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1. YBOJ

IMporpam ICP 3a myme (Mehynaponnu
KOOIIEpallMoH! InporpaM 3a mpaheme crama IIyma
EBporie) ce onBuja konTHHYHpaHo ox 2003. roauHe y
Peny6omumu Cpbuju. IIpaheme crama myma Hwusoa |
OBOT IpOrpaMa MpPBEHCTBEHO C€ OJHOCH Ha OCMaTpambe
u niporieny nedonujanuje u 06e300jaBama KpyHa apBeha
Ha onpehenmm maprenama BUT, OuomHmnkamujckum
TaykamMa Ha Teputopuju PenyOmuke CpOwuje, mopen
octannx ocMartpama npema Manyary ICP 3a myme.
Cucrem mpahema crama IIymMa je UWHTETPHCAH ¥
JpXaBHO LIYMapCKO OKPYXKeHe, Tako Jla y Iporpamy
YUECTBYje  HEKOIMKO  HWHCTUTYIIMja ca  CBOJUM
capaJHUIMMa M0 KOOPHIHALMjOM YTIpaBe 3a HIyMe U
H®II Cpbuje, HarmonanHor (okan neHTpa 3a npaheme
crama myma y HMHcruryty 3a mymapcrso. lIpumep
oBakae cTpyktype je CLRTAP' nporpam (Kougerimja o
MPEKOTPaHUIHOM TIPEHOCY Ba3AYIIHUX 3araljema) Koju
j€ yCTaHOBJbEH Mpe 25 TonuHa ca IUJbEM J1a Ce CMarbh
Ba3ymHo 3araheme Espome. IIporpam ICP 3a myme?
ce OJBHja Y OKBHUPY UNECE? ucroBpemeHo Ha 5000
OMOWHAMKAIIM]CKUX Tadaka TJie Ce MpaTH BUTAIHOCT U
3IpaBCTBEHO cTame Iryma EBpome. CBake rogune HOIL]
Cpbuje oOpalyje momaTke NPUKYIJBEHE Ha TEpPEHY
TOKOM BETCTAllMOHOI' II€proJa, CaunbaBa I/I3BCH_ITaj u
JOCTaBjba MUHUCTAPCTBY MOJBONPUBPEIE, ITyMapCcTBa
¥ BOJONIpHUBpENE - YrpaBH 3a mryme. M3Bemniraj o cramy
mymMa Ha OuowHAMKauujckuMm Taukama CpOuje Ha
EHIJIECKOM je3UKY C€ JIOCTaBJba, Takohe CBake rojuHe,
['71aBHOM KOOPIMHAMOHOM LieHTpy' mporpama ICP 3a
nryme Koju ce Haiasu y XamOypry, Hemauka.

2. AKTUBHOCTU MOHUTOPUHI'A 3A HUBO |

Mpexa Huoa 1 je ycraHoBsbeHa 3a mpaheme
3PaBCTBCHOT CTama IIyMa M HUXOBE TMPOCTOPHE H
BPEMEHCKE IPOMEHE Ha IIUPOKO] OCHOBH M Y TOKY
HEOINXOIHOT BpEeMEHCKOr nepuoaa. CucreM OBOI' HUBOA
MOHHMTOPHHIA aJICKBATHO MOKPHBA HajBOXHHU]E IIyME Y
EBporin. Mpexa Hupoa 1 caapxu npubmmxao 6.000
napuesna MOHUTOpHMHTa (OMOMHIMKALMjCKUX Tadaka),
cuctemarcku pacrnopehennx y mpexu 16 x 16 xm
mmpom EBporie. V nojemHnM 3eMibama TOCTOjU Tyiha
HallMOHAJHA MpeXa Y Wby MOTIYHHj€ MPOLIEHE CTama
Ha HAIlMOHAJHOM W PETHOHATHOM HHUBOY. Y OKBHPY

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


http://www.icp-forests.org/

HuBoa 1 mpare ce cinemehm mapamerpu: crame KpyHa,
XeMH3aM 3eMJBHINTA U UCXpaHa IIryMcKor apeeha.

3. METOJE U KPUTEPNJYMU

[Tpema KOOpAMHATHO] MPEKU OMOWHANKIIN]CKIX
tadaka oxapehyje ce y mpocropy BUT mapuena koja je
O3Hau€Ha y CpPEAWHM METAIHOM IIUIKOM japke 0oje.
VY3opiu npBeha 3a MpoIieHy CTama KpyHa CUCTEMAaTCKH
ce Oupajy xao knactep 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).

p
W
\ |<.3
& L ¥
s -
- -,
/ ; A
E E Y
\f®"c' L
5
Nl
A ]

S

Cauka 1. [Tpuxas
OMOWHIMKAIIMjCKE  Tayke  —
kimacrepa ca 4 wmecta ca 6
crabana u IpPUMEPOM

M3MeIITama y3opaka apeeha
. : ymupyhe
Figure 1. Sample plot — 4-point
cluster with 6 trees and an
example of replacing tree

specimens

Y cMepy YeTupu TJaBHE CTpaHe CBeTa Ha
yIaJbeHOCTH N0 25 m 0]l HEHTPAIHOT MecCTa — ILIUIIKE,
onabupa ce Mo miecT Hajonmmkux cradana (yKymHo 24),
Koja ce JeUHMIy Kao y30pLH 3a IPOLEHY. Y30pIH
npseha moapasymeBajy cBe Bpcre apseha, 1moj ycioBomM
Ja uM je BucuHa Jnpeera npeko 60 cm. Kiace
MOKPOBHOCTH, TpemMa cuctemy Kpadra (momuHaHTHa,
KOJIOMMHAHTHA, CyOJOMWHAaHTHa, TMOTHUIITEHa H
ymupyha), onpelyjy crabna koja ce y3umajy y oo3up 3a
MPOIICHY, aJii Oe3 3HAYajHHNX MEXaHWYKHX oITehema
(Cnuka 2). M3zabpana crabima TpajHO ce O3HAYABajy
OpojeBuma 3a Oyayhe cramne nporiere. Crabna koja cy
VKJIOECHA 300T Mepa ra3/ioBama WM U3 HEKHX JIPYTHX
pasiiora, 3aMemYyjy ce HOBHM CEIIEKTOBaHUM cTabimnMa.
YKOJIMKO ce cacTOjuHa YKIOHH YUCTOM CEUOM, OCTaBJba
ce [eHTpallHa TavKa JI0 IT0/IM3amka HOBE CaCTOjHHE.

CrayHa orJieZlHA TOBpIIMHA Ha3BaHa je
OnonHaMKaIyjcka Tauka. CacToju ce oJl EHTpa, KOju je
onpeheH Ha OCHOBY KOOpAMHAaTa W Ha TEpEHy je
obenexxeH MeTagHOM mmmnkoM. Ha 25 wmerapa on
LHEHTpa, a y NpaBly YETHPH IJIABHE CTpaHEe CBETa
onpeheHe cy oriegHe NOBpIIMHE, Ha KojuMa je

Cauxka 2. Knace mokpoBHocTH KpyHa 1o Kpadty

1. momuHaHTE, 2. KOJJOMHHAHTHE, 3. CyOJOMUHAHTHE, 4. IOTHIITEHE, 5.

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,

8



M3IIBOjeHO 1o 6 crabana koja cy obernexxkeHa OpojeBrMa
oxn 1 mo 6.

Crame KpyHa

Y OKBUpPY HAMOHAJIHOT M TPaHCHAIIMOHAIHOT
uctpaxkuBamba (HuBo 1) crame kpyHa ce mpema
Manyany ICP 3a myme onm 2012.rommHe wu3paxasa
Kilacama nedorujanmje, JoOK ce IpoIieHa mpoMeHe 0oje u
KOMOMHOBaHa MpolieHa omrehema BUIlle He pajy.

marked with the numbers 1-6 are singled out.

Crown condition

Within the national and transnational research
(Level 1) 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. Knace nedommjanuje npema UN/ECE u EU knacudukanujn
Table 1. Classes of defoliation according to UN/ECE and EU classification

Knaca Crenen gedonmjanuje HIJ)I ;ﬁg:fqggi?a
Class Degree of defoliation Needle / leaf l0ss %
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%

Hedonujanmja ce npouemyje y HHTEpBATHMA OJ1
5 % u rpynuiie ce y 5 kiaca HejeTHaKor orcera (tadena
1).

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



4. IPAREIBE CTAIA HIYMA Y PEIIYBJINIA
CPBUJH 2014. TOAUHE HUBO 1

[Ipema mporpaMy pasa BU3yeJIHO OCMaTpame Ha
TEpeHy je M3BpIIeHO Ha Teputopuju Pemybmmke CpoOwuje
npema Manyany ICP 3a myme 3a 2014. romunHy Yy
nepuoay OJ jyHa 10 Kpaja cenrtemOpa. M3BpiieHa je
IpOIIEHA CTamka KPyHa U YCTaHOBJbEHA Cy omTehema Ha
npeehy o 6onectn u mrerounna. [Ipema Manyan ICP
3a IIyMe TpolieHa cTama KpyHa npeeha obaBspa ce Ha
CBUM TaykaMa CBake TOAMHE, JOK Ce€ IPOLEHA CTama
3eMJBMINTA M CTalke HCXpaHe LIymMckor npseha —
¢donujapae aHanmuze o6aBba cBakux 10 TOmMHA.
Mouutopuar HMBO-a 1 y Ttekyhoj 2014. roauHm
00aBWIIM Cy MCTPAXMBAa4YM U CTpyumanu MHcTuTyTa 32
mrymapceteo, JII  ,,CpOujamryme”,  Hammonannmx
MapKoBa, ,,bepnan®, , Konaonuk* u ,,Tapa“, Uncturyra
3a HM3HJCKO IIYMapcTBO U XKUBOTHY cpeauny Hosu Can
u JI1 ,,BojBoquHanryme*.

Ha coumm 3 gmar je mpuka3 pacmopena
omomHauKkanujkux Tadyaka Hweoa 1 m HwmBoa 2 Ha
tepuropuju  Penyomuke Cpbuje y ['eorpadckom
UHQOPMAITUOHOM CHCTEMY

I'eorpadckn undopmanmonn cucrem (I'MC) je
MUTATATHA anar 3a Tpaduiuky U andaHyMepudxKy
NpEACTaBy peaTHUX MPOCTOPHUX M0jaBa, MAHUITYJIALH]Y
BEJIMKUM OpoOjeM TIPOCTOPHUX IM0JIaTaKa, MpPOCTOPHE
aHaimse ¥ mojene. ['C mpuctyn y HenoKymHOM MOCITy
WUII 3a mryme, npahema cTama mryMa BETUKHAX pazMepa
Ha HUBOY Jp)KaBa je He3aMeHJbHBa TNpOIEAypa Koja
omoryhaBa  amekBataH  MpUKa3 y  PEaJHOM
KOOPIMHATHOM CHCTeMy CBHX mozgaraka. Kopumheme
I'"C nocrynka mounme o nodetHe dasze oapehupama
Mmpexe Jokanuje Onomnmukanmjckux (BUT) Tauaka,
paga Ha TepeHy Mapkupawa BUT Tauaka noxprikom
I'TIC (I'mo6an Ilocutmon Cyctem) pyunux ypebhaja ma
no yHoca momataka y I'MC cuctem, m3paje aHaimza,
Mojiena 1 apxuBHpama nogaraka (Hesenuh at al. 2011)
o ['MIC npouenypu.

4. FOREST CONDITION MONITORING IN THE
REPUBLIC OF SERBIA IN 2014 - LEVEL |

Visual monitoring, which was conducted
according to the ICP Forests Manual for 2014 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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PRACENJE VITALNOSTI SUMA
U REPUBLICI SRBIJI 2014
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Cauka 3. Pacnopen buonnnukanujckux tauaka Huso 1 n Huso 2 Ha Tepuropuju
Penyomuke Cp6uje y 2014 rogunun — ['eorpadekn nHGOPMAITUOHT
CHCTEM aIlIHKaIija

Figure 3. Distribution of Level I and Level Il sample plots on the territory of The
Republic of Serbia in 2014 — Geographic Information
System application (Orig.)
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3a mpaktnmuny ['MC ymotpeby KoopauHATHH
pedepentan cuctem (KPC) Moxe ce oOjacHHUTH Kao
KOOPJIMHATHU CHCTEM KOjU je TIOBe3aH ca 3eMJbOM ca
l'eogerckum Jlatymom. KPC moxe Outn ['eomerckm
KOOPAWHATHU CHCTEM Yy KOME Cy Mo3ulluje neduHICcaHe
reorpa)ckoM Iy’)KHHOM W IIUpUHOM. Y BehuHm
CllyyajeBa c€ KOPUCTH TIPOjEeKTOBAHM KOOPIUHATHH
CHCTEeM TAe Cy KoopAauHarte mpebadeHe Yy paBaH
kopuctehn Man npojexiujy. OBaj u OCTall TEPMUHH CY
PEIU3HO nedunucann o MehyHapoIHUM
cranmapanma (1SO 19111:2003).

Crabna na ornenaum nossuma bBUT Husoa 2 Ha
TEPUTOPHjH Peny6nmuke CpOuje cy reomercku
CHUMJbCHA W YHCIICHA Y KOOPAWHATHU CHCHUTCEM. Ha
cmnu 3 mpukasaH je pacnopen BUT Tavaka Huso 1 u
Hugo 2. MaHunynaTUBHEM IPUCTYIIOM Yy oAroBapjyhem
I'MC nporpamy, cenekuujoM ojpeheHe Teme wWIn
JKEJFEHOT TT0/IaTKa, Ha OBAaKBOj AIUTUKAIIUjU MOXE Ja ce
nmobuje jacan MIpHKa3 CBUX pelleBaHTHHX
andaHyMepUIKUX U IPOCTOPHHUX TOIaTaKa.

4.1. BMOMHIAUKALIUMJCKE TAYKE HUBO 1

v TOKY 2014. TOINHE Ha CBUM
OMOMHIVKAIMjCKAUM TadykamMa H3BpIICHA je OLieHa
nedonujanje U €BUIACHTUPaHA Cy cBa orirehema o
TUIIOBUMA. 3a M3pajay OBOT H3BellTaja KopuuheHHu cy
nojauy u3 (opmyrapa-3allMCHUKA KOj€ HCTPaXUBAYH
Mucruryra 3a mymapcrso beorpan, WMHeruryra 3a
HHU3HMjCKO IIyMapcBO M XHMBOTHY cpeanHy Hosu Cag y
NPUCYCTBY CTPYYHHMX JIMLA, HIYMAapCKUX HHCIIEKTOpa,
HIYMapCKUX WHXKEHhepa M TEXHWYapa HaJJIeKHUX 32
peone, peBupe y kojuma cy BUT mocraBibene,
NOIyaBajy Ha Juny Mecrta. (CacTaBlbeHH Cy H
00aBe3HH 3alMCHULIM, HANpaB/beHW HAKOH OOMIIacKa
BUT, on crpaHe Hajuie)kHE PemyOJMYKe IIIyMapcKe
MHCIIEKLIMje, TAe Cy y3 JaTymMe oOujacka M HMeHa
NPUCYTHHX, YKPaTKO HaBeAEHA HajBaKHUja 3alaKamba U
olleHe 0 00aBJLEHUM TEPEHCKUM ITOCIIOBHMA.

Y TOTHYHOCTH Cy W3BpIICHH PaJOBU TIpema
nponucaHuM HopMmaMa u3 Manyana, Tako aa je 2014.
rojHe 00aBJbeHA MPOIIEHA CTamba KPyHa, OTBOPEHH Cy
NEeOJIOMKY TPOQHUIN M y3eTH Y30pIH 32 NPOIEHY
CTamka 3eMJbMINTA (OCTala OCMaTpama M aHajH3e
ypahene cy 2004. ronune). Hanponanau ¢okan neHrap
j€ YPEIHO JIOCTaBHO PE3yNITaTe M M3BElITaje YIpaBH 3a
myme u mmaBHoM cequmry PCC ICP 3a myme y
XamOypry (AHekc 3).

ToKkOM TIpeIXOJHUX TOJMHA HA JIOKAJTUTETHMA
celaM OMOWHIMKAIIU]CKUX Tayaka HM3BPIICHE CYy YUCTE
ceue. Ha tpu nokanurera (BUT 54, BUT 88 u BUT 90)
JIONIIO je 10 TIOHOBHOT (hOpMHpama IIyMCKe
BETeTaIljeTe, TC Cy Ha TUM JIOKAJIMTETUMa H3/IBOjCHA

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 3 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

4.1. SAMPLE PLOTS - LEVEL I

Level | observations in 2014 comprised
defoliation and damage assessments on all sample plots.
This report uses data from the field forms - reports filled
by researchers from the Institute of Forestry in Belgrade
and the Institute for Lowland Forestry, Novi Sad in the
presence of experts, forest inspectors, forest engineers
and technicians responsible for the particular sample
plot locality or area. Additional reports were compiled
by the relevant 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. Apart
from the regular crown condition assessments, it
required soil profiles to be opened and soil samples to be
taken during this year (other observations and analyses
were carried out in 2004). NFC submitted the results
and reports to the Forestry Directorate, and to PCC ICP
with its headquarters in Hamburg (Annex 3).

In the previous observation period, clear-cutting
was performed on seven sample plots. Three of them
(SP 54, SP 88 and SP 90) have already re-established
their forest cover. Hence, new trees were selected and
marked in these localities. Besides taking samples for
soil analyses, we continued with regular annual
observations. As recorded in the field reports, two sites
(SP 5 and SP 16) have not established a new forest cover
yet, which means that only soil samples were taken at
these sites. Clear-cutting was also performed on SP
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HOBa cTa0iia, W3BpIIEHA je MpeHyMepanuja U Ha THM
Taykama, TIIopell Yy3uMama y30paka 3a aHaJHu3y
3eMJbHMINTA, HACTaBJbeHa Cy PEJOBHA TOJUIIHA
ocmarpama. Ha nBa mokanmutera ( BUT 5 u BUT 16) jom
HUje (¢dopMupaHa IIyMCKa BereTtamyja, INTO je
KOHCTAaTOBaHO Yy 3allMCHULUMA MPHIHKOM pPEIOBHOT
oOmiacka, ma Cy ca TUX Tadaka y3eTH CaMO Y30pLH
3emuprinTa. Ha mokamurery tauke BT 1 msBpinena je
YHCTa ceYa a 3eMJBHINTE je IPOMEHIWIIO HAMEHY TaKo J1a
ce caga Ha TOj JIOKALMjU Haja3d IMOJbONPUBPEIHA
MOBPIIMHA. YMECTO OBE Tadke IIOCTaBJbEHA je HOBa
tauka BUT 430 Jlyr (Bpanuh) y oxsupy L' beorpan.
Ha nokanurety ceame moceuere Tauke (BUT 46)
usrpaljeHa je JemnoHuja, Te€ je Ta Tadka, 300r
HEMOTYNHOCTM  TMOHOBHOI  (hopMHpama  IIyMCKE
BereTalyje, OJHOCHO TyOJbemha CBpXe CIpoBOheHa
Oyayhux ucTpakuBama, TpajHO MCKJbYYeHa M3 AaJbUX
ocMaTpama. YMECTO €, Y HENOCpPeaHOj OJIM3uHH,
nepuHHUCaHa je  HOBa  OMOMHIMKAaLMjCKa  Tayka
BUT 107 Yxuue | (Typcku moTok) Koja je ykJbydeHa y
IporpaM U ca Koje Cy Y3eTH CBH MOTPEOHH TEPEHCKH
MOJIaIlH.

Ca nBe tauke (BUT 43 u BUT 411) oBe, kao u
MPEIXOJHUX CE30HA, HUCY Y3€TU MOTPEOHU TMOJAIH jep
UM je, u3 TEXHUUYKUX pasnora, Hemoryh npucrym. 13 tor
pasiora ¥ OBe Tauyke Cy HMCKJbydeHE W3 Iporpama, a
YMECTO BUX Cy OCHOBaHE HOBe Tauke. HoBonocTaBibeHe
tauke cy: BUT 428 Hemenukyhe Ha Tepuropuju
HII" beorpaxn u BUT 429 Cwmenepescka Ilananka Ha
teputopuju LIT" Kparyjesar.

1where land was converted to other uses and it is how
used for agriculture. This sample plot was replaced by a
new one (SP 430 Lug) established in Vrani¢, FE
Belgrade. The site of the last sample plot (SP 46) was
also cleared and a landfill was built there. Since a new
forest cover could not be established and it could not
serve its purpose any more, the sample plot was
excluded from further observations. A new sample plot
— SP 107 Uzice | (Turski potok) - was established in the
immediate  vicinity and it was included in the
programme by taking all necessary field data.

Two sample plots (SP 43 and SP 411) were
inaccessible due to technical reasons and as in the
previous seasons it was impossible to collect necessary
data. Therefore, they were excluded from the
programme and replaced by two new sample plots. The
newly-established sample plots are: SP 428 Nemenikuce
within the FE Belgrade and SP 429 Smederevska
Palanka within the FE Kragujevac.

Cauxa 4. BUT 428 Hemenukyhe — 1LII" beorpan
Figure 4. SP 428 Nemenikuc¢e — FE Belgrade

Cauxa 5. BUT 429 Cwmenepescka [lamanka — LI
Kparyjean
Figure 5. SP 429 Smederevska Palanka —
Kragujevac

FE
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HoBonocraBibeHe Tauke neduHHCAHE CY Y
notnyHocTy npema Manyany ICP 3a nmiyme, Ha mHuMa cy
U3BpILICHE CBE MOTpeOHE NpOLEHE U Yy3€TH Cy CBH
MOTPeOHN TOJAIH U y30PIIH 3a Jajby o0pany.

Tepenckun pax Ha oncepBaudju crabana,
NpolleHa CTaka KpyHa Ha OMOMHAMKALIMjCKUM TayKama
3amoueo je 05.06.2014. rogune y IIT" YKULIE va BUT
48, a 3aBpmieH je 18.09.2014. romuwHe NOCTaBIbAKHEM
Hoe BUT 430 Jlyr (Bpanwmh) nHa Ttepuropmju LI
Bbeorpan.

[Ipukymbenn moganu ca TepeHa odpahenu cy y
naboparopuju MucTuTyTA.

4.2. 3ACTYIIVJBEHOCT JIPBERA HA
BUNONMHINKAIINJCKUM TAYKAMA

Y 2014. romuan ypaheHa je mpolieHa cTamba
myMckux Bpcta Ha 130 OHOWHAMKAIMjCKMX Tadvaka.
[Mpouena nedonmjammje wu mnpaheme omrehema
MIPOY3POKOBAHUX OMOTHUYKHM u A0MOTHUYKHM
(hakToprMa, m3BpIIeHA je Ha YKymHO 2943 crabana.

3acTyIJbEHOCT BpCTa npeeha Ha
OMOMHAMKAIIMjCKMM  TadykamMa IpHKa3aHa je Ha
rpaduxony 1. bykBa je Haj3acTymipeHnja BpcTa ca 841
cTabmoM, a cliefie XpacTOBH. XpacT LIep je 3aCTYIHEH ca
543, cnanyn ca 382, a kutmak ca 186 cradana. ['pad je
3actymubeH ca 114 crabama, a ocrtamu nummrhapu ca
yKymHO 541 crabana.

On ykymHo 336 uyeTmHapckux crabama Ha
OMOMHIMKAIIMjCKUM TauKama Haj3acTYIUbeHHja je cMpya
ca 145 crabna. Jena je 3actymsbeHa ca 68, upau 6op ca
67, a 6enu Gop ca 56 crabna.

bpoj crabana mo Bpcrama HE3HATHO Bapupa y
OJTHOCY Ha MPETXOAHY TOMHY npahema cTama Iyma.

The newly-established sample plots were
installed in accordance with the standards of the ICP
Forest Manual. All the required assessments were
conducted and relevant data were collected for their
further processing.

Field activities on tree monitoring and crown
condition assessment started on June 5", 2014 in the FE
Uzice on SP 48 and it ended on September 18", 2014
when SP 430 Lug (Vrani¢) was established within the
FE Belgrade.

The data collected in the field were processed
in the laboratory of the Institute of Forestry in Belgrade.

4.2. NUMBER OF TREES ON THE SAMPLE
PLOTS

In 2014, the condition of forest tree species was
monitored on 130 sample plots. Defoliation was
assessed and the damage caused by biotic and abiotic
factors was identified and monitored on 2943 trees.

Graph 1 shows the share of tree species on the
sample plots. Beech is the most common species (841
trees). It is followed by different oak species. There are
543 trees of Turkey oak, 382 of Hungarian oak, and 186
of sessile oak. There are also 114 hornbeam trees, while
the remaining 541 trees belong to other broadleaved
species.

Out of 336 conifers on the sample plots, spruce
is the most common species with 145 trees. Firs account
for 68 trees, Austrian pines for 67, and Scots pines for
56.

The number of trees per species is
insignificantly different from the number in the previous
year of forest condition monitoring.
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I'paduxon 1. 3actymibeHocT BpcTa ApBeha Ha OMOMHAMKALIN]CKUM TauKaMa
Graph 1. Abundance of tree species on sample plots
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4.3. IPOLIEHA CTAHA KPYHA JIPBERA VY 2014.
TOJNHHA

Onena crama KpyHa crabana HemMa 3a IHJb
yTBphHUBame y3pOYHO-TIOCTIEANYHIX OJHOCA. MehyTum,
NPUKYIUbAkE HAaBEIACHUX IMOJaTaka y TOKY JIy>Ker
nepuoja W HHXOBO IIOBE3MBAE Ca CACTOJUHCKUM
KapakTeprucTuKkama oMoryhnhe KOHKpETHHja ca3Hamba O
Cylllelhy IIyMa Yy TPOCTOPY M BpeMEHy. 3ajelHo ca
nojanuMa O  KIMMAaTCKHUM  KapaKTepUCTHKama,
Jeno3unyjamMa u3 arMmocdepe u ApyruM  (IITETHH
WHCEKTH, (DUTONATOTCHH OPTraHU3MH, ITYMCKH TOXapH,
JUPEKTHH aTMOC(EPCKU YTHIAjH, NUBJbAY, TIOJapU U
IIp.), 3aCTYIUBCHOCTH (QuIOpe JIMIIaja KAao WHIAUKATOpa
3aral)eHor Bazmyxa Kaja ce paad O HEeKUM MOJyTaHTUMa
y OyayhHoctu he OmoryhuT cariienaBame 3aBHCHOCTH
BUTAJTHOCTH OWMJbaKa Of ycloBa cpenuHe. TeKcTyaiHo,
Tabenama W rpad@WyKy JaT je TmpuKa3 aedoiujanuje Ha
CBUM OMOMHIWKANW]jCKUM Taukama y 2014. ronuHu.

4.3.1. IEGOJUJALIMIA - TULTRAPH Y 2014.
TOJUHUA

VY rtabenu 2 u Ha rpadMKOHYy 2 AaTO je CTame
nedonujanuje  mmmhapckux — BpcTa  Koje  CY
HAj3aCTyIJbCHUje Ha OWOMHIUKAIMjCKUM TadykKama y
CpOuju.

Y 2014. romuHum OykBa je wuMana HajBehn
npoleHaT cTabaja Ha KOjUMa HHUCY PpETHUCTPOBAHH
3HakoBu nedonujiuje (81.6 %). HMcroBpemeHno, xpact
KHTHAK Ce T0Ka3a0 Kao HAjHEOTIIOpHHUja BPCTa, jep je
Ha BUIIE OJ TIOJIOBUHE YKyHmHOT Opoja crabana,
perucTpoBaHa edoiujanuja pa3IHIUuTor CTereHa.

4.3 ASSESSMENT OF TREE CROWN
CONDITION IN 2014

The purpose of the crown condition assessment
iS not to determine any cause-effect relationships.
However, collection of these data over a longer time
period and their correlation with the stand characteristics
will give us a deeper insight into the causes of forest
dying both in time and in space. Together with the data
on climate characteristics, atmospheric depositions,
destructive insects, pathogenic organisms, forest fires,
direct atmospheric effects, wild animals, rodents, or
distribution of lichen flora as an indicator of certain
types of air pollution, they will enable us to make
conclusions about the impacts of environmental
conditions on plant vitality. Defoliation in 2014 is
presented both textually and in the form of charts and
tables.

4.3.1. DEFOLIATION-BROADLEAVES IN 2014

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

In 2014, beech was the species with the highest
percentage of trees with no signs of defoliation (81.6%).
At the same time, sessile oak was the most vulnerable
species, since more than a half of the total number of
trees had some degree of defoliation.

Tabena 2. /ledonujanuja — unthapu y 2014. rogunun

Table 2. Defoliation — broadleaves in 2014

Hedonmjanmja Jlnnthapu 2014
Defoliation — Broadleaves in 2014
Ocramn
I'pab byksa Lep CHaﬂy.H KHTH.’aK muirhapu
Turkey | Hungarian | Sessile
Hornbeam | Beech Other
oak oak oak
broadleaves
Hewma / None 74.5 81.6 64.6 69.6 48.9 58.4
Cuna6a / Slight 14.9 12.6 21.7 19.1 33.9 21.8
Ymepena / Moderate 5.3 3.2 10.3 7.3 16.2 14.2
Jaka / Severe 53 2.4 2.8 3.2 0.5 3.2
Mprtso / Dead 0 0.2 0.6 0.8 0.5 24
100 100 100 100 100 100
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I'paduxon 2. Jledhonujaruja — mummhapu y 2014. roguan

Graph 2. Defoliation —

4.3.2. IEQOJIMJALINIA — UETUHAPH Y 2014,
rOJIMHU

Hedonujanmja (ocumname WM OMaJIake YeTHHA)
y 2014. ronunn Huje peructpoBana Ha §89.7 % crabana
jene, 80.0 % crabama cmpue, 87.4 % crabana Oesora
6opa u 343 % crabana upHor Oopa. Kao u y
npenxoaHuM roguHama u'y 2014. roguau 1pHU 60p ce

MI0Ka3a0 JPacTUYHO HajOCETJbUBH. Jakom
neonujanjom  je 3axBaheHo 13.4 %, ymepeHom
neponujamjom  29.9 %,  nedonmjaumjom  ciabor

untesutera 20.9 %, mok camo 34.3% crabana 1pHOT
O0opa Huje 3axmalienHo nedonujarujom. [Ipobremarnka
nedonujanyje 3a YeTUPH BPCTEe YEeTHHApa NIPHUKa3aHa je
tabenapHo u rpaduuku (Tabena 3 u rpadukoH 3).

broadleaves in 2014
4.3.2. DEFOLIATION — CONIFERS IN 2014

Defoliation (needle loss) in 2014 was not
recorded in 89.7% of fir trees, 80.0% of spruce , 87.4%
of Scots pine and 34.3% of Austrian pine. Like in
previous years, Austrian pines again proved to be the
most vulnerable species. 13.4% of Austrian pine trees
were affected by severe defoliation, while 29.9% of
them were affected by moderate defoliation and 20.9%
by slight defoliation. Only 34.3% of Austrian pine trees
were not affected by defoliation. Defoliation of the four
coniferous species is shown in Table 5 and Graph 3.

Tadena 3. Iledonujanuja — yetunapu y 2014, roguan

Table 3. Defoliation - Conifers in 2014

Hedonujanuja Yernnapu 2014
Defoliation Conifers in 2014

Jena Cwmpua Lpuu 60p Benu 6op

Fir Spruce | Austrian pine | Scots pine
Hema / None 89.7 80 34.3 87.4
Crnaba / Slight 0 14.5 20.9 5.4
Vmepena / Moderate 15 4.8 29.9 1.8
Jaka / Severe 7.3 0.7 13.4 5.4

Mprtso / Dead 1.5 0 15 0

100 100 100 100
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I'paduxon 3. Jlehonujanuja — uernnapu y 2014. ronuau
Graph 3. Defoliation of conifers in 2014
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Cuimka 6. Kapra nedonujaruje mymckux Bpera apseha va tepuropuju Cpouje 2014. romune (Opwur.)
Figure 6. Map of defoliation of forest tree species in Serbia in 2014 (Orig.)
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4.3.3. CYMAPHA OLIEHA JE®OJTAJALIAIE ¥V
2014. TOIMHMN.

YnopenHa ananuza nedoiujanuje jgata je y
tabenu 4 u Ha rpadukony 4. Jledonujanujom cy, kao u
npeaxonHux roguna, y 2014. rogunu, numhapu jade
3axBahenn ox dermHapa. Kox yermnapa 0e3
nedommjarmje je 74.1 % crabama, mok koj smmrhapa
TakBa cTabna unHe 68.9 % yKkymHor Opoja cTabana.

4.3.3 OVERALL ASSESSMENT OF
DEFOLIATION IN 2014

A comparative analysis of defoliation is
presented in Table 4 and Graph 4. As in previous years,
defoliation again affected broadleaved species more than
conifers. In coniferous species, 74.1% of trees had no
signs of defoliation, while in broadleaved species it
amounted to 68.9% of trees.

Ta6ena 4. Cymapna onena aedonujauuje y 2014. roqunu.
Table 4. Overall assessment of defoliation in 2014

Hedomujanmja/Defoliation
Yetunapu Jlumthapu
Conifers Broadleaves

Hewma / None 74.1 68.9
Cnab6a / Slight 11.3 19
Ywmepena/Moderate 8.6 8.6
Jaka / Severe 5.4 2.7
Mp1Bo / Dead 0.6 0.8
100 100

100%
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30%
20%
10%

0%
Yerunapu Conifers
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I'padukon 4. CymapHa ornena nedonujanuje y 2014, rogunu.
Graph 4. Overall assessment of defoliation in 2014
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5. YIHOPEJJHE AHAJIM3E JE®OJINJAIINJE Y
HNEPHOAY 2004-2014

IIpoumenar Opoja wermHapa u numhapa, IO
roguHama, 0e3 aedonujanuje, ca ca1abom, yMEpeHOM U
jakoMm nmedonujanujoM, Aat je y taberama S5a u 50, a
paau TUIaCTUYHY]eT MPUKa3a U Ha TpaduKoHY 5.

Anamm3upajyhu TmpoTeKiIn Tepuojl, MOXKE ce
KOHCTAaTOBAaTH Jia Cy KOJ YeTHHApa roJ1He ca HajBehum
nporeHTMa Aedonujanuje 2004. u 2005. roauHa 0K
cy kxom mmmrhapa 1o 2005. m 2007. rommua. Kon
YeTUHAPCKUX BPCTa, MHTEPECAHHO je, Aa je HAKOH Te ABE
,»JI0IIe" roquHe, Opoj crabana 06e3 MPUMETHUX 3HAKOBA
nedonujarmje  w  ca  gedommjamjom  crmabdor
WHTEH3UTETa, [0 TOAWHAMa CKOpo yjemHadeH. Takohe
NPUMETHO je KOHCTaHTHO moBehame OpojHOCTH cTabana
3axBaheHnx npedonujanyjoM jakor wHTEH3UTeTa. Kox
mumhapckux BpCTa, ocnmianmje y OpojHOocTH cTabana
Mo TOjeIMHUM Kateropujama nedoiidjauje, ¢y MHOTrO
Behe HEro Koj YETHHAPCKUX BPCTa, T€ j€ O HEKO]
MPaBUITHOCTH TEIIKO TOBOPUTH.

5. COMPARATIVE ANALYSES OF
DEFOLIATION FROM 2004 TO 2014

The percentage values of the conifers and
broadleaves with no, slight, moderate or severe
defoliation, per each year, are presented in Tables 5a
and 5b, and in Graph 5.

By looking at figures for the previous study
period, we can see that conifers had the highest
percentages of defoliation in 2004 and 2005 and
broadleaves in 2005 and 2007. It is interesting to note
that these two "bad™ years in conifer species were
followed by the years in which they had almost the same
number of trees with no or slight defoliation. There was
also an obvious increase in the number of trees affected
by high-intensity defoliation. Broadleaved species
experienced much stronger oscillations in the number of
trees per different categories of defoliation than
coniferous species. Therefore, it is still hard to find any
consistent rules.

Tabesa 5a. Ynopenna ananusa aedonujanuje y nepuony 2004-2014 — yerunapu
Table 5a. Comparative analysis of defoliation in the period 2004 — 2014 - Conifers

Hedonujanuja yernnapu 2004 — 2014
Defoliation 2004 — 2014 Conifers
2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
Hewma
None 50.1 46.2 64.8 67.5 63.4 64.7 70.1 78.1 78.3 79 74.1
Cnaba
Slight 30 325 21.6 19.2 23.6 22.7 18 10.8 10.7 8 11.3
YmepeHa
Moderate 19 20.1 11.8 9.7 10 10.2 9.2 7.8 1.7 8.6 8.6
Jaka
Severe 0.9 1.2 1.2 2.1 3 2.4 2.7 3.3 3 41 5.4
MptBO
Dead 0 0 0.6 15 0 0 0 0 0.3 0.3 0.6
100 100 100 100 100 100 100 100 100 100 100
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Ta6ena 56. Ynopenna ananuza aedonujanuje y nepuoay 2004-2014 — numthapu
Table 56. Comparative analysis of defoliation in the period 2004 — 2014 - Broadleaves

Hedonujanmja munthapu 2004 — 2014
Defoliation 2004 — 2014 — Broadleaves
2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
Hema
None 59.5 51.3 63.8 53.5 61 68.6 66.8 68.6 70.8 63.9 68.9
Cnaba
Slight 27 33 25.2 30.8 27.7 215 22.5 24.2 19 21.2 19
Ymepena
Moderate | 12.6 15 10.6 14 9.9 8.6 8.8 6 7.6 10.1 8.6
Jaka
Severe 0.9 0.7 0.3 15 1 0.7 1.0 0.6 1.8 3.9 2.7
MptBoO
Dead 0 0 0.1 0.2 0.4 0.6 0.9 0.6 0.8 0.9 0.8
100 100 100 100 100 100 100 100 100 100 100
100% TONAAAA0AAS
90% __ TR TH L
80% BERREE RN R R BRI mE
70% BEBR R R ______ 'y
0 - H - L e
60% B MptBO
| N Dead
0 R P e e
50% H Jaka
Severe
0 (e
40% O Ymepena
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0 P P e e
30% O Cnaba
I [ ligh
20% Slight
10% EEER NN R R B R R
0%

2004 2006 2008 2010 2012 2014 2004 2006 2008 2010 2012 2014
JIuthapu Broadleaves

I'paguxon S. YnopenHa ananusa nedonujauuje y nepuony 2004-2014

Yerunapu Conifers

Graph 5. Comparative analysis of defoliation in the period from 2004 to 2014.
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6. Y30PKOBAILE U AHAJIU3A 3EMJBUIITA

VY30pkoBamke W aHalW3e 3EeMJBHMINTA Ha
OMOWHAMKAIIV]CKIM TadkaMa ce 00aBsbajy Ha cBakux 10
TOJMHA. OtBapame MET0JIOMIKUX npoduna,
JeTepMHHalMja TUIIOBA 3€MJBUINTA W OMHCH Mpoduia
obaBsberu cy TokoM 2003 roaune. Y Toky 2014. ronuHe
ca CBUX OHOWHIMKAIMjCKyx Tadaka HwuBoa |
Y30PKOBaHH Cy TIPOCEYHH Yy30pHM 3€MJbUINTA 32
nabopatopuojcke aHanuse. Y OBE CBpPXE OTBapaHe Cy
NPUKONKE W3 KOJUX CYy y3MMaHH Y30pIH 3€MJBHIITA.
VY30pkoBamke HHUje O00aBBEHO IO MEJOTCHETCKUM
XOpHU30HTHMA, Beh 1o ciojeBuMa puKCHUX nyOuna of O-
10 cm w=m 10-20 cm, mnpeMa 3axTeBHMa ICP
MeTojoNorTHje. Y TPOCEYHHM Y30pIHMa 3EMJBHINTA
onpehusanu cy:

- CyncturynuoHa kucejgoctr (pH y
CaCIQ)

- Canpxaj
u3paxennx kao CaCO;

- Oprancku yr/beHHUK U YKYNaH a30T

- Pa3zMeH/bMBHM KATjOHH M KanaguTeT
pa3MeHe KaTjoHa:

c1000qHMX  KapOoHaTa

o) PasmensbuBu kucenu katjouu (Al, Fe,
Mn)

Opnpehennu cy ountaBamem Ha ICP cniektomeTpy

o PasmenspuBu 6a3nu katjonu (Ca, Mg, K
u Na)

Onpehenu cy ountaBamem Ha ICP criekromeTpy

o) Cno6oaau Bogoruk H'

OpnpeheH je HeMauykuM PadYyHCKUAM

METO/IOM

o XUIPOTUTHYKA KHCEIOCT

Onpehena je pauyHCKOM METOJOM Kao cyma
eKBHBAJCHATa IIEHTHMOJNA 1O jemnHoM KQg 3emubumiira
kuceux katjona (Al, Fe, Mn i HY)

- EjleMeHTH pacTBOP/bMBH Yy IapPCKOj
Boau Zn, Mn, Mg, K, Ca, Cd, Cu, Pb u P, mpu uemy
Cy CBUH eleMeHTH wu3y3eB ¢ochopa oapehenu
ountaBatbeM Ha ICP, mokx je dochop onpehen
KOJIOPHUMETPH]CKOM METOAOM OYNTABAKBEM Ha
KOJIOPUMETDY.

- TexkcTypHH cacTaB CHTHe 3eMJbe
(ppakumja Mamux 01 2 MM) METOJOM CeTUMEHTAIH]E.

Cse naboparopujcke aHaju3e o0aB/bEHE Cy Ha
Ba3JIyIIHO CYBUM Y30pIIMMa, IIOCJIe PYYHOT YCUTHaBambha
mpocejaBambe KPo3 CHTO OJ 2 MM, a IOOUjEeHU pe3yiTaTu
Cy TIpepavdyHaTH Ha aricoyTHO CYBO CTambe.

6. SAMPLING AND ANALYSIS OF SOIL

Sampling and analysis of soil is carried out
every 10 years. Pedological characterization,
determination of soil types and profile characterization
were carried out in 2003. In 2014, soil was sampled on
all sample plots and average samples were taken for
laboratory analysis. For this purpose, profiles were
opened and soil samples were taken. Sampling was not
done by pedogenetic horizons, but by layers at fixed
depths of 0-10 cm and 10-20 cm, as required by "ICP
Forests® methodology. The average soil samples were
used for the following analyses:

- Determination of exchangeable acidity (pH in
CaCl, extract)

- Determination of free carbonate content
(CaCQ,)

- Determination of organic carbon content and
total nitrogen content

- Determination of Exchangeable Cations and
exchangeable acidity:

o exchangeable acid cations (Al. Fe, Mn)

were determined using ICP spectrometry.

. exchangeable basic cations (Ca, Mg, K u Na)

were determined using ICP spectrometry.

. Free hydrogen H*

was determined by the method used in Germany

. Exchangeable acidity

was calculated as the sum of exchangeable acid
cations (Al, Fe, Mn i H") per 1kg of soil (cmol/kg)

- Aqua Regia extractant determinations of Zn,
Mn, Mg, K, Ca, Cd, Cu, Pb and P. All elements,
except for phosphorus, were determined by reading
their values on ICP, whereas the phosphorus was
determined by colorimetry method, i.e. using a
colorimeter.

- Texture of fine soil (fractions smaller than 2
mm) was determiined by the sedimentation method.

All laboratory analyses were done on air-dried
samples, after crushing them to size < 2 mm. The
particles not passing a 2-mm sieve (after crushing) were
not used for the soil analyses. The obtained results were
recalculated to “oven dry mass .
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XOpH30HT OpPraHcKe MPOCTHPKE Y30PKOBAH je y
Tpu TmoOHaBJbama mNomohy pamoBa 30x30 cm. Csu
HOJXOPU30HTH OPTaHCKE IPOCTUPKE Y30PKOBAHU Cy
3ajemHO Kao jemaH y3opak. JlaGoparopujcke aHanmze
XOpU30HTa OpraHCcKe MPOCTHPKE OOyXBaTWIC Cy
onpehuBame:

- Mace oprascke npoctupke (kg/m?)

- Canpxkaja ykyman asota (g/kg)

- Canpixaja opraickor yribenuka (g/kg)

- Canpikaja ykymHor docdopa (mg/kg)

- VYkynHu KaJIHjyM, MarHe3ujyM,

Kanujym u manrad (mg/kg)

U y30p1m XOpu30HTa OpraHcKe MPOCTUPKE, Kao
¥ Y30pLM 3E€MJBHMIITA AHAIM3UPAHU Cy Y Ba3AyIIHO
CYBOM CTamy. Ha ocHOBY cajipikaja XHUTPOCKOITHE Biare
y aHaJM3WpaHUM Yy30puuMa Jo0ujeHe BpEIHOCTH
WCIIUTUBAHUX aHAJIMTA MpepadyyHaTe Cy Ha KOIWYHMHE Y
aTiCOJIyTHO CYBOM CTamy OpPraHCKe IPOCTHPKE.

Maca oprascke NpoCTHPKeE
OnouHIMKanMjckum Taukama — Huso 1

Ha

KonuuuHa opraHcke MpOCTHPKE Ha IOBPIIMHU
IIYMCKOT ~ 3eMJBMINTA je  pe3yiaTaT  JUHAMHYKE
paBHOTEXKE TPWIMBamkha JIMCHOI OMaja W Jpyrux
U3yMPITUX OCTaTaKka Ha 3€MJBHIITE U HbHXOBOT MOTITYHOT
pasnarama 710 Kpajibux npoaykarta. KomnunHa opraHcke
NPOCTUPKE HA M3BECTAH HAYMH TPEJICTABba WHIAUKATOP
Op3uHE KpyKeHa XPaHJBbUBUX Marepuja y €KOCHCTEMY.
Ha mojennHuM OHMOMHIUKAIIMjCKUM TauyKama OPraHCKe
OPOCTUPKE HUje OWIO Ha TOBPIIMHH 3eMJBHIITA.
[MoTmyHO OJCYCTBO OpraHcke TMPOCTHPKE je Ha
MOMEHYTHM TayKaMa aHTPOIIOTeHO YCIOBJbeHO. Ty ce
paay o mapk-liiymMama, TJe C€ JHUCHHU Omaj IOTIYHO
YKJIakha WK CE Y JEJHOM CIy4ajy paju O MOXAPHIITY,
IJie je IIyMCKOo fApBehie MOTHYHO YKJIOHEHO, Ma Ha
3eMJBMIIITE HA HEMa MPHUIIMBA JMCHOT omana. [Ipoceuna
Maca OpraHCKe MPOCTUPKE Y aliCyJIyTHO CYBOM CTamy Ha
OnouHaMKalyjckuM Taykama Hwsoa | wsnocum 2,09
kg/m?, a MakcuMmaiHa n3MepeHna kommansa 8,81 kg/m?

Cyncrutynuona kucenoct y CaCl,:

Peakija 3eMJBHITHOT pacTBOpa je& jeIaHO OJ
HAjBOKHUJUX 3€MJBUIIHUX CBOjCTaBa, KOje JIMMUTHpPA
10jaBy IMOjeIWHUX OWJPHUX BpCTa Ha JATO CTAHUIITY.
O063upom 11a je Ha OMOMHIUKAIIN]CKUM Taukama HuBoa 1
3aCTYIJbEH  BEIMKKM  Opoj  THIIOBA  3EMJBHINTA,
o0pa3oBaHMX Ha BeOMa pa3IHYUTUM MATHYHUM
cyncrpatuMa (o yaTpaOa3u4HUX 10 KUCENHMX) U TOA
yTUIIAjeM BeoMa pa3IMYUTHX IMTyMCKHX BpcTa npBeha
(o aMemuopaToOpCcKuX M0 alUuAu(GUKATOPCKUX) TO U

For the sampling of the organic layer frames
of 30 by 30 cm were used in three replicates. All
subhorizons of the organic layer were sampled as one
sample. The laboratory analyses of the organic layer
comprised determinations of:

- the mass of organic layer (kg/ m?)

- total nitrogen content (g/kg)

- organic carbon content (g/kg)

- total phospohorus content (mg/kg)

- total calcium, magnesium, potassium, and
manganese (mg/kg).

Like the soil samples, the samples of organic
layer were analyzed in the air dry state. On the basis of
hygroscopic moisture content in the analyzed samples,
the obtained values of the investigated analytes were
recalculated to the amounts of oven dry mass of organic
layer.

The mass of the organic layer on the Level I
sample plots

The amount of organic litter on the forest soil
surface is the result of equilibrium dynamics between
the infeed of leaf litter and other dead matter deposited
on the soil surface and their decomposition to end
products. The amount of organic litter in a way
represents an indicator of the nutrient cycle i.e. the rate
of exchange of organic and inorganic matter back into
the production of living matter. On some sample plots,
there wasn’t any organic litter on the soil surface. This
complete absence of organic litter on the sample plots
was caused by human activity. These are amenity-
forests, where the litter is completely removed, or fire
burnt areas where forest trees are completely removed,
so there is no leaf litter reaching the forest floor. The
average mass of the organic layer in the oven dry state
on the Level | sample plots was 2.09 kg/m? and the
maximum mass weighed 8.81 kg/m? .

Exchangeable acidity in CaCl,:

Soil reactionis one of the most important
physiological characteristics of soil solution, which
prevents the occurrence of certain plant species at a
given site. Since Level | sample plots have a great
number of different soil types, formed over different
bedrocks (from ultrabasic to acid), and different forest
tree species (from reclamation to acidification) that
modify forest conditions, the reaction of soil solution
shows high variability. The average value of pH in
CaCl, for the horizon of organic layer on all Level I
sample plots amounted to 5.20 pH units. The lowest

24



peaxiija 3eMJBUIIHOT PAacTBOpa MOKa3yje BEOMa BEIHKY
BapujabmiHoct. IIpoceuna Bpemnoct pH u CaCl,, 3a
XOPU30HT OpraHcke HPOCTHPKE Ha CBHM
OomomHaMKanujckuM Taukama Husoa | mznocu 5,20 pH
jemunnma. Hajamka wm3mepeHa BpemgHocT je 3,65, a
HajBuma 6,36. Ilopmmacku 0-10 cm cnoj 3emipuIITa
Kapaktepuiie jou Beha BapujabuHocT PH BpeqHocTH y
CaCl,. Hajumxka u3mepena PH BpeaHOCT y OBOM CIIOjy
usHocu 3,13, a majuma 7,31 pH jedinica. Cnuune
BpPEIHOCTH Cy AoOMjeHe U 3a AyOJbM aHANM3UPaHU CIIOj
oxn 10-20 cm nyGuHe.

Cagpikaj cinodognux kapOoHaTa H3pajkeHHX
kao CaCOs:

Crnobonuu xapboHatu ce oapelyyjy y opranckoj
NPOCTUPLM W y MUHEPATHUM JeJOBUMa 3eMJbHIITA. Y
OPraHCKOj MPOCTUPIM Caapkaj kKapOoHara je oapeheH y
y3opiMa unja je PH Bpemnoct y pactBopy CaCl,
konnentparmje 0,1 mol/l Beha ox 5,5 pH jeaunuma. Y
MUHEPAJTHOM [Ny 3E€MJBUINTA CaJapiKaj CI000IHUX
kapOoHara ce onpelyje ako je pH BpeqHOCT 3eMIBUIITHOT
pactBopa y CaCl, konuenrparmje 0,1 mol/l Beha ox 6
pH jenunuma.

Ha Ouomnnukanujckum taukama Hupoa |, koje
penpe3eHTyjy mymMmcke ekocucreme CpOuje, peaxiwja
3eMJBUIITHOT pacTBOpa je y Hajeehiem Opojy ciiydajeBa
kucesna. To 3HauMm Ja Cy 3eMJpMIITA HAa OBHUM
OMOWHAMKAIMjCKUM Tadkama OeckapOoHaTHa. Yak u y
cllydajeBUMa Kaja Cy 3eMJbMINTa OoOpa3oBaHa Ha
KpeumaliMa 3eMJbUIITa MOTY OMTH OeckapOOHAaTHa, jep
ce CaCO; pacTBapa W JecleIECHTHUM TOKOBHMa U3HOCH
u3 coiyma. 300r Tora je caMo Ha MameM Opojy Tadaka
KOHCTA0BaHO TIPUCYCTBO CIOOOMHMX KapOoHara y
3EMJBHIITY.

Hajeha konmmumHa kapOoHaTa 3eMHOAIKAITHUX
eJleMeHara y OpraHckoj mpoctupuu usHocu 2,1%, a y
MUHEpaJIHUM JenoBuMa 3emsbniiTa 11,5%.

Oprascku yribeHuK

Cajpikaj OpPraHCKOr YIJb€HHKA y 3€MJBHUINTY je
pe3yiTaT PaBHOTEKHOT CTamba FHErOBOI NPWIIMBAkA Y
3eMJBHINTE MPEKO HM3YMPIUX OPraHCKHX OCTaTaka H
BErOBe TIOTIYHE MHHEpaju3anyje IoJ[ YTUIajeM
canpoUTHUX  MHKpOOpraHuzama KOjU  pasiaxy
OpraHCKy MaTepujy.

buounaukanujcke Tadyke TOKpUBajy BeoMma
pa3In4UTe CTAHUIIHE YCIOBE HAa KOjHMA Cy 3aCTYyIJbeHE
pasmuuure Bpcte apBeha. Pasmuunte Bpcre apseha
NPOAYKYjy H3yMpJe OpraHcKe OCTaTKe KOju HHCY
jeHaKo  TOAJIOKHHM  TpOIleCMMa  pas3jiarama H
MUHEpalu3almje  I[oJ  yTUlajeM  canpoUTHUX
MHUKpoOpranuzaMa. VICTOBpeMeHO CTaHUIIHU YCJIOBH Ha
OMOWHIMKAITM|CKAUM  TadKama, y TpBOM peny

measured value was 3.65, and the highest 6.36. The
surface 0-10 cm soil layer was characterized by greater
variability of pH in CaCl,. The lowest measured pH
value in this layer was 3.13, and the highest amounted to
7.31. Similar values were obtained and for the deeper
layer of 10-20 cm.

Content of free carbonates (CaCO3):

Free carbonates are determined in the organic
layer and in the mineral soil layers. Carbonate content in
the organic layer was determined in the samples whose
pH value in the CaCl, solution of 0.1 mol/l concentration
was above 5.5. Carbonate content in the mineral soil
layers is determined if pH value in the CaCl, solution of
0.1 mol/I concentration is above 6.

The reaction of soil solution on the Level |
sample plots, selected to represent the forest ecosystems
Serbia, is in most cases acidic. It means that these
sample plots have carbonate-free soils. Even in the cases
where soils are formed over limestone, soils can be
carbonate-free, as CaCOs is dissolved and leached out of
the solum by downhill flows. Therefore, the presence of
free carbonates in the soil was recorded only on a small
number of sample plots.

The largest amount of carbonate of alkaline
earth elements in the organic layer was 2.1%, and in the
mineral soil layers it amounted to 11.5%.

Organic carbon

The content of organic carbon depends on the
ratio between its inflow into the soil through organic
dead matter and its complete mineralization under the
influence of saprophytic  microorganisms  that
decompose organic matter.

Level | sample plots cover different site
conditions in which different tree species can be found.
Different tree species produce different types of dead
organic matter that are not equally susceptible to
decomposition and mineralization processes done by
saprophytic microorganisms. At the same time, site
conditions of the sample plots, temperature and soil
moisture above all, greatly affect the activity of soil
microorganisms and the rate of biochemical processes of
decomposition of organic matter. Therefore, the content
of organic carbon in the soil on the sample pots shows
very pronounced variability. The highest value of the
content of organic carbon in the organic layer horizon
was 443.3 g/kg of organic litter. Carbon content
decreased with the depth of soil in all analyzed soils.
The highest content of organic carbon in the mineral soil
layer was 175.6 g/kg of soil, and the lowest 5.5 g/kg.
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TeMIieparypa 1 BIaXHOCT 3eMJBUIIITA, PA3TIMYUTO YTUIY
Ha aKTUBHOCT 3€MJBHITHUX MUKPOOpTaHH3aMa a THME H
Ha Op3uHYy OMOXEMHjCKHX Mpolleca pasiiaramba OpraHcKe
MaTepuje. 300r Tora W caap)kaj OpraHCKOT YIJbeHHKA Y
3eMJBHINTY Ha OMOWHAMKAIMCKUM TadKama IIOKa3yje
jako m3paxkeHy BapujabwiHoct. HajBeha koHcTaToBana
BPEIHOCT cajJp)kKaja OPTraHCKOT YIJbEHHKA y XOPH30HTY
oprancke mpoctupke wusHocu 4433 g/kg opramcke
npoctupke. Ca myOMHOM 3eMJBHINTA Ca/IP)Ka] OPTaHCKOT
YIJbCHUKA ONaja KOJ CBUX HWCIUTAHUX 3CMJBUIITA.
HajBehu koHCTaTOBaHM canpikaj OPTaHCKOT YIJbEHHUKA Y
MHUHEPAJIHNM JeJ0BAMa 3eMJbuInTa m3Hocu 175,6 g/kg
3eMJbHIITA, a HajMamkbu 5,5 g/kg.

Canpoxaj yKynHor aszora.

Hajsehu neo ykymHOr aszora y 3€MJBHIITY
Haja3u ce y OpraHcoM oOIHKy, a caMO MajiHu A€o Y
MUHEpaJHAM OONHIMMa KOjU Cy TMPHUCTYIMayHH 3a
Ommpke. 300r TOra je caapikaj YKYIHOT a30Ta y
3eMJBMINTY yTONMKO Behu ykommko je Behm canpxkaj
OpraHcKe MaTepuje, OJHOCHO YKOIMKO je Behu campikaj
opranckor yribeHunka. Kom cBux mpoduma HajBehe
KOJIMUMHE a30Ta KOHCTaTOBaHE Cy Y XOPHU3OHTY
OpraHCKe IMPOCTUPKE, a ca JYOMHOM COJIyMa OIajajy.

Y opranckoj MpocTHpIX HajBeha KOHCTaTOBaHa
KOJIMYMHA a30Ta W3HOCH 25,5 TI/Kr amncojyTHO CYBE
NPOCTUPKE, a HajHIKA 1,4 T/KT.

Pa3narame opraHcke Mmarepuje W TpeBoheme
OpraHcKkuX O0JHMKa a30Ta y OWJbKaMa IpUCTYyIavyHe
o0nMKe, TMOpea CTAaHWIIHUX YCJIOBa KOjU YTHYYy Ha
aKTHBHOCT Canpo(UTHUX MHKpPOOpraHW3aMa 3aBUCH H
0]l KapakTepa OpraHCKe MarepHje, a y MPBOM pery O
OJlHOCA YIJbeHWKa M a3oTa. Hajmumpu KoHcTaTOBaHH
OJTHOC YIJbEHWKAa M a30Ta Y OPTraHCKO] MPOCTHPIM Ha
OMOWMHAMKAIMjCKUM Tadykama u3HocH 196,6. Kon
IIUPOKOT OJHOCA YIJbCHHMKAa W a30Ta pa3jarame
opraHcke Marepuje je ycmopero. OBme ce paid O
cupoBoM (Mop) xymycy. Hajsehm neo azora xoju ce
OMOXEMHjCKHM TIpOIlECMMa TIpeBEJe y MHUHEpaJIHE H
OWJbkaMa TpUCTyNayHe OOJHMKEe KOpHUCTE canpo(uTHH
MUKPOOPTraHM3MH 32 CHHTE3y MPOTEHHA COIICTBEHUX
henuja. Camo Manu A€o NPUCTYNAaYHOr a30Ta OCTaje 3a
BuIle Ouibke. Kpykeme MaTepHja y eKOCHCTEMHUMA TIe
j€ OJTHOC YTIbeHHKA U a30Ta HIMPOK j& YCIIOPEHO.

Hajyxu KkoHCTaTOBaHM OJHOC YIJbEHHKA Y
opraHckoj mpoctupuu uszHocu 11,9. VY3ak oamHOC
YIIbEHHKA ¥ a30Ta WHAWIMpA Op30 pas3iiarame OpraHcke
Mmarepuje U Op30 mpeBolere OMJBHMX acHMMJIATHUBA Y
MHUHEpajiHe U OMJbKaMa JIako MpHucTynayne oOnuke. Ha
TaykaMa ca YCKUM OJIHOCOM YIJbCHWKa U a30Ta
(dopmupaH je XpaHJBUBH MYJI XyMYC, KOjU TpPE/ICTaBIba
3Ha4yajaH M3BOP XpaHJBbMBUX MaTepHja 3a OuJpke H
HOBOJFHO YTHYE Ha JIpyra CBOjCTBA 3€MJBUILTA.

Total nitrogen

The largest part of the total nitrogen in the soil is
in the organic form, and only a small part of it is in the
mineral forms that are available to plants. Therefore, the
total nitrogen content in the soil increses with the
increased content of organic matter, i.e., wth the
increased content of organic carbon. In all profiles, the
largest amounts of nitrogen were found in the horizon of
organic layer, while it decreases with the depth of the
solum.

The largest amount of nitrogen measured in the
organic layer was 25.5 g/kg of the oven dry mass of the
organic layer. On the other hand, the lowest amount was
1.4g/kg.

Apart from site conditions that affect the activity
of saprophytic microorganisms, decomposition of
organic matter and conversion of organic forms of
nitrogen into plant available forms depend on the nature
of organic matter, primarily on the ratio of carbon to
nitrogen. The widest ratio of carbon to nitrogen in the
organic layer on the sample plots was 196.6. If the ratio
of carbon to nitrogen is wide, decomposition of organic
matter is slow. This applies to raw (mor) humus. The
largest part of nitrogen, which is through biochemical
processes converted into mineral and plant available
forms, is used by saprophytic microorganisms for
protein synthesis of their own cells. Only a small
proportion of available nitrogen can be used by higher
plants. Ecosystems with a wide ratio of carbon to
nitrogen have a slow exchange of matter.

The narrowest ratio of carbon to nitrogen in the
organic layer was 11.9. A narrow ratio of carbon to
nitrogen indicates rapid decomposition of organic matter
and fast conversion of plant assimilaton parts into
mineral and plant avalable forms. Nutritious mull humus
was formed on the plots with a narrow ratio of carbon to
nitrogen. It is a significant source of nutrients for plants
and has beneficial effects on other soil properties.
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Ta6ena 6. Maca oprancke poCcTHPKE, CYIICTUTYIIMOHA KUCETIOCT, CaipKaj cJI000HNX KapOoHaTa, caapikaj

OPTaHCKOT YTJbeHHKA U a30Ta Ha OMOWHIMKAIIN]CKUM Taukama - Hwuso 1.
Table 6. Mass of organic layer, exchangeable acidity free carbonate content, organic carbon content and nitrogen

content on the Level | sample plots.

Maca C
Ouna/ opr.p./ oprascku/
Ti%e/ HSP’\]?/ IIE])epth I\/II)assIZ)f CpH Caco3 P C N CIN
Plot number org.layer aclz organic
cm kg/m? % g/kg a/kg
1 1 Olfh
) 0-10 4.38 19.3 2.0 9.8
3 10-20 467 15.0 17 8.9
2 4 Olfh 1.17 5.58 0.6 234.2 10.1 232
5 0-10 5.10 42.4 3.1 13.7
6 10-20 4.09 17.3 0.8 22.9
3 7 Olfh 1.29 4.08 300.9 5.6 53.9
8 0-10 6.83 0.9 435 3.9 11.0
9 10-20 6.95 0.7 32.6 35 9.3
4 10 Olfh 0.76 491 3103 12.0 25.9
1 0-10 3.79 27.9 16 17.0
12 10-20 3.82 135 1.2 11.0
5 13 Olfth
12 0-10 7.20 10.6 438 35 12.6
15 10-20
5 16 Olfh 0.43 4.82 287.4 116 24.8
17 0-10 417 236 1.7 14.3
18 10-20 3.88 11.7 1.2 9.4
7 19 olfh 1.39 5.11 339.9 4.0 85.4
20 0-10 4.00 471 3.8 125
2 10-20 3.67 188 15 12.1
8 2 Olfh 1.28 5.68 0.7 271.2 105 258
23 0-10 5.80 0.2 467 4.0 11.6
24 10-20 4.28 24.0 2.0 12.2
9 25 Olfh 1.49 5.28 204.5 3.2 64.4
26 0-10 5.33 52.3 5.2 10.0
27 10-20 5.90 35.9 3.8 9.4
10 28 Olfh 0.20 5.31 251.8 11.9 21.2
29 0-10 3.95 22.1 1.8 11.9
30 10-20 3.88 15.1 1.2 12.1
11 31 Olfh
32 0-10 6.44 49.7 45 11.0
33 10-20 6.78 0.9 37.0 41 9.1
12 34 Olfh 0.90 4.99 161.8 45 35.9
35 0-10 421 29.8 25 11.8
36 10-20 3.82 18.7 16 11.9
13 37 Olfh 4.05 4.74 308.9 7.1 434
38 0-10 4.27 124.6 8.3 15.0
39 10-20 4.47 115.8 8.7 133
1 20 Olfh 3.85 5.62 1 252.1 15.6 16.1
a1 0-10 4.30 91.9 4.0 22.9
42 10-20 3.98 438 13 325
15 13 Olfh 0.58 6.36 1 2133 11.9 17.9
a4 0-10 6.57 0.7 78.4 5.8 13.4
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Maca C
Ouna/ opr.mp./ 0
Tfili(.e/ JIPE/ I{E])epth I\/II)assIZ)f pH Caco3 pragcm/ N CIN
Plot number SN org.layer CaCl2 organic
cm kg/m? % a/kg glkg
45 10-20 6.70 0.7 35.9 36 9.9
16 46 Olfh
47 0-10 464 17.1 0.7 23.9
48 10-20 3.97 11.0 0.3 36.0
17 49 Olfh 2.14 491 318.4 6.3 50.8
50 0-10 3.89 16.1 1.2 13.1
51 10-20 3.76 116 0.8 143
18 52 Olfh 1.55 5.99 2.1 333.7 10.7 313
53 0-10 731 5.9 21.6 2.6 8.3
54 10-20 7.31 4.3 16.0 2.6 6.2
19 55 Olfh 3.13 5.71 0.7 2719 12.9 211
56 0-10 5.49 29.0 2.9 10.0
57 10-20 5.66 0.2 14.3 2.1 6.7
20 58 Olfh 0.00 5.36 3185 8.6 37.0
59 0-10 455 46.3 4.0 116
60 10-20 3.70 25.1 21 122
n 61 Olfh 293 5.45 289.6 146 19.9
62 0-10 3.86 9.4 1.0 9.1
63 10-20 3.90 28.1 2.4 119
22 64 Olfh
65 0-10
66 10-20
23 67 Olfh 1.59 5.07 275.7 2.1 131.1
68 0-10 5.97 0.4 324 2.9 11.2
69 10-20 4.79 18.2 3.1 5.9
4 70 Olfh 1.26 5.60 0.4 53.1 44 11.9
7 0-10 463 195 0.8 235
72 10-20 4.35 179 1.1 15.7
25 73 Olfh
74 0-10
75 10-20
26 76 Olfh 1.37 4.87 275.3 1.4 196.6
77 0-10 391 27.7 1.9 143
78 10-20 3.64 8.0 0.7 111
7 79 Olfh 8.81 4.44 123.3 48 25.8
80 0-10 372 205 16 125
81 10-20 3.65 13.8 1.1 12.3
28 82 Olfh 5.22 4.57 368.9 14.2 259
83 0-10 3.74 225 13 16.9
84 10-20 3.66 15.2 0.8 18.6
29 85 Olfh 2.49 4.90 130.8 5.5 2338
86 0-10 5.52 0.7 233 14 16.3
87 10-20 5.35 19.7 1.4 13.7
30 88 Olfh 3.06 5.12 284.3 9.6 295
89 0-10 412 225 15 14.7
90 10-20 3.85 11.7 0.7 16.4
n 0 Olfh 2.99 5.61 0.9 209.4 8.1 25.8
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Maca C
Ouna/ opr.mp./
TaEIIi(.C/ JIPE/ Hg)epth I\/Il)ass%f pH CaCos Opragcml N C/N
Plot number SN org.layer CaCl2 organic
cm kg/m? % a/kg glkg
9 0-10 4.63 17.6 15 11.4
93 10-20 4.19 11.0 1.0 10.8
32 94 Olfh 0.84 5.49 138.7 3.7 37.2
95 0-10 452 58.6 3.8 15.5
9% 10-20 4.34 8.8 1.4 6.1
33 97 Olfh 0.47 4.67 183.7 5.7 325
98 0-10 5.60 0.2 30.4 18 16.9
99 10-20 4.34 24.2 0.4 59.0
34 100 Olth 1.28 5.64 0.5 376.5 145 26.0
101 0-10 6.53 0.9 71.2 5.5 13.0
102 10-20 6.53 0.5 51.9 4.0 12.8
35 103 Olfh 0.89 5.39 435.0 6.5 66.9
104 0-10 5.89 0.9 36.9 1.0 35.9
105 10-20 4.62 9.9 0.3 32.3
36 106 Olfh 0.35 451 360.3 10.4 34.6
107 0-10 6.00 31.3 2.5 125
108 10-20 5.41 13.2 1.2 10.6
37 109 Olfh 0.67 5.69 0.2 241.0 3.2 75.8
110 0-10 5.32 30.7 2.3 13.4
111 10-20 3.89 12.4 11 10.9
38 112 Olfh 0.00 5.26 202.8 10.5 19.4
113 0-10 5.41 31.6 2.6 12.0
114 10-20 4.45 18.8 18 10.4
39 115 Olfh 1.34 5.76 0.9 205.7 9.1 225
116 0-10 6.60 16 60.1 0.9 70.1
117 10-20 6.90 0.4 314 0.4 74.0
0 118 Olfh 1.49 5.41 302.7 11.6 26.0
119 0-10 3.78 31.8 1.2 25.6
120 10-20 4.33 14.7 0.8 179
a1 121 Olfh 4.44 5.86 0.7 291.4 15.1 19.3
122 0-10 4.43 15.2 2.8 5.4
123 10-20 458 34.4 35 9.7
42 124 Olfh 1.23 5.79 0.2 195.6 9.0 218
125 0-10 5.17 34.6 1.4 25.3
126 10-20 4.50 16.9 4.7 3.6
43 127 Olfh
128 0-10
129 10-20
44 130 Olfh 2.32 5.52 0.5 274.0 12.8 214
131 0-10 4.66 26.1 2.8 9.4
132 10-20 4.42 14.6 16 8.9
45 133 Olfh 0.00
134 0-10 5.53 52.0 45 11.7
135 10-20 5.37 420 3.7 11.3
6 136 Olfh 4.78 5.20 142.4 6.0 23.6
137 0-10 3.97 24.3 16 14.8
138 10-20 3.85 14.0 1.0 13.7
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Maca o
Guna/ opr.op./
TaEIIi(.C/ JIPE/ Hg)epth I\/Il)ass%f pH CaCos Opragcml N C/N
Plot number SN org.layer CaCl2 organic
cm kg/m? % a/kg glkg
47 139 Olfh 597 6.34 0.3 290.8 14.8 19.6
140 0-10 5.20 19.7 24 8.2
141 10-20 413 10.8 1.7 6.4
48 142 Olfh 1.70 5.08 271.7 9.9 275
143 0-10 3.71 211 1.2 17.2
144 10-20 3.72 6.6 1.0 6.4
49 145 Olfh 3.51 4.52 186.0 10.3 18.1
146 0-10 3.85 18.5 15 12.0
147 10-20 3.99 33.7 2.9 11.8
50 148 Olfh 7.76 5.48 162.8 9.9 16.4
149 0-10 4.26 27.9 2.2 12.9
150 10-20 4.09 175 1.8 9.5
51 151 Olfh 3.56 4.97 263.7 10.2 26.0
152 0-10 4,77 52.4 43 12.1
153 10-20 4.15 41.7 3.6 11.6
52 154 Olfh 2.24 5.30 280.5 114 24.7
155 0-10 3.84 54.1 4.6 11.7
156 10-20 3.71 32.6 2.9 11.2
53 157 Olfh 0.30 6.11 407.6 22.3 18.2
158 0-10 4.52 42.7 3.9 10.8
159 10-20 4.35 34.8 33 10.6
54 160 Olfh 0.76 6.34 0.5 214.0 14.4 14.8
161 0-10 5.75 0.7 94.6 3.1 30.7
162 10-20 4.78 43.3 3.9 111
55 163 Olfh 5.93 451 270.9 12.1 224
164 0-10 3.13 65.5 3.2 20.4
165 10-20 3.65 258 2.2 115
56 166 Olfh 0.74 5.17 230.8 8.1 285
167 0-10 3.69 11.3 1.2 9.7
168 10-20 3.75 7.2 1.6 4.5
57 169 Olfh 1.45 5.39 399.4 135 29.6
170 0-10 4.25 213 1.6 13.6
171 10-20 4.50 9.2 12 7.4
58 172 Olfh 2.88 451 280.1 16.7 16.8
173 0-10 3.71 113.9 7.0 16.2
174 10-20 3.85 102.9 35 29.2
59 175 Olfh 2.20 5.22 3775 9.0 419
176 0-10 5.93 0.2 90.5 5.2 17.3
177 10-20 6.14 0.2 50.4 3.6 13.9
60 178 Olfh 0.77 4.67 330.5 9.5 34.8
179 0-10 4.06 226 1.6 13.7
180 10-20 3.70 12.0 0.2 58.5
61 181 Olfh 3.44 493 3385 12.2 27.8
182 0-10 3.97 34.7 2.0 17.7
183 10-20 3.77 10.1 0.7 14.1
62 184 Olfh 1.48 5.16 332.8 3.0 112.0
185 0-10 4.32 37.6 33 115
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Maca o
Guna/ opr.op./
TaEIIi(.C/ JIPE/ Hg)epth I\/Il)ass%f pH CaCos Opragcml N C/N
Plot number SN org.layer CaCl2 organic
cm kg/m? % a/kg glkg
186 10-20 4.05 30.8 24 12.9
63 187 Olfh 1.58 5.54 318.6 14.7 21.7
188 0-10 4.05 53.3 0.9 56.3
189 10-20 4.29 457 0.8 548
” 190 Olfh 220 5.44 288.1 118 244
191 0-10 4.58 36.6 3.0 12.2
192 10-20 413 16.1 15 105
o 193 Olfh 0.98 6.27 12 281.9 143 197
104 0-10 5.27 124 1.0 121
195 10-20 4.80 9.8 0.9 10.8
66 196 Olth 1.63 5.25 365.6 6.1 60.2
197 0-10 3.8 275 17 1538
198 10-20 3.69 128 0.8 156
p 199 Olfh 181 5.07 3185 122 260
200 0-10 457 231 16 147
201 10-20 4.27 115 13 9.1
68 202 Olfh 1.72 5.66 1 327.7 14.0 235
203 0-10 481 234 17 134
204 10-20 452 139 0.9 1538
69 205 Olth 457 4.69 305.9 14.9 20.5
206 0-10 4.09 729 5.6 13.0
207 10-20 3.84 35.9 3.2 111
70 208 Olfh 2.84 4.96 153.6 7.5 205
209 0-10 3.70 146 13 11.7
210 10-20 3.61 11.4 0.6 182
1 11 olfh 4.09 5.56 2483 109 228
12 0-10 4.79 38.4 5.3 73
213 10-20 3.68 12.8 1.0 12.2
72 214 Olfh 5.46 5.32 203.8 11.0 185
215 0-10 4.23 36.2 34 108
216 10-20 421 247 23 108
73 217 Olfh 1.86 4.83 399.6 135 29.6
218 0-10 4.85 175.6 1.7 22.8
219 10-20 6.84 11.4 83.4 5.0 165
4 220 Olfh 281 493 3433 157 218
71 0-10 3.87 202 2.1 9.8
2 10-20 3.84 137 14 9.5
75 223 Olfh 1.41 5.18 346.0 16.0 21.6
92 0-10 3.67 210 16 133
225 10-20 3.89 101 1.0 9.7
- 226 Olfh 3.89 5.38 286.8 142 20.1
27 0-10 457 49.1 42 117
228 10-20 4.03 239 1.6 145
- 29 Olfh 172 5.95 0.7 3137 145 217
230 0-10 6.30 0.2 246 14 18.0
231 10-20 6.68 0.7 17.2 0.8 209
78 232 Olfh 1.41 5.37 3714 15.9 234
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Maca C
Ouna/ opr.mp./
TaEIIi(.C/ JIPE/ Hg)epth I\/Il)ass%f pH CaCos Opragcml N C/N
Plot number SN org.layer CaCl2 organic
cm kg/m? % a/kg glkg
233 0-10 5.60 375 2.6 14.5
234 10-20 5.74 0.2 18.8 1.4 13.8
79 235 Olfh 1.72 5.32 3145 13.7 229
236 0-10 4.64 55.0 5.0 11.0
237 10-20 4.74 37.4 3.0 12.4
80 238 Olfh 1.33 5.57 1 310.6 15.6 19.9
239 0-10 4,78 21.0 1.7 12.6
240 10-20 3.63 416 2.0 21.1
81 241 Olfh 0.65 5.27 257.7 10.2 25.2
242 0-10 4.70 22.3 1.8 12.6
243 10-20 3.84 6.7 0.7 9.3
82 244 Olfh 1.26 5.53 0.7 204.6 8.1 25.2
245 0-10 5.58 0.7 211 0.8 256
246 10-20 5.17 13.2 1.0 12.8
83 247 Olfh 1.12 5.38 313.3 7.8 40.4
248 0-10 5.87 0.7 54.4 1.3 427
249 10-20 4.27 22.8 0.9 243
84 250 Olfh
251 0-10
252 10-20
85 253 Olfh 1.76 4.94 209.0 7.8 26.8
254 0-10 4.23 24.1 2.0 12.3
255 10-20 3.85 6.3 0.7 8.7
86 256 Olfh 2.54 5.63 0.5 170.1 3.1 55.5
257 0-10 5.49 375 2.3 16.4
258 10-20 5.33 15.6 0.9 16.8
87 259 Olfh 3.65 5.01 3333 14.3 233
260 0-10 3.62 525 4.4 12.0
261 10-20 3.87 12.1 1.8 6.8
88 262 Olfh 1.83 5.84 0.7 232.0 11.7 19.9
263 0-10 5.37 37.3 2.3 16.4
264 10-20 4.43 18.1 0.2 88.0
89 265 Olfh 0.71 5.79 0.7 250.1 8.4 29.7
266 0-10 418 23.9 1.9 129
267 10-20 4.12 11.7 0.9 12.7
9 268 Olfh 1.87 4.73 224.0 10.3 218
269 0-10 4.04 46.5 3.5 13.3
270 10-20 3.92 40.0 3.2 12.6
91 271 Olfh 231 5.49 157.3 12.1 13.0
272 0-10 4.72 51.8 4.3 12.0
273 10-20 3.86 18.9 1.7 11.3
92 274 Olth 2.22 5.88 1 244.8 13.2 185
275 0-10 3.89 28.9 2.3 12.4
276 10-20 3.73 5.5 1.1 5.2
93 277 Olfh 2.09 5.81 1.2 2713 10.9 25.0
278 0-10 6.98 6.7 51.0 4.3 11.7
279 10-20 7.15 11.5 20.5 2.6 8.0
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Maca C
Gunal opr.op./
TaEII:(.C/ JIPE/ ﬂgepth I\/Il)ass%f pH CaCos Opragcml N C/N
Plot number SN org.layer CaCl2 organic
cm kg/m? % a/kg glkg
94 280 Olfh 1.69 5.93 0.6 3285 15.6 21.0
281 0-10 6.46 0.5 53.7 5.2 10.4
282 10-20 6.49 0.7 29.7 25 12.0
95 283 Olfh 3.53 5.80 0.8 314.4 14.0 224
284 0-10 5.31 50.2 35 145
285 10-20 4.20 30.1 3.0 10.1
96 286 Olfh 0.37 4.32 288.5 8.2 35.1
287 0-10 3.80 14.4 1.4 105
288 10-20 3.84 12.0 1.1 10.8
97 289 Olfh 0.88 4.81 281.0 10.0 28.1
290 0-10 5.05 38.3 23 16.9
291 10-20 3.61 13.4 0.7 18.7
98 292 Olfh 1.09 4.32 299.6 6.8 43.8
293 0-10 4.77 213 1.3 15.9
204 10-20 4.53 6.9 0.8 8.5
99 295 Olfh 3.49 5.17 2511 9.8 256
296 0-10 4.28 35.8 25 145
297 10-20 3.83 15.6 1.2 12.8
100 208 Olfh 0.43 5.24 366.9 13.2 27.7
299 0-10 452 349 2.8 12.4
300 10-20 3.66 14.7 1.6 9.4
401 301 Olfh 1.72 5.28 321.6 114 28.2
302 0-10 454 67.2 2.6 26.1
303 10-20 4.68 46.0 2.1 219
402 304 Olfh 2.34 3.77 311.3 4.9 63.8
305 0-10 6.73 3.7 429 29 14.7
306 10-20 7.15 4.3 24.0 2.2 11.2
403 307 Olfh 2.35 4.58 262.5 10.4 253
308 0-10 3.96 358 1.6 217
309 10-20 4.09 211 1.0 211
404 310 Olfh 4.17 5.52 0.5 279.9 6.1 46.0
311 0-10 4.27 424 3.3 13.0
312 10-20 4.05 23.0 2.1 111
405 313 Olfh 2.85 512 242.3 12.9 18.8
314 0-10 4.82 32.6 35 9.3
315 10-20 4.39 24.3 2.0 12.2
406 316 Olfh 3.07 4.21 257.4 11.0 234
317 0-10 3.45 487 51 9.6
318 10-20 3.54 28.8 31 9.3
407 319 Olfh 3.38 4.78 319.9 15.7 20.4
320 0-10 3.80 84.5 6.2 13.6
321 10-20 3.70 56.8 45 12.6
408 322 Olfh 3.41 4.82 296.3 11.8 25.0
323 0-10 3.69 24.1 23 10.6
324 10-20 3.97 16.2 0.4 39.3
409 325 Olfh 1.75 493 157.6 8.9 17.6
326 0-10 3.79 231 2.1 11.3
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Maca o
Guna/ opr.op./
TaEIIi(.C/ JIPE/ Hg)epth I\/Il)ass%f pH CaCos Opragcml N C/N
Plot number SN org.layer CaCl2 organic
cm kg/m? % a/kg glkg
327 10-20 3.75 8.8 0.9 9.6
410 328 Olfh 0.35 5.70 0.4 86.5 5.5 15.6
329 0-10 4.57 346 3.1 11.0
330 10-20 4.05 19.7 1.7 11.9
411 331 Olth
332 0-10
333 10-20
412 334 Olfh 1.99 3.65 4433 13.6 32.6
335 0-10 3.40 71.0 4.9 14.4
336 10-20 3.57 47.6 44 10.9
413 337 Olfh 1.00 5.53 0.2 252.0 113 224
338 0-10 6.34 0.2 63.5 1.9 33.1
339 10-20 6.85 0.9 39.1 1.2 323
414 340 Olfh 2.18 457 378.5 2.1 181.9
341 0-10 4.07 82.6 25 33.6
342 10-20 4.16 395 2.7 145
415 343 Olfth 2.20 4.34 297.5 15.3 19.5
344 0-10 4.16 54.5 3.8 14.3
345 10-20 4.23 453 3.1 14.8
416 346 Olfh 0.00
347 0-10 4.36 36.4 25 145
348 10-20 3.94 317 1.7 18.6
417 349 Olfh 2.93 4.27 331.0 11.3 29.2
350 0-10 3.75 162.7 6.9 23.7
351 10-20 3.92 83.1 3.3 24.9
418 352 Olfh 2.17 5.38 265.8 10.2 26.1
353 0-10 4.33 43.9 29 15.0
354 10-20 4.22 28.7 2.2 13.2
419 355 Olfh 0.97 4.36 254.4 11.6 220
356 0-10 3.21 110.2 4.9 22.6
357 10-20 3.50 50.0 34 14.7
420 358 Olfh 3.89 3.96 195.8 8.4 234
359 0-10 3.47 47.0 3.4 13.8
360 10-20 3.57 52.5 3.4 15.3
428 361 Olfh 1.15 5.90 321.0 17.3 18.5
362 0-10 4.40 23.0 2.8 8.1
363 10-20 4.36 9.0 0.9 9.6
364 20-40 4.40 7.3 0.6 11.7
429 365 Olfh 2.21 5.33 217.0 11.3 19.2
366 0-10 6.79 25.2 23 11.0
367 10-20 6.90 321 29 10.9
368 20-40 6.86 29.6 2.2 134
430 369 Olfh 1.18 5.50 338.7 255 13.3
370 0-10 4,72 34.8 3.2 11.0
371 10-20 4.23 9.1 1.0 9.0
372 20-40 431 75 1.0 7.4
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Pa3MeH/bUBH KaTjoOHU:

Pa3smernspBe KaTjoHE YMHE KaTjOHH KOjU Cy
azicopOOBaHM Ha TMOBPIIWHU TJIMHEHUX WM OPraHCKHUX
KOJIOWHUX YeCTHIA W KaTjOHH DPAcTBOPJHUBUX COJH
KOjU C€ Hamae y 3eMJbHIITy. ba3zHe KaTjoHe Yy
3eMJBHUILTY YKHE KaTjoHH 3eMHoankanaux (Ca u Mg) u
ankananx (K m Na) enemenara. 30up WHUXOBHUX
eKBHBAJEHATa IIGHTHMOJA IO jEJIHOM KHJIOTpamy
3eMJBbHINITA YMHH cyMy Oa3Hux katjona (Bas). Kucemn
katjouu cy H' u katjonu cmabux 6aza (Al, Fe u Mn),
KOjH y 3EeMJBUIIHOM pacTBOpy Mojapusyjy ca OH
JOHMMa W Ha Taj HAYHMH CMambY]y alKaTHOCT 3eMJBUIITHOT
pactBopa. 30Mp EKBHBaJCHATa LEHTUMOJNA KHUCEIHX
KaTjoHa MO JEJHOM KWIOTpaMmy 3eMJBUINTA YHWHH
XUAPOIUTHYKY KHcenocT. Cyma CBHX pPa3MEHJBUBHX
KaTjoHa TMPEJCTaB/ba KamamuTeT pa3MeHe KaTjoHa
(CEC). KamarreT pa3sMeHe KaTjoHa je BeOMa BaKHO
CBOjCTBO 3eMJBHINTA, jep OX Hera 3aBuce mydepHa U
COPIITHBHA CBOjCTBA 3€MJBHUIITA.

Crenen 3acuhieHocTH 0a3HMM KaTjoHHUMaA je
MPOIEHTyalHO ydemhe cyme 0a3a y KamamuTeTy
pa3MeHe KaTjoHa. 3eMJBHMINTa KOJ KOJHX j€ CTeleH
3acuheHocTH 6a3HuM KaTjonuMma Behu on 50% cnanajy y
e€yTpUYHa, JIOK 3EeMJBUINTA Ca MamUM CTCIICHOM
3acuheHoCTH 0a3HUM KaTjOHUMA Cajajy y JUCTPUIHA.
O03upoM J1a cy Ha OHOMHAMKAIIMjCKUM TadyKama
3aCTYIUBCHH CKOpPO CBU THIIOBU 3EMJBHINTA KOjU C€
jaBspajy y CpOuju, KOHCTaTOBaHE Cy 3HAYajHO BEJIHKE
pasiHKe y KamanuTeTHMa pa3MeHe KaTjoHa, KaTjOHCKOM
cacTaBy M CTeNEHy 3acuNeHOCTH 0a3HUM KaTjoHUMA.
Kanamurer pa3smeHe KaTjoHa 3aBHCH OJ TEKCTYpHOT
cacrtaBa 3eMJBbMINTA, Ka0 W OJ cajJp)Kaja OpraHCKe
Marepuje. YKOJIMKO je TeXH TEKCTypHH cacTaB U
VKOJIMKO 3EMJBHMINTE WMa BHUIIE OPTaHCKE MaTepHje
YTOJIMKO je W KamanuTteT pa3Mmene katjoHa ehu. Kon
UCITUTUBAHUX MpOQHIa KananuTeT pa3MeHe KaTjoHa ce
Kkpetao ox 2,57 mo 52,71 ekv. cmol/kg

[lpema  cremeny  3acuheHoctn  0Ga3HHM
KaTjOHMMa MCIHWTHUBAaHA 3EMJBUINTA CIanajy, Kako y
eyTpudyHa Tako W y muctpuuHa. CrereH 3acuhieHOCTH
0a3HMM KaTjOHMMa Ha OMOWHIMKAIIMjCKAM TadyKama ce
kpehe om 29,08 % om CEC 1o ckopo moTmyHe
3acuhenoctu o1 99,99 %.

Y  KaTjoHCKOM cacTaBy KOJ  CYTPUYHHUX
3eMJbHINTa Oa3HM KaTjOHH CYy 3acTyIUbCHHU]JH O]
kucenux. Kon BehuHe aHanmM3upaHUX —EYTPHUYHHX
3eMJBUINTA JOH KalllMjymMa je Haj3acTYIUbCHHUjU.
Uzyserak YHHE eyTpUYHa 3eMJBHIIITA Ha
yATpaMaHUTCKUM CTEHama TAe je JOMHUHAHTHU Oa3HU
KaTjoH MarHe3ujyM. JemnopajneHTHH 0a3Hu katjoru (K u
Na) cy cnabuje 3acTymsbeHH 3eMHOANKaTHUX. Koj
SYTPUYHHMX 3EeMJBbHINTA ydelnhe KHCeIuX KaTjoHa Y
aJICOPIITHBHOM ~ KOMIUIEKCY je Maio. Y  HEKUM
CiIy4ajeBHMa, a HapOIUTO KOJ 3eMJBHINTA KOA KOJHX Cy

Exchangeable cations:

Exchangeable cations are cations that are
adsorbed on the surface of clay or organic colloidal
particles and cations of soluble salts which are in the
soil. Base cations in the soil can be cations of either
alkaline earth (Ca and Mg) or alkaline (K and Na)
elements. The sum of their equivalents in centimoles per
kilogram of soil makes the sum of base cations (Bas).
Acidic cations are H +, and cations of weak bases (Al,
Fe and Mn), which reduce the alkalinity of the soil
solution. The sum of their equivalents in centimoles per
kilogram of soil makes hydrolytic acidity. The sum of all
exchangeable cations makes the cation exchange
capacity (CEC). Cation exchange capacity is a very
important characteristic of soil because it affects
absorptive and buffering capacity of soil.

Base saturation is the fraction (expressed as a
percentage) of exchangeable base cations in the cation
exchange capacity. Eutric soils have the degree of base
saturation greater than 50%, while dystric soils have a
lower degree of saturation.

Almost all soil types that occur in Serbia are
found on the sample plots. Therefore, significantly large
differences in cation exchange capacity, cation structure
and the degree of base saturation can be found. Cation
exchange capacity depends upon the texture of soil and
the content of organic matter. Soils with heavy texture
and high content of organic matter have a high cation
exchange capacity. In the investigated soil profiles,
cation exchange capacity ranged from 2.57 to 52.71
eq.cmol/kg.

Regarding base saturation, the investigated soils
can be classified either as eutric or dystric. The degree
of base saturation on the sample plots ranged from
29.08% of CEC to almost complete saturation of
99.99%.

Cation composition of eutric soils is richer in
base than in acidic cations. Calcium ion is most
common in the majority of analyzed eutric soils.
Exceptions are eutric soils over ultramafic rocks where
magnesium is the dominant base cation. Monovalent
base cations (K and Na) are less represented than earth
alkaline cations. The share of acidic cations in the
adsorption complex of eutric soils is small. In some
cases, particularly in the soils with free carbonates, the
share of acidic cations in the cation composition is so
small that it wasn't possible to detect it using the
recommended method.

In the cation composition of dystric soils acidic
cations outnumber base cations. Acidic cations with the
highest content are aluminum, manganese, and iron.
Free hydrogen has the lowest share in the sum of acidic
cations. Its concentrations are, in some cases, below the
detection limits, even in dystric soils.
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MPUCYTHH CIOOOAHM KapOoHaTH, ydemhe KHCETHX
KaTjoHa Y KaTjOHCKOM CacTaBy je€ TOJHMKO Majio, a HICY
MOTJIM OUTH JETEKTOBAHH MPENOPYICHOM METOIOM.

VY KaTjoOHCKOM CacTaBy MUCTPUYHHUX 3EMJBUILTA
KHCEJM KaTjOHW JOMUHUPA]y Hanl 6azHuM. O KHCIenx
KaTjoHa Hajehu cagpxaj WMa aTyMHHHUjyM, 3aTUM
MmaHran ma reoxkie. Cno0omaH BOJOHMK MMa HajMambe
yagemhe y CyMum KHCenmuX KatTjoHa. Iberose
KOHIIEHTpaIlfje Cy, y H3BECHHM CIIy4ajeBUMa Owiie
UCIIOA TpaHUIle NAeTeKIHje, YaK M KOJ AUCTPUYHUX
3€MJBHIIITA.

Tabesa 7. Pa3MeHIbUBY KaTjOHU
Table 7. Exhangeable cations

Kanauurer Crenen
Cyma Xuaponu- pa3mene
Ba3zuu katjouu/ 6aza/ Kucenu xatjouu/ THYKA KatjoHa/ sacuheo-
Base cations Base Acidic cations KnceJ_mCT{ _ Cation CTHSZ::Ma/
sum Hydrolytic acidity e(;%t;iriltg; saturation
JIPB/:BUT/: TyGunal
SN . SP Depth Ca Mg K i Na Bas i Mn Fe : Al @ H+ Aas CEC Bas % Aas %
cm cmol/kg % %

1 1 Olfh

2 0-10 11.31. 578 0.25 0.67 18.01: 0.29: 0.03. 0.98: 0.04 1.34 19.35 93.07 6.93
3 10-20 10.35 4.70. 0.17 0.24 1546 0.11 0.02 0.39 0.02 0.54 16.00 96.65 3.35
4 ¢ 2 Olth

5 0-10 1194 496 0.25 0.22: 17.36. 0.06: 0.02: 0.08: 0.00 0.16 17.52 99.11 0.89
6 10-20 6.41: 4.03 0.09: 0.17: 10.70: 0.04: 0.02: 2.46: 0.11 2.62 13.32 80.33: 19.67
7 3 Olth

8 0-10 2646 0.78. 1.05. 0.12 2840 0.01: 0.01 0.01 0.00 0.03 28.43 99.90 0.10
9 10-20 30.15. 0.59: 0.41: 0.12: 31.27: 0.01; 0.01: 0.02: 0.00 0.03 31.30 99.90 0.10
10 . 4 Olfh

11 0-10 3.08 135 032 046 521 033 0.03 274 0.15 3.25 8.46 6158 38.42
12 10-20 2.37: 1.00. 0.20: 0.37: 3.94 0.24: 0.02: 2.71: 0.10 3.07 7.02 56.19: 43.81
13 5 Olfh

14 0-10 3264 148 0.64 0.11 34.87 0.00. 0.00. 0.00 0.00 0.00 34.87 99.99 0.01
15 10-20

16 6 Olfh

17 0-10 232: 033 0.22: 0.13: 299 0.05: 0.01: 1.29: 0.15 1.51 4.50 66.50. 33.50
18 10-20 481 053 053 0.26; 6.12 0.15 0.02: 0.50 0.11 0.78 6.91 88.68: 11.32
19 7 Olfh

20 0-10 892 263 045 0.09 12.09 1.39 0.01 1.31 0.06 2.77 14.86 81.37. 18.63
21 10-20 2.30: 0.98 0.23: 0.07: 3.57 0.44: 0.01: 4.37: 0.00 4.82 8.40 4258 57.42
22 8 Olfh

23 0-10 17.68: 6.88 0.72: 0.11: 25.38 0.13: 0.02: 0.06: 0.01 0.22 25.60 99.16 0.84
24 10-20 8.57 515 0.28. 0.15 14.15 0.26: 0.02: 0.91 0.03 1.22 15.37 92.08 7.92
25 9 Olfh
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Kanaruret

Cyma Xuaponu- pa3meHe Crenen
basuu katjonn/ 6azal/ Kucenu katjonn/ THYKA KaTjoHa/ sacuheo-
Base cations Base Acidic cations KI/ICCJ_IOCT/_ _ Cation cmg;::m/
sum Hydrolytic acidity e(;c;r;ir;tgye saturation
JIPB/ BUT/: NyGuna/
SN | SP Depth Ca Mg K Na Bas : Mn: Fe : Al = H+ Aas CEC Bas % Aas %
cm cmol/kg % %

26 0-10 26.87. 1.65 051 0.06; 29.09: 0.27 0.00; 0.01: 0.00 0.29 29.39 99.00 1.00
27 10-20 2455 0.86. 0.19  0.07 25.68 0.01. 0.00 0.00: 0.00 0.01 25.69 99.95 0.05
28 : 10 Olfh

29 0-10 361 096 0.21 0.10 4.88 0.76; 0.00: 1.85 0.03 2.64 7.52 64.84: 35.16
30 10-20 2.04. 0.68 0.14 0.07. 2.94: 0.53 0.00: 2.40: 0.00 2.94 5.88 50.05  49.95
31 11 Olth

32 0-10 33.69 3.78 0.26. 0.35 38.09 0.02: 0.00: 0.00. 0.00 0.03 38.11 99.93 0.07
33 10-20 31.86 3.60 0.19: 0.41 36.05 0.00. 0.00: 0.01 0.00 0.02 36.07 99.95 0.05
34 12 Olth

35 0-10 9.17¢ 4.26. 0.67: 0.07: 1416 0.17: 0.01: 1.14: 0.00 1.32 15.48 91.48 8.52
36 10-20 522 3.33 041 0.06 9.02 0.12. 0.01: 3.43 0.00 3.56 12.58 7171 28.32
37 13 Olth

38 0-10 17.89: 4.29: 043 052 2313 0.35 0.03 1.46: 0.12 1.96 25.09 92.18 7.82
39 10-20 30.83 521 0.37 117 37.58 0.51 0.03: 0.42 0.04 1.00 38.58 97.40 2.60
40 ¢ 14 Olfh

41 0-10 1538 344 0.38 0.16. 19.36: 0.39: 0.05 0.72: 0.06 1.22 20.58 94.08 5.92
42 10-20

43 15 Olfh

44 0-10 35.46: 3.32: 0.55; 0.06: 39.40: 0.01: 0.00: 0.00: 0.00 0.01 39.41 99.98 0.02
45 10-20 29.72: 1.97 0.27 0.06; 32.02: 0.00. 0.00: 0.02: 0.00 0.03 32.04 99.91 0.10
46 - 16 Olfh

47 0-10 6.50: 3.04 0.35: 0.09: 9.99 0.17: 0.02: 0.21: 0.01 0.41 10.39 96.08 3.92
48 10-20 3.89° 2.08 0.19 0.27 6.42 0.16  0.02 1.49 0.02 1.69 8.11 79.16. 20.84
49 17 Olfh

50 0-10 154. 0.87: 0.18 0.06: 2.64: 0.28: 0.01: 2.08: 0.00 2.36 5.00 52.73. 47.29
51 10-20 095 1.08 0.10: 0.53 2.66 0.66: 0.01: 2.84 0.00 3.51 6.17 43.13  56.94
52 i 18 Olfh

53 0-10 2687 251 062 0.11: 30.11: 0.01 0.01: 0.01: 0.00 0.03 30.14 99.91 0.10
54 10-20 2448 246 031 0.12° 27.38. 0.000 0.01 0.01. 0.00 0.03 27.40 99.92 0.09
55 1 19 Olfh

56 0-10 14.68: 7.54 0.45 0.14: 2281 0.23: 0.02: 0.01: 0.01 0.27 23.08 98.84 1.16
57 10-20 1544: 857 0.33: 0.16: 2450 0.14: 0.01: 0.01: 0.01 0.17 24.67 99.31 0.69
58 20 Olfh

59 0-10 1157. 3.49: 0.66 0.13 15.84: 0.58: 0.01 0.36: 0.00 0.95 16.79 94.34 5.66
60 10-20 340 138 031 0.16 525 0.29 0.01 3.26: 0.00 3.57 8.81 59.58: 40.47
61 : 21 Olth

62 0-10 492 149 050 0.11 7.03. 0.35 0.02 1.07: 0.19 1.64 8.66 81.09: 18091
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Kanaruret

Cyma Xuaponu- pa3meHe Crenen
basuu katjonn/ 6azal/ Kucenu katjonn/ THYKA KaTjoHa/ sacuheo-
Base cations Base Acidic cations KI/ICCJ_IOCT/_ _ Cation cmg;::m/
sum Hydrolytic acidity e(;c;r;ir;tgye saturation
JIPB/ BUT/: NyGuna/
SN | SP Depth Ca Mg K Na Bas : Mn: Fe : Al = H+ Aas CEC Bas % Aas %
cm cmol/kg % %

63 10-20 269 1.69 020 0.11; 4.69: 0.20 0.02. 0.83: 0.15 1.21 5.89 79.52:  20.48
64 : 22 Olth

65 0-10

66 10-20

67 i 23 Olfh

68 0-10 2356: 216 0.48 0.05. 26.26: 0.05 0.00; 0.02: 0.00 0.07 26.33 99.72 0.28
69 10-20 16.28; 1.46; 0.25 0.08. 18.07. 0.13: 0.00. 0.08: 0.00 0.22 18.29 98.82 1.18
70 24 Olfh

71 0-10 9.85. 3.82 0.44 0.09: 14.20. 0.27. 0.02; 0.35 0.09 0.73 14.93 95.12 4.88
72 10-20 7.94; 3.73 0.21: 0.07: 11.96. 0.30: 0.02: 0.70: 0.04 1.06 13.02 91.84 8.16
73 1 25 Olfh

74 0-10

75 10-20

76 26 Olth

77 0-10 314 110 0.28 0.08 4.62 0.21 0.00 2.21: 0.00 2.42 7.04 6559 3441
78 10-20 134 050 0.14 0.16 214 0.13. 0.01 4.03 0.00 4.16 6.30 33.94  66.06
79 27 Olfh

80 0-10 1.63; 054 0.39 0.06; 262 0.20 0.01: 2.80: 0.00 3.00 5.62 46.57  53.43
81 10-20 082 031 024 0.066 143 0.122 0.01 3.25 0.00 3.38 4.81 29.65  70.35
82 : 28 Olfh

83 0-10 234 038 0.17 0.060 295 0.31 0.01: 2.04: 0.03 2.40 5.35 55.14  44.86
84 10-20 1.86: 0.32: 0.13; 0.06: 2.36: 0.08: 0.03: 3.55. 0.03 3.69 6.02 39.17. 61.33
85 29 Olfh

86 0-10 8.67 179 0.79 0.04 11.29 0.04. 0.00. 0.04: 0.00 0.08 11.37 99.28 0.72
87 10-20 7.39: 174 0.81: 0.04; 9.98 0.03: 0.00: 0.02: 0.00 0.05 10.03 99.45 0.55
88 30 Olfh

89 0-10 2.77: 0.78 0.49: 0.05 4.09 0.16: 0.01: 1.27: 0.00 1.44 5.53 7390 26.10
90 10-20 1.08; 0.35. 0.30 0.07. 1.80: 0.08 0.01: 3.11: 0.00 3.20 5.00 36.03  63.97
91 : 31 Olfh

92 0-10 7.67: 2.82 045 0.09: 11.04 0.09: 0.02: 0.39: 0.04 0.54 11.58 95.35 4.65
93 10-20 516: 1.98 0.30. 0.09; 7.53: 0.07 0.02: 1.34: 0.06 1.49 9.01 83.49  16.51
94 : 32 Olfh

95 0-10 10.72. 2.67. 0.39. 0.08; 13.86. 0.28 0.01 0.37; 0.07 0.74 14.60 94.95 5.05
96 10-20 24.69: 8.94 0.45 0.14; 34.22: 0.01 0.02: 0.07: 0.00 0.10 34.32 99.71 0.29
97 : 33 Olfh

98 0-10 944 385 0.6 0.16; 13.91: 0.09 0.04: 0.06: 0.00 0.20 14.11 98.59 141
99 10-20 6.47: 3.27 0.32: 0.09; 10.16. 0.14: 0.03: 0.81: 0.04 1.02 11.18 90.90 9.10
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Kanaruret

Cyma Xuaponu- pa3meHe Crenen
basuu katjonn/ 6azal/ Kucenu katjonn/ THYKA KaTjoHa/ sacuheo-
Base cations Base Acidic cations KI/ICCJ_IOCT/_ _ Cation cmg;::m/
sum Hydrolytic acidity e(;c;r;ir;tgye saturation
JIPB/ BUT/: NyGuna/
SN | SP Depth Ca Mg K Na Bas : Mn: Fe : Al = H+ Aas CEC Bas % Aas %
cm cmol/kg % %

100 34 Olth

101 0-10 30.02; 10.10: 0.60: 0.18: 40.90: 0.01: 0.00: 0.01: 0.00 0.02 40.92 99.95 0.05
102 10-20 440 299 0.14 0.09 7.61 0.06. 0.000 0.87. 0.00 0.93 8.54 89.10:  10.90
103 . 35 Olth

104 0-10 10.29: 1.09: 0.45 0.08 11.90: 0.03: 0.00 0.01: 0.00 0.03 11.94 99.72 0.28
105 10-20 733 0.71 0.19 0.06; 8.28: 0.09 0.00: 0.34: 0.00 0.43 8.71 95.05 4.95
106 . 36 Olth

107 0-10 19.15. 2.06: 0.52. 0.14 21.87: 0.05. 0.00 0.02: 0.00 0.07 21.94 99.70 0.30
108 10-20 15.84, 1.56: 0.27 0.09: 17.76; 0.10. 0.01. 0.05; 0.01 0.16 17.92 99.10 0.90
109 37 Olfh

110 0-10 13.05. 2.38 0.48 0.08 15.99: 0.13: 0.00. 0.01; 0.00 0.14 16.13 99.16 0.85
111 10-20 589 1.64 0.23. 0.08 7.84 0.18 0.00: 1.91 0.00 2.09 9.93 78.95 21.09
112+ 38 Olfh

113 0-10 8.44 481 0.18 0.07 13,50 0.11: 0.01: 2.23 0.00 2.35 15.85 85.18  14.83
114 10-20 14.62: 495 0.34 0.14: 20.04 0.17. 0.00: 0.47: 0.00 0.65 20.69 96.87 3.13
115 39 Olfh

116 0-10 2495 239 0.86. 0.090 28.29. 0.05 0.02. 0.04: 0.00 0.11 28.40 99.60 0.40
117 10-20 2325 171 0.38 0.13; 25.47: 0.02. 0.03: 0.06: 0.00 0.11 25.58 99.58 0.42
118 : 40 Olfh

119 0-10 6.83. 0.95 0.30. 0.13: 821 0.87 0.02. 0.97 0.27 2.14 10.35 79.32.  20.68
120 10-20 7.98° 0.92 0.34 0.10i 9.34: 0.52 0.02: 0.15! 0.08 0.77 10.11 92.34 7.66
121 41 Olfh

122 0-10 1046: 1.03: 0.58 0.09. 12.16: 0.61: 0.01 0.08: 0.08 0.78 12.94 94.00 6.00
123 10-20 13.73: 1.27 0.52 0.12: 15.64 0.96. 0.02: 0.04: 0.04 1.06 16.69 93.68 6.32
124+ 42 Olfh

125 0-10 18.29: 150 1.06: 0.63: 21.49 0.59: 0.02: 0.01: 0.01 0.64 22.12 97.12 2.88
126 10-20 12.75: 0.70. 0.36: 0.09: 13.90. 0.22: 0.02: 0.14: 0.06 0.44 14.34 96.94 3.06
127 43 Olfh

128 0-10

129 10-20

130 44 Olfh

131 0-10 829 0.75 048 0.09 9.61 0.47 0.02. 0.06: 0.06 0.60 10.21 94.08 5.92
132 10-20 7200 0.63 0.24; 0.23; 831 0.41 0.02. 0.15 0.08 0.65 8.96 92.71 7.29
133 45 Olfh

134 0-10 9.91: 13.00. 0.19: 0.11: 23.21 0.01: 0.00: 0.00: 0.00 0.01 23.22 99.94 0.06
135 10-20 6.64: 14.14 0.11 0.07; 20.96: 0.03 0.00: 0.00: 0.00 0.04 21.00 99.82 0.18
136 : 46 Olfh
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Kanaruret

Cyma Xuaponu- pa3meHe Crenen
basuu katjonn/ 6azal/ Kucenu katjonn/ THYKA KaTjoHa/ sacuheo-
Base cations Base Acidic cations KI/ICCJ_IOCT/_ _ Cation cmg;::m/
sum Hydrolytic acidity e(;c;r;ir;tgye saturation

JIPB/ BUT/: NyGuna/

SN | SP Depth Ca Mg K Na Bas : Mn: Fe : Al = H+ Aas CEC Bas % Aas %

cm cmol/kg % %

137 0-10 2680 0.96 0.20 0.09; 3.94. 0.19 0.01; 2.61: 0.00 2.81 6.75 58.34  41.67
138 10-20 1.000 0.44: 0.12. 0.06: 1.61: 0.06; 0.00: 2.76. 0.00 2.83 4.43 36.27. 63.82
139« 47 Olfh

140 0-10 1565. 0.90: 1.35 0.15. 18.04. 0.13 0.01. 0.00; 0.02 0.16 18.20 99.12 0.88
141 10-20 9.03: 0.84 0.74 0.17: 10.77. 0.12: 0.01: 0.47: 0.11 0.70 11.47 93.91 6.09
142 . 48 Olth

143 0-10 428 0.62 0.92. 0.19 6.00. 0.31: 0.03: 1.86. 0.18 2.38 8.38 7163 28.37
144 10-20 159. 0.31: 0.20; 0.15. 225 0.06: 0.01: 1.17 0.11 1.35 3.60 6259 3741
145 49 Olfh

146 0-10 840 5.04 0.32 0.09; 13.84: 0.13 0.00: 3.58: 0.00 3.72 17.55 78.85: 21.16
147 10-20 18.68: 5.54; 0.74 0.05. 25.01: 0.12: 0.00. 0.05: 0.00 0.18 25.19 99.28 0.73
148 . 50 Olth

149 0-10 507: 0.76: 0.23: 0.09: 6.14 0.11: 0.01: 0.87: 0.02 1.01 7.15 85.84: 14.16
150 10-20 391 0.89 0.09; 011 5.00. 0.12: 0.02: 1.36. 0.04 1.54 6.54 76.49: 23.51
151 51 Olfh

152 0-10 10.29: 1.24 0.49 0.42: 1244 0.22: 0.00: 0.12; 0.00 0.35 12.79 97.30 2.72
153 10-20 6.77: 252 0.16: 0.10: 9.56. 0.11: 0.00: 0.05: 0.00 0.16 9.72 98.38 1.64
154 52 Olfh

155 0-10 554 135 039 065 793 0.600 0.03 251 0.16 3.30 11.23 7059 2941
156 10-20 3.08 0.90 0.22; 0.14 434 0.39: 0.03: 3.24 0.10 3.76 8.10 5359 46.41
157 53 Olfh

158 0-10 894 219 0.65 0.13 1191 0.11 0.00. 0.65 0.00 0.77 12.68 93.97 6.03
159 10-20 13.84 291 047 0.13 17.35 0.07 0.00 0.19 0.00 0.26 17.61 98.51 1.49
160 . 54 Olfh

161 0-10 32.78. 10.00: 0.51: 0.13: 43.41: 0.03: 0.00: 0.00. 0.01 0.04 43.45 99.91 0.09
162 10-20 23.73: 10.80: 0.34 0.28! 35.15: 0.10. 0.00. 0.02; 0.01 0.13 35.28 99.62 0.38
163 . 55 Olfh

164 0-10 463 091 046 0.10 6.11 0.25 0.100 4.20. 091 5.45 11.56 52.83. 47.17
165 10-20 9.15; 1.16. 0.51: 0.38; 11.19 0.19: 0.00: 0.36: 0.00 0.55 11.74 95.33 4.69
166 : 56 Olfh

167 0-10 6.51: 151 0.59: 0.11: 8.72 0.19: 0.04: 1.80: 0.24 2.27 10.99 79.32. 20.68
168 10-20 8.03. 177 0.49 0.14 1043 0.05 0.01 1.88 0.23 2.17 12.60 82.81. 17.19
169 57 Olfh

170 0-10 12.20: 0.92 0.27: 0.09: 1347 0.26: 0.02: 0.35: 0.12 0.75 14.22 94.74 5.26
171 10-20 12.17: 0.82 0.25 0.20: 1344 0.20: 0.02: 0.13; 0.07 0.42 13.85 97.00 3.00
172 58 Olth

173 0-10 254; 040 0.73: 0.69: 4.36: 0.07: 0.06: 1.76; 0.22 211 6.47 6741 3259
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Kanaruret

Cyma Xuaponu- pa3meHe Crenen
basuu katjonn/ 6azal/ Kucenu katjonn/ THYKA KaTjoHa/ sacuheo-
Base cations Base Acidic cations KI/ICCJ_IOCT/_ _ Cation cmg;::m/
sum Hydrolytic acidity e(;c;r;ir;tgye saturation

JIPB/ BUT/: NyGuna/

SN | SP Depth Ca Mg K Na Bas : Mn: Fe : Al = H+ Aas CEC Bas % Aas %

cm cmol/kg % %

174 10-20 1.56; 0.27: 0.24 0.15. 221 0.02 0.04 145 0.13 1.63 3.84 5753  42.47
175 59 Olfh

176 0-10 9.75: 14.09: 0.28: 0.11: 24.22° 0.13: 0.01: 0.01: 0.00 0.14 24.36 99.42 0.59
177 10-20 401 1441 0.19; 0.24 18.85 0.11: 0.01: 0.00. 0.00 0.12 18.97 99.37 0.63
178 60 Olfh

179 0-10 217. 119 024 0.12; 3.71 0.27 0.02. 1.82: 0.20 2.31 6.03 61.64. 38.36
180 10-20 197, 123 0.25 0.10; 3.55; 0.30 0.03. 2.05. 0.25 2.63 6.17 5741  42.59
181 61 Olfh

182 0-10 449 079 0.89. 0.13 6.30. 0.38 0.02: 0.56: 0.14 111 7.40 85.04 14.96
183 10-20 190. 041 0.23; 0.120 267 0.12; 0.01. 0.75 0.12 1.00 3.67 7264  27.36
184 - 62 Olfh

185 0-10 10.73. 3.33: 041 0.11 1458 0.36 0.02: 0.74 0.05 1.17 15.75 92.59 7.41
186 10-20 7.96: 256 0.28 0.15. 10.94; 0.35 0.02: 1.82: 0.06 2.25 13.19 82.95 17.05
187 . 63 Olth

188 0-10 9.22: 139 0.45 0.10: 11.15 0.68: 0.01: 1.84: 0.14 2.66 13.82 80.73: 19.27
189 10-20 944 136 0.33. 0.09: 11.23: 0.61 0.00: 1.03 0.02 1.66 12.89 87.11  12.89
190 64 Olfh

191 0-10 741 197 0.60 0.10: 10.08: 0.43 0.02: 0.50: 0.03 0.98 11.06 91.12 8.88
192 10-20 349 112 046 0.08 5.15 0.27 0.020 1.23. 0.03 1.55 6.70 76.81  23.19
193 : 65 Olfh

194 0-10 6.53: 233 0.200 0.11; 9.17: 0.06 0.00: 0.02: 0.00 0.08 9.25 99.14 0.86
195 10-20 558 0.65 0.30 0.23° 6.76. 0.19° 0.01 1.40 0.00 1.60 8.36 80.83: 19.19
196 66 Olfh

197 0-10 341 257 031 010 6.39 0.35 0.03 1.97 0.13 2.48 8.88 72.03. 27.97
198 10-20 1.96: 2.04: 0.25: 0.08: 4.33: 0.36: 0.03: 2.58 0.11 3.07 7.40 58.51: 41.49
199 67 Olfh

200 0-10 9.64: 550 0.37: 0.12: 15.62 0.26: 0.02: 0.54: 0.04 0.85 16.47 94.85 5.15
201 10-20 856 512 0.19 0.11 1397 0.19 0.020 1.29 0.14 1.65 15.62 89.46: 10.54
202 : 68 Olfh

203 0-10 1151 10.76. 0.35 0.16: 22.78 0.17: 0.02: 0.16: 0.02 0.36 23.15 98.43 1.57
204 10-20 11.82: 11.65 0.26: 0.20: 23.94 0.11. 0.02: 0.40: 0.04 0.57 24.52 97.66 2.34
205 @ 69 Olfh

206 0-10 853 248 0.68 045 1214 0.22 0.03 2.02: 0.10 2.37 14.51 83.69. 16.31
207 10-20 511: 144 0.35 0.13; 7.03. 0.10: 0.03: 3.91: 0.13 4.17 11.20 62.77  37.23
208 . 70 Olfh

209 0-10 437 225 046 016 7.24 0.15 0.02: 3.69 0.13 4.00 11.24 6441  35.59
210 10-20 4100 247 0.19 021 696 0.15 0.02 3.88 0.17 4.21 11.17 62.31  37.69
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Kanaruret

Cyma Xuaponu- pa3meHe Crenen
basuu katjonn/ 6azal/ Kucenu katjonn/ THYKA KaTjoHa/ sacuheo-
Base cations Base Acidic cations KI/ICCJ_IOCT/_ _ Cation cmg;::m/
sum Hydrolytic acidity e(;c;r;ir;tgye saturation
JIPB/ BUT/: NyGuna/
SN | SP Depth Ca Mg K Na Bas : Mn: Fe : Al = H+ Aas CEC Bas % Aas %
cm cmol/kg % %

211: 71 Olfh

212 0-10 14.00: 4.29 0.68 0.12: 19.09 0.23: 0.00: 0.07: 0.00 0.30 19.39 98.45 1.56
213 10-20 6.51: 3.20: 0.20: 0.08: 9.99: 0.08: 0.00: 5.17: 0.11 5.36 15.35 65.09° 34.91
214 72 Olth

215 0-10 834 217 0.260 0.15 1092 0.17. 0.02. 1.46: 0.05 1.69 12.61 86.57. 13.43
216 10-20 6.55: 179 0.16 0.15, 8.65: 0.11 0.02. 1.75. 0.06 1.94 10.58 81.70. 18.30
217 73 Olth

218 0-10 3476  0.73 0.58 0.39° 36.45 0.30: 0.03: 0.07 0.03 0.44 36.89 98.80 1.20
219 10-20 4712, 046 0.28. 0.12. 47.98 0.01. 0.01: 0.02. 0.00 0.04 48.01 99.93 0.07
220 74 Olfh

221 0-10 434 048 0.25 0.12 519 0.49 0.02; 1.03 0.12 1.66 6.85 75.77. 24.23
222 10-20 260 042 0.16 0.10; 3.28: 0.29 0.02. 1.16: 0.13 1.61 4.89 67.07. 32.93
223 75 Olfh

224 0-10 159. 0.66: 0.63 0.15. 3.02. 0.37 0.01 216 0.17 2.72 5.74 52.61  47.39
225 10-20 3.08 113 0.38 0.17 478 0.16 0.02 1.37 0.12 1.68 6.45 74.01  25.99
226 . 76 Olfh

227 0-10 198 047 035 0.06: 2.86: 0.41: 0.01. 3.86. 0.11 4.39 7.24 39.45.  60.55
228 10-20 358 043 0.17. 011 429 0.06; 0.01: 3.23 0.00 3.29 7.58 56.55 43.45
229 77 Olfh

230 0-10 16.37. 2.86; 0.67. 0.08 19.98: 0.02: 0.02. 0.09: 0.00 0.13 20.11 99.34 0.66
231 10-20 1538 2.31: 0.45 0.16. 18.29: 0.02: 0.02. 0.03: 0.00 0.06 18.36 99.65 0.35
232 78 Olfh

233 0-10 433 12,72 015 0.10: 17.30 0.07 0.02: 0.07. 0.00 0.16 17.47 99.06 0.94
234 10-20 3.04 1387 0.12° 0.24 17.27. 0.13  0.02. 0.08: 0.00 0.23 17.50 98.70 1.30
235 79 Olfh

236 0-10 1.93; 049 019 0.39: 299 0.29 0.01 4.05 0.00 4.35 7.34 40.77.  59.23
237 10-20 15.05: 1.65 0.29: 0.17: 17.16. 0.29: 0.00: 0.14: 0.00 0.43 17.58 97.57 2.43
238 80 Olfh

239 0-10 9.37¢ 4.00. 0.50: 0.12: 13.99  0.28: 0.02: 0.10: 0.04 0.45 14.44 96.87 3.13
240 10-20 466 244 0.29 0.16. 7.56 0.23 0.03 2.93: 0.22 3.41 10.97 68.900 31.10
241 81 Olfh

242 0-10 9.15. 196 0.39: 0.11: 11.62 0.06: 0.00: 0.19: 0.00 0.26 11.88 97.84 2.18
243 10-20 553: 1.63: 0.17: 0.08; 7.42  0.02: 0.01: 3.17; 0.02 3.22 10.63 69.74.  30.26
244 - 82 Olfh

245 0-10 8.27. 275 041 0.06. 11.49 0.07. 0.00. 0.04: 0.00 0.11 11.60 99.05 0.95
246 10-20 6.59: 2.65 0.35 0.06; 9.66: 0.11 0.00: 0.02: 0.00 0.14 9.79 98.60 1.40
247 ¢ 83 Olfh
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Kanaruret

Cyma Xuaponu- pa3meHe Crenen
basuu katjonn/ 6azal/ Kucenu katjonn/ THYKA KaTjoHa/ sacuheo-
Base cations Base Acidic cations KI/ICCJ_IOCT/_ _ Cation cmg;::m/
sum Hydrolytic acidity e(;c;r;ir;tgye saturation
JIPB/ BUT/: NyGuna/
SN | SP Depth Ca Mg K Na Bas : Mn: Fe : Al = H+ Aas CEC Bas % Aas %
cm cmol/kg % %

248 0-10 16.52. 4.47 047 0.12 2158 0.13: 0.02. 0.12: 0.00 0.27 21.85 98.75 1.25
249 10-20 781 294 0.35 0.05i 11.16. 0.15: 0.02: 1.87: 0.10 2.14 13.30 83.91: 16.09
250 : 84 Olfh

251 0-10

252 10-20

253 85 Olth

254 0-10 6.93 210 0.32 0.08; 9.44: 0.23 0.01: 0.54. 0.00 0.78 10.21 92.41 7.59
255 10-20 471 189 0.12 0.07 6.78 0.100 0.000 2.21: 0.00 2.31 9.10 7458  25.42
256 : 86 Olth

257 0-10 13.67. 248 0.40 0.08 16.63: 0.10: 0.00 0.03: 0.00 0.13 16.76 99.24 0.76
258 10-20 9.00 2.32. 0.15 0.05; 11.52: 0.07 0.00: 0.00: 0.00 0.08 11.60 99.30 0.70
259 87 Olth

260 0-10 2.72: 050 0.22: 0.04; 3.49 0.51: 0.02: 3.79: 0.43 4.75 8.23 42.37. 57.63
261 10-20 1.02; 0.26: 0.07 0.04; 1.39; 0.09 0.01. 3.29: 0.00 3.38 4.78 29.17.  70.83
262 | 88 Olfh

263 0-10 8.57 351 0.50: 0.05 12.63 0.27. 0.02: 0.14 0.00 0.44 13.07 96.64 3.36
264 10-20 547 284 0.21 0.13 8.65 0.16. 0.02. 0.39: 0.01 0.58 9.23 93.67 6.33
265 89 Olfh

266 0-10 426 112 035 0.08 5.81 0.37 0.000 0.89: 0.00 1.27 7.09 82.060 17.94
267 10-20 2.99: 0.88 0.28 0.04; 4.19: 0.20 0.01: 0.92: 0.00 1.12 5.32 78.85. 21.15
268 90 Olfh

269 0-10 314 050 0.26. 0.088 3.98 0.07 0.01 3.02. 0.00 3.11 7.08 56.14: 43.86
270 10-20 3.20 047 0.26; 0.07 4.00 0.07. 0.00: 3.05 0.00 3.12 7.13 56.16 43.84
271 91 Olfh

272 0-10 848 275 053 0.32 12.08 0.14 0.02. 0.09: 0.01 0.26 12.34 97.92 2.08
273 10-20 3.03 0.85 0.20 0.14 4.22 0.09. 0.02: 2.39 0.09 2.60 6.82 61.92: 38.08
274 - 92 Olfh

275 0-10 725. 179 036 0.07. 9.46: 0.20 0.01: 5.62: 0.00 5.84 15.30 61.86: 38.14
276 10-20 422 166 0.19 0.07 6.14 0.08 0.000 6.14: 0.00 6.22 12.36 49.68: 50.32
277 93 Olfh

278 0-10 2771 138 0.36 0.06: 29.51: 0.00 0.00: 0.04: 0.00 0.04 29.55 99.86 0.14
279 10-20 2211 0.80: 0.16: 0.05  23.13. 0.000 0.00. 0.01: 0.00 0.01 23.14 99.94 0.06
280 94 Olfh

281 0-10 29.34: 237 057 0.05. 32.32: 0.02 0.00: 0.00: 0.00 0.02 32.34 99.94 0.06
282 10-20 23.77. 1.68 0.42 0.06. 25.93. 0.01. 0.00. 0.00: 0.00 0.01 25.94 99.96 0.04
283 95 Olth

284 0-10 11.33: 237 0.45 0.07: 1422 0.06: 0.02: 0.12: 0.00 0.20 14.43 98.61 1.39
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Kanaruret

Cyma Xuaponu- pa3meHe Crenen
basuu katjonn/ 6azal/ Kucenu katjonn/ THYKA KaTjoHa/ sacuheo-
Base cations Base Acidic cations KI/ICCJ_IOCT/_ _ Cation cmg;::m/
sum Hydrolytic acidity e(;c;r;ir;tgye saturation
JIPB/ BUT/: NyGuna/
SN | SP Depth Ca Mg K Na Bas : Mn: Fe : Al = H+ Aas CEC Bas % Aas %
cm cmol/kg % %

285 10-20 772 175 0.32 0.39: 10.17. 0.14 0.02; 1.08 0.07 1.31 11.48 88.60 11.40
286 : 96 Olth

287 0-10 2.39: 1.37 0.26: 0.10: 4.13 0.06: 0.02: 1.02: 0.03 1.13 5.26 7856 2144
288 10-20 1.46; 0.92: 0.18 0.06; 2.61. 0.04 0.02. 0.94; 0.05 1.06 3.67 71.12. 28.88
289 97 Olfh

290 0-10 567 195 0.32. 0.04 7.98 0.19: 0.02: 0.10. 0.00 0.30 8.29 96.34 3.66
291 10-20 177, 136 0.23 0.06; 3.42 0.12 0.07 2.25 0.14 2.58 6.00 57.03  42.97
292 ¢ 98 Olfh

293 0-10 478 194 0.38 0.07 7.17 0.08 0.02: 0.35 0.04 0.48 7.65 93.66 6.34
294 10-20 3.62 156 0.11: 0.05 5.33 0.03; 0.02: 0.73 0.05 0.81 6.15 86.75  13.25
295 99 Olfh

296 0-10 508 151 0.28 0.06 6.92 0.26: 0.02: 0.32. 0.04 0.64 7.57 91.48 8.52
297 10-20 271 1.08 0.19: 0.06: 4.04 0.22: 0.02: 1.48: 0.08 1.80 5.84 69.22: 30.78
298 100 : Olfh

299 0-10 8.37. 218 048 0.06 11.09 0.20: 0.01: 0.46. 0.00 0.67 11.76 94.29 5.71
300 10-20 286 119 0.26. 0.07. 4.38: 0.09 0.01: 4.68: 0.00 4.77 9.15 4785 52.15
301 : 401 Olfh

302 0-10 10.02: 1.47 0.27. 0.13: 11.89 0.17: 0.03: 0.49: 0.04 0.72 12.62 94.26 5.74
303 10-20 1145: 1.60 0.20. 0.29: 1354 0.12: 0.02: 0.26; 0.03 0.43 13.97 96.92 3.08
304 : 402 Olfh

305 0-10 18.89: 128 0.21 0.07. 20.45: 0.01: 0.01 0.09: 0.00 0.11 20.56 99.45 0.55
306 10-20 16.33: 1.13 0.24 0.10: 17.80. 0.01: 0.01: 0.04: 0.00 0.06 17.86 99.67 0.33
307 403 ¢ Olfh

308 0-10 1.31: 0.53: 0.22: 0.27. 2.34: 0.02: 0.03: 1.44 0.09 1.58 3.92 59.69: 40.31
309 10-20 0.70: 043 0.12. 0.06. 131 0.01 0.01 1.09: 0.08 1.19 2.51 52.38: 47.62
310 404 : Olfh

311 0-10 7.64: 0.97 0.37: 0.08: 9.06: 0.24: 0.01: 0.76: 0.00 1.01 10.07 89.99: 10.01
312 10-20 3.23 047 0.17. 0.09° 3.95 0.09: 0.01: 1.54 0.00 1.63 5.59 70.75:  29.25
313 405 : Olfh

314 0-10 584: 1.60 0.51: 0.14; 8.09 0.07: 0.01: 0.07: 0.02 0.17 8.26 97.88 2.12
315 10-20 345 112 045 0.13 515 0.05. 0.02: 0.54 0.04 0.66 5.82 88.61 11.39
316 : 406 Olfh

317 0-10 2.09: 056 032 0.57 354 0.68 0.02: 4.30: 0.15 5.15 8.68 40.74.  59.26
318 10-20 1743; 199 0.31 0.14: 19.87 0.11. 0.00: 0.26: 0.00 0.37 20.24 98.15 1.85
319 ' 407 Olfh

320 0-10 8.48 147 054 097 1146 0.23: 0.04: 2.31 0.00 2.58 14.05 8161 18.39
321 10-20 532: 0.93 0.34 0.39: 6.98 0.09: 0.04; 3.85: 0.00 3.97 10.96 63.73.  36.27
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Kanaruret

Cyma Xuaponu- pa3meHe Crenen
basuu katjonn/ 6azal/ Kucenu katjonn/ THYKA KaTjoHa/ sacuheo-
Base cations Base Acidic cations KI/ICCJ_IOCT/_ _ Cation cmg;::m/
sum Hydrolytic acidity e(;c;r;ir;tgye saturation
JIPB/ BUT/: NyGuna/
SN | SP Depth Ca Mg K Na Bas : Mn: Fe : Al = H+ Aas CEC Bas % Aas %
cm cmol/kg % %

322 408 ¢ Olfh

323 0-10 263; 096 0.18: 0.22: 3.99 0.17: 0.02: 1.64: 0.11 1.94 5.92 67.32. 32.68
324 10-20 1.40: 0.57: 0.16; 0.06: 2.19: 0.06: 0.01: 1.35 0.11 1.53 3.72 58.84: 41.16
325409 : Olfh

326 0-10 321 102 034 0.07 464 0.13 0.01 1.04: 0.09 1.27 5.91 7846 2154
327 10-20 1.79; 0.64: 0.17 0.05. 2.65 0.05 0.01. 1.29: 0.13 1.48 4.13 64.09: 35.91
328 410 . Olfh

329 0-10 1495 155: 0.16 0.15 16.82: 0.05: 0.00 0.32: 0.00 0.36 17.18 97.89 2.11
330 10-20 8.44 0.88 0.11: 0.11. 9.55 0.27. 0.00: 1.66 0.00 1.93 11.48 83.19 16.81
331 411 Olfh

332 0-10

333 10-20

334412 ¢ Olfh

335 0-10 375 0.74 0.28 0.13 491 0.28 0.09: 5.73 0.00 6.09 11.00 4460  55.40
336 10-20 231: 052 0.26: 0.13; 3.22 0.20: 0.02: 4.97: 0.00 5.19 8.41 38.32. 61.68
337 : 413 Olfh

338 0-10 3520 210 0.74. 0.10: 38.13 0.01: 0.00: 0.00 0.00 0.01 38.14 99.98 0.02
339 10-20 33.53: 1.38: 0.35! 0.10: 35.35: 0.01: 0.00: 0.00: 0.00 0.01 35.37 99.99 0.00
340 : 414 Olfh

341 0-10 842 137 032 0.18 10.28 0.30. 0.00 1.81: 0.00 211 12.40 8297, 17.03
342 10-20 472: 092 0.200 0.16. 6.01. 0.18 0.000 1.58: 0.00 1.77 7.78 7725  22.75
343 415 Olfh

344 0-10 577 7.79. 0.11 0.31 1398 0.36. 0.00. 0.54: 0.00 0.90 14.88 93.92 6.08
345 10-20 490 9.11 0.09; 0.16: 14.25 0.31: 0.00: 0.39 0.00 0.70 14.95 95.32 4.68
346 : 416 :  Olfh

347 0-10 5.63: 276 0.21: 0.08: 8.68 0.17: 0.01: 0.44: 0.04 0.66 9.35 92.90 7.10
349 10-20 295 2,01 0.14: 0.05. 5.15 0.11: 0.01: 1.58: 0.14 1.84 6.99 73.67. 26.33
349 | 417 Olfh

350 0-10 2575 186 0.25 0.14, 28.01: 0.18 0.09: 1.63: 0.00 1.90 29.91 93.64 6.36
351 10-20 17.64: 1.76 0.50: 0.10: 20.00. 0.22: 0.01: 0.89: 0.00 1.12 21.12 94.72 5.28
352 | 418 Olfh

353 0-10 16.19: 1.19: 0.20 0.38 17.96: 0.31: 0.03 3.61: 0.00 3.95 21,91 81.98 18.02
354 10-20 13.88: 1.28 0.16: 0.20: 1551 0.12: 0.00: 2.04;: 0.00 2.17 17.68 87.73. 12.27
355 : 419 Olfh

356 0-10 268 1.09 024 0.088 4.08 0.12 0.14; 2.03 0.91 3.20 7.28 56.07. 43.93
357 10-20 1.05. 0.55: 0.14; 0.09: 1.83: 0.11: 0.04: 2.41 0.23 2.78 4.61 39.67. 60.33
358 420 ¢ Olfh
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Kamanuret Creren
Cyma Xuaponu- pasmene Hehi )
basuu katjonn/ Oaza/ Kucenu xatjonn/ TUYKA KaTjoHa/ 3THC 6aea1\ja /
Base cations Base Acidic cations kucenoct/ cation © Bas3e
sum Hydrolytic acidity: exchange :
capacity saturation
JIPB/ BUT/: NyGuna/
SN | SP Depth Ca Mg K Na Bas : Mn: Fe : Al = H+ Aas CEC Bas % Aas %
cm cmol/kg % %
359 0-10 2.24: 053 0.18 0.13 3.09 0.09: 0.07: 3.83: 0.00 3.99 7.08 4359 56.41
360 10-20 231 056 0.18 0.190 3.24: 0.09 0.07: 3.98 0.00 4.14 7.38 43.92 56.08
361 : 428 Olfh
362 0-10 10.37. 2.00: 0.23: 0.10: 12.70: 0.20: 0.00: 0.60: 0.00 0.80 13.50 94.07 5.93
363 10-20 8.23: 255 0.14 0.12 11.05 0.15: 0.00. 0.89: 0.00 1.05 12.09 91.34 8.66
364
365 : 429 Olfh
366 0-10 2733 462 0.67 0.12: 32.74 0.00: 0.00. 0.00: 0.00 0.00 32.74 99.99 0.01
367 10-20 30.66: 5.41: 0.83: 0.13: 37.03. 0.00. 0.00 0.00: 0.00 0.00 37.03 99.99 0.01
368
369 : 430 Olfh
370 0-10 728 166 051 0.09 9.54 0.08 0.00: 1.18: 0.00 1.26 10.80 88.31: 11.69
380 10-20 7.09: 266 0.19 0.10. 10.05 0.06: 0.000 1.63: 0.00 1.69 11.73 85.62 14.38
390
TexkcTtypHu (MexaHMYKH cacTaB cuTHe 3emsbe) Texture (mechanical composition) of fine soil

cacTaB CUTHEC 3€¢MJbE

TekcTypHHM cacTaB 3eMJBHINTA j¢ BEOMa Ba)KHO
CBOJCTBO, OJ KOjeT Yy BEIMKOj MEpH 3aBHCE
BOJIOTIPOMYCTJBHBOCT 3€MJBHINTA U HHETOBA a€PHCAHOCT.
To 3HauM Ja O MPOLEHTyaaHOr yuemrha MOjeIUuHUX
TEKCTypHUX (paklyje 3aBUCE OKCHAATHBHU YCIOBH
HEeJOXEMH]jCKE CPEIHMHE, a TAME X OMOXEMH]jCKHU MPOIIECH
pasnarama oOpraHcke MatepHje, npeBohema OMIBHHX
acUMHJIaTUBAa M3 OPraHCKUX Yy TPHCTyIa4yHe OOJIHMKe,
cuHTe3a xymyca u ap. llopexg Tora, on TeKCTypHOT
cactaBa 3eMJBHINTA, OJHOCHO O yduemha TiHHE Y
TEKCTYPHOM CacTaBy 3aBHCH KallallUTET pa3MeHe
KaTjoHa, a THME M COpPHTUBHa M Ny(epHa CBOjCTBa
3eMJbHUINTa. TEKCTYPHHU cacTaB 3eMJBHINTA Takohe yTude
W Ha KarnanuTeTe 3aJp)KaBama JIAKO U Texe
NpUCTyNayHe BOAE 3a OWJbKe, KOJIMYMHY OHJbKama
HEMpHUCTyNayHe BOJE, Ka0 W KalIMUTET 3eMJbHILITA 32
Ba3ayX.

Kao n xon xeMHjCcKuUX CBOjCTaBa MCIUTHBAHUX
3eMJBHILTA, TAKO U KOJ HETOBOT MEXAaHMUYKOT CacTaBa
KOHCTATOBaHE Cy BeOMa BelMKe pasjiuke u3Melhy

3eMJBMIITA HA  Pa3IMYUTUM  OMOWHIMKAIIM]CKHM
taykama. Kako aHanm3upaHa 3eMJBUINTA HA KOjUMa CY
MOCTaBJbeHE OWOMHAWKANWjcke Tauke Hwuboa 1

Texture is a very important soil property that
strongly affects soil permeability and its aeration. In
other words, the percentage of certain textural fractions
affects oxidative conditions of pedochemical
weathering, and consequently biochemical processes of
organic matter decomposition, conversion of plant
assimilation parts from organic into plant available
forms, humus formation, etc. Furthermore, soil texture,
i.e. the share of clay in the soil texture determines the
cation exchange capacity, and consequently the
absorptive and buffering capacity of soil. Soil texture
also affects the available water capacity of both hardly
and readily available water, the quantity of plant
unavailable water, and soil air capacity.

As with the chemical properties of the analyzed
soils, mechanical composition also shows significant
differences between the soils of different sample plots.
Almost all soil types that occur in Serbia are found on
the sample plots. Therefore, the texture of the analyzed
covers almost all textural classes, from light sandy loam
to heavy clay soils.
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MPUITa1ajy CKOPO CBUM THIIOBMMA 3€MJBUINTA KOJH CE
jaBmpajy vy CpOuju moj IIyMCKHM €KOCHTEMHHMA. 300T
TOTa Cy Y HCIUTHBaHUM 3€MJbUIITUMA KOHCTATOBaHE
CKOpPO CB€ TEKCTypHE Kiace 3eMJBbHINTA, OJ JAaKHX
MIECKOBUTHUX MJIOBaya JI0 T&KUX TIIHHA.

Ta6ena 8. TekcTypHH cacTaB CHUTHE 3eMJbE M XUTPOCKOITHA BJIara

Table 8. Texture of fine soil and hygroscopic moisture

XHUTrpoCKOIHA Mame of
BUT/ JIPB/ Hggggfj Hyg?(?;(%pic 2-0.063 mm 08(?263r;m 0.OBOeZIor\T/]vm/
SP SN moisture 0.002mm
cm % % % %
1 1 Olfh
2 0-10 3.0 24.2 473 28.4
3 10-20 4.9 24.1 46.2 29.7
2 4 Olth
5 0-10 6.6 31.9 47.0 21.1
6 10-20 7.4 26.1 44.7 29.2
3 7 Olth 12.2
8 0-10 8.8 34.4 37.9 27.7
9 10-20 5.7 33.6 39.6 26.8
4 10 Olth 12.4
11 0-10 2.6 375 47.0 15.5
12 10-20 2.0 33.9 49.3 16.7
5 13 Olth
14 0-10 2.0 37.3 465 16.1
15 10-20
6 16 Olth 12.1
17 0-10 3.3 27.0 57.7 15.3
18 10-20 3.1 22.9 58.8 18.3
7 19 Olth 12.1
20 0-10 4.2 35.7 46.4 18.0
21 10-20 3.0 31.4 48.1 20.5
8 22 Olth 13.3
23 0-10 5.4 33.8 55.3 10.9
24 10-20 3.8 30.1 51.9 18.0
9 25 Olth 11.9
26 0-10 10.2 20.1 55.9 24.0
27 10-20 16.2 16.7 54.5 28.8
10 28 Olth 115
29 0-10 2.5 273 57.3 15.4
30 10-20 3.8 26.6 56.5 16.9
11 31 Olfh
32 0-10 2.6 24.2 52.6 23.2
33 10-20 2.0 25.7 51.9 22.5




XHUrpocKoIHa Mame o
BUT/ JIPB/ Hgggﬁla/ Hygfc?srgcl)pic 2-0.063 mm 08(;)26 ?r;m 0.(IJBOeZIor:/]vm/
SP SN moisture 0.002mm
cm % % % %
12 34 Olth 6.8
35 0-10 4.7 24.7 46.8 28.4
36 10-20 4.6 22.8 45.9 31.2
13 37 Olfh 11.4
38 0-10 10.8 56.2 335 10.3
39 10-20 12.4 51.8 34.9 13.2
14 40 Olfh 12.4
41 0-10 5.1 38.2 474 14.4
42 10-20 3.6 32.2 48.8 19.0
15 43 Olth 12.0
44 0-10 74 35.2 483 16.5
45 10-20 5.9 29.1 471 23.8
16 46 Olfh
47 0-10 2.2 472 378 14.9
48 10-20 1.9 435 437 12.7
17 49 Olfh 10.7
50 0-10 2.3 27.9 58.9 13.2
51 10-20 1.8 25.6 60.2 14.2
18 52 Olfh 10.9
53 0-10 7.2 21.9 34.3 439
54 10-20 7.0 18.4 318 49.8
19 55 Olfh 10.1
56 0-10 7.2 52.0 9.0 39.0
57 10-20 6.9 27.7 26.2 46.1
20 58 Olfh 14.0
59 0-10 46 404 44.8 148
60 10-20 3.3 37.2 458 17.1
21 61 Olfh 10.8
62 0-10 3.6 35.8 434 20.7
63 10-20 2.5 36.3 456 18.0
22 64 Olfh
65 0-10 3.6 0.0 100.0 0.0
66 10-20 2.5 0.0 100.0 0.0
23 67 Olfh 14.4
68 0-10 6.6 243 44.7 311
69 10-20 6.3 20.0 421 37.9
24 70 Olfh 5.6 0.0 100.0 0.0
71 0-10 3.6 295 458 24.7
72 10-20 3.5 30.9 43.4 25.7
25 73 Olfh
74 0-10
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XHUrpocKoIHa Mame o
BUT/ JIPB/ Hgggﬁla/ Hygfc?srgcl)pic 2-0.063 mm 08(;)26 ?r;m 0.(IJBOeZIor:/]vm/
SP SN moisture 0.002mm
cm % % % %
75 10-20
26 76 Olfh
77 0-10 6.9 46.4 39.8 13.7
78 10-20 2.0 61.4 28.9 9.7
27 79 Olfh 9.9
80 0-10 2.4 39.6 43.0 17.4
81 10-20 1.9 385 45.9 15.6
28 82 Olfh 12.2
83 0-10 2.1 67.5 21.0 11.4
84 10-20 1.8 61.5 24.7 13.9
29 85 Olfh
86 0-10 2.2 67.0 25.9 7.1
87 10-20 2.3 61.4 28.9 9.7
30 88 Olfh 8.7
89 0-10 2.2 64.9 23.6 11.5
90 10-20 2.1 58.4 26.4 15.1
31 91 Olth 9.9
92 0-10 2.6 56.7 35.1 8.2
93 10-20 2.1 56.2 326 11.1
32 %4 Olth 6.1
95 0-10 4.6 43.0 53.1 4.0
96 10-20 2.2 348 51.4 138
33 97 Olfh 8.1
98 0-10 5.7 59.8 365 3.7
99 10-20 2.4 58.0 28.6 13.4
34 100 Olfh 131
101 0-10 8.7 24.9 48.2 26.8
102 10-20 8.4 25.4 44.9 29.7
35 103 Olth 8.2
104 0-10 2.6 58.5 25.7 15.8
105 10-20 1.8 58.3 243 17.4
36 106 Olfh 12.7
107 0-10 46 41.2 27.9 30.9
108 10-20 3.7 335 35.9 30.6
37 109 Olfh 12.0
110 0-10 4.1 52.8 341 13.1
111 10-20 3.3 51.2 29.7 19.0
38 112 Olfh 13.1
113 0-10 8.5 18.9 40.0 411
114 10-20 6.2 17.6 39.9 42.4
39 115 Olfh 10.1
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XHUrpocKoIHa Mame o
BUT/ JIPB/ Hgggﬁla/ Hygfc?sr:c/)pic 2-0.063 mm 08(;)26 ?r;m 0.(IJBOeZIor:/]vm/
SP SN moisture 0.002mm
cm % % % %
116 0-10 6.6 25.1 60.0 15.0
117 10-20 5.7 218 40.8 374
40 118 Olth 12.3
119 0-10 3.6 42.6 417 15.7
120 10-20 2.8 37.9 44.9 17.3
4 121 Olth 9.4
122 0-10 3.0 58.5 24.9 16.6
123 10-20 4.0 59.7 21.2 19.2
42 124 Olfh 9.9
125 0-10 4.9 26.4 416 32.0
126 10-20 4.9 21.0 37.0 421
43 127 Olfh
128 0-10
129 10-20
44 130 Olfh 12.4
131 0-10 2.9 34.2 453 20.5
132 10-20 2.2 36.3 44.6 19.0
45 133 Olfh 12.0
134 0-10 3.6 45.9 43.4 10.7
135 10-20 2.8 457 44.9 9.4
46 136 Olfh 8.8
137 0-10 2.5 40.9 47.2 11.9
138 10-20 2.2 408 48.4 10.8
47 139 Olfh 217
140 0-10 4.6 28.2 378 341
141 10-20 45 31.4 38.6 30.1
48 142 Olfh 10.8
143 0-10 2.6 36.2 43.9 19.9
144 10-20 2.5 273 48.0 24.7
49 145 Olfh 12.3
146 0-10 9.3 34.6 42.2 233
147 10-20 5.4 44.4 35.3 20.3
50 148 Olfh 11.4
149 0-10 2.8 48.7 40.0 11.3
150 10-20 2.3 46.3 40.6 13.1
51 151 Olfh 11.4
152 0-10 2.6 46.8 44.0 9.2
153 10-20 2.5 51.3 39.5 9.2
52 154 Olfh 13.7
155 0-10 4.6 49.8 36.8 13.4
156 10-20 3.9 43.9 417 14.4
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XHUrpocKoIHa Mame o
BUT/ JIPB/ Hgggﬁla/ Hygfc?sr:c/)pic 2-0.063 mm 08(;)26 ?r;m 0.(IJBOeZIor:/]vm/
SP SN moisture 0.002mm
cm % % % %
53 157 Olth 12.3
158 0-10 3.6 45.6 44.3 10.1
159 10-20 2.8 44.4 45.6 10.1
54 160 Olth 12.8
161 0-10 12.4 18.5 40.9 40.6
162 10-20 10.6 75 35.6 57.0
55 163 Olfh 14.0
164 0-10 3.6 474 40.8 11.7
165 10-20 2.0 49.7 40.6 9.7
56 166 Olth 8.5
167 0-10 5.1 33.9 326 335
168 10-20 5.7 29.9 30.6 39.5
57 169 Olth 14.0
170 0-10 4.0 35.4 429 21.7
171 10-20 3.1 38.4 416 20.0
58 172 Olfh 17.9
173 0-10 74 475 337 188
174 10-20 6.4 423 35.9 21.8
59 175 Olfh 10.1
176 0-10 8.2 376 45.1 17.3
177 10-20 11.7 314 49.2 19.4
60 178 Olfh 116
179 0-10 2.9 403 423 17.4
180 10-20 2.5 40.4 40.8 18.8
61 181 Olfh 10.6
182 0-10 3.1 42.7 455 11.9
183 10-20 2.4 36.7 48.2 15.1
62 184 Olfh 15.9
185 0-10 5.2 51.3 345 14.1
186 10-20 3.8 315 39.2 29.3
63 187 Olfh 14.3
188 0-10 48 37.3 471 15.5
189 10-20 4.2 31.9 51.1 17.0
64 190 Olfh 13.5
191 0-10 3.4 42.0 44.6 134
192 10-20 2.2 39.8 471 13.1
65 193 Olfh 11.1
194 0-10 2.4 55.0 32.7 12.3
195 10-20 1.1 52.8 317 15.5
66 196 Olfh 24.2
197 0-10 2.6 448 40.0 15.2
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XHUrpocKoIHa Mame o
BUT/ JIPB/ Hgggﬁla/ Hygfc?sr:c/)pic 2-0.063 mm 08(;)26 ?r;m 0.(IJBOeZIor:/]vm/
SP SN moisture 0.002mm
cm % % % %
198 10-20 2.4 53.3 32.7 14.0
67 199 Olth 11.0
200 0-10 4.6 30.0 38.1 319
201 10-20 5.1 28.0 36.1 35.9
68 202 Olfh 11.9
203 0-10 8.3 20.1 312 48.7
204 10-20 9.1 15.4 28.3 56.2
69 205 Olth 14.9
206 0-10 11.0 32.1 438 24.1
207 10-20 7.0 22.9 48.8 28.4
70 208 Olth 5.3
209 0-10 4.3 35.2 39.5 25.4
210 10-20 42 34.7 405 24.8
71 211 Olfh 11.8
212 0-10 49 52.6 23.4 24.0
213 10-20 4.7 475 22.8 29.7
72 214 Olfh 12.8
215 0-10 45 25.9 58.3 15.8
216 10-20 4.1 21.7 59.5 18.8
73 217 Olfh 19.3
218 0-10 11.9 275 37.9 346
219 10-20 8.9 28.7 37.2 34.1
74 220 Olfh 17.4
221 0-10 3.4 62.8 36.5 0.8
222 10-20 3.1 56.3 29.2 14.5
75 223 Olfh 16.9
224 0-10 4.7 313 43.9 24.9
225 10-20 3.6 30.5 421 27.4
76 226 Olfh 12.9
227 0-10 48 61.3 323 6.4
228 10-20 2.8 535 323 14.3
77 229 Olfh 13.0
230 0-10 5.0 55.5 28.7 15.8
231 10-20 2.7 63.3 19.9 16.9
78 232 Olfh 9.3
233 0-10 6.9 39.7 423 17.9
234 10-20 47 32.7 49.4 17.8
79 235 Olth 18,5
236 0-10 7.6 57.1 347 8.2
237 10-20 7.4 53.8 34.0 12.2
80 238 Olfh 12.2
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XHUrpocKoIHa Mame o
BUT/ JIPB/ Hgggﬁla/ Hygfc?sr:c/)pic 2-0.063 mm 08(;)26 ?r;m 0.(IJBOeZIor:/]vm/
SP SN moisture 0.002mm
cm % % % %
239 0-10 4.1 51.7 31.0 17.3
240 10-20 35 47.2 30.4 22.4
81 241 Olth 10.9
242 0-10 3.7 408 36.9 22.3
243 10-20 3.6 37.2 34.9 27.9
82 244 Olfh 10.1
245 0-10 2.9 44.4 40.2 15.3
246 10-20 3.1 417 38.3 20.0
83 247 Olfh 13.6
248 0-10 5.9 425 40.2 17.3
249 10-20 3.8 401 39.0 20.9
84 250 Olth
251 0-10
252 10-20
85 253 Olth 11.6
254 0-10 3.5 55.1 328 12.1
255 10-20 3.3 49.3 32.8 17.9
86 256 Olfh 8.7
257 0-10 3.8 53.0 329 14.1
258 10-20 3.1 51.8 29.2 19.0
87 259 Olfh 14.2
260 0-10 8.9 51.7 38.4 9.9
261 10-20 4.9 485 35.3 16.2
88 262 Olfh 118
263 0-10 3.1 52.9 318 15.3
264 10-20 2.9 50.9 28.5 20.6
89 265 Olfh 8.6
266 0-10 3.0 46.0 436 10.4
267 10-20 2.2 43.8 43.2 13.0
90 268 Olfh 8.5
269 0-10 3.6 45.1 376 17.3
270 10-20 5.7 4738 35.7 16.6
91 271 Olfh 8.8
272 0-10 9.5 53.8 36.0 10.2
273 10-20 4.4 46.7 42.3 11.0
92 274 Olfh 10.9
275 0-10 5.5 30.5 431 26.3
276 10-20 4.8 29.5 38.7 318
93 277 Olfh 12.5
278 0-10 8.0 52.7 19.1 28.1
279 10-20 6.3 32.1 23.0 44.9
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XHUrpocKoIHa Mame o
BUT/ JIPB/ Hgggﬁla/ Hygfc?sr:c/)pic 2-0.063 mm 08(;)26 ?r;m 0.(IJBOeZIor:/]vm/
SP SN moisture 0.002mm
cm % % % %
94 280 Olth 15.5
281 0-10 74 26.9 41.4 317
282 10-20 6.6 19.9 40.1 39.9
95 283 Olth 16.0
284 0-10 4.8 49.9 38.2 12.0
285 10-20 2.7 39.7 44.2 16.0
9% 286 Olfh 12.5
287 0-10 49 726 20.5 6.9
288 10-20 1.1 74.6 19.8 5.6
97 289 Olth 12.1
290 0-10 2.9 61.9 28.7 9.4
291 10-20 2.1 60.7 25.4 13.9
98 292 Olth 10.8
293 0-10 2.6 60.0 28.7 11.3
294 10-20 2.0 35.1 48.8 16.1
99 295 Olfh 11.2
296 0-10 2.9 65.8 26.4 7.8
297 10-20 2.1 59.7 305 9.8
100 298 Olfh 13.8
299 0-10 4.4 39.0 432 17.8
300 10-20 3.8 36.7 40.8 22.5
401 301 Olfh
302 0-10 6.8 29.1 50.0 20.8
303 10-20 12.2 385 39.9 21.6
402 304 Olfh 13.9
305 0-10 7.7 25.1 39.1 35.8
306 10-20 7.1 11.3 29.4 59.3
403 307 Olfh 9.3
308 0-10 3.0 51.5 33.2 15.4
309 10-20 2.7 52.0 376 10.4
404 310 Olfh 12.9
311 0-10 48 55.6 321 12.3
312 10-20 4.1 57.0 29.8 13.2
405 313 Olfh 13.1
314 0-10 5.5 49.6 41.7 8.8
315 10-20 47 40.0 475 12.5
406 316 Olfh 12.7
317 0-10 5.0 45.0 39.6 15.4
318 10-20 3.5 50.8 355 13.7
407 319 Olfh 14.1
320 0-10 6.5 51.3 383 10.4
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XHUrpocKoIHa Mame o
BUT/ JIPB/ Hgggﬁla/ Hygfc?sr:c/)pic 2-0.063 mm 08(;)26 ?r;m 0.(IJBOeZIor:/]vm/
SP SN moisture 0.002mm
cm % % % %
321 10-20 11.5 47.0 39.9 13.1
408 322 Olth 11.3
323 0-10 3.2 60.6 31.2 8.2
324 10-20 3.0 56.1 32.0 12.0
409 325 Olfh 8.2
326 0-10 2.7 48.2 42.0 9.9
327 10-20 2.1 437 41.9 14.4
410 328 Olfh 6.1
329 0-10 4.6 315 52.1 16.4
330 10-20 3.4 29.5 51.7 18.8
411 331 Olth
332 0-10
333 10-20
412 334 Olfh 9.6
335 0-10 6.9 35.1 48.0 16.9
336 10-20 6.6 37.1 44.2 18.7
413 337 Olfh 12.9
338 0-10 11.5 26.2 50.6 23.2
339 10-20 9.3 20.6 51.4 28.0
414 340 Olth 13.5
341 0-10 6.4 48.4 35.1 16.5
342 10-20 49 38.8 41.7 19.6
415 343 Olfh 13.0
344 0-10 5.8 29.9 55.5 145
345 10-20 5.3 27.7 58.8 13.5
416 346 Olfh
347 0-10 4.4 34.7 52.1 13.2
348 10-20 6.1 31.1 52.6 16.3
417 349 Olth 3.8
350 0-10 9.5 415 346 23.9
351 10-20 10.1
418 352 Olfh 16.4
353 0-10 75 21.9 51.4 26.7
354 10-20 7.9 20.3 51.6 28.1
419 355 Olfh 12.8
356 0-10 5.8 30.3 48.4 21.3
357 10-20 2.8 65.9 23.5 10.6
420 358 Olth 9.1
359 0-10 35 63.5 24.9 11.6
360 10-20 3.6 62.4 26.8 10.8
361 Olfh 12.8
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XHUrpocKoIHa Mame o
BUT/ JIPB/ Hgggﬁla/ Hys;I;srcac/)pic 2-0.063 mm 08(926 3r)n-m 0'()Boezlor:/]vm/
SP SN moisture 0.002mm
cm % % % %
428 362 0-10 45 27.0 52.7 20.3
363 10-20 4.1 20.2 50.0 29.8
364 20-40 4.1 21.4 48.6 30.0
365 Olth 19.3
429 366 0-10 4.1 24.1 40.9 35.0
367 10-20 4.8 19.1 40.5 40.4
368 20-40 4.8 18.9 45.6 355
369 Olfh 125
430 370 0-10 4.8 30.6 50.6 18.8
371 10-20 1.2 24.1 46.6 29.2
372 20-40 1.0 18.7 38.0 432

EneMeHTH pacTBOpP/bUBH Y HAPCKOj BOAM.

KonuunHa 1 0THOC efleMeHaTa pacTBOPJbUBHX Y
[[ApCKOj BOAM Y MHUHEPATHOM My 3eMJBHIITA 3aBHCH
O] MAaTHYHOI CYICTpaTa Ha KOjeM je 3eMJbUIITE
00pa30BaHoO, Ka0 U O] Pa3BOjHOT CTaAMjyMa 3eMJbHIIITA,
OJTHOCHO OJ FHErOBOI MHHEPOJIOIIKOr cacTaBa. Y
XOPH30HTY OPraHCKE MPOCTUPKE, KOJMYHMHA WM OJHOC
OBHX €JICMCHATa 3aBHCH O] CJIEMECHTApHOI CacTaBa
JIUCHOT OIajaa, OJHOCHO OJ OWBHHMX BpCTa KOj€
NPOJYKYjy H3yMpJie OpraHCKE OCTaTKe U HHXOBOT
cTama ucxpane. [lopen OubKama JIAKO TPUCTYMAYHUX
o0MKa Makpo W MHKpPO eJeMeHaTa HCXpaHe W
TOKCHYHHX €JIeMEHaTa y IapCKOj BOJU CE pacTBapajy M
CBU OpraHCKH OOJMIM HWCIUTHBAHUX €JeMeHaTa KOju
HUCY TIpUCTyNMayHW Owbkama, kKao W Hajpehu neo
BUXOBUX MUHEPATHUX 00OJMKa KOjU HUCY PACTBOPJHHBU
y BOJH ¥ 3eMJBHIITHOM PacTBOPY.

On Makpo eneMeHaTa UCXpaHe PacTBOPJEUBHX Y
LIAPCKO] BOJM aHAJIM3UPAHU Cy KaJll[UjyM, MarHe3ujyM,
kanujyMm u  ¢ochop. Y oOpraHckoj MPOCTHUPIK Ha
OMOMHIMKAIMjCKUM TadyKaMa KOJMYMHA KaJlHjyma
pacTBOpJbHMBA Y LIAPCKOj BOJAM ce Kperana o 53,2 1o
45520,5 mg/kg, a y cinojy 3emspumra onx 0-10 mm
nyoune on 27,3 mo 49282,3 mg/kg. Hajsehe xonmuunne
KIMjyMa y 3eMJBUINTY W OPraHCKOj IPOCTUPIH
KOHCTAaTOBaHE Cy KOJ KapOOHATHUX 3eMJBHIINTA, a
HajMamke Ha KUCEJMM CHIIMKaTHUM cyrcTparuma. Kao u
KOJl KaJIMjyMa W MarHe3ujyM IOKa3yje BeoMa BEJIHKY
BapHjaOMITHOCT cajpraja, Kako Y OPraHCKOj MPOCTUPIIN
TaKO W Y MHUHEPAJIHOM JIeNly 3eMJbUIITA. Y OpPTraHCKO]
HPOCTHPLHU CaJp)kKaj OBOT MaKpOECIEMEHTa HCXpaHe Ce
Kkperao ox 221,7 mo 22762,6 mg/kg amcomyTtHO CcyBe

Aqgua regia soil extracts

The amount and the proportion of the elements
soluble in aqua regia in the mineral soil layer depend on
the bedrock from which the soil was derived and on the
development stage of the soil, i.e. its mineralogical
composition. In the horizon of the organic layer, the
amount and ratio of these elements depend on the
composition of the leaf litter, i.e. on plant species that
produce organic dead matter and on their state of
nutrition. In addition to plant readily available forms of
macro and micro elements of nutrition and toxic
elements, all organic forms of the investigated elements
that are not available to plants and most of their mineral
forms that are not soluble in water and soil solution are
dissolved in aqua regia.

The following macronutrients soluble in aqua
regia were analyzed: calcium, magnesium, potassium
and phosphorus. The amount of calcium soluble in aqua
regia in the organic layer of the sample plots ranged
from 53.2 to 45520.5 mg/kg, and in the 0-10 cm soil
layer from 27.3 to 49282.3 mg/kg. The largest amounts
of calcium in the soil and in the organic layer were
found in calcareous soils, and the lowest in acid silicate
soil substrates. Magnesium also showed a great
variability of its content, both in the organic layer and in
the mineral soil layer. The content of this nutritional
macroelement in the organic layer ranged from 221.7 to
22762.6 mg/kg of oven dry organic layer mass. In the
surface soil layer of 0-10 cm the amount of magnesium
ranged from 167.4 to 28458.5 mg/kg. The largest
amounts of magnesium were found in the soils
developed over ultramafite rocks. The amounts of
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NpoCTUpPKe. Y MOBPIIMHCKOM CJI0jy 3emibmiiTa oJ 0-10
M TyOWMHEe KOoJIMmduHa Maraesmjyma ce xpehe om 167,4
no 28458,5 mg/kg. Hajsehe konwuuHe Marsesujyma
uMajy  3eMJbHMINTa Koja Ccy  oOpazoBaHa  Ha
ynrpamMapuTCKUM ~ CTeHaMma. Konmunue xammjyma
PacTBOpJBUBE Y LIAPCKOj BOJU Cy ce KpeTayie oa 82,6 1o
5013,5 mg/kg y opranckoj mpoCTHPIHU, & Y MUHEPATHOM
nery 3emipumiTa ox 55,8 mo 4331,3 mg/kg. Kommumne
thocdopa y opranckoj mpoCTHPIH Cy ce KpeTaine o 32,7
mo 1914,7 mg/kg, a y HOBPIIMHCKOM CJIOjy 3€MJBHUIITA
on 26,4 no 1538,8 mg/kg.

On MuKpoeneMeHaTpa MCXpaHe PacTBOPJEUBHX
y LApCcKoj BOAM OJpehuBaHM Cy MaHTaH, IMHK U Oakap.
CBa oBa TpH eJIEMEHTa CIIajiajy y eCEeHIMjalTHE CIEMEHTE
HCXpaHe, IITO 3HA4M Ja Cy HEMOXOJHH 3a pacT U pa3Boj
Ompaka Mako y BeoMa MaiuM KoiumduHama. Kommdauxe
OBHUX CJIEMCHATa y 3€MJBHUIITY MOT'Y 61/ITI/I BCJIMKEC, Kao 1
KOJIMYMHE MaKpoelieMeHarta, alli UX OMJbKE HE yCBajajy
Yy BENWKO] KOMWYHMHU. TakaB je cIu4aj ca MaHTaHOM,
KOjH C€ Yy OPraHCKO] MPOCTUPLU Ha OMOWHAMKAIN]CKIM
taykama kpehe om 1585 mo 6210,0 mgkg, a y
MOBPIIMHCKOM CJI0jy MHUHEpaiHor Aerna 3emsbmimTa 0-10
cm ox 118 mo 3139,1 mg/kg. Konnumne uuHKa Yy
3eMJBHMILITY Ha OMOMHIHMKAIWjCKAM TadyKama Cy 3HAaTHO
Mame M 'y Opranckoj npoctupuu ce kpehy ox 15,5-692,6
mg/kg, a y TOBPIIUHCKOM CJI0jy 3emMibHIITa o7 8,9 10
808,3 mg/kg. Kommumna Oakpa y 3eMJBUINTY Ha
OMOWH/IMKAIIMjCKUM TadKaMa C€ y XOPU30HTY OpPTaHCKe
MPOCTUpKE Hanasu y pacnony oxn 1,4 no 174,7 mg/kg, a
y TMOBpHIMHCKOM clojy 3emubumura ox 0,6 mol01,0
mg/kg.

On TOKCHMYHHMX eJleMEeHaTa pPacTBOPJBUBHUX Y
1IAPCKOj BOJYM HA  OHOMHAMKAIIMjCKUM  TauyKama
onpehuBanu cy kagMujyMm © 0J0BO. MakcumaiHa
JI03BOJbEHA KOHILEHTpAaIMja KaJMHUjyMa y 3eMJBHILTY
m3Hocn 3 mgkg. Ha OuowHIWKanujckuM Tadkama
KOHCTAaTOBAaHO je caMO Ha JBa JIOKAIUTETa U TO Y
MOBPIIMHCKOM CJ0jy 3emubmmTa o 0-10 cm myOune
HemTo Beha KOHIEHTpaIMja KaJMHUjyMa 0]l MaKCUMAaJIHO
no3BoJbeHe. Ha ocramum Taykama KOHIEHTpaluja
KaJMHjyMa y 3eMJBHUINTY j& JaIeKO HCIOJ MAKCHMAITHO
no3BojbeHe. Ha HajBehem Opojy OMOMHIMKAIM]CKHUX
Ta4YakKka KOJIMYMHA OBOI' TOKCHYHOI' €JIEMCHTa Yy
XOPH30HTY OPTaHCKE MPOCTUPKE W MOBPIIMHCKOM CIIOjY
3eMJbMINTA j€ TOJUKO Malla Ja je HCIOoJ TpaHuIe
JEeTeKLHje 3a IPUMEHEHY METOAY HCITyUTHBAbA.

MakcrMaiHO JO3BOJbEHA KOHIIEHTpAIKja 0JI0Ba
y 3emspmiuty u3Hocn 100 mg/kg. Ha derpum
OMOHIMKAIMjCKE TauyKe KOJUYMHA OBOI TOKCHYHOT
eJleMeHTa npenasu MaKCUMAJTHO JI03BOJBEHY
KOHIICHTpAIMjy y ¢i10jy 3emsbuinta ox 0-10 cm nyouHe.
Ha ocranum OHOMHIMKAIMjCKUM Tadykama KOJUYMHE
0JI0Ba Cy JaJIEKO WCIOJ MAaKCHMAaIHO J03BOJHEHHX
KOHIICHTpAIlMja y 3€MJBHIITY, a Ha HEKOJIHMKO Tadaka

potassium soluble in aqua regia ranged from 82.6 to
5013.5 mg/kg in the organic layer, and from 55.8 to
4331.3 mg/kg in the mineral layer. The amounts of
phosphorus in the organic layer ranged from 32.7 to
1914.7 mg / kg, and in the surface soil layer from 26.4 to
1538.8 mg / kg.

The following micronutrients soluble in aqua
regia were analyzed: manganese, zinc and copper. All
three elements are essential elements of nutrition, which
means they are indispensable for the growth and
development of plants although they occur in very small
guantities. The amounts of both microelements and
macroelements in the soil can be large, but the plants do
not absorb these quantities. This was the case with
manganese, which in the organic layer of the sample
plots ranged from 158.5 to 6210.0mg/kg, and in the
surface layer of the mineral portion at 0-10cm soil depth
from 118 to 3139.1mg/kg. The amounts of zinc in the
sample plot soils were significantly lower. In the organic
layer, they ranged from 15.5 to 692.6 mg/kg, and in the
surface soil layer from 8.9 to 808.3 mg/kg. The amounts
of copper in the soil on the sample plots ranged from 1.4
to 174.7 mg /kg in the organic layer, and from 0.6
t0101.0 mg/kg in the surface layer of soil.

Determination of toxic elements soluble in aqua
regia included cadmium and lead. The maximum
allowable concentration of cadmium in the soil is 3 mg/
kg. The concentration of cadmium slightly above the
maximum was detected at only two sites of the sample
plots, in the surface soil layer of 0-10cm depth. The
other plots had concentration of cadmium in the soil
well below the maximum allowed. The largest number
of sample plots had the quantities of this toxic element
in the organic layer and topsoil so small that it was
below the detection limit if the recommended method
was applied.

The maximum allowable concentration of lead
in soil is 100mg/kg. At four plots, the quantity of this
toxic element exceeded the maximum allowable
concentration in the soil layer of 0-10 cm. On all other
plots, the concentration of lead was well below the
maximum allowable concentration in the soil. Several
sampling areas had the quantities of this toxic element in
the organic layer and topsoil so small that it was below
the detection limit if the recommended method was
applied, although a certain amount of this element was
detected in the soil.
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KOJIMYMHE OJIOBA y 3eMJBHIITY Cy OWJIe MCIIOJ] TPaHMIIE
JETeKIMje 3a MPUMEHEHy METOAy HCIUTHBama. Y
BEJIMKOM Opojy cilydajeBa KOJUYMHA 0JI0BA Y OPTaHCKO)]
MIPOCTUPIIN j& OWiia MCIIO/ TPAaHHUIlEe IETEKIIN]e, HaKO je y
3eMJBHINTY KOHCTAaTOBaHA M3BECHA KOJWYMHA OBOT
€JIEMEHTA.

Tabela 9. EnemeHTH pacTBOPJbUBH Y IIAPCKO] BOJTIH.
Table 9. Aqua regia soil extracts

Enementu PacTBOPJbUBH Y uapcxcoj BO,I[I/I/
C0j Aqgua regia soil extracts
BUT/  JIPB/ 3emsbHuta/
SpP SN Soil layer
Zn Mn Mg K Ca Cd Cu Pb P
cm mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

1 1 Olth
2 0-10 24.7 682.0 3191.8 542.9 2331.9 <LD 11.0 4.9 262.2
3 10-20

2 4 Olth 87.9 19935 2172.3 1497.7.  20096.7 0.2 13.2 9.6, 1161.8
5 0-10 294 304.1 589.5 595.5 774.0 <LD 35 18.3 866.5
6 10-20

3 7 Olfh 325 400.3 1013.6 13935  39621.9 0.9 6.8 4.4 402.8
8 0-10 410  1204.6 4205.0 1328.5 9718.0 <LD 13.8 16.3 527.4
9 10-20

4 10 Olfh 325 2251.9 886.0 1041.9. 11744.6 0.8 5.4 6.4 1037.7
11 0-10 33.0 431.9 1789.1 620.5 473.4 0.9 4.6 23.1 563.8
12 10-20

5 13 Olfh
14 0-10 233.7 2257.4 5854.5 1238.0.  49282.3 1.9 17.4 208.9 593.6
15 10-20

6 16 Olfh 27.5 491.9 692.0 862.8 9647.6 <LD 5.7 <LD 873.5
17 0-10 20.0 132.3 1049.3 416.6 291.6 <LD 2.0 15.1 508.1
18 10-20

7 19 Olfh 39.6 4351.9 1337.1 1045.4.  12949.8 0.9 7.1 11.3 782.1
20 0-10 34.1 1935.1 1080.7 491.1 12124 1.0 5.4 34.3 1030.2
21 10-20

8 22 Olfh 52.1 1775.2 2016.1 1389.4.  16699.5 1.2 8.0 10.7 1230.8
23 0-10 50.6 1298.5 2807.6 1478.9 4363.4 1.1 6.6 29.0 1260.0
24 10-20

9 25 Olfh 168.9 1510.9 2203.2 1609.3: 12546.0 1.6 15.1 184.4 37.1
26 0-10 35100 3139.1 3699.2 2365.9 7253.9 3.8 28.1 297.8 13459
27 10-20

10 28 Olfh 47.2 2646.4 13444 1079.00 114459 1.1 6.1 0.0 13954
29 0-10 348 11263 1945.8 563.6 579.7 0.6 4.0 254 668.9
30 10-20

11 31 Olth
32 0-10 101.7 137.6 5614.7 1207.3 8033.8 11 25.9 40.0 917.8
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EnemenTu pacTBOPJLUBU Yy HapCKOj BO,I[I/I/
Coj Aqgua regia soil extracts
BUT/ JIPR/  3emibumTal
Sp SN Soil layer
Zn Mn Mg K Ca Cd Cu Pb P
cm mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

33 10-20

12 34 Olfh 35.5 487.6 21143 1456.0 7754.6 0.4 6.5 7.8 1016.8
35 0-10 35.2 365.9 2545.6 1162.1 1346.2 0.8 7.7 141 12064
36 10-20

13 37 Olth 50.7 571.3 2359.7 582.7. 12345, 0.9 9.7 8.9 399.2
38 0-10 82.5 918.5 8327.1 482.1 4570.4 1.7 214 35.1 1019.1
39 10-20

14 40 Olfh 80.7 1587.2 1427.1 1588.7.  20188.4 0.2 10.7 14.0 517.8
41 0-10 97.9 976.4 3324.3 1272.1 3896.3 <LD 13.2 39.1 1273.6
42 10-20

15 43 Olfh 39.4 183.2 2337.8 1528.00 21697.8 1.0 7.3 8.1 128.4
44 0-10 49.9 359.0 47275 1250.0 7876.8 1.2 11.8 25.2 485.6
45 10-20

16 46 Olfh
47 0-10 20.8 484.7 1105.7 672.4 880.8 <LD 10.2 15.0 425.8
48 10-20

17 49 Olfh 35.2 2808.3 2401.2 14271 101375 <LD 6.6 16.7 723.9
50 0-10 17.0 546.0 1568.9 360.4 27.3 <LD <LD 8.7 351.3
51 10-20

18 52 Olfh 45.1 775.5 2946.5 2031.8.  25390.7 <LD 4.8 <LD 591.8
53 0-10 534 901.0 5086.1 2579.8.  19840.7 <LD 12.8 4.6 166.6
54 10-20

19 55 Olfh 36.7 1504.4 6123.6 127100 11858.0 <LD 3.2 <LD 684.5
56 0-10 53.8 14155 9974.7 1189.9 3692.3 0.9 9.3 9.5 166.6
57 10-20

20 58 Olfh 30.8 2621.9 1344.1 1586.9°  16649.7 <LD 6.2 16.7 705.7
59 0-10 55.6 1314.6 1833.9 1009.3 21145 1.7 13.9 26.9 554.9
60 10-20

21 61 Olfh 65.7 1464.0 5499.4 1556.8: 15686.0 <LD 7.8 <LD 842.4
62 0-10 54.4 601.7 11749.4 737.3 957.9 <LD 10.9 10.9 201.5
63 10-20

22 64 Olfh
65 0-10
66 10-20

23 67 Olfh 38.2 1098.9 1234.3 19204  17559.3 <LD 9.3 14.8 317.3
68 0-10 71.0 1146.8 3341.3 2226.7 5275.7 11 154 17.3 822.1
69 10-20

24 70 Olfh 166.2 760.7 2926.6 2045.7 7124.7 <LD 11.3 16.9 642.9
71 0-10 40.0 657.5 2453.1 1154.9 1547.2 <LD 8.2 20.6 589.1
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EnemenTu pacTBOPJLUBU Yy HapCKOj BO,I[I/I/
Coj Aqgua regia soil extracts
BUT/ JIPR/  3emibumTal
Sp SN Soil layer
Zn Mn Mg K Ca Cd Cu Pb P
cm mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

72 10-20

25 73 Olfh
74 0-10
75 10-20

26 76 Olth 308 21107 1038.8 1097.2;  12115.0 <LD 7.0 5.7 379.6
7 0-10 14.6 379.5 779.4 338.9 53.3 <LD 2.6 <LD 737.3
78 10-20

27 79 Olfh 43.1 1475.0 2123.1 1404.4 5764.7 0.2 11.0 6.5 545.3
80 0-10 52.7 548.4 3306.3 13144 64.5 1.0 16.1 12.8 744.7
81 10-20

28 82 Olfh 84.6 2078.9 530.4 951.7.  10036.1 <LD 174.7 79.3 37.2
83 0-10 70.0 487.5 237.2 314.6 306.6 14 101.0 39.6 501.8
84 10-20

29 85 Olfh 26.2 454.2 3559.1 1876.2 7745.2 <LD 10.3 <LD 32.7
86 0-10 32.6 4545 6289.0 2897.3 2379.4 <LD 4.9 <LD 15388
87 10-20

30 88 Olfh 15.9 2139.1 672.2 1030.7 7891.3 <LD 5.7 10.1 35.8
89 0-10 8.9 592.4 459.8 647.1 261.0 <LD 2.2 17.8 1094.1
90 10-20

31 91 Olfh 39.2 784.6 2611.9 1148.1° 114395 <LD 9.7 <LD 717.4
92 0-10 27.2 472.9 5183.5 644.7 1220.5 <LD 9.2 <LD 1240.9
93 10-20

32 94 Olfh 23.1 584.8 2866.2 746.3 5094.5 <LD 3.6 <LD 141.6
95 0-10 33.5 461.6 3408.7 775.8 2428.4 <LD 9.1 18.4 595.3
96 10-20

33 97 Olfh 18.9 496.2 2230.5 1449.5 8870.0 <LD 6.0 <LD 2955
98 0-10 15.0 273.1 2350.5 844.2 1416.0 <LD 5.1 <LD 441.6
99 10-20

34 100 Olfh 37.9 761.1 1692.9 1501.5. 16558.6 <LD 13.7 74 75.7
101 0-10 61.4 760.9 5685.1 1426.8 9544.6 11 15.1 215 1122.8
102 10-20

35 103 Olfh 14.7 376.3 615.6 1056.0 9995.5 <LD 5.1 8.9 35.6
104 0-10 415 465.2 2699.4 1862.9 3746.6 0.5 9.9 11.3 465.7
105 10-20

36 106 Olfth 418 1660.9 933.1 21225 41683.0 <LD 7.6 <LD 879.5
107 0-10 46.0 1023.2 6103.1 14459 5318.4 <LD 21.8 8.2 130.4
108 10-20

37 109 Olfh 61.4 1805.7 2461.5 2525.2. 26981.1 <LD 34.1 141 1538.0
110 0-10 21.0 795.0 2178.2 795.4 3066.1 <LD 16.8 4.1 265.2
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EnemenTu pacTBOPJLUBU Yy HapCKOj BOI[I/I/
Coj Aqgua regia soil extracts
BUT/ JIPR/  3emibumTal
Sp SN Soil layer
Zn Mn Mg K Ca Cd Cu Pb P
cm mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

111 10-20

38 112 Olfh 90.2 2164.7 4832.7 5013.5. 23907.9 0.9 34.9 214 1914.7
113 0-10 92.2 14471 5751.8 3304.5 7495.1 11 355 41.2 172.8
114 10-20

39 115 Olth 118.7.  3521.1 3231.9 3999.6. 455205 0.8 40.9 355  1617.0
116 0-10
117 10-20

40 118 Olfh 49.6 1976.3 2274.1 1565.7.  18892.6 <LD 2.5 <LD 701.7
119 0-10 47.3 1154.0 4304.6 1681.6 1640.4 <LD 24 15.0 3275
120 10-20

41 121 Olfh 37.5 1320.8 1388.3 1052.9: 171334 <LD 14 4.6 880.7
122 0-10 371 1716.2 858.5 688.2 2228.0 <LD 1.2 36.8 680.6
123 10-20

42 124 Olfh 32.4 742.1 1794.6 17149  22173.8 <LD <LD <LD 783.0
125 0-10 44.8 626.1 3059.4 1879.7 4209.1 <LD 5.3 12.8 375.5
126 10-20

43 127 Olfh
128 0-10
129 10-20

44 130 Olfh 46.9 1605.8 18144 1372.7.  17593.6 <LD 2.3 <LD 1186.3
131 0-10 66.7 12955 4843.4 1310.1 2103.2 <LD 7.9 18.9 410.8
132 10-20

45 133 Olfh
134 0-10 28.6 960.4 28458.5 65.1 2463.7 <LD 124 124 106.3
135 10-20

46 136 Olfh 379 27318 2059.8 705.6 6820.8 <LD 9.3 10.6 335.7
137 0-10 24.6 764.6 1783.1 328.7 359.8 <LD 34 10.5 210.4
138 10-20

47 139 Olfh 28.9 934.6 11221 1195.9: 25376.8 <LD 1.8 <LD 959.6
140 0-10 35.3 870.3 1594.9 1064.9 3794.7 <LD 3.0 12.7 162.1
141 10-20

48 142 Olfh 81.2 2034.8 1968.5 13349 16484.8 <LD 5.5 10.2 447.2
143 0-10 42.0 337.7 2032.6 8254 534.2 <LD 15 8.9 199.4
144 10-20

49 145 Olfh 21.8 1978.8 4244.4 605.7 11581.2 <LD 10.3 3.6 643.3
146 0-10 24.6 1000.3 8891.8 15.3 4205.2 <LD 19.6 6.5 226.1
147 10-20

50 148 Olfh
149 0-10 85.2 664.9 2405.2 589.6 891.3 0.9 115 37.7 832.6
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EnemenTu pacTBOPJLUBU Yy HapCKOj BO,I[I/I/
Coj Aqgua regia soil extracts
BUT/ JIPR/  3emibumTal
Sp SN Soil layer
Zn Mn Mg K Ca Cd Cu Pb P
cm mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

150 10-20

51 151 Olfh 40.5 1064.2 3389.7 585.0 53.2 0.9 2.9 24.9 428.4
152 0-10 284 852.5 2008.7 3814 1830.8 <LD 6.6 12.5 527.1
153 10-20

52 154 Olfh 30.8 554.8 1896.9 548.4 1338.8 <LD 10.1 3.1 1035.8
155 0-10 375 1133.9 216.0 352.3 162.9 0.4 4.9 42.7 1074.5
156 10-20

53 157 Olth 38.0 7314 2922.0 2888.5:  10752.0 <LD 2.2 <LD 444.4
158 0-10 25.6 1057.2 4651.5 628.7 1410.0 <LD 111 5.3 225.2
159 10-20

54 160 Olfh 31.1 391.1 4785.0 25142 14512.0 <LD 8.4 6.2 7735
161 0-10 36.1 582.4 6774.3 2015.6; 10031.6 <LD 114 9.6 513.2
162 10-20

55 163 Olfh 24.4 4262.1 837.1 12859 10968.0 <LD 3.7 3.3 597.0
164 0-10 22.3 240.2 167.4 184.6 596.7 <LD 4.0 24.2 277.1
165 10-20

56 166 Olfh 17.7 1894.2 1567.1 1146.3.  13495.6 <LD 2.8 6.1 364.3
167 0-10 46.6 457.4 2811.9 1832.7 1485.5 <LD 0.6 29.8 204.6
168 10-20

57 169 Olfh 32.0 494.0 7399.7 1097.6: 132814 <LD <LD 10.8 463.8
170 0-10 68.0 874.2 57445 1657.2 3433.8 <LD 7.6 174 202.3
171 10-20

58 172 Olfh 60.2 1266.9 1452.0 14134 13560.7 <LD 3.7 15.6 915.2
173 0-10 44.1 300.8 4393.1 1394.1 961.9 0.3 145 86.6 713.0
174 10-20

59 175 Olfh 60.2 1086.7 22762.6 571.3 6552.6 0.7 <LD 80.9 172.0
176 0-10 78.8 2245.2 25381.3 350.0 32125 4.0 4.1 149.6 83.3
177 10-20

60 178 Olfh 30.3 21915 2483.6 1405.4; 16526.4 <LD <LD <LD 547.5
179 0-10 54.2 1091.6 7725.4 1479.8 12515 <LD 9.7 24.9 588.2
180 10-20

61 181 Olfh 58.1 2196.6 3104.5 115100 13053.7 <LD 6.0 <LD 945.1
182 0-10 88.1 589.1 7906.9 936.0 788.3 15 20.2 34.5 637.2
183 10-20

62 184 Olfh 39.4 684.1 1130.4 779.4  12274.1 0.7 4.5 <LD 420.6
185 0-10 50.6 852.5 1941.6 357.8 1761.9 11 3.0 33.2 543.9
186 10-20

63 187 Olfh 57.3 2578.8 1314.6 1847.0: 240195 <LD 7.6 215 1093.3
188 0-10 113.7 1571.6 6885.3 1122.7 2805.6 14 34.7 92.1 806.5

62



EnemenTu pacTBOPJLUBU Yy HapCKOj BO,I[I/I/
Coj Aqgua regia soil extracts
BUT/ JIPR/  3emibumTal
Sp SN Soil layer
Zn Mn Mg K Ca Cd Cu Pb P
cm mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

189 10-20

64 190 Olth 40.7.  1336.9 1103.1 880.1 9932.3 1.0 5.9 5.9 164.0
191 0-10 64.0. 13237 3746.4 1241.6 1770.0 <LD 12.5 22.0 326.8
192 10-20

65 193 Olth 32.6 839.6 2757.0 2066.5 12202.5 <LD 6.4 7.4 454.8
194 0-10 351  1009.7 4588.9 219.5 1294.6 <LD 7.7 30.0 105.0
195 10-20

66 196 Olth 43.0 30175 1808.6 1126.6.  13838.7 0.8 6.1 <LD. 13545
197 0-10 49.8 697.5 5141.0 1960.0 554.4 12 15.1 12.2 742.5
198 10-20

67 199 Olfh 25.6 985.2 1317.2 1073.3.  10725.8 0.6 3.6 <LD 579.3
200 0-10 48.5 966.7 4125.1 1999.2 2572.2 <LD 5.9 10.0 288.1
201 10-20

68 202 Olfh 24.6 944.7 2284.6 997.00 122375 0.3 6.2 9.9 330.9
203 0-10 824 11296 9381.0 3065.9 4458.5 17 23.9 40.9 598.8
204 10-20

69 205 Olfh 80.4 314.3 1026.3 1113.5. 134454 <LD 9.8 17.0 759.6
206 0-10 35.7 602.1 3925.7 1124.5 2336.7 <LD 5.5 19.7 300.1
207 10-20

70 208 Olfh 45.1 1718.8 1951.8 2523.2.  10287.6 <LD 21.4 16.4 1129.9
209 0-10 57.1 675.5 3095.8 1879.5 9215 0.8 36.2 28.7. 13126
210 10-20

71 211 Olfh 141 1235.6 2024.4 1317.0. 16041.5 <LD 4.3 1.7 458.4
212 0-10 12.4 594.0 2063.0 839.3 3183.9 <LD 3.9 4.6 228.3
213 10-20

72 214 Olfh 53.9 697.2 1649.4 988.4.  10597.5 <LD 8.0 15.8 477.5
215 0-10 24.1 740.5 3965.4 294.8 1855.6 <LD 4.9 12.6 141.9
216 10-20

73 217 Olfh 77.1 826.4 706.7 1103.6: 16854.9 <LD <LD <LD 546.8
218 0-10 415 448.4 1409.9 534.1 7607.0 1.9 6.4 30.6 820.9
219 10-20

74 220 Olfh 74.5 5006.9 862.0 2501.7. 13148.2 <LD 3.8 24.0 691.4
221 0-10 44.7.  2673.2 1302.0 894.9 1121.6 <LD 58.5 20.6 326.8
222 10-20

75 223 Olfh 46.2 6210.0 11325 1859.3: 14778.0 <LD <LD <LD 849.0
224 0-10 54.1 2284.9 3826.2 1163.9 335.9 <LD 22.5 219 374.7
225 10-20

76 226 Olfh 31.1 1031.1 1376.8 842.7.  14203.4 <LD 3.2 7.9 589.4
227 0-10 42.0 1023.4 1422.6 485.5 2328.2 <LD 3.5 315 729.2
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EnemenTu pacTBOPJLUBU Yy HapCKOj BO,I[I/I/
Coj Aqgua regia soil extracts
BUT/ JIPR/  3emibumTal
Sp SN Soil layer
Zn Mn Mg K Ca Cd Cu Pb P
cm mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

228 10-20

77 229 Olfh 51.5 1157.7 1939.1 1354.7.  25305.9 <LD 3.4 <LD 656.4
230 0-10 83.4 972.7 7876.1 1805.1 6896.6 <LD 2.1 46.4 1041.8
231 10-20

78 232 Olth 36.3  1206.7 1356.1 1678.4.  24390.6 <LD <LD <LD 629.7
233 0-10 37.9 1392.6 21057.0 529.4 5116.2 1.6 4.6 36.0 40.9
234 10-20

79 235 Olth 29.2 646.4 13374 7829 173918 <LD 5.3 8.6 425.9
236 0-10 17.1 486.6 1392.4 55.8 3283.8 <LD 5.4 30.2 289.1
237 10-20

80 238 Olth 36.9 25418 1300.0 1022.9:  15690.4 0.8 6.0 7.7 12154
239 0-10 4334 1106.8 23614 1171.5 2281.0 0.7 7.7 284 11127
240 10-20

81 241 Olfh 42.6 655.1 23314 1639.6: 17640.7 <LD 7.7 10.9 426.0
242 0-10 59.3 266.7 5137.7 1985.8 2403.9 0.2 15.0 29.8 432.4
243 10-20

82 244 Olfh 35.8 1396.1 2033.7 1978.4: 175925 <LD 6.8 5.1 588.9
245 0-10 39.80  1005.5 3808.7 3073.0 2516.5 0.6 8.9 13.1 625.0
246 10-20

83 247 Olfh 13.8 1220.5 1416.1 913.5  21800.3 <LD 34 <LD 309.1
248 0-10 28.2 869.5 5970.9 905.7 5318.7 <LD 13.8 104 120.5
249 10-20

84 250 Olfh
251 0-10
252 10-20

85 253 Olfh 20.8 782.4 1358.9 659.4 12664.4 <LD 5.8 <LD 408.5
254 0-10 419.0
255 10-20

86 256 Olfh 18.3 1490.4 1636.8 1097.5. 12973.2 <LD 5.4 4.0 365.1
257 0-10 12,5 921.6 1219.3 486.4 3191.3 <LD 2.7 5.4 152.6
258 10-20

87 259 Olfh 155 2559.8 1183.0 571.3 8334.7 <LD 4.4 2.2 388.5
260 0-10 29.2 730.1 4819.1 <LD 385.4 <LD 7.0 18.3 72.4
261 10-20

88 262 Olfh 17.9 1855.0 2193.0 1383.8: 18016.4 <LD 4.2 <LD 127.0
263 0-10 14.8 876.3 2790.2 1756.9 3407.0 <LD 4.4 5.3 53.4
264 10-20

89 265 Olfh 24.4 1456.6 2471.9 1420.00 12695.2 <LD 4.0 1.2 107.1
266 0-10 20.6 839.7 3394.7 845.7 861.2 <LD 3.2 6.9 39.4
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EnemenTu pacTBOPJLUBU Yy HapCKOj BO,I[I/I/
Coj Aqgua regia soil extracts
BUT/ JIPR/  3emibumTal
Sp SN Soil layer
Zn Mn Mg K Ca Cd Cu Pb P
cm mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
267 10-20
90 268 Olfh 23.2 754.3 3014.5 1167.0 8189.1 <LD 4.6 <LD 118.5
269 0-10 313 627.2 7880.9 2003.6 1653.8 <LD 9.8 4.3 94.5
270 10-20
91 271 Olth 87.0 12212 2485.3 878.5 8375.9 <LD 3.3 21.7 139.5
272 0-10 585 1050.5 2502.1 367.6 2478.0 <LD 2.9 31.7 72.9
273 10-20
92 274 Olfh 26.7 3521.7 17515 1343.2.  15307.5 <LD 6.3 5.7 125.7
275 0-10 25.1 935.1 2301.8 453.9 1511.9 <LD 6.5 7.5 43.3
276 10-20
93 277 Olth 15.1 388.1 711.1 880.0.  33409.5 <LD 3.4 2.1 100.3
278 0-10 21.0 685.5 624.3 3715  26179.3 <LD 7.3 8.3 62.3
279 10-20
94 280 Olfh 15.9 730.1 1166.2 11174 33253.1 <LD 5.1 <LD 96.3
281 0-10 275 701.7 2885.9 1990.0:  10637.5 <LD 9.3 6.9 38.4
282 10-20
95 283 Olfh 22.3 659.6 11314 869.4  18810.7 <LD 4.0 19 116.5
284 0-10 23.9 517.3 4792.4 2260.0 3779.8 <LD 4.1 5.1 102.8
285 10-20
96 286 Olfh 16.0 599.1 1881.1 2424.6 7709.4 <LD 3.3 <LD 119.8
287 0-10 18.9 205.0 3148.1 3220.1 578.1 <LD 4.7 <LD 102.9
288 10-20
97 289 Olfh 13.3 1593.7 2106.4 2487.3.  11371.7 <LD 2.0 <LD 153.7
290 0-10 16.7 762.7 4138.7 2580.5 2366.3 <LD 2.1 2.3 90.4
291 10-20
98 292 Olfh 14.2 943.3 19124 886.3  15920.9 <LD 2.2 <LD 94.8
293 0-10 24.9 591.6 6616.5 1135.9 1712.2 <LD 4.7 2.7 70.8
294 10-20
99 295 Olfh 20.5 1831.8 1702.6 1097.6:. 13806.3 <LD 3.8 3.3 110.2
296 0-10 18.2 741.2 2298.5 1392.2 1536.3 <LD 3.1 7.6 74.2
297 10-20
100 298 Olfh 125 2393.2 1182.9 1548.6: 241224 <LD 2.3 <LD 117.5
299 0-10 20.7 893.0 3323.0 1987.4 2150.8 <LD 5.1 6.2 51.2
300 10-20
401 301 Olfh 236.3 331.1 221.7 536.2. 14134.9 0.8 4.2 4.6 583.1
302 0-10 808.3 299.6 2162.3 595.2 3316.2 15 5.4 44.2 662.4
303 10-20
402 304 Olfh 692.6 158.5 500.3 7324 7930.0 0.7 5.3 22.6 64.9
305 0-10 59.3 938.2 2667.4 2609.0. 16655.9 <LD 17.6 57.6 41.3
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EnemenTu pacTBOPJLUBU Yy HapCKOj BO,I[I/I/
Coj Aqgua regia soil extracts
BUT/ JIPR/  3emibumTal
Sp SN Soil layer
Zn Mn Mg K Ca Cd Cu Pb P
cm mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

306 10-20

403 307 Olth 20.0 576.3 1674.9 947.3 6655.0 <LD 4.0 8.6 93.3
308 0-10 17.7 118.1 5273.1 606.1 1145 <LD 3.9 5.9 26.4
309 10-20

404 310 Olth 27.9 820.9 3005.1 2307.8° 13481.2 <LD 4.2 4.2 137.2
311 0-10 34.3 714.8 7228.7 4331.3 1846.4 <LD 6.5 114 85.5
312 10-20

405 313 Olth 23.5 580.0 1429.6 1207.2;  14048.7 <LD 3.6 3.7 155.5
314 0-10 23.0 894.1 13411 377.5 2018.5 <LD 3.7 10.9 89.5
315 10-20

406 316 Olth 255 30023 378.8 420.0 5678.8 <LD 3.7 8.9 141.2
317 0-10 359 14035 364.9 209.7 228.5 <LD 6.9 25.2 138.0
318 10-20

407 319 Olth 24.0 410.5 1000.0 880.1 11207.6 <LD 35 5.0 134.7
320 0-10 225 255.7 1805.9 1556.0 1090.7 <LD 34 17.5 297.6
321 10-20

408 322 Olfh 510.8 562.7 11121 779.0 7729.1 0.9 44 121 581.3
323 0-10 427.8 327.1 1873.0 604.6 683.3 0.6 2.1 18.6 532.6
324 10-20

409 325 Olfh 25.2 866.9 2464.2 1499.8 7201.5 <LD 4.9 4.8 427.0
326 0-10 23.3 644.4 3410.7 1865.6 605.1 <LD 4.6 55 439.2
327 10-20

410 328 Olfh 16.6 805.5 1697.0 631.5 6557.3 <LD 3.8 3.2 337.8
329 0-10 15.9 765.3 1759.4 209.9 2485.4 <LD 3.6 5.6 262.9
330 10-20

411 331 Olfh
332 0-10
333 10-20

412 334 Olfh 414 800.7 2253.0 370.5 3309.2 <LD 70.1 55.8 277.4
335 0-10 524 643.9 4885.3 601.5 507.7 <LD 51.7 317 485.6
336 10-20

413 337 Olfh 25.5 492.0 1532.7 1160.3.  17566.6 <LD 7.9 4.0 424.3
338 0-10 32.7 826.9 3195.0 2143.6 8434.0 <LD 10.1 104 3145
339 10-20

414 340 Olfh 42.3 1257.9 2261.2 493.8 9681.7 <LD 5.1 32.4 366.7
341 0-10 98.7 875.7 9603.7 124.4 1723.5 <LD 12.1 177.7 230.8
342 10-20

415 343 Olfh 527.0 447.2 5058.2 471.7 5243.7 0.8 4.1 31.0 592.6
344 0-10 385.9 531.3 9996.6 196.3 2332.3 1.6 2.1 61.9 443.0
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EnemenTu pacTBOPJLUBU Yy HapCKOj BO,Z[I/I/
Coj Aqgua regia soil extracts
BUT/ JIPR/  3emibumTal
Sp SN Soil layer
Zn Mn Mg K Ca Cd Cu Pb P
cm mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

345 10-20

416 346 Olfh
347 0-10 214 12701 3028.6 3915 1454.0 <LD 3.6 7.6 243.9
348 10-20

417 349 Olfh 45.1 407.2 535.2 713.7:  10293.0 <LD <LD 14.9 414.7
350 0-10 102.0 149.8 1037.5 500.8 3739.3 11 6.2 29.8 799.1
351 10-20

418 352 Olth 24.6 708.6 1670.8 1048.6:  14500.8 <LD 35 5.3 429.2
353 0-10 29.7. 1070.4 4005.6 742.8 3287.5 <LD 8.3 13.4 224.5
354 10-20

419 355 Olth 224 972.6 796.6 1713.8 4560.2 <LD 1.9 10.2 518.5
356 0-10 12.0 1204 642.1 65.3 581.3 <LD 1.1 25.3 247.6
357 10-20

420 358 Olth 16.3 492.5 698.0 82.6 3087.5 <LD 2.1 19.5 360.1
359 0-10 113 130.1 915.5 <LD 250.1 <LD 15 19.0 383.0
360 10-20

428 361 Olfh 20.5 956.5 1538.3 810.00 26107.2 <LD 44 19 436.6
362 0-10 21.3 801.9 3283.9 1313.1 20415 <LD 4.7 7.0 217.5
363 10-20
364 20-40

429 365 Olfh 21.2 1842.6 2409.3 953.9  12021.9 <LD 3.3 3.7 458.0
366 0-10 30.2 505.7 5484.8 1331.6 5946.9 <LD 9.9 20.0 352.0
367 10-20
368 20-40

430 369 Olfh 17.0 228.8 1360.6 8319 16752.9 <LD 4.9 <LD 397.8
370 0-10 16.8 450.1 2435.5 4784 2327.6 <LD 35 7.5 254.1
371 10-20
372 20-40

7. 3IPABCTBEHO CTABE CTABAJIA H

Y3POUHUIIN OUITEREBA HA

BUOWH/IUKALINJCKUM TAUKAMA

HHUBO-al ¥ 2014. TOJIUHHA

IIymckuM  pecypcuma ce Tasayje  paiu
3a7I0BOJbCHA  CKOHOMCKHX,  €KOJIOIIKHX, HAY4HO-
HUCTPOKUBAYKUX,  JPYIITBCHO-COLMjANHUX, TMa |

KYJITYpPHUX W JIYXOBHUX MoTpeda jeaHor apymrea. Ha
HUBOY Ip’KaBe OBO je 3amaTaKk M 1moTpeba camanimbe
reepauuje pagum Oyayhux HapamTaja, jep BpeMeHe

7. TREE HEALTH STATE AND DAMAGING
AGENTS ON THE LEVEL | SAMPLE PLOTS IN
2014

Forest resources are managed to meet economic,
environmental,  scientific-research,  social,  and
sometimes even cultural and religious needs of a society.

At the state level the management presents a
task that present generations must do for the sake of
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OTIXOJIFE IIIYMCKE CACTOJHHE MOXKE TPajaTH U BEK U TIO.

OBe moTrpebe omHOCE C€ Ha MPOW3BOAHE U
ycIayre oA IIyMa, Kao IITO Cy APBO M HPOHM3BOAU OJ
JpBeTa, BOJA, JbYJACKa M CTOYHA XpaHa, MEIHIIUHCKE
yciIyre, TOPHBO, peKpeanuja, 3alliTHTa CTAaHHIITA
OUBJBMX BpCTa, MpPEICOHAa PAa3HOIUKOCT. MHore
(yHKIMje mIyma TeIIko je BPeIHOBaTH y HOBLY jep je
mymMa OJ HENpOLEHHBOT 3HA4Yaja 3a  XyMaHy
HOMYJIAIN]y U 09yBarhe )KUBOTHE CPEIUHE.

AKo ce JgerpagupaH ¥ JAEBacTHpaH UIYMCKH
KOMIUIEKC KOjU j€é TIOJ HETaTUBHUM YTHIIajHMa
MHOTOOPOJHUX  TIOJIyTaHAaTa-aOMOTHYKHX  YHHHJIAIA
CHHXPOHO Hamaja oOf CTpaHe OMOTHYKMX Y3pOYHHKA
Jo7a3u 0 E€HOPMHOT  TpoUIeHka (UHAHCH]CKHX
CpelcTaBa 3a FHUXOBO IOHOBHO Bpahame y CTaOWMITHO
CTame.

Mepe MpeIoX paHe-TMpeBeHITrja Kao u
penpecuBHE Mepe OTKJIamama MITeTHUX (aKkTopa IIo
IIyMy CHpPOBOJE C€ Kpo3  IIyMCKO-Ta3JUHCKO
MOCJIOBabE, ald BaKaH MPEIyCIOB 3a ONEpPaTUBHU
ycmex oBora je ao0po pa3BHjeHa W (PyHKIHMOHATHA
M3BEIITajHO—IMjarHO3HO MPOTHO3HA CIIYX0a y 3alITHTH
myma. Tama je cBaka TOTEHOWjalIHA OMACHOCT
OmaroBpeMeHo mpuMeheHa ca IUJBEM Ja ce HarpaBu
IUTaH y Hajuyemhe WHTETpaTHOM NpUCTYIy Oopbe 3a
3alITUTY.

Wnak, mocebaH Ha4uWMH Ja Ce€ CTame IIYMCKOT
(oHma IpKKM Yy HEOMXoN0] KOHAWIWjU u Oyne
3a/10BoJbaBajyher  37paBCTBEHOT cTama,  jecre
BUOMOHUWTOPUHT .

¥ Penyoauuun CpOuju ce Ha HuBoy BUT mpexe
BUTAIHOCT cTabana TmpaTH JeNUKaTHUM HAy4YHO—
UCTPaKUBAYKAM METOJIOM.

Cpako crTabyio, Kao, JEIWHCTBEHH OIJICIHU
Ccy0jeKkT, TepCOHM(PHUKOBAHO W  jEAHAKO  BaXKHO
NOCMaTpaHo Kao OWJBHHU ,,IIalldjeHT", y oumnMa
CpyYmaka M ca acrlekTa (GuroMeauiuHe, 100uja CBOj
,,3IPABCTBEHH KapTOH™, a CBE POMEHE Ha HeMy OeJiexne
ce y (yHKUMjuU BpEMEHa. OBO uuHM mpojeKar
030MJBHOM XOPOJIOIIKOM CTYAUjOM (HCTpakMBama Koja
3axTeBajy Jyre BPEMEHCKE IEpHOJE 32 IOCTABIbabE
cucTeMa H3y4aBama IpeaMeTa, IOYeB Of NpeaMeTa
IJbeBa, J00Wjamba CaMUX IPBH XHUIIOTE3a, TE OHJA
NpBUX pe3yiTaTta a y Wby YBHUJA Y CTame OIIIITET
CKyTIa).

3akbydly JOOMjEHH HCTPAXHUBABEM Cy Ol
HEMPOIICHJBMBOT  3HAaUaja 3a Jo0Wjalkke CIHKE O
r1o0IHOM ~ CTalkby CacTOojuHAa |y NOPUBAaTHOM H
BIIACHUINTBY JpXKaBHUX mpenyseha. Kontunynpanu
MOHUTOPUHT ~CIY)KH Kao OCHOBa 3a MpUIpPEMY
peNieBaHTHUX HHpOpPMAaLMja O CTamky Y IIYMCKHUM
eKocHCTeMHMa Ha Koje Hac o0aBesyjy Harnumonamau
IIyMapcKd IporpaMM H ToTnucane MehyHapoxane
KOHBEHIIHj€ ¥ 00JIaCTH 3aITUTE KUBOTHE CPEIMHE.

future generations, since the rotation period of a forest
stand may be up to a century and a half.

These needs refer both to the forest products
and to the forest services, such as wood and wood
products, water, human and animal food, medical
services, fuel, recreation, protection of wildlife habitats,
landscape diversity. The value of a great number of
forest functions cannot be expressed in money because
forests are often priceless both for human populations
and for the environment.

If a degraded and devastated forest complex,
which is affected by a number of pollutants i.e. abiotic
agents, is simultaneously attacked by biotic agents, an
enormous amount of money is needed to restore them to
a state of good condition.

Precaution or prevention measures as well as
repressive measures to eliminate harmful agents are
implemented through the forest management operations,
but the success of these operations is highly dependent
on the effectiveness of the
service for reporting, diagnosis and prognosis in forest
protection. If a potential danger is timely observed, there
is a good chance to develop a plan of integrated forest
protection.

Furthermore, FOREST BIOMONITORING is a
special method of studying forest ecosystems that helps
us keep the forest growing stock in a good condition and
retain its favourable health status.

A comprehensive scientific-research method is
employed in the monitoring of the vitality of forest trees
in the Republic of Serbia.

Each tree is a unique object of observation, an
individual of the same importance. In the eyes of the
experts and from the aspect of phytomedicine, it is a
“plant patient™ with its own "medical record"”, which
includes notes about each and every change. This makes
the project a serious chorological study (a study that
requires long periods of time to set up the system of
studying, starting from the study objectives, through
obtaining preliminary hypothesis and subsequent results
to the final goal of getting a deeper insight into the
general condition of the study population).

The obtained results are of utmost importance in
creating a clear picture of the global condition of the
stands owned both by private and by state enterprises.
Continuous monitoring serves as a basis for the
preparation of relevant reports on the condition of forest
ecosystems to which we are obliged by National Forest
Programmes and international conventions in the field of
environmental protection.

Our task is not only to identify the damaging
agents, but also to publish the conclusions reached after
examinations or investigations and to study the reactions
of the society to the published findings on the relevant
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Ilopen nmedunucama y3pouHmka omrehema
IymMa, Kpo3 ImyOJIMKOBarma H3BEACHNX 3aKJbydaKa O OBO]
npobjeMaTHIM  jaBJbajy C€ OUYEKMBAHE peakluje
JIpyIITBa y IIEMWHU Ha KOHCTaTaluje o Hal)eHoM u
IPETIO3HATOM.

Hpyra rpyna nujbeBa cy Hay4YHU IIMJbEBU THE
TeKAMO Ka JOCTH3amy onpehjeHOr HUBOA HAyYHOT
CazHamka O YTWI)y HeraTuBHUX (akTopa Ha
3IpaBCTBEHO cTame myma. OBaj b je Moryhe
JocTMhM HAayYHUM OIMCHBAKEM JIeNIOBamba MITETHUX
(axTopa Ha IIyMCKe eKOCHCTEME, 3aTHM
KIaCU(HUKAIIMjOM W  THUIOJOTH3AIMjOM  CHMIITOMA
omTtehema y 3aBUCHOCTH OfI Y3pOYHHMKA MowTyjyhu cBe
perroHaIHE PUPOAHE CHSIM(PUIHOCTH.

Y 0BOj rpynu Hay4yHHX [HJbE€BA jaBJba C€ H
notpeba 3a o0jalllbelmEM TIOjaBe W HAYYHOT
npensuhama 0 3APaBCTBEHOM CTalmy IIyMa y OJIHCKO]
oynyhaoCTH.

ume mpojexra je ucTpaxkmpame Beh youeHe
YUTaBE MpEXE CauuibeHEe Of pejlanyja y3podHOo -
NOCIIEIMYHIX BE3a JIeNOBamba pa3sHUX HETaTUBHUX
yTHIIaja Ha 3paBCTBEHO CTambe IIyMa.

Pesynrath MOHUTOpHMHIa KOpPUCTE C€ Kao
cacTaBHU  JICIOBM  3aKOHCKHX  JOKyMeHaTa M
MeljyHapoIHUX KOHBEHIMja YHjHU je UWJb yHampeheme
nocrojeher crama. JaBHOCT HH(pOpMaIKja O IIyMapCTBY,
c1000/1aH MPUCTYN UH(pOpMaIHjaMa Koje Ce 0JIHOCE Ha
CTame IIyMa W HIyMapCcTBa M EHHUXOBO IMPABOBPEMEHO
CaoNIITaBamke, MpPEACTaBba OCHOB 32  aJEeKBAaTHO
OJUTyYMBakE M pa3yMeBambe MpoOJIeMaThKe IIyMapcTBa
0l CTpaHe jaBHOCTH. YBoheme cucrema 3a mnpaheme
3PaBCTBEHOT CTamka M BUTAIHOCTH IIyMa y CKIany ca
UN/ECE u EVY wmeromonorujom omoryhasa moseharme
JOMPUHOCA IIYMapCKOT CEKTOpa EKOHOMCKOM |
JIpyLWITBEHOM pa3Bojy Pemybnuke CpOuje. [Ipojexar uma
32 Wb Kpeupame M yHampeheme Kako HaIHOHATHOT
TaKO M TIAH-CBPOIICKOT CHUCTEMa MOHHTOPHUHTA HaJ
IIyMama ¥ IIyMCKUM €KOCHUCTEMUMA.

Crame KOHCTAaTOBaHO Yy Tekyhoj roauHu
peajm3anmje NpojeKkTa U HCTPAKUBAHA

Ilopen npahewe aedonmjanmje npahewme
omrehema IPOy3POKOBAHNX OMOTHUYKAM U a0MOTHIKAM
¢dakTopuMa TmpyKka HaM MOTNYyHY HH(OpMaNHjy O
3/IpaBCTBEHOM CTamy M yrposkeHocTH mryma y CpOuju.

Busyenno ocmatpame nponucaHo MaHyain-om
ICP 3a myme nHa Teputopuju PenyOnukxe CpOuje Ha
orneguuM nosbuma (BUT) HUBO-a 1 moapasymeBa u
npeno3HaBame omrehema Ha crabnuma ox Oosectu u
HITETOYMHA 110 TUTIOBUMA U JIEJIOBUMa cTalia Tae ce
MaHudecTyjy.

To cy BUIBMBH CHMNOTOMH oOmnTehema, Ha:
KOpEHY U KOPEHOBOM BpaTy, YKOJIIMKO CYy IIPU NPOLEHU

issues.

Another group of objectives are scientific goals.
We strive towards achieving a certain level of scientific
knowledge about the impact of adverse factors on the
forest health. This goal can be achieved only if we
follow a certain procedure that includes a detailed
scientific account of the effects of harmful agents on
forest ecosystems and classification or typology of the
symptoms of damage caused by different agents, which
must take into account all regional differences.

This group of scientific objectives requires a
thorough explanation of the phenomenon of forest health
and it must include scientific predictions about the forest
health in the near future.

The aim of the project is to study a whole
network of cause - effect relationships, interactions of
various adverse agents and their impact on the health of
forests.

Monitoring results are used as integral parts of
legal documents and international conventions aimed at
improving the current state. The transparency of all data
related to forestry, free access to the data on the state of
forests and forestry in general and their timely public
announcement make the basis for adequate decision
making and understanding of forestry issues by the
general public. The introduction of the system for
monitoring health status and vitality of forests in
accordance with the UN/ECE and EU methodology
allows the forestry sector to increase its contribution to
the economic and social development of the Republic of
Serbia. The project aims at creating and improving both
the national and the pan-European system of monitoring
of forests and forest ecosystems.

The condition recorded in the current year of
project and research implementation

Defoliation assessment, and the accompanying
monitoring and assessment of the damage caused by
biotic and abiotic factors provide accurate and relevant
information on the health status of forests in Serbia.

Visual assessment prescribed by the ICP
Forests Manual for the forests on the LEVEL | sample
plots in the Republic of Serbia comprises identification
of the damage caused by diseases or pests and their
classification by the type and by the part of the tree
where they are manifested.

These are visible symptoms of damage to the
roots or root collars (e.g. caused by wind), tree buitts,
trunks, branches in the crown base, limbs, branches and
twigs (shoots of the current year), and assimilation
organs. According to the ICP Forests Manual, crown
condition assessments are mandatory for all sample plots
and they are carried out on annual basis (in the period
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Ha JIMIly MecTa Ha TEpeHy BUIJBMBH (BETpOM3BAJIE
HIIp.), 3aTUM CHMIOTOMH y TPHIAHKY CTadla, CUMIITOMH
Ha J1e01y, rpaHamMa y OCHOBH KpOLIbe, 1e0JbUM rpaHama
y KpOLIBHM, TpaHaMa Major IMPEeYHHKA (OBOTOIHIIHU
1300j11) ¥ HAa aCHMUJIAIIMOHUM opranuMa. Manyan |CP
3a OIyMe MpoIucyje a ce MpoleHa cTama KpyHa apseha
0o0aB/ba Ha CBUM Taykama Ha TOJHIIKBEM HHUBOY (Y
nepuay TyHe Bereranuje). JlompwHOC mpojekTa je y
MoryhHOCTH TIpOIleHe yTHWIlaja INTETHHX QaKkTopa Ha
myme, 00e30ehyje momaTke o y4ecTanocTH, MPOCTOPHOM
pacmopery W HAuWHY jaBJbalba OWOTHYKHX W
a0MOTHYKHX IITETHUX (akTopa Ha Teputopuju Cpouje.

VY dYeTMHapCKMM IIymMaMa Haj3acTyIbEHH)e
BPCTE Cy LIPHU U Oenu 6op, cMpya U jena. 3ApaBCTBEHO
cTame YeThHapckux myma y 2014. roaunu je y nennHn
0oJpe Hero y MmhapcKuM IIymMama, a Ha YeTHHApUMa je
NpPOLIGHTYaIHO HajBumie omTehema 3abenexeHO Ha
pHOM 00pYy.

Omnacan maroren Dothistroma pini Hulbary;
(Syn. Scirrhia pini Funk et Parker) ce y 2014. rogunu
jaBjba caMO Ha TPONUIOTOAMIIBFMM YETHHAMa ILPHOT
Ooopa u 1o y ciabujem obmmy. Y mpumaHky crabaia,
jaBJba ce HEKOJIMKO IJbHBA MPOY3POKOBAYA TPYIEHKH, O]
KOjUX je Haj3acTymsbeHuja Fomitopsis pinicola (Fr.) P.
Karst.

Ha detunama Geyor Oopa MPHUCYTHE Cy TIJbUBE
Dothistroma pini Hulbary u Lophodermium pinastri — y
MameM obumy (BUT 53). Ha crabmmma u rpaHama
perucTpoBaHe Cy W Tpyiexkuure Fomitopsis pinicola
(Fr.) P. Karst. u Trichaptum sp. Murrill (BUT 74).
Xepmecu (Adelgidae) ce jaBbajy Ha mojeaMHAYHUM
crabmuma u nogmuinatky (BUT 74). 'moGamHO TnepaHo,
3JIPaBCTBEHO CTame cTabama Oenor Oopa je y OBOj
rojuHu 0oJbe, ajli Cy Ha BEJIUKOM Opojy cradaja
3abenexxeHa jaka omrtehema of pyliema M H3BIAYCHA
KOja TpeJCTaBibajy OMACHOCT y ponazehem mepuony u
YyJja3 3a HallaJ]l MHOTUX IITETHUX MHCEKATa U 0oJIeCTH.

Y cacrojuHamMa cMp4Ye Ha UYeTHHaMa je
KOHCTaToBaH omacan maroreH Chrysomyxa abietis
(Wallr.) Unger (BUT 419 u 420), anu y MambeM 00uMy.
Op 3HaYajHUX TPYJIEKHMIA, PETUCTPOBAHA j€ BPJIO
oracHa TpyJexHua kopena Heterobasidion annosum
(Fr.) Bref., anu na mojenunaynum crabnuma (BUT 73).
Hajuermmhe mTerounHe y cMpYeBHM IIymMama Cy
HOTKOpHaIy — npBeHcTeHo Ips typographus (BUT 65),
KOjH je KOHCTAaTOBaH je Ha JIOKAIUTETHMa I7/Ie MOCTOje
CyBa, U3BaJbeHa cTabma cmpue (moppywje HII
Komaonuk, Tauke Ha mojapydYjuma onpeheHHx pexuma
3aIlITHTE).

Ha OvounaukanujckuM Tadykama ca jeJioMm, Ha
rpaHama cy oj rJprBa Hajuemihe mpucyrtne Cenangium
ferruginosum Fr. (Syn. Cenangium abietis (Pegs.) Duby.
u Lirula nervisequa (DC ex Fr.) Darker (Syn.
Lophodermium nervisequim (DC ex Fr.) Rehm. na

full of vegetation). The greatest value of the project lies
in the contribution it has made to the overall assessment
of the impact of harmful agents on forests, and in the
data on the frequency, spatial distribution and
occurrence pattern of harmful biotic and abiotic agents
in the territory of Serbia.

The most common tree species in the coniferous
forests of Serbia are Scots pine, Austrian pine, spruce
and fir. The health state of coniferous forests in 2014
was generally better than the state of broadleaved
forests. The greatest damage was recorded in Austrian
pine trees.

A very serious pine pathogen, Dothistroma pini
Hulbary; (Syn. Scirrhia pini Funk et Parker) occurred in
2014 only on the previous year’s needles of Austrian
pine trees, but the damage was minor in extent. Several
wood-rotting fungi occurred in the butt of the trees, most
common being Fomitopsis pinicola (Fr.) P. Karst.

Dothistroma pini Hulbary and Lophodermium
pinastri fungi were found on the needles of Scots pine,
but they were also minor in extent (SP 53). Stems and
branches hosted wood-rotting fungi Fomitopsis pinicola
(Fr.) P. Karst. and Trichaptum sp. Murrill (SP 74).
Aphids (Adelgidae) occurred on individual trees and
young crop (SP 74). Globally, the health status of
Austrian pine trees was better this year, but a large
number of trees suffered severe damage caused by
felling and skidding which may pose a threat in the
future period because the wood is in a receptive
condition for the attack of insects and pathogens.

A dangerous pathogen Chrysomyxa abietis
(Wallr.) Unger was recorded in the spruce stands (SP
419 and 420) but only in a small number. The recorded
wood-rotting fungi included a very dangerous
Heterobasidion annosum (Fr.) Bref. root-rotting fungi
but only on individual trees (SP 73). The most common
pests in spruce forests are bark beetles - primarily Ips
typographus (SP 65), which was recorded in the
localities where there were dead uprooted spruce trees
(NP Kopaonik plots in the areas of specific protection
regimes).

Fir sample plots most commonly recorded
Cenangium ferruginosum Fr. (Syn. Cenangium abietis
(Pegs.) Duby. and Lirula nervisequa (DC ex Fr.) Darker
(Syn. Lophodermium nervisequim (DC ex Fr.) Rehm on
the needles. These fungi occurred on SP 420, but they
were minor in extent. Of epixylous or wood destroying
fungi Armillaria ostoyae (Romang.) Herink. was
recorded, but in a small number (SP 418). Very strong
resin bleeding was recorded in a number of trees. It
could have been caused by a variety of factors and in
two to three years it may cause dieback of the trees.

The most common broadleaved tree species on
the sample plots are different species of oak — sessile
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yetrHaMa. OBe TJbHBE ce jaBibajy Ha BUT 420, amm y
MameM 00nMy. On eMMKCHITHUX TJbMBA KOj€ pazapajy
IpBHY Macy, peructpoBana je Armillaria ostoyae
(Romang.) Herink. y cmabujem ooumy (BUT 418). Ha
BHIIe cTabaina jene nmpuMmeheHo je U jako Iypeme CMOoJIe,
KOje MOKe OUTH TOCIeIuIa JIejcTBa OpOjHHUX (pakTopa, a
Kao Kpajibu pe3yiTaT [ojda3d A0 MOTIYHOT Cyllema
crabaia y mepruojy of ABE 10 TP TONHE.

Op numhapckux BpCTa, Haj3aCTYIJBEHH]jE BPCTE
Ha OMOWHIVKALIM]CKMM TauyKama Cy XpacTOBH - KUTHAK,
mep ¥ clagyH, a oOyXxBaTajy CacTOjUHE PasITHIUTHX
CTapoCTH.

Ha nmumihy ozppacnux crabana ¥ Ha MOAMIIATKY
PETUCTPOBAaHO je BHIIE BpCTa MATOreHUX TIJbHMBA a
Haj3acTyIlubeHHje  je  menennuia  Microsphaera
alphitoides Grif.& Maubl (BUT 8).

Opn uHCcekaTa — y3pouHuKa omrehema Ha JIMCTY
xpacta Hajuemhe ce jaBJpajy paHU AedoiujaTopu
(Geometridae) u casujaun (Torticidae). Ha BUT rme
JOMHHHUpa KUTHAK ©  JyXBaK OJ  XpacToBa,
KOHCTATOBAHE CYy IOCIIEIHIIE, U3Y3€THO CI1a00T 10 PETKO
Cpemmer Hamajaa, YriaBHOM MaJior  Mpa3oBIa
(Operophtera brumata L.) u Benukor mpasosia Erannis
defoliaria L.; a 3arum u rycenuma Alsophila sp.,
(Lepidoptera: Geometridae). OBe romuue 3abenexeH je
ymepeH Haman ox Geometridae-a na BUT 47, u cnabuju
Ha BUT 6 u 7. OBo cy omrtehema koja marupajy ca
HOYETKA BEreTaloHe Ce30He.

Ha crabnmuma je Takohe KOHCTATOBaH CpelmbH
HamaJ XpacToBHX caBujaya - Totricidae, a najuerthe ce
jaBsba 3ereHu xpactoB casujau (Tortix viridiana L.).
Bpcre Totrticoides alternella Hbn. Panu xpactoB
caBujau u Archips xylosteana L. Illapenu xpactos
caBujau, jaBibajy ce y 2014. Beoma uecto Ha BUT, a
omrehema cy KapaKTepUCTHYHA, IO I0Ja YBHjEHH
JIMCTOBH XPacTOBa, KUTHAKa U JTy)KIbaKa.

oak, Turkey oak and Hungarian oak, which grow in
uneven-age stands.

Several species of disease-causing fungi were
recorded on the leaves of mature trees and on the young
growth, the most common being powdery mildew
Microsphaera alphitoides Grif.& Maubl (SP 8).

The most common oak leaf damaging insects
are early defoliators (Geometridae) and leaf rollers
(Torticidae). Sessile and pedunculate oak dominated
stands reported damage caused by weak to moderate
attacks of the winter moth (Operophtera brumata L.)
and the mottled umber (Erannis defoliaria L .); as well
as of the Alsophila sp. caterpillars (Lepidoptera:
Geometridae). This year saw a moderate attack of
Geometridae on SP 47, and a weak one on SP 6 and SP
7. These injuries were inflicted at the beginning of the
growing season.

Weak trees suffered a moderate attack of oak
leaf roller moths - Totricidae, the most common being
the green oak tortix (Tortix viridiana L.). The species
Totrticoides alternella Hbn. and Archips xylosteana L.
were common in 2014 leaving the leaves of sessile and
pedunculate oaks half rolled.

71



Cauka 7. Tunuyse mrere oJ paHx nedonujaTopa Ha BUT — lopaunhu
Figure 7. The damage typical of early defoliators — SP Gorac¢ici

Cymeme BpXOBa M HOBHX MIIQJUX H3JaHAKa
KUTHaKa MPHUCYTHO j€ U Kao MOCJeUIa JIe/I0Babha H13a
HITETOYMHA - y TO4YeTKy paHu JedonujaTopu
(Geometridae) wu caBujaum (Torticidae), a 3arum
yJaHYaHO JIeIOBabe MUHEPA, Ha TIPUMED, MPECTaBHUKA
u3 ¢pammmje (Lepidoptera, Ticheridae) - ca Bpcrom
Ticheria ekedlabella Bjerk. koju je  Beoma uect
y3pO4HUK ommTehema XpacTOBUX KPOIIBH Ha BEIUKOM
6pojy BUT (cauka 7).

On nedommjaropa (rybap Kao JTOMHHAHTHH)
HajBHIIE LITETa MPETPIEJe Cy IepoBe IIyMe M CIaayH
nojeauHavHo. JajHa jerna ryoapa (Lymantria dispar L.)
MOjeIMHAYHO C€ jaBJbajy Ha cra0iiuMa CcliaiyHa Ha
mHoruM BUT. HakoH mnpouuioroguiimer KalaMHUTETa
OpojHocT Tybapa y mymama CpOwuje, je peaykoBaHa M
OBE TOJIMHE MOXKE Ce KOHCTaTOBATH MOYETaK Perpecuje
a0yHJaHIIMja, peTporpajamuoHa  ¢asza  HEeroBUX
nonynanuja. JaBiea ce uamely ocranux na Ha BUT 27,
33, 35, 63, 36, 39, 63, 32 u 100 (cinuxa 8).

Dieback, or the gradual dying of plant shoots,
starting at the tips, was caused by the activity of various
pests — initially by early defoliators (Geometridae) and
leafrollers (Torticidae), followed by the joint activities
of miners, for example, by the representatives of the
family  (Lepidoptera, Ticheridae) with Ticheria
ekedlabella Bjerk which was a very common damaging
agent of the oak crown on a large number of SPs (Figure
7).

The damage caused by defoliators (notably the
gypsy moth) was the greatest in Turkey oak forests and
in individual Hungarian oak trees. Egg masses of the
gypsy moth (Lymantria dispar L.) were found on
individual Hungarian oak trees on many sample plots.
After the last year's calamities, the gypsy moth
decreased in abundance in the forests of Serbia, which
means that he had reached the retrogradation phase of
its populations. It occurred on SP 27, 33, 35, 63, 36, 39,
63, 32 and 100 (Figure 8).
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) p el 2

Cauka 8. ['ybapesa Jsieriia Ha ne6ny oraennor ctabna na BUT y HIT IECIIOTOBAILL
Figure 8. Gypsy moth litter on the trunk of experimental trees at ICP Spot in FE DESPOTOVAC

Cynipidae, moce6Ho Bpcta Neuroterus quercus
baccarum L. - xoHCTaToBaHe Cy Ha Iepy, Y 3HA4YajHOM
o0umy Ha BesiukoM Opojy BUT.

U3 damunuje Cecidomidae, myBe ranuie, oBze
KoHKpeTHO Bpcta Dryomia circinnans Girauld, gecto ce
jaBJba Ha HaIM4Y]y JincToBa XpactoBa Ha BUT. Ose raie
JUYe Ha OHE MPETXOHE BPCTE, CaMO LITO Cy MIOKPUBEHE
(huHUM Ay1aunIiaMa, ajld UM je MTETHOCT MOJIjeIHaKa jep
n3a3uBajy (pu3HoNOmKO ClnabJbehe JIMCTOBA W MIAJIe
Owbke  3aocTajy |y  TOpacTy  yciel  OINIITe
e OpMHUCAHOCTH.

Ha Taukama ca JOMHUHAHTHOM BpPCTOM —
OarpemoM, jaBjba ce U3 oBe (hamuiauje OarpeMoBa MyBa
ranmuia - Obolodiplosis robiniae Hald. Omrrehema ox
€ Cy YeCTO M MacOBHO eBujeHTHpaHa y 2014. roguan
Ha BUT.

Altica quercetorum Foudr. dect je Ha BpUIHUM
n300jIMMa XpacToBUX cradayia, ca KapaKTePHCTHYHO
JneOpMUCAHO CUTHO (OPMHUPAHUM JIMCTOBHMA KOjH CE
Cylle, WIN CY CKEJICeTHPaHU ACIMMHYHO WM IMOTIYHO.
Bupine pynuyacTte M3rpu3vHE Ha JMCTOBUMA €BUJICHTHE
Cy Kao TOCJeuna JejoBamkba OBE ITETOYNHE, Ha JIMCHO
TKHUBO.

Ha nebGnmma xpacta npucycTHO je BHIIE THUIIOBA
omrehema, 0J1 KOjUX Cy HEKa BeoMa OracHa M 3HadajHa.
Baktepujcke TymMopacTe TBOpeBHHE Ha JeOiMMa MOTY
noctrhu BelHKe pa3Mmepe, alli ce jaBibajy MOjeJHHAYHO
U y HEHEeroBaHWM cacTojuHama. Ha nmebnmuma ciamgyHa

Gall wasps (Cynipidae family), with the
emphass on Neuroterus quercus baccarum L., were
found on Turkey oak trees, on a large number of sample
plots and in a great number.

The Cecidomidae, the family of flies known as
gall midges that often occur on the underside of oak
leaves, in this case included the species of Dryomia
circinnans Girauld. These galls differ from the ones of
the previous species only in that they are covered with
fine hairs, but they are as harmful as the previous galls
because they cause physiological decline of leaves and
the young plants experience a slower growth due to the
general deformity.

This family includes the gall midge -
Obolodiplosis robiniae Hald that occurred in the stands
in which locust is the dominant tree species. It
frequently caused widespread and extensive damage on
the sample plots in 2014.

Altica quercetorum Foudr. was common on
apical shoots of oak trees, with typically deformed dying
leaves that partially or completely keep their skeleton.
Notable holes made by biting are obviously the result of
the activity of this pest.

Several types of damage were recorded on the
oak trunks, some of which are very important and
dangerous. Bacterial tumor-like growths on the trunks
can reach large proportions, but they occur only
individually and in untended stands. There are galls of
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MpUCyTHE Cy Kaprodope TpyJexHHUIA
versicolor (Fr.) Pil., Fomes fomentarius kao u wmpka
IEHTpAIHA TPYJICXK, KOja c€ jaBJba yriaBHOM Ha Beh
o3nehennm crabnmma (cmuka9).

Coriolus wood-rotting fungi Coriolus versicolor (Fr.) Pil., Fomes

fomentarius and the brown heart rot, which occurs
mainly on damaged trees (Figure 9).

,I\"

Canka 9-.:I_IeHTpaJ1‘Ha TPYJEK Ha OykBa- I VBarbuua
Figure 9. Heart rot on the beech — FE Ivanjica

On aOWMOTMYKMX YHMHWIIALA, KOJ KHTH-AKa
NpUCYTHE cy y ciabujeM oOuMmy o37e[e Of Mpasa Ha
kopu paebana. Mexanuduka omrehema nebana xpacra
pETUCTpOBaHa Cy Ha JleCeTak HCIMTHBAHUX cTabana, a
HacTaua cy JI¢jCTBOM aHTPONOIeHOr (hakTopa, OJZHOCHO
OPWIMKOM ofapama M H3BlaueHka cTadia HpUIMKOM
ceue. OBe o3nene MPeACTaB/bajy  MOTCHIMjATHY
OIaCHOCT M yJ1a3 3a MHOT'€ IITETHE WHCEKTE, ITbHUBE KOje
IPOY3pOKY]jy onacHe 0onecTu.

Cymeme BpxoBa cTadaja KUTHAKa je Takohe
NPUCYTHO. Y3pOK Cymema je MOpex IMOMEHYTHX
(dakTopa M AenoBambe HHU3a IUTETHUX (PAKTOpa, a MOXKE
Ja Jatdpa ¥ W3 aKyMyJIHpaHHUX LITETa U3 MPETXOJHHUX
roguna. Acrobis tumidella Zin. (Lepidoptera, Pyralidae),
IVIAMEHIIM — TIpaBeé W3TPU3MHE HA JIMCTOBUMA H
Nay4rHacTO CJIEIJbYjy BHILE JIMCTOBA Ha BPXOBHUMa
n3bojaka. OBa omrehema cy Takole nerekroBaHa Ha
BUT, npetexno ca kutmakoM y 2014. rog.

Synantedon conopiformis Esper. (Lepidoptera,
Aegeridae=Sesiidae) crBapa kamycupaHe Habope MOITyT
ryKa WIM TyMOpa, y HpUAaHnuMa crabayia, MOroTOBO
KATHaKOBUX cTalana, y HM3JaHAYKUM cacTOjuHaMa ca
OBOM XpacTOBOM BpCTOM Kao aomMuHanTHoMm (LI
neckosarl, BUT Ilerm).

On octamux OMOTHYKHX y3pOYHHKA IITETa, HA

Abiotic agents affecting sessile oak trees
included frost damage on the bark of tree trunks, but it
was minor in extent. Mechanical damage to the oak
trunks was recorded in a dozen of observed trees. It was
caused by human actvities, i.e. by tree felling and
skidding. These lesions present a potential danger and
provide entrance to many harmful insects and fungi that
cause dangerous diseases.

Dying-back of sessile oak trees was also present.
Besides the aforementioned factors, the cause of the
dying could be the impact of a number of adverse
factors, including the accumulated damage from
previous years. Acrobis tumidella Zin. (Lepidoptera,
Pyralidae), known as snout moths bite the leaves and
then paste a number of leaves together on the top of the
shoots. This kind of damage was recorded mainly on the
sessile oak sample plots in 2014.

Synantedon conopiformis Esper. (Lepidoptera,
Aegeridae=Sesiidae) makes scars that look like gnarls or
tumors in the butt end of trees. In 2014, they were
mainly found in sessile oak trees in the coppice stands of
the sessile oak-dominated sample plots (FE Leskovac,
SP DBzep).

Among other biotic damaging agents, branches
of some oak trees had parasitic flowering plants — white

74



M0jeIMHAYHAM TpaHaMa XpacTa je perucTpoBaHO
MPUCYCTBO TMapa3uTHUX MBeTHUma - Oeme (Viscum
album L.) u xyre umene (Loranthus europaeus Jacq.)
KOoje w3a3uBajy (U3HOJIOMIKO Cclabiheme crabana u
JOBOJIC HMX Yy TPEIUCIO3WIMjy 3a Hamag OMacHUX
pasapaua apsera u mrerounHa (BUT 26, 27, 60).

Ha ne6numa xpacta mocToju ¥ MPUCYCTHO BHUIIIE
TumoBa omTehema, 0 KOjUX Cy HEKa BeoMa OIlacHa |
3Ha4YajHa HOp. OaKTepHjcKe TyMopacTe TBOPEBWHE Ha
nebiuMa  Mory JocTuhd BelHMKe pasMepe, ajlu ce
jaBJbajy MOjeAMHAYHO ¥ Y HEHETOBAaHUM CAaCTOjMHAMA.

Opn abWOTHUYKMX YHWHWIANA, KOJA CIaayHa Cy
o31e1e 0] Mpa3a Ha Kopu Jebana NpUcyTHe y cnabujem
obumy, 10k cy omrehema numrha jako u3paxkena (y3pok
je rpam). Mexannuka omTehema pgebama Xpacta
peructpoBaHa cy Ha crabanuma y 2014-toj roamHu, a
HacTajla Cy JIGjCTBOM aHTPOIIOICHOT (paKTopa, OJHOCHO
MIPUIIMKOM oO0apamka W W3BJAYeHa CTalNa MPHIUKOM
ceue. OBe oznene TMPeACTaBibajy TMOTSHIHjAHY
OTIaCHOCT M yJ1a3 3a MHOT'€ IITETHE UHCEKTE, ITbHUBE KOje
MPOY3POKYjy omacHe OOJIECTH, Kao W pa3apaye IpBHE
Mace.
Ocrane numhapcke BpCTe Ha KOjUMa Cy €BUACHTHpaHA
omrtehema on OonmecTd M IITETOYMHA Cy Tpad, KIeH,
TOPCKH jaBOp, TIOJBCKH jaceH, Ope3a u quBJke Bohkapuiie
(cnuka 10). HInancka Oy6a (Lytta vesicatoria L.) u
jacernoB cypmarn (Stereonychus fraxini Deg.) jaBibajy ce
Ha TI0JECKOM jaceHy, OMOMHANKaIMjcKka Tayka 11.

mistletoe (Viscum album L.) and yellow mistletoe
(Loranthus  europaeus Jacg.) which  caused
physiological weakening of the trees and made them
susceptible to the attack of serious wood destructors and
pests (SP 26, 27, 60).

Several types of damage were recorded on the
oak trunks, some of which were very important and
dangerous. For instance, bacterial tumor-like growths
can reach large proportions, but they occurred only
individually and in untended stands.

Abiotic factors in Hungarian oak trees included
minor frost shakes on the bark of tree trunks (caused by
hail). Mechanical damage to the oak trunks was
recorded this year again and it was caused by human
activities, i.e. by tree felling and skidding. These lesions
present a potential danger because they provide entrance
to a large number of harmful insects or fungi that cause
dangerous diseases and reduce wood volume.

Other deciduous species with the damage caused
by pests and diseases were beech, maple, sycamore, ash,
birch and wild fruit trees (Figure 10). Spanish fly (Lytta
vesicatoria L.) and ash weevil (Stereonychus fraxini
Deg.) were found n ash trees on sample plot 11.

1.

Cianka 1. BTI/I'-I

j MeTa Ha I'pady- BUT y HIT" [Tpujenosse

Figure 10. Witches™ broom on a hornbeam tree — SP in FE Prijepolje
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Ha rpanama u nebmy crabama Opese (Betula
pendula Erhr.) xoja je momunantHa Bpcta Ha BUT 20 u
91, mojarsbyje ce Tpynexuuia Piptoporus betulinus
Karst. (ciuka 11).

The wood-rotting fungus Piptoporus betulinus
Karst. (Figure 11) occurred on the branches and trunks
of the birch (Betula pendula Erhr.), which is the
dominant species on SP 20 and SP 91.

Cianka 11. apHO(I)ope ynmmue Piptoporus betulinus

Figure 11. Conks of the wood-rotting fungus Piptoporus betulinus

Ocum XpacTOBUX, BEJINKU 0poj
OMOMHIMKAIMjCKUX Tayaka Hajmaze ce y OyKOBHM
mrymama. OTBapameM CKJIONa, ITO ce 4YecTo jaoraha
HEpAllMOHAJIHUM Ta3I0BalbEM Yy IPpHUBATHUM IIIyMaMma,
JI0J1a34 10 OKETOTHHA yIlase Kope, Koja je OHJla CKIOHa
THIUYHOM JIaHIly KOMOMHOBama INTETHUX areHaca Ha
OykBu ((U3HOJIONIKE IITETOUYMHE, OYKBHH IITHTAII,
3aTUM ENHUKCUJIHE TIJbUBE a KacHHje W KiuiodarHe
MHCEKTH M Ha Kpajy Ttpynexsuue). Puznonomku
ocnabena u OoylecHa cTabia OJUIMYHA Cy METa 3a Hallajl
pasHux IIpuMapHux )51 CCKYHOapHUX HITETHUX
HMHCEKAaTCKUX BPCTa, LITO Y KPajHeM CIy4ajy AOBOIH J10
nojaBe Cylllemha, KaKo MOjeIMHAYHUX, TaKO M Tpyra
crabana.

Omrehema 0] MHCEKaTa pErucTpoBaHa Ha
aunrhy OyKBe, yrJIaBHOM Cy OJf MUHEpA M Taalia.

Mikiola fagi (Htg.), OykBuHa MyBa ranwa,
cTBapa raie Ha Jjumhy Oykse, nedopMmuiIe HX H
CMamyje HBUXOBY acHMHIAIMOHA CIHOCOOHOCT (ClMKa
12). Ose roaune 3abesexena cy crabia ca JTUCTOBHMA
KOja Cy y €HOPMHOM Opojy IMpeKpUBEeHa rajama OBe
rajmie, ¥ To Ha BesimkoM 0pojy BUT, moceGHO y jy»KHO]
CpOwuju, LT Jleckosan, anu u y IIT" VBamuna. Japipajy
ce u Hartigola annulipes Hartig u 3ajenso ca MuHepom
oykse Phyllonorycter messaniella Zell. BykBuu mosbaig
munep  (Lepidoptera.  Gracillaridae), uecra je
(uznoNoIIKa MTETOYNHA OYKBUHHX OTJIEIHUX cTadana,
WTO Cy InoKazaja ocMmarpawa Ha BUT y wuctum

In addition to oak, a large number of sample
plots are located in beech forests. Canopy opening,
which is a common consequence of the irrational
management of private forests, often cause bark
scorches which initiate a chain of harmful agent
activities on beech trees (starting with physiological
pests, such as beech scales, which are followed by
epixylous fungi and xylophagous insects and ending
with wood-rotting fungi). Physiologically weakened and
diseased trees are susceptible to the attack of a variety of
primary and secondary detrimental insects, which can
eventually lead to the dying of both individual trees and
groups of trees.

The damage recorded on beech leaves was
mostly done by beech gall midges and beech leaf
miners.

Mikiola fagi (Htg.), known as the beech gall
midge, feeds on the leaves of beech trees, deforms them
and reduces their assimilation capacity (Figure 12). This
year, the leaves of some trees were covered with an
enormous number of galls produced by this midge. They
occurred on a great number of sample plots, especially
in southern Serbia, FE Leskovac, but also in the FE
Ivanjica. Hartigola annulipes Hartig appeared together
with the beech leaf miner Phyllonorycter messaniella
Zell. Beech mining moths (Lepidoptera. Gracillaridae)
are a common physiological pest on beech sample trees,
which was confirmed by the observations which were in
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nonpy4djuma Cpbuje y 2014. rogunu, 3a BUT: 78, 76,
77.

2014 carried out on the same localities in Serbia (SP 78,
76, 77).

Cunka 12. Mikiola fagi ,rane Ha nmunthy Gykse
Figure 12. Mikiola fagi,galls on beech leaves

Rhynchaenus fagi L. (Syn. Orchestes fagi L.),
OyKBHH CypJanl MUHEp MPUYHIHaBa MITETE Ha OPACIIIM
crabnuma OykBe, Takohe, cMamyje acUMHIAUOHY
HOBPUIMHY JIUCTa W (U3HOJIOMIKH CJIadu HamajHyTa
crabma. Ha BUT 87 koHcratoBaHa cy 3HauajHa
omrreherma on OykBune snuche Bamu Phyllaphis fagi L.
(cmuka 13), y BpeMe pojerba OBOT MHCEKTA.

Rhynchaenus fagi L. (Syn. Orchestes fagi L.),
known as beech leaf mining weevil, causes damage to
adult beech trees, reduces the assimilation leaf area and
physiologically weakens the attacked trees. SP 87
recorded significant damage done by the beech aphid
Phyllaphis phages L. (Figure 13), at the time of insect
swarming.

Cuuka 13. Phyllaphis fagi, omrrehema na nucrty
Figure 13. Phyllaphis fagi, leaf damage
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Ha xopm cy perumcrpoBane pak — paHe, a y
MpUIaHKy cradajia TPUCYTHO j€ BHWINE BpPCTa TIJbHBA
NPOY3pOKOBaua TPYJIEKH, alli y ciabujem oOumy.

Op omrehema aOMOTHYKOT TIOPEKIA CY, YECTO
Cy TpHUCYTHE TyKe HeNapasuTHOT TIIOpeKsia, Koje ce
jaBJbajy Ha KopH Jebana OykBe, a BETUUMHE Cy O IMap
MUJIUMeTapa 10 3 1M y NPEYHUKY U Ha MOjeAHHAYHUM
cTabmmMa ce jaBibajy y BeTHKOM Opojy. O MeXaHUIKHIX
(hakTopa KOju Ccy y3pokoBanm omrehema Ha MIIaIuM
crabnuma OykBe y 2014-Toj romuHH, TOTpeOHO je
HAIIOMEHYTH Ja j€ HajBUIIIE O3JIe[]a MPOYy3POKOBAO T'PAS.

Ha nexxaBuHM je perucTpoBaH BeTUKH OpOj
kaprnodopa ripuBa Fomes fomentarius (L.: Fr. ), (Syn.
Ungulina fomentaria/Linn./Pat) a takohe npucyTHa je u
Nectria sp. ¥V okoiuHU Tayaka ca OyKBOM HMMa J0OCTa
TpyluX cTabaja HamaJHYyTUX TPYJCKHUIIOM Trametes
versicolor (Fr.) Pil. (Syn. Coriolus versicolor L. Et Fr.)
Quel.).
3a cana je OykBa Kao Halla HajpaclpoCcTpameHuja BpcTa
JpBeTa A0OpOTr KOHIWIMOHOT CTama, ajld Cy HaBeICHH
Y3pOYHHIIA IITETa JOBEIH TOTa Jla je Ha II0jeIUHIM
JOKAIUTETHMA YTPOKeHAa M ¥MMa IPEIUCHO3UIHy 32
Jajbe IIUPeH’Ee OMacHUX OONecTH W IUTeTodrHa. 300T
Tora cy morpebe 3a dyecTuMm mpahiemeM crama H
MPaBWJIHUM  CIPOBOhEHEM IIIYMCKO Y3TOjHHUX Mepa
HEONXOJHEe, Kako OM ce INTeTe CBeJie Ha HajMamby
Mmoryhy mepy.

Ta6ena 10. Y3poununu omrehema Ha ctabnuma y 2014,
Table 10. Damage agents on the trees in 2014

Cankers were recorded on the bark and several
species of wood-rotting fungi in the butt end of the
trunks, but they were minor in extent.

The damage caused by non-living agents
occurred in the form of non-parasitic gnarls. They were
found on the bark of beech trunks and grew from several
millimeters to 3 cm in diameter. In some trees, they were
quite numerous. The greatest mechanical caused to
young beech trees in 2014 was inflicted by hail.

A large number of conks of Fomes fomentarius
(L.: Fr. ), (Syn. Ungulina fomentaria/Linn./Pat) were
present in the branch litter. They were accompanied by
Nectria sp fungi. There was a large number of decayed
trees infested by the wood-rotting fungus Trametes
versicolor (Fr.) Pil. (Syn. Coriolus versicolor L. Et Fr.)
Quel.) in the vicinity of the beech sample plots.

As the most common tree species in our
country, beech is still in a good condition. However, the
recorded damaging agents have endangered it at some
localities, so that it is now prone to further spread of
dangerous diseases and pests. Therefore, if we want to
minimize the damage, condition monitoring must be
carried out as frequently as possible and silviculture
measures must be properly implemented.

WrewOn | Mrermon |5 00 lirera o Wreror | UER | Mmoo
% HH:eg:J:é(?zma FE?:SQ:S?BI arenaca/Dama | Yoseka/Anthropoge B:TCI; i/szzrga 3araljersa/Dama H"gfzzzgégabma mrrere/Oth
g insects 4 g funai 4 ge caused by nic damage g fire Y ge caused by g ame Y er damage
9 abiotic agents local pollution Y

3a cae Bpete/ 10,60 4,31 0,99 0,34 0,82 0,00 0,00 4,79
All species

3a uernnape/ 3,87 3,27 2,98 0,30 0,00 0,00 0,00 5,06

Conifers

3a Gemu Gop/ 17,86 1,79 1,79 0,00 0,00 0,00 0,00 8,93
Scots pine

3a cmpuy/ 1,36 0,00 2,04 0,00 0,00 0,00 0,00 6,12

Spruce
3a jeny/Fir 1,47 0,00 8,82 1,47 0,00 0,00 0,00 4,41
3a uprm Gop/ 0,00 14,93 0,00 0,00 0,00 0,00 0,00 0,00
Austrian pine

3a mamhape/ 11,46 4,45 0,73 0,35 0,92 0,00 0,00 4,75
Broadleaves

3aBi§Ey/ 13,44 4,04 0,83 0,71 0,83 0,00 0,00 6,30

3a ep/ 6,43 2,02 1,29 0,18 0,74 0,00 0,00 4,41
Turkey oak

3a criaptyn/ 4,71 2,09 0,00 0,26 2,62 0,00 0,00 4,19

Hungarian oak

3a kuriax/ 30,65 8,06 0,54 0,00 0,00 0,00 0,00 11,83
Sessile oak

3a 6,14 0,88 0,00 0,00 0,00 0,00 0,00 0,88

rpab/Hornbeam
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8. KINMMATCKE KAPAKTEPUCTHUKE 3A 2014.
IroaAnHy HA TEPUTOPUJU CPBUJE

Amnajusa 3ume 2013/2014. roqune

VY Behem neny Cpouje 3uma 2013/2014. ronune
je Omnma exkcTpeMHO Torula m Beoma cymHA. Cpenmba
TEeMIIepaTypa Bazyxa y TOKy 3uMe Omiia je y HHTepBally
on 1,3°C y Tloxern no 5,4°C y Beorpamy, a y
mmannEckaM npenennma ox -0,2°C ua Iprom Bpxy 10
2,3°C na 3naTubopy.

Hajeuma nHeBHa Temmeparypa y TOKY 3HMeE
u3Mepena je 17. ¢ebpyapa y 3ajeyapy W HM3HOCHIIA je
24,0°C.

Bbpoj negennx naHa, ca MaKCUMAIHOM JHEBHOM
temneparypom HmwkoM oz 0°C, 6uo je y unrepnaiy oj 4
y Bpawmy u beorpanmy mo 18 y Heroruny. Hajsumie
neneHux naHa Ha monpydjy CpOuje 3abenexeHo je Ha
puom Bpxy, ykymHo 23.

bpoj MpasHuX gmaHa, ca  MHHUMAaIHOM
Temmeparypom koM ox 0°C, 61O je y MHTepBaly Of
27 y Beorpany no 65 mana y 3ajeuapy, a Ha IJIJaHMHaMa
on 52 Ha 3nmatubopy 1o 75 nana Ha Konaonuky.

Hajamxa temmnepatypa y TOKy 3uMe H3MepeHa je
na Llprom Bpxy 31. janyapa u usnocuna je -20,2°C.

3uma 2013/2014. roaune je Owmna Tpeha
Hajroruja y CpOuju y nepuony on 1951-2014.roaune,
a japyra Hajroudja y beorpamy 3a mepuon mepema
(1888-2014).

Hajrorumja 3uma y CpOuju u beorpany je Ouna
2007. ronune. Cpenma 3UMCKa TEMIIEpaTypa Baszayxa y
Cp6uju 2007. romure usrHocuia je 4,0°C, a y Beorpamy
3,5°C.

VY beorpagy je TokoMm Beher nema 3MMCKOT
nepuona, Cpelma, MaKCUMaJlHAa W MHHHMAalHa
TeMmreparypa Ba3zjayxa OwWia HW3HQJ BHIICTOAMIIEHET
npoceka.

VYKynHa KOJIMYHMHA NaJaBHHA j€ TOKOM 3UME Y
CpOuju Omita ucTo MPOCEYHUX BPEIHOCTH Y OJHOCY Ha
HopMany 3a pedepenTHn nepuon 1961-1990, ox 40,4
mm y HoBoM Cany no 98,1 mm nHa Konaonuky. Cyma
naJiaBuHa je y OJJHOCY Ha HopMaiy Owiia y HHTepBaiIy O
27% y KpamseBy 1o 83% na [Tanuhy.

MakcumanaHa JHEBHa KOJIMYMHA IaJaBUHA
peructpoBana je y Kypmymnuju 25. janyapa u
u3Hocwia je 28,6 mm.

Bbpoj nmana ca cHeXxHMM TNOKpHBadeM je OHO
UCIO/I TPOCEYHUX BPEAHOCTH Yy HIDKUM IpelenMa
Cpbuje (ox 4 mo 22 nana). Y IUIAHUHCKUM IIpee/iuMa
Opoj JlaHa ca CHeXXHUM TIOKpHBaYeM OHO je Y HHTEepBaTy
on 41 na 3narudopy no 78 Ha Komaonuky. MakcumanHa
BHCHHA CHEXHOI TIOKpHBada pETUCTPOBaHA je 6.
(dhebpyapa ©a llpuom Bpxy u wu3Hocuma je 39

8. CHARACTERISTICS OF CLIMATE IN SERBIA
IN 2014

Winter 2013/14

The winter of 2013/2014 was exceptionally hot
and very dry across most of Serbia. The mean air
temperature during the winter was in the range from
1.3%C in Pozega to 5.4°C in Belgrade, while in
mountains it ranged from -0.2°C on Crni Vrh to 2.3°C on
Zlatibor.

The highest daily winter temperature was
measured on February 17" in Zajegar and it was 24.0°C.

The number of icy days with the maximum daily
air temperature below 0°C ranged between 4 in Vranje
and Belgrade and 18 in Negotin. The greatest number of
icy days was recorded on Crni Vrh and amounted to 23
in total.

The number of frosty days, with the minimum
temperature below 0°C, was in the range from 27 in
Belgrade to 65 in Zajecar, while in mountains it ranged
from 52 on Zlatibor to 75 days on Kopaonik.

The lowest air temperature during the winter
was recorded on Crni Vrh and it amounted to -20.2°C.

The winter of 2013/2014 was the third warmest
in Serbia over the period from 1951 to 2014 and the
second warmest in Belgrade over the measurement
period (1888-2014).

The warmest winter both in Serbia and in
Belgrade was in 2007. The mean winter air temperature
in 2007 was 4.0°C in Serbia and 3.5°C in Belgrade.

Most of the winter 2014 had the mean, the
maximum and the minimum air temperatures above
long-term average.

The total amount of rainfall during the winter in
Serbia was below long-term average calculated for the
observation period 1961-1990 - from 40.4 mm in Novi
Sad to 98.1 mm on Kopaonik. The rainfall totals were
from 27% of the normal value in Kraljevo to 83% in
Palié.

The maximun daily rainfall of 28.6 mm was
recorded in Kur§umlija on January 25™.

The number of snow days was below average in
the lowlands of the country (4 to 22 days). Mountainous
regions had from 41 snowy days on Zlatibor to 78 on
Kopaonik. The greatest snow depth was recorded on
Crni Vrh on February 6", 2014 and it amounted to 39
cm.

The winter of 2013/14 has been the third winter
with the lowest rainfall in Serbia sincel951, and the
sixth in Belgrade since the beginning of weather
measurements in 1888.

During the winter, the amount of sunshine was

79



[ICHTHMEeTapa.
3uma 2013/2014. rogune je Ouma Tpeha mo peny
ca HajMamkbOM KONMYMHOM mamaBuHa y CpOuju 3a
nepuox 1951-2014. rommma, a mecta 1o peay y
beorpany 3a mepuon paga cranume 1888-2014. rogune.

TokoM 3uMe, Tpajame cHjama CyHIa OWJo je
W3HAJ| TPaHMIla TIPOCCUYHUX BPEIHOCTH y 1enoj Cpouju.
Bpennoctn ocyHuaBama Owie cy y mHTEpBaiy on 161,7
y [loxxern mo 348,8 gacoBa Ha KomaoHuky.

VY omHOCY Ha HOpMany 3a pedepeHTHU MEPUON
1961-1990., Tpajame cujama CyHIIa U3HOCHIO je o1 88%
Ha [lanuhy no 173% y Kpymesiy.

TokoM 3umcke ce3oHe Ha Teputopuju CpoOuje
3a0eNiexeHa cy TpH ToIluloTHa Tanaca. Ha Behem Opojy
I'M cranuma kpajeM penemMOpa PErHCTPOBAH j€ TPBH
TOIUIOTHU Tajiac, y mepuony on 23. go 29. nmenemoOpa
2013. ronunae. Tokom mpBe ABe Aekale janyapa y Behem
nexy CpOwmje je 3a0enexeH APYTH TOILIOTHU Tajiac, a Ha
MOjeIMHUM CTaHWI[AaMa j€ pEerucTpoBaH u Tpehn
TOIUIOTHH Tanac. Hajmayku TOmnoTHH Tamac je OMO Ha
3natubopy, Tpajao je 20 mana, om 2. mo 21. jamyapa.
Hapennu tonmmotHu Tanac 3abenexeH je y ¢pedpyapy Ha
13 I'M crannma. ¥ HeroruHy TOKOM 3HMCKE CE30HE
HUje 3a0ele’keH HujelaH TOIUIOTHH Tajlac.

Ananu3za npoJieha 2014. rogune

ITponehe 2014. ronuae y Cpbuju je 6o Tormio
U ekctpeMHo kumHO. Y  Behem jgeny  3emube
npeBasulleHn Ccy ce30HCkH, a Ha mer ['M craHuma u
ariCOIyTHHU THEBHU MaKCUMYyMH KOJMUWHE Ma/IaBUHA.

Cpenma mposieliHa Temmneparypa Ba3ayxa Ouia
je y mutepBany ox 10,7°C y Jumurposrpay go 13,9°C
y Beorpany, a y mianuHCKEM mpexenuma ox 3,1°C na
Komaonuky no 7,8°C Ha 3natubopy.

Oncrynama cpelibe TeMIepaType Baszayxa Ol
HOpMaJie, TOKOM Tiposicha, 3a pedepenTau nepuos 1961-
1990., 6una cy ox 0,5°C ma Llprom Bpxy no 2,0°C y
Herotuny.

HajBuia Temneparypa Ba3ayxa y TOKy mpoJieha
m3MepeHa je 26. Maja y JleckoBity 1 m3Hocuia je 30,3°C.

Jletmux naHa je O6wno ox ocam mo 12, a 'y
BHUIIIHMM Ipe/ienumMa je 3a0eleeH caMo je/iaH JICTHhHU AaH
y CjeHuly, IITO je A0 YSTUPH JIaHa Mabe OJ1 IPOCCUHOT
Opoja neTHUX JaHa TOKOM mIpoieha. JepaH Tporcku qaH
je 3abenexeH y JleckoBIly, y ocTalioM Aeny 3eMJbe HHje
OMJIO TPOIICKUX JIaHa, IITO je yoOuuajeHo 3a npoJehe.

Tommorhn  Tamac  je  TokoM  mpoieha
perucTpoBaH camMo Ha map [JIaBHUX METEOpPOJIOLIKHX
crannna. Ha Komaonuky je Omio aBa TOIUIOTHA Tanaca
ox 13. mo 19. mapta u ox 30. mapra g0 4. ampwia. Y
Herotuny je TorutotHu Tanac 3abenexen ox 12. mo 19.
MapTa, a Ha [lanuhy ox 22. mo 26. maja.

Hajsehm Opoj mpasHux maHa 3a0eliexeH je y

above average in the whole of Serbia. The total number
of sunny hours ranged from 161.7 hours in Pozega to
348.8 hours on Kopaonik.

The amount of sunshine ranged from 88% of the
long-term average (based on observations from the years
1961 t01990) in Pali¢ to 173% in KruSevac.

During the winter there were three heat waves
on the territory of Serbia. A large number of weather
stations recorded the first heat wave in late December,
from December 23" to December 29", 2013. The second
heat wave was recorded during the first two decades of
January across most of Serbia. The third heat wave was
recorded only at some weather stations. The longest heat
wave was recorded on Zlatibor. It lasted 20 days, from
January 2™ to January 21%. The next heat wave was
recorded in February at 13 weather stations. There
wasn’t a single heat wave in Negotin during the winter.

Spring 2014

The spring of 2014 in Serbia was warm and
extremely rainy. Most of the country exceeded the
maximum seasonal and five WS the maximum daily
rainfall totals.

The mean spring air temperature ranged from
10.7°C in Dimitrovgrad to 13.9°C in Belgrade, while in
mountains it ranged from 3.1°C on Kopaonik to 7.8°C on
Zlatibor.

The mean air temperature during the spring was
above the long-term average based on observations from
the years 1961 t01990 — by 0.5°C on Crni Vrh and 2.0°C
in Negotin.

The highest air temperature during the spring
was recorded in Leskovac on May 26" and it was
30.3°C.

There were 8 to 12 summer days, while the
higher altitude regions recorded only one summer day in
Sjenica, which is 4 days below the average number of
summer days during spring. One tropic day was
recorded in Leskovac, while the rest of the country
didn’t have any tropical days, which is typical of spring.

Heat waves were recorded during the spring at
few weather stations. There were two heat waves on
Kopaonik from March 13" to March 19" and from
March 30" to April 4™ . A heat wave was recorded in
Negotin from March 12" to March 19", and in Pali¢
from May 22™ to May 26™.

The greatest number of frost days was recorded
in mountainous regions, from 16 on Zlatibor to 43 on
Kopaonik. The lowlands recorded the greatest number of
frost days in Pozega (9), while there wasn’t a single frost
day in Loznica, Belgrade, Negotin and Kraljevo.

Icy days were recorded only on Kopaonik.
There were 11 of them, which is 9 days below average
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TUTAHWHCKHAM KpajeBuMma, of 16 Ha 3matubdopy mo 43 Ha
Komaonnky. Y HWXHUM TpenenuMa HajBHUINE Mpa3HUX
naHa je ouno y [loxeru, neBer naHa, Aok y Jlosuuim,
beorpany, Herotuny n KpasseBy Huje Omio mpasHHX
JlaHa.

Jlenenn ganu 3a0eleXeHW Cy caMoO Ha
Konaonuky u 6mino ux je 11, mto je 3a qeBeT gaHa Mambe
0J1 IpocedHOT Opoja JeneHnx Aana Ha KomaoHwuky.

Hajamxa Temmeparypa Ba3ayxa y TOKy npoiieha
u3Mepena je Ha Konaonuky 11. maprta u u3Hocuia je -
8,1°C. VYV HmKUM TpenennMa HajHKA JIHEBHA
Temmneparypa Baszayxa je Owmma -4.2°C m3mepena 12.
MmapTa y JuMuTtpoBrpany.

Y beorpany je, Tokom Beher nmema mposieha,
cpelma, MakCUMalHA W MHHHMaJHA TeMIlepaTypa
Bazllyxa OWJia WM3HAJ BUIICTOJUIILET IPOCEKa, JIOK je
CPEIMHOM aIlpuiia U CPSIUHOM Maja Owiia 3HATHO HMCIIOJ
MPOCEYHHUX BPEIHOCTH.

Cyma magaBuHa TokoM mniposeha je y Behem memy
CpOuje Ouma 3HATHO WM3HAJ MPOCEYHUX BPEIHOCTH Y
OJIHOCY Ha HOopMaiy 3a pedepertnu nepuoa 1961-1990.
Cyma mamaBWHa je y OJHOCY Ha HOpMainy Owma y
untepBany ox 140% wna Ilanqmhy m y Benukom
I'pagumty 1o 273% y Bamesy.

Cyma KonMMYMHA TaJaBUHAa TOKOM mpoieha
2014. rogune je Ha BehuHM [J1aBHMX METEOPOJIOUIKUX,
KJIMMATOJIONIKMX W TMaJaBUHCKUX CTaHWIA MPEBa3UIILIA
MaKCHUMaJHE CyM€ KOJMYMHA IMajaBuHa 3a mpojehe y
OJIHOCY Ha KJIMMaToJonku nepuos 1961-1990.

Ha Benukom Opojy cranuia cy npeBasuleHe U
nposichHe cyme majaBUHA OJ Kaja MOCTOje Meperma Ha
BUMa, Tj. TOCMaTpajyhn 1meo HU3 ocMaTpama Ha THM
CTaHUIaMA.

MakcuManHa JHEBHa KOJMYMHA I1aJaBHHA
peructpoBana je y Jlozuumm 15. mMaja m u3HOCHIA je
110,0 mm.

bpoj mana ca cHexXHMM mMOKpHBadeM je OHO
UCIIO/I TPOCEYHUX BPEAHOCTH. Y HIDKUM IpelenMa
CpOuje 3alenexxeH je camo jeJaH JaH Cca CHEXKHUM
nokpuBaueM y Kypmymnnju m JuMuTpoBrpamy, a y
IUIAHUHCKUM  TIpeieiiMa  Opoj JlaHa ca  CHEXHHUM
MOKpHUBaueM O1o je y uaTepBaity of ocam y CjeHuIu 110
50 wa Komaonwmky. MakcuMagHa BHUCHHA CHEXHOT
nmokpuBaya peructponana je 11. mapra Ha Konaonuky n
u3HOCHIA je 67 cm.

Tokom mposneha Tpajame cujama cyHLa OWIO je
OKO TpaHHIla MPOCEUYHUX BpeIHOCTH y 1eo] Cpowuju.
Bpennoctu ocynuaBama Ouiie ¢y y unrepsainy on 410,0
Ha Konaonuky no 612,54acosa y Hosom Cany.

VY onmHocy Ha HOpMally 3a pedepeHTHH TepHOJ
1961-1990., Tpajame cHjama CyHIla U3HOCHIIO je o 79%
y Cjenunu u 3ajeuyapy o 173% y HoBom Cany.

for the locality of Kopaonik.

The lowest air temperature during the spring
was measured on Kopaonik on March 11" and it was -
8.1°C. At lower altitudes the lowest daily air temperature
of -4.2°C was measured in Dimitrovgrad on March 12",

During most of the spring, Belgrade recorded
the mean, the maximum, and the minimum air
temperatures above long-term average, while they were
well below average in mid-April and mid-May.

The spring rainfall totals were in most parts of
Serbia well above long-term average of the reference
period 1961-1990. The rainfall totals were 140% of the
normal in Veliko Gradiste and 273% in Valjevo.

The sum of precipitation during the spring of
2014 on most major meteorological, climatological and
precipitation stations exceeded the maximum spring
rainfall totals of the long-term climatological averages in
the years 1961-1990.

A large number of stations exceeded the
historical spring rainfall record, taking into account all
the observations carried out at the stations since the
beginning of the measurements.

The maximum daily rainfall was recorded in
Loznica on May 15" and it was 110.0 mm.

The number of days with snow cover was below
average. In the lower regions of Serbia there was only
one day with snow cover. It was recorded in KurSumlija
and Dimitrovgrad. On the other hand, mountainous
regions recorded a greater number of days with snow
cover. It ranged from 8 in Sjenica to 50 on Kopaonik.
The maximum snow depth of 67 cm was recorded on
Kopaonik on March 11".

During the winter, the amount of sunshine was
around average in the whole of Serbia. The total number
of sunny hours ranged from 410.0 hours on Kopaonik to
612.5 hours in Nov Sad.

The amount of sunshine ranged from 79% of the
long-term average (based on observations from the years
1961 t01990) in Sjenica to 173% in Novi Sad.

Summer 2014

The summer of 2014 was very hot and rainy to
extremely rainy across most of Serbia.

Mean air temperatures during the summer were
in the range from 19.3°C in Dimitrovgrad to 22.6°C in
Negotin. Mountains recorded temperatures from 12.1°C
on Kopaonik to 16.5°C on Zlatibor. Mean air
temperatures deviated from the summer normal for the
observation period 1961-1990 by 0.5°C in Zajear to
1.4°C in Negotin and at higher altitudes by 0.5°C on
Crni Vrh to 1.5°C on Kopaonik.

The highest daily temperature in the summer
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Ananun3a jgera 2014 .roquune

Y Behem gemy Cpb6uje meto 2014. romuue je
0110 BEOMa TOILIO, KUIITHO 10 €KCTPEMHO KHILHO.

Cpenma TeMIepaTypa Ba3ayxa y TOKY JieTa
6una je y unrepsany ox 19,3°C y Jlumutposrpagy 10
22,6°C y Herotuny, a y MIaHHHCKHM MPEICINMA O
12,1°C ma Komaommky 0 16,5°C ma 3matuGopy.
Oxcrynama cpeAme TemIeparype Ba3ayxa ol HopMmale,
TOKOM JIeTa, 3a pedepeHTrn mepuon 1961-1990. ouna
cy ox 0,5°C y 3ajewapy mo 1,4°C y Herortumny, a y
BumuM npeaenuma ox 0,5°C ma Liprom Bpxy mo 1,5°C
Ha Komaonuky.

Hajeuimma nueBHa Temmeparypa y TOKY JieTa
u3Mepena je 13. u 14. aBrycra y hynpuju u u3HOCHIIA je
36°C.

bpoj netmux aaHa, ca MaKCUMajIHOM IHEBHOM
Temmeparypom BuimoM ox 25°C, 610 je y HHTepBany of
64 y Jlo3uuuu, Basmeny, [loxerm, KpameBy u Ha
[Mamuhy, mo 77 mana y HerotwHy, a y TUTaHHHCKHM
Kpajesuma on mer Ha Llpuom Bpxy mo 27 nmana y
Cjennun, ok Ha KomaoHuky Huje 3a0elie’keH HU jelaH
neTbu naH. Hajsehe nosuTtMBHO ojcTymame Opoja
JETHHUX JaHa Of Mpoceka 3a0eNeXeHO je Ha MOAPYYjy
CeBepo3araHe, CeBEpPOUCTOUHE U jyxHe Cpouje.

Bbpoj Tpomckmx gaHa, ca = MaKCHMaIHOM
Temneparypom Bumom oz 30°C, 3abenexen je y 1emoj
CpOuju, wusyzeB Ha Komaonuky, Llpaom Bpxy u
Cjenuru.

Tokom neta y Behem peny CpOuje 3abenexene
Cy Tpomcke HOhM, u3y3eB Ha jyry, jyrOHCTOKY,
3aMaJIHUM W TEHTPATHUM IUIAHHHCKUM 00JlacTuMa.
Hajehu ©Opoj Tpomckux Hohm ca MUHHMaITHOM
TemnepaTypom Bazayxa Bumom ox 20°C 3aGenexen je y
beorpany u u3Hocuo je 15 nana. Hajamka temnepatypa
y TOKy Jieta usMepeHa je Ha Komaonuky 2. jyHa u
u3nocuna je 1,1°C.

Y beorpany je, TokoM Beher gena JeTmer
nepuoja, Cpeilba 1 MaKCHMaJIHA TeMIlepaTypa Bazayxa
3HA4YajHO BapHpalia, JIOK je MHUHHMalHa TeMIlepaTypa
Bazyxa YIrJaBHOM OWJia H3HAJ  BHUILETOAUIIHET
npoceka.

Cyma majilaBiHa TOKOM JIETa j& Y CKOpO IeJjoj
CpbOuju, wusy3eB y Cpemckoj MwurTpoBuid u Ha
Konaonuky, Owia wu3HaH NPOCEYHUX BPEIHOCTH Y
OJIHOCY Ha HopMaity 3a pedepertru nepuoxa 1961-1990.
Cyma magaBuHa je y OJHOCY Ha HOpMainy Ouina y
uHTepBaiy oxa 82% y Cpemckoj Murtposunm 10 189% y
3ajeuapy.

MakcumanaHa JHEBHa KOJIMYMHA TaJIaBUHA
peructpoBana je Ha Llpaom Bpxy 1. aBrycra n usHocuna
je 85,8 mmmmerap. Y Humry, ca yKyITHOM KOJTHIHHOM
on 289,8 mmmmMerpa, mpeBazmheHa je mocananimba

was recorded in Cuprija on August 13" and 14" and
amounted to 36°C.

The number of summer days, with the maximum
daily temperature above 25°C, was in the range from 64
in Loznica, Valjevo, Pozega, Kraljevo and Pali¢ to 77
days in Negotin, and in mountainous regions from 5 on
Crni Vrh to 27 days in Sjenica, while there wasn’t a
single summer day on Kopaonik. The largest positive
deviation in the number of summer days from average
was recorded in the area of northwestern, northeastern
and southern Serbia.

Tropical days with the maximum temperature
above 30°C were recorded in the whole of Serbia,
except on Kopaonik, Crni Vrh and in Sjenica.

Tropical nights were recorded during the
summer in most parts of Serbia, except in the south,
east, west and central mountainous areas. The largest
number of tropical nights with the minimum air
temperature above 20°C was recorded in Belgrade.
There were 15 tropical nights. The lowest temperature in
the summer was measured on Kopaonik on June 2" and
it was 1.1°C.

In Belgrade, during most of the summer, mean
and maximum air temperatures varied considerably,
while the minimum air temperatures were largely above
long-term average.

Almost the whole of Serbia, except Sremska
Mitrovica and Kopaonik, had the rainfall totals during
the summer above long-term average calculated for the
observation period 1961-1990. The summer rainfall
totals were from 82% of the normal value in Sremska
Mitrovica to 189% in Zajecar.

The maximum daily rainfall total was recorded
on Crni Vrh on August 1% and it amounted to 85.8 mm.
Ni$, with the rainfall total of 289.8 mm, exceeded the
historical maximum summer rainfall total.

The greatest number of days with the rainfall
total above 1.0 mm, and consequently the most
significant deviation from the summer average, was
observed in Pozega. There were 40 days in total, which
is 14 days above average.

The amount of sunshine during the summer was
above average in most of Serbia, except in the western,
eastern, southeastern and some central areas. The
number of sunny hours was in the range from 669.6
hours in Pozega to 898 hours in Vranje.

The amount of sunshine ranged from 85% of the
long-term average (based on observations from the years
1961 t01990) in Zajecar to 118% in KurSumlija.

The whole territory of Serbia recorded only one
heat wave during the summer of 2014, with the
exception of Vranje and Dimitrovgrad where there
wasn’t a single heat wave. In most places the only heat

82



MaKCHMaJHa JIeTha CyMa MaJaBhHa.

Hajsehu 6poj mana ca magaBuaama ox 1.0 mm u
BUILIE, & yjeAHO M HajBehe ojacTymame OJ MPOCEYHUX
BPEIHOCTH 3a JIeTO, ocMOTpeHo je y lloxern. YkymHO
40 nana, mTo je 3a 14 mana BHUIIIE O] IPOCEKa.

TokoM JieTa, Tpajame cHjama CyHIIa OWIO je
u3HaA MpoceyHux BpegHoctn y Behem memy CpOwje,
U3y3eB Y 3amaJHUM, HCTOYHHM, jYTOUCTOYHHM H
MOjeIMHUM  [EHTpaTHUM obOiactuma. BpemHoctn
OCyHYaBama Cy Owie y uHTepBany oj 669,6 yacoma y
IToxxeru mo 898 wacoBa y Bpamy.

VY oxHOCcy Ha HOpMaiy 3a peepeHTHH MEepHOX
1961-1990. Tpajame cujama CyHIa U3HOCHIO je o1 85%
y 3ajeuapy a0 118% y Kypmrymnuju

Ha rteputopuju nene CpOwuje perucrtpoBaH je
camo jeJaH TOTUIOTHHU Tanac y TOKy Jieta 2014. roaune,
ca wu3y3eTkoM Bpama u JlumutpoBrpasa rue HHje
3a0ene)keH HHU jenaH. JeAWHW TOIUIOTHU Talac je y
BehwHM MecTa Tpajao y nepuomny ox 6. mo 13. jyHa.

Anann3a jecenu 2014 .rogune

Jecen 2014. romune je y Behem nmeny CpOwuje
Ousia TOIUIa ¥ BeoMa KHUIIHA.

Cpenma Temmeparypa Bazgyxa y TOKY jECEHH
6una je y untepsany ox 11,0°C y 3ajeuapy mo 14,0°C y
Beorpagy, a y IUlaHHHCKEM mpexennma ox 5,4°C Ha
Komaonuky no 9,5°C Ha 3natudopy.

Hajsuima nHeBHa Temmeparypa y TOKY jeCeHH
u3Mepena je 1. centemOpa y JleckoBily W M3HOCHIIA je
31,4°C.

bpoj neTmux maHa, ca MakKCUMAaJHOM JHEBHOM
Temmeparypom utiom ox 25°C, Guo je y HHTepBaTy 01
9 y Toxern u Kypmymnuju no 18 gana y Humry.
HajBehe HeratuBHO oncTymame Opoja JIETHUX JaHA O]
npoceka 3a0eJIe’KeHo je Ha moapyyjy jyxkHe Cpouje.

bpoj Mpa3Hux gmaHa, ca  MUHHMAaJIHOM
Temneparypom Hmxkom o 0°C, 610 je y nHTepBany o 2
Ha Ilamuhy, y Kuxungu, 3pewmanuny, Iloxernm u
beorpamy mo 9 mama y BameBy. Ha mnmanmnama je
peructpoBaHo on 15 wa 3matubopy 1m0 25 Ha
Konaonuky. Hajsehe HeratuBHO oncTyname Opoja
Mpa3HUX JaHa O] Mpoceka 3a0ejeKEHO je Y 3alajHoj
CpOuju.

Hajumka temnepaTtypa y TOKy jeceHH U3MepeHa
je na Komaouuky 3. HoemGpa 1 usHocumna je -9,0°C.

TokoM  jeceHM  perucTpoBaHa  KOJIWYHHA
najaBuHa Owia je y wuHTepBany ox 141,5 mm y
KparyjeBuy 10 398,1 mm y Herotuny.

Cyma majiaBuHa TOKOM jeceHu je y Behem ey
CpOuje Omna y M3HAJ NPOCEYHUX BPEAHOCTH Y OJHOCY
Ha HopMaly 3a pedepentHu nepuog 1961-1990. Cyma
MajaBrHa je y OAHOCY Ha HOpMalTy Owiia y HHTePBaIy O
103% y BasseBy 10 260% y Herotuny.

wave lasted from June 6™ to June 13",
Autumn 2014

The autumn of 2014 was warm and very rainy
across most of Serbia.

Mean air temperatures during the autumn were
in the range from 11.0°C in Zajetar to 14.0°C in
Belgrade. The mountains recorded temperatures from
5.4°C on Kopaonik to 9.5°C on Zlatibor.

The highest daily temperature in the autumn was
recorded in Leskovac on September 1* and amounted to
31.4°C.

The number of summer days, with the maximum
daily temperature above 25°C, was in the range from 9
in Pozega and KurSumlija to 18 days in Ni$. The most
significant negative deviation in the number of summer
days from average was recorded in southern Serbia.

The number of frost days, with the minimum air
temperature below 0°C, ranged from 2 in Pali¢, Kikinda,
Zrenjanin, PoZega and Belgrade to 9 in Valjevo. The
most significant negative deviation in the number of
summer days from average was recorded in western
Serbia.

The lowest air temperature during the autumn
was recorded on Kopaonik on November 3. It was -
9.0°C.

Rainfall totals recorded in the autumn ranged
from 141.5 mm in Kragujevac to 398.1 mm in Negotin.

Most of the country had the rainfall totals during
the autumn above long-term average calculated for the
observation period 1961-1990. The autumn rainfall
totals were from 103% of the normal value in Valjevo to
260% in Negotin.

The maximum daily rainfall total was recorded
in Negotin on September 16" and it amounted to 161.3
mm. This value exceeded the historical maximum
summer rainfall total for September in Serbia. The
previous record was registered on Zlatibor on September
11™ 1974 and it amounted to 116.0 mm.

The amount of sunshine during the autumn was
close to average in the whole of Serbia. The number of
sunny hours was in the range from 223.2 hours in
Zajecar to 405.4 hours in Zrenjanin.

The amount of sunshine ranged from 49% of the
long-term average (based on observations from the years
1961 t01990) in Zajecar to 87% in Zrenjanin.

A heat wave was recorded at 15 weather stations
in October. In most places, the heat wave lasted from
October 9" to October 14"™. Veliko Gradiste and
Banatski Karlovac recorded a heat wave from November
6" to November 11"
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MakcumanHa [HEBHa KOJMYMHA I1aJaBHHA
peructpoBana je y Herotuny 16. centemOpa 1 n3Hocuia
je 161,3 mm. OBom Bpennomhy je mnpeBasuhen
arCOJyTHU JHEBHM MAaKCHMyM IIaJIaBUHA 3a cenTeMOap
y Cpbuju. Ilperxomum MakcuMyMm je 3abelle)XeH Ha
3natubopy 11. centemOpa 1974. rommHe W H3HOCHO
116,0 mm.

ToxoM jecenu, Tpajame CHjama CyHIa OHIIO je Y
rpaHUIlaMa TPOCEYHHX BpeaHOCTH y 1enoj CpOuju.
Bpennoctu ocyHuyaBama Ouiie ¢y y uHTepBairy o 223,2
y 3ajeuapy no 405,4 sacoBa y 3pemaHuHy.

VY oxHOCcy Ha HOpMaiy 3a peepeHTHH MEepPHO
1961-1990., Tpajame cujama CyHIla U3HOCHIIO je o 49%
y 3ajeuapy 10 87% y 3pemaHuny.

Y oktobpy je Ha 15 I'MC peructpoBan
TOIUIOTHU Taynac. Y BehMHHM MecTa TOIUIOTHH Tajac je
Tpajao on 9. mo 14. okToOpa. Y HOBEMOpY je TOTUIOTHH
Tanac 3abenexen y Bemmkom ['pamumry n banatckom
Kapnosiy u Tpajao je ox 6. 1o 11. HOBeMOpa.
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IHHPAREIBE U ITPOLEHA YTULAJA 3AT'ABEIBA BA3JIYXA U
IBEI'OBUX EQEKATA 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 I

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 MOHUTOPHHIT
HIT" "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 "Yixkuue" Yxuue, HIY Yikuue, I'J "Moxkpa I'opa-Ilamak"
Level 11 Sample Plot — Intensive monitoring
FE “Uzice' Uzice, FM Uzice, MU "Mokra Gora-Panjak
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9. VBOJ

MOHUTOpPUHT BUTamHOCTH ImyMa HwuBoa 2,
npeacTaBiba HPUMEHECH CUCTEM YIIOPEIHUX
NPEeIMETHUX HCTPaKMBamba U3 BUILE HAYYHUX 00IaCTH
mrymapctBa. HayuHo wucTpakuBauku paa y mupahemy

CTama IIyma Ha HwuBoy 2  kapaxtepuie
MYATAAMCUUIUIMHAPHA M CTYAMO3HUJH IPUCTYII, Ka0 U
Mepeme  HEeyNOpeOUBO  BHIIE  Ilapamerapa  Of

MoHuTopuHra Ha HwuBoy 1. Ornemne cranune 3a
MoHHTOPHHT HmuBoa 2, wWHCTanupane Ccy IIHPOM
EBporickor KOHTHHEHTA nmpema JEIUHCBEHO]
metononoruju ICP Forests nmporpama ca muwbseM aa ce
KOHTHHYQJIIHO BpIIE MEpeHma W CaKylbajy MOJAlH O
CTamy IIyMa y KOjuMa BJIa/ajy Pa3inIuTH CIEUPUIHN
€KOJIOIIKH YCIIOBH.

OBe urymMcke OHOILIEHO3E HAjpasNUUUTHjUX CY
TaKCOHOMCKUX IPUMAIHOCTH, Ca IIUPOKAM CIIEKTPOM
pasnMKa y JAWBEP3UTETY BPCTA, CTENEHY YOBEKOBOT
yTUlaja y CMUCITY HHTCH3UBUPakha BUXOBE MMPOU3BOTHE
(dbyHKIHjE, 0 TIyMa Y KOjuMa ce MPUMEHY]y U3PHIUTO
yIpaBjbauyKd MEXaHW3MH OdYyBama CTaHMINTA, Ca
CTPOTHM PEXMUMHMA 3aIITHTE U KOH3EepBallHje.

IIyMcKkH eKOCHCTEM Kao H3Y3€THO CJIOXKCH
SHTUTET, OJUINKYjy Pa3IHMYUTH TapaMeTpU IOIOKHH
KOHCTaTHUM BapujalijaMa yCJell HElpeCcTaHor U
HCOJIBOJUBOT JIeJIOBalba aOMOTHMYKUX M OHMOTHYKHX
YUHUJIALNA.

M3a30BM M IHJBEBH OBAKBOT HCTPa)KMBAYKOT
NpUCTyNa Cy Jla C€ HaKOH BUILIETOJWIIBLUX aHaIH3a
MOTY YOYHTH 3aKOHHUTOCTH M U3BYhH 3aKibydl o
(henomeny cymema myma y EBpomu, kao u jacHumje

neuHUCAalkbe CUCTeMa ,,y3pOK-Tocienuia’ 3a CBE
npaheHe npoMeHe.
Kputepujymu  miporieHe  KOje  MHTCH3HUBHH

MOHHUTOPHHI IIOJpa3yMeBa, ycarjlallleHn Cy W Tako
onpehenn na ce 700MjeHM MMOJAalKM O CTalky IIyma,
HaKOH yHOCAa M CTaTHCTHYKE OOpaje aHAJIUTHYKH U
JIOTMYKM JIaKO Topene, Najyhn OCHOBY 3a pas3jInuuTe
KOMITapaTUBHE CTyAHje. YOouaBambeM CIUYHOCTH U
pasziuKa, of0aIlyjy ce WIHM MPUXBATajy MPETIIOCTABKE O
OpUMapHUM  y3pOYHHMLIKMMA  HapylIeHe MPHPOJHE
paBHOTEXE Yy HIYMCKMM 33jeHHUIIaMa, TpeaBubha Hajbu
TOK HACTaJMX INPOMEHA W CTPATEIIKH, Ca TJeIUINTa
BUIlIE NPUMEHEHUX LIYMapCKUX Hayka, mpemaynpebyje
Jajbe Jerpagupame LiyMa Kao NPUPOAHMX LEJWHA O
HETPOLICHHBE BPETHOCTH.

OcHuBameM orneauux napuena y HII @pymka
ropa, HII Konaonuk, Oyanuma, Lipaom Bpxy u Mokpoj
lopu Cpbuja ce npukibyumna EBporickoj Mpexu o
npeko 800 GmonHaMKaIMjckux Tauaka Hueo-a 2.

Hamencke orjenHe MOBpLIMHE 3a MHTEH3UBHU
MOHUTOPUHI ~YTHLIaja IIPEKOIPAHUYHOI  Ba3IyLIHOT
3arahema Ha 1IymMcke ekocucteme y Cpbmm -

9. INTRODUCTION

Level Il monitoring of forest vitality is an
applied system of comparative analyses and combines
studies from different scientific fields of forestry.
Scientific research in the Level Il 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 | 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 Il ntemsive
monitoring plots were established in the period from
2009 to 2013, together with 10 operating panels (from
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OvonHIUKalMjcke Tauke HuBoa 2  ocHOBaHe cy y
neprogy ox 2009 mo 2013. romuHe, ca geceT pamHUX
naHena — wu3 10 3aceOHuUX CTpyuHux o0nacTu
[IyMapcTBa, IpYHNHCaHNX npema npenMery
ncrpaxuBama. CBe axtmBHoctH Ha BUT Hwmeo 2
CIpOBENe ce Yy CKJIaJgy ca yIMyTCTBOM O MeTojamMa H
KpUTEpHjyMHUMa 3a YcarjialieHO Y30PKOBame, OIEHY,
MOHHUTOPHHT W aHANM3y yTulaja 3aralema Bazmyxa Ha
uryme nipema ICP Forests Manual-y.

Ornenna MOBPIIMHA 3a WHTEH3UBHU
MOHUTOPDHHT - OHWOWHIWKAIMjcka Tauka HuBoa 2 Ha
Komaonnky ocnoBana je y 2010. romuam. OriemHo
M0JbE HaJla3u ce y 74-0M 0/IeJbeHY Ta3IUHCKE jSTUHUIIC
,»CaMOKOBCKa peka‘ y HallMoHaJIHOM mapKy KomaoHuk y
4qucTOj cactojunu cmpdye, Picea abies (L.) H.Karst.
[Torpuuna BUT tauke Hupoa 2 Ha Konaonuky je 0.5 xa
(100x50m).

ITo ogapehuBamy mokamuje MPUCTYIHIO Ce
TEOJIETCKOM CHHMamy Jokanuje Oymyhe ormemne
napuesne. Cpa ctabna y okBHpY Hapiielie cy oOereKeHa
CTaJTHMM O3HaKama Ha KopH JapBeta ox Opoja 1 — 195.
Wspahen je nurnTaiHW CUTYaIlMOHW IUTaH Tapieie Ha
KOME cy IpuKa3zaHa cHUMJbeHa ctabia. [lomoxaj ceakor
ctabna neuHUCAH je KOOpJMHATaMa KHUJIOMETapCKe
Mpexke. Ha JurHTalHOM CHTyalMOHOM IUIAHY je
NpUKa3aHa U BUCHHCKA MPECTaBa TEPEHA.

[To reoneTckoM cHUMamy THapiesie MPUCTYIHIO
ce MOoJu3amy Orpaje Kako OM ce MHCTAJMCaHa OIpeMa
3alITUTHIIA O JUBJbAYH U HEYIIOCICHUX JHLA.

Orpazaa je w3palheHa oj OarpemMoBHX CTyOOBa,
IUIETEHE ITOLMHKOBAaHE JKMIE M paBHE IOLMHKOBaHE
xune ykynHa sucude 2.0 M. IloctaBibeHe cy 1Be Kamuje
jenHa xoincka mupuHe 3.0 M W jenHa menayka mupuHe
1.5Mm.

10 different 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 1 intensive monitoring plot 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
intensive montoring plot on Kopaonik is 0.5 ha
(100x50m).

After the location had been determined, the
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).

Cauxe 14 u 15. Ornenna napuena Komaonuk
Figure 14 and 15 . Sample plot Kopaonik
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Y OKBUpY OTJIeZlHE MOBPIINHE W3/IBOjEHE CY H
TpH TOTHapIene, IuUMeH3hje 25 X 25 M ® TO;
noTnapuena 3a MpOLEHY cTama KpyHa W IpHUpacTa,
MOTIIapIieNia 3a 3eMJBUINTA W TOTHApIeNa 3a MPU3EMHY
Bereranyjy. Y OKBHPY IIOTHapIiesie 3a MPU3EMHY
BEreTalldjy W3[IBOjEHE Cy YETPH OrJICIHE MmapIene y
Buay KBajapara aumensuje 10x10m 3a ¢ropuctuuka u
BereTanyjcka HCTpaxuBama. M3mel)y mormaprena u
orpaze orienHe mnospmmue Hamasu ce "Buffer” soma.
JurutaqHu = CUTyalMOHM TUIaH M3BEACHOI  CTamba
OTJIEeJIHE TapIienie ar je Ha ciuny 18.

Ha ornemnom mosby je mocTaBjbeHa OINpeMa 3a
n3Boleme npoleca MOHUTOPUHTA U TO:

. 15 KkojekTopa 3a BIaXHY JCHO3UIH]Y
(,,Throughfall*) koja mponasu kpo3 KpyHe cTadana.

o 15 xonekrtopa (cakyrmspadd) MIYMCKOT
omana.

o 5 xonekTopa 3a cHer (,,Bulk®).

o 5  komektopa  (“Stemflow”)  3a

Y30pKOBa-€ JICTIO3UIIH]C KOja Ce CIIMBa HU3 CTA0JI0.

. 3 rpaBuTalMoOHa  JM3UMETpa  3a
CaKyIUbaHE M aHAJIU3y XEMHjCKOI' cacTaBa 3eMJbHIIHOT
pactBopa.

o 1 ayroMaTcka METEOPOJIONIKA CTAHHIIA.

Cauka 16. Kyhuna 3a uHCTpyMEHTE —
Ornenna napuena Konaonuk
Figure 16. Equipment storage house
Sample plot Kopaonik

Three subplots, 25 x 25 m in size, were
established within the plot. The first subplot was
intended for the assessments of crown condition and tree
growth, 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 purpose 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 18.

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

e 15 collectors of wet deposition ("Throughfall 7)
that passes through the crowns of trees.

o 15 litterfall collectors (samplers).

¢ 5snow collectors ("Bulk’).

e 5 collectors (‘Stemflow’) for sampling
deposition that pours down the tree.

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

1 automatic weather station..

Cauka 17. Ayromarcka METEOpOJIOIIKA CTAaHUIIA -
Ornenna napuena Konaonux
Figure 17. 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 32
HuBo 2 oOyxpahene cy cnenche rpyme mapamerapa:
CTame¢ KpyHa crabana, ¢oiujapHE aHaIu3e, XeMHU3aM
3eMJBHINTA, XEMHU3aM 3EMJBHINTHOT PaCTBOpPA, MPHPACT,
MpU3eMHA BeTeTalja, arTMocqepcka JIeno3unInja, mMTeTe
Ol 030Ha, MeETeopoyiordja, (eHoJoruja W IIyMcKa
MPOCTUPKA.

VYuecranoct npahema MojeINHUX MapaMerapa je
npukasaHa y tabenu 11.

Immediately upon fencing the 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 11.

Ta6esa 11. [Tapamerpu, yuectamoct npahema 1 HHTEH3UTET MOHUTOpHHTA 32 Huso 11
Table 11. Parameters, frequency of observation and monitoring intensity for Level Il

VYuecranoct npahema/
Monitoring frequency

Crame kpyHa crabana/ Crown condition

Hajmame rogumme/ At least annually

Donujapue ananuse/ Foliar analyses

Caake nBe romune/ Every two year

Xemmuzam 3emspriira/ Soil chemistry

Caakux necer roguna/ Every ten years

Xemmuzam 3emipHITHOT pactBopa/ Soil solution chemistry

Kontunyamno/ Continuously

I[Tpupact/ Increment

Caaxux net roaunal Every five years

Ipusemna Bereranuja/ Ground vegetation

Caaxux net roaunal Every five years

Atmocdepcka nenosunuja/ Atmospheric deposition

Kontunyamno/ Continuously

Ksanuter Bazayxal Air quality

Kontunyamno/ Continuously

ltete o1 030ua/ Ozone injury

Togumse/ Annually

Y 2014. rogunu, ypalhieHa cy Mepema Koja ce
00aBJbajy KOHTHHYHPAHO U HA TOAMIIBEM HUBOY:

- Ypahene cy aHanuze crama Kpommu 3a 30
crabana Koja cy omabpaHa 3a Ty CBpPXY.

- Y3etu cy y3opiu notpeOHM 3a GroprcTHYKa U
BereTalyjcka HWCTpaKUBama, nposichHW, JeThu wu
jecemH acIeKT MPU3eMHEe M BEereTaluje CpeIber crpara
y CaCTOjUHH.

- Y30pkoBame BIaXHE JICNO3HIUjE U3
,»Throughfall“ u “Stemflow” konekTopa ¥ 3eMIbHIITHOT
pacTBOpa M3 TPaBUTALMOHMX JH3UMeTapa paljeHo je Ha
MECEYHOM HHUBOY.

- IIpu cBakOoM TEPEHCKOM H3JacKy MpPaXKeEeHU
CY KOJIEKTOPH 32 JINCHH OTIaJI.

- ¥Y3eru cy y3opiu ca oapeheHmx crabana 3a
nporeHy omTehema of 030Ha.

- Bpmena cy KOHTHHyajJHa
ocMmarpama.

- 3a JeTepMHUHHCAmhE METEOPOJIOIIKUX YCI0Ba
oOpaheHn cy mojgamuM ca ayTOMaTCKE METEOPOJIOIIKE
CTaHUIE KOja je IOCTaB/bEHA Ha OrJIEIHOM IOJbY MU
MeTeopodionike cranuile Ha KomaoHuky PemyGmudakor
XHJIPOMETEOPOJIOIIKOT 3aBoga Cpouje.

(henomomka

The  following continual and  annual
measurements were carried out in 2014:

- 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 .

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

- Litterfall collectors were emptied at
every field visit.

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

- Continual phenological observations
were carried out.

Weather conditions were determined on
the basis of data obtained from the automatic weather
station located on the plot and the Republic
Hydrometeorological Service of Serbia weather station
on Kopaonik.
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LEGENDA:

Granica povrsine stanice Nivoa Il (ograda)

Granica potpolja
PP1,2,3 Potpolja

Granica bufeme zone

Granica povrsine za pracenje prizemne vegetaciie

Cauka 18. Cutyaimonu wian’ orieaHe moBpIrHe — u3BeneHo crame bUT Huso |l Konmaonwk
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Figure 18. Field plan of the sample plot, Level Il sample plot Kopaonik

> CHTyallMOHH IUIaH M3BEJICHOT CTama je m3paljeH y MHCTHTYTY 3a IIyMapcTo y IUTHTAIHOM OOJIMKY y CKJIQAY ca CTameH Ha TEPeHY W CKHIIOM OCHOBHE IOCTAaBKE OTJICTHHX IOJmapiiena
Kojy je uspanuo tum Llymapckor daxynrtera y Beorpany 2010- te roagune. / 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 jOII JBE
ornenne mapuene HuBo-a 2, jemna Ha LlpHOM BpXy M
apyra y Mokpoj ['opu.

buonnaukanmjcka tauka HwuBoa-2 wa LlpHOM
BpXY HaJla3u ce y Ta3IuHCKO]j jenuHuiH ,,l{pHn Bpx —
KymuHoBo“ y 17-0M o0j€JbeHY y YHCTO] CAaCTOjUHH
oykse (Fagus moesiaca). OrienHa MoBpIIMHA 3axBaTa
0.5 xa (100 x 50 m) Ha HamMopckoj BucuHU o 930 mo
945Mm.

Mo oppehuBamy JsoKamuje TPUCTYIHIO Ce
reoJIeTCKoM cHuUMamy Oyayhe ormemne mapuene. Csa
ctabma y OKBHpY mapuerne cy oOelexeHa CTalTHUM
O3HaKama Ha Kopu JpBeta oj Opoja 1-150. Mzpalhen je
JUTUTATHA CUTYallMOHU IIaH mapueie (ciuka 21) ca
BHUCHHCKOM TIPEJICTaBOM TepeHa Ha KOME je TpHKa3aH
MOJI0XKaj CBaKOT cTaba.

ITo reoseTckoM CHUMamYy Maplesie IPUCTYITHIO0
ce Toau3amy Orpaje Kako OM ce MHCTaJIHCaHa orpemMa
3aIITUTHIIA O IMBJHAYH M HEYIIOCICHUX JIUIIA.

Orpazaa je w3paheHa on OarpemMoBHX CTyOOBa,

IUIETEHE IOLMHKOBAHE XXWLE W PAaBHE MOLWHKOBAaHE
xure ykynHa Bucuae 2.0 m. [loctaBibeHe cy nBe Kanmje
jenHa xoincka mupuHe 3.0 M U jeiHa memavyka MUpuHe
1.5 M.

ST A A |

Cauxe 19 u 20. Buounnukamnyj cka Tauka Husoa 2 — Hpan BX

Another two Level Il 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 21). 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).

Figure 19 and 20. Level 1l sample plot Crni Vrh

VYHyTap orienHe mnapiesie H3JIBOjeHE Cy TpH
MOTHapIieNe 3a HAMEHCKO y30pKoBame (moTmapiena 3a
NpoIleHy CTamka KpyHa M MpUpacra, MoTmapiena 3a
3eMJBbHIIITA M TOTIApIesa 3a MPU3eMHY BeraTaiijy) u
buffer 3ona.

3a npaheme cramba KpOILIkbU Y OKBUPY OTJICIHE
mapueie HW3JBOjeHa je HaMeHCKa Tojamapuena 2
quMeH3dje 25%25m. Y okBupy nornapieie 2 U3ABOjSHO

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

Subplot 2, 25x25 m in size, was establshed
within the sample plot for the purpose of crown
condition monitoring. A total of 30 trees were selected
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je 30 crabaa Ha KOjHMa ce OlEHhYje CTambe KPOIIHH.
VY oxBHpY HOTHapIesne 3a NpU3eMHy BEreTalujy
[T 1 w3nBOjeHe Cy YeTpW OIJIEAHE Mapleie y BUAY
kBampara nauMensuje 10x10m 3a ¢raopucthuka u
BEreTalyjcKka UCTPaKHBAba
Ha ornenHom mospy je mocTaBJbeHa OmIpemMa 3a
U3BOhehe polieca MOHUTOPUHTA U TO:
e 15 «KomekTopa 3a BIWXHY JCMO3UIH]Y
Chroughfall®) xoja mposiasu kpo3 KpyHe crabaia .
e 15 konekTopa (cakymybauH) IIyMCKOT OTaja.
e 5 kozekTopa 3a cHer (,,Bulk®).
e 5 xonekropa (“Stemflow”) 3a y3opkoBame
O3MIIKj€ KOja Ce CIIMBA HU3 CTa0IIO.
e 3 rpaBUTaIMOHA JIM3UMETpA 32 CAaKyIUbaHE W
a3y XEMH]jCKOT cacTaBa 3eMJBUIIHOT PacTBOpA.

e xyhuIa 3a cMemTaj HHCTpyMeHaTa U anaTa

for that purpose on Subplot 2 .

Within the subplot for ground vegetation
assessments SSP1, 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’) .

* 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.

o a small house for storing the equipment
and instruments.

sampling
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LEGENDA:
—————— Granica povrsine stanice Nivoa Il (ograda) V Kolektori za vlaznu depoziciju (15) Kolektori za vlaznu depoziciju koja se sliva niz stabla
Granica potpolja * Stabla za folijarne analize
PP1,2,3 Potpolja gf:j Stabla za pra¢ enje stanja kruna i prirasta * Stabla za odredivanje starosti
——— Granica buferne zone @ Uzorkovanje zemljista @ Kolektori za Sumski opad
——————— Granica povrsine za pra¢ enje prizemne vegetacije Zemljigni profili i lizimetri @ Kolektori za sneg

Camka 21, JIurnTaiHy CHTYAIMOHY IIIAH. W3BECHOT CTakba OTVIeHE napiese Ha L[pHoM BpXy

Figure 21. Digital field map of the sample plot on Crni Vrh

6 CuTtyallMoHHU TUIaH M3BEICHOT cTama je u3pahen y MHcTUTyTY 3a mymapcTBo y beoramy y JUTHTaIHOM OOJMKY y CKJIaay ca
cratbeMm 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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VY toky 2014. ronune Ha orneaHoM mosby HuBoa
2 na llpHoM Bpxy mocraBibeHa je kyhuma koja he
BUIIECTPYKO TIOCHYXKHUTH W TO Kao CIPEMHUIITE 3a
noTpeOHe HWHCTYMEHTE TIIpH MepemhHMa, TEPEeHCKY

ornpemy,u anart u ap. (ciauke 22 u 23).

}-‘- "6."4‘}‘ ¥ \;&»1‘" e ’ t\:" ' bg
Canxke 22 n 23. Kyhuna 3a nuHCTpyMeHTe U orpe

A wooden house was built on the Level Il
sample plot Crni Vrh in 2014. It has several purposes,
e.g. for keeping and storing the equipment, measuring
instruments, field tools and devices (Figure 22 and 23).

My _ HpHu Bpx

Figure 22 and 23. A small house for storing the equipment and instruments — Crni Vrh

YV 2014. rogunu, ypahieHa cy Mepema Koja ce
00aBJbajy KOHTHHYHPAHO U Ha TOAMIIBEM HHUBOY:

- Ypahene cy aHanmse crama Kpoumu 3a 30
crabasa kKoja cy ojjabpaHa 3a Ty CBpPXY.

- ¥3etu cy y3opiuu noTpeOHH 3a QIIOPUCTUYKA U
BereTalMjcka HUCTpaKuBama, nposiehHH, JeTHH H
jecemH acIieKT MPU3EeMHE U BereTallHje CPeIher crupaTa
y CaCTOjUHH.

- VY30pKoBame BIaXHE JENO3MLHUje U3
,» Throughfall“ u “Stemflow” xomexTopa ¥ 3eMIBHIITHOT
pacTBopa W3 TpaBUTALMOHUX JH3UMeTapa palhjeHo je Ha
MECEYHOM HHBOY.

- IIpu cBakOM TEpEeHCKOM H3JIaCKy NpPaKHCHU
Cy KOJIGKTOPH 3a JINCHU OMaJ.

- Y3etu cy y3opuu ca onmpehermx crabanma 3a
nporeny omrehema 0/ 030Ha.

- Bpmena cy KOHTHHyallHa
ocMmarpama.

- 3a JeTepMHUHHCAE METEOPOJIOMIKUX YCIOBa
oOpaheHn cy momamu ca METEOpOJIOIIKE CTaHUIE Ha

(eHoomIKa

Lpaom Bpxy Pemybmmykor XuapoMeTeOpOJIONIKOT
3aBoga CpOuje.
3anucHUK ca JaTyMOM 3a KOHTHHyHpPaHa

Mepemha WM y30PKOBame MaTepujajia BOIWIIA je CBaka
O]l eKHIla JITaJbHO NPU CBAaKOM OOWIJIACKy mapienie y
(GopMHU paZHOT TEPEHCKOr JHEBHUKA, KOjU CIYXKH 3a
nabopaTopHjCKU U KaOUHETCKE paj.

The following continual and annual measurements

were carried out in 2014:

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

- Samples were taken for floristic and vegetation
surveys, i.e. the 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 at every field
visit.

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

injury.

- Continual phenological observations were
carried out.

- 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.
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buonnnukanujcka Tauka Huoa 2 y Moxpoj
I'opu Hanasu ce y 20-oMm onesbemy Ta3IUHCKE jeTUHHIIC
»Mokpa Topa — Ilamak, y BemTauyku MOJUTHYTO]
cacrojuan Oenmor OGopa (Pinus silvestris). 3axsara
nospiuHy of 0.55xa (110 x 50M) y BHCHHCKOM I10jacy
ox 580 M.H.B. 10 600 M H B.

[lo oapehuBamy IOKamuje MPHUCTYIUIO Ce
reoJIeTCKoM cHuUMamy Oyayhe ormemne mapuene. Csa
crtabma y OkBHpY mapuerne cy oOeiexeHa CTalTHUM
O3HaKama Ha Kopu JpBera ox Opoja 1450, a moyoxaj
cBakor crabma gedumHMcaH je  KoopaWHATaMa
KHJIoMeTapcke  Mpexke. UW3pahen je  murnranHn
curyaronn iaH napuene (Crnuka 24) ca BUCHHCKOM
NpeACTaBOM TEpEHa.

ITo reoneTckoM CHUMamy Maplese IPUCTYIIHIO
ce MOoJM3amy Orpaje Kako OM ce MHCTAMCaHa OmpeMa
3alITUTHIIA O AWBJbAYX M HEYNOCICHUX JINIA.

Orpana je m3pahena on OarpeMoBHX CTyOOBa,
IUIETEHE IOLMHKOBAHE JKMLE M paBHE IOLMHKOBaHE
xwuie ykynHa sucuHe 2.0 M. [locTaBibeHe cy Be Kamuje
jenHa koisicka mupuHe 3.0 M 1 jenHa MEMIavKa [MUPUHE
1.5 m.

Y okBHpY oOrjiefHe Mapueie HU3ABOjeHE Cy
takol)e Tpu HameHcke mnoamapuene (mormapiena 3a
NpOILIeHY cTama KpyHa W MpUpacra, MOTHapuena 3a
3eMJBMINTA M TOTHaplesia 3a MPU3EMHY BeraTtaiujy)
IuMeH3dja 25x25 M 3a crnpoBolhele MOHHTOPHHTA H
buffer 3ona.

3a mpaheme cTama KPOIIbH Y OKBUPY OTJIETHE
mapuene UW3[ABOjeHa je HaMeHCKa moxamapuena 2
JuMeH3dje 25%25M. Y oKBUpY MoTHapuene 2 HU3IBojeHa
cy 30 crabaina Ha KOjUMa Ce Ol Yj€ CTahe KPOIIHH.

3a (uopucTHUKa M BETETAaLMjCKa UCTPAXKHUBAbA
y OKBHpY MoOTHapIene 3a npu3emHy Bereranujy [1I1 3
W37IBOjEHE Cy YeTpPHU OrJieJlHe Mapliesie Y BHIY KBajapara
numensuje 10x10m.

Ha ornenHoMm mosby je moctaBjbeHa ompema 3a
n3Bolheme nporeca MOHUTOPHHTA U TO:

e 15 komekTopa 3a  BJ@KHY JICMO3UIH]Y
Chroughfall®) koja mponasu kpo3 KpyHe cradana.

e 15 kosexTopa (CakymybauM) IIyMCKOT OTIaja.

e 5 KkozekTopa 3a cHer (,,Bulk®).

e 5 xonekropa (“Stemflow”) 3a y3opkoBame
[MO3MIIKj€ KOja Ce CIIMBA HU3 CTA0JIO.

e 3 rpaBUTalMOHAa JHM3MMETpa 3a CaKyllJbaHE H
aJIM3y XEMH]jCKOT' cacTaBa 3eMJBbUIIHOT PacTBOpa.

e kyhwuia 3a cMelITaj onpemMe U HHCTpyMeHaTa

Level Il sample plot on Mokra Gora is located
in the management unit "Mokra Gora - Panjak™ in
compartment 20 in an artificially-established stand of
Scots pine (Pinus silvestris). The sample plot is 0.55 ha
in size (100 x 50 m) at 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 plot was created (Figure 24). It
included with the elevation data.

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).

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

Subplot 2, 25x25 m in size, was establshed
within the sample plot for the purpose of crown
condition monitoring. A total of 30 trees were selected
for that purpose on Subplot 2.

Within the subplot for ground vegetation
assessments SSP1, 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’) .

* 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.

. a small house for storing the equipment
and instruments.

sampling
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LEGENDA:
Granica povrsine stanice Nivoa Il (ograda) V Kolektori za vlaznu depoziciju (15) Kolektori za viaznu depoziciju koja se sliva niz stabla
Granica potpolja * Stabla za folijame analize
PP1,2,3 Ppotpolja ::: Stabla za pracenje stanja kruna i prirasta * Stabla za odredivanje starosti
Granica buferne zone @ Uzorkovanje zemljista @ Kolektori za Sumski opad
Granica povrsine za pracenje prizemne vegetacije Zemljisni profili i lizimetri @ Kolektori za sneg

Cauka 24. JlurutajiHd CUTYaluoOHN IUTaH’ M3BEICHOT CTArba OTTICIHE noBpiinHe Mokpa I'opa
Figure 24. Digital field map of the sample plot on Mokra Gora

! CuTtyallMoHHU TUIaH M3BEICHOT cTama je u3pahen y MHcTUTyTY 3a mymapcTBo y beoramy y JUTHTaIHOM OOJMKY 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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Y toky 2014. romuHe Ha OTJIEAHH] TMApPLETH
Hugo-a 2 Moxkpa ['opa u3BpieHo je obenexxaBame Opoja
crabana TpajHUM O3HaKama, IJIACTUYHKM ILIOYUIlaMa Ha
KOJUM je HaBeleH Ha3WB WHCTUTYLHje KoOja BpIIH
MOHHUTOPHHT H 0poj cTadia.

In 2014, the trees on the Level Il sample plot
Mokra Gora were permanently marked with plastic
plates that state the name of the monitoring instituton
and the number of trees.

Cauxka 25 u 26 . O3nake crabana — Mokpa ['opa
Figure 25 and 26. Tree marking — Mokra Gora

V¥ toky 2014. rogunu, ypaheHa cy Mepema Koja
ce 00aBJbajy KOHTUHYHPAHO U Ha TOJUIIHEM HUBOY;

- Ypahene cy anaimse crama Kpommu 3a 30
crabasa koja cy ojjabpaHa 3a Ty CBpPXY.

- Y3eTu cy y30piu MoTpeOHH 3a (PIIOPUCTHYKA H
BEreTalyjcKka UCTPaKUBamba, JeCEbH ACIIEKT MPU3EMHE U
BEreTallije CPE/IIbEr Clpara y CacTOjuHH.

- VY30pKkoBame BI@KHE JCMO3WIMjE U3
,»Throughfall“ u “Stemflow” komnekropa u 3emsbUIITHOT
pacTBopa W3 IpaBUTALMOHUX JH3MMeTapa pahjeHo je Ha
MECCYHOM HHUBOY.

- Ilpu cBakOM TEpEeHCKOM H3JIaCKy NpPaKHCHU
CY KOJIEKTOPH 32 JINCHH OTIa/I.

- V3eru cy ysopuu ca oapehenux crabana 3a
npoteHy omTehema 0J1 030Ha.

- Bpmena cy KoHTHHyaiHa
ocMaTpama.

- 3a JeTepMHHHUCABE METEOPOJIOMIKAX YCIOBa
oOpahjeHn cy momamu ca METEOpOJIOIIKE CTaHUIE Ha
3natubop PemnyOinykor XuapoOMeTeopOJIONIKOT 3aBojia
Cpouje.

3anMCHUK ca JaTyMOM 3a KOHTHHyHpaHa
Mepema U y30pKOBame Marepujaja BOIWIA je CBaKa O
eKuIa JIETaJbHO MpH CBaKOM OOWJIACKy Tmaplene y
(GopMH paZHOT TEPEHCKOr JHCBHUKA, KOjU CIYXKH 3a
nabopaToOpPHjCKU U KaOUHETCKE paj.

(henomomka

The following continual and annual measurements
were carried out in 2014:

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

- Samples were taken for floristic and vegetation
surveys, i.e. the 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 at every field
visit.

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

- Continual
carried out.

phenological observations were

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.
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Cauxe 27 u 28. Kyhwuria 3a uactpymenre u onpemy — Mokpa ["opa
Figure 27 and 28. Wooden house for storing instruments and equipment — Mokra Gora

OCHOBHM TOAMIIBGU pE3YyITaTH MpPOIEHE Ha
Huoy 2 mnpyxwuhe HeomxopHe NOAaTKE O YTHIAjY
IMTCTHUX HWHCEKaTa W TJbMBA, HITETHOM [CJIOBALY
YOBEKa, KIMMATCKUX IPOMEHa M OCTaJHX OpOjHUX
YWHWIala Ha 3paBCTBECHO CTAbC U BUTAJTHOCT 1IyMa.

IInmanupa ce ma ce y Ttoky 2015. rommne Ha
orienHoM nosby Komaonuk, Llpau Bpx m Moxkpa I'opa
rmocrasy cojiapHa henuja.

10. OLEHA CTAIbA KPOLLIIbU CTABAJIA —
WHTEH3UBHU MOHUTOPHUHT Y 2014.
rOJVHU

VYcaBplIeH METOMOJOMIKA TPHCTYIT HpPOLECHE
cTama Kpourmu Ha HuBOy 2, 4YMHHM CKym Ha CIMYaH
HauyMH  [IOCMaTPaHUX  KapaKTepHCTHKAa  KPOLIKHU
JOMHHAHTHHX cTabana Ha OrjeJHOM moJby. JloOujeHe
OlLlcHe MHTeH3MBHOr MoHHMTOpuHTa (Hesenmh er am.
2011) 3a cBako o crabajia udje ce KPOIIbe MpaTe CBake
roguHe, pahe HakoH onpeheHor Opoja TMOHaBJbamba
OJIrOBOpE O CaMO XMIIOTETHYKUM MPETIOCTaBKaMa o
pas3no3uMa HBHUXOBE, Ha TPHMEp, M3y3€THO HapyIlleHe
BUTAIHOCTH YCIIel CBHACHTUPAHOI Y3pOYHHKA H
CTPYYHOT UCKYCTBa O FberOBOM 3Hauajy M IITETHOCTH.

WMHTEH3UBHU MOHUTOPHHI UCKJbyunhe (axTop
TpelIKe y MPOICHU TPEHYTHOT CTamba U ca CHI'ypHOIIhy
he y3 npuMeHy cTaHIapAHUX JIAOOPATOPHjCKUX METOJA,

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.

A solar cell s planned to be bultd on the sample
plot Kopaonik, Crni VVrh and Mokra Gora n 2015.

10. CROWN CONDITION ASSESSMENT-
INTENSIVE MONITORING IN 2014

The improved methodological approach of the
Level Il 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 number of replications give answers
to different hypothetical assumptions, 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
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y OynyhHOCTHM JeTaJbHO ONHMCAaTH W TPEACTABUTH,
pasiore 3a BpeOHOCTH JAedomnujaruje Hu3paKeHe Y
npoueHTiMa.  OOGjacHUTH  BaXHOCT  NPHUCYCTBa
y3pouyHHKa omrTehema U 1aTH Hperu3He KOpesalnjcKe
OJJHOCE TapameTapa CTama KpPOIIBM M MHOTHX APYTHX
(IeHAPOMETPHjKHX, CACTOJUHCKHX, EKOKIMMATOIOIIKUX,
3eMJBUINHUX, omTehema ycliea MOBUIIEHUX BPEIHOCTH
HOJTyTaHaTa y Ba3ayXy, 10 OMIJbKE HETIOBOJFHOT XeMU3Ma
JCTIO3NIMjA  KHIIe WM CHEera, MpPeKOrPaHuIHUX
BPEAHOCTH IITETHUX MaTepHja Y 3eMJBHIIIHOM PacTBOPY)
WIX CYNpPOTHO CBeMy IIPHUCYCTBO JIMIIajeBa Kao
MHMKATOPA 31paBe CPEIHHE.

Y ¢dokycy wucnuTHBama NP HHTEH3UBHOM
MOHHUTOPHHTY 3a OIICHY CTama KpoIlku Kao 1 3a Huso 1
cy oreHa aedonmjanyje u qeTeKToBame omrehema, a u3
BUX Cy U3BEICHU u craryc crabama, CeHKa
(omreheHocT)  KpoLImH,  BUAJBUBOCT  KPOIIBH,
IUIOJIOHOIICHe BUJBMBOT Jefla KPOUIBH, IMPUCYCTBO
CeKyHIapHHX M300jaka.

Onena  crama  Kpolumu  crabaga  Ha
OmomHamMKanujckoj Tadkn HwuBo-a 2 Ha Komaonwmky
u3BpmreHa je 22.04.2014. rogune. OtueHa je W3BpIIEHA
Ha 30 crabayia cMpue, Koja Cy HAMCHCKH H3]IBOjeHA 3a
roJuIIke pahekhe CTamba KPOIlhU, Ha TOIapIeIn 2.

OCHOBHM  TOJany, OTJIeMHE CTaHWIE Ha
Komaonuky matu cy y mamenckoj tabemu PLT (tabena
12).

OneHa crama Kpollmu crabana oOyxBaTuia je
onpehuBame cTeneH nedonujandje  aCHMITAIIHOHUX
opraHa, Cylieme — yKilamame cTadana, cTaryc crabana,
CEeHKa KPOILHH, BUJIJBHBOCT KPOILEHH "
TpaHcnapeHTHocT Jsminha. [IpomeHa crama KpOUIBHU
crabana je W3BpIICHa HAa HAaYMH KOJU je TpelnBuljeH
[IpupyunnkoM o0 MeToJaMa U KpUTEPHjyMHMa 3a
ycarjamieHo y3UMame Y30paka, NpoleHy, npaheme u
aHaIM3y pe3yiirTara yTuiaja 3aralema Ba3ayxa Ha IIyme
JOHETHM oJ cTpaHe MeljyHapoJHOT KOOMepaTUBOT
mporpama 3a mpoieHy W npaheme yTumaja 3aralhema
Ba3ayxa Ha nryme (ICP Forests Manual, [Teo 2).

Takohe cy Ha W3/IBOjeHU CTabJIMMa JIETEeKTOBaHA
omrehema. 3a cBako crTabj0 KOJ KOra je YOUYeHO
omreheme [ara je JOKalWja, CHMIOTOM, Y3POK H
WHTEeH3UTET omTehema.

VY tabenu 13 m 14 nmatm cy mapameTpH cramba
KpOLIKU U HapameTpu omtehema Ha OMOMHIUKALIN]CKO]
taukn HuBo-a 2 na Konaonuky y 2014. rogunu.

22. anpuna 2014. rogune exuna n3 MuacTruTyTa
3a NIyMapCcTBO M3BPIIMJIA j€ Tperie] OMOWHANKAIN]CKe
tauke HwmBoa 2 na KomaoHuky, koja ce Hamasu y
cacTojuHu  cmpue. [lpwimkom mpernena, Ha 30
W3BOjeHNX cTabaya Koja ce Hajlaze y OKBHpPY TauyKe,
OLICKHUBAHO j€ CylIeme, Aedosujannja, eBUACHTHpPaHA
omrehema IO THUMOBMMa M BpcTamMa Yy3pOYHUKA H
3a0eexeHa OCTaja peJeBaHTHA 3alaxama. 1pu of

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 | assessments,
intensive crown condition monitoring is focused on the
assessments 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 assessment of crown condition on the Level
Il sample plot on Kopaonik was carried out on April
22" 2014. 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 12).

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. Crown condition
assessment were 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 Manual, Part 2).

The assessment of damage causes included
location, symptom description, determination of the
cause, quantification of symptoms (extent).

Tables 13 and 14 show the crown condition and
damage parameters on the Level Il sample plot on
Kopaonik in 2014.

The inspection of the Level 1l sample plot on
Kopaonik was conducted on April 22™ | 2014 by the
Institute of Forestry team. The plot is located in a spruce
stand. On that occasion, mortality and defoliation were
assessed, the damaging agents were classified by type
and species and other relevant remarks noted for 30
selected spruce trees. It was observed that out of 30
selected trees 3 were dead and infested by the spruce
bark beetle (trees 88, 119 and 125).

Phytopathological damage was present only n
the form of branch decay on one tree.

The most significant damage caused by insects
was done by the spruce bark beetle, which is a
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oBux 30 merasbHO TperjefaHMX crabaia je MOTIIYHO
OCYIIEHO ¥ HaNagHyTO NOTKOpmannMma (crabma
o3HayeHa Opojesuma 88, 119 u 125).

On duronaroyomkux omrehema KOHCTaTOBaHA
j€ camo TpyJiex Ha TpaHama jeHor crabia.

On enromonomkux omtehema, Ha Tadkd je
NPUMETHO NPUCYCTBO NOTKOPH-aKa, KOjU Cy CeKyHAapHa
IITeTOYMHA W Hamaaajy OojecHa ©  (HU3HUOIOMIKA
ocrmabipeHa crabma. MelyTum, yKOIMKO ce HamagHyTa
cTabna He YKIIOHE, TOTKOPHAIH Ce IIHpe Y KPyroBUMA H
Ha ocTaja 37paBa crabia. Y OKBUpPY Tauke (BaH OBHX
30 metaspbHO TpersielaHUX cradana) KOHCTATOBAHO je
NOTIYHO CylIelke cTadala y Kpyry ca ONagHyTOM
KOPOM H jaKUM HaIajoM MOTKOpHaka (crabia o3HaueHa
OpojeBuma 44, 45,46, 47,48 u 59).

JemHo cTabno je TPEBPIICHO M Ha HEeMy je
NPUCYTHO jaKo Iypeme CBEXE CMolle, 0e3 TPYIexKH.
Mexannuka omrehema KOHCTaTOBaHA Cy Ha BHUINE
crabana, yrJlaBHOM Cy y TPHIAHKY WIH Yy JOHBUM
JenoBuMa Aebana, U3 HbHUX IyPU CBEXa CMOJia, TPYIICKH
takohe H©Hema. Ha jemHoM cTabiay KOHCTaTOBaHO
NPUCYCTBO MEXaHMYKOr omrehema ca OCyleHOM
CTapOM CMOJIOM W TIOYETKOM KalyCHpamba.

bnara xyopo3a dYeTMHa KOHCTaTOBaHa je Ha
BUIlE cTabima cMmpye Yy TOAMIATKY, IITO je
HajBEpPOBAaTHHU]jC TMOCICAMIIA OTBOPEHOCTH HA TUM
nenoBuMa cactojuHe. [lo3Hato je ja cMmpda Kao BpcTa
CeHKE, Yy MIIAJIOCTH HE IOJHOCH jady HHCOJNALHjy |
pearyje XJ0po30M YeTHHa.

JlumajeBu cy KOHCTaTOBAaHHM Ha BEJIUKOM Opojy
nebana, a o1pa3 Cy 37ApaBor, CBEXET Ba3ayxa u ayOoKor,
BJIQ)KHOT CTaHUIITA.

IIpouenar crabana koja HucCy 3axBaheHa
nedonujarjom y 2014, roguan Ha BUT Komaonuk y
OJJHOCY Ha MpPEAXOAHE YEeTPH ToiWHEe je moBehaH.
Hesnatno je nosehan u mpomeHatr MpTBHUX cTadaia, J0K
je mporeHar crabajga ca yMepeHoM jedonujanujom
CMamkeH Yy OJHOCY Ha mpeaxomHe roamHy. Y 2014.
TOJMHU HH KOJ jemHor crtabja Koja Cy HaMEHCKHU
U3/BOjeHa 3a mpaliele CTambe KpyHa Huje 3a0eiexeHa
jaka nedonujanuja.

secondary pest that attack only diseased and
physiologically weakened trees. However, if the
attacked trees are not removed, the spruce bark beetles
spread in circles onto healthy trees. Other trees on the
sample plot (apart from the 30 selected trees) were also
attacked by spruce bark beetle and they recorded decay
and stripped bark (trees 44, 45, 46, 47, 48 and 59).

Dieback was recorded in one tree and it showed
a very strong fresh resin bleeding, but there were no
signs of decay. Mechanical injures were also recorded in
the butt ends or in the lower trunk parts of several trees,
with fresh resin leaking from the wounds but without
decay. One tree had mechanical injuries with old dried
resin which started to turn into scars.

Weak needle chlorosis was recorded on several
young spruce trees, which was most probably caused by
the open canopy in these parts of the stand. Spruce is a
notoriously shade-tolerant tree species. Therefore,
chlorosis occurs when young spruce trees are exposed to
full sunlight.

Lichens were found on a large number of trunks.
Their communities are indicators of healthy, fresh air
and deep, wet habitats.

In comparison to the previous four years, the
percentage of trees with no defoliation increased on the
sample plot Kopaonik in 2014. The percentage of dead
trees also 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
2014.
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I'paduxon 6. Yopennu npukas nedonujanmje y nepuoay 2010-2014 — Huso 2, Konaonunk
Graph 6. Comparative graphic representation of defoliation from 2010 to 2014, Level 1l, Kopaonik
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Tadena 12. XX2012. (PLT) Tabena ca momanuma o mapieiy H31B0jeHOj 3a OlIeHY CTama KpolumbH cradbana, Huso 11, Komaonuk
Table 12. XX2012. (PLT) Data on the plot selected for crown condition assessment, Level 11, Kopaonik

Pennn 6p Kox mpxase Bpoj mapuerne Jlatym onene l"eu(i;p 1(1}){(;1«1 l"eor)}:( 1(1}):;1«1 ;iiiﬁz;ﬁﬁa I/IﬂeH_ﬂr;II/%\/II;K?HPI_Ja Ocrana 3anaxama
Sequence number Country Code Observation plot Date of assessment Lat]ijtude L)g\gitude Altitude 4 Team identification| Other observations
1 67 2 220414 +43°17'30" +20%48'50" 35 REIGO
Taodena 13. XX2012. (TRC) ITapamerpu ctama kpormni, Huso 2, Konaonuk
Table 13. XX2012. (TRC) Crown condition parameters, Kopaonik
Pef:a%gg * bpoj mapuene . Cymere — 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;rgcht\;zililts & | Social class Crown shading Visibility Defoliation Foliage transparency Other observations
trees y

1 2 220414 75 118 01 1 2 2 5 15 Usnea barbata
2 2 220414 76 118 01 1 1 2 10 15 Usnea barbata
3 2 220414 78 118 01 1 2 2 15 25 Usnea barbata
4 2 220414 79 118 01 1 1 2 15 20 Usnea barbata
5 2 220414 80 118 01 1 1 2 10 15 Usnea barbata
6 2 220414 85 118 01 1 2 2 15 25 Usnea barbata
7 2 220414 86 118 01 1 3 3 10 20 Usnea barbata
8 2 220414 87 118 01 3 3 3 35 65 Usnea barbata
9 2 220414 88 118 38 5 6 2 100 99 Usnea barbata
10 2 220414 91 118 41

11 2 220414 92 118 01 2 3 3 20 30 Usnea barbata
12 2 220414 93 118 01 1 3 3 15 20 Usnea barbata
13 2 220414 94 118 01 3 3 3 40 60 Usnea barbata
14 2 220414 95 118 01 2 3 3 20 30 Usnea barbata
15 2 220414 96 118 01 1 4 4 20 25 Usnea barbata
16 2 220414 97 118 01 1 3 3 15 20 Usnea barbata
17 2 220414 98 118 01 1 3 3 15 20 Usnea barbata
18 2 220414 113 118 01 1 2 2 15 25 Usnea barbata
19 2 220414 114 118 01 1 4 3 20 25 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 220414 115 118 01 1 3 3 25 30 Usnea barbata
21 2 220414 117 118 01 1 4 3 15 30 Usnea barbata
22 2 220414 118 118 01 1 3 2 20 35 Usnea barbata
23 2 220414 119 118 38 5 6 3 100 99 Usnea barbata
24 2 220414 120 118 01 1 1 2 30 50 Usnea barbata
25 2 220414 121 118 01 1 3 3 20 25 Usnea barbata
26 2 220414 124 118 01 1 2 2 20 30 Usnea barbata
27 2 220414 125 118 38 5 6 3 100 99 Usnea barbata
28 2 220414 126 118 01 1 2 2 10 20 Usnea barbata
29 2 220414 77 118 01 1 3 2 10 25 Usnea barbata
30 2 220414 123 118 01 1 1 1 15 20 Usnea barbata
Ta6ena 14. XX2012. (TRD) ITapamerpu omrehema, Huso 2, Konaonuk
Table 14. 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 DTyM port PoJ A oM POIIBI omrehema P Scientific name omrrehera :
ate 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 220414 75 Usnea barbata
2 2 220414 76 Usnea barbata
3 2 220414 78 Usnea barbata
4 2 220414 79 Usnea barbata
5 2 220414 80 Usnea barbata
6 2 220414 85 Usnea barbata
7 2 220414 86 Usnea barbata
8 2 220414 87 Usnea barbata
Pityogenes
9 2 220414 88 32 10 65 1 200 chalcographus 2 Usnea barbata
10 2 220414 91
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Pennu 6poj

. Omrehenu neo O3Haka Heoy
crabia Bpoj napuene i Bpoi c1ab 6 C Bpeme Hacranka v Hasus y3poka WHurtensurer o
Sequence Observation ATYM TPOTICHE pej crabra crabra HIMITOM CHMITTOMA KpomrHH omrehema 3pox 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 220414 92 Usnea barbata
12 2 220414 93 33 17 60 3 999 3 Usnea barbata
13 2 220414 94 Usnea barbata
14 2 220414 95 Usnea barbata
15 2 220414 96 Usnea barbata
16 2 220414 97 Usnea barbata
17 2 220414 98 Usnea barbata
18 2 220414 113 Usnea barbata
Pityogenes
19 2 220414 114 32 10 65 1 200 chalcographus 2 Usnea barbata
20 2 220414 115 Usnea barbata
21 2 220414 117 Usnea barbata
22 2 220414 118 Usnea barbata
23 2 220414 119 32 10 65 1 200 Pityogenes 2 Usnea barbata
chalcographus
24 220414 120 Usnea barbata
25 2 220414 121 Usnea barbata
26 2 220414 124 Usnea barbata
27 2 220414 125 32 10 65 1 200 Pityogenes 2 Usnea barbata
chalcographus
28 2 220414 126 Usnea barbata
29 2 220414 77 Usnea barbata
30 2 220414 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 IIyMa o1 atMocdepckor 3araljema
Toauummy M3BelITAj 0 3APABCTBEHOM CTamy IVIABHUX BpcTa ApBeha 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

3emuba (pernon)
Peny6amka Cpouja
Country (region): Serbia
Repablic of Serbia

Vk. ITop. 3emibe (1000 xa):
Total area of country (1000 ha):

8836

VYk. Ilosp. llyma (1000 xa) :
Total forest area (1000 ha):

2360

HcTtpaxena nos. uryma (1000 xa):
Forest area surveyed (1000 ha):
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YeTrunapu
Ofpa3zan Al

Hauuonanuu dokan

HeHTap

HHcruTyT 32 ymaperso — Beorpan
Institution (National Focal Centre):

Institute of Forestry, Belgrade

Yxkynna noppumuHa yeruHapa (1000 xa):

Total conifer area (1000 ha):
179

Yxynua noppmuHa jgumhapa (1000 xa):
Total broadleaved area (1000 ha):

2181

Survey
Conifers
Form Al

Iepuon uctpaxxuBama/Survey period: 22.04.2014.

HctpaxuBame 2014 - Konaonuk

Kuaacuduxamuja / Classification

Ipouenar cragana ca nedonmjauujom/ Percentage of trees defoliated

Crabaa crapa 10 59 roquna

Cra6aa crapa 60 roquna u BuIe

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 % (% (% (% |[% % % % % |% |% |[% % % %
nema negou. 0 0-10% 20.69 20.69 20.69
not defoliated - . .
ciaaba nedoa. 1 o
ymepena gedoa. 2
moderately defoliated >25-60% 10.34 10.34 10.34
jaka nedor. 3
saverelydefoliated >60% <100 % 0.00 0.00 0.00
CyBO 4 o
dead 100% 10.34 10.34 10.34
Ykynno/ total 100 100 100
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KonBeHIHja 0 JaJbHHCKOM MPEeKOTPAHUYHOM 3araljemy Ba3ayxa
Mebhynapoauu KoonepaTuBau nporpam 3a npoueny u npaheme yrumnaja 3aralema Bazayxa Ha myme

Inan EBponcke YHHUje 32 3aIITHTY IymMa o1 atmocgepckor 3aralema

Toaummkbu U3BENITaj 0 3APABCTBEHOM CTamby IJIABHUX BpcTa ApBeha Ha ocHOBY Aedosnjanuje
3emspa: Penyoiuka 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 1]

Picea abies L.

HUcTtpaxuBame 2014 - Konaonnk

2014

6poj % crabana ca nedomjaunjom /% trees defoliated
OTJIEHHUX Opoj mpHmepHuX Kiaaca 0 Hema KkJjaca 1 ciaba kraca 2 ymepena KJaca 3 jaka KJiace 2-4 ymepeHa keaace 1-4 cua6a no
cradaa . . . . aedonujanuja . . cyBO
napuesia aedoaujanuje aedoaujanuja aedoaujanuja KJ1aca 4 cyBo 110 CYBO
no. of sample no. of sample class 0 class 1 slightly class 2 class 3 class 4 dead class2to 4 CI&.ISS ltod
plots trees not defoliated defoliated 'ggg;:::g:jy severely defoliated moderately to dead s“%@gé’ to
1 29 17.24 55.17 17.24 0.00 10.35 27.59 82.76
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Ha Ouwownnukanujckoj taukun Hwuo-a 2 Ilpam
BpX OIIGHAa CTama KpOIIkW cTabama W3BpIICHA je
17.06.2014. romune. Onena je uzBpiieHa Ha 30 crabana
OykBe, KOja Cy HAMEHCKH W3[[BOjeHa 3a TOJUIIHE
npaheme cTama KPOoIlbH, Ha TOIITapIen 2.

OcHOBHH Tojany, orjiegHe napuene Ha LlpHom
BPXY JaTu cy y HaMmeHckoj Tabenmu PLT (Tabena 15).

VY Tabenu 16 u 17 natu cy mapaMeTpy CTama KpOIIhU 1
napamerpu omrehera Ha OHOWHAMKAIM]CKOj TaudKd
Hugo-a 2 na LipHom Bpxy y 2014. ronunu.

17. jyaa 2014. ronune exumna u3 MHCTHUTYTA 32
IIyMapcTBO W3BPIIMIA je Tperjell OMOMHINKAIH]jCKe
tauke Humoa II ma IllpHom Bpxy kon bopa, koja ce
Hana3u y OykoBoj cactojuHu. [IpunmkoM mperiena, Ha
30 m31BOjeHUX cTabana Koja ce Hajla3e y OKBHPY TadKe,
OIICEMBAHO j€ JINCTamE, JeKoJIopu3alija (mpomMeHa 0oje
numha), omajame JHCHE Mace, CBHICHTHpaHa Cy
omrehema mucTa u ocrana omrehema, BogeHN n300jmH,
[BETAE U 3a0EIICIKEHA 0CTalla PEJICBAHTHA 3aMaxarma.

Opn guronaronomkux omrehema, Ha qBa cradia
j€ KOHCTaTOBaHO IPHCYCTBO YyPEIONMycTyla TJbHBE
Nectria coccinea (76 i 87) , koja 3ajeHO ca MHCKETOM
Cryptococcus fagisuga (koju mpeHocu criope OBe TJbUBE)
MPOYy3pOKyje OmacHy ,,00ject kope OykBe“. Takohe cy
KOHCTaTOBaHe TPYJICIKHHIIC HA TrpaHamMa ¥ YBOPOBHMA
(crabma 62, 65, 67, 72, 73, 96 i 100) u ueHTpagHa
Tpynexx pgebna (crabmo 90). Y Onm3uHM Tauke,
perucTpoBaHe cy pusoMopde TpYJISKHHUIE KOopeHa
Armillaria mellea.

On enromonomkux omrehema, mpucycTHe cy
VIJIaBHOM Yy MameM U CpelmeM o0mMmy Aedoiujarmje
JUCHE Mace, Koje MOTy OWTH TocieuIa 1ejcTBa rydapa,
KOjU j€ Ha OBOM IIOJAPYYjY OBE TOAMHE OHO Yy
NPEHAMHOXEY.

On ocranux onrrehiema, perucTpoBaHa je ynana
KOpe Ha jeTHOM 1e0y, Koja je ToCIeuIla OTBOPEHOCTH
U jake MHCOJIalMje, a MPeJICTaB/ba OTBOPEH YT 3a Haral
Oonectu u mrTerounHa. Ha n1Ba ctabiaa KOHCTaTOBaHA CY
MexaHndyka (aHTpororeHa) omrehema KOope — Of
U3BJaueHa U pylIema, a omrehiema oJ rpajga M Tyke
Helapa3suTHOr TOpeKsia Ha 1o jemxHoM crabiy. Ha
BpXOBMMa Jmmha Bumie crabana Ccy I[pUMETHE
U3MpP3JIMHE, KOje Cy IOoC/eIuiia jakor Mpasza Koju je
BEPOBATHO HACTYIIHO HETIOCPEHO IOCIIE JINCTAMbA.

I'penike npBeTa — ycykaHoCT Jie0ia je mpucyTHa
Ha JeJHOM CTalJly, a KOPAaCTH JIMIIAjeBH KOHCTATOBAHH
Cy Ha BeJIMKOM Opojy nedaja, KOju cy oapas 3apaBor,
CBEXKET Baz[yXa M JyOOKOT, BIa)KHOT 3eMJBHIITA.

The assessment of crown condition on the Level
11 sample plot on Crni Vrh was carried out on June 17",
2014. The assessment included 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 15).

Tables 16 and 17 show the crown condition and
damage parameters on the Level 1l sample plot on Crni
Vrh in 2014.

On June 17", 2014, a team from The Institute of
Forestry carried out the inspection of the Level Il sample
plot on Crni Vrh near the town of Bor. The plot is
located in a beech stand. On that occasion the following
parameters were assessed on 30 selected trees within the
plot: leafing, discolouration (leaf colour change), leaf
dropping, leaf damage, other damage, water sprouts,
flowering and other relevant remarks were noted.

Phytopathological damage included the presence
of uredopustules of Nectria coccinea) on two trees (76
and 87). Together with Cryptococcus fagisuga (insect
that transmits fungal spores) it causes a very dangerous
‘beech bark disease’. Wood-rotting fungi on the
branches and knots (on trees 62, 65, 67, 72, 73, 96 and
100) and heart rot (on tree 90) were also recorded. In
the vicinity of the sample plot, rhyzomorphs of the root-
decaying fungus Armillaria mellea were detected.

The damage caused by insects was present in the
form of slight or moderate defoliation, which could have
been caused by the gypsy moth, which was in outbreak
in 2014.

Other damage included bark scorches on one
tree, which was probably caused by the open canopy and
exposure to full sunlight. This type of damage makes
trees susceptible to other pests and diseases. Two trees
had mechanical injuries caused by human activity when
felling and skidding trees and one tree had gnarls of non-
parasitic origin. There were noticeable frost skakes on
the tips of leaves of several trees. They were caused by a
severe frost which probably occurred shortly after
leafing.

Wood defects were present in the form of
twisting on one tree. Abundant bark lichen communities
were found on a large number of trees, indicating
healthy fresh air and deep wet soil.
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Tabesa 15. XX2012. (PLT) Tabena ca momamnuma o mapiieii H31B0jE€HOj 3a OIIEHY CTama Kpolmbu cradana, Huso |1, Lpau Bpx
Table 15. XX2012. (PLT) Data on the plot selected for crown condition assessment, Level 1l, Crni vrh

Wnentuduxanmja
Peyinm 6p Kon npxase Bpoj napuene Harym ouene Feorpadx;xa Feoriadnzxa HiﬂMz}Dl?:)a .TUumMa OcrTana 3anaxama
Sequence number Country Code Observation plot Date of assessment ]Il_leili)tﬁge L;(L)}rllgﬁz de BHATtliitu de A Team identification| Other observations
1 67 4 170614 +44°07'55" +21°58'38" 19
Tadema 16. XX2012. (TRC) Ilapamerpu crama kporumnu, Huso 2, Lipau Bpx
Table 16. XX2012. (TRC) Crown condition parameters, Crni vrh
PefHaI:SGSOJ Bpoj mapuene Cymere - B oc TpancnapeHTHOC
S ravst (r))bj . p?. T Jatym npouene 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 KPOLLELE Defoliation | jummha Other observations
number of | plot number mortalit Visibility Foliage transparency
trees y
1 4 170614 57 018 01 1 4 2 10
2 4 170614 58 018 01 1 4 2 0 5
3 4 170614 62 018 01 1 1 1 10 15
4 4 170614 64 018 01 1 4 1 5 5
5 4 170614 65 018 01 1 4 1 5
6 4 170614 66 018 01 1 4 1 10 10
7 4 170614 67 018 01 1 4 2 15 15
8 4 170614 68 018 01 1 4 2 100 99
9 4 170614 69 018 01 1 4 2 0 5
10 4 170614 71 018 01 1 4 2 10 10
11 4 170614 72 018 01 1 4 2 35 25
12 4 170614 73 018 01 1 4 1 15 5
13 4 170614 74 018 01 1 4 1 5
14 4 170614 75 018 01 1 4 1 5
15 4 170614 76 018 01 1 3 1 5
16 4 170614 77 018 01 1 5 1 10 15
17 4 170614 78 018 01 1 3 1 15 10
18 4 170614 79 018 01 1 5 1 5
19 4 170614 87 018 01 2 1 1 5
20 4 170614 88 018 01 1 4 1 10 5
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Pennu 6poj C
crabna Bpoj mapuene . YIICEe — Bunseusoct . . TpancnapeHTHOCT
- Jatym npoueHe Bpoj crabna Bpcra ykinamawe | Craryc crabna | CeHka Kpollbe Jebonujanuja Ocrana 3anaxatma
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
21 4 170614 89 018 01 1 3 1 15 15
22 4 170614 90 018 01 2 3 1 10
23 4 170614 91 018 01 2 4 1 10
24 4 170614 92 018 01 1 3 1 20 15
25 4 170614 94 018 01 1 4 2 5 5
26 4 170614 95 018 01 1 4 1 10 10
27 4 170614 96 018 01 1 4 1 10 10
28 4 170614 97 018 01 2 4 2 5
29 4 170614 98 018 01 1 4 1 10
30 4 170614 100 018 01 1 4 2 10 5
Ta6ena 17. XX2012. (TRD) ITapamerpu omrehemwa, Hugo 2, Ipuu Bpx
Table 17. XX2012. (TRD) Damage parameters, Level Il, Crni vrh
Penu 6poj . Omwrehenn neo O3Haka Jeoy
crabra bpoj mapuexe Jlatym niporeHe bpoj crabna crabma Cumnrom CHUMITTOMA KPOIIBH Bpewe nactaika V3pok Hasus yspoia 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 170614 57
2 4 170614 58
3 4 170614 62 14 01 33 3 3 210 2
4 4 170614 64
5 4 170614 65 14 01 33 3 3 210 2
6 4 170614 66
7 4 170614 67 14 01 33 3 3 210 2
8 4 170614 68
9 4 170614 69
10 4 170614 71
11 4 170614 72 14 01 33 3 3 210 2
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Pennu 6poj

. Omrehenu neo O3Haka Heoy
crabia Bpoj napuene i Bpoi c1ab 6 C Bpeme Hacranka v Hasus y3poka WHurtensurer o
Sequence Observation ATYM TPOTICHE PO) cTaba crabra HIMITTOM CUNITTOMA KpoIHIL owrehema 3pox Scientific name ourrehera crana sanaxama
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
12 4 170614 73 14 01 33 3 3 210 2
13 4 170614 74
14 4 170614 75
15 4 170614 76 32 11 57 3 300 Nectria 2
coccinea
16 4 170614 7
17 4 170614 78
18 4 170614 79
Nectria
19 4 170614 87 32 11 57 3 300 coccinea 2
20 4 170614 88
21 4 170614 89
22 4 170614 90
23 4 170614 91
24 4 170614 92
25 4 170614 94
26 4 170614 95
27 4 170614 96 14 01 33 3 3 210 2
28 4 170614 97
29 4 170614 98
30 4 170614 100 14 01 33 3 3 210 2
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KonBeHnmja o 1a/bMHCKOM NPEKOrPaHNYHOM 3araljemy Basnyxa
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 nedoanjanuje
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):
Peny6smka Cpouja Total area of country (1000 ha): Total forest area (1000 ha): Forest area surveyed (1000 ha):
Country (region): Serbia 8836 2360 103
Repablic of Serbia

Hctpaxupame 2014-Llpau Bpx
Jlnurthapu
Ofpa3zan b1

Hauuonanuu dokan LEeHTap Yxynna noppminHa yertuHapa (1000 xa):  YkynHa nospmnHa aumthapa (1000 xa):
HucrutyT 32 mymaperso — Beorpaj Total conifer area (1000 ha): Total broadleaved area (1000 ha):
Institution (National Focal Centre): 179 2181
Institute of Forestry, Belgrade

Survey 2014
Broadleaves
Form b1

Iepuon uctpaxusama/Survey period: 17.06.2014.

Kaacudukauuja / Classification Ipouenar cradana ca nedpomjanujom/ Percentage of trees defoliated
Cra6aa crapa 10 59 roquna Cra6aa crapa 60 roquna u 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 YKyInno 018 OCT.BpCTE YKyIno Cse yKyIIL.
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 % (% (% |% % % % |% (% |% % % %
nema negou. 0 0-10% 76.67 76.67 76.67
not defoliated . . .
ciaaba nedoa. 1 o
ymepena aedgoa. 2
moderately defoliated >25-60% 333 3.33 3.33
jaka nedor. 3
sverelydefoliated >60% <100 % 0.00 0.00 0.00
CyBO 4 o
dead 100% 3.33 3.33 3.33
Yiynno/ total 100.00 100.00 100.00
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KoHBeHIIHja 0 JaJbHHCKOM MpeKOrpaHU4YHOM 3araljemy Ba3ayxa
Mebhynapoauu KoonepaTuBau nporpam 3a npoueny u npaheme yrunaja zaraljema Bazayxa Ha myme

Inan EBponcke YHHUje 3a 3aIITHTY IymMa o1 atmocgepckor 3aralema

Toagummkbu H3BENITaj 0 3APABCTBEHOM CTamby INIABHUX BpcTa ApBeha Ha ocHOBY Jedoaujanuje
3emspa: Penyoauka 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

BykBa Fagus moesiaca

BykBa

Survey

Form C

Oo6pazan 11

HcrpaxuBame 2014-Ipau Bpxa

2014

Fagus moesiaca

6poi % crabana ca nedomjaunjom /% trees defoliated
PoJ 0poj npuMepHHUX KJ1aca 2 yMepeHa . KJace 1-4 c1aba 1o
OTJIEHHUX G kiaaca 0 Hema KJjaca 1 ciaba . . KJaca 3 jaka KJiace 2-4 ymepeHa
napueJja crabana aedoaujanuje aedoaujanuja Aepommjannja aedoaujanuja KJ1aca 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 CI&.ISS ltod
plots trees not defoliated defoliated 'ggg;:::g:jy severely defoliated moderately to dead s“%@gé’ to
4 30 76.67 16.67 3.33 0.00 3.33 6.66 23.33
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Y 2014. ronuaun Ha BUT Husoa 2 Llpau Bpx
MpoIIeHaT crabarna KOja HUCY 3axBaheHa
nedonujanujoM, crabana koja cy 3axBaheHa ciiabom
nedonujanijoM W MPTBUX cTabala y OJHOCY Ha
npenxonHy romuHy je wuctu. Y 2014, rogmHmM Ha
cTabnuMa Koja Cy HaMEHCKH H3]IBOjeHa 3a mpaheme
CTame KpyHa HUje 3a0emexeHa jaka nedoiujarmja.

The number of trees with no or slight
defoliation and the number of dead trees on the Level 1l
sample plot Crni Vrh in 2014 was the same as in the
previous year. Severe defoliation was not recorded on
the trees selected for crown condition monitoring in
2014.

2013

B MprBo/Dead

M Jaka/Severe

O Ywmepena/Moderate
O Cnaba/Slight

@ Hema/None

2014

I'paduxon 7. Ynopenuu npukas nedonujamnuje y nepuoay 2013-2014 — Huso 2, Lpuu Bpx
Graph 7. Comparative study of defoliation from 2013 to 2014 — Level I, Crni Vrh

Onena  crama  Kpolumu — crabama  Ha
ononHaMKaMjcko] Tauku HuBo-a 2 y Mokpoj opu
m3Bpuena je 30.07.2014. rogune. OueHa je u3BpIIeHa
Ha 30 crabaya Oesor 60pa, Koja Cy HAMEHCKH W3/[BOjCHA
3a rojulIlbe npahiemhe CTamba KPOIIbH, Ha MO/IapesTH
2.

OCHOBHM TOZAIM, OTJIeAHE mapuene y Mokpoj
T'opu natu cy y Hamenckoj Tabenu PLT (Tabena 18).

VY tabenu 19 n 20 natu cy mapameTpHu cTama
KpOILIKU U NapamMeTpu omutehema Ha OMOMHIUKAIIN]CKOJ
tayku Hupo-a 2 y Mokpoj ['opu y 2014. rogunu.

Hana 30. jyma 2014. romuHe, ekuma u3
Wncturyra y cacraBy: ap CHexana Pajkosuh u np
MupociaBa MapkoBuh, wu3BpimMiIa je  Iperien
napaMerapa crama kpoimu 30 crabana O6eror 6opa Ha
OnonHaukanujckoj Tauku Hupo-a 2 Ha Mokpoj I'opu.
KoHcTaToBaHO je 1a je y MOMEHTY Iperiie/ia cacTojHHa
Ouna 3apaBa, Oe3 NpUCycTBa OOJECTH M INTETOYHHA.
Hedonujanmje cy Takole HesHaTHe - Oe3 nedonujarmje
je owio ykymHo 15 crabana, cnaba nedonujanuja og 5%
KOHCTaTOBaHa je Ha § crabana, nedonmjamujy o 10%

The assessment of crown condition on the Level
Il sample plot on Mokra Gora was carried out on July
30" 2014. The assessment included 30 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 18).

Tables 19 and 20 show the crown condition and
damage parameters on the Level Il sample plot on
Mokra Gora in 2014.

On July 30™, 2014, a team from the Institute of
Forestry composed of Dr. Snezana Rajkovic and Dr.
Miroslava Markovic reviewed the state of crown
condition parameters on 30 Scots pine trees on the Level
Il sample plot on Mokra Gora. At the time of the
inspection, the stand was healthy, free from diseases and
pests. Defoliation was insignificant - 15 trees had no
signs of defoliation, slight defoliation of 5% was found
in 8 trees, defoliation of 10% in six trees, and only one
tree had defoliation of 15%.
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nMmao je 6 crabana, a camo jexHo crabio aedonujanujy
ox ceera 15%.

100+

80

60

40-

20+

2013

OMprtBo/Dead

M Jaka/Severe

O Ymepena/Moderate
O Cnaba/Slight

0 Hema/None

2014

I'paduxon 8. Ynopennu npuka3 nedonujanuje y nepuony 2013-20143 — Huso 2, Mokpa 'opa
Graph 8. Comparative study of defoliation from 2013 to 2014 — Level Il, Mokra Gora

Hedonujarija  y 2014, romunu  Ha
OnonHnukanujckoj Taynm HuBo-a 2 y Mokpoj ['opu
HUje peructpoBaHa Ha 96.67% crabama koja cy
u3BOjeHa 3a mnpaheme crama KpyHe, JIOK je ciabda
nedonujanuja  3axparuiaa camo  3.33% U3IBOjEHUX
crabana. Jlebonumjauuja jauyer HHTEH3WTETa Ha
M3[BOjEHUM CTabiIMMa, Kao WIIPEIXOIHE TOIuHE, HHje
KoHCTaTtoBaHa HU y 2014. ronunu

Defoliation on the Level 1l sample plot on
Mokra Gora in 2014 wasn’t recorded in 96.67% of trees
selected for crown condition monitoring, while slight
defoliation affected 3.33% of selected trees. As in the
previous year, severe defoliation was not recorded in
2014.
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Ta6ena 18. XX2012. (PLT) Tabena ca nmojamnumMa o mapiieiid U3[B0jeHO] 3a OlIEHY cTama Kpouimbu ctabana, Huso 11, Mokpa I'opa

. T'eorpagcka T'eorpagcka Hangmopcka HHCHTH(bHKaHHj a
Seqllj);r?;ldni%ber Cotﬁc;?yﬂgéia: ) Obslsel:\?ét?gﬁ;?gte Daﬁ:a;fy gssgs?s}rflent HnpuHa AyHHa sucuiia/Kox Team iagrlwwt?fication 8&11?3551?32?3?;
Latitude Longitude Altitude
1 67 5 30.07.2014 +43%4527" +19°29'00" 12
Ta6eaa 19. XX2012. (TRC) ITapamerpu crama kpoimu, Huso 2, Mokpa 'opa
Peurn Gpoj . Cymeme —
S:(T}i?eﬁ?:e ngé :r?/gﬁ?;e Jlatym mporieHe bpoj crabna ch_Ta YKJIabhambe CTaT}_/c crabna| Cenka KpOIIFHe Bﬁgom;fboem )Ied)om_dj a_uuja TpchHr;fH;; ;I;THOCT Ocrana 3aMaKama
number of | plot number Date of survey Tree number Tree Species code R;rgcr)t\;?ilts & Social class Crown shading Visibility Defoliation Foliage transparency Other observations
trees Y
1 5 30.07.2014 82 134 1 2 2 1 0 30
2 5 30.07.2014 83 134 1 1 1 1 10 30
3 5 30.07.2014 84 134 1 2 2 1 5 30
4 5 30.07.2014 105 134 1 1 3 1 10 20
5 5 30.07.2014 106 134 1 1 2 1 15 30
6 5 30.07.2014 107 134 1 2 1 1 20
7 5 30.07.2014 113 134 1 1 1 1 0 25
8 5 30.07.2014 114 134 1 1 4 1 10 50
9 5 30.07.2014 140 134 1 2 2 1 5 25
10 5 30.07.2014 141 134 1 1 2 1 0 10
11 5 30.07.2014 142 134 1 2 2 1 0 20
12 5 30.07.2014 143 134 1 2 2 1 5 15
13 5 30.07.2014 144 134 1 2 2 1 5 20
14 5 30.07.2014 165 134 1 2 1 1 0 15
15 5 30.07.2014 166 134 1 2 2 1 0 10
16 5 30.07.2014 167 134 1 2 2 1 5 15
17 5 30.07.2014 168 134 1 2 3 1 5 15
18 5 30.07.2014 183 134 1 1 1 1 10 15
19 5 30.07.2014 184 134 1 2 2 1 0 20
20 5 30.07.2014 185 134 1 3 3 2 25
21 5 30.07.2014 193 134 1 1 1 1 10
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Pennu 6poj Cymeme —
crabmna Bpoj maprene . YIICEme Bunssusoct R TpancnapeHTHOCT
Sequence Observation Jatym npoueHe Bpoj crabna Bpcra ykinamawe | Craryc crabna | CeHka Kpollbe CDOLLILE Jebonujanuja ha Ocrana 3anaxatma
q Date of survey Tree number Tree Species code Removals & | Social class Crown shading POIE, Defoliation i Other observations
number of | plot number - Visibility Foliage transparency
trees mortality
22 5 30.07.2014 194 134 1 1 2 1 0 10
23 5 30.07.2014 213 134 1 2 2 1 0 15
24 5 30.07.2014 214 134 1 3 3 1 0 10
25 5 30.07.2014 215 134 1 3 2 1 0 10
26 5 30.07.2014 223 134 1 1 2 1 5 10
27 5 30.07.2014 224 134 1 3 2 1 0 10
28 5 30.07.2014 320 134 1 2 2 1 10 20
29 5 30.07.2014 359 134 1 1 2 1 10 10
30 5 30.07.2014 407 134 1 1 2 1 0 5
Tademna 20. XX2012. (TRD) [Tapamerpu omreherma, Huso 2, Mokpa 'opa
Peéu-m 6poj . Owrehenn neo O3Haka Heoy
Tagna bpoj mapuexe Jlatym niporeHe bpoj crabma crabma Cumnrom CHUMIITOMA KPOIIBH Bpeme nactaika V3pok Hasus yspoia 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 5 30.07.2014 82 Kopacmu nuwajesu
2 5 30.07.2014 83 Kopacmu nuwajesu
3 5 30.07.2014 84 Kopacmu nuwajesu
4 5 30.07.2014 105 Kopacmu nuwajesu
5 5 30.07.2014 106 Kopacmu nuwajesu
6 5 30.07.2014 107 Kopacmu nuwajesu
7 5 30.07.2014 113 Kopacmu nuwajesu
8 5 30.07.2014 114 Kopacmu nuwajesu
9 5 30.07.2014 140 Kopacmu nuwajesu
10 5 30.07.2014 141 Kopacmu nuwajesu
11 5 30.07.2014 142 Kopacmu nuwajesu
12 5 30.07.2014 143 Kopacmu nuwajesu
13 5 30.07.2014 144 Kopacmu nuwajesu
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Pennu 6poj

. Omrehenu neo O3Haka Heoy
crabia Bpoj napuene i Bpoi c1ab 6 C Bpeme Hacranka v Hasus y3poka WHrtensurer o
Sequence Observation ATYM TPOTICHE PO) cTabia crabra HIMITTOM CUNITTOMA KpoIHIL omrehema 3pox Scientific name omrehema crana sanaxama
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

14 5 30.07.2014 165 Kopacmu nuwajeeu
15 5 30.07.2014 166 Kopacmu nuwajesu
16 5 30.07.2014 167 Kopacmu nuwajesu
17 5 30.07.2014 168 Kopacmu nuwajeeu
18 5 30.07.2014 183 Kopacmu nuwajesu
19 5 30.07.2014 184 Kopacmu nuwajesu
20 5 30.07.2014 185 Kopacmu nuwajeeu
21 5 30.07.2014 193 Kopacmu nuwajesu
22 5 30.07.2014 194 Kopacmu nuwajesu
23 5 30.07.2014 213 Kopacmu nuwajesu
24 5 30.07.2014 214 Kopacmu nuwajesu
25 5 30.07.2014 215 Kopacmu nuwajesu
26 5 30.07.2014 223 Kopacmu nuwajesu
27 5 30.07.2014 224 Kopacmu nuwajesu
28 5 30.07.2014 320 Kopacmu nuwajesu
29 5 30.07.2014 359 Kopacmu nuwajesu
30 5 30.07.2014 407 Kopacmu nuwajesu
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KonBeHnmja o 1a/bHHCKOM NPEKOrPaHMYHOM 3araljemy Ba3ayxa
Mebhynapoauu KoonepatuBau nporpam 3a npoueHy u npaheme yrunaja zaraljema Ba3ayxa Ha myme
IInan EBponcke YHuje 3a 3alITUTY 1IyMa o1 aTMocdepckor 3araljema
Toaummu U3BeUITaj 0 31PaBCTBEHOM CTamy IJIAaBHUX BpcTa ApBeha Ha ocHoBY nedoanjanuje

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 2014-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 Ofpa3zan Al
Repablic of Serbia
Haumonannu oxkan  ueHTap YkynHa nopunHa yeruHapa (1000 xa):  Ykynxa nospumHa aumthapa (1000 xa): Surv_ey 2014
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: 30.07.2014
Kaacudukauuja / Classification Ipouenar cradana ca nedomjanujom/ Percentage of trees defoliated
Cra6aa crapa 10 59 roquna Cra6aa crapa 60 roquna u 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 % % (% |% |% % % % (% |% |% (% % % %
nema egoa. 0 0-10% 96.67 96.67 96.67
not defoliated : . .
ciaba 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
Yiynno/ total 100.00 100.00 100
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KoHBeHIIHja 0 JaJbHHCKOM MpeKOrpaHU4YHOM 3araljemy Ba3ayxa
Mebhynapoauu KooneparuBau nmporpam 3a npoueny u npaheme yrumnaja 3araljema Bazayxa Ha myme

Inan EBponcke YHHUje 32 3alITHTY IymMa o1 atMmocgepckor 3aralema

Toagummkbu H3BENITaj 0 3APABCTBEHOM CTamby INIABHUX BpcTa ApBeha Ha ocHOBY adedoaujanuje
3emspa: Penyoauka 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

Besn 6op Pinus sylvestris L.

Besn 6op

Survey

Form C

Oopa3an 1]

HcrpaxuBamwe 2014-Moxkpa I'opa

2014

Pinus sylvestris L

opoj % crabana ca nepoamjammjom /% trees defoliated
OTJIEAHUX Opoj mpuvepHX KJjaca 0 nema kjaaca 1 ciada eraca 2 ymepena KJaca 3 jaka KJace 2-4 ymepena 1cnace 1-4 cxaba no
napueJia cradana edosamjanuje edoamjanuja Aeomjaiija edoamjanuja KkJaca 4 cyBo 0 CYBO cyso
no O?lslamme no. of sample ! clasg 011 : l(I:Iass 1 Sj"élhtfy class 2 ! clasg 311 ! class 4 deyad C|}£]iSS 2yto 4 b
' trees h ; moderately . slightly to
plots not defoliated defoliated defoliated severely defoliated moderately to dead dead
° 32 96.67 3.33 0.00 0.00 0.00 0.00 333
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Crni vrh

Kopaonik

B MptBo/Dead

M Jaka/Severe

O Ymepena/Moderate
0O Cnaba/Slight

@ Hema/None

Mokra Gora

I'paduxon 9. Crenen nedonujaruje y 2014.roquau — BUT Huso 2
Graph 9. Defoliation degree in 2014 — Level Il sample plot

Ogn cBa Tpu Jmokanuteta, kao u 'y 2013. roaunuy,
Hajeehu mporeHar crabana w3aBOjeHHX 3a mpaheme
CTamka KpyHa Koja Hucy 3axBahena pnedosnjanmjom
peructpoBaH je Ha Mokpoj ['opu. Ha oBoM mosby HHCY
perucTpoBaHa ctabna ca Ae(ojujalujoM Cpelmber U
jaKor MHTEH3UTETA.

11. ®JIOPUCTHYKA U BEI'ETALHUJCKA
HUCTPAKUBAIBA Y 2014. TOAJUHHU

11.1. Oraenna mapuena Hupoa 2 Komaonux

[IpoyuyaBawe mnpuzemHe Bererauuje y 2014.
TOJIMHU M3BPIICHO je Y TPU acPeKTa: NpoJichHH, JIeTHHU 1
jecemn. U y 0BOj rogmHM ocMaTpama HU3BpLICHA Cy
¢GuopricTHUKa W BEreTalMjCcKa HCTPAXHBamba 110
npeaBuheHo] METOAMIIM 3a TNPUKYIUbake M 00pamy
mogaraka (International Co-operative Programme on
Assessment and Monitoring of Air Pollution Effects on
Forests - ICP Forests). OmnieHa moKpOBHOCTH TMTPUCYTHUX
Bpcra y cnpary apseha, xOyma u mpuzemHe ¢iiope
u3BpiieHa je 22.07.2014. ronune, 02.09.2014. ronune n
08.10.2014. ronuHe Ha paHUje MOCTABJLEHUM OTJIEIHUM
napienama y Buay kBazmpata (10 X 10 m), uume je
ykynHO oOyxBaheHo 400 m? mnospmmHe. HaBenene
napiese cy Ha TepeHy BUAHO OOelIexeHe.

YV  tabemm 21 (O6pasanmr  XX2012.PLV)
NpUKa3aHd Cy OCHOBHH TIOJAalld O  OTJICIHUM
MoBpIIMHaMa (HaAMOpCcKa BHCHHA, reorpadcka mupuHa

As in the previous year, Mokra Gora was the
site with the highest percentage of the trees selected for
crown condition monitoring without any signs of
defoliation. Trees with moderate or severe defoliation
were not recorded on this sample plot.

11. FLORISTIC AND VEGETATION SURVEYS
IN 2014

11.1. Level Il sample plot Kopaonik

The survey of ground vegetation in 2014 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 cover
in the tree, shrub and herb layer were done on July 22"
2014, then on September 2™, 2014 and finally on
October 8", 2014, on previously established square
sample plots (10 x 10 m), which cover an area of 400
m?. These plots were visibly marked in the field.

Table 21 (Form XX2012.PLV) shows the most
important characteristics of the sample areas (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
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U Ty)KHWHA, JaTyM OIIeHe, MOKPOBHOCT cmpara npseha,
KOyma W mpu3zeMHe QIiope, CpeAma BHCHHA CIpaTa
xKOyma u mpuseMHe (Jope, MOKPOBHOCT MaxOBHHA,
HETIOKPUBEHH JIe0 3EMJBHINTA, KAa0 M ITOKPHUBEHOCT
3€MJBHIIITA JIUCHAM OTIAJIOM).

Y Tabemu 22 (O6pazanm XX2012.VEM) je
NpUKa3aH CIHCAaK CBHIACHTUPAHUX OMJbaKa ca OLCHOM
bIXOBE ITOKPOBHOCTH M3PAXKEHE y MPOLCHTUMA II0
cripaToBuMa. AHaIM30M (PUTOICHOJIONIKAX CHUMaKa
noTBpheHo je na ce paau O NPETXOJHO YTBphEeHO]
acolMjalyju TUIAHUHCKE CcMpueBe mryme Piceetum
excelsae montanum serbicum Greb. 1950. u3 cBese
armmodunHuX 1ryma cmpue Vaccinio-Piceion Br.-Bl.
1939.

3a pasiuKy Of MPETXOJHUX T'O/IMHA, OBA TOJMHA
j€ y XHIPOJIOIIKOM IOTJeny OWiia BpJIO MOBOJbHA. Y
TOKY BEreTallMOHOI Teproja 3a0elie)keHa je BaHPEIHO
BeNIMKA KonmM4yMHA manaBuHa. OBO ce oxpasmio Ha
OyjHOCT BereTanmje y cBa TpH acmekTa (mpoiehHom,
JIETHEM U jECCHHEM).

bupke u3 mpuzemHe (IIope Cy TOKOM YHTaBe
roquHe Omie OyjHe U 3eneHe ca moBehanom OpojHOIThy
U TMOKpOBHOIINY y OTHOCY Ha HCTE BPEMEHCKE O/ICEYKE
npeaxoaHux roauaa. CylmHor mepuosia Huje OWio HH Yy
TOKY JIETa, IITO je JOTPHHENOo Behoj MOKPOBHOCTH CBUX
BpCTa y 0BO J00a rofiuHe.

JloBoJbHa KONIMYMHA BIIAre y 3EMJBUIITY je
yTUIIAJIa M Ha MPOIY’KEHE BEreTallMoOHOT TIEPHOoJia CBUX
BpCTA.

Ha jennoj mpumepHoj noBpmiHU (KBaapar-2) je
KOHCTaToBaHO mpHcycTBo Bpcre Solidago virgaurea,
KOja y IIPETXOTHUM I'OJJMHAMa HHUje PErHCTPOBaHA.

Ha nenom o6jexty (BaH OrJieJHUX MOBPIIKMHA)
HUCY KOHCTAaTOBaHE HOBE OWMJbHE BpPCTE Y OJHOCY Ha
NPETXOJHE TOAWHE, YIJIaBHOM Cy NpPUCYTHE OHJbHE
BpCTE KOje Cy IpHKa3aHe Ha OIJECJHAM IapleiaMa.
OcHM BHUX, KaKo je paHHje W HaBEICHO, PETUCTPOBAHE
cy u cnenehe Bpcre:

. Y cmnpary xOyma pErucTpoBaHe Cy
Corylus avellana, Ribes petraeum;
o v crpary MIPU3EMHE diope

PErrCTPOBaHO je MojenuHavyHo mpucyctBo Verbascum
sp., Athyrium filix-femina, Fagus moesiaca, Oxalis
acetosella, Asperula odorata, Knautia sp., Geranium
sanguineum, Cytisus sp.

and litterfall cover.

Table 22 (Form XX2012.VEM) contains a list
of registered plants with the cover percentage for each
layer. According to phytosociological relevé, this is a
montana spruce forest association Piceetum excelsae
montanum serbicum Greb. 1950 from the alliance of
acidophilic spruce forests Vaccinio-Piceion Br.-Bl.
1939.

Unlike previous years, this year was quite
favorable in hydrological terms. Exceptionally large
amounts of rainfall were recorded during the vegetation
period. They contributed to the abundance of vegetation
in all three aspects (spring, summer and autumn).

Plants of the ground flora layer were lush and
green during the entire year with increased abundance
and cover compared to the same periods in previous
years. There weren’t any dry periods during the summer,
which resulted in greater abundance and cover in this
time of year.

A sufficient amount of moisture in the soil
prolonged the vegetative period of all species.

The presence of one new plant species -
Solidago virgaurea was recorded on the sample square
2. It hadn’t been previously recorded.

The whole site (beyond the sample areas) was
covered by the species that had been recorded in the
previous years. These are mainly plant species described
within the sample plots.

Apart from them, the following species occur:

e Corylus avellana, Ribes petraeum were
recorded in the shrub layer;

¢ Individual specimens of Verbascum sp.,
Athyrium  filix-femina, Fagus moesiaca, Oxalis
acetosella, Asperula odorata, Knautia sp., Geranium
sanguineum, Cytisus sp. were registered in the herb
layer.
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Ta6ena 21. XX2012. (PLV) Tabena ca mojaruma rnpuseMHe Bereraiuje - Komaonuk

Table 21. XX2012. (PLV) Data on ground vegetation - Kopaonik
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Taodena 22. XX2012.(VEM) Tabena npoiieHe npu3eMHe Beretamuje - KomaoHuk
Table 22. XX2012.(VEM) Datafile with ground vegetation assessments - Kopaonik

Pennu Opoj . Bpoj y3opka Bpoj onene IToxposrocT (%) Huso .
Bbpoj napuene Bpcra Cmpar ; JleTepMUHaLNje Ocraia 3anaxama
Sequence Plot number Number os Survey Species code La ITommora\Substrate Cover of the species Level of Other ob i
number samples number p yer (%) d - 9 er observations
etermination
1. 1 1 1 026.004.001 1 1 40 5
2. 1 1 1 80.009.007 2 1 1 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 10 5
6. 1 1 1 169.096.017 3 1 10 5
7. 1 1 1 169.181.065 3 1 7 5
8. 1 1 1 189.002.022 3 1 5 5
9. 1 1 1 154.027.021 3 1 4 5
10. 1 1 1 169.091.001 3 1 3 5
11. 1 1 1 189.002.015 3 1 3 5
12. 1 1 1 80.009.007 3 1 2 5
13. 1 1 1 154.021.027 3 1 2 5
14, 1 1 1 193.102.001 3 1 1 5
15. 1 1 1 189.002.029 3 1 1 5
16. 1 1 1 183.047.001 3 1 1 5
17. 1 1 1 123.005.001 3 1 05 5
18. 1 1 1 183.004.002 3 1 0.2 5
19. 1 1 1 047.008.011 3 1 0.2 5
20. 1 1 1 057.006.001 3 1 0.1 5
21. 1 1 1 026.004.001 3 1 0.1 5
22. 1 1 1 080.028.002 3 1 0.1 5
23. 1 1 1 168.001.015 3 1 0.01 5
24. 1 1 2 026.004.001 1 1 40 5
25. 1 1 2 80.009.007 2 1 1 5
26. 1 1 2 080.028.002 2 1 0.2 5
27. 1 1 2 193.004.103 3 1 40 5
28. 1 1 2 189.002.031 3 1 10 5
29. 1 1 2 169.096.017 3 1 8 5
30. 1 1 2 154.027.021 3 1 6 5
31. 1 1 2 80.009.007 3 1 5 5
32. 1 1 2 189.002.022 3 1 5 5
33. 1 1 2 169.181.065 3 1 5 5
34, 1 1 2 169.172.001 3 1 4 5
35. 1 1 2 189.002.015 3 1 3 5
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Huso

Pent 6poj Bpoj mapuene bpoj ysopka bpoj ouene Bpcra Cmpar Toxposrocr (%_) JeTepMUuHaLuje Ocrana 3anaxama
Sequence Plot number Number os Survey Species code La Iomnora\Substrate Cover of the species Level of Other ob i
number samples number p yer (%) d o er observations
etermination
36. 1 1 2 169.091.001 3 1 2 5
37. 1 1 2 154.021.027 3 1 2 5
38. 1 1 2 189.002.029 3 1 1 5
39. 1 1 2 183.047.001 3 1 1 5
40. 1 1 2 193.102.001 3 1 0.5 5
41. 1 1 2 123.005.001 3 1 0.3 5
42, 1 1 2 109.001.054 3 1 0.2 5
43. 1 1 2 047.008.011 3 1 0.2 5
44, 1 1 2 026.004.001 3 1 0.1 5
45, 1 1 2 080.028.002 3 1 0.1 5
46. 1 1 2 168.001.015 3 1 0.01 5
47. 1 1 3 026.004.001 1 1 40 5
48. 1 1 3 80.009.007 2 1 1 5
49, 1 1 3 080.028.002 2 1 0.2 5
50. 1 1 3 193.004.103 3 1 40 5
51. 1 1 3 169.181.065 3 1 7 5
52. 1 1 3 189.002.031 3 1 5 5
53. 1 1 3 80.009.007 3 1 5 5
54. 1 1 3 154.021.027 3 1 5 5
55. 1 1 3 169.172.001 3 1 4 5
56. 1 1 3 189.002.015 3 1 3 5
57. 1 1 3 189.002.022 3 1 2 5
58. 1 1 3 169.091.001 3 1 2 5
59. 1 1 3 154.027.021 3 1 1 5
60. 1 1 3 169.096.017 3 1 1 5
61. 1 1 3 189.002.029 3 1 0.5 5
62. 1 1 3 193.102.001 3 1 0.3 5
63. 1 1 3 123.005.001 3 1 0.3 5
64. 1 1 3 047.008.011 3 1 0.2 5
65. 1 1 3 026.004.001 3 1 0.1 5
66. 1 1 3 080.028.002 3 1 0.1 5
67. 1 1 3 168.001.015 3 1 0.01 5
68. 2 2 1 26.004.001 1 1 50 5
69. 2 2 1 26.004.001 2 1 10 5
70. 2 2 1 80.009.007 2 1 1 5
71. 2 2 1 193.004.103 3 1 40 5
72. 2 2 1 193.074.005 3 1 15 5
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Huso

Penn 6poj Bpoj mapuene bpoj ysopxa bpoj ouene Bpcra Cmpar Toxposroct (%_) JeTepMUuHaLuje Ocrasa 3amaxama
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 (%) d o er observations
etermination
73. 2 2 1 169.091.001 3 1 14 5
74. 2 2 1 189.002.022 3 1 9 5
75. 2 2 1 80.009.007 3 1 8 5
76. 2 2 1 189.002.015 3 1 7 5
77. 2 2 1 169.181.065 3 1 7 5
78. 2 2 1 189.002.029 3 1 6 5
79. 2 2 1 169.096.017 3 1 3 5
80. 2 2 1 193.102.001 3 1 3 5
81. 2 2 1 154.021.027 3 1 2 5
82. 2 2 1 109.001.054 3 1 2 5
83. 2 2 1 193.004.007 3 1 1 5
84. 2 2 1 132.018.006 3 1 1 5
85. 2 2 1 26.004.001 3 1 1 5
86. 2 2 1 80.028.002 3 1 1 5
87. 2 2 1 154.027.021 3 1 0.5 5
88. 2 2 1 047.008.011 3 1 0.2 5
89. 2 2 1 167.006.015 3 1 0.2 5
90. 2 2 1 123.005.001 3 1 0.2 5
91. 2 2 1 193.016.008 3 1 0.1 5
92. 2 2 1 148.029.017 3 1 0.1 5
93. 2 2 1 169.003.001 3 1 0.1 5
94, 2 2 2 26.004.001 1 1 50 5
95. 2 2 2 26.004.001 2 1 10 5
96. 2 2 2 80.009.007 2 1 1 5
97. 2 2 2 193.004.103 3 1 40 5
98. 2 2 2 169.091.001 3 1 16 5
99. 2 2 2 193.074.005 3 1 10 5
100. 2 2 2 80.009.007 3 1 10 5
101. 2 2 2 189.002.022 3 1 9 5
102. 2 2 2 189.002.015 3 1 7 5
103. 2 2 2 169.181.065 3 1 7 5
104. 2 2 2 189.002.029 3 1 6 5
105. 2 2 2 154.021.027 3 1 4 5
106. 2 2 2 169.096.017 3 1 3 5
107. 2 2 2 193.102.001 3 1 3 5
108. 2 2 2 109.001.054 3 1 2 5
109. 2 2 2 193.004.007 3 1 1 5
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Huso

Pennu Opoj . Bpoj yzopka Bpoj onene TToxpoHoCT (% .
Sequence Bé)lo ) Taprene Number os Survey BPCTa Cripat Iomora\Substrate Coverpof the sp(eci)es AACTEPMITHATIE Ocrazia SanaKarba
number ot number samples number Species code Layer (%) Level of Other observations
determination
110. 2 2 2 132.018.006 3 1 1 5
111, 2 2 2 26.004.001 3 1 1 5
112. 2 2 2 80.028.002 3 1 1 5
113. 2 2 2 154.027.021 3 1 0.5 5
114. 2 2 2 047.008.011 3 1 0.2 2
115. 2 2 2 123.005.001 3 1 0.2 5
116. 2 2 2 168.001.015 3 1 0.2 5
117. 2 2 2 193.016.008 3 1 0.1 5
118. 2 2 2 148.029.017 3 1 0.1 5
119. 2 2 2 169.003.001 3 1 0.1 5
120. 2 2 3 26.004.001 1 1 50 5
121. 2 2 3 26.004.001 2 1 10 5
122. 2 2 3 80.009.007 2 1 1 5
123. 2 2 3 193.004.103 3 1 40 5
124, 2 2 3 169.091.001 3 1 16 5
125. 2 2 3 80.009.007 3 1 10 5
126. 2 2 3 193.074.005 3 1 8 5
127. 2 2 3 189.002.022 3 1 8 5
128. 2 2 3 169.181.065 3 1 7 5
129. 2 2 3 189.002.015 3 1 5 5
130. 2 2 3 189.002.029 3 1 4 5
131. 2 2 3 154.021.027 3 1 4 2
132. 2 2 3 109.001.054 3 1 2 5
133. 2 2 3 169.096.017 3 1 1 5
134. 2 2 3 193.004.007 3 1 1 5
135. 2 2 3 132.018.006 3 1 1 5
136. 2 2 3 26.004.001 3 1 1 5
137. 2 2 3 80.028.002 3 1 1 5
138. 2 2 3 193.102.001 3 1 1 5
139. 2 2 3 047.008.011 3 1 0.2 5
140. 2 2 3 168.001.015 3 1 0.2 5
141. 2 2 3 123.005.001 3 1 0.1 5
142. 2 2 3 169.003.001 3 1 0.1 5
143. 3 3 1 26.004.001 1 1 50 5
144. 3 3 1 26.004.001 2 1 10 5
145. 3 3 1 80.009.007 2 1 1 5
146. 3 3 1 164.001.003 2 1 1 5
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Huso

Pennu Opoj . Bpoj yzopka Bpoj onene TToxpoHoCT (% .
Sequence Bé)lo ) HapHerne Number os Survey BPCTa Cripat TTomnora\Substrate Coverpof the sp(eci)es AICTepMHHALHC Ocrana 3aHa}K?H’a
number ot number samples number Species code Layer (%) Level of Other observations
determination
147. 3 3 1 193.004.103 3 1 40 5
148. 3 3 1 189.002.022 3 1 20 5
149. 3 3 1 193.074.005 3 1 10 5
150. 3 3 1 189.002.029 3 1 10 5
151. 3 3 1 80.009.007 3 1 6 5
152, 3 3 1 189.002.015 3 1 5 5
153. 3 3 1 193.102.001 3 1 5 5
154. 3 3 1 169.181.065 3 1 4 5
155. 3 3 1 169.096.017 3 1 3 5
156. 3 3 1 193.004.999 3 1 2 2
157. 3 3 1 26.004.001 3 1 2 5
158. 3 3 1 154.021.027 3 1 2 5
159. 3 3 1 164.001.003 3 1 2 5
160. 3 3 1 154.027.021 3 1 1 5
161. 3 3 1 109.001.054 3 1 1 5
162. 3 3 1 047.008.011 3 1 1 5
163. 3 3 1 132.018.006 3 1 0.5 5
164. 3 3 1 168.001.015 3 1 0.5 5
165. 3 3 1 123.005.001 3 1 0.1 5
166. 3 3 2 26.004.001 1 1 50 5
167. 3 3 2 26.004.001 2 1 10 5
168. 3 3 2 80.009.007 2 1 1 5
169. 3 3 2 164.001.003 2 1 1 5
170. 3 3 2 193.004.103 3 1 40 5
171. 3 3 2 189.002.022 3 1 20 5
172. 3 3 2 193.074.005 3 1 10 5
173. 3 3 2 189.002.029 3 1 10 5
174, 3 3 2 193.102.001 3 1 8 5
175. 3 3 2 80.009.007 3 1 6 5
176. 3 3 2 189.002.015 3 1 5 5
177. 3 3 2 169.181.065 3 1 4 5
178. 3 3 2 169.096.017 3 1 3 5
179. 3 3 2 193.004.999 3 1 2 2
180. 3 3 2 26.004.001 3 1 2 5
181. 3 3 2 154.021.027 3 1 2 5
182. 3 3 2 164.001.003 3 1 2 5
183. 3 3 2 154.027.021 3 1 1 5
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Huso

Pennu 6poj . Bpoj y3opxa Bpoj ouene IoxposrocT (% .
Sequence bpoj napuene Number os pSlJJrvey BPCTa Cripat TTomnora\Substrate Coverpof the sp(eci)es AICTepMHHALHC Ocrana 3aHa}K?H’a
number Plot number samples number Species code Layer (%) Level of Other observations
determination
184. 3 3 2 109.001.054 3 1 1 5
185. 3 3 2 047.008.011 3 1 1 5
186. 3 3 2 132.018.006 3 1 0.5 5
187. 3 3 2 168.001.015 3 1 0.5 5
188. 3 3 3 26.004.001 1 1 50 5
189. 3 3 3 26.004.001 2 1 10 5
190. 3 3 3 80.009.007 2 1 1 5
191. 3 3 3 164.001.003 2 1 1 5
192. 3 3 3 193.004.103 3 1 40 5
193. 3 3 3 189.002.022 3 1 10 5
194. 3 3 3 80.009.007 3 1 6 5
195. 3 3 3 193.074.005 3 1 5 5
196. 3 3 3 189.002.029 3 1 5 5
197. 3 3 3 189.002.015 3 1 5 5
198. 3 3 3 193.102.001 3 1 5 5
199. 3 3 3 169.181.065 3 1 4 5
200. 3 3 3 154.021.027 3 1 3 5
201 3 3 3 193.004.999 3 1 2 2
202. 3 3 3 26.004.001 3 1 2 5
203. 3 3 3 164.001.003 3 1 2 5
204. 3 3 3 169.096.017 3 1 1 5
205. 3 3 3 109.001.054 3 1 1 5
206. 3 3 3 047.008.011 3 1 0.8 5
207. 3 3 3 154.027.021 3 1 0.5 5
208. 3 3 3 132.018.006 3 1 0.5 5
209. 3 3 3 168.001.015 3 1 0.5 5
210. 4 4 1 26.004.001 1 1 80 5
211, 4 4 1 80.009.007 2 1 2 5
212. 4 4 1 193.004.103 3 1 15 5
213. 4 4 1 189.002.031 3 1 12 5
214, 4 4 1 193.074.005 3 1 10 5
215, 4 4 1 169.181.065 3 1 10 5
216. 4 4 1 154.027.021 3 1 5 5
217. 4 4 1 80.009.007 3 1 5 5
218. 4 4 1 169.096.017 3 1 5 5
219. 4 4 1 132.018.006 3 1 2 5
220. 4 4 1 154.021.027 3 1 2 5
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Huso

Pennu Opoj . Bpoj yzopka Bpoj onene TToxposuoct (% .
Sequence Bé)lo ) HapHerne Number os Survey BPCTa Cripat TTomnora\Substrate Coverpof the sp(eci)es AICTepMHHALHC Ocrana 3aHaK?H’a
number ot number samples number Species code Layer (%) Level of Other observations
determination
221. 4 4 1 123.005.001 3 1 2 5
222. 4 4 1 189.002.015 3 1 1 5
223. 4 4 1 26.004.001 3 1 1 5
224, 4 4 1 169.172.001 3 1 1 5
225. 4 4 1 57.006.001 3 1 0.5 5
226. 4 4 1 140.005.006 3 1 0.2 5
2217. 4 4 1 164.001.003 3 1 0.2 5
228. 4 4 1 193.004.999 3 1 0.2 2
229. 4 4 1 80.028.002 3 1 0.2 5
230. 4 4 2 26.004.001 1 1 80 5
231. 4 4 2 80.009.007 2 1 2 5
232. 4 4 2 193.004.103 3 1 15 5
233. 4 4 2 169.181.065 3 1 15 5
234, 4 4 2 189.002.031 3 1 12 5
235. 4 4 2 193.074.005 3 1 10 5
236. 4 4 2 154.027.021 3 1 5 5
237. 4 4 2 80.009.007 3 1 5 5
238. 4 4 2 169.096.017 3 1 5 5
239. 4 4 2 169.172.001 3 1 4 5
240. 4 4 2 132.018.006 3 1 2 5
241. 4 4 2 154.021.027 3 1 2 5
242. 4 4 2 123.005.001 3 1 2 5
243. 4 4 2 189.002.015 3 1 1 5
244. 4 4 2 26.004.001 3 1 1 5
245. 4 4 2 140.005.006 3 1 0.2 5
246. 4 4 2 164.001.003 3 1 0.2 5
247. 4 4 2 193.004.999 3 1 0.2 2
248. 4 4 2 80.028.002 3 1 0.2 5
249. 4 4 3 26.004.001 1 1 80 5
250. 4 4 3 80.009.007 2 1 2 5
251. 4 4 3 193.004.103 3 1 15 5
252. 4 4 3 169.181.065 3 1 15 5
253. 4 4 3 189.002.031 3 1 10 5
254. 4 4 3 193.074.005 3 1 5 5
255. 4 4 3 80.009.007 3 1 5 5
256. 4 4 3 154.021.027 3 1 4 5
257. 4 4 3 169.172.001 3 1 3 5
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Huso

Pennu Opoj . Bpoj yzopka Bpoj onene TToxpoHoCT (% .
Sequence bpoj napuene Num}l])erpos pSlJJrvey BPCTa Cripat TTomnora\Substrate Coverpof the sp(eci)es AICTepMHHALHC Ocrana 3aHaK?H’a
number Plot number samples number Species code Layer (%) Level of Other observations
determination
258. 4 4 3 132.018.006 3 1 2 5
259. 4 4 3 123.005.001 3 1 2 5
260. 4 4 3 154.027.021 3 1 1 5
261. 4 4 3 169.096.017 3 1 1 5
262. 4 4 3 189.002.015 3 1 1 5
263. 4 4 3 26.004.001 3 1 1 5
264, 4 4 3 140.005.006 3 1 0.2 5
265. 4 4 3 164.001.003 3 1 0.2 5
266. 4 4 3 193.004.999 3 1 0.2 2
267. 4 4 3 80.028.002 3 1 0.2 5
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11.2. Orjaeana napuesa Husoa 2 Ilpuu Bpx

Y 2014. roguHu Ha OMOMHIUKAIM]CKO] TauKH
HuBoa Il — LpHm Bpx H3BpHIEHO je TNpOydaBame
MpU3EMHE BereTalfje y TP acleKTa: JeTHhH, IpoiehHn
U jecemH. Y ApPYroj TOIMHM OCMaTparmha H3BpIIEHa Cy
¢dropucTuKka M BereTalWjcKa HCTpaKWBamba IO
npenBuheHo] METOAWIHM 3a TPUKYIUbake H 00pamy
mogaraka (International Co-operative Programme on
Assessment and Monitoring of Air Pollution Effects on
Forests - ICP Forests). OmnieHa TOKpOBHOCTH MPHUCYTHUX
Bpcta y cmpary apseha, xOyma u mpusemne d¢uope
u3BpiieHa je 23.07.2014. rogune, 03.09.2014. roqune u
09.10.2014. romMHe Ha MOCTABJLEHUM OIVIEIHUM
napuenama y Buay kBampata (10 X 10 m), gume je
ykynmHO oOyxBaheHo 400 m? mnospmmHe. HaBenene
napiesne cy Ha TepeHy BUIHO OOelexKeHe.

Y  rtabemm 23  (O6pazanr  XX2012.PLV)
NpUKa3aHd Cy OCHOBHH TIOJAald O  OTJICIHHM
NOBpIIMHaMa (HaJMOpCKa BHCHHA, Teorpad)cKa MHpUHA
W JIy’)KWHA, JaTyM OIIeHe, MOKPOBHOCT crpara npseha,
KOyma W mpuszeMHe Quiope, CpeAma BHCHHA CIpaTa
KOyma W mpuseMHe (Jope, MOKPOBHOCT MaXOBHHA,
HETMIOKPUBEHU JE0 3EMJBHINTA, Ka0 W MOKPUBEHOCT
3eMJBHINTA TUCHUM OIAJIOM).

Y rabemu 24 (OOpazany XX2007.VEM) je
NpUKa3aH CIHCAaK CBHICHTUPAHMX OHJbaKa ca OICHOM
IBbUXOBE MOKPOBHOCTH M3PAXEHE Y TMPOICHTUMA IO
CrpaToBUMA.

W3 npukazaHor (IOpUCTHYKOT cacTaBa jacHO ce
BUJIM JIa C€ PaJiyd O 3ajeHUIM TUIAHUHCKE OYKOBE IIyMe
Fagetum moesiacae montanum Jov. 1953. IlnanuHcKe
myme OykBe y CpOuju ce jaBipajy Kao 30HaJHA
(kIMMapervoHaiHa) BereTaludja, Koja 3ay3uma IIHPOKe
pacione HagMmopckux BucuHa onx 800-1200 m wm
Pa3IMYUTHX SKCIO3HIIMja, HA CKOPO CBHM IUIAaHHHAMA Y
ME3UjCKOM M WIIMPCKO-ME3UjCKOM ToApy4Yjy. [loBossHH
MUKPOKJIMMATCKH YCIIOBH, Ka0 M cTejba OyKBe W
npuUMeIIaHux BpcTa, omoryhaBajy cTBapame MyJl-
XyMyca U o0pa3oBame JyOOKUX, IUIOJHUX €YTPUYHUX H
JUCTPHYHHUX cMehHX 3eMJBHINTA, TAKO JIa OBa 3ajeHHIA
npeAcTaBba OCHOBY 3a CTaOWJIaH €KOCHUCTEM, U HHje
MIOJUTOKHA Op3HM Jierpaianyjama.

VY cnpary npeeha Ha OrJieIHUM MOBpIIMHAMA
nomuHupa OykBa Fagus moesiaca, mro je u THITUYHO 32
oBy 3ajenuuiy. Crpar x0yma je BpJIO OCKyJaH, U Ty Ce
jaBipajy cmemehe Bpere: Fagus moesiaca, Acer
pseudoplatanus, Sambucus nigra, Prunus cerasifera.

Ox Bpcra mnpuszemMHe ¢uiope Ha OIVIETHUM
MOBpIIMHAMA Haj3acTyIUbeHHja je kymuHa (Rubus
hirtus), xoja ce jaBpa Kao TOCIEAWIlA H3BEAEHUX
npopeaHux  ceda. OHa  HCTOBPEMEHO  CBOJUM
MPUCYCTBOM PEeAyKyje ydemhe ocTaauxX BpCcTa MPU3eMHE
(hnope. 30or noeehaHe 3aKOPOBJ/BEHOCTH KYNMHUHOM, Ha

11.2 Level 11 Sample plot Crni Vrh

The survey of ground vegetation on the Level Il
sample plot Crni Vrh was in 2014 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 cover in the tree,
shrub and herb layer were done on July 23", 2014, then
on September 3™, 2014 and finally on October 9™, 2014,
on previously established square sample plots (10 x 10
m), which cover an area of 400 m? These plots were
visibly marked in the field.

Table 23 (Form XX2012.PLV) shows the most
important characteristics of the sample areas (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 24 (Form XX2012.VEM) contains a list
of registered plants with the cover percentage for each
layer.

According to presented floristic composition,
this is a montana beech forest Fagetum moesiacae
montanum Jov. 1953. Montana beech forests in Serbia
occur as zonal (or regional) vegetation which occupies a
wide range of altitudes of 800-1200 m and different
aspects on almost all the mountains in the Moesian and
lllyrian-Moesian ~ area.  Favorable  microclimate
conditions, as well as the litterfall of the beech and
associated species contribute to the creation of mull-
humus and development of deep, fertile eutric and
dystric brown soil, so that the community provides a
solid basis for a stable eco-system which is not subject
to rapid degradation.

Fagus moesiaca or beech is the dominant
species in the tree layer, which is typical of this
community. The tree layer is quite sparse with the
following species occurring in it: Fagus moesiaca, Acer
pseudoplatanus, Sambucus nigra, Prunus cerasifera.

The most common species in the herb layer on
these sample areas is blackberry (Rubus hirtus), which
occurs as a consequence of thinning operations. Its
presence reduces the cover of other species of the herb
layer. Due to increased blackberry weed coverage, other
ground flora species occur in small numbers or only
individually. Besides beech (Fagus moesiaca), there are
the following species: Epilobium angustifolium, Prunus
avium, Ruscus hypoglossum, Acer pseudoplatanus,
Polygonatum multiflorum.

The whole study area mostly contained the
species that were recorded within the sample plots.
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OTJICJTHMM TIOBPIIMHAMA OCTalle BPCTE MpHU3eMHE (Iope
ce jaBlbajy ca wMamoMm OpojHOmhy W yrIaBHOM
nojenuHauanM  yuemthem. Ocum  OykBe  (Fagus
moesiaca), jaeipajy ce u cienche Bpcre: Epilobium
angustifolium, Prunus avium, Ruscus hypoglossum, Acer
pseudoplatanus, Polygonatum multiflorum.

Ha nemom oO6jekTy yriaBHOM cy TIpUCYTHE
OmpbHE BpCcTe KoOje Cy TNpHWKa3aHe Ha OIJIEAHUM
napuerama. OcuM BUX perucTpoBane cy u ciuenehe
BpCTE:

. Y cmpary xOyma perucrpoBaHe cCy:
Acer platanoides u Daphne mezereum.
. y cmpary TIPU3EMHE thmope

PErrCTPOBaHO je mojeauHadHo mprcycTBo Pulmonaria
officinalis, Asperula odorata, Sanicula europaea, Urtica
dioica, Circaea lutetiana, Geranium robertianum.

[Tocne roaMHy naHa HCTpaKMBamka Ha OBOj
OMOMHINKAIINjCKO] TAYKH OPOjHOCT U IOKPOBHOCT, KaKo
y crmpaty ApBeha, Tako u y cnpaTy kOyma u MpU3eMHe
(hnope ce HUje 3HaTHO Memaia. HakoH M3BeeHNX ceya,
HETIOCPETHO TIPe TOCTaBJbarha OMOMHAWKAIIN]jCKE TadKe
OykBa ce y crpaty apBeha joll yBeK HHje y TOTIIYHOCTH
CKJIOTIMIIA.

3aKOpOBJFEHOCT KYIIMHOM je W Jajbe BUCOKa,
HITO CIpeYaBa 1ojaBy APYTHX BPCTa Mpu3eMHe ¢uiope.

Apart from them, the following species occurred:

. Acer platanoides and Daphne mezereum
were recorded in the shrub layer.
o Individual occurrences of Pulmonaria

officinalis, Asperula odorata, Sanicula europaea, Urtica
dioica, Circaea lutetiana, Geranium robertianum were
recorded in the herb layer.

After a year of research on this sample plot, the
abundance and cover, both in the tree layer and in the
shrub and herb layers didn’t change significantly. Since
the felling had been conducted immediately before the
establishment of the sample plot, the canopy of the trees
was still open.

Blackberry weediness was still high, which
prevented the occurrence of other species of ground
flora.
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Tabena 23. XX2012. (PLV) Ta6ena ca noganuma ripusemue Bereraruje — L{pau Bpx

Table 23. XX2012. (PLV) Data on ground vegetation — Crni vrh
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Taodena 24. XX2012.(VEM) Ta6ena mporieHe npu3eMHe Beretaije — Lpau Bpx

Table 24. XX2012.(VEM) Ground vegetation assessments — Crni vrh

. . . Huso
nggfegg :J Bpoj mapuene BNpgﬁn }g;eorpgfa bp g& :\%;He Bpcra Copar Iomora IMokposrocT (%) JIeTepMUHALHje Ocrana 3anaxama
number Plot number sam Species code Layer Substrate Cover of the species (%) Level of Other observations
ples number q S
etermination
1. 1 1 1 036.001.001 1 1 60 5
2. 1 1 1 036.001.001 2 1 5 5
3. 1 1 1 095.001.005 2 1 0.2 5
4. 1 1 1 080.009.074 3 1 60 5
5. 1 1 1 036.001.001 3 1 25 5
6. 1 1 1 183.049.003 3 1 0.4 5
7. 1 1 1 123.005.001 3 1 0.2 5
8. 1 1 1 080.035.014 3 1 0.3 5
9. 1 1 2 036.001.001 1 1 60 5
10. 1 1 2 036.001.001 2 1 5 5
11. 1 1 2 095.001.005 2 1 0.2 5
12. 1 1 2 080.009.074 3 1 60 5
13. 1 1 2 036.001.001 3 1 25 5
14. 1 1 2 183.049.003 3 1 0.4 5
15. 1 1 2 080.035.014 3 1 0.3 5
16. 1 1 2 123.005.001 3 1 0.2 5
17. 1 1 3 036.001.001 1 1 55 5
18. 1 1 3 036.001.001 2 1 5 5
19. 1 1 3 095.001.005 2 1 0.2 5
20. 1 1 3 080.009.074 3 1 40 5
21. 1 1 3 036.001.001 3 1 20 5
22. 1 1 3 183.049.003 3 1 0.4 5
23. 1 1 3 080.035.014 3 1 0.3 5
24. 1 1 3 123.005.001 3 1 0.2 5
25. 2 2 1 036.001.001 1 1 60 5
26. 2 2 1 036.001.001 2 1 15 5
27. 2 2 1 095.001.005 2 1 0.4 5
28. 2 2 1 080.009.074 3 1 45 5
29. 2 2 1 036.001.001 3 1 20 5
30. 2 2 1 080.035.014 3 1 0.2 5
31 2 2 1 095.001.005 3 1 0.2 5
32. 2 2 2 036.001.001 1 1 60 5
33. 2 2 2 036.001.001 2 1 15 5
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Huso

nggfegg :J Bpoj mapuene BNpgﬁn }g;eorpgfa bp g& :\%;He 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
34, 2 2 2 095.001.005 2 1 0.4 5
35, 2 2 2 080.009.074 3 1 50 5
36. 2 2 2 036.001.001 3 1 20 5
37. 2 2 2 080.035.014 3 1 0.2 5
38. 2 2 2 095.001.005 3 1 0.2 5
39. 2 2 3 036.001.001 1 1 60 5
40. 2 2 3 036.001.001 2 1 10 5
41. 2 2 3 095.001.005 2 1 0.4 5
42. 2 2 3 080.009.074 3 1 30 5
43. 2 2 3 036.001.001 3 1 15 5
44, 2 2 3 080.035.014 3 1 0.2 5
45. 2 2 3 095.001.005 3 1 0.2 5
46. 3 3 1 036.001.001 2 1 15 5
47. 3 3 1 095.001.005 2 1 1 5
48. 3 3 1 080.009.074 3 1 80 5
49, 3 3 1 036.001.001 3 1 30 5
50. 3 3 1 183.046.004 3 1 0.02 5
51. 3 3 2 036.001.001 2 1 15 5
52. 3 3 2 095.001.005 2 1 1 5
53. 3 3 2 080.009.074 3 1 80 5
54, 3 3 2 036.001.001 3 1 30 5
55. 3 3 2 183.046.004 3 1 0.02 5
56. 3 3 3 036.001.001 2 1 10 5
57. 3 3 3 095.001.005 2 1 1 5
58. 3 3 3 080.009.074 3 1 60 5
59. 3 3 3 036.001.001 3 1 15 5
60. 3 3 3 183.046.004 3 1 0.02 5
61. 4 4 1 036.001.001 1 1 70 5
62. 4 4 1 036.001.001 2 1 4 5
63. 4 4 1 095.001.005 2 1 1 5
64. 4 4 1 164.001.002 2 1 0.5 5
65. 4 4 1 080.035.007 2 1 0.2 5
66. 4 4 1 080.009.074 3 1 85 5
67. 4 4 1 036.001.001 3 1 10 5
68. 4 4 1 080.035.014 3 1 0.2 5
69. 4 4 2 036.001.001 1 1 70 5
70. 4 4 2 036.001.001 2 1 4 5
71. 4 4 2 095.001.005 2 1 1 5
72. 4 4 2 164.001.002 2 1 0.5 5
73. 4 4 2 080.035.007 2 1 0.2 5
74. 4 4 2 080.009.074 3 1 90 5
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Huso

nggfegg :J Bpoj mapuene BNpgﬁn }g;eorpgfa bp g& :\%;He 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

75. 4 4 2 036.001.001 3 1 10 5
76. 4 4 2 080.035.014 3 1 0.2 5
77. 4 4 3 036.001.001 1 1 65 5
78. 4 4 3 036.001.001 2 1 3 5
79. 4 4 3 095.001.005 2 1 1 5
80. 4 4 3 164.001.002 2 1 0.5 5
81. 4 4 3 080.035.007 2 1 0.2 5
82. 4 4 3 080.009.074 3 1 70 5
83. 4 4 3 036.001.001 3 1 7 5
84. 4 4 3 080.035.014 3 1 0.2 5
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11.3. Orjeana mnapueaa Hwupoa 2 Mokpa
T'opa

IIpoygaBame mnpuszemHe Beretanmje y 2014.
roJMHU Ha OnomHAMKanujckoj Tauku Husoa Il — Moxkpa
l'opa u3BpiIeHO je y Tpu acnekTa, npojchHoM, JeTheM
U jecemeM. M y 0BOj TOAMHHM OcMaTpama U3BpILICHA CY
(nmopucTruka W  BereTanMjcka HCTPaXKWBamka 10
npenBuheHo] METOAWIHM 3a TIPUKYIUbake H 00pamy
nogaraka (International Co-operative Programme on
Assessment and Monitoring of Air Pollution Effects on
Forests - ICP Forests). OmieHa TOKpOBHOCTH MPHUCYTHUX
BpcTta y cmpary apseha, xOyma u mpusemue iope
u3Bpiiena je 21.07.2014. ronune, 01.09.2014. rogune u
07.10.2014. rommHe Ha TOCTaBJBEHUM OIJIEAHUM
napuenama y Buay kBazmpata (10 X 10 m), uume je
ykynmHO oOyxBaheHo 400 m? mnospmmHe. HaBenene
napuerse cy Ha TepeHy BUAHO OOelIexeHe.

Y  tabenmm 25 (O6pazanr  XX2012.PLV)
NpUKa3aHd Cy OCHOBHM TIOAAalld O  OTJIEIHUM
MOBpIIMHAMa (HaIMOpPCKa BUCHHA, TeorpadCcKa IMHpHHa
U IyXKUHa, JaTyM OLIeHe, MMOKPOBHOCT cmpara npseha,
xKOyma W mpu3eMHe Qiope, cpeAma BHCHHA CIpaTa
KOyma U mpuseMHe (Jope, MOKPOBHOCT MaXOBHHA,
HETOKPUBEHH JE0 3EMJBMINTA, KA0 W IOKPUBEHOCT
3eMJBUIITA JJUCHUM OIaJ0M).

Y Tabemu 26 (O6pazanr XX2012.VEM) je
NpUKa3aH CHHCAaK EBUICHTUPAHMX OMJbaKa ca OLCHOM
BHUXOBE MOKPOBHOCTH M3PaXEHE Yy IPOLEHTUMA IO
CIpaToBUMA.

bruounnaukanpjcka Tadyka je IIOCTaBJbEeHA Yy
BEIITAYKA MOJWUTHYTOj CacTojuHu Oemor Oopa Ha
CTaHUIITY XpacTa KUTHAKa.

3a pa3nuKy Of MPETXOJHUX TOJIMHA, OBA FOJMHA
j€ Y XMAPOJOIIKOM Iorieay Ouia BpJIO MOBOJbHA. Y
TOKY BETeTallMOHOI NepHojAa 3a0elieXeHa je BaHPEIHO
BeNMKa KonuuumHa mnagaBuHa. OBO ce onpa3wio Ha
OyjHOCT Bereranyje y cBa TpH acmnekTa (mponehHoM,
TETHEM U jECCHEM).

buibke u3 mpuzemHe (iope cy TOKOM YUTaBe
rojuHe umaje mosehaHy OpOJHOCT U IOKPOBHOCT Y
OHOCY Ha HCTE€ BPEMEHCKE OJICEYKE MPETXOAHUX
rogunaa. CylHOTr reprojia HUje OWIIo HU y TOKY JIeTa,
mTo je aonpuHeno Behoj MOKPOBHOCTH CBUX BpCTa Y
oBo J100a roauHe. JloBoJbHA KOMMYMHA Bjare y
3eMJBHMILTY j€ yTULaja U Ha NPOLY>KEHhE BEreTaloOHOT
nepuojia CBUX BpCTa.

Kao pesynrar nosehane KoJW4YMHE MaJaBHHA
HapouuTto je moBehaHa TIOKPOBHOCT MaxOBHHA Y
jecemeM acnekty. OBaj ciydaj y NPETXOJIHO] TOJIUHH
HUje 3a0eleKeH.

Ha nemom oO6jexkTy yriaBHOM cy TpUCYTHE
Om/pbHE BpCTE KOje Cy TpHKa3aHe Ha OIJICIHUM
napiesnama.

11.3. Level 1l sample plot Mokra Gora

The survey of ground vegetation on the Level Il
sample plot Mokra Gora was in 2014 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 cover in the tree,
shrub and herb layers were done on July 21%, 2014, then
on September 1%, 2014 and finally on October 10",
2014, on previously established square sample plots (10
x 10 m), which cover an area of 400 m?. These plots
were visibly marked in the field.

Table 25 (Form XX2012.PLV) shows the most
important characteristics of the sample areas (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 26 (Form XX2012.VEM) contains a list
of registered plants with the cover percentage for each
layer.

The sample plot is located in an artificially-
established stand of Scots pine on the sessile oak site.

Unlike previous years, this year was quite
favorable in hydrological terms. Exceptionally large
amounts of rainfall were recorded during the vegetation
period. They contributed to the abundance of vegetation
in all three aspects (spring, summer and autumn).

Compared to the same periods in previous years,
plants of the ground flora layer had increased abundance
and cover during the entire year. There weren’t any dry
periods during the summer, which resulted in greater
abundance and cover in this time of year. A sufficient
amount of moisture in the soil prolonged the vegetative
period of all species.

The increased amount of rainfall particularly
increased the moss cover in the autumn aspect, which
wasn't the case in the previous year.

The whole site was covered by the species that
were recorded within the sample plots.

o The tree layer was dominated by
artificially-established Scots pine (Pinus sylvestris), with
individual trees of Austrian pine (Pinus nigra).

o In the shrub layer, apart from the
species recorded on the sample plots, there were the
following self-sown species that defined the given site:
Acer tataricum, Cornus sanguinea, Ostrya carpinifolia,
Sorbus torminalis, Corylus avellana, Viburnum lantana,
Rosa canina, Cotinus coggygria, Clematis vitalba.

) The following ground flora species were
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. VY cmpary npseha, Ha 11€J10j TOBPUIIHHH
JOMHHHUpa BEINTa4YKH MomurHyT Oemm Oop (Pinus
sylvestris), ca mojeqMHaYHMM CTabaMMa IPHOT Oopa
(Pinus nigra).

. Y cmnpary xOyma, OCHM HaBEICHHUX
BpCTa Ha OIJEOHUMM [apuenama, pPEerucTpoBaHE Cy
CaMOHUKJIE BPCTE KOje AeUHMITY aTo cTaHuInTe: Acer
tataricum, Cornus sanguinea, Ostrya carpinifolia,
Sorbus torminalis, Corylus avellana, Viburnum lantana,
Rosa canina, Cotinus coggygria, Clematis vitalba.

. VY cmpary mpuzemHe Quope, Kao Uy
cnpary o kOyma PpErucTpOBaHW Cy NPEICTABHUIIN
npusemHe ¢uope kao mTo cy: Asplenium adiantum-
nigrum, Pteridium aquilinum, Brachypodium pinnatum,
Tanacetum  corymbosum,  Solidago  virgaurea,
Campanula rapunculus, Rubus candigans, Lathyrus sp.,
Viccia sp., Peucedanum sp.

recorded in the herb layer, as well as in the shrub layer:
Asplenium adiantum-nigrum, Pteridium aquilinum,
Brachypodium pinnatum, Tanacetum corymbosum,
Solidago virgaurea, Campanula rapunculus, Rubus
candigans, Lathyrus sp., Viccia sp., Peucedanum sp.
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Tabena 25. XX2012. (PLV) Tabena ca momanuma npuzeMHe Beretanuje — Mokpa ['opa

Table 25. XX2012. (PLV) Data on ground vegetation —Mokra Gora
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Ta6ena 26. XX2012.(VEM) Tabena nporieHe nmpuzemMHe Bereraruje — Mokpa ['opa
Table 26. XX2012.(VEM) Datafile with ground vegetation assessments — Mokra Gora

. . . Hugo
Pseggﬁeﬁzgj Bpoj maprene BI\Il)l(J):‘n }E)Seorpé(fa BpSOlJJ ::I];;He Bpcra Crnpar [Monnora IMokposHoCT (%) JIeTepMUHAIIT]e Ocrana 3anaxama
number Plot number samples number Species code Layer Substrate Cover of the species (%) Leve_:l Of_ Other observations
determination
1. 1 1 1 026.007.007 1 1 78 5
2. 1 1 1 026.007.006 1 1 2 5
3. 1 1 1 026.007.006 2 1 1 5
4. 1 1 1 026.007.007 2 1 0.5 5
5. 1 1 1 028.005.002 2 1 0.04 5
6. 1 1 1 193.004.056 3 1 30 5
7. 1 1 1 132.001.014 3 1 20 5
8. 1 1 1 193.004.008 3 1 15 5
9. 1 1 1 080.019.045 3 1 10 5
10. 1 1 1 169.181.010 3 1 10 5
11. 1 1 1 151.033.061 3 1 10 5
12. 1 1 1 080.013.006 3 1 7 5
13. 1 1 1 081.058.004 3 1 5 5
14. 1 1 1 167.008.038 3 1 5 5
15. 1 1 1 169.058.024 3 1 4 5
16. 1 1 1 151.002.037 3 1 4 5
17. 1 1 1 081.049.010 3 1 3 5
18. 1 1 1 193.045.001 3 1 3 5
19. 1 1 1 193.016.999 3 1 3 2
20. 1 1 1 109.001.054 3 1 2 5
21. 1 1 1 193.040.999 3 1 2 2
22. 1 1 1 026.007.007 3 1 1 5
23. 1 1 1 193.040.007 3 1 1 5
24, 1 1 1 168.001.015 3 1 1 5
25. 1 1 1 144.005.026 3 1 1 5
26. 1 1 1 154.014.034 3 1 1 5
27. 1 1 1 144.005.069 3 1 1 5
28. 1 1 1 026.007.006 3 1 0.5 5
29. 1 1 1 036.004.011 3 1 0.5 5
30. 1 1 1 169.181.999 3 1 0.1 2
31 1 1 1 151.021.001 3 1 0.04 5
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Huso

nggfegg :J Bpoj mapuene BNpgﬁn }g;eorpgfa bp g& :\%;He 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
32. 1 1 1 154.007.085 3 1 0.04 5
33. 1 1 1 081.057.079 3 1 0.04 5
34. 1 1 1 169.161.001 3 1 0.02 5
35, 1 1 1 110.001.093 3 1 0.02 5
36. 1 1 1 081.051.020 3 1 0.02 5
37. 1 1 2 026.007.007 1 1 78 5
38. 1 1 2 026.007.006 1 1 2 5
39. 1 1 2 026.007.006 2 1 1 5
40. 1 1 2 026.007.007 2 1 0.5 5
41. 1 1 2 028.005.002 2 1 0.04 5
42. 1 1 2 193.004.056 3 1 30 5
43. 1 1 2 132.001.014 3 1 20 5
44. 1 1 2 193.004.008 3 1 13 5
45, 1 1 2 080.019.045 3 1 10 5
46. 1 1 2 169.181.010 3 1 10 5
47, 1 1 2 151.033.061 3 1 10 5
48. 1 1 2 080.013.006 3 1 7 5
49. 1 1 2 167.008.038 3 1 5 5
50. 1 1 2 169.058.024 3 1 4 5
51. 1 1 2 151.002.037 3 1 4 5
52. 1 1 2 081.058.004 3 1 3 5
53. 1 1 2 193.045.001 3 1 3 5
54, 1 1 2 193.016.999 3 1 3 2
55. 1 1 2 081.049.010 3 1 2 5
56. 1 1 2 109.001.054 3 1 2 5
57. 1 1 2 193.040.999 3 1 2 2
58. 1 1 2 026.007.007 3 1 1 5
59. 1 1 2 193.040.007 3 1 1 5
60. 1 1 2 168.001.015 3 1 1 5
61. 1 1 2 144.005.026 3 1 1 5
62. 1 1 2 154.014.034 3 1 1 5
63. 1 1 2 144.005.069 3 1 1 5
64. 1 1 2 026.007.006 3 1 0.5 5
65. 1 1 2 036.004.011 3 1 0.5 5
66. 1 1 2 169.181.999 3 1 0.1 2
67. 1 1 2 151.021.001 3 1 0.04 5
68. 1 1 2 154.007.085 3 1 0.04 5
69. 1 1 2 081.057.079 3 1 0.04 5
70. 1 1 2 169.161.001 3 1 0.02 5
71. 1 1 2 110.001.093 3 1 0.02 5
72. 1 1 2 081.051.020 3 1 0.02 5
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Huso

nggfegg :J Bpoj mapuene BNpgﬁn }g;eorpgfa bp g& :\%;He 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
73. 1 1 3 026.007.007 1 1 78 5
74. 1 1 3 026.007.006 1 1 2 5
75. 1 1 3 026.007.006 2 1 1 5
76. 1 1 3 026.007.007 2 1 0.5 5
77. 1 1 3 028.005.002 2 1 0.04 5
78. 1 1 3 132.001.014 3 1 20 5
79. 1 1 1 193.004.056 3 1 20 5
80. 1 1 1 080.019.045 3 1 10 5
81. 1 1 3 193.004.008 3 1 8 5
82. 1 1 1 169.181.010 3 1 8 5
83. 1 1 3 080.013.006 3 1 5 5
84. 1 1 1 167.008.038 3 1 5 5
85. 1 1 1 151.033.061 3 1 5 5
86. 1 1 1 151.002.037 3 1 4 5
87. 1 1 1 193.016.999 3 1 3 2
88. 1 1 1 081.058.004 3 1 2 5
89. 1 1 1 169.058.024 3 1 2 5
90. 1 1 1 193.045.001 3 1 2 5
91. 1 1 1 193.040.999 3 1 2 2
92. 1 1 3 026.007.007 3 1 1 5
93. 1 1 3 168.001.015 3 1 1 5
94. 1 1 3 081.049.010 3 1 1 5
95. 1 1 1 109.001.054 3 1 1 5
96. 1 1 1 154.014.034 3 1 0.7 5
97. 1 1 1 144.005.069 3 1 0.7 5
98. 1 1 3 026.007.006 3 1 0.5 5
99. 1 1 3 036.004.011 3 1 0.5 5
100. 1 1 3 193.040.007 3 1 0.5 5
101. 1 1 1 144.005.026 3 1 0.5 5
102. 1 1 1 017.001.017 3 1 0.5 5
103. 1 1 1 169.181.999 3 1 0.1 2
104. 1 1 1 154.007.085 3 1 0.04 5
105. 1 1 1 081.057.079 3 1 0.03 5
106. 1 1 3 169.161.001 3 1 0.02 5
107. 1 1 1 110.001.093 3 1 0.02 5
108. 1 1 1 151.021.001 3 1 0.02 5
109. 1 1 1 081.051.020 3 1 0.02 5
110. 2 2 1 026.007.007 1 1 70 5
111. 2 2 1 026.007.007 2 1 8 5
112. 2 2 1 080.035.014 2 1 3 5
113. 2 2 1 080.009.007 2 1 3 5
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Huso

nggfegg :J Bpoj mapuene BNpgﬁn }g;eorpgfa bp g& :\%;He 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
114. 2 2 1 080.009.007 2 1 3 5
115. 2 2 1 036.004.011 2 1 2 5
116. 2 2 1 036.004.008 2 1 2 5
117. 2 2 1 026.007.006 2 1 1 5
118. 2 2 1 080.035.008 2 1 0.5 5
119. 2 2 1 080.026.004 2 1 0.1 5
120. 2 2 1 193.040.999 3 1 40 2
121. 2 2 1 193.004.008 3 1 20 5
122. 2 2 1 193.045.002 3 1 6 5
123. 2 2 1 080.009.007 3 1 6 5
124. 2 2 1 151.033.061 3 1 5 5
125. 2 2 1 080.021.001 3 1 4 5
126. 2 2 1 169.181.010 3 1 4 5
127. 2 2 1 193.004.056 3 1 4 5
128. 2 2 1 081.058.004 3 1 3 5
129. 2 2 1 080.013.006 3 1 3 5
130. 2 2 1 144.005.026 3 1 2 5
131. 2 2 1 167.008.038 3 1 2 5
132. 2 2 1 132.001.014 3 1 2 5
133. 2 2 1 080.019.045 3 1 1 5
134, 2 2 1 026.007.007 3 1 1 5
135. 2 2 1 026.007.006 3 1 1 5
136. 2 2 1 144.005.069 3 1 1 5
137. 2 2 1 080.035.014 3 1 1 5
138. 2 2 1 193.083.004 3 1 1 5
139. 2 2 1 036.004.008 3 1 0.5 5
140. 2 2 1 169.117.028 3 1 0.2 5
141. 2 2 1 080.034.014 3 1 0.1 5
142. 2 2 1 169.173.030 3 1 0.1 5
143. 2 2 1 168.001.015 3 1 0.1 5
144, 2 2 1 154.007.085 3 1 0.0 5
145. 2 2 1 080.028.003 3 1 0.03 5
146. 2 2 1 144.004.001 3 1 0.03 5
147. 2 2 1 129.004.001 3 1 0.02 5
148. 2 2 1 095.001.003 3 1 0.02 5
149, 2 2 1 017.001.017 3 1 0.02 5
150. 2 2 2 026.007.007 1 1 70 5
151. 2 2 2 026.007.007 2 1 8 5
152. 2 2 2 080.035.014 2 1 3 5
153. 2 2 2 080.009.007 2 1 3 5
154. 2 2 2 080.009.007 2 1 3 5
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Huso

nggfegg :J Bpoj mapuene BNpgﬁn }g;eorpgfa bp g& :\%;He 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
155. 2 2 2 036.004.011 2 1 2 5
156. 2 2 2 036.004.008 2 1 2 5
157. 2 2 2 026.007.006 2 1 1 5
158. 2 2 2 080.035.008 2 1 0.5 5
159. 2 2 2 080.026.004 2 1 0.1 5
160. 2 2 2 193.040.999 3 1 40 2
161. 2 2 2 193.004.008 3 1 20 5
162. 2 2 2 193.045.002 3 1 6 5
163. 2 2 2 080.009.007 3 1 6 5
164. 2 2 2 151.033.061 3 1 5 5
165. 2 2 2 080.021.001 3 1 4 5
166. 2 2 2 169.181.010 3 1 4 5
167. 2 2 2 193.004.056 3 1 4 5
168. 2 2 2 081.058.004 3 1 3 5
169. 2 2 2 080.013.006 3 1 3 5
170. 2 2 2 144.005.026 3 1 2 5
171. 2 2 2 167.008.038 3 1 2 5
172. 2 2 2 132.001.014 3 1 2 5
173. 2 2 2 080.019.045 3 1 1 5
174. 2 2 2 026.007.007 3 1 1 5
175. 2 2 2 026.007.006 3 1 1 5
176. 2 2 2 144.005.069 3 1 1 5
177. 2 2 2 080.035.014 3 1 1 5
178. 2 2 2 193.083.004 3 1 1 5
179. 2 2 2 036.004.008 3 1 0.5 5
180. 2 2 2 169.117.028 3 1 0.2 5
181. 2 2 2 080.034.014 3 1 0.1 5
182. 2 2 2 169.173.030 3 1 0.1 5
183. 2 2 2 168.001.015 3 1 0.1 5
184. 2 2 2 154.007.085 3 1 0.05 5
185. 2 2 2 080.028.003 3 1 0.03 5
186. 2 2 2 144.004.001 3 1 0.03 5
187. 2 2 2 129.004.001 3 1 0.02 5
188. 2 2 2 095.001.003 3 1 0.02 5
189. 2 2 2 017.001.017 3 1 0.02 5
190. 2 2 3 026.007.007 1 1 70 5
191. 2 2 3 026.007.007 2 1 8 5
192. 2 2 3 080.035.014 2 1 3 5
193. 2 2 3 080.009.007 2 1 3 5
194, 2 2 3 080.009.007 2 1 3 5
195. 2 2 3 036.004.011 2 1 2 5

144




Huso

nggfegg :J Bpoj mapuene BNpgﬁn }g;eorpgfa bp g& :\%;He 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
196. 2 2 3 036.004.008 2 1 2 5
197. 2 2 3 026.007.006 2 1 1 5
198. 2 2 3 080.035.008 2 1 0.5 5
199. 2 2 3 080.026.004 2 1 0.1 5
200. 2 2 3 193.040.999 3 1 30 2
201. 2 2 3 193.004.008 3 1 10 5
202. 2 2 3 080.009.007 3 1 6 5
203. 2 2 3 193.045.002 3 1 4 5
204. 2 2 3 080.021.001 3 1 4 5
205. 2 2 3 081.058.004 3 1 3 5
206. 2 2 3 151.033.061 3 1 3 5
207. 2 2 3 080.013.006 3 1 3 5
208. 2 2 3 169.181.010 3 1 3 5
209. 2 2 3 193.004.056 3 1 3 5
210. 2 2 3 167.008.038 3 1 2 5
211. 2 2 3 132.001.014 3 1 2 5
212. 2 2 3 144.005.026 3 1 1 5
213. 2 2 3 080.019.045 3 1 1 5
214. 2 2 3 026.007.007 3 1 1 5
215. 2 2 3 026.007.006 3 1 1 5
216. 2 2 3 080.035.014 3 1 1 5
217. 2 2 3 193.083.004 3 1 1 5
218. 2 2 3 036.004.008 3 1 0.5 5
219. 2 2 3 144.005.069 3 1 0.5 5
220. 2 2 3 080.034.014 3 1 0.1 5
221. 2 2 3 169.173.030 3 1 0.1 5
222. 2 2 3 168.001.015 3 1 0.1 5
223. 2 2 3 080.028.003 3 1 0.03 5
224. 2 2 3 129.004.001 3 1 0.02 5
225. 2 2 3 095.001.003 3 1 0.02 5
226. 2 2 3 017.001.017 3 1 0.02 5
2217. 2 2 3 154.007.085 3 1 0.02 5
228. 2 2 3 144.004.001 3 1 0.02 5
229. 2 2 3 169.117.028 3 1 0.02 5
230. 3 3 1 026.007.007 1 1 40 5
231. 3 3 1 026.007.006 2 1 0.4 5
232. 3 3 1 026.007.007 2 1 0.4 5
233. 3 3 1 080.009.007 2 1 0.2 5
234. 3 3 1 132.001.014 3 1 20 5
235. 3 3 1 193.040.999 3 1 15 2
236. 3 3 1 080.019.045 3 1 10 5
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Huso

nggfegg :J Bpoj mapuene BNpgﬁn }g;eorpgfa bp g& :\%;He 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
237. 3 3 1 193.004.008 3 1 7 5
238. 3 3 1 151.033.061 3 1 5 5
239. 3 3 1 169.181.010 3 1 3 5
240. 3 3 1 193.016.008 3 1 3 5
241. 3 3 1 193.004.056 3 1 1 5
242. 3 3 1 080.021.001 3 1 1 5
243. 3 3 1 144.005.069 3 1 1 5
244. 3 3 1 080.009.007 3 1 1 5
245, 3 3 1 081.013.999 3 1 1 2
246. 3 3 1 151.002.037 3 1 1 5
247. 3 3 1 167.008.038 3 1 0.8 5
248. 3 3 1 080.009.044 3 1 0.8 5
249. 3 3 1 199.012.999 3 1 0.8 2
250. 3 3 1 026.007.006 3 1 0.6 5
251. 3 3 1 154.007.085 3 1 0.6 5
252. 3 3 1 026.007.007 3 1 0.4 5
253. 3 3 1 109.001.054 3 1 0.4 5
254. 3 3 1 110.001.093 3 1 0.4 5
255. 3 3 1 087.007.101 3 1 0.3 5
256. 3 3 1 169.173.030 3 1 0.1 5
257. 3 3 1 151.021.001 3 1 0.08 5
258. 3 3 1 169.181.999 3 1 0.07 2
259. 3 3 1 081.057.079 3 1 0.04 5
260. 3 3 1 154.014.034 3 1 0.03 5
261. 3 3 1 139.006.001 3 1 0.01 5
262. 3 3 2 026.007.007 1 1 40 5
263. 3 3 2 026.007.006 2 1 0.4 5
264. 3 3 2 026.007.007 2 1 0.4 5
265. 3 3 2 080.009.007 2 1 0.2 5
266. 3 3 2 132.001.014 3 1 20 5
267. 3 3 2 193.040.999 3 1 15 2
268. 3 3 2 080.019.045 3 1 10 5
269. 3 3 2 193.004.008 3 1 7 5
270. 3 3 2 151.033.061 3 1 5 5
271. 3 3 2 169.181.010 3 1 3 5
272. 3 3 2 193.016.008 3 1 3 5
273. 3 3 2 193.004.056 3 1 1 5
274, 3 3 2 080.021.001 3 1 1 5
275. 3 3 2 144.005.069 3 1 1 5
276. 3 3 2 080.009.007 3 1 1 5
2717. 3 3 2 081.013.999 3 1 1 2
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Huso

nggfegg :J Bpoj mapuene BNpgﬁn }g;eorpgfa bp g& :\%;He 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
278. 3 3 2 151.002.037 3 1 1 5
279. 3 3 2 167.008.038 3 1 0.8 5
280. 3 3 2 080.009.044 3 1 0.8 5
281. 3 3 2 199.012.999 3 1 0.8 2
282. 3 3 2 026.007.006 3 1 0.6 5
283. 3 3 2 154.007.085 3 1 0.6 5
284. 3 3 2 026.007.007 3 1 0.4 5
285. 3 3 2 109.001.054 3 1 0.4 5
286. 3 3 2 110.001.093 3 1 0.4 5
287. 3 3 2 087.007.101 3 1 0.3 5
288. 3 3 2 169.173.030 3 1 0.1 5
289. 3 3 2 151.021.001 3 1 0.08 5
290. 3 3 2 169.181.999 3 1 0.07 2
291. 3 3 2 081.057.079 3 1 0.04 5
292. 3 3 2 154.014.034 3 1 0.03 5
293. 3 3 2 139.006.001 3 1 0.01 5
294. 3 3 3 026.007.007 1 1 40 5
295. 3 3 3 026.007.006 2 1 0.4 5
296. 3 3 3 026.007.007 2 1 0.4 5
297. 3 3 3 080.009.007 2 1 0.2 5
298. 3 3 3 132.001.014 3 1 20 5
299. 3 3 3 193.040.999 3 1 13 2
300. 3 3 3 080.019.045 3 1 10 5
301. 3 3 3 193.004.008 3 1 4 5
302. 3 3 3 151.033.061 3 1 3 5
303. 3 3 3 169.181.010 3 1 2 5
304. 3 3 3 193.016.008 3 1 2 5
305. 3 3 3 080.021.001 3 1 1 5
306. 3 3 3 080.009.007 3 1 1 5
307. 3 3 3 081.013.999 3 1 1 2
308. 3 3 3 151.002.037 3 1 1 5
309. 3 3 3 167.008.038 3 1 0.8 5
310. 3 3 3 080.009.044 3 1 0.8 5
311. 3 3 3 199.012.999 3 1 0.8 2
312. 3 3 3 193.004.056 3 1 0.7 5
313. 3 3 3 144.005.069 3 1 0.7 5
314. 3 3 3 026.007.006 3 1 0.6 5
315. 3 3 3 154.007.085 3 1 0.6 5
316. 3 3 3 026.007.007 3 1 0.4 5
317. 3 3 3 110.001.093 3 1 0.4 5
318. 3 3 3 087.007.101 3 1 0.3 5
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nggfegg :J Bpoj mapuene BNpgﬁn }g;eorpgfa bp g& :\%;He 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
319. 3 3 3 109.001.054 3 1 0.1 5
320. 3 3 3 169.173.030 3 1 0.1 5
321. 3 3 3 169.181.999 3 1 0.07 2
322. 3 3 3 151.021.001 3 1 0.05 5
323. 3 3 3 081.057.079 3 1 0.04 5
324. 3 3 3 154.014.034 3 1 0.03 5
325. 3 3 3 139.006.001 3 1 0.01 5
326. 4 4 1 026.007.007 1 1 78 5
327. 4 4 1 026.007.007 2 1 15 5
328. 4 4 1 026.007.006 2 1 5 5
329. 4 4 1 026.007.006 1 1 2 5
330. 4 4 1 080.009.007 2 1 1 5
331. 4 4 1 080.026.004 2 1 0.5 5
332. 4 4 1 036.004.011 2 1 0.5 5
333. 4 4 1 193.040.999 3 1 30 2
334. 4 4 1 132.001.014 3 1 20 5
335. 4 4 1 080.021.001 3 1 8 5
336. 4 4 1 193.004.008 3 1 3 5
337. 4 4 1 151.033.061 3 1 3 5
338. 4 4 1 151.016.003 3 1 3 5
339. 4 4 1 193.045.002 3 1 2 5
340. 4 4 1 193.004.056 3 1 2 5
341. 4 4 1 144.005.026 3 1 2 5
342. 4 4 1 167.008.038 3 1 2 5
343. 4 4 1 080.013.006 3 1 2 5
344, 4 4 1 080.019.055 3 1 2 5
345. 4 4 1 036.004.011 3 1 1 5
346. 4 4 1 026.007.007 3 1 1 5
347. 4 4 1 026.007.006 3 1 1 5
348. 4 4 1 193.016.008 3 1 1 5
349. 4 4 1 017.001.017 3 1 1 5
350. 4 4 1 080.009.044 3 1 0.8 5
351 4 4 1 169.181.010 3 1 0.4 5
352. 4 4 1 139.004.001 3 1 0.3 5
353. 4 4 2 026.007.007 1 1 78 5
354. 4 4 2 026.007.006 1 1 2 5
355. 4 4 2 026.007.007 2 1 15 5
356. 4 4 2 026.007.006 2 1 5 5
357. 4 4 2 080.009.007 2 1 1 5
358. 4 4 2 080.026.004 2 1 0.5 5
359. 4 4 2 036.004.011 2 1 0.5 5
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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
360. 4 4 2 193.040.999 3 1 25 2
361. 4 4 2 132.001.014 3 1 20 5
362. 4 4 2 080.021.001 3 1 8 5
363. 4 4 2 193.004.008 3 1 3 5
364. 4 4 2 151.033.061 3 1 3 5
365. 4 4 2 151.016.003 3 1 3 5
366. 4 4 2 193.045.002 3 1 2 5
367. 4 4 2 193.004.056 3 1 2 5
368. 4 4 2 144.005.026 3 1 2 5
369. 4 4 2 167.008.038 3 1 2 5
370. 4 4 2 080.013.006 3 1 2 5
371. 4 4 2 080.019.055 3 1 2 5
372. 4 4 2 036.004.011 3 1 1 5
373. 4 4 2 026.007.007 3 1 1 5
374. 4 4 2 026.007.006 3 1 1 5
375. 4 4 2 193.016.008 3 1 1 5
376. 4 4 2 017.001.017 3 1 1 5
377. 4 4 2 080.009.044 3 1 0.8 5
378. 4 4 2 169.181.010 3 1 0.4 5
379. 4 4 2 139.004.001 3 1 0.3 5
380. 4 4 3 026.007.007 1 1 78 5
381. 4 4 3 026.007.006 1 1 2 5
382. 4 4 3 026.007.007 2 1 15 5
383. 4 4 3 026.007.006 2 1 5 5
384. 4 4 3 080.009.007 2 1 1 5
385. 4 4 3 080.026.004 2 1 0.5 5
386. 4 4 3 036.004.011 2 1 0.5 5
387. 4 4 3 193.040.999 3 1 25 2
388. 4 4 3 132.001.014 3 1 20 5
389. 4 4 3 080.021.001 3 1 8 5
390. 4 4 3 193.004.008 3 1 2 5
391. 4 4 3 167.008.038 3 1 2 5
392. 4 4 3 080.013.006 3 1 2 5
393. 4 4 3 151.016.003 3 1 2 5
394. 4 4 3 080.019.055 3 1 2 5
395. 4 4 3 193.045.002 3 1 15 5
396. 4 4 3 193.004.056 3 1 1.5 5
397. 4 4 3 151.033.061 3 1 15 5
398. 4 4 3 036.004.011 3 1 1 5
399. 4 4 3 026.007.007 3 1 1 5
400. 4 4 3 026.007.006 3 1 1 5
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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

401. 4 4 3 144.005.026 3 1 1 5

402. 4 4 3 017.001.017 3 1 1 5

403. 4 4 3 080.009.044 3 1 0.8 5

404. 4 4 3 193.016.008 3 1 0.7 5

405. 4 4 3 139.004.001 3 1 0.3 5

406. 4 4 3 169.181.010 3 1 0.3 5
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12. ®EHOJOIIKA OCMATPAIbA U 2014.
rOJIMHU

Qenonoruja je neduHECaHA Kao HayKa o
npahewy BUIJBMBHX JCIIaBalba Y XKHUBOTHOM IIHKIYCY
Oownpaka. Ilogaum o BpemMeHy W Tpajamy IMOjEIUHUX
JlelaBaba Ha OMJbKama TpYKajy BpedHe MOoJaTKe H
nHbopMaIje O CcTamy OWpaka, Ka0 W O Moryhem
JeNoBalby OKOJNMHE Ha OuJbKe, Kao IITO Cy HIp.
kinmarcke duykryanuje (ICP Forests Manual, 2010).

VY OKBHpPY MOHHTOpPWHTA Ha OMOMHIWNKAIIM]CKO]
tayku HuBoa 2, rie ce mocmarpa (eHosorHja yMCKOT
npBeha, OCHOBHH IWJb jé CHCTEMAaTCKO IOCMAaTpame H
CHUMame TOIWIIBHX (aza pa3Boja mIyMckor apseha,
Ka0 M T[OCMaTpame M CHUMambe OHOTHYKHX H
a0MOTHYKMX 4YMHWIAaNa W T1ojaBa. OCHOBHM 3aJaTak
(heHONOIIKUX OCMaTparka Ha OWOMHIIWKAIIMCKO] TadKd
HuBoa 2 je, ma ce o0e3deme OCHOBHE W JOJaTHE
uHpopMaIje o cTabiMMa Koja ce Hajla3e Ha TauKH,
Kako Ou ce J00WIu moaany o GeHONOTujH, T¢ IOBEIU Y
BE3y Ca YTHIajeM KJIMMe Ha IIyMCKe eKOCHCTEME.

Ha Ouwomnaukanujckum Taukama HwuBo-a 2 je
onmabpano mo 15 crabana JOMHHAHTHE BPCTE Ha KOjUMa
cy oOaBijpeHa (EHONOMKAa OcCMaTpama. Y OKBUPY
(heHOMOIIKOT OCMaTpama JETEKTOBaHW cy W Ouhe
npahenu cinenehu mapamerpu:

JIACTAE

npoMeHa 0oje iumrha/deTiHa

onaname Jmirha/gyeTuaa

3HauajHU 3HanW omrteheHa nuntha/gyeTnHa WM

KPOIIbHE

e ocrana omrehema (JIOMOBHM TpaHa M crabana u
W3BaJbUBama cTabaNa)

® CCKYHJApHO MyIUbCHE

e IIBETamE

HaBenenn mnapamerpu cy mpaheHu 3a crabia
KOja Cce Haja3e Ha caMo] Maplelid, Kao W 3a Lely
napreny YOIIITEHO, MOYEBIIW OJ] MPBOT H3JIacKa Ha
TEpeH.

[locmaTtpamem  Qenomomkux forahaja Ha
JyTOPOYHOM HHUBOY M TYMauemheM pe3yiraTa JJ0OujeHnX
METOJIOM aHallu3e BPEMEHCKUX cepuja, Moryhe je
YOUHTH o0paciie oAcTynama of yoouuajeHor. Ha HuBoy
3HA4YajHUX ToMepama (QeHoNomKHX (GeHoMeHa (no0a
I[BETamba, 3peha MJI0I0BA UT/I.) IPEIO3HA]y Ce CIEMEHTH
ro0THUX TIpOMEHa KimMe. Bapupame KinMaTcKux
napamMerapa W BHXOB YTHIAj HA Bererainujy moryhe je
NpEJBUIIETH Y IMJbY MpEeBEHIUje omTehemha Ha MIIa UM
Owbakama (ycnen HempeABHUDEHHMX KAaCHUX CHETOBa) Y
0BHM (PU3HOJIOIIKH OCETJHMBUM (azama, WU Moxkapa y
U3Pa3UTO CYIIHHM IIEpHOAMMA TI0jadyaHUM Mepama
npefoxpane Iymckux mrera. OOpazoMm mojaTaka

12. PHENOLOGICAL OBSERVATIONS IN 2014

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 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 a Level 1l
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

. 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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JI0OWjeHNX HajCaBPEMEHUjUM TEXHOJIOIIKIM IIPUCTYIIOM
y mpahemy ¢deHomoruje (mocTtaBbame ypehaja koju
CHUMajy win ¢oTtorpaduiry) nodujajy ce NpeIuKTUBHH
MOJIEJIH KOjH /1a]y jOIII jaCHHje MPOIICHE.

Ha Owoumnnukamujckoj Ttaukum Hupo-a 2
Konaonuk omabpano je 15 crabama cmpue (Picea abies
L.) xoja cy Ouma mpeameT (EHONOIIKAX OCMATParba.
denodase cy mocMarpane y KOHTHHYHUTETY, Kako Cy ce
CMeHbHBaJIe.

Y rtabenama (27, 28 u 29) mnpukazaHu cy
momanmy  Ao0WjeHn (DEeHONOMKMM OcMaTpameM, ca
omomHamKanujcke Tauke HwBoa 2 - Komaonuk,
MOYEBIIH O/ IPBOT 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 27, 28 and 29 present data collected
during phenological observations on the Level 1l sample
plot on Kopaonik, starting from the first field visit.

Tabena 27. XX 2009. (PLP) Tabena 3a peructparujy apeeha nzabpaHor 3a HHTCH3UBHU (HDEHOIOIIKH MOHUTOPHHT -

Komaonnk
Table 27. XX 2009. (PLP) Table for registration of trees selected for intensive phenological monitoring - Kopaonik
Pennu 6p. Iudpa Bpcre Hatym Bp crabma Brbus 1eo [IpaBan Hosuumnja /lpyre .
Sequence bp napuene Tree species [IOCTaBJbamka Tree _ KpyHe ocMaTpama ocmaTpaea | OTcepBartje
q Plot number P . Visible crown | ,. . parba 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 Usnea 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
Taodema 28. XX 2012. (PHE) Ipaheme denomnomkux hpeHomena — Komaonuk
Table 28. XX 2012. (PHE) Observation of phenological events - Kopaonik
Penmu Op. Bp.mapuemne I_L[H(’ppa_BpCTe Horahaj Harym 3amaKamba PemCTPO‘?aH JIpyTe orncepsaiyje
Sequence number | Plot number | Tree species code | Event code Date of observation norahaj Other observations
Score of the event
1 2 118 3 25.04.14 3 Usnea barbata
2 2 118 1 18.0614 4 Usnea barbata
3 2 118 1 17.07.14 5 Usnea barbata
4 2 118 2 04.08.14 2 Usnea barbata
5 2 118 2 27.09.14 3 Usnea barbata
6 2 118 2 09.10.14 3 Usnea barbata
7 2 118 3 07.11.14 3 Usnea barbata
8 2 118 3 24.12.14 3 Usnea barbata
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Ta6ena 29. XX 2012 (PHI) Benexeme henonomknx heaomera - Komaoruk

Table 29. XX 2012 (PHI) Recording of phenological events - Kopaonik

Penun

op. Bp.mapuerne 5 . Tatym sanaxarsa Pel‘PICTpO]?aH Meton kopurhen 3a .
Sequence Plot p ApBeTa [Horahaj Date of the norahaj TOCMaTparmbe Hpyre orcepsanyje
q number | Tree number | Event code - Score of the Method used for Other observations
number observation :
event observation
1 2 75 3 25.04.14 3 1 Usnea barbata
2 2 76 3 25.04.14 3 1 Usnea barbata
3 2 78 3 25.04.14 3 1 Usnea barbata
4 2 79 3 25.04.14 3 1 Usnea barbata
5 2 80 3 25.04.14 3 1 Usnea barbata
6 2 85 3 25.04.14 3 1 Usnea barbata
7 2 86 3 25.04.14 3 1 Usnea barbata
8 2 87 3 25.04.14 3 1 Usnea barbata
9 2 88 3 25.04.14 3 1 Usnea barbata
10 2 98 3 25.04.14 3 1 Usnea barbata
11 2 114 3 25.04.14 3 1 Usnea barbata
12 2 118 3 25.04.14 3 1 Usnea barbata
13 2 120 3 25.04.14 3 1 Usnea barbata
14 2 121 3 25.04.14 3 1 Usnea barbata
15 2 124 3 25.04.14 3 1 Usnea barbata
1 2 75 1 18.06.14 3 1 Usnea barbata
2 2 76 1 18.06.14 4 1 Usnea barbata
3 2 78 1 18.06.14 4 1 Usnea barbata
4 2 79 1 18.06.14 4 1 Usnea barbata
5 2 80 1 18.06.14 4 1 Usnea barbata
6 2 85 1 18.06.14 4 1 Usnea barbata
7 2 86 1 18.06.14 4 1 Usnea barbata
8 2 87 1 18.06.14 4 1 Usnea barbata
9 2 88 1 18.06.14 4 1 Usnea barbata
10 2 98 1 18.06.14 4 1 Usnea barbata
11 2 114 1 18.06.14 4 1 Usnea barbata
12 2 118 1 18.06.14 4 1 Usnea barbata
13 2 120 1 18.06.14 4 1 Usnea barbata
14 2 121 1 18.06.14 3 1 Usnea barbata
15 2 124 1 18.06.14 4 1 Usnea barbata
1 2 75 1 17.07.14 5 1 Usnea barbata
2 2 76 1 17.07.14 5 1 Usnea barbata
3 2 78 1 17.07.14 5 1 Usnea barbata
4 2 79 1 17.07.14 5 1 Usnea barbata
5 2 80 1 17.07.14 5 1 Usnea barbata
6 2 85 1 17.07.14 5 1 Usnea barbata
7 2 86 1 17.07.14 5 1 Usnea barbata
8 2 87 1 17.07.14 5 1 Usnea barbata
9 2 88 1 17.07.14 5 1 Usnea barbata
10 2 98 1 17.07.14 5 1 Usnea barbata
11 2 114 1 17.07.14 5 1 Usnhea barbata
12 2 118 1 17.07.14 5 1 Usnhea barbata
13 2 120 1 17.07.14 5 1 Usnea barbata
14 2 121 1 17.07.14 5 1 Usnea barbata
15 2 124 1 17.07.14 5 1 Usnea barbata
1 2 75 2 04.08.14 2 1 Usnhea barbata
2 2 76 2 04.08.14 2 1 Usnhea barbata
3 2 78 2 04.08.14 2 1 Usnea barbata
4 2 79 2 04.08.14 2 1 Usnea barbata
5 2 80 2 04.08.14 2 1 Usnea barbata
6 2 85 2 04.08.14 2 1 Usnhea barbata
7 2 86 2 04.08.14 2 1 Usnhea barbata
8 2 87 2 04.08.14 2 1 Usnea barbata
9 2 88 2 04.08.14 2 1 Usnea barbata
10 2 98 2 04.08.14 2 1 Usnea barbata
11 2 114 2 04.08.14 2 1 Usnhea barbata
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Pemuu

6. Bp.mapriene 5 . Tarym sanaxama PemcrpogaH Merton xopurrheH 3a .
Plot p IpBeTa Horabaj Date of the norahaj TocMaTpame [pyre orcepsanuje
Sequence | oo | Tree number | Event code X Score of the Method used for Other observations
number observation -
event observation
12 2 118 2 04.08.14 2 1 Usnhea barbata
13 2 120 2 04.08.14 2 1 Usnhea barbata
14 2 121 2 04.08.14 2 1 Usnhea barbata
15 2 124 2 04.08.14 2 1 Usnea barbata
1 2 75 2 27.09.14 3 1 Usnea barbata
2 2 76 2 27.09.14 3 1 Usnhea barbata
3 2 78 2 27.09.14 3 1 Usnhea barbata
4 2 79 2 27.09.14 3 1 Usnhea barbata
5 2 80 2 27.09.14 3 1 Usnea barbata
6 2 85 2 27.09.14 3 1 Usnea barbata
7 2 86 2 27.09.14 3 1 Usnhea barbata
8 2 87 2 27.09.14 3 1 Usnea barbata
9 2 88 2 27.09.14 3 1 Usnea barbata
10 2 98 2 27.09.14 3 1 Usnea barbata
11 2 114 2 27.09.14 3 1 Usnea barbata
12 2 118 2 27.09.14 3 1 Usnea barbata
13 2 120 2 27.09.14 3 1 Usnea barbata
14 2 121 2 27.09.14 3 1 Usnea barbata
15 2 124 2 27.09.14 3 1 Usnea barbata
1 2 75 2 09.10.14 3 1 Usnea barbata
2 2 76 2 09.10.14 3 1 Usnea barbata
3 2 78 2 09.10.14 3 1 Usnea barbata
4 2 79 2 09.10.14 3 1 Usnea barbata
5 2 80 2 09.10.14 3 1 Usnea barbata
6 2 85 2 09.10.14 3 1 Usnea barbata
7 2 86 2 09.10.14 3 1 Usnea barbata
8 2 87 2 09.10.14 3 1 Usnea barbata
9 2 88 2 09.10.14 3 1 Usnea barbata
10 2 98 2 09.10.14 3 1 Usnea barbata
11 2 114 2 09.10.14 3 1 Usnea barbata
12 2 118 2 09.10.14 3 1 Usnea barbata
13 2 120 2 09.10.14 3 1 Usnea barbata
14 2 121 2 09.10.14 3 1 Usnea barbata
15 2 124 2 09.10.14 3 1 Usnea barbata
1 2 75 2 07.11.14 2 1 Usnea barbata
2 2 76 2 07.11.14 2 1 Usnea barbata
3 2 78 2 07.11.14 2 1 Usnea barbata
4 2 79 2 07.11.14 2 1 Usnea barbata
5 2 80 2 07.11.14 2 1 Usnea barbata
6 2 85 2 07.11.14 2 1 Usnea barbata
7 2 86 2 07.11.14 2 1 Usnea barbata
8 2 87 2 07.11.14 2 1 Usnea barbata
9 2 88 2 07.11.14 2 1 Usnea barbata
10 2 98 2 07.11.14 2 1 Usnea barbata
11 2 114 2 07.11.14 2 1 Usnea barbata
12 2 118 2 07.11.14 2 1 Usnea barbata
13 2 120 2 07.11.14 2 1 Usnea barbata
14 2 121 2 07.11.14 2 1 Usnea barbata
15 2 124 2 07.11.14 2 1 Usnea barbata
1 2 75 2 24.12.14 2 1 Usnea barbata
2 2 76 2 24.12.14 2 1 Usnea barbata
3 2 78 2 24.12.14 2 1 Usnea barbata
4 2 79 2 24.12.14 2 1 Usnea barbata
5 2 80 2 24.12.14 2 1 Usnea barbata
6 2 85 2 24.12.14 2 1 Usnea barbata
7 2 86 2 24.12.14 2 1 Usnea barbata
8 2 87 2 24.12.14 2 1 Usnea barbata
9 2 88 2 24.12.14 2 1 Usnea barbata
10 2 98 2 24.12.14 2 1 Usnea barbata
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Pennu

p Bp.napuere . Jlatym sanaxama PemcrpogaH Merton kopuitheH 3a .
p- Plot Bp npsera Horahaj Date of the norahaj IOCMaTpame Jpyre oncepsanuje
Sequence | oo | Tree number | Event code X Score of the Method used for Other observations
number observation ;
event observation
11 2 114 2 24.12.14 2 1 Usnea barbata
12 2 118 2 24.12.14 2 1 Usnea barbata
13 2 120 2 24.12.14 2 1 Usnea barbata
14 2 121 2 24.12.14 2 1 Usnea barbata
15 2 124 2 24.12.14 2 1 Usnea barbata

Y Ttabenama (30, 31 u 32)
momany  oOWjeHN (DEHOJOMKUM OCMaTpameM,
OuonHauKanyjcke Tauke HuBoa 2 -

MMOYEeBIIMN O NPBOT N3JIaCKa Ha TEPCH.

Lpuu Bpx,

MIpUKa3aHu Cy

ca

Tables 30, 31 and 32 present data obtained by

phenological observations on the Level Il sample plot
Crni Vrh, starting from the first field visit

Tabeaa 30. XX 2009. (PLP) ) Tabena 3a peructpaiujy Apseha n3abpaHor 3a HHTEH3UBHH (PEHOIOITKH MOHUTOPHUHT

- LpHu Bpx
Table 30. XX 2009. (PLP) Table for registration of trees selected for intensive phenological monitoring — Crni vrh
Pennu 6p. udpa Bpcre Bp crabna Bunssus neo Tpasan Hosmuja Apyre .
Sequence Bbp.nmapuene Tree species Hatym TOCTaB/bAbA Tree KpyHe ocMaTpama ocMarpama | OricepBanuje
Plot number Installation date -, visible vertical Other
number code number | visible crown part directi L -
irection 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 31. XX 2012. (PHE) Ipaheme dhenosomkux ¢penomena - Lpau Bpx
Table 31. XX 2012. (PHE) Observation of phenological events — Crni vrh
Pennu Op. Bp.mapuene udpa Bpcte Jorabaj Jarym 3anaxama Pemcmo?aﬂ Jlpyre orcepBaje
Sequence number Plot number | Tree species code | Event code Date of observation noraljaj Other observations
Score of the event
1 4 018 1 26.04.2014 1
2 4 018 1 23.05.2014 4
3 4 018 1 17.06.2014 5
4 4 018 2 14.07.2014 1
5 4 018 2 04.09.2014 2
6 4 018 3 30.09.2013 2
7 4 018 3 26.10.2014 5
8 4 018 3 21.11.2014 5
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Taodema 32. XX 2012 (PHI) Benexemwe penonomkux henomena — Lipau Bpx

Table 32. XX 2012 (PHI) Recording of phenological events — Crni vrh

Pexmu 6p. Perucrposan Meron kopumhes 3a
Se/:(;uencpe Bp.napriene Bp npsera [Horahaj I[aTglxesg;I?ﬁ(ea}La norabhaj MOCMaTpame [pyre orncepBanuje
number | Plotnumber | Tree number | Event code X score of the Method used for Other observations
observation ;
event observation
1 4 62 1 26.04.2014 1 1
2 4 64 1 26.04.2014 1 1
3 4 67 1 26.04.2014 1 1
4 4 74 1 26.04.2014 1 1
5 4 76 1 26.04.2014 2 1
6 4 79 1 26.04.2014 2 1
7 4 88 1 26.04.2014 2 1
8 4 89 1 26.04.2014 1 1
9 4 90 1 26.04.2014 2 1
10 4 91 1 26.04.2014 1 1
11 4 92 1 26.04.2014 3 1
12 4 95 1 26.04.2014 2 1
13 4 96 1 26.04.2014 1 1
14 4 97 1 26.04.2014 1 1
15 4 98 1 26.04.2014 2 1
1 4 62 1 23.05.2014 4 1
2 4 64 1 23.05.2014 4 1
3 4 67 1 23.05.2014 3 1
4 4 74 1 23.05.2014 4 1
5 4 76 1 23.05.2014 4 1
6 4 79 1 23.05.2014 4 1
7 4 88 1 23.05.2014 3 1
8 4 89 1 23.05.2014 3 1
9 4 90 1 23.05.2014 4 1
10 4 91 1 23.05.2014 4 1
11 4 92 1 23.05.2014 4 1
12 4 95 1 23.05.2014 4 1
13 4 96 1 23.05.2014 4 1
14 4 97 1 23.05.2014 4 1
15 4 98 1 23.05.2014 5 1
1 4 62 1 17.06.2014 5 1
2 4 64 1 17.06.2014 5 1
3 4 67 1 17.06.2014 4 1
4 4 74 1 17.06.2014 5 1
5 4 76 1 17.06.2014 5 1
6 4 79 1 17.06.2014 5 1
7 4 88 1 17.06.2014 4 1
8 4 89 1 17.06.2014 4 1
9 4 90 1 17.06.2014 5 1
10 4 91 1 17.06.2014 5 1
11 4 92 1 17.06.2014 5 1
12 4 95 1 17.06.2014 5 1
13 4 96 1 17.06.2014 5 1
14 4 97 1 17.06.2014 5 1
15 4 98 1 17.06.2014 5 1
1 4 62 1 14.07.2014 5 1
2 4 64 1 14.07.2014 5 1
3 4 67 1 14.07.2014 5 1
4 4 74 2 14.07.2014 1 1
5 4 76 1 14.07.2014 5 1
6 4 79 2 14.07.2014 1 1
7 4 88 1 14.07.2014 5 1
8 4 89 1 14.07.2014 5 1
9 4 90 2 14.07.2014 1 1
10 4 91 2 14.07.2014 1 1
11 4 92 2 14.07.2014 1 1
12 4 95 2 14.07.2014 1 1
13 4 96 1 14.07.2014 5 1
14 4 97 1 14.07.2014 5 1
15 4 98 1 14.07.2014 5 1
1 4 62 2 04.09.2014 1 1
2 4 64 2 04.09.2014 2 1
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Pexnu 6p. Jlarym sanaxama Perucrposan Meron kopumhes 3a
Sequence Bp.napuene | gy pppera Jorabhaj date of the norahaj HOCMATPame Jpyre oncepsanuje
number | Plotnumber | Tree number | Event code X score of the Method used for Other observations
observation :
event observation
3 4 67 2 04.09.2014 1 1
4 4 74 2 04.09.2014 2 1
5 4 76 2 04.09.2014 1 1
6 4 79 2 04.09.2014 2 1
7 4 88 2 04.09.2014 1 1
8 4 89 2 04.09.2014 1 1
9 4 90 2 04.09.2014 2 1
10 4 91 2 04.09.2014 2 1
11 4 92 2 04.09.2014 2 1
12 4 95 2 04.09.2014 2 1
13 4 96 2 04.09.2014 1 1
14 4 97 2 04.09.2014 1 1
15 4 98 2 04.09.2014 1 1
1 4 62 3 30.09.2014 3 1
2 4 64 3 30.09.2014 3 1
3 4 67 3 30.09.2014 2 1
4 4 74 3 30.09.2014 2 1
5 4 76 3 30.09.2014 3 1
6 4 79 3 30.09.2014 3 1
7 4 88 3 30.09.2014 2 1
8 4 89 3 30.09.2014 2 1
9 4 90 3 30.09.2014 3 1
10 4 91 3 30.09.2014 3 1
11 4 92 3 30.09.2014 3 1
12 4 95 3 30.09.2014 3 1
13 4 96 3 30.09.2014 3 1
14 4 97 3 30.09.2014 3 1
15 4 98 3 30.09.2014 3 1
1 4 62 3 26.10.2014 5 1
2 4 64 3 26.10.2014 5 1
3 4 67 3 26.10.2014 5 1
4 4 74 3 26.10.2014 5 1
5 4 76 3 26.10.2014 5 1
6 4 79 3 26.10.2014 5 1
7 4 88 3 26.10.2014 5 1
8 4 89 3 26.10.2014 5 1
9 4 90 3 26.10.2014 5 1
10 4 91 3 26.10.2014 5 1
11 4 92 3 26.10.2014 5 1
12 4 95 3 26.10.2014 5 1
13 4 96 3 26.10.2014 5 1
14 4 97 3 26.10.2014 5 1
15 4 98 3 26.10.2014 5 1
1 4 62 3 21.11.2014 5 1
2 4 64 3 21.11.2014 5 1
3 4 67 3 21.11.2014 5 1
4 4 74 3 21.11.2014 5 1
5 4 76 3 21.11.2014 5 1
6 4 79 3 21.11.2014 5 1
7 4 88 3 21.11.2014 5 1
8 4 89 3 21.11.2014 5 1
9 4 90 3 21.11.2014 5 1
10 4 91 3 21.11.2014 5 1
11 4 92 3 21.11.2014 5 1
12 4 95 3 21.11.2014 5 1
13 4 96 3 21.11.2014 5 1
14 4 97 3 21.11.2014 5 1
15 4 98 3 21.11.2014 5 1

Tables 33, 34 and 35 present data obtained by
phenological observations on the Level Il sample plot
Mokra Gora, starting from the first field visit

VYV Ttabemama (33, 34 u 35) mnpukazaHu Cy MOJAIH
Jo0ujeHn (heHOJIOIKUM ocMarpameM, ca
ouonnnukanujcke tauke Huoa 2 - Mokpa ['opa,
MOYEBIIN OJ1 TIPBOT U3JIaCKa Ha TEPEH.
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Taodema 33. XX 2009. (PLP) Ta6ena 3a peructpanujy apseha nzabpaHor 3a HHTEH3UBHH (PEHOJIOIIKA MOHHTOPHHT -

Mokpa I'opa
Table 33. XX 2009. (PLP) Table for registration of trees selected for intensive phenological monitoring - Mokra
Gora
. (S
Bp.mapuen Tosmmja onglep}l;l;un'
Pennu 6p. p-rap Iudpa Bpcre Hatym Bp crabmna Bunpus neo IIpaBan ocMartpam P !
Sequence ¢ Tree species [I0CTaBJbakba Tree KpyHe ocMaTpama a N
Plot . - o s - 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
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
Taodema 34. XX 2012. (PHE) IIpahemwe denonommkux peHomena — Mokpa I'opa
Table 34. XX 2012. (PHE) Observation of phenological events — Mokra Gora
Pennu Op. Bp.mapuene LLII/I(bpa_BpCTe Jlorabaj Jatym 3anaxarma 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 3 29.04.2014 1
2 5 134 1 23.06.2014 1
3 5 134 2 30.07.2014 2
5 5 134 2 21.08.2014 2
6 5 134 3 06.09.2014 1
7 5 134 3 27.09.2014 2
8 5 134 3 23.10.2014 3
9 5 134 3 18.11.2014 2
10 5 134 3 19.12.2014 2

Tadena 35. XX 2012 (PHI) Benexeme penomnomkux penomena — Moxkpa I'opa
Table 35. XX 2012 (PHI) Recording of phenological events — Mokra Gora

Petuu 6. PeructpoBan Merton xopuuhet 3a
Selauencpe Bp.napuene Bp npBeta Horahaj Hangg;ZﬁhﬁaEa norahaj HOCMaTpPabe [pyre oncepBanuje
number | Plotnumber | Tree number | Event code X score of the Method used for Other observations
observation ;
event observation
1 5 83 3 29.04.2014 1 1
2 5 106 3 29.04.2014 1 1
3 5 107 3 29.04.2014 2 1
4 5 82 3 29.04.2014 1 1
5 5 320 3 29.04.2014 2 1
6 5 359 3 29.04.2014 2 1
7 5 140 3 29.04.2014 1 1
8 5 141 3 29.04.2014 1 1
9 5 144 3 29.04.2014 1 1
10 5 183 3 29.04.2014 1 1
11 5 193 3 29.04.2014 1 1
12 5 222 3 29.04.2014 1 1
13 5 215 3 29.04.2014 1 1
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Pexnu 6p. Jlarym sanaxama Perucrposan Meron kopumhes 3a
Sequence Bp.napuene | gy pppera Jorabhaj date of the norahaj HOCMATPame Jpyre oncepsanuje
number | Plotnumber | Tree number | Event code X score of the Method used for Other observations
observation :
event observation
14 5 412 3 29.04.2014 1 1
15 5 407 3 29.04.2014 1 1
1 5 83 1 23.06.2014 1 1
2 5 106 3 23.06.2014 1 1
3 5 107 1 23.06.2014 2 1
4 5 82 1 23.06.2014 1 1
5 5 320 3 23.06.2014 1 1
6 5 359 3 23.06.2014 1 1
7 5 140 1 23.06.2014 1 1
8 5 141 1 23.06.2014 1 1
9 5 144 1 23.06.2014 1 1
10 5 183 1 23.06.2014 1 1
11 5 193 1 23.06.2014 1 1
12 5 222 1 23.06.2014 1 1
13 5 215 1 23.06.2014 1 1
14 5 412 1 23.06.2014 1 1
15 5 407 1 23.06.2014 2 1
1 5 83 1 30.07.2014 2 1
2 5 106 3 30.07.2014 1 1
3 5 107 1 30.07.2014 3 1
4 5 82 1 30.07.2014 2 1
5 5 320 3 30.07.2014 1 1
6 5 359 3 30.07.2014 1 1
7 5 140 1 30.07.2014 2 1
8 5 141 1 30.07.2014 2 1
9 5 144 1 30.07.2014 2 1
10 5 183 1 30.07.2014 2 1
11 5 193 1 30.07.2014 2 1
12 5 222 1 30.07.2014 2 1
13 5 215 1 30.07.2014 2 1
14 5 412 1 30.07.2014 2 1
15 5 407 1 30.07.2014 3 1
1 5 83 1 21.08.2014 2 1
2 5 106 2 21.08.2014 2 1
3 5 107 2 21.08.2014 2 1
4 5 82 1 21.08.2014 2 1
5 5 320 1 21.08.2014 2 1
6 5 359 2 21.08.2014 2 1
7 5 140 2 21.08.2014 2 1
8 5 141 2 21.08.2014 2 1
9 5 144 2 21.08.2014 2 1
10 5 183 2 21.08.2014 2 1
11 5 193 2 21.08.2014 2 1
12 5 222 1 21.08.2014 2 1
13 5 215 2 21.08.2014 2 1
14 5 412 1 21.08.2014 2 1
15 5 407 2 21.08.2014 2 1
1 5 83 2 06.09.2014 1 1
2 5 106 3 06.09.2014 1 1
3 5 107 3 06.09.2014 1 1
4 5 82 2 06.09.2014 2 1
5 5 320 2 06.09.2014 2 1
6 5 359 3 06.09.2014 1 1
7 5 140 3 06.09.2014 1 1
8 5 141 3 06.09.2014 1 1
9 5 144 3 06.09.2014 1 1
10 5 183 3 06.09.2014 1 1
11 5 193 3 06.09.2014 1 1
12 5 222 2 06.09.2014 2 1
13 5 215 2 06.09.2014 2 1
14 5 412 2 06.09.2014 2 1
15 5 407 2 06.09.2014 2 1
1 5 83 2 27.09.2014 2 1
2 5 106 3 27.09.2014 2 1
3 5 107 3 27.09.2014 2 1
4 5 82 2 27.09.2014 3 1
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Pennu 6p.

Peructposan

Merton xopumheH 3a

Sequence Bp.napuene | gy pppera Jorahaj I[aTgf;\:;?;z:ﬁ;ama norahaj MOCMATpPame Hpyre orcepsarje
number | Plotnumber | Tree number | Event code X score of the Method used for Other observations
observation ;
event observation
5 5 320 2 27.09.2014 3 1
6 5 359 3 27.09.2014 2 1
7 5 140 3 27.09.2014 2 1
8 5 141 3 27.09.2014 2 1
9 5 144 3 27.09.2014 2 1
10 5 183 3 27.09.2014 2 1
11 5 193 3 27.09.2014 2 1
12 5 222 2 27.09.2014 2 1
13 5 215 3 27.09.2014 1 1
14 5 412 2 27.09.2014 2 1
15 5 407 3 27.09.2014 1 1
1 5 83 3 23.10.2014 3 1
2 5 106 3 23.10.2014 3 1
3 5 107 3 23.10.2014 3 1
4 5 82 3 23.10.2014 3 1
5 5 320 3 23.10.2014 3 1
6 5 359 3 23.10.2014 3 1
7 5 140 3 23.10.2014 3 1
8 5 141 3 23.10.2014 3 1
9 5 144 3 23.10.2014 3 1
10 5 183 3 23.10.2014 3 1
11 5 193 3 23.10.2014 3 1
12 5 222 3 23.10.2014 3 1
13 5 215 3 23.10.2014 3 1
14 5 412 3 23.10.2014 3 1
15 5 407 3 23.10.2014 3 1
1 5 83 3 18.11.2014 2 1
2 5 106 3 18.11.2014 2 1
3 5 107 3 18.11.2014 2 1
4 5 82 3 18.11.2014 2 1
5 5 320 3 18.11.2014 2 1
6 5 359 3 18.11.2014 2 1
7 5 140 3 18.11.2014 2 1
8 5 141 3 18.11.2014 2 1
9 5 144 3 18.11.2014 2 1
10 5 183 3 18.11.2014 2 1
11 5 193 3 18.11.2014 2 1
12 5 222 3 18.11.2014 2 1
13 5 215 3 18.11.2014 2 1
14 5 412 3 18.11.2014 2 1
15 5 407 3 18.11.2014 2 1
1 5 83 3 19.12.2014 2 1
2 5 106 3 19.12.2014 2 1
3 5 107 3 19.12.2014 2 1
4 5 82 3 19.12.2014 2 1
5 5 320 3 19.12.2014 2 1
6 5 359 3 19.12.2014 2 1
7 5 140 3 19.12.2014 2 1
8 5 141 3 19.12.2014 2 1
9 5 144 3 19.12.2014 2 1
10 5 183 3 19.12.2014 2 1
11 5 193 3 19.12.2014 2 1
12 5 222 3 19.12.2014 2 1
13 5 215 3 19.12.2014 2 1
14 5 412 3 19.12.2014 2 1
15 5 407 3 19.12.2014 2 1
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13. Y30PKOBAIE U AHAJIM3E JINCHOT
OIAJIA Y 2014. TOJUHU

Ha cBakoj OWOWHOWKAIMjCKO] TadyKud je
MOCTaB/bEHO 15 Konekropa 3a Cakyljbame JMCHOT
omana. CaOupHa TMOBPUIMHA CBAKOT I0jeIMHAYHOT
KoNMeKkTopa m3HocH 706.5 mM%, a yKymHa —cabupHa
MOBPIIIIHA 32 PETPE3EHTATUBHU y30pak m3Hocu 1,06 M.
VYiumame y3opaka 3a JadopaTopHjcke aHanuse o0aBiba
Ce jeTHOM MECEYHO TOKOM IIeJie KaJleHJapCKe TOJMHE.
PerpesenTatuBHN y30pak ce A00HMja CiajarkeM CBUX
y30paKa U3 CBUX Y30pKOBama TOKOM T'OJMHE.

N3 oBako moOujeHor y3opka oapehyje ce:

- YKynaH roJMIlImbU NPUWIMB CYyBE OPraHCKe
MaTepHje Ha MOBPIINHY 3€MJBUIIITA

- OpraHCku yrJbeHHK ©

- Asor (N)

- ®ocdop (P)

- Kamuujym (Ca)
- Marue3ujym (Mg)
- Kamjym (K)

JobujeHe KONMMYMHE XpaHJBMBHX Marepuja y
perpe3eHTaTHBHOM Y30PKY JIMCHOT ONaja Mpe/ICTaBIbajy
YKylaH TOAMIIM OWJIaHC KpYKemha XpaHJbUBHX
MaTepuja y LOIYMCKOM EKOCHCTEMY YHjH j€ penpe3eHT
OMOWHIMKAIIM]CKA TauKa.

Ha OwownmukanujckuMm Taykama HuBoa |l
HajBehy KoJMUMHY JIMCHOT omana, 3ajelHO ca JAPYTUM
U3YMPJIMM OpPraHCKHUM ocTanuMma (IUIOZOBH, Kopa,
rpaHYMIle, I[BETOBU W JIp) HA IOBPIIMHY 3E€MJBUIITA
npoaykyje OykoBa mryma Ha LlpHOM Bpxy. YkymHa
KOJIMYMHA M3YMPJIMX OPTraHCKHX OCTaTaka, KOJH ¥y
OykoBoj mrymu Ha llpHOM BpXy J0CIHeBa Ha 3eMJBUINTE
n3Hocu 454,2 g/mz. 3HaTHO Mam€ JINCHOI oIlaja Ha
MOBPIIMHY 3eMJBHUIITA IOCIIEBA Y BEIITAYKH MOJIUTHYTO]
cacrojuru Oesor Oopa Ha Mokpoj ropu. YKynHa
KOJIMYMHA U3yMPJIMX OPraHCKHX OCTaTaka Koje Ha OBOj
OBPIIMHY IOCIEBajy Ha 3eMibuInTe H3HocH 203,5 g/m°.
Ha ucniutBaHMM OMOMHIUKAIIM]CKUM Taukama HuBoa |l
HajMamy KOJIMYUHY OIajga IHpPOIyKyje CMpueBa
cactojuna Ha Komaonwmky. Ha moBpmmHy 3emibuinra
MoJl OBOM CacTOjUHOM jocrieBa 129,3 g amncoiayTHO
CYBHX HM3YMPJIMX OPIraHCKHX OCTaraka [0 MeTpy
KBaJI[PaTHOM.

13. SAMPLING AND ANALYSIS OF
LITTERFALL IN 2014

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)
- Nitrogen (N)

- Phosphorus (P)

- Calcium (Ca)

- Magnesium (Mg)

- Potassium (K)

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

Crni Vrh is the Level Il sample plot with the
highest amount of leaf litter that reaches the floor of the
beech forest together with other dead organic matter
(fruit, bark, twigs, flowers, etc.). The total amount of
dead organic matter that reaches the soil of the beech
forest on Crn Vrh is 454.2 g/m* . Significantly smaller
amount of litterfall reaches the soil in the artificially-
established Scots pine stand on Mokra Gora. The total
amount of dead organic matter that reaches the soil on
this sample plot is 203.5 g/m®. The smallest amount of
litterfall is produced by the spruce forest of the sample
plot on Kopaonik. The total amount of dead organic
matter that reaches the soil on this sample plot is 129.3¢g
of the oven dry dead organic matter per square meter
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Ta6ena 36. /luHaMuKa NpHJIMBamka JIUCHOT OMa/ia Ha OMOMH/IMKAIIN]jCKUM TaukaMa HuBO || Tokom 2014. romune.
Table 36. Dynamics of the litterfall inflow on the Level Il sample plots in 2014

Lpuu Bpx/ Komaonux/ Mokxkpa I"opa/
Crni Vrh Kopaonik Mokra Gora
ITpunus onana ITpunus onana ITpunus onana
(o/m?)/ (g/m?)/ (g/m?)/
Hatym/ Litterfall inflow Hatym/ Litterfall inflow Hatym/ Litterfall inflow
Date (g/m?) Date (g/m?) Date (g/m?)
17.06.2014 12.50 07.11.2014 4.3 23.01.2014 3.9
14.07.2014 12.90 27.09.2014 3.9 27.02.2014 54
04.09.2014 112.80 21.02.2014 21.3 28.03.2014 7.8
21.11.2014 316.00 24.12.2014 3.5 24.06.2014 41.0
05.08.2014 5.0 21.08.2014 23.1
18.06.2014 21.3 23.10.2014 102.0
25.04.2014 32.4 18.11.2014 9.0
08.10.2014 12.5 19.12.2014 11.3
10.01.2014 25.1
X 454.2 > 129.3 > 2035

Hajeha xommumHa memena KOHCTaTOBaHA je y
omagy OykoBe cacrojuHe Ha LlpHOM BpXy, a 3aTuM y
omajay CMpIIEBE CAaCTOjHHE Ha KONaoHWKy. Hajmama
KOJIMYMHA TIeTesla KOHCTaTOBaHa je y Omajay CacTOjHHe
Oetor 6opa Ha MOKpPOj TOpH.

The maximum amount of ash was found in the
litterfall of the beech stand on Crni Vrh. It was followed
by the litterfall of the spruce stand on Kopaonik. The
minimum amount of ash was found in the stand of Scots
pine on Mokra Gora.

Ta6esa 37 I[lpuuB nucHOT omaja Ha MOBPIIMHY 3eMJbHINTa Y TOKY 2014.rouHe.
Table 37. The amount of litterfall that reached the soil surface in 2014

Maca 1000
Maca onana y
YeTHHA WK
anCoNYTHO 4 o Oprancka
Jlokamuret/ cyBoM cramy/ [Tenieo/Ash marepwuja/
Site Litterfall dry Dry mass of Organic matter
weiaht 1000 needles
g or 100 leaves
g/m’ g % g/m’ % g/m*
puu Bpx /Crn Vrh 4542 14,9 6,03 27.39 93.97 426.81
Komnaonuk/Kopaonik 129,3 7,1 3,56 7.80 96.44 124.70
Mokpa ropa/ Mokra Gora 203,5 24,2 2,51 12.27 97.49 198.39

JlucHu omax OyKOBE CAacTOjHHE KapaKTEepHIIe
Behu cazprkaj a30Ta y OJJHOCY Ha OIaj CacTOjUHA CMpUe
u Oesor Oopa. 300r TOra je ¥ OJHOC YIJb€HHKA U a30Ta
KO/ OpraHCKMX OcCTaTaka Koje TMpoayKyje OyKkoBa
cacrojuHa jgocta y3ak. Msnocu 23,4. 3uatHo mupu C/N
onHoc (47,1) xoHCTaTOBaH je KOJ oOlaxa CMpUYeBe
cacrojue Ha Komaonuky. Omaj BeIITaYKH MOAMUTHYTE
cactojuHe Oexor 6opa Ha MOKpoj ropu Mma HajIIMpH

The litterfall of the beech stand has a higher
content of nitrogen than the litterfall of the spruce and
Scots pine stands. Consequently, the ratio of carbon to
nitrogen in the organic residues produced by the beech
stand is quite narrower. It amounts to 23.4. A
significantly wider C/N ratio (47.1) was found in the
litterfall of the spruce stand on Kopaonik. The litterfall
of the artificially-established stand of Scots pine on
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onHoc, kKoju m3HOCH 96,3. To 3Haum nma je m3ympia
OpraHcka Marepuja Ha OWOMHIWKAIMJCKO] Ta4dKd
HAJIIOBOJbHUJH EHEPreTCKUM MaTepujan 3a canpoduTHe
MHKpDOOPTaHM3ME W Jia je KpYXKeme XpaHJbHBHX
Marephja y OBOM NIIYMCKOM €KOCHUCTEMY JaJeKo
MHTEH3MBHHjE HETO y CACTOjHHAM cMplie u Oeor Oopa
KOje Perpe3eHTyjy Apyre aBe OMOWHIUKAIN]CKE TaydKe.
Onaxg y cMmpueBoj cactojuHn Ha KomaoHuky cy
MOBOJFHUJU EHEPreTCKM Martepujal 3a campodure y
onHOCY Ha omaj Oenor 6opa Ha MoOkpoj ropu, amu cy
YKYIIHH CTaHWIIHM YCJIOBH 3a MpOLECE pasiiarama M
ocmobahama XpaHJPMBHX MaTepHja W3 OpraHCKe
NpOCTUpPKE, Koja ce (opmMupa onx JUCHOT oOmaja,
noBoJbHUjU Ha MOKpoj ["opu y onHocy Ha KonaoHuK.

Mokra Gora has the widest ratio of 96.3. This means that
the dead organic matter on this sample plot has the most
favorable  energy  supplies  for  saprophytic
microorganisms and that the nutrient cycling in this
forest ecosystem is far more intense than in the spruce
stand and Scots pine stand on the other two sample
plots. The litterfall in the spruce stand on Kopaonik has
more favorable energy supplies for saprophytes than the
Scots pine litterfall on Mokra Gora, but the overall site
conditions for the processes of decomposition and
release of nutrients from organic litter are more
favorable on Mokra Gora than on Kopaonik.

Tabesa 38. Canprkaj XpaHJbUBUX MaTEpHja y JUCHOM OMaIy

Table 38. Content of nutrients in the litterfall

Tokanurer/ Ca Mg K S P C N CIN Zn Mn Cu

Locality mg/kg  mg/kg  mg/kg mg/kg mg/kg  g/kg g/kg mg/kg  mg/kg mg/kg
Lpuu Bpx/Crni Vrh 3719.6 1314 4737 172.1 368.8 158 234 199 268.7 24.1
Komnaonuk/Kopaonik 4693.2 2353 739.8 57.6 3743 79 471 127 1739 0.5
Moxkpa 'opa/Mokra Gora.  4182.4 870.2 170.7 146.2 436.5 4.5 96.3 89 153 LD

On XpaHJBHBUX MaTepHja, KOjH ca H3YMPIIAM
OpPraHCKHM OCTalluMa JIOCTIIEBajy Ha 3EeMJBHINTE Y
OykoBoj cacrojuanm Ha llpHoM BpXy mOMUHHpa
KaJIHjyM, a 3aTUM KainujyMm. Maruesujym u gocdop cy
cnabuje 3actyrubend. Omaj cMmpueBe cacTojuHE Ha
Komaonnky wuma Hemro Behm canmpkaj kammujyma,
KalMjyMa U MarHesujyma. A mamu caapxkaj hocdopa y
onHocy Ha OykoB omaa Ha Llprom Bpxy. Ha Mokpoj
ropu, omayn Oemor Oopa KapakTepuile 3HATHO Behw
caJp)Kaj MarHe3ujymMa y OJHOCY Ma OIaJi cMpue U OyKBe,
IITO je W JIOTHIIHO, jep je 3eMJbHUINTE OOpa30BaHO Ha
yATpaMaQUTCKUM CTEHaMa, OOraTUM OBHM EJIIEMEHTOM.

Calcium is the dominant nutrient element which
through the dead organic matter reaches the soil of the
beech stand on Crni Vrh. It is followed by potassium.
Magnesium and phosphorus are present in smaller
quantities. The litterfall of the spruce stand on Kopaonik
has a slightly higher content of calcium, potassium and
magnesium, and a lower content of phosphorus
compared to the beech litterfall on Crni Vrh. On Mokra
Gora, Scots pine litterfall is characterized by a
significantly higher content of magnesium compared to
spruce and beech, which is logical since the soil was was
formed over ultramafite rocks, whch are rich in this
element
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Camka 29. Konekrop 3a
CaKyIJbamkhe YCTHHA — JIMCHOT
omana bUT Huso 2, Komaonuk

Figure 29. Needle-litterfall
collector on the Level Il sample
plot Kopaonik

Canka 31. KonekTop 3a cakyrbame
yetuHa — aucHor omnana bUT Hugo 2,
Mokpa I'opa
Figure 31. Needle-litterfall collector
Figure 30. Needle-litterfall collector on the Level Il sample plot Mokra

on the Level 1l sample plot Crni vrh Gora

Cauxka 30. KosiekTop 3a cakyIbame
mucHor onana BUT Hugo 2, Lpuan
BpX

Cauka 32. OnpeljuBame KOJIMYMHE XPaHJBUBUX MaTepHja y JUCHOM omaay (OMIaHC KpYKemha XpaHJbUBUX MaTepHja
y exocuctemy) 3a Komaonwuk, Lipau Bpx 1 Mokpy ['opy
Hosouncramupanu ICP — AES Spectrometer y nabopatopuju MHacTuTyTa 32 irymapcTBo, beorpan

Figure 32. Determination of amount of nutrients in the litterfall (balance of nutrient cycling in the ecosystem) on

Kopaonik, Crni Vrh and Mokra Gora

Newlly instaled ICP — AES Spectrometer in Institute of Foretry Lab, Belgrade
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Taodesa 39. XX2012 (LFP) OcHoBHY HoaIH 0 caKybamky JHUCHOT omaaa - KomaoHuk

Table 39. XX2012 (LFP) Basic data on litterfall collection - Kopaonik

VYkynHa Ilepuon cakynbama
T'eorpadcka [eorpadcka Hanmopcka bpoj MOBpIIHHA y30pKa Ocrana sanaxama
Penun 6p. Kon npsxase bp.nmapuene IIMPUHA IyXHHA BHCHHA KOIIEKTOTpa CaKyIJbama sampling period Otcher Obsservations
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 10.01.14 24.12.14
Tabela 40. XX2012 (LFM) Pe3ysiraTu aHamu3e JUcHOT omnas - KomaoHuk
Table 40. XX2012 (LFM) Results of litterfall analysis - Kopaonik
38
s Tlepuon cakymbama 5. % ® & ~ g = %é
— O = < —_ — =
25158 o oo €2 |z | BB |e-ElE 58| 5| 5 | & | & | B = g s
ez | 2E Collection period 55 a2 8o SE 5| 8 &S 3> = > g g > > 58
=825 se |5 |58 |fgeg;is | £ 8| 2| 5| 2| & o | &
€38z 5 2g | €8 |g8T 5| = =38 z o O > X 5
b od do > = O A E 5%
from till a
1 2 10.01.14 24.12.14 -9 118 111 0,1293 7.1 7.9 0.0576 | 4.6932 | 0.2353 | 0.7398 37.43
Ta6ena 41. XX2012 (LFP) OcHoBHU moJa1y 0 caKyIbarmy JHCHOT onajaa — LpHu Bpx
Table 41. XX2012 (LFP) Basic data on litterfall collection — Crni vrh
YkynHa Ilepuon cakynspama
T'eorpadcka Teorpadcka Haamopcka bpoj MOBpILINHA y30pKa Ocrana
Penru 6p. Kon npxase Bp.napuene IIMPUHA JyXHHA BHCHHA KOJIEKTOTpa CaKyIJbamba sampling period 3anasicaroa
Sequence | Country Code | Plotnumber Latitude Longitude Kox Number of traps | Total Collecting on 10 Other observations
Altitude area from till
[N— Opgiagn
1 67 04 +44°07'55 +21'58'38 19 15 1.06 23.01.14 19.12.14
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Tabela 42. XX2012 (LFM) Pesynratu ananuse qucHor onan — Llpau Bpx
Table 42, XX2012 (LFM) Results of litterfall analysis — Crni vrh

3
@ . @ N 8 — Q0
_ _g o s Ilepuon cakyrnsbamwa g = ) g g % ~ . 2 _ = 5 £ §
25|32 o o8 £ a £8 |2~ E| § =8 = 5 C) 3 9 &) S 58
©'Z | ZE Collection period = 2.2 Q s E|l »9 gS g 2 = = =y > o E
= © (S IS=] 2 ) SE & 98 &4 S > =] £ IS =) 8
£E8| g2 £ c =8 22 | €5 38| =S E% E £ E £ = E = 52
55 - B o g c & = = 2| 8BS = 173 < > © =9
o8 | a= 5 © < < < 5w = o O s X =
f g | an SF 8 23 |8 2= g g5
D = <
) od do [ o Qo E (ola]
from till a
1 4 23.01.14 19.12.14 -9 018 11.1 0,4542 14,9 15.8 0.1721 | 3.7196 | 0.1314 0.4737 36.88

Ta6ena 43. XX2012 (LFP) OcHoBau noany o cakymbamy JUCHOT omaaa — Mokpa ['opa
Table 43. XX2012 (LFP) Basic data on litterfall collection - Mokra Gora

VkynHa Ilepunon cakymbama
T'eorpadcka Teorpadcka Hanmopcka Bpoj MOBpIINHA ysopka Octana sanaKama
Pennu Op. Kon apxase Bp.mapuene UpUuHa Jy’)KUHA BHCHHA KOJIEKTOTpa CaKyIbarma sampling period Other observations
Sequence Country Code Plotnumber Latitude Longitude Kox Number of traps Total Collecting on 10
Altitude area from till
0 197n 0ha'NA™
1 67 05 +43°4527 +19729'00 12 15 1.06 23.01.14 19.12.14
Tabela 44. XX2012 (LFM) Pesynratu ananuse tucHor onan — Mokpa I'opa
Table 44. XX2012 (LFM) Results of litterfall analysis - Mokra Gora
8
2 Tlepuon cakyrnspama S S ® NE « g =) %é
zE| 2% &5 28 | £8 |g_"E| § B3 — —~ = 5 5 = S 25
&Z | 2 € Collection period 2 E 2.3 5 ° s€ £| g9 =2 ) Y 2 S > 2 d g2
=8 %E & c a9 22 e 2 °g=d = g’ = £ £ = = 83
T2 | ES 2 o = 3 e S22 2| g8 E% 3 £ A - > S o it
33| a8 2 s g @ c E s= 2| 8 ZC q %) a S s N4 50
o~ % oo SF = 8 23 g8 > = =3 z £
iy od do = o 0 E o5
from till a
1 5 23.01.14 19.12.14 -9 134 11.1 0.2035 24.2 4.5 0.1462 | 4.1824 | 0.8702 0.1707 43.65
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14. CAKYIIUBAILE U AHAJIM3E JEINO3UIIUJE

[Ipema nnany pacnopena KOJEKTOpa 3a BIaXHY
JIETIO3WIIMjy Ha CBHM OTJIEAHWM maprenama HwuBoa 2
(Komaonwuk, Lpau Bpx u Mokpa ['opa) mocraBibeHHU Cy
MHCTpYMeHTH 3a mpaheme mpoueca aenosunuje. To cy
KOJIEKTOPH CakyIJbaud MaJaBUHA Koje MpoJia3e Kpo3

KpyHE crabama - , Throughfall* (15 xomana),
KOJIGKTOPH 33 y30pKOBame JEMNo3Widje Koja ce
ciBa  HW3  crabma-“Steamflow* (5 komanma), u

KOJIEKTOPH 3a CHer (5 Komaza) T3B. ,,Bulk® konexropmu.

Marepujanu xopumheHu 3a u3pany cy >KU9aHe
KOHCTPYKIIMje, IUIACTHYHE IOCYyIe, LIEBH W MpexacTa
[1BL] nyaTHa, 011 KOjUX je TpeMa HICjHUM HaIpTHMa 3a
U3pajy CBaKOr OJl MHCTPyMEHaTra mpemMa Manyaimy,
cacTaJbeHa ¢yHKIIMOHANIHA ompeMa. ['Boxkhe je
3amTrheHo o7 KOpo3uje, a MocyAe TAe Ce MajJaBUHE
HAKyIUba)y Cy VyKONaHE Cy y 3eMJby (TeMmmeparypa
3eMJBHINTA CHpedyaBa eBamopanujy). llpm cmajamy
eneMeHara KopuliheH je CHIMKOHCKH JIeTlaK, YhMe je
n30eTHyTa KOHTAaMHUHAIIN]a U3 OKOJIHHE.

Ha ornemnum mnossuma HwuBo-a 2 moceOHa
nakka 1ocBehyje ce BIaXHO] JISHO3MIUjU O KOJUX je
HajOWTHHja OHA KOja MCIIUTYje XeMH3aM TaJlora KojH je y
HETOCPEHOM KOHTAaKTy ca OWJBbHUM OpraHnMa Ha
KOjMa ce MoJyTaHTH u3 Basmyxa 3amapxke (ICP Forests,
2010c).

VYV Tabemu 45. XX2012 (PLD) u Ttabemu 46.
XX2012 (DEM) mati cy OCHOBHH IOJAIld O MEpEHY
aTMocepcke  JIeTo3ulMje M XeMHjCKEe  aHajH3e
CaKyIUbEHHX Yy30paka arMmocdepcke Jerno3unuje Ha
oryieiHOj mapueny Ha KomaoHuky.

VY tabemu 47. XX2012 (PLD) u TtabGenu 48.
XX2012 (DEM) nati cy OCHOBHH MOJAIK O MEpeHwy
atMoc(epcke  JETO3WIje ¥  XEMHUjCKE aHaln3e
CaKyIUbEHHX Yy30paka arMmocdepcke Jerno3unuje Ha
orjenHoj napienu Ha [{[paom Bpxy.

VYV tabemu 49. XX2012 (PLD) u Ttabemu 50.
XX2012(DEM) pati cy OCHOBHM TOAAIld O MEpEHmy
aTMocepcke  JIETO3UIMje W XEMHjCKE  aHajH3e
CaKyIUbCHHX Yy30paka aTMoc(epcKe Jeno3uiuje Ha
orneaHoj napuenu y Mokpoj [opu.

14. SAMPLING
DEPOSITION

AND  ANALYSES OF

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

Table 45. XX2012 (PLD) and Table 46.
XX2012 (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 47 XX2012 (PLD) and Table 48. XX2012
(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 49. XX2012 (PLD) and Table 50.
XX2012(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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Cauka 33. ,, Throughfall* xonextop Ha ornensom nmosby, Coamka 34. ,.Steamflow konekrop™ Ha OrjieTHOM MOJBY,

BUT Huso 2, Komaonuk BUT Huso 2, Konaonuk
Figure 33. "Throughfall™ collector on the Level Il Figure 34. "Stemflow" collector on the Level 1l sample
sample plot, Kopaonik plot, Kopaonik

Cummka 35. ,, Throughfall* konekrop Ha orneanom mosby,  Caumka 36. ,,Stemflow kosnextop® Ha orseqHOM MOJBY,

BUT Hugo 2, Lpau Bpx BUT Huso 2, llpau Bpx
Figure 35. "Throughfall™ collector on the Level Il Figure 36. "Stemflow" collector on the Level Il sample
sample plot, Crni Vrh plot, Crni Vrh
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Canka 37. ,,Bulk® konexrop Ha ormeanom nossy, BUT
Hugo 2, Llpau Bpx

Figure 37. "Bulk™ snow collector on the Level 1l sample
plot, Crni Vrh

Cauka 39. ,,Bulk® xonexrop na ornexnom nossy, BUT
Hwuso 2, Moxkpa I'opa

Figure 39. "Bulk™ snow collector on the Level 1l sample
plot, Mokra Gora

Cauka 38. ,,Throughfall* kosextop Ha orieaHOM
nosby, BUT Hugo 2, Mokpa ["opa

Figure 38. "Throughfall™ collector on the Level Il
sample plot, Mokra Gora

-

Cuuka 40. ,,SeamfIOW KOJIEKTOP® Ha OTJIETHOM
nosby, BUT Huso 2, Mokpa ['opa

Figure 40. "Stemflow" collector on the Level Il
sample plot, Mokra Gora
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Taoemna 45. XX2012(PLD) Ormiuty moaaiy o OrjieaHo0j MOBPIIHHA 3a aTMOc(epcKy aeno3uinjy — Komaonuk

Table 45. 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 .o 3 o
e <} [5) 2 o @ o, = ~ < |5} oo Q:/ = a, 2 = g
g3 e8| SEsg | E8 I =8 | Zis sigy| B2 5 ESE | £2g £ S
= = L o D < S < = — 5 g, o = ] =% o's 2
=] 2 = = 2.8 P [ 253 = © s 8
=8 | EE| ZEEE | :% 5% | 2% | Z:f On o | 255§ | Z§ 3 522 | izE g
oL =] 29 @ s s S Qo E S c 2 2 k) —c & -
n 151 153 S p= ] ] [oNe)
~ ~ = é « (%]
01 67 02 01 +43°17'30" | +20°48'50" 35 301013 241214 10 1 1.000 0.002
02 67 02 02 +43°17'30" | +20°48'50" 35 031213 230414 03 1 1.000 0.002
03 67 02 04 +43°17'30" | +20°48'50" 35 301013 241214 10 1 1.100 0.002
01- ,, Throughfall“ konexrop, 02- ,,Bulk xosnexrop, 04-,,Steamflow* konexrop
Taoesna 46. XX2012(DEM) ITomamum 1a60paTopujcKux aHamu3a 3a atMochepcky nemno3uiujy — Komaonuk
Table 46. XX2012 (DEM) Data of laboratory analyses for atmospheric deposition - Kopaonik
Bpoj Hepuonu Komnuun o
CaKyIJbamba o —_
Pennu oryenHe Colleci]ion period Tepro Kon % g 32 <a E _ N- N- :{, - e g Ocrana
6poj MOBPILIHHE bﬂro' y30pKa =S y(m%) pH = g K Ca Mg Na NH4 Cl NO3 S-S0, |EF 5 £ |DOC | zanmaxama
Sequence | Observation On Jlo Peri cJ> d Sampler § % total Ejg (mg/l) | (mg/l) | (mg/l) | (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) 5 = ég (magll) Other
number Plot from tol number code 2> | collected £ 3 ZE observations
number &
sample
01 02 031213 | 100114 01 02 1 4.83 25.7 0.551 13.01 0.409 7.52 0.581
02 02 301013 | 100114 02 01 1 4,55 64.8 1.737 13.51 0.160 7.71 0.697
03 02 301013 | 100114 02 04 1 5.00 156.2 8.296 19.52 | 0.219 12.97 1.393
04 02 100114 | 210214 03 01 1 4.70 80.3 1.857 13.01 0.719 11.28 0.581
05 02 100114 | 210214 03 04 1 4.34 162.5 5.380 23.03 | 0.280 12.69 0.697
06 02 100114 | 100314 04 02 1 5.40 13.5 0.233 7.01 1.050 8.46 2.554
07 02 100314 | 230414 05 02 1 16.6 -0.056 8.01 0.046 17.39 0.813
08 02 210214 | 250414 06 01 1 5.73 42.10 0.65 4.49 0.39 1.19 0.501 1151 | 0.115 16.92 0.813
09 02 210214 | 250414 06 04 1 5.78 144,10 | 12.34 12.55 1.68 3.12 4.250 17.02 0.414 19.27 0.581
10 02 250414 | 180614 07 01 1 5.94 20.80 0.77 2.09 <LD 0.80 12.630 | 10.01 | 0.330 11.75 0.929
11 02 250414 | 180614 07 04 1 5.28 137.30 5.04 7.79 0.80 1.68 12,397 | 17.02 0.682 10.81 1.974
12 02 180614 | 170714 08 01 1 5.64 18.40 1.36 2.60 <LD 0.61 0.755 7.01 0.354 12.69 0.697
13 02 180614 | 170714 08 04 1 6.63 158.30 5.44 4.62 0.33 1.10 10.294 9.01 0.303 13.16 2.554
14 02 170714 | 040814 09 04 1 5.69 25.90 1.16 1.36 <LD 0.39 5.641 12.01 0.685 15.98 0.697
15 02 170714 | 040814 09 01 1 5.34 28.70 20.66 7.01 0.75 0.53 18.024 | 24.03 | 0.428 18.33 4.876
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Bpoj [Mepnonn Konnaun o
CaKyIJbama 11 N 2] P
Pennu orrexse | Collection period | o | Koa 22 32 Ka 5o N- N- 5| g2 Octana
6poj MOBPILHHE b;rlo' y30pKa = y(mﬁq) pH = E) K Ca Mg Na NH4 Cl NO3 S-SO, =R 5 & |DOC | szanmaxama
Sequence | Observation On Jlo Peri(!d Sampler §. % total E,Vi (mg/l) | (mg/l) | (mg/l) | (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) |8 E,g (mall) Other
= B = -
number Plot from tol number code 2> | collected £ E zZE observations
number =
sample
16 02 040814 | 270914 10 01 1 5.60 29.70 2.03 3.14 0.63 1.07 18.024 | 24.03 | 0.428 18.33 | 4.876
17 02 040814 | 270914 10 04 1 5.55 299.00 | 16.35 7.19 0.86 1.20 3.587 8.01 2.732 16.45 4.876
18 02 270914 | 081014 11 01 1 5.68 22.40 1.90 2.67 0.44 0.87 0.760 7.01 3.220 11.63 | 0.697
19 02 270914 | 081014 11 04 1 4.53 133.6 5.48 11.02 1.91 2.70 1.060 6.01 3.690 12.06 0.813
20 02 081014 | 071114 12 01 1 531 23.60 | 0.922 2.24 0.34 0.83 0.380 7.01 5.590 14.65 1.161
21 02 081014 | 071114 12 04 1 5.22 95.70 3.85 6.33 1.15 1.65 0.260 8.01 6.550 13.36 1.742
22 02 071114 | 241214 13 01 1 4.44 27.80 1.84 2.62 0.39 0.92 2.390 8.01 4.060 7.760 | 0.929
23 02 071114 | 241214 13 04 1 4.30 255 2.52 1.60 0.14 0.30 0.070 18.02 | 7.640 18.100 | 4.180
01- ,, Throughfall “ koaexmop, 02- ,,Bulk“ korexkmop, 04-,, Steamflow “ korexmop
Taodema 47. XX2012(PLD) Omuty mojialy o OrjieHoj MOBPIIUHU 3a aTMochepcKy aeno3uiyjy - Lipau Bpx
Table 47. XX2012 (PLD) General data on the sample plot for atmospheric deposition - Crni vrh
AKTHBHHU NEPHOJ CaKyTUJbarba —_
= s g date of monitoring period s = £ £ NE g @

. 2 @ [} § g_ @ :é_ ; — < B 8*% g:’ N’\\q—; ag £ S
&5 55| 5¢cy e g = =g 5fe ez, | 58 g5 28 eS¢ -
< = = 9 O s 3 < 2 va ;34,5.0 = o D (=9 0 o =
= 2| SEEE 52 £E iz 2EE Oz Jlo 25| 25 5T 223 Szt §:
58 X5 | g&g*c o= T3 £9 S5< from to TEsa 52 3 S8 =€ 8 5o
g S| &°% g3 : : T E =%¢ | 23 - iE | &2 -

e a & 2 L2 & S0o
01 67 04 01 +44°07'55" +21%58'38" 19 101013 211114 08 1 1.000 0.002 15
02 67 04 02 +44°07'55" +21%58'38" 19 211114 301214 01 1 1.000 0.002 5
03 67 04 04 +44°07'55" +21%58'38" 19 101013 211114 07 1 1.100 0.002 5

01- ,, Throughfall“ xomexrop, 02- ,,Bulk xonexrop, 04-,,Steamflow* xonexrop
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Taodema 48. XX2012(DEM) ITonaum nabopaTopujckux aHaiu3a 3a atMocdepcky nerno3unujy - Lipan Bpx
Table 48. XX2012 (DEM) Data of laboratory analysis for atmospheric deposition — Crni vrh

Bpoj Hepronn Konnuun o
o ~
Pennn OrJIeHE Coflilé}tlircl)?%t?iod tepro Kon % g N 5o N N 5 EE DOC Ocrana
6poj MOBPILHHE bﬂ . y30pKa 2o y3opxa pH £ é K Ca Mg Na ) Cl ; S50, |ES ag/ 3amaxama
. roj g e (mm) g = NH4 NO3 59 o= (mg/l
Sequence | Observation On Jo Period Sampler &g total s 3 (mg/l) | (mg/l) | (mg/l) | (mg/l) (mg/) (mg/l) (mg/l) (mg/l) | € g S ) Othe_r
number Plot from to number | %% | > | collected S g zE observations
number &
sample
01 04 101013 | 230114 01 01 1 4.86 80.7 1.730 | 10.01 | 1.476 | 9.59 | 0.581
02 04 101013 | 230114 01 04 1 3.54 | 1433 1.744 10.01 | 0.996 9.40 0.232
03 04 230114 | 200214 02 01 1 6.50 712 1483 | 10.01 | 2.648 | 9.87 | 0.813
04 04 200214 | 310314 03 01 1 451 | 110.6 <LD 4.31 <LD 0.60 | 1.172 9.01 1.706 | 15.04 | 0.697
05 04 230114 | 310314 04 04 1 5.69 | 119.3 <LD 3.86 <LD 0.34 | 0.593 16.02 | 1.245 | 16.92 | 0.464
06 04 310314 | 260414 05 01 1 5.69 328 | <LD 3.93 0.05 0.67 | 0473 9.01 | 0.453 | 15.04 | 0.813
07 04 310314 | 260414 05 04 1 4.00 48.0 1.12 3.17 0.08 0.77 | 1.228 10.01 | 0.705 | 17.86 | 0.697
08 04 260414 | 170614 06 01 1 6.68 30.1 0.86 294 | <LD 048 | 7.131 9.01 | 0423 | 1504 | 1.161
09 04 260414 | 170614 06 04 1 4.71 | 215.0 9.31 6.21 0.50 0.84 | 10.089 7.01 0.566 | 15.04 | 0.581
10 04 170614 | 140714 07 01 1 6.09 47.9 0.78 4.05 0.03 0.74 | 0.332 6.01 0.332 9.59 1.045
11 04 170614 | 140714 07 04 1 4.46 76.9 3.75 4.48 0.21 0.48 | 0.600 6.01 0.485 9.21 0.581
12 04 140714 | 040914 08 01 1 5.92 62.4 0.87 2.33 0.20 0.37 | 0.530 6.51 4113 | 11.75 | 1.625
13 04 140714 | 040914 08 04 1 5.17 40.1 4.54 1.56 0.12 0.37 | 0.515 9.01 3.940 | 12.22 | 0.929
14 04 040914 | 211114 09 01 1 5.21 48.2 0.89 2.29 0.16 0.23 | 0.180 7.01 3.080 | 10.17 | 0.581
15 04 040914 | 211114 09 04 1 4.25 | 1152 4.36 1.49 0.09 0.21 | 0.730 7.01 | 3.620 | 10.34 | 0.232
16 04 211114 | 301214 10 02 1 5.10 16.6 3.88 2.08 0.27 4.26 | 0.00 9.01 0.00 6.89 | 0.697

01- ,, Throughfall* xonexrop, 02- ,,Bulk* konekrop, 04-,,Steamflow** xosexTop
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Taoema 49. XX2012(PLD) Ormiuty mogaiy o OrjieHoj MOBPIIUHU 3a aTMochepcKy neno3uiijy — Mokpa ['opa

Table 49 XX2012 (PLD) General data on the sample plot for atmospheric deposition — Mokra Gora
AKTHBHU IIE€PUOJL CaKyIlJbatba -
= g 8 date of monitoring period 5 = g £ NE g @
2 © o B S o = § —_ < O S s = o= 23 £ S
‘> € o T o SN = s = H g D =9 [ = E3 S8 =
= = = = Q = Qe [72]
=8 | EF| cgst| 2 | i | 2B | fiz | o foo | 22s%| 23| gy | Eif | Ezf | i
=2 S| E52™ | 35 £ 23 | 2E% | fom o |ZSBT| &5 | g | 252 | zg”? °5
01 67 05 01 +43%45'27" | +19°29'00" 12 141113 191214 11 1 1.000 0.002 15
02 67 05 02 +43%45'27" | +19°29'00" 12 00 1 1.000 0.002 5
03 67 05 04 +43%45'27" | +19°29'00" 12 141113 191214 11 1 1.100 0.002 5

01- ,, Throughfall“ konexrop, 02- ,,Bulk xosnekrop, 04-,,Steamflow* konexrop
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Taoena 50. XX2012(DEM) Ioxarium 1abopaTopujcKux aHain3a 3a atMocdepcky nemno3unujy — Mokpa 'opa
Table 50. XX2012 (DEM) Data of laboratory analyses for atmospheric deposition — Mokra Gora

Hepuomt Konmnuuna 5 =
1 CaKyIbama 5} _= —_—
Penuu orﬁgzjﬁ e Colleci/ion period Hepu_o/:l Kon % S y30pKa E e N- N- 5 § 2 % Ocrana
6poj broj y30pKa 22 (mm) pH | E 5 K Ca Mg Na NH4 Cl NO3 S-S0, | E Z 5 £ | DOC | 3anaxama
Sequence gngm?e Period | Sampler Z g total g4 (mg/l) | (mg/l) | (mg/l) | (mgll) ) (mgfl) Y (mgll) |3 = < | (mgll) Other
number | 5 servation Oxn Ho number | code 3< | collected == (mg/l) (mgfl) E= Z£ observations
ot number | from to > S =g =
sample Z =

01 05 141113 | 230114 01 01 1 4.59 48.2 0.762 10.01 0.340 7.99 1.161
02 05 141113 | 230114 01 04 1 473 | 124.6 7.660 24.03 0.416 11.75 1.509
03 05 230114 | 270214 02 01 1 6.40 | 417 1.356 8.01 0.594 6.58 1.161
04 05 230114 | 270214 02 04 1 6.15 88.1 7.314 8.01 0.500 8.93 1.393
05 05 270214 | 270314 03 01 1 5.50 <LD 3.82 <LD 0.46

06 05 270214 | 270314 03 04 1 490 | 319 143 7.86 1.36 1.06 0.346 9.01 0.934 15.70 2.206
07 05 270314 | 290414 04 01 1 5.90 38.3 <LD 2.54 <LD 0.48 2.436 7.01 0.438 10.34 1.161
08 05 270314 | 290414 04 04 1 5.22 | 58.2 0.11 3.71 0.31 0.72 5.895 7.51 0.130 16.27 0.581
09 05 290414 | 230613 05 01 1 6.10 31.6 0.40 3.02 <LD 0.42 7.088 9.01 0.204 12.22 1.161
10 05 290414 | 230614 05 04 1 546 | 221 1.78 4.42 0.45 0.60 | 10.696 9.01 0.330 11.75 0.813
11 05 230614 | 250714 06 01 1 5.96 32.4 0.34 24 <LD 0.33 4.229 19.02 0.490 9.40 0.929
12 05 230613 | 250714 06 04 1 5.43 71.8 2.19 3.62 0.13 0.82 7.173 8.01 0.349 8.46 0.697
13 05 250714 | 210814 07 01 1 5.36 | 101.6 0.32 274 | <LD 0.34 1.073 8.01 4.211 12.69 1.161
14 05 250714 | 210814 07 04 1 5.40 50.1 1.17 2.68 <LD 0,44 1.645 6.51 3.893 9.21 1.742
15 05 210814 | 050914 08 01 1 6.02 | 427 0.34 3.60 0.39 0.69 0.653 7.01 4.088 10.34 1.161
16 05 210814 | 050914 08 04 1 592 | 89.7 1.35 2.83 0.50 0.83 1.398 7.01 3.250 14.10 1.625
17 05 050914 | 231014 09 01 1 6.08 | 26.5 0.68 2.92 0.53 0.41 2.010 | 551 2.900 10.77 0.929
18 05 050914 | 231014 09 04 1 535 | 36.5 1.70 3.47 0.68 0.59 1.020 6.51 3.690 11.63 1.161
19 05 231014 | 181114 10 01 1 6.14 32.2 0.40 3.55 0.37 0.39 1.240 8.01 6.090 12.24 0.929
20 05 231014 | 181114 10 04 1 591 | 624 131 2.79 0.46 0.43 0.000 8.01 4.360 11.20 1.045
21 05 181114 | 191214 11 01 1 6.22 22.9 16.60 7.05 0.84 0.51 3.120 8.01 3.180 13.10 1.277
22 05 181114 | 191214 11 04 1 548 | 28.0 1.95 3.08 0.59 0.58 1.200 6.51 4.430 6.03 0.929

01- ,, Throughfall“ konexrop, 02- ,,Bulk xosnexrop, 04-,,Steamflow* konexTop
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15. Y30PKOBAILE U AHAJIM3E 3EMJ/BUIITHOI
PACTBOPA

[Mopen mom3eMHHX BOAEHHX TOKOBA, IIYMCKO
3eMJBHIITE Ka0 M3BOP M OCHOBA IJ€ TIPOIEC KpyXKemba
MaTepHje U eHepruje y IpUpoIu MOYNELE 1 3aBpILIaBa ce,
0asamHM je JICTIOHEHT Tajora 3araljea CBHUX
aHTpornoreHnx n3Bopa. OBe MaTepuje HaKyIUbajy ce U Y
caMHMM OpraHM3MuMa OmWibaka - JAejJOBHUMa cTabana, y
rpaHYMIaMa U acUMWJIALIMOHUM OpraHuMa apseha, Ha
NOBPIIMHM W YHYTap JKMBUX OWJPHMX TKUBa. Y
3eMJBHITHUM XOPH30HTHMa Ha Kpajy ce [eNoHyjy
MOJYTaHTH PACTBOPEHH Y MaJaBHHAMa, OA KOJHX CY
KHIIIA ¥ CHET KOJIMYMHCKY Haj3HAYajHUjH.

Ananmzama xemu3Ma oxapeheHe  KOJNMYMHE
atMoc(epckor Tajora  KOjH CIHpa aCUMUIALMOHE
opraHe, rpane W nebma apeeha W NpakTHYHO ce
Hhporehyje kpo3 Kkpommmse W OWBa CakylbeH ¥
CHelfjaiHe  KOJEKTOpe, YTBphyje ce TPUCYTHOCT
onpeheHe mreTHe Marepuje, HhEHa KOHIICHTpaluja o
jemuHUIM ToOBpImMHE. Moryhe je mpaTHUTH peakiujy
OMJbKe Kao JKMBOT OpraHW3Ma Ha yTHIAj OBOT (hakTopa
KpO3 BpeMe WM Tpeno3HaTH Be3y u3Mehy momnoxHOCTH

TOT npeeha OonecTuMa U HITETOYNMHAMA u
aeposarahema. Llusp Om Owmo wm pmohm 40 MHOTO
PA3IIUINUTUX 3aKJby4daKa (6] TPECHYTHOM CTalby

BUTATHOCTH IIyME WU JIOKa3aTH HEMOOWTHE YYHHKE
IITETHOCTH Ha TOjeHEe BpCcTe. JeaH o IibeBa Omia
Ou MoryhHOCT /1a ce youH pa3jinKa y OTIIOPHOCTH Ha OBE
cyncranne wMeh)y BpcTraMa W Tako 'y KyiTypama
(aBopu3yjy PE3UCTEHTHHjE JIPBEHACTE BPCTE Kao BUJ
JYTOPOYHOT IUTaHHPAba.

WHTeH3uBHE  cTyaMje ce  KOHTUHYHpaHO
CIPOBOJIE TIOCTABJbAHEM T'PABUTALMOHUX JIN3UMETAPA Y
YEOHW BEPTUKAIHH 3UJ IOCTOjehnX TMeZOJIONKHX
npodwia Ha CTaIHMM jJayOMHaAMa WCIOJ XOPH30HATa
OpraHcKe MPOCTUPKE KOjU Bapupa 3a CBa TPH Hpoduiia
(cnuka 36.). Y30piy eno3ulyje 3eMIBUIIHOT PacTBOpa
CaKyIUbaHH Cy  3ajeJIHO ca OCTAJUM I1apameTpuma
MOHHMTOPHHIA KOjJU C€ Ha OrJIeHO] cTaHuIU KomaoHuk
KOHTHHYUPAHO TIpaTe W OJi CBa TPH NPaBJbCH je jelaH
36upHH y3opak (Google 4).

VY rabemun 51. XX2012 (PSS) u Tabemu 52.
XX2012 (SSM) natu cy OCHOBHH TOMAIM O MEPEHY
3eMJBHUILIHOT PAaCTBOPA U XEMH]jCKE aHAIIN3€ CaKyIJbEHUX
y30paKa 3¢MJBHIIHOT PacTBOPa Ha OIJIEJHOj MapLeny Ha
Konaonuky.

VYV Tabemn 53. XX2012 (PSS) u tabenu 54.
XX2012 (SSM) matu cy OCHOBHH MOJAIM O MEPEHY
3eMJBUIITHOT PACTBOPA U XEMH]jCKE aHAIIN3Ee CaKyIJbeHUX
y30paKa 3eMJBHIIIHOT PacTBOpa Ha OTJIETHOj MapIieli Ha
pHOM BpXYy.

V rtabemn 55. XX2012 (PSS) u Tabemn 56.
XX2012 (SSM) matu Ccy OCHOBHH IOJAIl O MEPEEY

15.  SOIL
ANALYSES

SOLUTION SAMPLING AND

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 a specific quantity of
atmospheric deposition that is leached out from the tree
assimilation organs, branches and trunks and filtered
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 is 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 is 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
(Figure 36). 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).

Table 51. XX2012 (PSS) and Table 52.
XX2012 (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 53. XX2012 (PSS) and Table 54. XX2012
(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 55. XX2012 (PSS) and Table 56. XX2012
(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.

Collection of soil solution is in progress. The
printed publication will present the results of laboratory
analysis of the soil solution collected by the end of 2014
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3eMJBHIIIHOT PAacTBOPA M XEMHUjCKe aHAIM3€ CaKyIJbEHHX
y30paka 3eMJBHIITHOT PacTBOpa Ha OTJIEJHO] MapLeiH y
Mokpoj 'opu.

Cakyripame 3eMJBUIITHOT PacTBOpa je Y TOKY. Y
mITaMNaHo] MyOnuKanuju Owhe NpHKa3aHU PE3yNTaTH
nabopaTopujcKe aHaNM3e CaKyIJbCHOT 3EMJHHIITHOT
pactBopa a0 kpaja 2014. roauHe 3a CBE TpU OIJICIHE
maprene Huso-a 2.

on all three Level 1l sample plots.

Cauxa 41. Tlpunpema 3eMJbUIIHOT Tpodua 3a
WHCTAJIALHY]y TPAaBUTALIMOHOT JIM3UMETPa
Ornenuo nosse BUT HNUBO 2 Komaouuk

Figure 41. Preparation of the soil profile for the
installation of the gravity lysimeter on the Level Il
sample plot Kopaonik

Cauxka 43. MHcTanupas Tu3uMeTap ca KOJIEKTOPOM 3a

3eMJbHIIHM pacTBOp Orntenno nosbe BUT HUBO 2
- LpHu Bpx

Figure 43. Installed lysimeter with the soil solution

collector Level Il sample plot Crni Vrh

Cauka 42. VHcranupaH JU3UMETap ca KOJICKTOPOM 3a
3eMJBHUILIHYU pacTBOp Ha ayomHu~ 251uM (Opwr.)
Ornequo nosse BUT HUBO 2 Komaonuk

Figure 42. Installed lysimeter with the soil solution collect

at the depth of 25 cm (Orig.)
Level 11 sample plot Kopaonik

(| ST < Vel

Cauka 44. Vucranupan 1M3umerap ca
KOJIEKTOPOM 32 3€MJBUIIIHU PacTBOP
Ornenno nosbe BUT HMBO 2 - Moxkpa ['opa

Figure 44. Installed lysimeter with the soil
solution collector Level Il sample
plot Mokra Gora
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Taodesna 51. XX2012(PSS) OcHoBHY MOIAIM O MEPEHY 3aMJBHIITHOT pacTBopa — KomaoHuk
Table 51. XX2012 ( PSS ) General data for soil solution collection - Kopaonik

Bpoj .
. K T (§ b O
Penuu 6poj ﬂp)l?ilBe oryieiHe I'eorpadcka T'eorpadcka Hanmopcka Konexrop Koneﬁgopa 3€MmHmHH cai[;lniz;a Hatym JHatym npagng, a 3an(e:11;:§;a
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 301013 241214 09
03-I'paBUTALIMOHY TU3UMETAP
Tadesna 52. XX2012 (SSM) ITonauu 0 3emspHIIHOM pacTBOpY — Komaonuk
Table 52. XX2012 (SSM ) Soil solution measurements - Kopaonik
Bpoj Ilepuonn cakyrbama
Pgn(x;m orinegHe Collection date Hg;g?ﬂ H Konaykruurer Ocrana
Se 8631 ce TloBpiuHe Peri OJ d Konekrop P (uS/cm) K Ca Mg N-NO; | S-SO,” | ankanurer Na 3araxxama
q Sample plot Collector Conductivity (mg/l) | (mg/l) | (mg/l) | (mg/l) | (mg/l) (neqfl) (mg/l) N-NH, Cl Other
number On Tlo number N
number (uS/cm) alkalinity (mg/1) (mg/l) fcomments
From To
01 02 301013 | 220114 01 03 4.67 56.4 0.818 9.40 0.697 1.751 13.01
02 02 220114 | 250414 02 03 5.62 45.0 <LD 8.61 0.44 0.056 19.74 0.581 1.03 1.038 9.51
03 02 250414 | 180614 03 03 5.49 30.5 0.56 2.06 <LD | 0.256 | 15.98 0.929 0.46 8.959 8.01
04 02 180614 | 170714 04 03 6.20 24.8 0.72 2.87 0.07 0.497 9.87 0.697 0.67 6.947 7.01
05 02 170714 | 050814 05 03 5.46 34.4 0.61 1.65 <LD | 0.680 | 13.35 0.697 0.39 6.015 10.51
06 02 050814 | 270914 06 03 5.76 46.6 2.63 1.64 0.17 3.496 | 13.63 0.929 0.50 1.144 7.01
07 02 270914 | 081014 07 03 6.01 116.40 4.06 2.14 0.32 3.790 14.22 0.929 8.33 1.900 9.01
08 02 081014 | 071114 08 03 6.10 21.40 0.75 2.13 0.30 4.060 11.89 0.929 1.09 2.480 7.01
09 02 071114 | 241214 09 03 5.13 62.7 5.33 10.84 1.87 2.460 5.60 1.045 1.33 0.000 1.50

03-I'paBUTALIOHH TU3UMETAD
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Taodena 53. XX2012(PSS) OcHoBHH MOIAIK O MEPEHY 3aMJBHIITHOT pacTBopa — LlpHuU BpX
Table 53. XX2012 ( PSS ) General data for soil solution collection — Crni vrh

Bpoj .
. Kon Tun Jybuna Bpoj Ocrana
Penuu 6poj npicaBe oryiefiHe I'eorpadcka T'eorpadcka Hanmopcka Konexrop KOTeKTOpa 3€MmHmHH CaKRyIBARa Hatym JHatym npahema sanaKara
Sequence Country MOBPLIMHE IHupuna Hdyxuna BHUCHHA Collector Type of cI10j Depth of 1oYyeTKa 3aBpILIETKA 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 03 H -0.30 300913 211114 08
03-I'paBuTaroHy IU3UMETAP
Tademna 54. XX2012 (SSM) ITonauu 0 3emMspruIHOM pacTBopy — LlpHHU BpX
Table 54. XX2012 (SSM ) Soil solution measurements — Crni vrh
opoj
P 11 1T
gggjﬂ orene epcl:/xé)lzllg:: t&:iz(i)l:]y:;;;::fba eBprngm oH KoHayKTHBUTET ) NN ol Ocrana
Sequence ToBprunae Period Komekrop (pS/cr_n)_ K Ca Mg N-NO; | S-SO,” | ankamurer Na -NH,4 3anaxama
Sample plot On Collector Conductivity (mg/l) | (mg/l) | (mg/l) | (mg/l) | (mg/l) (neg/l) (mg/1) (ma/l) (mg/1) Other
number Tlo number o
number From To (uS/cm) alkalinity comments
01 04 300913 | 230114 01 03 4.55 208.0 2.362 7.52 1.116 3.29 16.07
02 04 230114 | 200214 02 03 5.35 403.0 3.962 13.06 1.161 3.601 12.00
03 04 200214 | 310314 03 03 451 84.8 <LD 431 <LD 2.544 16.45 0.581 0.60 0.240 14.02
04 04 310314 | 260414 04 03 6.83 81.7 0.55 20.85 1.24 1.555 15.04 1.277 4.37 0.120 9.01
05 04 260414 | 170614 05 03 6.96 76.5 1.36 13.15 0.85 0.517 12.97 0.929 2.04 10.632 8.01
06 04 170614 | 140714 06 03 6.59 88.5 1.97 10.37 0.43 0.520 13.44 0.813 1.07 0.353 6.51
07 04 140714 | 040914 07 03 6.79 179.0 3.39 15.64 0.94 8.034 14.10 1974 1.09 1.115 8.01
08 04 040914 | 211114 08 03 7.12 80.8 3.25 15.40 0.89 4.110 12.49 0929 0.94 1.910 6.01
03-I'paBUTAIIIOHH JTU3UMETAD
Ta6ena 55. XX2012(PSS) OcHoBHHM TIOAANN 0 MEPERY 3aMJBUINHOT pacTBopa — Mokpa I'opa
Table 55. XX2012 ( PSS ) General data for soil solution collection — Mokra Gora
bpoj .
. Kon Tun Hybuna Bpoj Ocrana
Pgn}m 0poj JipiaBe oryieiHe T'eorpadcka T'eorpadcka Hanmopcka Kosextop KosteKTOpa 3eMJ1,m_an cakynmarsa Jarym JHatym npahersa sanaKarha
equence Country ToBpuInHe ].HI/I}?PIHEI [Ly){c_nHa BHCHHA Collector Type of cioj Depth of ToyeTKa 3aBpIIETKA Number of Other
number code Observation Latuitude Longitude Altitude collector Soil profile collection Start day End date observations comments
plot number
01 67 05 +43%4527" | +19°29'00" 12 1 03 H -0.30 141113 191214 11

03-T'paBUTAIOHY JTU3UMETAD
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Ta6ena 56. XX2012 (SSM) IMoganu 0 3eMibUIITHOM pacTBOPY — Mokpa ['opa
Table 56. XX2012 (SSM ) Soil solution measurements — Mokra Gora

Pennun opoj [Nepuonu cakynsbama| [lepuon
6poj orJieJIHE Collection date Broj pH Konpykrusurer . | Ocraina
Sequence ToBpumne Period Konekrop (uS/em) K Ca Mg N-NO; | S-SO,~ | ankanurer Na N-NH,4 C 3amaxarba
Sample plot On Collector Conductivity | (mg/l) | (mg/l) | (mg/l) | (mg/l) | (mg/l) (neg/) (mgl/l) (mg/l) (mgll) Other
number o number o
number From To (uS/cm) alkalinity comments
01 05 141113 | 230114 01 03 5.37 277.0 4182 | 13.82 3.483 3.106 60.07
02 05 230114 | 270214 02 03 7.00 273.0 4.522 8.93 3.483 4.420 8.01
03 05 270214 | 270314 03 03 6.94 166.1 9.94 3470 | 10.03 | 0.719 | 13.16 2.554 1.75 1.363 58.06
04 05 270314 | 290414 04 03 7.40 487.0 0.40 25.89 | 12.82 | 2.039 | 13.63 7.779 2.64 6.291 128.14
05 05 290414 | 230614 05 03 7.90 255.0 0.57 18.88 | 18.82 | 0.285 | 17.86 6.037 6.00 10.223 9.01
06 05 230614 | 250714 06 03 7.66 144.2 0.67 17.77 16.17 0.431 15.51 2.544 0.84 5.034 34.04
07 05 250714 | 210814 07 03 7.09 191.8 1.08 14.94 9.47 3.447 15.98 4.876 2.39 3.579 13.01
08 05 210814 | 050914 08 03 7.40 197.5 0.94 2359 | 10.21 | 2.017 | 17.39 4.876 3.26 0.995 7.01
09 05 050914 | 231014 09 03 7.19 147.9 1.03 14.33 6.84 5.270 | 13.36 4.064 1.25 3.19 7.01
10 05 231014 | 181114 10 03 93.0 4.880 14.22 2.322 0.28 7.01
11 05 181114 | 191214 11 03 7.42 159.5 0.94 23.21 10.02 5.35 5.60 4.180 1.57 11.43 9.01
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16. TIPOLEHA OIITEREA ACHMUNJIA-
IAOHUX OPTAHA OJ O30HA HA BUT
HUBOA Il Y CPBHJU TOKOM 2014.
TOJNHE

I'maBamn 3araljuyBau Ba3myxa KOjHU HajBHUIIEC
omrehyje Bereranujy (mopen cymmopamokcuma (SO,),
nepokcu — aretun — HuTpara (PAN) 1 a30THHX OoKchaa
(NOy)) je o301 (Os).

Oson (O3) ce 3ajemmo ca SO, cmarpa
HAjONIaCHUjUM TIOMYTAHTOM M IIPOY3POKYj€ CMarmbeHY
(DOTOCHHTETCKY aKTMBHOCT OuWJbaKa, CIIOJbHE 3HAKe
omrtehema nucHe Mace u nopemehaje pacra. ['pannunu
HHMBO IyTOTPajHOT M3Iarama o3oHy je 50 pug/m?® (0,025
ppm).

Hcrospemeno nenoame NO, u Oz 1 Ipu MHOTO

MamUM KOHIICHTpaljamMa wu3a3uBa omTehema JIHCHE
Mace U CMambermha pacTa.
On jyma mo centemOpa, MHOTE€ OWJBHE BpPCTE KOje CY
OCeTJbMBE HA TMOBUILICHE KOHIICHTPAIMje O30Ha,
MOKa3yjy BHJJbMBE TOBpEAC Ha TOPHHM IOBpIIMHAMA
aucHe Mace. llopen BHIUBMBUX cuMmnTOMa, Jumthe
Ombaka omTeheHNX 030HOM je CHUTHHje, a OMJbKE MOTY
NPOU3BECTH Mamby KOJMYUHY 3/ApaBor cemeHa. Ocum
TOra, MOBpene OJ] 030Ha Mory moBehatum ocerspbHBOCT
Ouspaka Ha Jpyre y3pouHHKe omTehema, Kao IMTO Cy
IITETHU WHCEKTHU W IJbUBE. Y HAIlIeM KJIMMAaTy, Haj0oJbe
BpeMe 3a IMOCMaTpamke MOBpelia 0J1 030HA j€ 01 CPEelIUHE
jyma no cpeamHe cenrteMOpa. Ha Behmm Haamopckum
BUCHMHaMa, MelyTum, moBpema oa 030HA MOXKE OWTH
MackupaHa o0OojeHomhy numha TOYETKOM jECeHH.
JloOpa MecTa 3a Tpakeme MOBpeia O 030HA Cy OMJbHE
BPCTE KOj€ Ce Haya3e JaJIeKo O INIaBHHUX ac(alTHpaHHuX
nmyTeBa W JIAJIEKOBOJA, a Mpe cBera OWJbKE KOje Cy
OvonmHmukaropu (01 IpPBEHACTHX BpCTa, TO CY
MIPBEHCTBEHO TPEIIha, jaCeH U Oelia TOIoa).

16.1 OI'JIEJHA MMOBPIIINHA - BUT HUBOA I
HA KOITAOHUKY

Onena omrehema 1 y30piH 3a 1a00paTOpHjcKy
aHanmm3y ca OmomHaukanujcke tauke Husoa Il koja ce
Hanasu Ha KomaoHuKy, y cacTOjUHU cMpYe, Y3UMaHHU CY
y Tpu HaBpata (23. ampuna, 17. jyna u 0l. aBrycra
2014.). Y3opuu cy cakymbaHu ca 1o 3 rpaHe, ca 5
crabana cMmpye (crabna o3HaueHa OpojeBuma 9, 20, 54,
76 n 108).

16. ASSESSMENT OF OZONE-INDUCED
INJURY ON PLANT ASSIMILATION
ORGANS ON THE LEVEL Il SAMPLE
PLOTS IN SERBIA IN 2014

In addition to sulfur dioxide (SO,), peroxy -
acetyl - nitrates (PAN) and nitrogen oxides (NO,), ozone
(O3) is the air pollutant that causes the greatest damage
to plants.

Together with SO, ozone (O3) is considered the
most dangerous pollutant that causes decreased
photosynthetic activity of plants, external signs of
foliage injuries and growth disorders. The marginal level
of long-term exposure to ozone is 50 ug/m® (0,025 ppm).

The combined reactions of NO, and O; can
cause damage to leaf mass and reduce plant growth even
when their concentrations are very low.

From July to September, a lot o plant species

that are sensitive to increased ozone concentrations
showed visible injuries on the upper leaf surfaces. Apart
from visible symptoms, the leaves of ozone-injured
plants are smaller, and the plants can produce a smaller
quantity of healthy seeds. Ozone injuries can further
increase the susceptibility of plants to other damaging
causes, such as harmful insects and fungi. In our climate
conditions, the best time to observe ozone-induced
injuries is from mid-July to mid-September. At higher
altitudes, however, ozone-induced injuries 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 the plants that are biological
indicators (among woody species, these are primarily
cherry, ash and white poplar).

16.1 LEVEL Il SAMPLE PLOT ON KOPAONIK

Injury assessments and sampling for laboratory
analysis on the Level 1l sample plot located in a spruce
stand on Kopaonik were carried out on three occasions
(April 23, June 17™ and August 1%, 2014). Samples
included needles taken from 3 branches on five spruce
trees (trees 9, 20, 54, 76 and 108).
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Cauke 45, 46 u 47. BUT HMBO 2 KonaoHuk
Figures 45, 46 and 47. LEVEL Il SP Kopaonik

YernHe Cy cedyeHe Ha MyXHHY 1O 3 MM H
craBjbene y Eppendorf kusere ca HaBojuma 3ampemMuHe
1.5 ml, y xojuMa ce Hama3Mo TPUIPEMIBEH PACTBOP
(2.5% rmyrapangexuna y Sorens mydepy pH 7.0) u Ha
BHUMa je BplIeHa omeHa omTehema mTo ckamm, a
pe3ynTaTH NCTTUTHBAKA MTPUKa3aHu ¢y y Tadenn 57.

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.
The injures were then scored according to the given
scale and the study results are presented in the table 57.

Taena 57. Ouena omrehemwa 01 030Ha Ha acHMUIAIIMOHUM opranuma Picea abies L
Table 57. Scoring of the ozone-induced injury on the assimilation organs of Picea abies L

Bp. crabmna

Tree number 9 20

54 76 108

CekBeHIla

Sequence 1 2 3 4 5 6

7 8 9 |10 | 11 | 12 | 13 | 14 | 15

0 + + + + + +

+ + + + + + + + +

1
2
3

KomenTap

Pesynraru npukazanu y tabeam 57, mokasyjy
Ja Ha Tauykd NOpPaKTHYHO Hema  omtehema
NPOY3POKOBAHUX JICjCTBOM ITOBHIIIEHHX KOHIICHTpaluja
030Ha.

ITo naBonmuma Hesenuh-a et al. 2011, BumbuBa
omrehema 01 030HA KOJ YeTWHApa H3pakeHa Cy Ha
BPLIHUM, CYHILy HajU3JI0KCHHU]HM, JICJIOBUMA KpYHE, Y
TOPH-EM JIeNTy TPaHYHIa ¥ HA BPXOBUMA CAMHUX YCTHHA.

Ommre 37paBCTBEHO CTAakE HA MCTPAKHBAHOM
JOKAJIUTETY HE IOKa3yje BHJbHBE 3HAKE XJIOPO3E Ha
YeTHHAMa U yHyTap CacTOjHHE U Ha pyOOBHMa

Comment

The results presented in Table 57 show that
there are no injuries caused by the increased
concentratons of ozone on the sample plot.

According to Neveni¢ et al, visible ozone-
induced injures in conifers are pronounced in the upper,
sun-exposed parts of the crown, on the upper parts of
twigs and on the tips of needles.

General health state on the investgated locality
doesn’t show any signs of chlorosis on the needles both
within the stand and on the edge.
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16.2 OI'JIEJHA NIOBPUIMHA - BUT HUBOA Il
IOPHU BPX

16.2 LEVEL Il SAMPLE PLOT ON CRNI VRH

=

Cauxke 48 u 49. BUT Lpuu Bpx

Figure 48 and 49. SP Crni Vrh

Ilpernen OuowHmukanujcke Ttayke Huo-a Il
koja ce Hanasu Ha LlpHoMm Bpxy xox bopa, y cacrojurn
oykse — Fagus moesiaca (K. Maly) je usspiien y nBsa
HaBpata: 18. jyna 2014. u 24. centembpa 2014. roaune,
OPWIMKOM 4era Cy y3UMaHH W y30pOd  3a
nabopaTopHjCKy aHATH3Y.

Y Tabenmn 58 mnpukazaHa cy omrehema Ha
crabiauma o3HaueHuM OpojeBuma 42, 43, 46, 51 u 57, Ha
KOjUMa je BpIIEHO CaKyIUbamke Yy3opaka numha u
HCIMTHBame omTehema 07 030Ha, Kako O ce
UCTIHTUBamEeM O0yxBaTWiia M cTabia 3acemeHa jauyuM
CKJIOTIOM U cTaliia Ha OTBOPEHHjEM, IPOTAJLEHOM JICITy
CacTojuHe.

Cuauxe 50 u 51. BUT Lpuu Bpx

The inspection of the Level Il sample plot
located in a stand of beech Fagus moesiaca (K. Maly)
on Crni Vrh near Bor was carried out on June 18" and
September 24™, 2014. The inspection included sampling
of leaves for laboratory analysis.

Table 58 shows the injuries on trees 42, 43, 46,
51 and 57, which were used for leaf sampling and
ozone-induced injyry assessment. The assessments
included the trees that grew both in the closed canopy
and in the open canopy.

Figure 50 and 51. SP Crni Vrh
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Taoesa 58. 36upHa oreHa omrehema 01 030Ha Ha aCHMUJIAIMOHKM opranuma Fagus moesiaca (K. Maly)
Table 58. Scoring of the ozone-induced injury on the assimilation organs of Fagus moesiaca (K. Maly)

Bp. crabna 42 43 46 51 57
CekBenma | 1 2 3 4 5 6 8 9 10 |11 |12 |13 |14 |15
0 + + + + + + + + + + + + + + +
1
2
3
KomenTap Comment

Hana 18. jyna u 24. centemOpa 2014. roaune,
W3BpIIICH je mperie] OnouHaukanujcke tauke Hupoa Il
Koja ce Hana3u Ha Llpaom Bpxy, kox bopa, y cactojunu
OykBe. Y3opuu 3a 1a00paToOpHjCKy aHAINU3Y y3€TH Cy ca
3 rpa"e mo 5 crabana Ha KOjuUMa je BpIICHA OIICHA
omrrehema (crabma o3HayeHa opojeBuma 42, 43, 46, 51 u
57). Jlumihe je cedeHo Ha qy>KUHY 10 3 MM U CTaBJbEHE
y Eppendorf kuBete ca naBojuma 3anpemune 1.5 ml, y
KOjuMa Cc€ Haja3uo npurpemsbeH pactBop  (2.5%
riayrapanaexuaa y Sorens mydepy pH 7.0) u Ha muma je
BplIeHa oleHa omnrtehema MO ckamu, a pe3yiraTd
UCTIHTUBAaKka TpHKa3aHu cy y Tabenu 58. Pesynratu
npukasanyd y tabenu 58 mokasyjy Ia mperiieroM HHCY
KOHCTaTOBaHa MpUMeTHa omTehema o1 030Ha.

16.3 OI'JIEAHA NNOBPUIMHA - BUT HUBOA 11 2
MOKPA I'OPA

Cauxka 52. BUT Moxkpa ['opa
Figure 52. SP Mokra Gora

On June 18" and September 24™, 2014, the Level
Il sample plot located in a beech stand on Crni Vrh near
Bor was visited and inspected. The inspection included
sampling of leaves for laboratory analysis. The samples
included leaves taken from 3 branches on five trees
(trees 42, 43, 46, 51 and 57). The leaves 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. The injuries were then scored
according to the given scale and the study results are
presented in Table 58. The results presented in Table 58
show that the inspection didn’t reveal any significant
ozone-induced damage.

16.3 LEVEL I
GORA

SAMPLE PLOT ON MOKRA

Cauxka 53. BUT Mokpa ['opa
Figure 53. SP Mokra Gora
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Y Tabemn 59 mnpukazana cy omrehema Ha
crabnuMma o3nayeHnM Opojeuma 153, 157, 283, 300 u
322, Ha KojuMa je BpIIEHO MCIUTHBame omTehema ox
030Ha.

Table 59 shows the injuries on trees 153, 157,
283, 300 and 322, which were used for the assessment
of the injuries caused by ozone .

Taodesna 59. Ouena omrrehema 0/ 030Ha Ha aCUMUJIALIMOHKM opranuma Pinus sylvestris L
Table 59. Scoring of the ozone-induced injury on the assimilation organs of Pinus sylvestris L

bp. cTabna
Tree number 153 157 283 300 322
Cexmenma | 9| 5 | 3| 4 |5 |6 |7 |8 |9 |10]10]12|13]|14]15
Sequence
0 + + + + + + + + + + + + + + +
1
2
3
Komenrap Comment
HMana 30. jyma 2014. wusBpiieH mperien On July 30" the Level Il sample plot located in

OononHaMKanMjcke Tauke HuBo-a 2 koja ce Hana3u Ha
Moxkpoj T'opu, y cacrojurm OGemor Oopa. Y3zopuu 3a
71a00paTOPUjCKy aHaIU3y y3eTH Cy ca 3 TpaHe mo 5
ctabasia Ha KojuMa je BpIIeHa olleHa omTehema (cTabna
o3HaueHa Opojesuma 153, 157, 283, 300 u 322). Yertnne
Cy CeueHe Ha AyXKHHY 10 3 MM u craBibene y Eppendorf
KMBEeTE ca HaBojuMma 3ampemune 1.5 ml, y kojuma ce
HaJla3u0 NpUIpeMibeH pactBop (2.5% riyrapannexuaa
y Sorens mydepy pH 7.0) 1 Ha BHUMa je BpIIeHa OleHa
omtehea MO CKajdW, a pE3yJNTaTd HCIHTHUBAKA
npukasaHu cy y tabenu 59 Pesynratu mpukazaHu y
tabenu 59 mokasyjy jaa mperiiezioM HUCY KOHCTaTOBaHA
omrrehema o1 030Ha.

a Scots pine stand on Mokra Gora was visited and
inspected. The inspection included sampling of needles
for laboratory analysis. Samples included needles taken
from 3 branches on five Scots pine trees (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. The injuries were then scored according
to the given scale and the study results are presented in
Table 59. The results presented in Table 59 show that
the inspection didn’t reveal any significant ozone-
induced damage.
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Ta6ena 60. XX 2004.(LTF) IIporena omrehema yeTrHa 0,1 030Ha — KomaoHuk
Table 60. XX 2004.(LTF) Scoring of ozone-induced injuries - Kopaonik

HaquH OBOFOHHLHH)G HpOIJ_IJ'IOFO,I[I/IIJ_IH)e OIIT.
Pennn 6poj i | Bpoj crabmna Kon spere H;i?:nl:il;(i:g ¢ Y3opax 6poj Haym Hatym OmTi.:?J:IHa ” ueTnHa’o Bcich h(fl Hams oﬁgeciznen'e
Sequence le)zﬁt)?)l;gg:ge F’Tlici)ltngig%?r TEBEJ number Tree species name of Sample Yy30pKoBama ananse Date of the CLJJI’I’Znt year injury of the last year y30pi’<a o Opthelrl :

number code tree species number | Date sampling | analysis needles % needles % Validated |TYPE of validation observations

1 67 2 9 118 Picea abies 1 010814 301014 0 0 NR M

2 67 2 9 118 Picea abies 2 010814 301014 0 0 NR M

3 67 2 9 118 Picea abies 3 010814 301014 0 0 NR M

4 67 2 20 118 Picea abies 4 010814 301014 0 0 NR M

5 67 2 20 118 Picea abies 5 010814 301014 0 0 NR M

6 67 2 20 118 Picea abies 6 010814 301014 0 0 NR M

7 67 2 54 118 Picea abies 7 010814 301014 0 0 NR M

8 67 2 54 118 Picea abies 8 010814 301014 0 0 NR M

9 67 2 54 118 Picea abies 9 010814 301014 0 0 NR M

10 67 2 76 118 Picea abies 10 010814 301014 0 0 NR M

11 67 2 76 118 Picea abies 11 010814 301014 0 0 NR M

12 67 2 76 118 Picea abies 12 010814 301014 0 0 NR M

13 67 2 108 118 Picea abies 13 010814 301014 0 0 NR M

14 67 2 108 118 Picea abies 14 010814 301014 0 0 NR M

15 67 2 108 118 Picea abies 15 010814 301014 0 0 NR M
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Ta6emna 61. XX 2004.(LTF) [Ipouena omrehewa numrha o o3oHa — Lpau Bpx
Table 61. XX 2004.(LTF) Scoring of ozone-induced injuries — Crni Vrh

OBOroIuIIImHe
Hayunn omrrmmihia % [Ipouutoronuumbe OT.
Ha3HB BpCTE . o nmiha% Octane
Pexu 6poj ) . Kon Bpcte L V3opak 6poj Hatym Hatym injury L Baxehu Hauun .
Sequ enlc)ej CKOth)lp3aB§ PTIa‘t{Ka 6];)01 ?gg rfsam(stjlear Tree species sncgﬁ?et';'fc Sample  |y3opkoBama Date|ananuze Date| of the current year Injurﬁeoef dtlzg lI;aves CTaTyc y30pKa|IeTeKToBama 1ype 0638%?}2?"]6
ountry code ot number i i 0, 0 i i i
number y code tree species number sampling analysis leaves % Validated of validation observations
Fagus
1 67 4 42 18 moosiaca 1 180614 291014 0 NR M
18 Fagus
2 67 4 42 moosiaca 2 180614 291014 0 NR M
3 67 4 42 18 Fagus 3 180614 291014 0 NR M
moesiaca
4 67 4 43 18 Fagus 4 180614 291014 0 NR M
moesiaca
18 Fagus
5 67 4 43 moosiaca 5 180614 291014 0 NR M
18 Fagus
6 67 4 43 mossiaca 6 180614 291014 0 NR M
7 67 4 46 18 Fagus 7 180614 291014 0 NR M
moesiaca
8 67 4 46 18 Fagus 8 180614 291014 0 NR M
moesiaca
18 Fagus
9 67 4 46 nossiaca 9 180614 291014 0 NR M
10 67 4 51 18 Fagus 10 180614 291014 0 NR M
moesiaca
11 67 4 51 18 Fagus 11 180614 291014 0 NR M
moesiaca
12 67 4 51 18 Fagus 12 180614 291014 0 NR M
moesiaca
18 Fagus
13 67 4 57 moosiaca 13 180614 291014 0 NR M
14 67 4 57 18 Fagus 14 180614 291014 0 NR M
moesiaca
15 67 4 57 18 Fagus 15 180614 291014 0 NR M
moesiaca
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Taodema 62. XX 2004.(LTF) [Ipouena omrehema uernHa o1 030Ha — Mokpa ['opa
Table 62. XX 2004.(LTF) Scoring of ozone-induced injuries — Mokra Gora

u OBoroauime
Kox Bpere ayH . omr.uetnuHa % IIpouutorogumutse omwr. Ocraine
Pentn Opoj ;| bpoj crabna Tree Hasup ppete  |Y30pax 0poj fatym Hatym inju ueTHHa% Baicehn Hasin o03epBauuje
Sequence CKo/:l tapzasg F:l}artma 6;;)0] Tfe eJ number | species Scientific name of| Sample |y3opkoBama Date|anamuse Date of the ClJJ rrrg/n t year injury of the last year |cTaTyc y3opkalgetextoBama Type Opthelrl i
ountry code | Plot number i i i 9 i idati
number y code tree species number sampling analysis needles % needles % Validated of validation observations
1 67 5 153 134 Pinus sylvestris 1 300714 281014 0 0 NR M
2 67 5 153 134 Pinus sylvestris 2 300714 281014 0 0 NR M
3 67 5 153 134 Pinus sylvestris 3 300714 281014 0 0 NR M
4 67 5 157 134 Pinus sylvestris 4 300714 281014 0 0 NR M
5 67 5 157 134 Pinus sylvestris 5 300714 281014 0 0 NR M
6 67 5 157 134 Pinus sylvestris 6 300714 281014 0 0 NR M
7 67 5 283 134 Pinus sylvestris 7 300714 281014 0 0 NR M
8 67 5 283 134 Pinus sylvestris 8 300714 281014 0 0 NR M
9 67 5 283 134 Pinus sylvestris 9 300714 281014 0 0 NR M
10 67 5 300 134 Pinus sylvestris 10 300714 281014 0 0 NR M
11 67 5 300 134 Pinus sylvestris 11 300714 281014 0 0 NR M
12 67 5 300 134 Pinus sylvestris 12 300714 281014 0 0 NR M
13 67 5 322 134 Pinus sylvestris 13 300714 281014 0 0 NR M
14 67 5 322 134 Pinus sylvestris 14 300714 281014 0 0 NR M
15 67 5 322 134 Pinus sylvestris 15 300714 281014 0 0 NR M
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17. METEOPOJIOIIIKA OCMATPAIBA

3a mpaheme MeTeopoJiorHje y HUIbY J00Mjamba
pe3ynaTaTa O MHUKPOKIMMATCKUM ycioBuma y 2014.
TOJMHYU Ha OrJieIHUM mapieiama Husoa 2 kopuihenu cy
nojanmyd ca METeopoJomKux crTanuna LlpHun BpX,
3natubdop " Komaonnk Pemy0Omiakor
XuapoMeTeoposomkor 3aBoga PemyOmmke CpOuje u
ayTOMaTCKe METEOPOJIOLIKE CTAaHHIIE KOja je MOCTaB/beHa
Ha ornenHoM mnosby HuBoa 2 na Konaonwuky. [lonmoxaju
METECOPOJIONIKUX CTaHWIA OCUTYPaBajy penpe3eTaTuBHE
MeTeopodonike nogarke npema ICP Forests.

On MeTeopolIOImIKMX IojaTtaka TokoMm 2014,
roauHe npaheHn ¢y 00aBe3HM MMapaMeTPH M TO TaJaBHUHE
(PR), Temmiepatypa (AT), penaruBHa Biara Basgyxa (RH),
opsuna Betpa (WS), mpasan Berpa (WD) wu comapha
panujanmja (SR).

Tabeaa 63. Crucak KitlmMaToJIOMIKUX CTaHUIIA
Table 63. List of weather stations

17. METEOROLOGICAL OBSERVATIONS

Meteorology monitoring, the aim of which was
to describe microclimate conditions in 2014, 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 2014 included the
following mandatory parameters: precipitation (PR),
temperature (AT), relative humidity (RH), wind speed
(WS), wind direction (WD) and solar radiation (SR).

Penrn Tonuia I'eorpadcka Hanmopcka
6poj/ Cranmuma/ ocHuBamba/ Bpcra cranute/ P I'eorpageka JIMOp
_ _ _ mmpuHa/ yskuHal BucuHa/
Sequence Weather station Established Type of station Latitude Longtude Altitude
number in
1 Komaonuk/Kopaonik 1949 Knumaromnorka/\Weather 43° 17’ 20° 48’ 1710
AyTtomarcka
2 KonaOHI/IKIAu_tomatiC 2010 Knumaronomka/Weather | 43017+ 307 20° 48’ 50" 1712
Kopaonik
3 Lpru Bpx/Crni Vrh 1941 Kmnmaronomka/Weather 44° 07’ 21°57' 1037
4 3narubop/Zlatibor 1966 Knumaronomka/\Weather 43° 44/ 19° 43 1028

Ciuka 54. MeTeOpOJ’IOIJ_IKa CTaHUIIA 3a ayTOMAaTCKa MCPCHa

MHKPOKJIIMMATCKX YyCJIOBA,

Cuauxa 55. Meteopornomika ctannia, Komaonuk

XuapoMeTeopoIoKor 3aBojia Penmyomnke

Orneano nosbe Husoa 2, Konaonuk Cpbuje
Figure 54. Weather station for automatic measurements of Figure 55. Weather station Kopaonik
microclimatic conditions, Level Il sample plot Kopaonik Hydrometeorological Service of The Republic of
Serbia
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[lpema momammma ca METEOPOJIOLIKE CTaHUIIE
Komaonuk  Xwumpomereoponomkor 3aBoga CpoOwuje
Cpenbe MECeYHe TeMIIepaType Ba3lyXa nMajy MpaBuiIaH
TOMIILH TOK, FbUXOBE BPEIHOCTH PacTy OJ jaHyapa J10
aBryCcTa JIOK IpeMa Kpajy roauHe omnanaajy. M3yserak je
Mecell MapT KOJ KOTa je Cpelmhe MeceyHa TeMIeparypa
Ba3lyxa HIDKa O] CpeAbe MECEYHe TemIleparype
Bazmyxa y (ebOpyapy MITO OACTyHa O]l BHUIIETOAHIIHET
npoceka (1981-2010).

Cpenma roiumma TeMmIlepaTypa BaszayXa Yy
2014. roguaun uznocu 5.0°C mro je Bume 3a 0.2°C of
cpenme roaummke Temneparype y 2013. rogune u Bule
3a 1.4°C ox sumerommmmer mpoceka (1981-2010).
Hajxmagauju mecern je nememOap ca cpenme MECeIHOM
TeMIepaTrypomM Bazayxa ox -1.9°C, a HajToruHMju aBrycT
ca cpeabe MeceqHoM TeMreparypom ox 13.4 °C.

Fomnmmpa aMmuuTyga  KojeOama
MECEYHHUX TeMIiepaTypa Ba3ayxa uznocu 15.3°C.

AHanmu3upaHe Ccy W Cpelle  MeceyHe
MaKCHMAJIHC u Cpeame MECCUYHEC MHUHUMAaJIHE
TeMIieparype Ba3ayxa. Cpenma MaKCHMaJHa
TeMIepaTypa HajTOIUIMjer Mecella aBrycTa W3HOCH
17.9°C, a majxmamnamjer nememopa 1.7°C. Cpenma
MUHHMAaJIHA TeMIIepaTypa Ba3ayXa HajTOILUIMjeTr Mecela
asrycra je 8.9°C, a Hajxmagamjer nenemobpa -4.9°C.
CpeI[H)a rogaviimka MHUHUMAJIHA TeMIIEpaTypa H3HOCH
1.8°C, a cpenma roauimka MaKCUMAaIIHA TEMIIEpaTypa je
8.8°C mro je Buie o BHIIEroauIImber mpoceka (1981-
2010).

lNogumme  ammuTyne  konebama — Cpedmbe
MECEYHHX, CpeImhe  MaKCHMAIHHUX W Cpelmbe
MUHUMaJIHUX Temreparypa y 2014.roguHu cy HuXe 3a
oxo 4,0°C y ogHocy Ha 2013. roguny.

VY tabenu 64 nare cy cpelme MECEUHE, CPEIhe
MHHUMaJHE MECEYHE, Cpelib¢ MaKCHMAaJHE MEeCEUHe,
cpenba TO/IMIIba TeMIIepaType Ba3ayXxa Kao M HHXOBE
amrmutyfe 3a KC Konaonuk y 2014.rogune.

Ha rpadukony 10 je npukaszaH ibHUXOB TOJUIIEHBH

cpenme

TOK.

According to data from the weather station
Kopaonik of the Hydrometeorological Service of Serbia
mean monthly air temperatures had regular annual flow.
Their values were increasing from January to August,
and then they were in decline towards the end of the
year. The exception was March in which the mean
monthly air temperature was below the mean monthly
air temperature in February, which was a deviation from
long-term average (1981-2010).

The mean annual air temperature in 2014 was
5.0°C which was 0.2°C above the mean annual
temperature in 2013 and 1.4°C above long-term average
(1981-2010). The coldest month was December with the
mean monthly air temperature of -1.9°C, and the
warmest month was August with the mean monthly air
temperature of 13.4 °C.

Annual amplitude of mean
temperature fluctuation was 15.3°C.

The mean monthly maximum and the mean
monthly minimum air temperatures were also analyzed.
The mean monthly maximum temperature of the
warmest month (August) was 17.9°C, and it was 1.7°C
in the coldest month (December). The mean minimum
air temperature of the warmest month (August) was
8.9°C and it was -4.9°C in the coldest month
(December). The mean annual minimum temperature
was 1.8°C, and the mean annual maximum temperature
was 8.8°C, which was above long-term average (1981-
2010).

Annual amplitude of mean monthly, mean
monthly maximum, and mean monthly minimum
temperature fluctuations in 2014 was 4.0°C below the
amplitude in 2013.

Table 64 shows mean monthly, mean monthly
minimum, mean monthly maximum, mean annual air
temperature as well as their amplitude for WS Kopaonik
in 2014.

Graph 10 shows their annual flow.

monthly air

Ta6ena 64. Cpenme MecedHe, cpe/iibe MUHUMAaTHE MECeuHe, CPe/ibe MaKCHMaIHE MECEUHE, CpeJlba TOJUIIbA U
ammuTye Temneparype Basayxa (°C) - KC Konaonuk, 2014.rox

Table 64. Mean monthly, mean monthly minimum, mean monthly maximum, mean annual temperatures and
amplitudes of air temperatures (°C) - WS Kopaonik, 2014

| nfm v v | vi{vi|vin] x| X | x| X F‘X‘rf‘rﬁj‘;ia/ Ag‘;gﬁfggé‘/
T cp/T mean 06|09 |05 |29| 59 |105|124|134| 83 | 55 | 27 | -1,9 50 153
T cp mun/T meammin. | -3,3 | 20 | 29|02 | 24 | 70 | 86 | 89 | 56 | 21 | 01 | -49 18 138
Topwmake/Tmeanmax. | 2,6 | 42 | 44 | 62| 96 | 145 | 168 | 179 | 11,9 | 97 | 56 | 1,7 88 16,2
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I'padukon 10. T'omgmmmu Tok Temmeparype Bazayxa 3a K.C. Komaonuk — 2014.ro.
Graph 10. Annual air temperature flow for the WS Kopaonik in 2014

logumma cyma magaBuaa y 2014. roguHu Ha
KC Konaonuk m3nocu 1342,2mm, mto je 3a 30% Buiie
Hero y 2013.romuam u 3a 36% BuUIe y OAHOCY Ha
Bumerouinmsa - npocek  (1981-2010).  Mecernr  ca
HAjBUIIIOM MECEYHOM CyMOM TIaJIaBHHA je amnpui ca
217.6mmM, a HajHIKOM (peOpyap ca BUCHHOM MaJIlaBUHA
on 19.2mMm. 3HaTHO W3HAI BWILIETOAMIIHET IPOCEKa
(1981-2010) u3mepene cy majaBUHE y MapTy, amnpuiy,
Majy, jyJIy U centemopy.

Ha rpadukony 11 mnpezacraBbeHe Cy MeceuHe
cyme magaBuHa Ha Knmmarckoj crammnm KomaoHuwk y
2014 roguuu.

The annual rainfall total in 2014 on WS
Kopaonik was 1342.2mm, which is 30% more than in
2013 and 36% above long-term average (1981-2010). A
month with the highest monthly sum of precipitation
was April with 217.6mm, and February was the month
with lowest rainfall total of 19.2mm. The rainfall totals
in March, April, May, July and September were well
above long-term average (1981-2010).

Graph 11 presents the monthly rainfall totals at
the weather station Kopaonik in 2014.

Tabesa 65. Cpenme MeceuHe U TOAMIIBE KomuunHe magasuHa (MM) - KC Konaonuk, 2014.rox
Table 65. Mean monthly and annual sum of precipitation (mm) — WS Kopaonik, 2014

[ I 1 v v VI VI | v | IX X Xl iy | Tomuumal
Annual
326 | 192 | 1353 | 2176 | 1836 | 1072 | 1403 | 69,7 | 1881 | 77,7 | 769 | 940 1342,2
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I'padgmkon 11. Meceune cyme nagasuna va K.C Konaonuk — 2014.rox.
Graph 11. Monthly sum of precipitation for the WS Kopaonik in 2014

VY tabenu 66 mare cy cpenme MecedHe, Cpehe
MHUHHMMAJIHE MECEYHE, CPEAhe MaKCHUMAaHE MECEYHE U
Cpellibe TOIUIIE BPEIHOCTH pElIaTUBHA BIIAYKHOCT
Baznyxa 3a KC Konaonuk y 2014.rogunu.

Bucoke BpemgHOCTH peNaTUBHE BIAXXHOCTH
Ba3llyXa jaBJhajy c€ M y JIETHhUM MeceluMa INTO je
nocieua OOMITHHUX TaJaBUHA TOKOM JIETHET Mepro/ia.

Ha mmBOy cpenmux meceunux BpenHoctH KC
Konaonuk ce Hanma3u y KaTeropHju yMEPEHO BIIAXKHOT
Bazayxa (75% - 90%).

Table 66 shows mean monthly, mean monthly
minimum, mean monthly maximum and mean annual
values of relative air humidity for WS Kopaonik in
2014.

Relative air humidity was high in the summer
months as a consequence of heavy rainfalls during the
summer period.

In terms of mean monthly values, WS Kopaonik
is categorized as moderately humid (75% - 90%).

Taoesna 66. Cpe;[H,a MECCUHa, CpCAmba MUHUMAIHA MECCUHA, CPCAHLEC MAKCUMaIHA MECCUHA U Cpeikba I'OJUIIkba
penatuBHa BiIaxHOCT Bazmyxa (%) - KC Komaonuk, 2014.rox
Table 66. Mean monthly, mean monthly minimum, mean monthly maximum, mean annual air humidity (%) — WS

Kopaonk, 2014

Ll fm v v | ve|viefvin|ix | X | Xl |Xl| TFoguuma
Pen. srax cp/ 87 | 76 | 82 | 90| 91 | 88 | 90 | 84 | 96 | 89 | 90 | 84 87
Relative humidity, mean
Pen. mmaox cpmmn/ 29 | 57 | 65 | 75 | 75 | 68 | 70 | 62 | 84 | 70 | 77 | 70 70
Relative humidity,mean min
Pen. st cp makc/ 98 | 89 | 97 | 98 | 99 | 100 | 100 | 98 | 100 | 99 | 98 | 93 97
Relative humidity, mean max
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Cauxe 56 u 57. Meteopouiomika ctanuna, Lipau Bpx XunpoMereoposomnikor 3aBojaa Penyonuke Cpouje
Figure 56 and 57. Weather station Crni Vrh, Hydrometeorological Service of the Republic of Serbia

Kao mTo je mpukazano y Ttabenmu 67 u Ha
rpaduxony 12 u kon KC llpam Bpx cpeame MecedHe
TeMIlepaType Ba3dayXa MMajy NMpaBWIAH TOAWIILH TOK,
OJTHOCHO IHMXOBE BpPEAHOCTH pacTy OJ jaHyapa JIo
aBrycTa a 3aTHM Omanajy no nenemoOpa. M3yserak je
Mecel] Maj KOJ Kora je Cpeime MeceyHa TeMmIiepaTrypa
Ba3jlyxa HIDKa OJf CpPeIbe MeECEYHe TeMIlepaTrype
Ba3jlyxa y amnpuiy IITO OJCTYyNa OJ BHIICTOIUIIHETr
npoceka (1981-2010).

Cpenma ronuima Temiepatypa Basayxa Ha KC
Hpuan Bpx m3Hocu 8.7°C mto je 3a 1.0°C Bume of
cpenme Toaulnme Temmeparype y 2013. roguHe u Bulie
3a 2.1°C ox sumeroaummer mpoceka (1981-2010).
Hajxmagauju mecern je neremobap ca cpeliibe MECCUHOM
TemreparypoM Bazznyxa on -1.4°C, a HajToIMju aBrycT
ca cpelihe MeceyHOM Temneparypom o 16.9°C.

loguimmwa aMrmuutyna  Konebama — Cpembe
MeCeUHHX TeMmieparypa Bazayxa uzHocu 18.3°C mto je
Hmxke 3a 3.7°C ox roaMIImbe aMIUIATYyJe KoneOarma
cpeame MeceuyHnx temmneparypa y 2013.roquau u 2.2°C
OJ1 BHIITEToquIIELeT mpoceka (1981-2010).

Cpenma MecedHa MaKCHMallHa TeMIIepaTypa
HajToruMjer Mecena asrycra wu3Hocum 21.0°C, a
HajxnmagHujer geuemOpa 1.5°C. Cpenmwa MeceuHa
MUHHMAaJIHa TeMIIeparypa Ba3yxa HajTOIUIHjer Mecena
asrycra je 13.4°C, a Hajxnmamaujer neremopa je -3.6°C.
Cpeama roauiima MHUHHMAlHA TeMIlepaTypa W3HOCH
4.6°C mro je Bume 3a 1.2°C ox BHIIETOJMIIEHET
npoceka (1981-2010), a cpenrma rojuiimba MaKCHMaIHA
temreparypa usHocu 12.6°C mto je takohe Buiie 3a
1.8°C on Bumreromumimer npoceka (1981-2010).

lomnmme  ammumuTyzne  Kosebamba — cpelba

As shown in Table 67 and Graph 12, the mean
monthly air temperatures at the WS Crni Vrh also had
regular annual flow. Their values were increasing from
January to August, and then they were in decline
towards the end of the year. The exception was May in
which the mean monthly air temperature was below the
mean monthly air temperature in April, which was a
deviation from long-term average (1981-2010).

The mean annual air temperature at WS Crni
Vrh was 8.7°C which was 1.0°C above the mean annual
temperature in 2013 and 2.1°C above long-term average
(1981-2010). The coldest month was December with the
mean monthly air temperature of -1.4°C, and the
warmest month was August with the mean monthly air
temperature of 16.9 °C.

Annual amplitude of mean monthly air
temperature fluctuation was 18.3°C, which was 3.7°C
below the amplitude in 2013 and 2.2°C below long-term
average (1981-2010).

The mean monthly maximum temperature of the
warmest month (August) was 21.0°C, and it was 1.5°C
in the coldest month (December). The mean minimum
air temperature of the warmest month (August) was
13.4°C and it was -3.6°C in the coldest month
(December). The mean annual minimum temperature
was 4.6°C, which was 1.2°C above long-term average
(1981-2010), and the mean annual maximum
temperature was 12.6°C, which was 1.8°C above long-
term average (1981-2010).

Annual amplitude of mean monthly, mean
monthly maximum, and mean monthly minimum
temperature fluctuations in 2014 was 4.4°C below the
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MaKCHMajHa W Cpelibe MUHHMAIHHX TeMIeparypa y
2014.roquam cy Huxke 3a oko 4.4°C y ogHocy Ha 2013.
roguny u 2.5°C ojn Bumeroauimer mnpoceka (1981-
2010).

amplitude in 2013 and 2.5 below long-term average
(1981-2010).
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I'padmkon 12. Toaummu Tok Temmneparype Bazayxa 3a K.C. Lpuu Bpx — 2014.rog.
Graph 12. Annual air temperature flow for the WS Crni vrh in 2014

Ta6ena 67. Cpeame MecedHe, cpe/iibe MUHUMATHE MECeUHe, CPpeibe MaKCHMalHE MECEYHE, Cpellba TOUIIbA U

ammuTye Temneparype Basayxa (°C) - KC puu Bpx, 2014.rox.
Table 67. Mean monthly, mean monthly minimum, mean monthly maximum, mean annual temperatures and

amplitudes of air temperatures (°C) — WS Crni Vrh, 2014

| I I v Vv \Vii VIl | v | Ix X x| | xy | Fommumal | Ammmryna/
Annual Amplitude
Tep/ 34 | 41 | 83 | 105 | 102 | 143 | 164 | 169 | 121 | 73 | 2,2 | -1.4 8,7 18,3
T mean
Tepwma/ | a0l 53| 99 | 34 | 72 | 114 | 133 | 134 | 97 | 48 | 02 | -36 4,6 17,0
T mean min.
Tepmaxe/ | o | 9y 4| 131 | 137 | 142 | 181 | 204 | 210 | 153 | 102 | 49 | 15 12,6 19,5
T mean max.

lNogummwa cyma mamaBuna y 2013. rogunu Ha
KC Hpuu Bpx usHocuia je 1137.4mm wmro je 3a 72%
Bue y ogHocy Ha 2013.ronxunu u 48% Buie y ogHoCcy
Ha BUIIeroaunmy mpocek (1981-2010).

Hajmama xonuuuHa majgaBuHa 3a0eexeHa je y
janyapy (16.6mm) a Hajseha y majy (159.0mm). 3HatHO
W3HaJ BUmeronuimer mpoceka (1981-2010) uzmepene
Cy TaJaBuHE Yy anpwiy, Majy, jyiy, aBrycTy W
centemOpy. Ha rpaduxony 13 mpeacraBibeHe Cy
MeceyHe cyme nagaBuHa Ha Kimmarckoj cranuu Lipau
Bpx y 2014 rogunu

The annual rainfall total in 2014 on the WS Crni
Vrh was 1137.4mm, which was 72% more than in 2013
and 48% above long-term average (1981-2010).

The lowest amount of precipitation was
recorded in January (16.6mm) and the highest in May
(159.0mm). The rainfall totals in April, May, July,
August and September were well above long-term
average (1981-2010). Graph 13 presents the monthly
rainfall totals at the weather station Crni Vrh in 2014.
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I'padgmkon 13 Meceune cyme nagasuna Ha K.C Lpuu Bpx — 2014.rox.
Graph 13. Monthly total precipitation for the WS Crni vrh in 2014

Ta6ena 68. Cpenme MeceuHe U TOAUIIBE KonnuuHe nagasuaa (MM) - KC Lpuau Bpx, 2014.Ton
Table 68. Mean monthly and annual sum of precipitation (mm) — WS Crni Vrh, 2014

[ I 1 v Y VI vVIE | v IX X XI Xl e
Annual
26,5 16,6 68,7 152,4 159,0 103,6 1143 | 139,9 | 151,0 73,0 42,0 90,4 1137,4
VY Tabenu 69 nare cy cpenme MeceyHe, Cpehe Table 69 shows mean monthly, mean monthly

MHHHMaJIHE MECEYHE, Cpe/libeé MakCHMajaHe mMecedHe w  Minimum, mean monthly maximum and mean annual
Cpellbe TOMMINELE BpemHOCTH peiatuBHa Biaxaoct Values of relative air humidity for WS Crni Vrh in 2014.
Bazayxa 3a KC Lpuu Bpx 2014.rogunu.

Tabesna 69. Cpeama MeceyHa, cpejiltba MUHUMAJIHA MECEYHA, CPEIbe MAaKCHMaJIHA MECEYHA M CPEe/iba TOUIIIba
penatuBHa BiaxHOCT Bazmyxa (%) - KC Lpau Bpx, 2014.Tox

Table 69. Mean monthly, mean monthly minimum, mean monthly maximum, and mean annual air humidity (%) —
WS Crni Vrh, 2014

ol wm v v v v v | x| x| x| oxa F‘le;a’
Refﬁﬂrﬁffﬁ@ crﬁéan 86 | 84 | 79 | 89 | 86 | 81 | 8 | 81 | 8 | 89 | 94 | 84 86
Rel bty oo min. | 73 | 70 | 63 | 73| 72 | es | 6o | e | 77 | 78 | 67 | 74 72
Reff]ﬁn‘?::ﬂ;’; %)egﬁk:]{slx. 95 | o5 | 92 | 98 | 97 | 97 | 97 | 94 | 97 | 97 | 98 | 92 96
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MakcuManHe BpPEOHOCTH CpEAe MEeCcedHe
penaTuBHE BIaXHOCTH Ba3ayxa y 2014. ronuHu jaBibajy
ce KaKko y 3UMCKHM TaKO U y JIETHHUM MeceluMa IITo je
rociena OOMITHUX TaJaBUHAa TOKOM JIETEHX MECEIIH.

Ha mmBOy cpenme meceunnx BpemgHoctd u KC
LpHu Bpx ce Hamas3u y KaTerOpHju yMEPEHO BIa)KHOT
Basayxa (75% - 90%).

Maximum values of the mean monthly air
humidity occurred in both summer and winter months as
a consequence of heavy rainfalls during the summer
period.

In terms of mean monthly values, WS Crni Vrh
is categorized as moderately humid (75% - 90%).

Cauka 58. MeTeopoioka CTaHHIIa,
3natu6op XuapoMeTeOpOJIONIKOT 3aBOa
Peny6nuke Cpbuje

Figure 58. Weather station Zlatibor,
Hydrometeorological Service of the Republic of Serbia

IIpema momaruma ca KC 3matubop cpenmbe
MECeYHEe TeMIlepaType Ba3lyxXa HMajy [paBHIaH
TOJIMIIBH TOK, IbUXOBE BPEIHOCTH PACTY OJ1 jaHyapa JIo
aBryCTa JIOK IpeMa Kpajy roJuHE OIaaajy.

VY tabenu 70 mate cy cpeame MecedHe, Cpedme
MHUHMMAJIHE MECEYHE, CPeAe MAaKCHMallHE MeECEeyHe,
Cpe/liba TO/IUIIKHa TeMIlepaTypa Ba3ayxa Kao U HhUXOBE
ammmuryzne 3a KC 3natubop y 2014 romunu. Cpenmwa
roJuiima Temreparypa Bazayxa Ha KC 3matubop
mzHocn 9.1°C mro je Bume 3a 0.1°C ox cpenme
rojuime Temreparype y 2013. rogune u Butie 3a 1.4°C
on Bumerogummer mnpoceka (1981-2010).
Hajxmagauju mecern je aeremobap ca cpelibe MECCUHOM
TemneparypoM Bazayxa ox 0.0°C, a Hajrommju aBryct
ca cpelilbe MeceyHoM Temrneparypom o 17.5°C.

Tomummma  ammmuTynma  Koiiebama — Cpelmhe
MECEeUHHX TeMmIeparypa Ba3nyxa uzHocu 17.5°C mto je
Hxke 3a 2.6°C ox ToAMIImBE aMIUTUTYJE KoyeOama

According to data from the weather station
Zlatibor of the Hydrometeorological Service of Serbia
mean monthly air temperatures had regular annual flow.
Their values were increasing from January to August,
and then they were in decline towards the end of the
year.

Table 70 shows mean monthly, mean monthly
minimum and mean monthly maximum air temperatures
and their amplitudes for the WS Zlatibor in 2014. The
mean annual air temperature at the WS Zlatibor was
9.1°C which was 0.1°C above the mean annual
temperature in 2013 and 1.4°C above long-term average
(1981-2010).

The coldest month was December with the mean
monthly air temperature of 0.0°C, and the warmest
month was August with the mean monthly air
temperature of 17.5 °C.

Annual amplitude of mean monthly air
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cpeame MeceuHnx temmneparypa y 2013.roqunn u 2.1°C
oJ1 BuIIeroummer npoceka (1981-2010).

Cpenma MecedHa MaKCHMallHa TeMIIepaTypa
HajTOIMjer Mecena aBrycra wusHocn 23.2°C, a
HajximagHujer janyapa 3.5°C. Cpemma MeceyHa
MUHUMAaJTHA TEMIepaTypa Ba3lyXa HajTOILIHjer Mecena
aprycra je 12.9°C, a Hajxnmagnujer janyapa je -2.7°C.
Cpenma roguima MUHAMAaTHA TeMIIepaTypa U3HOCH 5.5
°C, mrro je Bume 3a 1.6°C ol BUIIETOAUIIHET POCEKa
(1981-2010), a cpemma TOAMIIKHA MaKCHMalHa
temrneparypa u3nocu 13.9°C o je Buime 3a 1.1°C of
BUIIeroAuIImer mpoceka (1981-2010).

lomnmme amrumatyne  Konebama — cpelmbe
MaKCHMAaJHUX U Cpelmhe MHHUMAIHUX TeMIeparypa y
2014.romuau cy ke 3a 3.2°C u 2.2°C y ogHOCy Ha
2013. romuny u 1.5°C wm 2.4°C ox BHIICTOAUIIEHET
npoceka (1981-2010).

temperature fluctuation was 17.5°C which was 2.6°C
below the amplitude in 2013 and 2.1°C below long-term
average (1981-2010).

The mean monthly maximum temperature of the
warmest month (August) was 23.2°C, and it was 3.5°C
in the coldest month (December). The mean monthly
minimum air temperature of the warmest month
(August) was 12.9°C and it was -2.7°C in the coldest
month  (January). The mean annual minimum
temperature was 5.5°C, which was 1.6°C above long-
term average (1981-2010), and the mean annual
maximum temperature was 13.9°C, which was 1.1°C
above long-term average (1981-2010).

Annual amplitudes of mean monthly maximum
and mean monthly minimum temperature fluctuations in
2014 were 3.2°C and 2.2°C below the amplitude in 2013
and 1.5°C and 2.4°C below long-term average (1981-
2010).
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I'padgmxon 14. I'ogummsu Tok Temneparype Baznyxa 3a K.C. 3matubop — 2014.rox.
Graph 14. Annual air temperature flow for the WS Zlatibor in 2014
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Tabesna 70. Cpeame MeceuHe, CpeIbe MUHUMAIIHE MECEYHE, CPEIhb¢ MAKCHMAaIHE MECEUHE, CPetba TOAUIIbA U
aMIUTATY]Ie TeMIIepaType Ba3Iyxa (°C) - KC 3naru6op, 2014.rox
Table 70. Mean monthly, mean monthly minimum, mean monthly maximum, mean annual temperatures and

amplitudes of air temperatures (°C) — WS Zlatibor, 2014

| I m v v VI | ovi | v | Ix X | xi | xu | Fommumal | Amnryna/
Annual Amplitude
T cp/ 27 | 44 | 52 | 75 | 11,0 | 152 | 173 | 175 | 126 | 93 | 69 | 00 9,1 17,5
T mean
Tepwma/ 541 09 | 11 | 42 | 66 | 109 | 130 | 129 | 95 | 55 | 41 | 27 55 15,7
T mean min.
Tepmakel | 75 | g5 | 102 | 120 | 161 | 203 | 225 | 232 | 166 | 141 | 112 | 35 13,9 19,7
T mean max.

VY tabenu 71 nate cy MecevHe W TOAMIIEA cyMa
nagapuHa y 2014. rogunu 3a KC 3natubop [opunima
cyMma majgaBuHa u3Hocuia je 1515.5mm mro je 3a 91%
Bue y ogHocy Ha 2013.roxunu u 49% Buie y oqHOCY
Ha BUmeroauumy mpocek (1981-2010).

Mecelr ca HajBHIIOM MECEYHOM CYMOM
nmajgaBuHa je cenrtemOap ca 237.1MM, a HajHIKOM
(hebpyap ca BucMHOM mnanaBuHa oj 16.6MM. 3HATHO
W3HaI Bumerogummer mpoceka (1981-2010) usmepene
Cy TMajgaBUHE Yy anpwiy, Majy, jyay, aBrycTy H
centemOpy. Ha rpadukony 15 mpencraBieHe Cy
MeceyHe cyMe TaJaBhHa Ha KiMmaTonomKoj cTaHWIH
3narubop y 2014,

Table 71 shows the annual and monthly sum of
precipitation at the WS Zlatibor in 2014. The annual
rainfall total in 2014 was 1515.5mm, which was 91%
more than in 2013 and 49% above long-term average
(1981-2010).

The highest amount of precipitation was
recorded in September (237.1mm) and the lowest in
February (16.6mm). The rainfall totals in April, May,
July, August and September were well above long-term
average (1981-2010). Graph 15 presents the monthly
rainfall totals at the weather station Zlatibor in 2014.
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I'pagukon 15. Meceune cyme magasuna Ha K.C 3natudop — 2014.rox.
Graph 15. Monthly total precipitation for the WS Zlatibor in 2014
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Tabeaa 71. Cpenme MeceuHe M TOAMIIHA KoamanHa magasuaa (MMm) - KC 3matutdop, 2014.rox
Table 71. Mean monthly and annual sum of precipitation (mm) — WS Zlatibor, 2014

[ I n \Y, Y VI vVIE | vl IX X XI XII e
Annual
397 166 | 1073 | 2258 | 1960 | 1466 | 1977 | 151,8 | 2371 | 669 | 232 | 1068 15155

VY tabenu 72 nate cy cpeime MecedHe, CPembe

Table 72 shows mean monthly, mean monthly

MUHHMAJIHE MeCeUHe, Cpelhe MaKCHMalHe Mecedne ¥ Minimum, mean monthly maximum and mean annual
cpellba TOMAMINbA BpeAHOCTa penatuBHe BiaxHoct Values of relative air humidity for the WS Zlatibor in

Bazmyxa 3a KC 3matu6op y 2014.roquam.

2014.

Tabena 72. Cpeama MecedHa, Cpe/ilba MUHUMAIHA MECEYHA, CPEIihe MAaKCHUMAIHA MECEYHA M CPE/ba TOUIIIbA
penaTuBHA BIaXHOCT Basnyxa (%) - KC 3natubop, 2014.rox
Table 72. Mean monthly, mean monthly minimum, mean monthly maximum, and mean annual air humidity (%) —

WS Zlatibor, 2014

| I I v Vv Vi VIl | vl IX X x1 | xu | Tommuma/
Annual
Pex. B cp/ 83 | 75 | 77 | 84 | 79 78 78 79 89 84 82 | 87 81
Rel.humidity mean
Pen. Bnax cp mus/
Rel.humidity mean min. 66 | 56 57 | 67 | 58 58 58 56 73 68 66 76 63
Pen. Bnax cp makc/
Rel.humidity mean max. 95 | 91 91 | 9 | 96 95 94 95 99 96 94 | 95 95
MakcuMmallHe BPEIHOCTH CPEIEe MECEUHE Maximum values of the mean monthly relative

penaTUBHE BIAKHOCTH Ba3gyXa jaBJbajy c€ Kako y
3UMCKUM TaKO U Yy JIETHUM MeceLuMa ITO je IOocIeana
Kao WITO Ce BUJAM OOWIHUX TaJaBUHA TOKOM JIETHHX
MeCeIH.

Ha nuBoy cpenme meceunux BpegHoctn KC
35maTHOOp ce y KaTeropuju yMEPEeHO BJIaKHOI Baslyxa
(75% - 90%).

Y Tabenama y AHekcy 5 pmaTH Cy OCHOBHH
nojanu 0 METEOPOJIOLIKUM CTaHUIaMa u
METEOPOJIONIKM TOJal ca METEOPOJIOMIKHUX CTaHMIA
KC Komaonuk, AC Komaonuk, KC Lpun Bpx u KC
3natubop u AC ®@pymka ['opa.

air humidity occurred both in winter and in summer
months as a consequence of heavy rainfalls during the
summer period.

In terms of mean monthly values, the WS
Zlatibor is categorized as moderately humid (75% -
90%).

The tables in Annex 5 give the basic data on the
weather stations and meteorological data obtained at the
WS Kopaonik, AWS Crni Vrh, WS Zlatibor and AWS
Fruska gora.
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YHUBEP3UTET Y HOBOM CAAY
NMHCTUTYT 3A HU3MNJCKO ITYMAPCTBO 1 2ZKNIBOTHY
CPEANHY
UNIVERSITY OF NOVI SAD
INSTITUTE OF LOWLAND FORESTRY AND ENVIRONMENT

HHPAREIHE U IIPOLIEHA YTUILAJA 3AI'ABEIbA BA3JAYXA U IbEI'OBUX
E®PEKATA 'Y IT'YMCKUM EKOCUCTEMHUMA HA TEPUTOPUJU
PEITYBJUKE CPBUJE - MOHUTOPUHI CTAIBA IIYMA

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

HUBO I
LEVEL Il

Oraenno no/be Husoa |l - UHTEH3UBHY MOHUTOPHHI

y JII HIT ®PYIIKA I'OPA uTI'.J. BPAIBEBUHA koa Onaka
Level 11 Sample plot - Intensive monitoring in
PE NP FRUSKA GORA and M.U. BRANJEVINA NEAR ODZACI

Hosu Cap, 2015. ronune
Novi Sad, 2015
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18. AHAJIM3E 3EMJ/bBULITA HA ITAPLEJIAMA

MPBOI HHMBOA MOHHUTOPHHIA  HA
MNOJAPYYJY AYTOHOMHE  IOKPAJUHE
BOJBOJIMHE

V3opum 3emspHIITAa Cy Y3MMaHH ca CTaHIapIHHUX
nyowHa — mpemMa  MehyHapomaHO] ICP  forests
MeTogonoruju. U3Bpmiena je aHamm3a (OU3WYKHX,
XEMHJCKUX ¥ BOJHOBA3AYIIHHX OCOOMHA 3EMJBHIINTA.
Jlaboparopujcke aHanuze Cy OOyxBaTwie: MpHUIIPEMy
y3opaka, pH y Bomgu, CaCOs, xymyc, a30T, YIJbCHUK,
KallujyM, KaJ{jyM, MarHe3ujym, TBoxhe, XpoMm, HUKI,
MaHraH, IIMHK, Oakap, osioBo, pereHnuyja 0.1, 0.33, 6.25
u 15 Oapa, MexaHWYkd cactaB y3 ojpehuBame
TEeKCTypHE Kiace.Y HapeaHOM ey TeKCTa ce Jajy
(m3uuke, BOMHOBA3AYIIHE W XEMHJCKE OCOOHMHE
3eMJBHILTA.

18. SOIL ANALYSIS ON THE LEVEL | SAMPLE
PLOTS IN THE AUTONOMOUS PROVNCE OF
VOJVODINA

Soil samples were taken at standard depths according to
the international ICP Forests methodology. The analysis
included physical and chemical characterization of the
soil and determination of soil water retention
characteristics. Laboratory analyses included preparation
of samples, soil pH in water, CaCOs, humus, nitrogen,
carbon, potassium, calcium, magnesium, iron,
chromium, nickel, manganese, zinc, copper, lead,
retention of 0.1, 0.33, 6.25 and 15bars, mechanical
composition and soil texture. The following text deals
with physical and chemical characterization of the soil
and determination of soil water retention characteristics.

Ta6esa 73. ['paHyTOMETpHjCKH cacTaB M TEKCTypHA KiTaca 3eMJbUIITA
Table 73. Soil granulometric composition and textural classes

I'panynomerpujcku cacras/Granulometric
composition
. bp. Ay6una Kosongna TekcrypHa knacal
Jlokanmrer/Locality tauke/Samp | /Depth Vkyman
le number ecax Ipax/ rnm—fa/ Texture class
Total sand Ash Colloidal
clay
0-10 96.7 2.2 11 IMecax/Sand
. Wnosactu necak/Loamy
Hemu6naro/Deliblato 101 10-20 76.5 18.7 48 sand
20-40 97.0 2.1 0.9 IMecax/Sand
0-10 TeckoBura mitoaua/Sandy
76.2 19.0 4.8 loam
ITnasua/Plavna 102 10-20 TeckoBura wioaua/Sandy
74.2 18.9 7.0 loam
20-40 92.6 5.0 2.5 IMecax/Sand
0-10 46.6 39.6 13.8 Wnosaya/Loam
Bpamesuna/Branjevina 103 10-20 40.2 40.7 19.1 HWnosava/Loam
20-40 36.1 42.3 21.6 Wnosaua/Loam
0-10 40.7 42.6 16.8 Wnosaua/Loam
Moposuh/Morovi¢ 104 10-20 344 453 20.3 Wnosaua/Loam
20-40 34.9 41.8 23.3 Wnosaua/Loam
0-10 TleckoBura wioaua/Sandy
Yoprauosuu/Cortanovcei 105 °8.8 30.0 11.2 loam
10-20 439 40.0 16.1 Wnosaya/Loam
20-40 35.9 19.0 45.2 Wnosaya/Loam
0-10 TeckoBura wioaua/Sandy
65.4 25.6 9.0 loam
Tonouma/Popovica 106 10-20 Mecronna nnonasa/Sandy
66.9 23.8 9.3 loam
TeckoBura wiroaua/Sandy
20-40 64.5 22.6 12.9 loam

200



I'panynomerpujcku cacras/Granulometric
composition
. bp. Aybmna Komonana TekcrypHa kinaca/
Jlokamaret/Locality tauke/Samp | /Depth Vkynad
le number necax/ ITpax/ rnuga/ Texture class
Total sand Ash Colloidal
clay
0-10 HWnosactu necax/Loamy
76.6 18.6 4.8 sand
Bpurary/ Vrsac 421 10-20 Wnosactu necax/Loamy
76.0 17.8 6.2 sand
20-40 73.6 19.0 7.4 Wnoactu necak
0-10 97.9 11 1.0 Iecax
Cy6oruua/Subotica 422 10-20 97.9 11 1.0 TTecak
20-40 97.6 2.3 0.1 Ilecak
- 0-10 69.9 20.8 9.3 MnoBactu mecax
basticn hﬁ;ﬁ)’;{)‘f’macm 423 10-20 441 38.0 179 Vioaua
20-40 40.3 36.1 23.6 Wnosaua
0-10 475 39.7 12.8 Wnosaua
Awnnpesibe/Andrevije 424 10-20 30.1 42.2 271.7 Wnosaua
20-40 24.6 47.9 274 Ipamikacra nnoaya
0-10 49.2 34.4 16.5 Wnosaua
PamxoBuna/Raskovica 425 10-20 449 31.9 23.2 Wnosaua
20-40 28.2 424 29.3 I'muaoBHTA MITOBaYa
0-10 42.0 425 155 Wnosaua
Kienax/Klenak 426 10-20 25.6 475 26.9 Ipamkacra uiaoBava
20-40 13.0 474 39.5 | IpamkacTo rIMHOBHTA HIOBaYa
0-10 36.6 458 17.6 Wnosaua
Kynunoso/Kupinovo 427 10-20 26.2 475 26.3 Ipaikacra uioBava
20-40 135 48.2 38.3 Ipamikacra nnoaya
V Tabemu 74. Cy mpHKasaHW pPe3yNTaTH 3a Table 74 shows the results on the soil specific
crierUUHy ¥ 3a[PEMHUHCKY Macy 3eMJBHIIITA. weight and bulk density.

Taoena 74. Cnenudryna 1 3arpeMUHCKa Maca 3eMJBHIITA
Table 74. Specific and bulk density of the soil

_ bp. Jlyosa CneumbnlfH.a 3anpeMHuHCKa

Jlokanmuret/Locality tauke/Plot /Depth maca/Specific maca/Bulk
number weight density

0-10 2.68 1.42

Jenu6naro/Deliblato 101 10-20 2.62 1.34

20-40 2.68 1.42

0-10 2.62 1.34

IMnasua/Plavna 102 10-20 2.61 1.33

20-40 2.67 141

0-10 253 1.22

Bpamesuna/Branjevina 103 10-20 251 1.20

20-40 2.50 1.18

0-10 251 1.20

Moposuh/Morovi¢ 104 10-20 2.50 1.17

20-40 2.50 1.17

YopraHoBauka 0-10 251 127

mryma/Cortanovadka Suma 105 10-20 2.52 121

20-40 2.50 1.18

0-10 2.59 1.30

Tlonosura/Popovica 106 10-20 259 1.30

20-40 2.59 1.29

201



_ bp. JlyGuna Cneumbwfﬂ_a 3anpeMHHCKa

Jlokanurer/Locality Tauke/Plot /Depth maca/Specific maca/Bulk
number weight density

0-10 2.62 1.34

Bpuiaiy/ Vrsac 421 10-20 2.62 1.34

20-40 2.61 1.33

0-10 2.69 144

Cyb6oruna/Subotica 422 10-20 2.69 1.43

20-40 2.68 1.43

o 0-10 2.60 1.31

Bauku hﬁ)(i—l;)ol.;l;(;p/BaCkl 423 10-20 259 121

20-40 251 1.20

0-10 2.54 1.22

Awnnpessbe/Andrevlje 424 10-20 2.48 1.15

20-40 2.47 1.13

0-10 2.54 1.23

PamxoBuna/Raskovica 425 10-20 2.53 121

20-40 248 1.15

0-10 2.52 1.20

Kurenax/Klenak 426 10-20 2.47 1.14

20-40 2.43 1.09

0-10 2.50 1.18

Kynunoso/Kupinovo 427 10-20 247 1.14

20-40 2.43 1.09

VY rtabenu 75. cy mpukazaHe OCHOBHE XEMH]CKe
ocobunHe 00yxBaheHe MOHUTOPUHTOM Y OBOj CTYAH]H.

Tabena 75. OcHOBHE XeMHUjCKE OCOOMHE 3eMJBHIITA
Table 75. Basic chemical soil properties

characteristics covered by the monitoring.

Table 75 presents the basic soil chemical

pHy
Jlokamntet/ Taqllcsfl.Plot FyGual Hfg/ ;y)H Kl CaCo; ’;YMYC’ N C K P Mg Ca Na | CEC
Site number | Depth |inH,0 | PH iln ums
KC

TlennGaarol 0-10 7.77 757 1396 241| 0051| 2153 128/ 221 10,303| 41,39| 0030 125
Deliblato 101 10-20 7.85 759| 1455 077 0012] 1691 1,12 183 9232| 39,26| 0035 85
20-40 7.93 7.85| 1396 1.29| 0013] 1559 0,99 165 8529 37,59| 0035 80
_ 0-10 7.82 750 156 6.37| 0347| 6.164] 193] 251 15828 33,86 0010 145
Plavna 102 10-20 8.04 7.70| 1465 340| 0.112| 3.888 1,38 198 14,297| 31,79| 0010/ 132
20-40 8.35 8.09| 14.05 072 0.006] 2463 1,06 190/ 15590 38,15 0011 105
— 0-10 6.4 6.25| 16.22| 9.37| 043] 4926 395 519 4,899 341 0030 175
Branjevina 103 10-20 6.12 5.69| 16.70| 4.88) 0.22| 2487 4,06 510 4528 2,10/ 0035 182
20-40 6.25 573 17.03| 442| 0.157| 1.898 4,37| 500 5,030 2,02| 0035 115
Moposih/ 0-10 7.07 6.58) 1.66| 4.05 0.187| 2358/ 377| 481 3918 2,64| 0078 485
Morovié 104 10-20 6.77 6.23| 1.47| 277 0.127| 1.351| 246 450/ 3986 223 0105) 475
20-40 6.68 599| 1.13| 1.06] 0078 0811 3,80 395 4,002 2,38 0120 421
— 0-10 7.64 7.30) 142| 9.61| 0574| 8916 541| 6.2 12106| 53,89 0006| 135
Cortanovei 105 10-20 7.73 734  141] 817| 0317| 5998 395 425 12265 58,22| 0006 85
20-40 8.18 7.8/ 1.04| 175 0028] 4211 458 398 10272| 64,12 0006 80
Monosmmal 0-10 5.99 450 15.06| 7.44| 0318 4551| 3,26 582 2,078 1,23| 0006| 145
Popovica 106 10-20 5.58 428 1498 496 019 2739 2,50| 5.2 1,941 051 0007 102
20-40 5.21 407| 1511 3.21 0.1 1536 242| 385 1,744 042 o006 83
Bpuan/ 421 0-10 6.34 525/ 155 9.49| 0408 5028 457| 618 2736 2,83 0008 132
Vrsac 10-20 4.97 493 157 578 0.86| 2371| 514/ 585/ 2,869 2,15 o008 88
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pHYy
Bp. Jlyouna/ | PHYy KCI/ Xymve/
Jloxamuret/ | rauke/Plot H.O/ pH CaCOy | s N C K P Mg Ca Na | CEC
Site number Depth | inH,0 | PHIn
KCl
20-40 536 487 167 556 0123 156 453 520 2,993 160] o008 75
CvSommal 0-10 761 6.62] 1391] 177 136 2386 1,25 200 3,019 9,00] 0035 135
Syuboti;‘a 422 10-20 754 6.63] 13.94] 147 0036 0654 098 185 3595 12,86 0040 95
20-40 777 767 1395 195 0035 0744 1,05 180 3510 6,37 o0045] 85
Bauku 0-10 598 6.06| 1484 598 0817 1531 395 525 5015 379] o030 184
Morourrop/ |, 10-20 551 465 16.40] 518 o0.199] 3196 263 470 5300 166 0045 148
Backi
Monogtor 20-40 5.83 473| 16.69| 4.44] 013 2111 361 425 5438 2,10| o000| 129
N 0-10 57 445 115 598 0259 33 275 525 5963 552| o008] 139
A :[dprevlje 424 10-20 5.42 393 154 393 o011] 1362 276 450 6,083 351 o008 112
20-40 531 381 105 194] o0o0es| 0807 199 375 5254 1,40| o008 108
N 0-10 4.96 481 16.03] 845 o0557] 735 300 750 3814 2.46| 0035 1520
Rz;ioi’;:a 425 10-20 545 499] 134 327 o0177] 2251] 319 720 4301 258 0040] 1850
20-40 5.95 530 171] 203 0122] 1367 306 620 4442 2.86] 0,040 18,90
Knona] 0-10 754 732] 156] 848 0597 6474 643 950/ 10,333] 13,70 o0088| 494
Klenak 426 10-20 76 748 195 545 0352 3779 595 905 1015 11,25| 0096] 498
20-40 7.66 747 122] 261 o0252] 2312 3,95 8,00 9,98 8.15] o120 478
Kemmono 0-10 6.93 685 198 933 0719] 8285 442 750 7,899 8.40| o088| 476
Kyupinovo 427 10-20 7.18 715 190] 367 o038l 3556 401 700 7,715 6,50] 0,102] 468
20-40 7.45 720 116] o096 0255 2332 362 450 7,204 579 0156 424
VY tabemu 76. je mpHKazaH campxaj TEIIKHX Table 76 shows the content of heavy metals,

MfETaiaa, TC FBO)KI)B. 1 MaHT'aHa y 3€MJbUIITHUMa

iron and manganese in the soils.

Tabena 76. Cagpkaj TEHIKNX MeTaJla 1 MUKPOEJIeMEeHaTa y 3eMJbUILTHMA
Table 76. Content of heavy metals, iron and manganese in the soils.

Jloxaymmret/ Osnaka Z[yGI/IHa Huxn/ CXhIr)(;)n“’:i/u Onoso/ | Bakap/ KaHMN;"Jy uux I'Boxhe Masnran/
) OrJIeAHe /Depth | Nickel m Lead Copper Cadmium /Zink /Iron Manganese

Locality ;II(())I:];IS:::E)Z/I' cm mgkg? | mgkg? i mgkg! | mgkg® | mgkg® | mgkg® gkg™ gkg™*
0-10 6.74 4.97 32,38 6,96 1,60 18,87 8,10 98,07

HemiGnaro/Deliblato 101 10-20 6.19 4.86 22,81 7,51 1,87 17,25 7,67 267,43
20-40 5.39 481 | 5673 | 533 605 | 16,98 6,39 259,40

0-10 16.23 | 1607 | 10153 | 1970 | 656 | 97,26 13,83 237,38

Inasua/Plavna 102 10-20 | 1329 | 1252 | 8876 | 1613 | 649 | 71,50 10,83 470,14
20-40 3.86 335 | 7586 | 4,69 696 | 3631 8,20 357,63

0-10 1307 | 1346 | 7158 | 1465 | 511 | 64,87 16,59 526,48

bpamesuna/Branjevina 103 10-20 | 1219 | 1256 | 7983 | 1479 | 510 | 57,63 19,70 514,05
20-40 | 1351 | 1171 | 8505 | 1640 | 569 | 67,22 21,68 483,58

0-10 11.65 | 1023 | 8290 | 1292 | 563 | 6351 18,80 353,61

Moposuh/Morovi¢ 104 10-20 10.61 1020 | 8529 12,88 5,00 61,50 18,99 415,57
20-40 9.72 943 | 7938 | 11,80 | 465 | 69,97 20,63 488,12

. 0-10 2094 | 1841 | 4020 | 2298 | 1.8 | 68,69 21,04 369,13
Hopranosuw/Cortanovci 105 10-20 1876 | 17.39 | 69,98 | 21,55 1,82 67,63 19,78 315,39
20-40 | 1747 | 1514 | 4737 | 2120 | 254 | 7168 25,91 634,58

0-10 1535 | 1570 | 101,90 | 1499 | 529 | 60,35 20,68 1379,79

Tonosuia/Popovica 106 10-20 | 1446 | 1466 | 101,80 | 1633 | 623 | 11111 | 22,03 1093,69
20-40 | 1478 | 1280 | 101,83 | 17,93 | 557 | 7487 22,22 772,04

0-10 1017 | 981 | 7698 | 1234 | 550 | 61,58 15,25 462,53

Bpmaw/Vrsac 421 1020 | 814 | 906 | 8702 | 98 | 461 | 6018 | 178 284,07
20-40 9.37 812 | 7832 | 11,37 | 524 | 6096 18,01 283,94

0-10 1028 | 1057 | 6539 | 2461 | 539 | 30,84 5,16 152,65

CyGoruua/Subotica 422 10-20 8.32 721 | 4754 | 1010 | 495 17,16 4,50 207,24
20-40 452 392 | 5137 | 549 516 | 1457 3,72 203,73
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Baukn Mownorrop/ 0-10 12.26 | 11.75 | 79,64 | 13,66 6,00 86,33 18,01 723,85
. N 423 10-20 | 1212 | 1164 | 7021 | 1350 | 522 | 7367 19,22 149,09

Beli Monostor
20-40 | 1175 | 1018 | 7201 | 1426 | 490 | 12397 | 2068 209,77
0-10 1537 | 1472 | 67,82 | 1501 | 521 | 6807 | 2024 443,52
Anzipessbe/Andrevlje 424 10-20 | 1489 | 1404 | 7067 | 168 | 638 | 6570 23,01 424,98
20-40 | 1406 | 1305 | 7063 | 1828 | 520 | 60,90 | 22,66 651,67
0-10 1339 | 1187 | 7563 | 138 | 520 | 117,73 | 17,36 368,30
Pamkosnma/Raskovica 425 10-20 | 1255 | 1101 | 6830 | 1402 | 551 | 8511 | 1860 369,88
20-40 | 1272 | 1102 | 5701 | 1543 | 537 | o061 | 22,26 297,81
0-10 33.98 29.44 | 130,07 | 41,23 6,74 150,19 31,89 789,56
Krenax/Klenak 426 10-20 | 3307 | 2866 | 127,88 | 40,13 | 6,76 | 120,08 | 33,76 760,15
20-40 | 3468 | 3006 | 12876 | 4209 | 604 | 111,99 | 34,06 400,95
0-10 3314 | 3011 | 10628 | 3657 | 621 | 11496 | 29,24 377,37
Kynunoso/Kupinovo 421 10-20 | 3298 | 2085 | 10398 | 3760 | 623 | 97.66 31,08 336,50
20-40 | 2915 | 2526 | 10490 | 3538 | 591 | 8700 | 3081 188,92

Y UCKycWju pe3yiTara HCTpaXKHBama Cy
HAjBOXHHUJH DPE3yNTaTH Be3aHW 3a (PU3NYKE U
BOJ/IHOBA3/yIITHE OCOOMHE 3eMJBHIITA, Ka0 U 33 XEMHjCKe
0coOWHE 3eMJBHIITA.

Du3nyKe U BOAHOBA31YILIHE 0COOMHE 3eM/bUINTA

Campxkaj  Qpaknmje  mpaxa +  TJIHHE
npenonpehyje ocrame Quznuke W BOJHOBA3AYIIHE
0COOMHE 3eMJBHINTA. Y MCTPAKMBAHUM XOPU3OHTHMA
npeosialyjyhe TekcrypHa kiaca je wminoBada (TpauKoH
16), mro ynyhyje Ha unmmeHuily na cy y BehuHH
npo¢uiia MOBOJbHE BOJIHOBA3AYIIHE OCOOMHE 3eMJBHUIIITA
y npBux 40 cm nyOuHe.

The most important results related to the
physical, chemical and water retention properties of the
soil are given in the discussion of the research results

Physical and water retention properties of the soil

The content of silt + clay fractons determines other
physical and water retention soil properties. The
prevailing texture class in the studied horizons is loam
(Chart 16), which implies that most profiles have
favourable water retention properties of the soil in the
first 40 cm of soil depth.

OHnopacTu necax
OIleckoEHTa HIOBAYA
OMnoepada

MO mHOEHT2 HIOEIHA
OlTpammkacTa WIOBaHa

EIIpanmkacTo ITHHOBHTR HIOBIHa

I'padgmkon 16. TekcTypHa Kiaca Ha UCTPAKUBAHUM JIOKAJIUTETUMA

Chart 16. Texture class of the study sites
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Crnenmpuyaa u 3aIpeMHUHCKAa Maca 3eMJBUINTA
CY Y CKJIaIy ca JI0CaIallbiM HCTPaKUBAIMA.

XeMujcke 0co0OHHE 3eMJ/bUIITA

Peaknuja 3emspumHoOr pacteopa (pH BpeaHOCT)
ce kperama y rpanumama ox 3,81 mo 8,09. VY
ACTPOKUBAHUM 3eMJBHINTUMA je YTBpheH caapxkaj
CaCQO; y unrepBaiy on 1,55 o 17,55%.

On XeMHjCKUX OCOOMHA 3eMJBHUINTA CaJllpPiKaj
MHKpOeJieMeHaTa M TEeIIKMX MeTaja ymyhyje Ha cTame
onrepehenoctn 3emspumra. CaMa oOIeHa CTereHa
ontepelieHOCTH  3€MJBHINTA TEIIKAM MeTanuMma je
U3BpILEHa Ha OCHOBY Kputepujyma bpyne Emumnrxayc
(1981) 3a MK (MakcumamHa ~ JT03BOJhEHA
KOHIICHTpAIMja) TMOJbONpUBpeAHUX 3emipumTa (Y
CpOuju moctoju mpaBwiHuK camo 3a MJIK 3a
MOJbONIPUBpEAHA 3eMibHIITa). Y cienehoj tabenu majy
ce crereHu onrtepehenocTn y ogaocy Ha M/IK.

Specific weight and bulk density of soil are in
accordance with previous studies.

Chemical properties of the soil

The reaction of soil solution (pH value) ranged
from 3.81 to 8.09. The content of CaCO; in the
investigated soils was in the range from 1.55 to 17.55%.

The content of trace elements and heavy metals
in the soil are the chemical soil properties that determine
the loading of soil. Brune Elinghaus™ criteria (1981)
were used to score the degrees of the MAL (maximum
allowable limits) of heavy metals in agricultural soil. (In
Serbia there are rules only for the MALSs for agricultural
sol). The following table gives loading levels in relation
to the MAL.

Ta6ena 77. Crenen ontepeheHocTu 3emipuiTa y onHocy Ha MJIK
Table 77. Degree of loading in the soil compared to the MAL

Crenen onrtepehenoctu %
Degree of loading
1-5 510 10-25 25-50 50-100
Bpio muzak/ . Bpo Bucox/
Very low HusagLow Cpe;um/CModerate BHCOE/ngh Very high
BH BB

Canpxaj HUKJIa HM Yy jJEOJHOM Y30pKy HHje
npenaszno MJIK, kao vHu 50% onTtepeheHocTr 3eMIbHIIITa
y oanocy Ha MJIK (rpadukonu 17, 18, 19 u 20).
Hajonrrepehenuju je 6uo cnoj ayoune ox 0 1o 10 cm.

@EB
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mEBH

I'padukon 17. Canpikaj HUKIIA y CBUM y30pIIHMa
Chart 17. The nickel content in all samples

None of the samples had the nickel content
above the MAL (Charts 17, 18, 19, and 20) or 50% of
the soil loading. The highest loadngs were determined at
a depth of 0 to 10 cm.
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I'padpuxon 18. Canpikaj HuKia y cinojy ox 0 1o 10 cm
Chart 18. The nickel content at a depth of 0 to 10cm
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I'padmkon 19. Canpikaj Hukia y ciojy ox 10 no 20 cm I'padmron 20. Canpixaj HukIa y cinojy ox 20 no 40 cm
Chart 19. The nickel content at a depth of 10 to 20cm Chart 20. The nickel content at a depth of 20 to 40cm

XpoM je y BehinHH ciaydajeBa MoKa3ao Cpeimy In most case, chromium had a moderate loading
onrrepehenoct y onqaocy Ha MJIK (rpadukonn 21, 22, compared to the MAL (Charts 21, 22, 23 and 24).
23 u 24).
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I'paduxon 21. Canpikaj Xxpoma y CBUM y30pIiMa I'padmkon 22. Canpikaj xpoma y ciojy ox 0 1o 10 cm
Chart 21. The content of chromium in all samples Chart 22. The content of chromium at a depth of 0 to 10 cm
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I'paduxon 23. Canpxaj xpoma y ciojy ox 10 mo 20 cm I'paduxon 24. Canpxaj xpoma y ciojy ox 20 mo 40 cm
Chart 23. The content of chromium at a depth of 10 to 20cm  Chart 24. The content of chromium at a depth of 20 to 40 cm

Cazpikaj onoBa je y ceiaM ciaydajeBa OMo n3Has The lead content was in seven cases above the
MJIK. Kputnuna BpeaHoct 3a onoBo je 74,9 mg/kg, u MAL. The critical value for lead is 74.9 mg/kg, and this
OBy rpammmy mpenasu 56,40% ysopaka. Y Behunm limit was exceeded by 56.40% of the samples. A very
ciydajeBa je yrBphena Bpio Bucoka omntepehenoct high loading was determined in most cases, (Charts 25,
(rpadukonu 25, 26, 27 u 28). 26, 27 and 28).
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I'padukon 25. Campikaj 0J10Ba y CBUM y30pLIUMA I'paduxon 26. Canpixaj onosa y ciojy ox 0 mo 10 cm
Chart 25. The content of lead in all samples Chart 26. The content of lead at a depth of 0 to 10 cm
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I'padukon 27. Canpixaj onosa y ciojy ox 10 o 20 cm I'padukon 28. Canpixaj onosa y ciojy ox 20 mo 40 cm

Chart 27. The content of lead at a depth of 10 to 20 cm Chart 28. The content of lead at a depth of 20 to 40 cm
Hucka no cpenma onrepehenoct je yrBphena 3a Low to medium loading was determined for
6akapa (rpadukonu 29, 30, 31 u 32). copper (Charts 29, 30, 31 and 32).
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I'padukon 29. Canpixaj 6akpa y CBUM y30pIMa I'padpuxon 30. Canpixaj 6akpa y ciojy ox 0 1o 10 cm
Chart 29. The content of copper in all samples Chart 30. The content of copper at a depth of 0 to 10 cm

208



@EB

=]

ac

oH

mEBH

I'paguxon 31. Canpxkaj 6akpa y ciojy ox 10 mo 20 cm
Chart 31. The content of copper at a depth of 10 to 20 cm

On CcBUX UCTPaOXMBAaHMX TEIIKMX MeTana
UCTpa)XMBaHa 3eMJbMINTA Cy HajBuiie onrtepeheHa
kagmujymoM (rpaduxonu 33, 34, 35 u 36). ¥V HajBehem
Opojy cmyuajeBa canpxaj npenasu MUK (rpaduxonu
33, 34, 35 u 36).
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I'padukon 33. Canpikaj KagMujymMa y CBUM y30pLHMa
Chart 33. The content of cadmium in all samples
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I'paduxon 32. Canpxaj 6akpa y ciojy ox 20 mo 40 cm
Chart 32. The content of copper at a depth of 20 to 40 cm

The investigated soils have the highest loading
of cadmium of all investigated heavy metals (Charts 18,
19, 20 and 21). In most cases the content exceeds the
MAL (Charts 33, 34, 35 and 36).
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I'paduxon 34. Canpxaj kagmujyma y ciojy ox 0 1o 10 cm
Chart 34. The content of cadmium at a depth of 0 to 10 cm
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I'padukon 35. Canpxaj kagMujyma y ciojy ox 10 no 20 cm I'padukon 36. Canpskaj kagmujyma y cinojy ox 20 no 40 cm
Chart 35. The content of cadmium at a depth of 10 to 20 cm Chart 36. The content of cadmium at a depth of 20 to 40 cm

Pesynratu UCTpaXMBamba 3eMJBHUIIITA The investigations of the soil zinc loading
onTtepeheHrX LUHKOM YKa3yjy Ha HHMCKy g0 cpemmy Iindicate a low to moderate loading of this heavy metal
ontepeheroct oBuM Temkum Meranom (rpaduxonn 37, (Charts 37,38, 39 and 40).

38, 39 u 40).
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I'padmkon 37. Caspkaj UMHKA Y CBUM y30pIHMa I'padmkon 38. Canpixaj uunka y ciojy o 0 no 10 cm
Chart 37. The content of zink in all samples Chart 38. The content of zink at a depth of 0 to 10 cm
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I'paduxon 39. Canpixaj nuHka y ciojy ox 10 go 20 cm
Chart 39. The content of zinc at a depth of 10 to 20 cm

19.MOHUTOPUHI HA BUOMHAUKALUJCKUM
TAUKAMA JIPYT'OI' HUBOA

MoHUTOpUHT Ha mapueiama JIpyror HUBOA
CIpOBOAM €€ Y  HAj3HAY3jHUJUM  LIYMCKHM
€KOCHCTeMUMa W TPEACTaBba HAjUHTCH3UBHUjH HHUBO
MOHHUTOPHHTAa yTHIdja 3araljema Ba3gyxa Ha CTame
uryma. Pe3yiraTté oBOr HWBOA MOHUTOPWHTA CY TOpPEX
npahema yTumaja 3arahema Ba3ayxa Ha IIyMe 3HAYA HH
M 33 OAPKHMBO Ta3[OBamke IIymMaMa, OYyBame
OWojuBep3UTeTa, 3AIITHTY IIyMa OJf OHOTHYKUX W
aOMOTHMYKKX IITETHUX (aKTopa U cariieiaBambe yTUIlaja
KJIMMaTCKUX MIPOMEHa Ha crame myma. [lapriene apyror
HUBOA MOHHUTOPWHTA Cy 3Ha4yajHE 3a HCTPAKUBAHE
Y3pOYHO - TOCIENUYHHX oOJHOca u3Mely cTpecHux
tdakTopa m crama myma. I[Ipojekrom crnpoBolema
MOHUTOPHHIA YTHIIaja 3arahema Ba3lyxa Ha CTame
myMcKkux exocuctema y 2014, romuHu MpenioKeHUM O]
ctpane MHCTUTYTa 32 HU3HM]CKO IIyMapcTBO U JKUBOTHY
cpequny u  npuxBahennm  ox  Ilokpajunckor
ceKperapujata 3a TMOJLONPHBPENY, BOIOIPUBPELY H
HIyMapcTBO je 0o mpenBul)eHo Ja ce Ha JBe mapiiese
Oyror HHBoa MoHuTOpuHra y Opanuma u Ha Dpymoj
I'opu u3Bpiie cnenehe akTMBHOCTH HA MOHUTOPHHTY:

® OLleHA CTamkba KPOILIKLH cTadana

* y30pKoOBam-€e U aHajau3e juiha ca crabana

e oueHa (eHosoruje cradana

® OIleHA CACTABA U 3aCTYNJbeHOCTH NPHU3eMHe
Bereranuje

e onena omrehema aumha ox o3ona

® AaHAJIM3a 3eMJBMIITHOT PacTBOpa

® aHAJIH3e CACTaBa aTMOC(PEeCKUX MAaBHHA

® aHAJIHM3e XeMHjCKOI cacTaBa onaJor Juimrha,
TPpaHYMIA H IUI0A0BA
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I'paduxon 40. Canpikaj nuuka y ciiojy ox 20 g0 40 cm
Chart 40. The content of zink at a depth of 20 to 40 cm

19. MONITORING ON THE LEVEL Il SAMPLE
PLOTS

Monitoring on the Level Il sample plots is
carried out in the most important forest ecosystems and
presents the most intensive monitoring of the effects of
air pollution on the condtion of forests.In addition to
their main contribution to the monitoring of air pollution
impacts, the obtained results are also important in the
fields of forest management, biodiversity conservation,
forest protection against biotic and abiotic factors, and
the effects of climate change on forest condition. The
intensive monitoring on the Level Il sample plots is also
of great importance for the interpretation of cause -
effect relationships between stress factors and forest
condition. The program of monitoring the impact of air
pollution on the state of forest ecosystems in 2014,
proposed by the Institute of Lowland Forestry and
Environment and approved by the Provincial Secretariat
for Agriculture, Forestry and Water Management,
included the following parameters observed on the Level
IT sample plots established in Odzaci and on Fruska
Gora:

crown condition

leaf sampling and analysis

e tree phenology

e ground vegetation
abundance

e ozone-induced foliar injury

e chemical composition of the soil solution

e composition of atmospheric precipitation

e chemical composition of the foliage, twig
and fruit litterfall

composition and
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MOHHTOPHHT Ha mapIeisamMa ca IpyriM HUBOOM
je CIIpOBEJIeH y CKJIaly ca MPUPYYHUIIIMA O METo/1aMa U
KpUTEpHjyMHMa 32 ycarjalleHO Y3UMame Y30pKa,
OIIEHy, MOHHTOPDHHI ¥ aHalu3y yTumaja 3arahema
Ba3lyxa Ha IMyMe KOjU TPEeACTaBibajy MehyHapomaHO
npuxBaheny METOJIOJIOTH]Y 3a cripoBoheme
MOHHUTOpPHHTA yTHIIaja 3araljema Ba3ayxa Ha myme. 300r
gumeHnIe na ce 2014. roguHa KapakTepucaia BEITHKOM
KOJIMYMHOM TIaJJaBHHA W JyTrOM BETeTAIMjoM H3BpIIEHA
je anammsza Hemto Beher Opoja y3opaka majaBUHA U
omaor jumha of IIAHUPAHOT ¥ yoOmdajeHor Opoja jep
je To OWIO HEOMXOAHO 3a OBa] KOHTUHYHPAHH
MOHUTOPUHT. Y HapeiHOM Jely H3BelTaja Cy IO
norjiaBjpuMa TIIpUKa3aHu W aHAJIM3HWpAHU IIOoAalu
npukymeeHu y 2014, roouHu Ha mnapuenaMa Apyror
HuBoa y All Bojsoaunu.

20. MPOUHEHA CTABA KPOIIBU CTABAJIA

HA BUOUHAUKALNJCKUM TAYKAMA
APYTI'OI' HUBOA

[Iponena crama Kpoummu crabana ca LUbEM
yTBphuBama HHUBoa  jaedonmjanije W yTHIAja

AHTPOIIOTEHUX W TPHPOJHUX CTPECHUX (aKTopa Ha
CTame cTabaja ce CIPOBOAM jETHOM TOIWIILE Ha
napienamMa ca JIpYyrHM HHBOOM MoOHMTOpuHra. OreHa
CTama KPOIIkY Ha MapleigaMa JIpyror HUBOA W3BpIIEHA
je Ha mapuenu y Ouyaruma 22. 07. 2014. rogune, a Ha
napueny Ha Opymikoj ropu mporeHa je u3BpiieHa 21.
07. 2014. ronuue.

[Mpolena crama crabana Ha TapHenw 3a
CIpoBOl)ere WHTEH3WBHOI MOHUTOpPHHTa Ha Dpymikoj
Tl'opu oOyxBatmma je 46 cramHO oOenexeHHX cradana
(41 crabno xuTHwaka, Tpu crabma jume u 2 crabia
OykBe), JIOK je OlleHa Ha TauyKH y HIyMH bpameBuHA KOA
Onaka obyxBaTuia 48 crabana xpacrta nyxmwaka. OueHa
CTama Kpolmmku crtabaja je ykJbydumBaia ojpehuBame
WHTEH3UTeTa Jedonujanyje, BHUTAIHOCTH cTabana,
craryca crabana, OOYHe 3aceHe KpPOILIbH, BUIJBUBOCTH
KpOLIbHY, IUIONOHOIICHa BUIJBUBOI Jefla KPOLIkU U
yTBphuBame TpUCycTBa CeKyHIapHuUX wu300jaka Ha
nebmuma. OcuM HaBeIEeHOT Ha cTablIMMa je MPOIEeHEHO
npucycTBo omrehema o7 OMOTHYKMX W aOMOTHUYKUX
IITeTHUX (DaKkTopa, AETEPMUHHUCAHH Y3POLM HACTAINX
omrtehema, BpeMe HacTaHka omirelierha W WHTCH3UTET
omrehema.

3a xpact kuTak Ha Ppymkoj ['opu je y 2014.
TOJMHA KOHCTATOBAHO CTame CIUYHO OHOM Yy
nperxonnoj roauan (I'padukon 41). JIOMHHAHTHO Cy
Omna 3acTyribeHa crabanma Oe3 nedonujanmje U ca
cmabum uHTeH3uTeTOM nedonujaruje (82,9% ykymHOTr
Opoja crabana). Jlomuio je 4eTBPTY TOIUHY 3apeIoM IO
cMamema ydemha cradana ca yMepeHUM WHTEH3UTETOM

Monitoring on the Level Il sample plots was
carried out in compliance with the manuals on methods
and criteria for harmonized sampling, assessment,
monitoring and analysis of the effects of air pollution on
forests, which make an internationally approved
methodology for successful monitoring implementation.
Due to the fact that the year of 2014 was characterized
by large amounts of rainfall and a longer growing
season, the analysis included a bit larger number of
samples of precipitation and leaflitter than it is usually
planned because it was necessary for the continuous
monitoring. The following report, divided into relevant
chapters, presents the data collected on the Level Il
sample plots in AP Vojvodina in 2014,

20. CROWN CONDITION ASSESSMENT ON THE
LEVEL Il SAMPLE PLOTS

Assessment of crown condition aimed at
determining the degree of defoliation and the impact of
anthropogenic and natural stress factors on the condition
of trees is carried out once a year on the Level Il
intensive monitoring plots. The assessment of crown
condition on the Level Il sample plots was carried out
in Odzaci on July 22", 2014, and on Fruska Gora on
July 21%, 2014.

The assessment of crown condition on the
intensive monitoring plot Fruska gora was carried out on
46 permanently marked trees (41 sessile oak trees, 3
lime trees and 2 beech trees), while the assessment on
the sample plot in the forest Branjevina near OdZzaci
included 48 marked trees of pedunculate oak. The
assessment of the crown condition included
determination of defoliation intensity, tree vitality, tree
social class, lateral crown shading, crown visibility,
fruiting of the visible crown, and the presence of
secondary shoots on the stems. Furthermore, the damage
caused by biotic and abiotic factors was registered, their
agents identified, and the time of occurrence and extent
of damage determined.

The state of the sessile oak trees on Fruska Gora
in 2014 was similar to the previous year (Chart 41).The
assessment has shown dominant participation of trees
with no and with slight defoliation. (82.9% of the total
number of trees). It was the fourth consecutive year with
a decrease in the participation of trees with moderate
intensity of defoliation.
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I'pajuxon 41. Pacnopen crabana kutmaka o kiacama aedonujamnuje y nepuoay 2009 — 2014, ronune
Graph 41. Percentage of sessile oak trees by defoliation classes in the period 2009 - 2014

PeructpoBaHo je Cylieme jeTHOT KHUTHaKOBOT
crabia 3a Koje je MNpeTXOJHE TIOJHHE KOHCTaTOBaHA
nedonujarmje 90% wu kom kora je yTBpheH Haman
keunodadrux nHcekata. Y nepuony ox 2012. no 2014.
roguHe 3a0eNexeHa je TojaBa Cymiema YKYIMHO TpH
cTabna oBe BPCTE Ha MapIesid CMeITeHo] Ha DpymiKoj
lopu. Cymemwe jemHor crabna HacTtano je Kao
nociieuia npenoMa sebna Ha MecTy pa3Boja TJbUBE
TPYJIEKHHUIIE, TOK Cy Ce IpeocTalia [Ba crtabia ocyImia
BEpPOBATHO Kao Mocieauna excrpemue cyme y 2011. u
2012. roaMHU KoOja je CTBOpHWJIA MPESAMCIIO3UIM]Y 3a
HamaJ CeKyHJapHUX WHcekara. Ha mapruenn Ha
Opymikoj ropu KOHCTaTOBaHE Cy Ha crabiuMa mTere y
By Opcra g0 10% nucHe mace Hactane HCXpPaHOM
uHCeKTa paHux aedonujaropa. IlnmogoHomeme crabana
KATHaka W OyKBe HHje KOHCTAaTOBAaHO, ajH je
KOHCTAaTOBAaHO KOJ| TPH CTa0Jla KPYIHOIWCHE JIWIIE.
Cpenme NpucycTBO CeKyHIapHUX M300jaka yTBpheHO je
kox 19 crabna kuTHaka, 10K cy BeoMa OpojHH Ounn Ha
7 crabana.

YV 2014. roguuu 3a HajBehu 1€0 OICHMBAHUX
crabana XpacTa JyKmaka je Omila KapaKTepuCTHYHA
cnaba aedonmjanuja. IToBehano yuemihe crabama ca
cmaboMm u ymepeHoM neoJIMjalldjoM HACTal0 je Kao
MOCJIeUIA jaKOT Hamala XpacToBe MenelHuIe Koju je y
0BOj ToauHu 0uo mHTeH3uTeta o 10 mo 30% omrehene

The death f one sessile oak tree was registered.
It had been affected by 90% defoliation caused by an
attack of xylophagous insects n the previous year. In the
preod from 2012 to 2014 three trees of this species died
on the sample plot on Fruska Gora. The death of one tree
was a consequence of the breakage on the trunk portion
attacked by worottng fungi, while the other two trees
dried probably as a result of extreme droughts in 2011
and 2012 that made conditions for the attack of
secondary insects. The trees on the Fruska Gora plot
suffered damage in the form of defoliation of up to 10%
of the leaf mass caused by feeding of early defoliators.
Fruiting was not recorded in sessile oak and beech trees,
but it was observed in three large-leaved lime trees.
Moderate presence of secondary shoots was found in 19
sessile oak trees, while they were quite numerous in
seven trees.

In 2014, the greatest number of the assessed
pedunculate oak trees were characterized by slight
defoliation. The increasing percentage of trees affected
by slight and moderate defoliation was caused by a
strong attack of oak mildew whose intensty in this year
was between 10 and 30% of the damaged leaf mass.
After the droughts in 2011 and 2012, an increasing share
of trees with severe defoliation was recorded. It led to
the death of two pedunculate oak trees in 2014 (trees 1
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mucHe Mace crabama. Hakon cymmmx 2011. m 2012.
roguHe je 3abaiexeH pacT ydemha crtabama ca jakoMm
nedonujajoM U IojaBa Cylliemha cradalia Tako Ja je u
y 2014. KOHCTAaTOBaHO CyIIEHE [Ba CTabla JIyKIbakKa
(cTabma Op. 1 u 38) ca M3pakKeHUM CUMIITOMIHA Hamazaa
cekyHIapHux kcuiogparux uncekara (I'papukon 42).

and 38) with severe symptoms of the attack of

xylophagous insects (Graph 42).
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I'padmxon 42. TIpouenar crabama Quercus robur o ximacama aedonujanmje y nepuoay 2011 — 2014, roauna
Graph 42. Percentage of Quercus robur trees per defoliation classes in the period from 20011 to 2014

[Mpunukom  omeHe crama  cradama  je
KOHCTAaTOBaHO J100PO IUIOOHOIIEHe Ko 39 crabarna, Ha
5 crabana MI0AOHONIICHE je OMUII0 CIIOpaIuvHO JOK KOJ
IBa crabma HUje Owio IUIoJoHOIEHa. Cpelmbe
3aCTYIUbEHH CEKYHIApHH M300jIIM KOHCTaTOBAHHU CY KOJ
8 crabaina, 1ok cy BeoMa OpojHH Owim koj 19 crabana
Ty KEbaKa.

[Moganym npuKyNJbEHN OIEHAMa CTarba KPOIIEHH
crabaia 3a 0o0e mapiesne Apyror HUBOA MOHUTOPHUHTA Cy
npyuKa3aHd y HapeiaHuM Tabemama 672012.PLT,
672012.TRC u 672012.TRD.

The assessment of crown condition found good
fruiting in 39 trees, sporadic in 5 trees and there was no
fruiting in 2 trees. Moderate presence of secondary
shoots was recorded in 8 trees, while they were quite
numerous in 19 pedunculate oak trees.

The data obtained in the course of the crown
condition assessment on both Level Il sample plots are
presented in Tables 672012.PLT, 672012.TRC wu
672012.TRD.
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Ta6ena 78. (XX2012.PLT) O6pasari ca mogarumMa o mapieiu

Table 78. (XX2012.PLT) Sample plot data form
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Table 79. (XX2011.TRC) Crown condition parameters — sample plot on Fruska gora

9p02 s3199ds 981
erodg

048
048
048
048
069
069
069

048
048
048
048
048
048
048
048

Jaquinusal |
errgero fodq

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Aanns Jo aleg
ounonod WALeY?

210714
210714

210714
210714

210714
210714

2107 14

210714
2107 14

210714
210714

210714
210714
2107 14

210714

Jsquinu
10{d UoNEBAIBSIO
arronden fodgq

1
1
1
1
1
1
1
1
1
1
1
1
1
1

S99}
10 Jaquinu dousnbas
ergero (odg MHIOJ

10
11
12
13
14
15

215



SHlewsal
JaylQ/eHexenes
BIrBIOQ

yed umoid
passassyy/oHmody
09X MHRAUHINI()

JuswIsSsasse abe
9811 JO POYIBIN/eIrQBLY
HU100deL1d QHOMIO TOLAJA

abe
994 /errgesd Hooamho

J00ys [eaide ay}
10 doueleaddy//exfogen
JoHmdd YorrIep]

umold Burnoquybiau ay)
wioJj 8duB)S|Q/HmOdN
QHII0Ad 10 oHElOLOT

s100ys
Arepuodagmnfogen
uHderHAN0))

—

adeys
UMOID/PHMmOdN MUIrgQ

Aouasedsuey aberjo4
BUITIHIC
LooHLHadenoHed |

40

35
40

50
45

75
40

45

65
40

45

30

30
35
30
45

35

30
35
10
30
40

15
50
30
35
45

35
35

UMOID 3joym
3y} 4o Bunini4/oamody
QI3 SHIMOHOTOI] |

1.1

11
11
1.1
1.1
11
11
11
11
11
11
1.1

11
11
11
1.1
11
11
11
11
11
11
1.1
11
11
11
11
1.1
11

Jed UMOID Passasse
U3 40 Bunini4/eamods
BIOY JOHBIUHIIIO
QHIMOHOYOL |

UMOID 8]OYM 3y}
10 Bullamo|4/eumodx
QIrANT QHBLIE]]

Jed umoId passasse ay)
10 Buiamol4/oamody
error
JOHRIMHIIIO JHRLE]]

uopieljojea
efuneurodoyy

100
20
20
20
10
65

25

20
50
15
10
20
100
10
20
10
10
10
15
10

15
20

30
10
10
15
10
15

Aunaisin
oHmody LooguI g

Buipeys umoid
dumody eYHO))

sse|o [e100S
BIFQRLY 0ALRL))

Alljenow 79 sjeAowsay
QHEHEINA
— QHAMAD

01

38
01

01

01

01

01

01

01

01

01

01

01

38
01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

9p09d sa109ds 981 |
erodg

048
048
048
048
048
048
048
048
048
048
048
048
048
048
048
048
048
048
048
048
048
018
048
048
018
048
048
048
048
048
048

Jaquinusal |
errgero fodq

16
17
18
19
20
21
22
23
24
25
26
27

28
29
30
31

32

33
34

35

36

37

38
39

40
41

42

43
44
45
46

Aanns Jo aleg
ounonodn WALeY?

210714
210714
210714
210714
210714

210714
210714

210714

210714
210714

210714
210714

210714
210714
210714

210714
210714

210714
210714

210714

210714
210714

210714
210714

210714
210714
210714

210714
210714

210714
210714

Jaquinu
10]d UoIRAIBSIO
arronden fodgq

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

SEEN
10 Jagwinu aouanbag
ergerd [odg MHIOJ

©

17
18
19
20
21

22
23
24
25
26
27

28
29
30
31

32
33
34
35
36
37

38
39
40
41

42

43

44
45

46

216



Taoena 80. (XX2011. TRD) ITapamerpu orrehemma kpomimu, Huo |l - [aprena na ®pymikoj ['opu
Table 80.(XX2011.TRD) Crown damage parameters, Level Il — sample plot on Fruska gora

<
]
gs 03 E T g £5 55 £ o 55 é 3
= < = a 2 = S5
IS &S < =] =] ©n S® 5 &= =i ] =98 By o ] s 3
&g& |ESE g3 =5 =€ 8 z SEE 25 2 5% ~ 8 2 €8 £X S8
Eg 2g° =5 SE 28 g g8 @ o & g8°g 8§ g g5
B |5 : 5 : 5 <5 | < K S5
[%2) = o =
1 1 2107 14 1 14 01 32 4 1 210 1
2 1 2107 14 2 14 01 32 4 1 210 1
3 1 2107 14 3 14 01 32 4 1 210 1
4 1 2107 14 4 14 01 32 4 1 210 1
5 1 2107 14 5 14 01 32 4 1 210 1
6 1 2107 14 6 14 01 32 4 1 210 1
7 1 2107 14 7 14 01 32 4 1 210 1
8 1 2107 14 8 14 01 32 4 1 210 1
9 1 2107 14 9 14 01 32 4 1 210 1
10 1 2107 14 10 14 01 32 4 1 210 1
11 1 2107 14 11 14 01 32 4 1 210 1
12 1 2107 14 12 04
13 1 2107 14 13 14 01 32 4 1 210 1
14 1 2107 14 14 14 01 32 4 1 210 1
15 1 2107 14 15 14 01 32 4 1 210 1
16 1 2107 14 16 14 01 32 4 1 210 1
17 1 2107 14 17 04
18 1 2107 14 18 14 01 32 4 1 210 1
19 1 2107 14 19 14 01 32 4 1 210 1
20 1 2107 14 20 14 01 32 4 1 210 1
21 1 2107 14 21 14 01 32 4 1 210 1
22 1 2107 14 22 14 01 32 4 1 210 1
22 1 2107 14 22 32 11 57 3 304 TRAMUNI 4 Trametes unicolor
23 1 2107 14 23 14 01 32 4 1 210 1
24 1 2107 14 24 14 01 32 4 1 210 1
25 1 2107 14 25 14 01 32 4 1 210 1
26 1 2107 14 26 14 01 32 4 1 210 1
27 1 2107 14 27 14 01 32 4 1 210 1
28 1 2107 14 28 14 01 32 4 1 210 1
29 1 2107 14 29 04 220 CERACER 7
30 1 2107 14 30 14 01 32 4 1 210 1
31 1 2107 14 31 14 01 32 4 1 210 1
32 1 2107 14 32 14 01 32 4 1 210 1
33 1 2107 14 33 14 01 32 4 1 210 1
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Ta6ena 81. (XX2011.TRC) Ilaprena y Oyarmma

Table 81. (XX201.TRC) Sample plot in Odzaci
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Taodena 82. (XX2011.TRD) [Tapamerpu omreherma kpomsu, Huso Il - Iapuena y Oyaruma
Table 82. (XX2011. TRD) Crown damage parameters, Level Il — Sample plot in Odzaci

£ 5 = o u— g g« = S g ™ ] g2
BE 3. | E% gz | B s |G 5. | EE | isB |, |
zc8|5828| 22 |EE |iisy |4 :58 | &= | i35 |23 | 2fsg 2% -5
22 |52 Eg 2= | & ES 2 =27 g3 2°% s =° 3
o h O St @ E go = S 3 8E

1 3 2207 14 1 04 220 7

2 3 220714 2 14 11 56 4 1 307 MICRALP 1

3 3 2207 14 3 14 11 56 4 1 307 MICRALP 1

4 3 2207 14 4 14 11 56 4 1 307 MICRALP 1

5 3 220714 5 14 11 56 4 1 307 MICRALP 1

6 3 2207 14 6 14 11 56 4 1 307 MICRALP 2

7 3 220714 7 14 11 56 4 1 307 MICRALP 1

8 3 2207 14 8 14 11 56 4 1 307 MICRALP 1

9 3 2207 14 9 14 11 56 4 1 307 MICRALP 1

10 3 220714 10 14 11 56 4 1 307 MICRALP 2

11 3 2207 14 11 14 11 56 4 1 307 MICRALP 2

12 3 220714 12 14 11 56 4 1 307 MICRALP 3

13 3 220714 13 14 11 56 4 1 307 MICRALP 2

14 3 220714 14 14 11 56 4 1 307 MICRALP 2

15 3 220714 15 14 11 56 4 1 307 MICRALP 2

16 3 2207 14 16 14 11 56 4 1 307 MICRALP 1

17 3 220714 17 14 11 56 4 1 307 MICRALP 1

18 3 2207 14 18 14 11 56 4 1 307 MICRALP 1

19 3 220714 19 14 11 56 4 1 307 MICRALP 1

20 3 220714 20 14 11 56 4 1 307 MICRALP 1

21 3 2207 14 21 14 11 56 4 1 307 MICRALP 1

22 3 220714 22 14 11 56 4 1 307 MICRALP 3

23 3 2207 14 23 14 11 56 4 1 307 MICRALP 2

24 3 220714 24 14 11 56 4 1 307 MICRALP 2

25 3 220714 25 14 11 56 4 1 307 MICRALP 1

26 3 220714 26 14 11 56 4 1 307 MICRALP 1

27 3 220714 27 14 11 56 4 1 307 MICRALP 1

28 3 2207 14 28 14 11 56 4 1 307 MICRALP 2

29 3 220714 29 14 11 56 4 1 307 MICRALP 1

30 3 2207 14 30 14 11 56 4 1 307 MICRALP 1

31 3 220714 31 14 11 56 4 1 307 MICRALP 2

32 3 220714 32 14 11 56 4 1 307 MICRALP 1

33 3 2207 14 33 14 11 56 4 1 307 MICRALP 1
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21. PEHOJIOIIKA OCMATPAIBA

®denHonoruja j€ IuCIMIIMHA Koja ce OaBu
npahemeM (EHOJOMIKMX T0jaBa W NMPOyYaBamEeM HHUXOBE
3aBUCHOCTH OJI CHOJpallbe cpenuHe. [IpoydaBa mojaBe
OHMOJIOIIKMX LUKIyca M IHHXOBY IOBE3aHOCT C KJIMMOM, a
(deHONOIKE TM0jaBe Cy  NPOMEHE Y JKHBO] NPUPOIU
YCJIOBJbEHE OMOKIMMATCKUM IPOMEHAMa, Kao HIIP. IPOMEHE
y OMJBEHOM CBETY TOKOM ojpeheHor mepuona. [IpBencTBeHo
Koj Owspaka cy To cienehe mpomeHe, omHOCHO QeHodase:
myname, JHCTamke, I[[BeTame, IPOMEHa 00je JIHCTOBA,
cymeme sucroBa uta. [locmatpamem 0BHX I0jaBa MOTY ce
YOUUTH KIMMATCKe IIPOMEHE Yy HaIlloj OKOJIMHU KOje
pe3yntupajy ¢dheHoNaomKuM npomenama. [logaru o BpeMeHy
W Tpajalky TOjeJUHHX JellaBamka Ha OWJbKaMa MpyXajy
BpeqHE MMoJaTKe W MHPOpMalyje o cTamby OMibaka, Kao M o
MorylhieM /iefoBamby OKOJIMHE Ha OHIBKE.

Y OKkBHPY MOHUTOPHHTa Ha OWOWHIMKAIIH]CKO]
taukd HuBoa Il Ha ®pymkoj ['opum m Onammma, Tae ce
nocmarpa ¢enonoruja urymckor napeeha, Tokom 2014.
TOAMHE, OCHOBHHM IIMJb j€ CHCTEMaTCKO IIOCMAaTpame H
cHUMame (peHomomkux ¢aza pa3Boja mymckor apseha, kao
U TocMaTpame H CHUMame OHOTCKMX U a0HOTCKHX
yuHUIaa U nojaBa. OCHOBHU 3ajlaTak Ha OMOWHIMKAIIN]CKO]
Tauku HUBOA II, mTo ce THue eHoNOmKHX ocMmarpama, je
00e30e11UTH OCHOBHE W JIoJlaTHE WHGOpMaIje o crabiuma
KOjH ce Haja3e Ha Taykd, Kako OM ce JOOWIIM Mojamyd O
(henomoruju, Te OOBENM y Be3y ca YTUI@jeM KINME Ha
IIyMCKE €KOCHUCTEME.

Ha Ouounaukanujckoj Tauku HuBoa II, Ha dpyiikoj
l'opu je omabpano 15 crabama, koja cy mpaheHa TOKOM
2014. romume. I[lpahena je rmaBHa Bpcra npBeha Ha
HOBPILIMHK — XpacT KuTmwak (Quercus petrea L.). Tepmunu
npahema Ha Tauy cy owmm: 12.03., 18.3., 25.3., 3.4., 10.4.,
16.4., 30.4., 24.6. 07.08., 8.08., 9.09., 26.9., 03.10., 31.10,,
14.11., 20.11., u 02.12. 2014. rogu=e.

Ha Onomnamkanujckoj Tauku HuBoa II, Ha moapydy
Onaka je omaOpaHo 15 crabana, koja cy mpaheHa TOKOM
2014. rogune. Ilpahena je rnmaBHa Bpcrta napBeha Ha
MOBPINUHKA — XpacT myxmak (Quercus robur L.). Tepmunn
npaherma Ha Tauku cy omiu: 12.03., 18.3., 25.3,, 3.4., 10.4.,
16.4., 30.4., 24.6., 07.08., 08.08., 09.09., 26.9., 3.10., 31.10.,
14.11., 20.11. ui 02.12. 2014. roausxe.

Y okBupy (EHONOWKOr ocMaTpama mnpaheHu cy
cieaehu nmapameTpu:
Ilyname
IIpomena 0oje numrha
Onaname nuuiha
3Havajam  3HamM omrehena smcra WM
KPOILHE

21. PHENOLOGICAL OBSERVATIONS

Phenology can be defined as the study of visible
plant life-cycle events and their interactions with the
environment. Phenological events refer to the changes
in the living nature, which are greatly caused by
bioclimatic changes. It studies the events of the
biological cycle and their interactions with the climate.
Plants undergo the following events or phenophases:
budding, leaf unfolding, flowering, leaf colour change,
leaf dropping, etc. By observing these events, we can
define ambient climate fluctuations, which result in
phenological changes. The data on timing and duration
of certain plant events provide valuable facts and
information about the plant condition and possible
environmental impacts on plants.

Monitoring on the Level Il sample plots on
Fruska gora and in Odzaci, where forest tree phenology
is observed, was in 2014 carried out through systematic
monitoring and recording of the phenophases of the
forest tree growth, as well as through observation and
recording of biotic and abiotic factors and events. The
main task of the phenological observations on the Level
Il sample plots 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 were selected on the Level Il sample plot
Fruska gora. They belong to the dominant species —
sessile oak (Quercus petrea L.). Observations were
carried out on the following dates: 12.03., 18.3., 25.3,,
3.4.,104., 16.4.,, 30.4., 24.6., 07.08., 8.08., 9.09., 26.9.,
03.10., 31.10., 14.11., 20.11., and 02.12. 2014.

Another 15 trees were observed on the sample
plot in Odzaci in 2014. They belong to the dominant
species of the plot — pedunculate oak (Quercus robur
L.). Observations were carried out on the following
dates: 12.03.,18.3,,25.3.,3.4.,10.4.,16.4., 30.4., 24.6.,
07.08., 08.08., 09.09., 26.9., 3.10., 31.10., 14.11., 20.11.
and 02.12. 2014.

The following phenological parameters were
monitored:
budding
leaf colour change
leaf dropping
significant signs of leaf or crown
damage
e other damage (broken branches or
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e Ocrama omrehea (JIOMOBH TpaHa U stems and uprooted trunks)
crabaia, n3BajbUBame cTabaa) e secondary budding
e  CexkyHAapHO Mymame o flowering

o IIBerame
The enumerated parameters were monitored
Hasenenu napamerpu cy npahenu nojemunauno na individually on each marked tree and collectively for all
O3HaYeHHMM CcTabJanMMa, Kao | 3a HaBeleHa crabna yommreno. Marked trees. The following table presents installation
Cneneha TaGena mpexncraBba momatke o moderky dates and basic data on each monitored tree.
ocMaTpama U crabiauma Koja cy npahena.

IMapuena apyror HUBOa MOHUTOPHHTA HA DPYLIKO] Level Il sample plot on Fruska gora

T'opu

Ta6ena 83. (XX2009.PLP) ®opmynap 3a peructpanujy apseha uzadbpaHor 3a WHTEH3UBHHU (DEHOJIOIIKH
MoHuTopuHr (Opymka ['opa)
Table 83. (XX2009.PLP) Form for registration of trees selected for intensive phenological monitoring (Fruska

gora)
Pennu Op. Bp.napnene H};I;I::i")rga Jatym Bp crabna Bunus IIpaBan Tosuunja HApyre .
Sequence Plot Tre_e TOCTaBIbaFba Tree \};Iiz(i)bll(g}p;gft _ocMaTpara OC\I;/[;;I:: B:Iba oncgzﬁzfnje
no. number sgggl:s Installation date number crown visible direction direction observations
1 1 48 06 04 09 44 3 6 1
2 1 48 06 04 09 39 3 8 1
3 1 48 06 04 09 38 3 7 1
4 1 48 06 04 09 34 3 7 1
5 1 48 06 04 09 25 3 7 1
6 1 48 06 04 09 24 3 7 1
7 1 48 06 04 09 23 2 4 1
8 1 48 06 04 09 22 2 4 1
9 1 48 06 04 09 12 2 1 1
10 1 48 06 04 09 13 2 3 1
11 1 48 06 04 09 1 3 6 1
12 1 48 06 04 09 3 7 1
13 1 48 06 04 09 18 3 7 1
14 1 48 06 04 09 14 3 3 1
15 1 48 06 04 09 8 3 8 1

Tabesa 84. (XX2012.PHE) Benexemwe ¢enonomkux peHoMeHa OMOTHYKUX U aOHOTHYKHX (oriTehema)
norahaja (Ha HUBOY OT'JI. TTOJbA-€KCTEH3UBHO 3a mapueny Ha Opymikoj ['opn)
Table 84. (XX2012.PHE) Phenological occurrences of biotic and abiotic (damaging) events (at the sample plot
level-extensive, Fruska gora plot

Pennu 6p Hatym Jpyre
Se uence. Bp.mapuene Bpcre JHorahaj 3anaxarba Orena norahaja O0cepBanuje
m?mber Plot number Species Event code date of the Scoring Date of
observation observation
1 048 1203 14
2 048 1803 14
3 1 048 1 250314 1
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4 1 048 1 030414 2
5 1 048 1 1004 14 3
6 1 048 1 16 04 14 4
7 1 048 1 3004 14 5
8 1 048 1 2406 14 5
9 1 048 1 0708 14 5
10 1 048 1 0808 14 5
11 1 048 1 0909 14 5
12 1 048 2 2609 14 1
13 1 048 2 031014 2
14 1 048 2 311014 2
15 1 048 2 141114 3
16 1 048 2 201114 4
17 1 048 2 021214 5

Ta6ena 85. (XX2012.PHI) benexeme deHomonkux heHOMEHa OMOTHYKKX M abHoTHUKKX (orTehema) qorahaja (Ha
HUBOY CTa0JIa-WHTEH3UBHO, 3a mapiieny Ha Opymikoj ['opn)

Table 85. (XX2012.PHI) Recording of phenological phenomena of biotic and abiotic events (at the individual tree
level-intensively, for the sample plot Fruska gora)

Meton
aTym kopuiheH 3a Te
];Zléignﬁcz Bp.napuere bp npeera Jorahaj 3a€1la>l<};ﬁ,a nggelj};?a HOI:())ManaH:G 06c§§gaunje
Plot number Tree number | Eventcode | date of the ! Method used Other
L observation Scoring for observations
observation
1 1 44 1 120314 1 1
1 1 39 1 120314 1 1
1 1 38 1 1203 14 1 1
1 1 34 1 120314 1 1
1 1 25 1 120314 1 1
1 1 24 1 120314 1 1
1 1 23 1 120314 1 1
1 1 22 1 120314 1 1
1 1 12 1 120314 - 1
1 1 13 1 120314 1 1
1 1 1 1 120314 1 1
1 1 3 1 120314 1 1
1 1 18 1 120314 1 1
1 1 14 1 120314 1 1
1 1 8 1 120314 1 1
2 1 44 1 180314 1 1
2 1 39 1 180314 1 1
2 1 38 1 1803 14 1 1
2 1 34 1 1803 14 1 1
2 1 25 1 180314 1 1
2 1 24 1 180314 1 1
2 1 23 1 180314 1 1
2 1 22 1 1803 14 1 1
2 1 12 1 1803 14 - 1
2 1 13 1 180314 1 1
2 1 1 1 180314 1 1
2 1 3 1 180314 1 1
2 1 18 1 1803 14 1 1
2 1 14 1 1803 14 1 1
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aTyM kopuiheH 3a Te
Pesuim Gp. Bp.napuene bp npsera Jorabaj 3a§a>1<):1}ba Oueﬂg HOI:?ManaH)e o6c{:[§gaunje
Sequence Plot number Tree number | Eventcode | date of the Aorahaja Method used Other
number - Scoring -
observation for observations
observation

2 1 8 1 1803 14 1 1
3 1 44 1 250314 1 1
3 1 39 1 250314 1 1
3 1 38 1 250314 1 1
3 1 34 1 250314 1 1
3 1 25 1 250314 1 1
3 1 24 1 250314 1 1
3 1 23 1 250314 1 1
3 1 22 1 250314 1 1
3 1 12 1 250314 - 1
3 1 13 1 250314 1 1
3 1 1 1 250314 1 1
3 1 3 1 250314 1 1
3 1 18 1 250314 1 1
3 1 14 1 2503 14 1 1
3 1 8 1 250314 1 1
4 1 44 1 030414 3 1
4 1 39 1 0304 14 2 1
4 1 38 1 0304 14 2 1
4 1 34 1 0304 14 2 1
4 1 25 1 030414 2 1
4 1 24 1 030414 2 1
4 1 23 1 0304 14 2 1
4 1 22 1 0304 14 2 1
4 1 12 1 0304 14 - 1
4 1 13 1 0304 14 2 1
4 1 1 1 0304 14 2 1
4 1 3 1 0304 14 2 1
4 1 18 1 0304 14 2 1
4 1 14 1 0304 14 2 1
4 1 8 1 0304 14 2 1
5 1 44 1 1004 14 4 1
5 1 39 1 1004 14 3 1
5 1 38 1 1004 14 3 1
5 1 34 1 1004 14 3 1
5 1 25 1 1004 14 3 1
5 1 24 1 1004 14 3 1
5 1 23 1 1004 14 3 1
5 1 22 1 1004 14 3 1
5 1 12 1 1004 14 - 1
5 1 13 1 1004 14 3 1
5 1 1 1 1004 14 3 1
5 1 3 1 1004 14 2 1
5 1 18 1 1004 14 4 1
5 1 14 1 1004 14 4 1
5 1 8 1 1004 14 4 1
6 1 44 1 16 04 14 5 1
6 1 39 1 16 04 14 4 1
6 1 38 1 16 04 14 4 1
6 1 34 1 16 04 14 4 1
6 1 25 1 16 04 14 4 1
6 1 24 1 16 04 14 4 1
6 1 23 1 16 04 14 4 1
6 1 22 1 16 04 14 4 1
6 1 12 1 16 04 14 - 1
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Penuu 6p.
Sequence
number

Bp.napuene
Plot number

bp npsera
Tree number

Jorabaj
Event code

Hatym
3alaxamwa
date of the
observation

Onena
norabaja
Scoring

Meron
kopuiheH 3a
IocMaTpame
Method used

for
observation

Apyre
obcepaaryje
Other
observations

6 1 13 1 16 04 14 4 1
6 1 1 1 16 04 14 4 1
6 1 3 1 1604 14 3 1
6 1 18 1 16 04 14 4 1
6 1 14 1 16 04 14 4 1
6 1 8 1 1604 14 4 1
7 1 44 1 300414 5 1
7 1 39 1 300414 5 1
7 1 38 1 300414 5 1
7 1 34 1 300414 5 1
7 1 25 1 300414 5 1
7 1 24 1 300414 5 1
7 1 23 1 300414 5 1
7 1 22 1 300414 5 1
7 1 12 1 300414 - 1
7 1 13 1 300414 5 1
7 1 1 1 300414 5 1
7 1 3 1 300414 5 1
7 1 18 1 300414 5 1
7 1 14 1 300414 5 1
7 1 8 1 300414 5 1
8 1 44 1 2406 14 5 1
8 1 39 1 240614 5 1
8 1 38 1 240614 5 1
8 1 34 1 240614 5 1
8 1 25 1 240614 5 1
8 1 24 1 240614 5 1
8 1 23 1 240614 5 1
8 1 22 1 240614 5 1
8 1 12 1 240614 - 1
8 1 13 1 240614 5 1
8 1 1 1 240614 5 1
8 1 3 1 240614 5 1
8 1 18 1 240614 5 1
8 1 14 1 240614 5 1
8 1 8 1 240614 5 1
9 1 44 1 070814 5 1
9 1 39 1 070814 5 1
9 1 38 1 070814 5 1
9 1 34 1 070814 5 1
9 1 25 1 070814 5 1
9 1 24 1 070814 5 1
9 1 23 1 070814 5 1
9 1 22 1 070814 5 1
9 1 12 1 070814 - 1
9 1 13 1 070814 5 1
9 1 1 1 070814 5 1
9 1 3 1 070814 5 1
9 1 18 1 070814 5 1
9 1 14 1 070814 5 1
9 1 8 1 070814 5 1
10 1 44 1 08 08 14 5 1
10 1 39 1 0808 14 5 1
10 1 38 1 0808 14 5 1
10 1 34 1 08 08 14 5 1
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Hatym kopuiheH 3a Hpyre
I;Zﬂtgni% ’ Bp.napuene bp npsera Jorabaj 3araxama OHCH% IocMaTpame obcepBarje
q Plot number Tree number | Event code date of the Horar?a]a Method used Other
number - Scoring -
observation for observations
observation

10 1 25 1 08 08 14 5 1
10 1 24 1 08 08 14 5 1
10 1 23 1 08 08 14 5 1
10 1 22 1 08 08 14 5 1
10 1 12 1 08 08 14 - 1
10 1 13 1 08 08 14 5 1
10 1 1 1 08 08 14 5 1
10 1 3 1 08 08 14 5 1
10 1 18 1 08 08 14 5 1
10 1 14 1 08 08 14 5 1
10 1 8 1 08 08 14 5 1
11 1 44 1 0909 14 5 1
11 1 39 1 0909 14 5 1
11 1 38 1 0909 14 5 1
11 1 34 1 0909 14 5 1
11 1 25 1 0909 14 5 1
11 1 24 1 0909 14 5 1
11 1 23 1 0909 14 5 1
11 1 22 1 0909 14 5 1
11 1 12 1 0909 14 - 1
11 1 13 1 0909 14 5 1
11 1 1 1 0909 14 5 1
11 1 3 1 0909 14 5 1
11 1 18 1 0909 14 5 1
11 1 14 1 0909 14 5 1
11 1 8 1 0909 14 5 1
12 1 44 2 26 09 14 1 1
12 1 39 2 26 09 14 1 1
12 1 38 2 26 09 14 1 1
12 1 34 2 26 09 14 1 1
12 1 25 2 26 09 14 1 1
12 1 24 2 26 09 14 1 1
12 1 23 2 26 09 14 1 1
12 1 22 2 26 09 14 1 1
12 1 12 2 26 09 14 - 1
12 1 13 2 26 09 14 1 1
12 1 1 2 26 09 14 1 1
12 1 3 2 26 09 14 1 1
12 1 18 2 26 09 14 1 1
12 1 14 2 26 09 14 1 1
12 1 8 2 26 09 14 1 1
13 1 44 2 031014 2 1
13 1 39 2 031014 2 1
13 1 38 2 031014 2 1
13 1 34 2 031014 2 1
13 1 25 2 031014 2 1
13 1 24 2 031014 2 1
13 1 23 2 031014 2 1
13 1 22 2 031014 2 1
13 1 12 2 031014 - 1
13 1 13 2 031014 2 1
13 1 1 2 031014 2 1
13 1 3 2 031014 2 1
13 1 18 2 031014 2 1
13 1 14 2 031014 2 1
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aTyM kopuiheH 3a Te
Pesuim Gp. Bp.napuene bp npsera Jorabaj 3a§a>1<):1}ba Oueﬂg HOI:?ManaH)e o6c{:[§gaunje
Sequence Plot number Tree number | Eventcode | date of the Aorahaja Method used Other
number - Scoring -
observation for observations
observation

13 1 8 2 031014 2 1
14 1 44 2 311014 2 1
14 1 39 2 311014 2 1
14 1 38 2 311014 2 1
14 1 34 2 311014 2 1
14 1 25 2 311014 2 1
14 1 24 2 311014 2 1
14 1 23 2 311014 2 1
14 1 22 2 311014 2 1
14 1 12 2 311014 - 1
14 1 13 2 311014 2 1
14 1 1 2 311014 2 1
14 1 3 2 311014 2 1
14 1 18 2 311014 2 1
14 1 14 2 3110 14 2 1
14 1 8 2 311014 2 1
15 1 44 2 141114 3 1
15 1 39 2 141114 3 1
15 1 38 2 141114 3 1
15 1 34 2 141114 3 1
15 1 25 2 141114 3 1
15 1 24 2 141114 3 1
15 1 23 2 141114 3 1
15 1 22 2 141114 3 1
15 1 12 2 141114 - 1
15 1 13 2 141114 3 1
15 1 1 2 141114 3 1
15 1 3 2 141114 3 1
15 1 18 2 141114 3 1
15 1 14 2 141114 3 1
15 1 8 2 141114 3 1
16 1 44 2 201114 4 1
16 1 39 2 201114 4 1
16 1 38 2 201114 4 1
16 1 34 2 201114 4 1
16 1 25 2 201114 4 1
16 1 24 2 201114 4 1
16 1 23 2 201114 4 1
16 1 22 2 201114 4 1
16 1 12 2 201114 - 1
16 1 13 2 201114 4 1
16 1 1 2 201114 4 1
16 1 3 2 201114 4 1
16 1 18 2 201114 4 1
16 1 14 2 201114 4 1
16 1 8 2 201114 4 1
17 1 44 2 0212 14 5 1
17 1 39 2 0212 14 5 1
17 1 38 2 0212 14 5 1
17 1 34 2 021214 5 1
17 1 25 2 021214 5 1
17 1 24 2 0212 14 5 1
17 1 23 2 021214 5 1
17 1 22 2 021214 5 1
17 1 12 2 021214 - 1
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aTyMm kopuiheH 3a Te
I;Zitgnifé Bp.maprene bp npsera Jorabaj 3a§a>1<);ma ,uf))ll:;%l:l?a I'IOI())ManaH;C 06C§§;’aunje
Plot number Tree number | Event code date of the ! Method used Other
number - Scoring -
observation for observations
observation
17 1 13 2 021214 5 1
17 1 1 2 021214 5 1
17 1 3 2 021214 5 1
17 1 18 2 021214 5 1
17 1 14 2 021214 5 1
17 1 8 2 021214 5 1

Ha ocmarpanoj moBpmman Ha ®pymkoj ['opu
(ormemna mapuena 1), BpuieHo je Oenexerme (HEeHOTOMKAX
(deHoMeHna OWOTHYKMX U aOHOTHUKUX (omTehema)
norahaja Ha HHBOY OIJI. I0JbAa-€KCTEH3WBHO, Tabena
(672012.PHE) crabana xpacta kuTmaka (Quercus petrea
L.) o moueTka rojMHe Ia J0 Kpaja Bereraiuje.

Tokom mpBor mperiega 12. wmaprta je
KOHCTaTOBaHO CaMoO ITymHame cradalia, a TaKBO CTame je
koHcTaroBaHo W 18.03.2014. Ilpermemom crabama 25.
MapTa KOHCTAaTOBAaHO j€ KCTO CTalke Kao y paHUjuM
nperieanMa, OJHOCHO EBHICHTHPAHO je CaMo Iymambe
crabamna. [Ipernemom crabana 3. ampuiia KOHCTaTOBAHO je
nuctame cradbana y HuBoy a0 33%. Tokom 10.anpuna cBa
ctabja Cy mpojucTajga Ha HUBO o1 66%, a 16 anpuna je
JUCTalke JOCTHIIIO HUBO on 99%, Te je nmcrame
3agpmieHo 30. 04. 2014. Ilpermegom mopmmue 24.06.,
07.08., 08.08 i 09.09., Hucy yTBpheHe HUKAKBE MPOMEHE
Ha JMihy Ha YATaBO] MOBPIIMHU KOja CE MPaTH.

ToxoMm meproya mocmarpama of 26. cenremopa je
NpUMETHA JIeKoJIopH3anyja Jumha Ha YUTaBoj MOBPIIMHH
y pasmepu on 1%, mok ce 03. m 31. oxToOpa mojaBa
nexonopusanyje ynmntha noeehana Ha 33%. I[lpermemom
noBpuirHe 14. HOBeMOpa JieKoiopu3aniyja juiiha je ouna
noeehana omHocHo 66%, nok je 20. HoBeMOpa M3HOCHIIA
99%. Toxom 3aBpmHor mnpernega 02.12.2014. rogune
KOHCTaTOBaHO je Ja je omano jgumhe ca cBux crabana Ha
MOCMATPAHO] MOBPIIUHHU.

[TocmaTpamem (deHomomKnx ¢deHomena
OnoTHYKUX U abnoTHUYKMX (omrehema) goralhaja Ha HUBOY
crabna-uHTeH3UBHO, (Tabema 672012.PHI), na ®pyuikoj
ropu (ornemHa maprena 1), omHocHO 15 crabama xpacra
kuTaka (Quercus petrea L.) Ha  MOBPIIMHHU
OMOMHJMKAIMjCKE TadkKe JIPyror HHBOA YOYEHE Cy
cienehe (eHoJONIKEe TOjaBe Yy TOjEeIMHUM BPEMEHCKHUM
NepUuoarMa.

[lpunukoM mpBOr Mperyieia Ha HUBOY cTadna
12.03.2014. xao m xom nmpyror mperieaa 18. mapra
KOHCTaTOBAHO je caMo Mymname cBux crabdaina. [Ipernemsom
crabana 25. MapTa KOHCTaTOBAaHO j€ MCTO CTame Kao y
paHWjUM TperiieauMa, OJHOCHO EBHUICHTHPAHO j€ CaMo

On the sample plot Fruska gora (monitoring plot
1), phenological occurrences of biotic and abiotic
(damaging) phenomena and events were recorded on the
sessile oak trees (Quercus petrea L.) from the beginning to
the end of the growing season (at plot level — extensive,
672012.PHE).

During the first observation on March 12", the
trees were in the phase of budding. They were still in the
same phase during the second observation on March 18"
The observation on March 25" revealed the same state, i.e.
the trees were still in the budding phase. The trees
observed on April 3 were starting to unfold their leaves.
The intensity of leafing was up to 33%. By April 10", all
the trees had 66% of their leaves unfolded, while they had
99% of leaves unfolded by the following observation on
April, 16™. All the trees were in full leaf on April 30" .
The observations that were conducted on June 24"
August 7", August 8" and September 9" didn’t reveal
any changes on the leaves on the monitored area.

During the whole observation period, starting
from September 26, discolouration of up to 1% was
evident on the whole study area. On October 3™ and
October 30", it increased to 33%. On November 14", leaf
discolouration was 66% and on November 20", it
amounted to 99%. Complete discolouration and leaf
rejection was registered in the final observation on
December 2™, 2014.

By observing phenological occurrences of biotic
and abiotic (damaging) phenomena and events (at the
individual tree level, intensive, Table 672012.PHI) on
Fruska gora, i.e. on fifteen trees of sessile oak (Quercus
petrea L.) on the Level Il sample plot, the following
phenological events were observed in certain time periods:

The first two observations at the individual tree
level were performed on March 12" and March 18",
when the trees were in the phase of budding. They were
still in the same phase during the next observation on
March 25™. The trees were in the phase of leafing during
the next observation on April 3". The intensity of leaf
unfolding was up to 33% in all trees, except in tree 44,
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nymame crabama. llpermemom crabama 3. anpuia
KOHCTAaTOBaHO j€ JIUCTame crabama y HuUBOY 10 33%,
jemuHo je crabio 44 uMmano mpoIleHaT JUcTama 10 66%.
Toxom 10. ampuia cBa ctabna cy mpoHcTana Ha HABO O]
66%, 16. ampuna je nHucTame JOCTUTIO HUBO o1 99%, a
nuctambe je 3aBpuieHo 30.04. 2014. EBuaentupaHo je
OCyIIEHO M clIoMJbeHO cTabmo Op. 12. Ilpermemom
noBpmuHe 24.06. 07.08., 8.08 u 9.09., Hucy yrBplhene
HUKaKBe MPOMEHE Ha JIMIINY Ha YWTaBOj MOBPIIWHU KOja
ce mparu.

Toxom mepuoma mocMaTpama ox 26. cemremoOpa
MIPUMETHA je AeKOoJOopHu3aIwja Iuirha Ha CBUM CTa0iIuMa y
pasmepu ox 1%, mok ce 03. m 31. okToOpa mojaBa
nexonopusanyje ymmiha noehanma Ha 33%. [lpernmemom
noBpiiuHe 14. HOBeMOpa nexonopu3zaiyja auimha je Oura
noeehana opHOCHO wm3HOCWIA je 66%, mok je 20.
HOoBeMOpa m3Hocuna 99%. Toxom mpernena npahennx
crabana 02.12.2014. ronuHe KOHCTATOBAHO j€ 1a je Juihe
y TOTITYHOCTH OIIajo ca CBHX cTabaja Ha MOCMAaTpPaHOj
IIOBPIIUHH.

IHapuesa npyror HuBoa MOHUTOpHHra y Oganuma

which had up to 66% of its leaves unfolded. The next two
observations were carried out on April 10" and on April
16™, when all the trees on the plot had 66% and 99% of
their leaves unfolded, respectively. All the trees were in
full leaf on April 30™. Tree 12 was broken and dead. The
observations that were conducted on June 24", August 7",
August 8" and September 9" didn’t reveal any changes on
the leaves on the whole monitored area.

During the whole observation period, starting
from September 26", discolouration of up to 1% of leaves
was evident on all monitored trees. On October 3 and
October 30", it increased to 33%. On November 14", leaf
discolouration was 66% and on November 20" it
amounted to 99%. Complete discolouration and leaf
rejection that affected all the trees on the study area was
registered in the final observation of the monitored trees
on December 2™, 2014,

Level 11 monitoring plot in Odzaci

TaGena 86. (XX2009. PLP) dopmymap 3a perumcrpaiujy apseha wuzabpaHOT 3a WHTEH3WBHH (EHOJOIIKH

MOHHTOpHUHT (Onarw)

Table 86. (XX2009. PLP) Form for registration of trees selected for the intensive phenological monitoring

(Odzaci)

Pennu 6p. bp.nmapnene H;;f;za Hatym Bp crabna Bunbus [paBan Hosuunja Apyre .
Sequence Plot Tre_e TOCTaBIbaFba Tree \];Iiz(i)blfé)}p,)gft _ocMaTparma Oc\];/;:iiz}ra OHCgI;ﬁZ;IHJ ¢

no. number SF;?,%I:S Installation date number crown visible direction direction observations

1 3 51 010111 1 3 1 1

2 3 51 010111 3 3 1 1

3 3 51 010111 4 3 1 1

4 3 51 010111 7 3 1 1

5 3 51 010111 12 3 1 1

6 3 51 010111 15 3 1 1

7 3 51 010111 22 2 8 1

8 3 51 010111 27 2 1 1

9 3 51 010111 34 2 8 1

10 3 51 010111 35 2 8 1

11 3 51 010111 36 3 1 1

12 3 51 010111 38 3 1 1

13 3 51 010111 40 3 1 1

14 3 51 010111 46 3 1 1

15 3 51 010111 48 3 8 1
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YV HapenanM Tabenama Owhe mpHKa3zaHW IOMAIH
ca phelogical observation on the Level Il sample plot in

no0OujeHn

(heHOTOTITKUM

OCMaTpabEM,

OnouHaMKanujcke Tauke HuBoa Il y Oyganuma.

Tabena 87. (XX2012.PHE) Benexkeme

Odzaci.

The following tables contain the data obtained by

(heHONMOMKMX (eHOMEHa OWOTHYKMX W aOMOTHYKWX (omrehema)
noralaja (Ha HUBOY OTJI. 10Jka - EKCTEH3UBHO, 3a napueny y Onammuma)
Table 87. (XX2012.PHE) Phenological occurrences of biotic and abiotic (damaging) events (at the sample plot
level-extensive, Odzaci plot )

($
Sequence Plot number P P Event code date of the Ils(;orinj Other
number observation g observations
1 3 051 1 120314 1
2 3 051 1 180314 1
3 3 051 1 250314 2
4 3 051 1 0304 14 3
5 3 051 1 1004 14 4
6 3 051 1 16 04 14 4
7 3 051 1 3004 14 5
8 3 051 1 2406 14 5
9 3 051 1 07 08 14 5
10 3 051 1 0808 14 5
11 3 051 2 0909 14 1
12 3 051 2 2609 14 2
13 3 051 2 031014 2
14 3 051 2 311014 3
15 3 051 2 141114 3
16 3 051 2 201114 4
17 3 051 2 021214 5

TaGeaa 88. (XX2012. PHI)

norabaja (Ha HUBOY cTabia-WHTEH3UBHO, Napiea y Oyannma)
Table 88. (XX2012. PHI) Recording of phenological phenomena of biotic and abiotic (damaging) events (at
the individual tree level-intensively, for the sample plot in Odzaci)

Meron
ar KopuirheH 3a e
I;Zmljznipe. Bp.mapriene Bp npsera Jorafjaj 3a§a>x};\:ﬁa Onena noiManaH,e oﬁc'zelgl}alzrtunje
ngmber Plot number Tree number Event code date of the noraljaja/Scoring Method used other
observation for observations
observation
1 3 1 1 120314 - 1
1 3 3 1 120314 1 1
1 3 4 1 120314 1 1
1 3 7 1 120314 1 1
1 3 12 1 120314 1 1
1 3 15 1 120314 1 1
1 3 22 1 120314 1 1
1 3 27 1 120314 1 1
1 3 34 1 1203 14 1 1

benexeme Qernonomknx GeHomeHa OHOTHYKHX W abnoTHukux (ormrehema)
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Pennn 6p. _ Hatym Onera xopuuheH 3a Hpyre
Sequence bp.napuene bp spsera Horahaj SHRAd © ahai/gcorin pocMaTpathe obcepsaiuje
number Plot number Tree number Event code date of the Aorabay g Method used other
observation for observations
observation
1 3 35 1 120314 1 1
1 3 36 1 120314 1 1
1 3 38 1 120314 - 1
1 3 40 1 120314 1 1
1 3 46 1 120314 1 1
1 3 48 1 120314 1 1
2 3 1 1 180314 - 1
2 3 3 1 180314 1 1
2 3 4 1 1803 14 1 1
2 3 7 1 1803 14 1 1
2 3 12 1 180314 1 1
2 3 15 1 180314 1 1
2 3 22 1 180314 1 1
2 3 27 1 1803 14 1 1
2 3 34 1 1803 14 1 1
2 3 35 1 180314 1 1
2 3 36 1 180314 1 1
2 3 38 1 1803 14 - 1
2 3 40 1 1803 14 1 1
2 3 46 1 1803 14 1 1
2 3 48 1 180314 1 1
3 3 1 1 250314 - 1
3 3 3 1 250314 2 1
3 3 4 1 250314 2 1
3 3 7 1 250314 2 1
3 3 12 1 250314 2 1
3 3 15 1 250314 2 1
3 3 22 1 250314 1 1
3 3 27 1 250314 1 1
3 3 34 1 250314 2 1
3 3 35 1 250314 2 1
3 3 36 1 250314 1 1
3 3 38 1 250314 - 1
3 3 40 1 250314 2 1
3 3 46 1 250314 1 1
3 3 48 1 250314 2 1
4 3 1 1 0304 14 - 1
4 3 3 1 030414 4 1
4 3 4 1 030414 4 1
4 3 7 1 0304 14 4 1
4 3 12 1 030414 3 1
4 3 15 1 030414 4 1
4 3 22 1 030414 3 1
4 3 27 1 030414 3 1
4 3 34 1 030414 3 1
4 3 35 1 030414 3 1
4 3 36 1 030414 3 1
4 3 38 1 030414 - 1
4 3 40 1 030414 3 1
4 3 46 1 030414 3 1
4 3 48 1 030414 4 1
5 3 1 1 1004 14 - 1
5 3 3 1 10 04 14 4 1
S 3 4 1 10 04 14 4 1
5 3 7 1 1004 14 4 1
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Pennn 6p. _ Hatym Onera xopuuheH 3a Hpyre
Sequence bp.napuene bp spsera Horahaj SHRAd © ahai/gcorin pocMaTpathe obcepsaiuje
number Plot number Tree number Event code date of the Aorabay g Method used other
observation for observations
observation
5 3 12 1 100414 4 1
5 3 15 1 100414 4 1
S 3 22 1 100414 4 1
5 3 27 1 1004 14 4 1
5 3 34 1 1004 14 4 1
5 3 35 1 100414 4 1
5 3 36 1 100414 4 1
S 3 38 1 100414 - 1
5 3 40 1 1004 14 4 1
5 3 46 1 1004 14 4 1
5 3 48 1 100414 4 1
6 3 1 1 160414 - 1
6 3 3 1 16 04 14 4 1
6 3 4 1 16 04 14 4 1
6 3 7 1 1604 14 4 1
6 3 12 1 160414 4 1
6 3 15 1 160414 4 1
6 3 22 1 1604 14 4 1
6 3 27 1 1604 14 4 1
6 3 34 1 1604 14 4 1
6 3 35 1 160414 4 1
6 3 36 1 160414 4 1
6 3 38 1 1604 14 - 1
6 3 40 1 1604 14 4 1
6 3 46 1 1604 14 4 1
6 3 48 1 1604 14 4 1
7 3 1 1 300414 - 1
7 3 3 1 300414 5 1
7 3 4 1 300414 5 1
I 3 7 1 3004 14 5 1
7 3 12 1 300414 5 1
7 3 15 1 300414 5 1
7 3 22 1 300414 5 1
7 3 27 1 300414 5 1
7 3 34 1 300414 5 1
7 3 35 1 300414 5 1
7 3 36 1 300414 5 1
7 3 38 1 300414 - 1
7 3 40 1 300414 5 1
7 3 46 1 300414 5 1
7 3 48 1 300414 5 1
8 3 1 1 2406 14 - 1
8 3 3 1 240614 5 1
8 3 4 1 2406 14 5 1
8 3 7 1 2406 14 5 1
8 3 12 1 240614 5 1
8 3 15 1 240614 5 1
8 3 22 1 240614 5 1
8 3 27 1 240614 5 1
8 3 34 1 240614 5 1
8 3 35 1 240614 5 1
8 3 36 1 240614 5 1
8 3 38 1 2406 14 - 1
8 3 40 1 2406 14 5 1
8 3 46 1 240614 5 1
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Pennn 6p. _ Hatym Onera xopuuheH 3a Hpyre
Sequence bp.napuene bp spsera Horahaj SHRAd © aha‘L;/gcorin pocMaTpathe obcepsaiuje
number Plot number Tree number Event code date of the Aorabay g Method used other
observation for observations
observation
8 3 48 1 2406 14 5 1
9 3 1 1 070814 - 1
9 3 3 1 070814 5 1
9 3 4 1 070814 5 1
9 3 7 1 070814 5 1
9 3 12 1 070814 5 1
9 3 15 1 070814 5 1
9 3 22 1 070814 5 1
9 3 27 1 070814 5 1
9 3 34 1 070814 5 1
9 3 35 1 070814 5 1
9 3 36 1 070814 5 1
9 3 38 1 070814 - 1
9 3 40 1 070814 5 1
9 3 46 1 070814 5 1
9 3 48 1 070814 5 1
10 3 1 1 0808 14 - 1
10 3 3 1 0808 14 5 1
10 3 4 1 0808 14 5 1
10 3 7 1 0808 14 5 1
10 3 12 1 080814 5 1
10 3 15 1 0808 14 5 1
10 3 22 1 0808 14 5 1
10 3 27 1 0808 14 5 1
10 3 34 1 0808 14 5 1
10 3 35 1 080814 5 1
10 3 36 1 0808 14 5 1
10 3 38 1 0808 14 - 1
10 3 40 1 0808 14 5 1
10 3 46 1 0808 14 5 1
10 3 48 1 0808 14 5 1
11 3 1 2 0909 14 - 1
11 3 3 2 0909 14 1 1
11 3 4 2 0909 14 1 1
11 3 7 2 090914 1 1
11 3 12 2 090914 1 1
11 3 15 2 090914 1 1
11 3 22 2 090914 2 1
11 3 27 2 090914 1 1
11 3 34 2 090914 1 1
11 3 35 2 090914 1 1
11 3 36 2 090914 1 1
11 3 38 2 090914 - 1
11 3 40 2 090914 1 1
11 3 46 2 090914 1 1
11 3 48 2 090914 1 1
12 3 1 2 260914 - 1
12 3 3 2 260914 2 1
12 3 4 2 260914 2 1
12 3 7 2 260914 2 1
12 3 12 2 260914 2 1
12 3 15 2 2609 14 2 1
12 3 22 2 2609 14 2 1
12 3 27 2 2609 14 2 1
12 3 34 2 260914 2 1
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P 6 Jatym kopuiheH 3a Jpyre
Szml.ljgncpe ’ Bp.napnene bp npsera Jorabaj 3anaxkama Of'leﬂa . nocMaTpame obcepBanje
nl(jmber Plot number Tree number Event code date of the noralyaja/Scoring Method used other
observation for observations
observation
12 3 35 2 26 09 14 2 1
12 3 36 2 26 09 14 2 1
12 3 38 2 26 09 14 - 1
12 3 40 2 26 09 14 2 1
12 3 46 2 26 09 14 2 1
12 3 48 2 26 09 14 2 1
13 3 1 2 031014 - 1
13 3 3 2 031014 2 1
13 3 4 2 031014 2 1
13 3 7 2 031014 2 1
13 3 12 2 031014 2 1
13 3 15 2 031014 2 1
13 3 22 2 031014 2 1
13 3 27 2 031014 2 1
13 3 34 2 031014 2 1
13 3 35 2 031014 2 1
13 3 36 2 031014 2 1
13 3 38 2 031014 - 1
13 3 40 2 031014 2 1
13 3 46 2 031014 2 1
13 3 48 2 031014 2 1
14 3 1 2 311014 - 1
14 3 3 2 311014 3 1
14 3 4 2 311014 3 1
14 3 7 2 311014 3 1
14 3 12 2 311014 3 1
14 3 15 2 311014 3 1
14 3 22 2 311014 3 1
14 3 27 2 311014 3 1
14 3 34 2 311014 3 1
14 3 35 2 311014 3 1
14 3 36 2 311014 3 1
14 3 38 2 311014 - 1
14 3 40 2 311014 3 1
14 3 46 2 311014 3 1
14 3 48 2 311014 3 1
15 3 1 2 141114 - 1
15 3 3 2 141114 3 1
15 3 4 2 141114 3 1
15 3 7 2 141114 3 1
15 3 12 2 141114 3 1
15 3 15 2 141114 3 1
15 3 22 2 141114 3 1
15 3 27 2 141114 3 1
15 3 34 2 141114 3 1
15 3 35 2 141114 3 1
15 3 36 2 141114 3 1
15 3 38 2 141114 - 1
15 3 40 2 141114 3 1
15 3 46 2 141114 3 1
15 3 48 2 141114 3 1
16 3 1 2 201114 - 1
16 3 3 2 201114 4 1
16 3 4 2 201114 4 1
16 3 7 2 201114 4 1
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aTyMm kopumiheH 3a re
I;Zﬂzgni% Bp.napnene bp npsera Jorabaj 3a§a>1<);}ba O{.[eﬂa . HOI:ZZManaH)e 06c§§gauuje
nl(jmber Plot number Tree number Event code date of the noralyaja/Scoring Method used other
observation for observations
observation
16 3 12 2 201114 4 1
16 3 15 2 201114 4 1
16 3 22 2 201114 4 1
16 3 27 2 201114 4 1
16 3 34 2 201114 4 1
16 3 35 2 201114 4 1
16 3 36 2 201114 4 1
16 3 38 2 201114 - 1
16 3 40 2 201114 4 1
16 3 46 2 201114 4 1
16 3 48 2 201114 4 1
17 3 1 2 021214 - 1
17 3 3 2 021214 5 1
17 3 4 2 021214 5 1
17 3 7 2 021214 5 1
17 3 12 2 021214 5 1
17 3 15 2 021214 5 1
17 3 22 2 021214 5 1
17 3 27 2 021214 5 1
17 3 34 2 021214 5 1
17 3 35 2 021214 5 1
17 3 36 2 021214 5 1
17 3 38 2 021214 - 1
17 3 40 2 021214 5 1
17 3 46 2 021214 5 1
17 3 48 2 021214 5 1

Ha ocmarpanoj nospmian y Oniaiiuma BpIIEHO je
Ocnexxeme  (eHONOMKHX (PeHoMeHa OHOTHYKUX |
abmotnukux (omrehema) fnorahaja Ha HUBOY OIJI. TMOJba-
ekcTeH3uBHO, (Tabema 672009.PHE) crabama xpacta
ayxmaka (Quercus robur L.) ox moyerka roauHe ma 0
Kpaja BereTarluje.

[IpunukoM mpBOI MocMaTparma Lejie HMOBPIIMHE
12.03.2014. npumeTHO je caMo Imymame cradana, 0e3
BUUBHMBHUX TOYETaKa JIMCTamka, a TAKaB TPEH Ce 3aApKao
u toxkom mpernena 18.03.2014. Tokom mnpernema 25.
MapTa KOHCTATOBaHU Cy IOYCIIH JINCTamka Ha BeheM Opojy
crabana Ha mnoBpmMHM. [Ipersmemom 3. ampuna je
npumeheHo na je moBehaH MHTEH3WTET JHCTama, TE CY
cTabna OwWiia MPOIEHTYAIHO TNPOJKCTAlla JIO HUBOA O]
66%, a moHeka crabma dak u g0 99%. Toxom mperiena
10.4. kao u 16.4. cBa crabna cy mpoyMcTaia A0 HUBOA O
99%, nok je Toxkom mperiena 30. anmpmia KOHCTATOBAaHO
3aBpIIICHO JIMCTAlkE U CBa CTa0Jia Cy CKPO3 MPOJUCTAIA.
IIpernenom mospmmae 24.06., 07.08., n 08.08. HHCY
yIBpheHe HHUKaKkBe MPOMEHE Ha JHIINy Ha YHUTaBOj
HNOBpIIMHU Koja ce mpatu. llpermemom mospmmae 9.
cenreMOpa mnpuMeheHa je aeKomopu3alidja Ha IeJ0j
noBpmuHu on 1%. Tokom tepmuHa mpahema 26.09. u

Phenological occurrences of biotic and abiotic
(damaging) phenomena and events on pedunculate oak
trees (Quercus robur L) were recorded on the sample plot
in Odzaci from the beginning to the end of the growing
season (plot level — extensive, 672009.PHE).

Field observation of the plot began on March 12"
2014. All the trees on the plot were in the phase of
budding, without any leaves unfolded yet. The situation
was the same in the second observation on March 18", In
the next observation which was carried out on March 25",
it could be seen that a great number of trees started to leaf.
In the observation of April 3, an increasing intensity of
leaf unfolding was recorded, i.e. trees had 66% of their
leaves unfolded, with some trees reaching up to 99%. The
next observations were performed on April 10" and April
16" when all the trees had 99% of their leaves unfolded
and by April 30" all the trees were in full leaf. The
observations on June 24" August 7" and August 8"
didn’t reveal any changes on the leaves on the whole
monitored area. During the observation on September 9™
discolouration of up to 1% of leaves was evident on the
whole study area. On September 26™ and October 3 it
increased to 33%, while on October 31% it was 66%. On
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03.10., nexonopusanyja suiha je gocturiaa HuBO 10 33%,
IoK 31. okToOpa je HUBO AeKosopu3aluje u3Hocuo 66%.
Tokom mpernena 14. HoBemMOpa npuUMeTaH je UCTH HUBO
nexonopusanyje on 66%, te ce 20. HOBeMOpa HHBO
nexonopusanyje mosehara Ha 99%. IIpernemom npahennx
crabana yTBpheHo je onaname cBor Juinha ca crabaia Ha
orneaHoM nosey 02.12.2014. ronuse.

ITocmatpamem (heHoIoITKIX (heHoMeHa
OomoTnukmx U abnotnukux (omrehema) noralhaja Ha HUBOY
crabna-uHTeH3uBHO, (Tabena XX2012.PHI), ogxocuo 15
crabaima xpacta Jyxmaka (Quercus robur L.) Ha
MOBPIINHA OWOWHIWKAIIMjCKE TadyKe APYyror HHUBOA Y
Opamnma youeHe cy cienche ¢eHosoOmKe IMojaBe y
NOjeIMHUM BpeMeHCKUM mnepuonuma. [locmarpajyhu 15
crabanma oapeheHnx 3a WHTEH3WBHO mpaheme, MOXke ce
JIOHETH MCTH 3aKJby4ak IO MUTamy (DEHOJIOIIKHX I10jaBa
Kao M KOJI eKCTeH3MBHOT Tpahiema, onHOCHO mpaliema Ha
YUTAaBO] MOBPIIMHU. TOKOM Tperjiefa Ha HUBOY cTabia
12.03.2014. rommHe je OWJIO BWIJBMBO CaMO IIyHamke
crabana 6e3 JHcTama, 0K je TOKOM mpereiena 18.mapra
Ouna BuAJbMBA II0jaBa JHMCTama ajlu cera A0 1% Ha
crabmuma 15,34,35,40 u 48. Ilpernemamem MOBpIINHE
25.3.2014. koHcraTOoBaHO je¢ JmcTame Beher Opoja
crabana, ogHOCHO nucTame 10 33% je mpumeheno Ha
crabmuma: 3,4,7,12,15,34,35,36,40,46,48, a Takohe mojaBa
1BeTama je  Owima  mpucytHa — Ha  cTa0auma
3,4,7,15,22,27,34,35,36,40,46. IlpernmenomM TOBpIINHE
3.anpuia je yrBpheH moBehiaH MHTCH3UTET JIMCTamba Ha
CBUM cTa0nmuMa, JImcTame 10 99% je KOHCTaToBaHO KO
crabana 3,4,7,15 u 48, ocrana crabjia cy mpojiucraia o
uHTeH3uTeTa o 66%, mok koj crabama 1 u 38 Huje
npuMeheH moverak nuctama. Tokom nperneaa 10.4. kao u
16.4. cBa crabiua cy npoJjucTaia 10 HuBoa o1 99%, 1ok je
ToKOM Tperiena 30.ampuia 3aBpIICHO JIMCTalkHE U CBA
crabma cy ckpo3 mnponuctana, ogHocHo —100%.
EBunentupano je cymeme crabama 6p. 1 u 38. [Ipernemom
nospmmmae  24.06., 07.08. u 08.08., Hucy yrBphene
HHUKaKBe MpOMEeHe Ha JMIINy Ha YUTaBOj MOBPLIMHU KOja
ce npatu. IIpernegom nospmmHe 09.09., npumehena je
JICKOJIOpH3alidja Ha IIeJI0] MOBPIIMHUA OJHOCHO Ha CBHUM
npahenum crabiauma on 1%, 1ok je crabimo 22 uMmaio
nexonopusanujy 1o 33%. Tokom TtepmuHa mpahema
26.09. u 03.10., nexkosopu3ainuja jguinha je JTOCTUIIIa HUBO
1m0 33%, nok je 31. okroOpa HHUBO JEKOJIOpHU3aIlUje
n3Hocuo 66%. Tokom mperiena 14. HoBemOpa nmpuUMeTaH
je uctm HHBO Jekonopmzamuje on 66%, te ce 20.
HOBeMOpa HHBO nekojopusanuje moBehaBa Ha 99%.
[Ipernenom npahenux crabana yTBpheHO je omagame CBOT
muitha ca crabana 02. 12. 2014. ronune.

November 14" it was still the same (66%), and it was not
until November 20" that discolouration reached the value
of 99%. Complete leaf rejection that affected all the trees
on the study area was registered in the final observation of
the monitored trees on December 2™, 2014.

By observing phenological occurrences of biotic
and abiotic (damaging) phenomena and events (at the
individual tree level, intensive, Table XX2012.PHI), i.e.
on fifteen trees of pedunculate oak (Quercus robur L.) on
the Level Il sample plot in Odzaci, the following
phenological events were observed in certain time periods.
The observation of 15 trees selected for intensive
monitoring led to the same conclusions concerning the
phenological events as the extensive monitoring of the
whole plot. During the observation at the level of
individual trees on March 12", 2014, only budding was
recorded without any signs of leaf unfolding, which was
recorded in the next observation on March 18", but only
up to 1% of the leaf mass on trees 15,34,35,40 and 48. The
observation on March 25", 2014 recorded leaf unfolding
in the majority of trees, i.e. leaf unfolding of 33% was
observed in trees 3,4,7,12,15,34,35,36,40,46,48, while
flowering occurred in trees 3,4,7,15,22,27,34,35,36,40,46.
An increasing intensity of leaf unfolding was recorded on
all trees during the observation on April 3" Trees 3,4,7,15
and 48 had 99% of their leaves unfolded, while the other
trees had 66% of unfolded leaves. Trees 1 and 38 hadn't
started to unfold their leaves at all. The inspections on
April 10" and April 16" showed that all the trees had 99%
of their leaves unfolded. All the trees were in full leaf by
April 4" i.e. they had 100% of their leaves unfolded. The
death of tree 1 and 38 was recorded. The observations on
June 24™ August 7" and August 8" didn't reveal any
changes on the leavers on the whole monitored area. In the
inspection on September 9" discolouration of up to 1%
of leaves was evident on all monitored trees, except in tree
22 which had 33% of its leaves unfolded. On September
26" and October 3" it increased to 33%, while on October
31% it was 66%. On November 14" it was still the same
(66%), and it was not until November 20" that
discolouration reached the value of 99%. Complete leaf
rejection that affected all the monitored trees was
registered on December 2™, 2014.
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22. TIPAREIE IPUSEMHE BETETAIIMJE

Onena MIpU3EMHE Bereraluje Ha
OMOWMHAMKAIM]CKIM TadkamMa Jpyror HuBoa (Ppymika
ropa u Onann) obaBbeHa je ca IWJBEM Jla ce Io0ujy
nojand O  3acCTYIUbEHOCTH  OWJBHMX  BpcTa  Ha
UCTPaKMBAaHUM JIoKanuTeTiMa. CacTaB W Pa3sHOBPCHOCT
CTPYKType TpH3EMHE BereTamuje MpeACTaB/ba BaKaH
MOKA3aTeJb y MPOIEHN OMOAMBEP3UTETa, Ka0 M 3HA4YajaH
OMOMHINKATOp EKOJOIIKUX NpomeHa. Kao oarosop Ha
MpOMEHE KOje Ce JemaBajy y HIYMCKHM €KOCHCTEMHUMa
MIPU3EMHA BETETalllja Ce MEHha Ca BEJIMKOM OCETJHHBOIINY
u ca oaromapajyhom Op3uHOM. Bereramuja urpa BakHY
yIOTY y pa3MEHHU TacoBa y aTMOC(epH, KPYKewy BOAC U
XpaHJbUBUX MaTepHja y eKOCHCTeMYy U BaXaH je
nokaszarejb CcTaryca IOYMCKHUX ekocucrema. (CBaka
npoMeHa aOWOTCKuX (akTopa MOXKE JIOBECTH [0
3HaYajHUX TNpoOMeHa Yy Bereranuju. Ha mpm3eMHy
BEreTalyjy 4ecTo JIeNyje BHIIEe eKOJOMIKUX (akTopa a He
caMo jeJlaH WM BereTaldja MOXKe WIACHTHUYHO Ja pearyje
Ha  JgenoBame  pasnmuuTHX  (aktopa.  [Ipemmoct
UCTpaXMBamkba MpPU3EMHE Bereralyje orjiema ce y
PeNaTUBHO JIaKO] ¥ HUXKOj IIEHH Y OJHOCY Ha HEKa Japyra
UCIIUTHBAaKka Kao INTO Cy 3araljeHOCT Baszlyxa WIH
3emwsbHIITa. [IpUKyIUBameM TOAaTaka Ha  TEpeHy
pa3MarpaHe Cy cBe OMJbHE BPCTE, YKJbYUyjyhu JuIiajese u
MaxOBHUHY.

22. MONITORING OF GROUND VEGETATION

Monitoring of ground vegetation is aimed at
providing information about changes that occur within
forest ecosystems caused by air pollution and climate
change. Ground vegetation can be affected by temperature
changes, air humidity, air pollution, and changes caused
by human activities. The advantage of ground vegetation
studies lies in their lower costs compared to some other
investigations, such as air or soil pollution. However, the
results of the vegetation studies are often very difficult to
interpret. There are a greater number of environmental
factors that affect ground vegetation, not just one. Apart
from that, vegetation may have identical response to the
influence of various factors. Climate change, expansion of
trade, travelling and tourism have led to the spread of
species outside their natural ranges of distribution.
Monitoring of ground vegetation includes monitoring of
invasive plant species and their occurrence in forest
ecosystems. The presence of these plants and their spread
is a major threat to indigenous flora, which may be
directly affected and suppressed by them.

Ornenne noBpiunHe Ha PpymIkoj
ropu./Monitoring plots on Fruska gora

Ornenne noepurae y Onanuma/Monitoring plots

in Odzaci
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Ha Ounomnmukamnujckum taukama (dpymika ropa u
Oyany) TOCTaBJBEHO j€ TO TMET OIVIEAHHWX ITOBPIIMHA
Bemmamae 10 x 10 m (= 500 m?). Ouena mnpu3eMHe
Bereranyje o0aBJbeHA je TPW IIyTa TOKOM BEreTallOHOT
neproia, Tako Jia je TMpoydaBaH mpoJjehHu, JeTHH H
jecemH  acleKT Bereralyje. 3a OLEHY MNpH3eMHE
Bereranuje kopumhen je Braun-Blanquet merox. Ilpsa
oIleHa mpu3eMHe Beretanyje Ha Opymikoj ropu odaBEeHA
je 19.05.2014.rogune, apyra 08.07.2014.rogune a tpeha
10.09.2014.ronune.

Ha Ouonnnmkammjckoj Taukn Oyay mpBa oleHa
nmpu3eMHe Bereranuje obaBibeHa je 26.05.2014.rommue,
apyra 16.07.2014.ronune a Tpeha 24.09.2014.ronusne.

V Tabenama (89 um 90) XX2012.PLV npukasaHu
Cy OCHOBHHM IIOJAIlM O OTJIEIHMM IIOBpIIMHaMa 3a o0a
UCTpaXMBaHa  JIoKajgutera  (HAAMOpCKa  BHCHHA,
reorpadcka MIMPHHA U Ay>KWHA, TaTYMH KaJa Cy aHaji3e
MpU3eMHE Bereranyje 00aBJbeHE, BHCHHA TPHU3EMHE
Beretaije u ap.). Y tabemama XX2012.VEM nar je
MpHKa3 eBUACHTUPAHUX OMJBHUX BpPCTa MO Opojy mapiiere,
BpEeMEHy Kajla je OlleHa MPU3eMHE BereTalije 00aBbeHa ’
HOKPOBHOCT 3a CBaKy OMJBHY BPCTY.

Ha ®pymxkoj ropu ytBpheHo je ykymHo 12
omwpHuX Bpcta. Hajehu Opoj eBuaeHTHpaHHX BpCTa
npuragao je kimacu Dicotyledones u To 10 BpcTa m0K cy
peructpoBane camo aBe OmibHe BpctTe (Festuca drymeja
Mert. & Koch n Poa annua L.) koje npunamajy kimacu
Monocotyledones. Ha ®pymikoj ropu IJOMUHAHTHE CYy
owre Bpcre Hedera helix L., Rubus caesius L. u Poa
annua L. ITpucycTBo nuIajeBa ¥ MaXOBHUHA Ha OTJICTHUM
HOBpIIMHAMA HUj€ PETHCTPOBAHO.

Ha Oumounankanujckoj taukun Opauu yTBpheHO je
10 6mipHUX BpcTa. YTBpheHa je caMo jeHa OMJbHA BpCTa
Koja mpwumaaa kiaacu Monocotyledones, Bpcta Poa annua
L. a cBe ocraje eBUICHTUPAHE BPCTE MPUIIAAaJe Cy KIach
Dicotyledones. ITo OpojHOCTH Cy ce wu3aBajajic BpPCTE
Glechoma hederacea L. u Poa annua L. MaxoBuHe u
JMIIajeBH  HA  OIJICAHAM  [OBpPIIMHAMa  HUCY
pETUCTPOBaHHU.

Ground vegetation assessment was carried out on
five 10 x 10 m (= 500 m?) sampling units, established on
both sample plots (Fruska Gora and Odzaci). The
assessment was conducted three times during the growing
season. We studied the spring, summer, and autumn aspect
of the ground vegetation. Braun Blanquet method was
used for the purposes of ground vegetation assessment.
The first assessment on the sample plot Fruska gora was
carried out on May 19" 2014, the second followed on
July 8" and the third on September 10", 2014.

On the sample plot Odzaci, the first assessment
was carried out on May 26" 2014, the second followed on
July, 16™ and the third on September 24", 2014.

Tables (89 and 90), XX2012.PLV show the basic
information on the sampling units for both localities, such
as altitude, latitude and longitude, the dates when the
ground vegetation assessments were performed, the height
of ground vegetation and others. Tables XX2012.VEM
present plant species recorded per plot, the time when the
assessment was made and species cover.

A total number of 12 plant species was
determined on the sample plot Fruska gora. The greatest
number of the recorded species belonged to the class of
Dicotyledones (10 species), while only two species
(Festuca drymeja Mert. & Koch and Poa annua L.)
belonged to Monocotyledones. The dominant species on
Fruska gora were Hedera helix L. and Rubus caesius L..
The presence of lichen and moss was not registered.

A total number of 10 plant species was
determined on the sample plot in OdZaci. There was only
one species from the class of Monocotyledones - Poa
annua L. AIll the other plant species belonged to
Dicotyledones. The most abundant plant species were
Glechoma hederacea L. and Poa annua L. The presence
of moss and lichen was not registered on the sampled area.
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Ta6exna 90. ( XX2012.PLV) OLIALIU
Table 90. ( XX2012.PLV) ODZACI
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24.09.2014.

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

67
67
67
67
67
67
67
67
67
67
67
67
67
67
67

10
11
12
13
14
15




Ta6eaa 91. ( XX2012.VEM) ®PYIIKA 'OPA
Table 91. ( XX2012.VEM) FRUSKA GORA

.,ﬁg O = g - ° L o 2 E o = % %)
22| 28 |2V 8 &7 =2 s5 |03 | 28 g5 52
g% |° ©® = Ehe & 3
1 1 1 1 193.004.007 3 1 15% 5
2 1 1 1 080.009.075 3 1 50% 5
3 1 1 1 128.001.001 3 1 20% 5
4 1 1 1 036.004.011 1 1 10% 5
5 1 1 1 183.049.003 3 1 10% 5
6 1 1 1 168.001.020 3 1 5% 5
7 1 1 2 080.009.075 3 1 70% 5
8 1 1 2 193.004.007 3 1 25% 5
9 1 1 2 128.001.001 3 1 25% 5
10 1 1 2 036.004.011 1 1 15% 5
11 1 1 2 183.049.003 3 1 15% 5
12 1 1 2 168.001.020 3 1 5% 5
13 1 1 3 080.009.075 3 1 70% 5
14 1 1 3 193.004.007 3 1 25% 5
15 1 1 3 128.001.001 3 1 25% 5
16 1 1 3 036.004.011 1 1 10% 5
17 1 1 3 183.049.003 3 1 10% 5
18 1 1 3 168.001.020 3 1 5% 5
19 1 2 1 193.004.007 3 1 75% 5
20 1 2 1 036.004.011 1 1 10% 5
21 1 2 1 183.049.003 3 1 5% 5
22 1 2 1 105.001.999 1 1 5% 5
23 1 2 1 144.005.010 3 1 25% 5
24 1 2 1 168.001.020 3 1 5% 5
25 1 2 1 080.009.075 3 1 10% 5
26 1 2 2 193.004.007 3 1 75% 5
27 1 2 2 036.004.011 1 1 10% 5
28 1 2 2 183.049.003 3 1 5% 5
29 1 2 2 105.001.999 1 1 10% 5
30 1 2 2 144.005.010 3 1 25% 5
31 1 2 2 168.001.020 3 1 5% 5
32 1 2 2 080.009.075 3 1 15% 5
33 1 2 3 193.004.007 3 1 75% 5
34 1 2 3 036.004.011 1 1 15% 5
35 1 2 3 183.049.003 3 1 5% 5
36 1 2 3 105.001.999 1 1 10% 5
37 1 2 3 144.005.010 3 1 25% 5
38 1 2 3 168.001.020 3 1 5% 5
39 1 2 3 080.009.075 3 1 10% 5
40 1 3 1 080.009.075 3 1 50% 5
41 1 3 1 036.004.011 1 1 15% 5
42 1 3 1 193.004.007 3 1 50% 5
43 1 3 1 183.049.003 3 1 5% 5
44 1 3 1 095.001.999 1 1 5% 5
45 1 3 1 128.001.001 3 1 25% 5
46 1 3 1 105.001.999 1 1 10% 5
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.,ﬁg O = g - ° Lo 2 E ) I = % 1%}
22| 28 |2V 8 &7 =2 s5 |03 | 28 g5 52
g% |° ©® = he & 3
a7 1 3 1 168.001.020 3 1 5% 5
48 1 3 1 036.001.001 1 1 5% 5
49 1 3 2 080.009.075 3 1 50% 5
50 1 3 2 036.004.011 1 1 15% 5
51 1 3 2 193.004.007 3 1 50% 5
52 1 3 2 183.049.003 3 1 5% 5
53 1 3 2 095.001.999 1 1 5% 5
54 1 3 2 128.001.001 3 1 25% 5
55 1 3 2 105.001.999 1 1 10% 5
56 1 3 2 168.001.020 3 1 5% 5
57 1 3 2 036.001.001 1 1 5% 5
58 1 3 3 080.009.075 3 1 50% 5
59 1 3 3 036.004.011 1 1 15% 5
60 1 3 3 193.004.007 3 1 50% 5
61 1 3 3 183.049.003 3 1 5% 5
62 1 3 3 095.001.999 1 1 5% 5
63 1 3 3 128.001.001 3 1 25% 5
64 1 3 3 105.001.999 1 1 15% 5
65 1 3 3 168.001.020 3 1 5% 5
66 1 3 3 036.001.001 1 1 5% 5
67 1 4 1 193.004.007 3 1 50% 5
68 1 4 1 036.004.011 1 1 15% 5
69 1 4 1 036.001.001 1 1 15% 5
70 1 4 1 105.001.999 1 1 10% 5
71 1 4 1 168.001.020 3 1 5% 5
72 1 4 1 193.016.001 3 1 5% 5
73 1 4 1 080.021.001 3 1 5% 5
74 1 4 2 193.004.007 3 1 60% 5
75 1 4 2 036.004.011 1 1 10% 5
76 1 4 2 036.001.001 1 1 15% 5
77 1 4 2 105.001.999 1 1 15% 5
78 1 4 2 168.001.020 3 1 5% 5
79 1 4 2 193.016.001 3 1 10% 5
80 1 4 2 080.021.001 3 1 5% 5
81 1 4 3 193.004.007 3 1 70% 5
82 1 4 3 036.004.011 1 1 10% 5
83 1 4 3 036.001.001 1 1 10% 5
84 1 4 3 105.001.999 1 1 15% 5
85 1 4 3 168.001.020 3 1 5% 5
86 1 4 3 193.016.001 3 1 10% 5
87 1 4 3 080.021.001 3 1 5% 5
88 1 5 1 080.009.075 3 1 75% 5
89 1 5 1 128.001.001 3 1 60% 5
90 1 5 1 183.049.003 3 1 15% 5
91 1 5 1 193.004.007 3 1 10% 5
92 1 5 1 168.001.020 3 1 10% 5
93 1 5 1 080.021.001 3 1 5% 5
94 1 5 1 095.001.999 1 1 5% 5
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g = L é Lo g g & o % g
o3 ° S5 Z 8 o5 » o S 5
24 3 2 2 035.001.001 1 1 15% 5
25 3 2 2 110.001.001 3 1 25% 5
26 3 2 2 151.001.004 3 1 10% 5
27 3 2 2 169.041.001 3 1 15% 5
28 3 2 2 127.001.001 2 1 2% 5
29 3 2 2 193.016.001 3 1 10% S
30 3 2 3 095.001.003 1 1 5% 5
31 3 2 3 035.001.001 1 1 15% 5
32 3 2 3 110.001.001 3 1 25% 5
33 3 2 3 151.001.004 3 1 10% 5
34 3 2 3 169.041.001 3 1 10% S
35 3 2 3 127.001.001 2 1 2% 5
36 3 2 3 193.016.001 3 1 10% 5
37 3 3 1 193.016.001 3 1 5% 5
38 3 3 1 035.001.001 1 1 10% 5
39 3 3 1 095.001.003 1 1 10% 5
40 3 3 1 169.041.001 3 1 20% S
41 3 3 1 110.001.001 3 1 10% S
42 3 3 1 036.004.014 1 1 3% 5
43 3 3 2 193.016.001 3 1 5% 5
44 3 3 2 035.001.001 1 1 10% 5
45 3 3 2 095.001.003 1 1 10% 5
46 3 3 2 169.041.001 3 1 20% 5
47 3 3 2 110.001.001 3 1 15% 5
48 3 3 2 036.004.014 1 1 10% 5
49 3 3 3 193.016.001 3 1 5% 5
50 3 3 3 035.001.001 1 1 10% 5
51 3 3 3 095.001.003 1 1 10% 5
52 3 3 3 169.041.001 3 1 20% 5
53 3 3 3 110.001.001 3 1 10% 5
54 3 3 3 036.004.014 1 1 10% 5
55 3 4 1 193.016.001 3 1 60% 5
56 3 4 1 139.004.999 1 1 5% 5
57 3 4 1 169.041.001 3 1 25% 5
58 3 4 1 110.001.001 3 1 10% 5
59 3 4 1 080.026.004 1 1 1% 5
60 3 4 1 095.001.003 1 1 10% 5
61 3 4 2 193.016.001 3 1 50% 5
62 3 4 2 139.004.999 1 1 5% 5
63 3 4 2 169.041.001 3 1 20% 5
64 3 4 2 110.001.001 3 1 10% 5
65 3 4 2 080.026.004 1 1 1% 5
66 3 4 2 095.001.003 1 1 10% 5
67 3 4 3 193.016.001 3 1 50% 5
68 3 4 3 139.004.999 1 1 5% 5
69 3 4 3 169.041.001 3 1 250% 5
70 3 4 3 110.001.001 3 1 10% 5
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EE| 52| 85| % 23 Es |ze| =% g 2%

S8l 22| g3 | =8 25 SE | ¢8| Eg 22 =5

58 | B8 | B 2 £ g a S8 ) 5 o

A3 ST == e 2 & SN ©) [Sg=% =5 < g
3 4] 3 % o = é n & 8 6

71| 3 | 4 3 080.026.004 1 1 | 1% 5

72| 3 | 4 3 095.001.003 1 1 | 10% 5

3] 3 | 5 1 151.019.001 3 1 | 50% 5

74 | 3 | 5 1 139.004.999 1 1 | 5% 5

75| 3 | 5 1 095.001.003 1 1 | 5% 5

76 | 3 | 5 1 035.001.001 1 1 | 5% 5

77 3 | 5 1 151.001.004 3 1 | 10% 5

78 | 3 | 5 1 169.041.001 3 1 | 20% 5

79 | 3 | 5 1 193.016.001 3 1 | 2% 5

80 | 3 | 5 1 110.001.001 3 1 | 10% 5

8L | 3 | 5 2 151.019.001 3 1 | 50% 5

82 | 3 | 5 2 139.004.999 1 1 | 5% 5

83 | 3 | 5 2 095.001.003 1 1 | 5% 5

84 | 3 | 5 2 035.001.001 1 1 | 5% 5

85 | 3 | 5 2 151.001.004 3 1 | 10% 5

86 | 3 | 5 2 169.041.001 3 1 | 25% 5

87 | 3 | 5 2 193.016.001 3 1 | 5% 5

88 | 3 | 5 2 110.001.001 3 1 | 10% 5

89 | 3 | 5 3 151.019.001 3 1 | 50% 5

% | 3 | 5 3 139.004.999 1 1 | 5% 5

o1 | 3 | 5 3 095.001.003 1 1 | 5% 5

92 | 3 | 5 3 035.001.001 1 1 | 5% 5

%3 | 3 | 5 3 151.001.004 3 1 | 10% 5

9% | 3 | 5 3 169.041.001 3 1 | 20% 5

% | 3 | 5 3 193.016.001 3 1 | 5% 5

% | 3 | 5 3 110.001.001 3 1 | 15% 5

23. IPOLIEHA OIITEREKBA JIMITRA O/l O30HA

Ha OwomHaMKanujckoj Tauykd APYror HUBOA Ha
Opymikoj ropu obasbeHa je 19. 09. 2014. romune
nporeHa omreheHocTd Jmmha o4 030Ha Ha IJIaBHUM
Bpcrama  apseha  (O6pasarr  672004.LTF). 3a
WICHTU(PHUKALN]Y BHUIJPUBUX CHUMITOMA OIITEheHOCTH
numha o 030Ha Y30pKOBaHO je Jmmhe ca BpXoBa
KpOIIBY cTabala xpacta KuTmaka 1 Oykse. Ca nBa crabia
KHTHaKa M jeHOT cTabjia OyKBe, CaKyIlJbEHO je ¥ roMohy
Jyme mperjieano MoTIyHO pa3BujeHo nuiihe Koje je Omito
U3JI0KEHO JIMPEKTHO] cyHueBoj cmerioctu ( OOpasaig
672004.LTF). Ha oBoM Jmmihy HHCY yO4YE€HH CHMIITOMH
Koju Ou ykasaim Ha omrehema u3azBaHa o030HOM. Ha
MeCTUMa EKCIOHUPAHUM CYHIY y HETMOCPEAHO] OJIM3MHH
napIene ca MHTEH3UBHUM MOHHTOPHHIOM, ITPErJIe]aHo je
quinhe Ha crabanuMa june u rpada. CUMITOMH TUITHYHU
3a JIeJI0Bamke 030HA HUCY YTBphEHH HU Ha OBUM BpcTama (

23. ASSESSMENT OF FOLIAR OZONE INJURY

Foliar ozone injury was assessed on the dominant
tree species on the Level Il sample plot located on Fruska
gora. It was done on September 19" 2014 (Form
672004.LTF). The leaves required for the identification of
visible symptoms of foliar ozone injury were sampled
from the upper crowns of sessile oak and beech trees.
Fully developed leaves from two sessile oak trees and one
beech tree that had been exposed to direct sunlight were
examined by wusing a magnifying glass (Form
672004.LTF). Symptoms of foliar ozone injury were not
detected on the sampled leaves. The leaves sampled from
the sun-exposed crowns of hornbeam and lime trees in the
immediate vicinity of the intensive monitoring plot (Form
672012.LSS) were also analysed They had no signs
typical of foliar ozone injury.

This was the fourth year of monitoring and
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O6paszam 672012.LSS).

YerBpTy TrOOMHY 32  penoM npenMer
MOHUTOPDMHTa M aHaJIW3€ je YTBpHUBamE CHMIITOMA
omrehema O 030Ha Ha TJABHMM Bpcrama apseha Ha
OMOWMHAMKAIM]CKOj Tadku Jpyror HuBoa y Ouammma.
['maBHM WUb TipoLIeHE BUAJBMBUX omTehema o7 030Ha Ha
taykamMma HmBoa Il je ma ce nmpoueHu yTuIaj
Tpormoc(epcKor 030Ha M TPOIEHA PHU3HKA HETOBOT
IITETHOT YTHIaja y IIYMCKHUM eKocucremmuMa. [Iporena
cumnroMa omTeherma Ha OBOj OMOMHIMKAILIM]jCKO] Ta4YKH
o0yxBaTuia je y30pKe JHIIha CaKyIJbeHe U3 JOCTYITHUX
(momux HenoBa Kpomama mepa (QUErcus cerris) m cBux
nmenmoBa Kpormmmu Acer campestre, Acer tataricum wu
Crataegus sp. Y3opiu 3a aHalu3y cakymbaHu cy 29. 07,
2014. CakymspeHH MaTepHjaji je IeTajbHO Mperyie[aH y3
nomoh pydHe nyme Ha TepeHy. Ha nmmy wmecra je
CIaKoBaH y IutacTuuHe Bpehulle, U MpeHOCHY pacxianHy
KyTHjU ¥ HAKHAJHO IOHOBO MpErNIefiaH y JIabopaToOpHjH
WucTuTyTa y3 momoh croHe nyme. Jleo cakyrbeHOT
OWJbHOT MaTepHjajia je 1 xepOapu3oBaH U QoTorpaducas.
CakymbeHO je ¥ Tperiieflano MOTIYHO Pa3BHjeHO Juiihe
Koje je OWIO M3II0KEHO AWPEKTHOj CYHYEBOj CBETIOCTH
(20 muctoBa mo y3opky). CakyIljbeHU JTUCTOBH U3 JOHUX
JICJIOBA KPOIIBH Iiepa Cy OWJIU HAMagHyTH IEICITHUIIOM
(Microsphaera alphitoides Griff. et Maubl.). 3apaBcTBeHo
CTame Kao W ,,KOHAWIMja“ Ou/baka Ha Taykud je Owuia
3HATHO OoJba  3axBabyjyhW  BENHMKO]  KOJWMYWMHH
atMocepckux manaBuHa TokoMm 2014 romwuhe. Ha
CaKyIUbEHHM Y30pIHMa ca OMOWHAMKAIIMjCKE TauKe HUCY
yrBphenn cumnromu omrehema Jsmmha ox  030HA
(O6pasim 672004.LTF u 672012.LSS).

[lpouene omrehenoctn nmmha on  030HA
o0aBJbeHA je ¥ HA OKOJIHOj BEreTalMju yHyTap MpeYHHKa
ox 500 merapa Ha MecTMMa Koja cy OWiia H3JI0KEHA
cyHiy. Ha npermnesanuM BpcTama HUCY YOUSHU CHUMIITOMHU
omrrehenoctu numrha o o3ona (O6paszain 672012.LSS).

assessing foliar ozone injury on the main tree species on
the Level 1l sample plot in Odzaci. The main objective of
assessing ozone visible injury on the Level Il plots is to
assess the effect of tropospheric ozone and to contribute to
an ozone risk assessment for European forest ecosystems.
The assessment of the injury symptoms on this sample
plot was done on foliar samples taken from accessible
(lower) crown parts of Turkey oak (Quercus cerris) and
all crown parts of Acer campestre, Acer tataricum and
Crataegus sp. The samples were taken on July 29", 2014.
The sampled material was thoroughly examined in the
field using a hand magnifying glass. It was then packed in
plastic bags and kept in a portable cooler until it was
further examined in the laboratory of the Institute using a
table magnifier. A part of the sampled material was
herbarized and photographed. Only fully developed leaves
that had been exposed to direct sun light were examined
(20 leaves per sample). The leaves sampled from the
lower crown parts of Turkey oak were attacked by
powdery mildew (Microsphaera alphitoides Griff. et
Maubl.). The health status or the plant "fitness" on this
sample plot was much better thanks to the large amount of
atmospheric precipitation during 2014.There were no
symptoms of visible ozone-induced injury on the
examined samples of leaves on the sample plot (Tables
672004.LTF and 672012.LSS).

Foliar ozone injury occurrences were assessed on
the surrounding vegetation, within a diameter of 500 m, on
sun exposed areas. There were no symptoms of visible
ozone-induced injury on the examined species (Form
672012.LSS).

Tadema 93. (XX2012.PLL) Uudopmanuja o orieHoj napuenn

Table 93. (XX2012.PLL) Sample plot data

(%]
5 5| § ~ g )
- g 3| X = = o 5 S| os2| 2
E£2 | 8|85 58S £ 58 ssg| 58| 258 28
s | 2| %8| %S S 2 25 52| 28 | 52| RS
=5 | &5 |Es|ES 3 55 2E% | “52| 252 28
s 9 N3 Eg|Ea £ &9 S A< “3|=s83|028
=3 O 3 =3 5 S £ D O
(9] o - ~ — >
z
1 67 1 LTF, LSS +4509 26 | +194839 10 1
2 67 3 LTF, LSS +452717 | +191028 2 1 2
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Tabesa 94. (XX2004.LTF) I'naBue Bpcte apseha (Dpyika ropa)
Table 94. (XX2004.LTF) Main tree species (Fruska gora)

MHO®OPMALUIE O OIEHU OLEHA CUMIITOMA OITAXKABA
CTAHJIARZIHE HH®OFMAITHIE/ STANDARD DATA ASSESSMENT DATA SYMPTOM ASSESSMENT COMMENTS
Bpoi Bpoi Bpoi Harnn |- Bpoj |y T sepnaje | GHonb: o aGormani
CEKBEHIIE Jc::lpKatBa Tapuere Crabaa Kox spere H;SI/.IB ?%gTe Ny3ot])n<a | yaopronarea Al[aT}’M C | c+1 | Bepuduxosaio P 1H] (axropa)
Sequence ou(r; Y| Observation |Number of| Species code clentiic - Num elr " sampling date A Taj?“fje c|cH Verified Type of verification (e.g. presence of biotic and
number code plot number trees name samples nalysis date abiotic factors)
HpoueHa Ha mapueian ca
QUerCUS HHTCH3UBHUM
1 67 1 48 petraea 5 19.09.2014. | 19.09.2014.| 0 0 MOHHUTOPUHIOM Hucy koncraroBanu
Assessment on intensive Not recorded
monitoring plot
HpoueHa Ha rapueim ca
FagUS HWHTCH3UBHUM
2 67 1 20 silvatica 5 19.09.2014. | 19.09.2014.| O 0 MOHHTOPHHTOM Hucy koncraroBanu
Assessment on intensive Not recorded
monitoring plot
Ta6ena 95. (XX2012.LSS) Y3opkoBarke Ha MecTHMA U3JI0KEHUM CyHIy (DPpyika ropa)
Table 95. (XX2012.LSS) Sampling on sun exposed places (Fruska gora)
Bpoj Bpoj JlatuHCcKH Oson
Apiasa napuesne KBaJpaHaTta HAa3UB BPCTE CHMIITOMH Hpuxynzmeno IIpuxynsseno Tun . APYTA
Pez[: Country Observation Number of Jatym Scientific KozE BpCTE Ozone nurhe come Bepn(:mim_oaaﬁo BepuduKanmje OITAXKABA
6poj code lot number rectangles Date name Species code | symptoms Collected Collected seed Verified Type of OTHER
P 9 (Ha/ue) leaves verification OBSERVATIONS
(Yes/no
IIpouena yHyTap
MECTa M3JI0KCHOT
cynuy (LESS)/
1 67 1 1 19.09.2014. Carpinus N Y N 0 Assessment
betulus 13 within the sun
exposed site
(LESS)
IIponena ynyrap
MECTa MU3JI0KCHOT
cynuy (LESS)/
2 67 1 1 19.09.2014. Tilia 99 N Y N 0 Assessment
tomentosa within the sun
exposed site
(LESS)
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Ta6ena 96. (XX2004.LTF) I'taBue Bpcte apseha (Onarm)
Table 96. (XX2004.LTF) Main tree species (Odzaci)
Hup. [Ipucycrso
. Bpoj It OMOTHYKHX
. . JlaTuHCKM pyrux buo
bpoj Jipkasa Bpoj Bpoj Ha3uB BpCTE y30pka Harym Harym ¥ aOMOTHYKUX
CEKBCHLE Countr IMapuene Crabana Kon Bpcre Scientific Number Y30pKOBama Amnanusze C | C+1 | Bepuduxosano Tun Bepuduxanuje (axropa)
Sequence Y| Observation | Number | Species code of Sampling date Analysis | C | C+1 Verified Type of verification (e.g. presence of
number code name A c e
plot number | of trees samples date biotic and abiotic
factors)
Jak Hamazx
IIpouena Ha mapuenu ca TICTICITHALE XpacTa
P HHHT - HBE;M Microsphaera
Quercus CH3 alphitoides/ Strong
1 67 3 41 - 5 29.07.2014. 29.07.2014. | O 0 0 MOHHTOpPHHTOoM/Assessment
cerris - - o attack of oak
on intensive monitoring d ild
lot powdery mildew
P Microsphaera
alphitoides
[pouena Ha napuenu ca
Acer WHTCH3UBHUM
2 67 3 1 5 29.07.2014. 29.07.2014. | O 0 mouuToprHrom/Assessment | Hrucy koncraTroBanu
campestre - - 2
on intensive monitoring / Not recorded
plot
Ipouena Ha napuenu ca
Acer MHTCHSHBHHM HI/ICy KOHCTAaTOBaHHU
3 67 3 99 - 5 29.07.2014. 29.07.2014. | O 0 0 MOHHUTOpHHTOM/ASsessment
tataricum - - L / Not recorded
on intensive monitoring
plot
IMponena Ha napuenu ca
Crataeous MHTEH3UBHUM Hucy
4 67 3 99 S 9 5 29.07.2014. 29.07.2014. | O 0 0 MoHuToprHrom/Assessment | koncratoBauu/ Not
pp- on intensive monitoring recorded
plot
Taodena 97. (XX2012.LSS) Y3opkoBame Ha MecTHMa U3JI0KEeHUM CyHIty (Ouaru)
Table 97. (XX2012.LSS) Sampling on sun exposed places (Odzaci)
. Bpoj Jlatuncku Oson
Apiaa | bpoj naprene KBaJlpaHaTa Ha3MB BPCTE CHMITTOMI IMpukynmeno | IlpukynibeHo .
Pen. | Country | Observation Jatym e Kon Bpcte Ozone Bepudurosano/ | Tum Bepudukaumje/ JIPYT'A OITAXXABA
. Number of Scientific . smmthe ceme o e
6poj code plot number Date Species code | symptoms Verified Type of verification | OTHER OBSERVATIONS
rectangles name (Tla/ie) Collected leaves| Collected seed
(Yes/no
IIpouena yHyTap
MeECTa U3JIOKCHOT
1 67 3 4 20.07.2014. | Quercus 4 He/No Jlal Yes He/No cynny (LESS)/ -
cerris Assessment within
the sun exposed site
(LESS)
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JlaTuHCcKH

O30H
CHMIITOMH

IpukynbeHo

IpukynbeHo
ceme

Bepuduxosano/
Verified

Tun Bepudukarmje/ JPYT A OITAXKABA
OTHER OBSERVATIONS

Type of verification

Bpoj mapuene
Observation
plot number

JpxaBa
Pen. | Country

6poj code

Bpoj
KBaJpaHaTa
Number of
rectangles

Hatym
Date

Ha3uB BPCTE
Scientific
name

Kox Bpcte
Species code

Ozone
symptoms
(Ma/ue)
(Yes/no

suirhe

Collected leaves| Collected seed

He/No

IIpouena yHyTap
MECTa U3JI0KEHOT

cynuy (LESS)/
Assessment within
the sun exposed site

2 67

29.07.2014.

Acer
campestre

He/No

Jlal Yes

He/No

(LESS)
IIpouena yHyTap
MECTa M3JI0KCHOT

cynuy (LESS)/
Assessment within
the sun exposed site

3 67

29.07.2014.

Acer

tataricum

99

He/No

Ilal Yes

He/No

(LESS)
IIpouena yHyTap
MECTa M3JI0KCHOT
cynuy (LESS)/
Assessment within

the sun exposed site

4 67

29.07.2014.
spp.

Crataegus

99

He/No

Ilal Yes

He/No

(LESS)
IIpouena yHyTap
MECTa M3JI0KCHOT
cynuy (LESS)/
Assessment within
the sun exposed site

29.07.2013.

Quercus
cerris

41

He/No

Ilal Yes

He/No

(LESS)
IIpouena yHyTap
MECTa M3JI0KCHOT
cynuy (LESS)/
Assessment within
the sun exposed site

67

29.07.2014.

Acer
campestre

H

e/No

Ilal Yes

He/No

(LESS)
IIpouena yHyTap
MECTa MU3JI0KCHOT

cynuy (LESS)/
Assessment within
the sun exposed site

67

29.07.2014.

Acer
tataricum

99

He/No

Ilal Yes

He/No

(LESS)
IIponena ynyrap
MECTa U3JI0KEHOT

cynuy (LESS)/

0 Assessment within

the sun exposed site

67

29.07.2014.

Crataegus
spp.

99

He/ No

Ilal Yes

(LESS)
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24. IPAREILE IPUPACTA U ITIPOU3BOJHOCTHU

Ha ornemunum nospmmaama Husoa 2 Ha ®@pyikoj
l'opu m wa mompywjy LIY Onamm wHCTamupanu cy
eJIEKTPOHCKH JeHIpOMETpH y jyHY Mecery 2014. roaure.
Kymmbenu cy enekrponcku neHapomerpu DRL 26 gemke
¢upme EMS Brno. Unctpymentu cy WHCTaidupaHu Ha 6
omabpanmx crabama ¥ TPHUKYIUbalke IMojaTaka je
00jennmHeHo TPUMEHOM JaTaiorepa.

EnexrpoHncku JIEHIIPOMETPHU ayTOMaTCKH
KOHTHHYUPAHO y KPaTKUM BPEMEHCKUM HHTepBaiuma (1
MHHYT) Mepe NneOsprHCKH mpupacT. Takohe, mpare ce u
KJIMMAaTCKH TapaMeTpH Kao INTO Cy TeMIepaTrypa H
BJI&KHOCT Ba3JyXa, Kao W BIKHOCT U BOJHHU MOTEHIIH]jaT
3emspuinTa. McrpaxkuBame MMa 3a LUJb Jja OATOBOPH Ha
NUTalke KaKo jeAaH, OJHOCHO TIpyna KIMMAaTCKUX W
CTaHWUIIHUX (aKTOpa yTUYy Ha ACOJBMHCKHA TPUPACT H
(msmonomko crame crabana. Kako 6u ce momwio o mro
MpeNM3HUjUX ToJaTaka, HeomxomHo he Owutm ma ce
3aroyeTa UCTPaKUBamka CHOPOBEIYy TOKOM BHINE TOAWHA.
Oga uctpaxuBama y okupy UUII cy nedunancana kao He
obOaBe3yjeha, amm ce mpemopydyje HBHUXOBa TpHUMEHa Yy
by norehama gerasbHOCTH Tpaherma pacTta crabaia Ha
OnouHAMKAIMjCKUM Taukama Husoa 2.

24. MONITORING
PRODUCTIVITY

OF GROWTH AND

Electronic dendrometers were installed on the
Level II sample plot Fruska Gora and in FA Odzaci in
June 2014. Electronic dendrometers DRL 26 of a Czech
company EMS Brno were purchased. The instruments
were installed on six selected trees and the data were
recorded and stored using data loggers.

Electronic dendrometers measure tree diameters
automatically and continuously at short intervals (1
minute). Furthermore, they measure weather parameters
such as temperature and humidity, or soil moisture and
water retention capacity. The study is aimed at finding
how one or a group of climate and site factors affect
diameter growth and tree physiological condition. In order
to obtain as reliable data as possible, it will be necessary
to carry out investigations over several years. This
research within the ICP is defined as optional. However, it
is highly recommended to carry them out because they
make the tree growth monitoring on the Level Il sample
plots more reliable and comprehensive.

oy 8

v

T v

£
A
)

Cuimnka 59. [locTaBibame €IEKTPOHCKOT AEHAPOMETpA.
Figure 59. Electronic dendrometer.
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[lpBa rommHa OBHMX HCTpaXXMBama je MMala 3a
WJb J1a ce 300r KAacHOT IIOCTaBJbarha TECTHPA OIpeMa,
caBJiaZia TEXHUKA IEPMAHEHTHUX MpEy3UMama IMoAaTaKa 1
BUXOBEe najke obOpame. Ha rpadukony cy mnpukaszaHu
pe3ynTaTi Mepema ca OMoHIuKaIMjcke Tauke ca Opymke
rope.

Since we were late with the setting up of the
equipment, the first year of this research was aimed at
mastering the technique of data collection and processing.
The graph shows the results of the measurements on the
Level II sample plot Fruska Gora.
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#10 Tree No.38 [mm]

#11.Tree No.41 [mm] [8.43351 to 8.6929]

#10.Tree No.38 [mm] [12.2103 to 12.7638]

#12.Tree No.42 [mm] [12.8237 to 13.1371]
#13.Tree No.44 [mm] [12.8681 to 13.5181]
127 ——— #14.Tree No.100 [mm] [9.92353 to 10.651]
i ~———— H#15.Tree No.114 [mm] [15.3891 to 16.7839]
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#15 Tree No.114 [mm]

Subperiod: 09.08.2014 4:10:00 to 09.10.2014 3:30:32

months

FG_2014_10_13.dev

66

16.4

162

158

158

15.4

I'paduxon 43. Ilpaheme nedpuHCKOT MpupacTa 6 ctabana Ha OMOMHAMKAIW]cKOj Tauku Ppyiika ['opa TokoM aBrycra, cenrreMOpa u moderka oktoopa 2014,

TOAUHE.

Figure 43. Monitoring of diameter growth of 6 trees on the sample plot Fruska Gora during August, September and early October 2014

253



25. Y30PKOBAIE U AHAJIU3E OITAJIOT
BUJBHOI' MATEPHUJAJIA XPACTA KUTHHAKA
(Quercus petraea /Matt./ Liebl.) U XPACTA
JIYKIBbAKA (Quercus robur L.) HA
BUOUNHIUKAIMWNJCKUM TAUYKAMA JPYT'OI
HHUBOA

Cakyriparbe W y30PKOBamkE OIMAJOr  OMJBHOT
Mmarepujaiga xpacta kKuTmaka (Quercus petraea /Matt./
Liebl.) ma ®pymkoj ['opu, OIHOCHO XpacTa IyXKmbaka
(Quercus robur L. y Onampma, kao u OHJBHOT
MaTepujanma Tmparehmx [IpBEeHACTUX BpCTa HAa OBHUM
TavykaMa, 00yxBaTHJIO je cienehe akTuBHOCTH:

1. cakympame OWBHOT MarepHjajia oOmajor ca
crabaina,

2. TpaHCHOPT MaTepujaia o JabopaTopuje,

3. pasmBajame MaTepujana Ha (pakuuje numiha,
rpaHyuIla, TI0J0Ba,

4. cymeme MaTepujaiaa Ha Temieparypu ox 105°C y
Tpajamy of 24 Jaca,

5. MIeBeme OCyIIeHOT MaTepujaia,

IS

MUKpOTaTacHa IUTECTHja U
7. XeMHjCKa aHaJIH3a.

JlaTymu kaja je BpIICHO CaKkyIlUbama Jiniiha u
OCTaJIOT MaTepujajia Ha DBHOWHIWMKAIMjCKUM TayKama
HUBOA 2 Ha Ppymkoj ropu u Onauuma, 1aTy cy y Tabenu
1. Ilpema ymyTcTBUMa natuM y MaHyanuma ,,ICP Forests®
ciyx0e, Bpcte npeeha ce obenexarajy oapheHUM peTHUM
Opojem, mpu 4emy XpacT KuTHak uma Opoj 048, a xpact
nyxmak 051. Takohe, mpema wcTUM yIycTBUMA,
Yy30pKOBaHO JuIIhe XpacT JIy>Kibaka U XpacT KHTHhaKa, ce
obenexana kogom "11.1" (komona "o3Haka y3opka'), 0K
cy xomouma "14.1" m "16" obenexaBajy y30pKOBaHH
IUTIOJIOBH, OJHOCHO rpaHumile (mpedHuka < 2 CM) HCTHX
BpCTa.

Ilpema HoBuM ymyrctBuma ,ICP  Forests
nporpaMa, Koju ce npuMmemnyjy on 2012. ronune, Tabene
ca obaBe3nuM (Tabene 3 u 4) u onponnM (tadene 6 u 7)
eleMeHTUMa Ou Tpebane na OyAy cIojeHe Yy jenHy
3ajenHnuky tabemy. C o03upoM Ja Ou ce cliajamkbeM OBUX
tabea M3ryOWia MPerjeaHoCT YClel BeIMKor Opoja
KOJIOHA W TI0/IaTaKa, TOo/IaTKe CMO OCTABUIJIM Pa3/BOjeHE Y
nBe Tadele.

CakymbeHo nuinhe U rpaHuule U3 KOJEKTOpa je
no mnpujeMy y InabapaTopHjy oOjBajaHO, 3aBEICHO W
HYMEpUCAaHO Yy HMHTEpHY KBUTY J1ab0paTOpHjCKUX
y30paka.

V3opiu nmumrha 1 octajgor OMJBHOT MaTepHjaia Ccy,

25. SAMPLING AND ANALYSES OF THE
LITTERFALL OF SESSILE OAK Quercus petraea
/Matt./ Liebl) AND PEDUNCULATE OAK

(Quercus robur L.) ON LEVEL Il SAMPLE PLOTS

The process of collecting and sampling sessile oak
(Quercus petraea /Matt./ Liebl.) litterfall on Fruska gora
and pedunculate oak (Quercus robur L.) litterfall in
Odzaci, as well as the literfall derived from secondary

woody species on these sample plots included the
following activities:

1. litterfall collection

2. transport of litterfall to the laboratory

3. litterfall sorting into fractions of foliage,
twigs and fruit

4, litterfall drying at 105°C for 24 hours

5. grinding of dried samples

6. microwave digestion and

7. chemical analysis

The dates on which litterfall and other material on
the Level II sample plots on FruSka gora and in Odzaci
were sampled are given in Table 1. According to the
instructions given in the "ICP Forests™ manuals, each tree
species has a specific number, for instance sessile oak is
assigned number 048 and pedunculate oak 051.
Furthermore, according to the same guidelines, the foliage
litterfall sampled from sessile oak and pedunculate oak
trees are given code "11.1° (‘sample code” column), and
codes "14.1" and 16" are assigned to the sampled fruits
and twigs (diameter < 2 cm) of the same species.

According to the latest "ICP Forests™ guidelines,
which were published in 2012, the tables with mandatory
(Tables 3 and 4) and optional parameters (Tables 6 and 7)
should be combined into one table. Since this merging
would make the tables less comprehensive, because they
would contain a great number of columns and data, we
have decided to present data in two separate tables.

Upon reception at the laboratory, the leaves and
twigs obtained from the litterfall collectors were
classified, numbered and entered into the internal register
of laboratory samples.

The samples of litterfall were sorted into three
groups - twigs, fruit and foliage. If there were any insects,
they were removed. All samples were first air-dried to
constant weight for 24 hours in dry air, at max 70°C and
then ground in a suitable mill. Sample weights of 30 mg
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pasBpCTaBaHU y TPH IpyIe- TPaHyulle, IUIOA0BH U JHUIIhe.
[loTennyjano TMPUCYTHU HMHCEKTH Cy OACTpameHH. CBH
y30pIU Cy OCTaBJbEHH Ja Oyny Ba3aylIHO ocylieHu 24
yaca Ha CyBOM TOIUIOM Ba3ayXy A0 70°C mo KOHCTaHTHE
Mace ¥ MJIeBEeHHU y oxarosapajyhem mmuHy. OmBare of 1o
30 mg cy onpajane 3a oxapehuBame C m N y CHN
aHanaj3epy ca TEPMOKOHIYKTOMETPHjCKUM JACTEKTOPOM

npousBohaua Elementar cepuwje Vario EL Ill 1o
crangapaHoM  Metomy — oxapehuBama  elemena C
972.43.2000.

[Ipunpema y3opaka najee je BpIIeHA JAUTECTHjOM
HOTIIOMOTHYTOM MHKpOTaJlacCHMa €a a30THOM KHCEINHOM
U BOJOHUK-TiepokcuaoM Ha 180°C y MHUKpOTaNacHoj
nehaum mon nputuckoMm mpousBohaua Milestone Serie
D. U3 nanpaBibeHuX pactBopa caapxkaj S u P ogpehusan
je wa amapary “Vista Pro” wmeromom HHIyKOBaHE
kymwioBane miazme ICP-OES. Canpxkaj merana K, Mg u
Ca je ompehuBan mmamenom TexHUKOM Ha AAC
(aTOMCKOM-aTCOPIIIMOHOM CHEKTPOGOTOMETPHjOM) HITH
AEC (aTOMCKO-eMHUCHOHOM CIIEKTPO(POTOMETPH-jOM).

KoHnnenTpanyje cy mpepadyHaTe Ha CyBY Macy
noOWjeHy CyliemeM OWJBPHOT MarepHjaja y CYIIHHAIW Ha
105°C 10 KoHCTaHTHE Mace.

were separated for C and N determination in a CHN
analyzer with the thermoinductometric  detector
manufactured by Elementar from the Vario EL Il series,
using the standard method of element C determination
972.43.2000°.

Sample preparation was further performed by
microwave-assisted digestion with nitric acid and
hydrogen peroxide at 180°C in a pressurized microwave
oven, manufactured by Milestone (Series D). The content
of S and P in the obtained solutions was determined using
the "Vista Pro™ device and applying inductively coupled
plasma (ICP-OES) method. The content of K, Mg and Ca
was determined by either AAS (atomic absorption
spectrophotometry) or  AES  (Atomic  emission
spectroscopy) flame techniques.

The concentrations were recalculated for the dry
weight obtained by oven-drying the plant material to
constant weight at 105°C.

Tabena 98. JlarymMu cakylubama oOMNajor OWJBHOT MaTepujajla ¥ BpCTE CaKylJb€HUX Yy30paka Ha
buouHukammjckum Taukama HUBoa 2, Ha @pymikoj ropu u 'y Oyanuma.
Table 98. Dates of plant litterfall collections and classes of samples on Level Il sample plots on Fruska gora and in

Odzaci
a) 0)
Opymika ropa Onanu
HS;{;‘” Fruska gora HS;%;M Odzaci
Jluct I'panunne ITnon Jluct I'panunne ITnon
Foliage Twigs Fruit Foliage Twigs Fruit
21.05.14 + + 21.05.14 + +
03.07.14 + + 03.07.14 + +
04.09.14 + + + 04.09.14 + + +
12.09.14 + + + 12.09.14 + +
19.09.14 + + + 19.09.14 + + +
26.09.14 + + + 26.09.14 + + +
03.10.14 + + + 03.10.14 + + +
27.10.14 + + +

ITo 3aBpmetky BereramuoHor nepuona 2014.
roJfHe, ca OMOMHAMKALM]CKUX Tadaka Cy y3eTH Y30pLH
numha ucnuTHBaHKUX Bpcera apBeha, kako Ou ce onpesuie
mvcHa nospmmHa (eng. LA — leaf area [m?]) u cysa maca
mumrha (eng. DW — dry weight [g]), kao u Ha 6a3u oBa 1Ba
mapaMeTpa u3padyHajga CyBa Maca JIMIIha 10 jeIuHHUIT
mospmmae  (eng. LMA — leaf mass per area [kg/m?]).
VY3opak 3a momeHyTe aHanmu3e Opojao je 100 mmctoBa.
Jlucna moBpmmHa je oxapehena amapatom ADC

At the end of the growing season in 2014, leaf
samples of investigated tree species were taken in order to
determine LA - leaf area [m?]) and DW — dry weight [g]),
and then using these two parameters to determine LMA —
leaf mass per area [kg/m]). A sample consisted of 100
leaves. ADC Bioscientific Ltd. AM300 Portable Leaf Area
Meter was used to determine the leaf area. The leaves
were then dried to oven-dry state, at 105°C, for 24 hours.
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Bioscientific Ltd. AM300 Portable Leaf Area Meter,
HAKOH Yera Cy JINCTOBU CTaBJbEHU Ha cymnicwe. CylieHH
Cy JI0 arcoyTHO CYBOT CTama, Ha Temieparypu o1 105°C,
y Tpajamy on 24 dJaca.

Haxkon Baljema 13 CyniHuIE TUCTOBH CYy U3MEPEHH
Kako Ou ce joOwmia cyBa maca. Mepeme je U3BpIICHO Ha
Mettler anamuTrukoj Baru, ca Taudorhy o 4 aernumae.
CyBa Maca numrha 1o jeIWHUIN TOBPIIKHE je u3padyHaTa

Kao KOJMYHHUK CYBE Mace mumrha ¥ JIMCHE IIOBPUINHE
(LMA=DWI/LA [kg/m?]).

After taking the leaves out of the oven, dry weight
was measured on Mettler analytical balances with an
accuracy of four decimal places. Dry leaf mass per area
was calculated as the ratio of dry weight of leaves and leaf
area (LMA=DW/LA [kg/m]).
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Ta6ena 99. Onity mojany 0 OMOVHMKAIIN]CKOj Ta4ky HHBOA 2 Ha DpYyIIKOj TOpH ca Koje Cy Y3eTH y30pIU OMaIor OUJFHOT MaTepHjaa.
Table 99. Basic data on the Level Il sample plot on Fruska gora where the samples of fallen plant material were taken.

Ilepuon cakynspama
K Teorpadcka mmpuna Teorpagexa Bpoj b o
Pennu Op. Ol Tpage P Jy’KHHA Hanmopcka POl TOBPILHMHA sampling period
JpKaBe Bp.napuene Latitude - KOJIEKTOTpa CaKyIUbama Ipumenoe/
Sequence C Pl b Longitude BHUCHHA Number of Total on 1o C
number ountry ot number Altitude umber o otal from o omments
Code traps Collecting
2
cieciMiMiCc|Icfc| c| MM area(m’) /D | 7yD{M/M|MM|TVY | T/Y | [y/D | YD MIMIMIM|T7Y | T7Y
1 6 7 1450 9122|194 9 1 0 2 0 2(5(0(0f{O0 0 5 1 (4]0 3 1 0 1|4 -
Ta6esa 100. Cagpxaj ,,00aBe3HHX eleMeHaTa y OmajioM OMJPHOM MaTepHjally XpacTa KUTHhaKka Ha OMOMHINKAIIN]CKOj Tauky HUBoa 2 Ha Opymikoj ropu.
Table 100. The content of ‘mandatory” elements in the fallen plant material of sessile oak on the Level 1l sample plot Fruska gora.
Tepuon cakynbama o
° - - —~ =3 y—
2 Collection period Bpuerse anann3a < 3 q>(,3 = 5
3 : 5. [z 50 |22 3¢
=t gy oz Z0 ox xo g8 | £E [Ea2s | =S8 S
ég E_g from till from till E §§ gg’ § Eg § E E %Eé N s p Ca Mg K .
@ =1 = () o s o @
Eg =E ) e | 52 (25328 [ 2828¢E | (g | (mgg) | (M/g) || (Mg/g) || (mglg) || (mglg) (¢/100g)
o 3 Eg < s 2 5o g Sy}
=4 3 . JJMMITTT/ || gaMMITrT/ | JUMMITIT/ | JJ.MM.ITIT/ iz z0 8 Eg 2g” °8
@ L% DD/MMI/YYYY || DD/MM/YYYY | DD/MM/YYYY | DDIMMIYYYY 5 g E‘ 5 = 2
=
% 1 01.052014. || 921052014 [ 17.11.2014. | 12.12.2014. 048 111 1919 || 179 197 | 3514 | 1419 | 1717 | 4621
95 1 01.05.2014. || 21052014 | 17.11.2014. | 12.12.2014. 048 16 751 | 263| 104 8841 059 || 1704 | 46,69
96 1 21.052014. | 03072014 || 17.11.2014. | 12.12.2014. 048 111 1225 || 130 | 084 8493 | 1909 | 3206 | 4471
97 1 21.052014. | 03072014 || 17.11.2014. | 12.12.2014. 048 16 683 382 168 5408 0683 2792 47.33
98 1 03.07.2014. 04.09.2014. 17.11.2014. 12.12.2014. 048 11.1 22.60 2.80 1.38 6.505 1.548 4.805 46.48
99 1 03072014 || 04002014 | 17.11.2014. | 12.12.2014. 048 16 675 082 056 5232 0639 | 2566 47.26
100 1 03072014 || 04002014 | 17.11.2014. | 12.12.2014. 048 141 0.059 21.09 03558 || 980 || 264 137 1921 0803 | 6976 | 47.78
101 1 04.09.2014. 12.09.2014. 17.11.2014. 12.12.2014. 048 11.1 18.41 1.81 1.20 5.540 1.375 4.585 46.36
102 1 04.09.2014. 12.09.2014. 17.11.2014. 12.12.2014. 048 16 9.14 1.68 0.95 6.299 0.931 2.384 47.27
103 1 04.09.2014. 12.09.2014. 17.11.2014. 12.12.2014. 048 14.1 8.41 1.16 1.06 2.012 0.722 6.341 47.04
104 1 12.092014. || 19.00.2014 || 17.11.2014. | 12.12.2014. 048 111 1548 | 229 | 100 4740 | 1604 | 4132 | 46.90
105 1 1209.2014. || 19092014, || 17.11.2014. | 12.12.2014. 048 16 530 || 168 051 5224 0584 | 1476 | 4750
106 1 12.09.2014. 19.09.2014. 17.11.2014. 12.12.2014. 048 14.1 8.72 1.46 111 1.408 | 0.686 || 6.310 47.05
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Hepnoz[ CaKyIlJbamba

_ E Collection period Bpiuerse anammza
5 g
=2 o, on 1o o o
2k Ep from ill from till . -
o' Z £ g oo
=8 g2 2 -
T = 38 m =
53 fo 28
g s JULMMITIT/ | mummrrrr/ | guMmsrrrr/ | auMMITTT/
L%. DD/MM/YYYY || DD/MM/YYYY | DD/MM/YYYY | DD/IMMIYYYY
107 1 19.09.2014. 26.09.2014. 17.11.2014. 12.12.2014. 048 11.1
108 1 19.09.2014. 26.09.2014. 17.11.2014. 12.12.2014. 048 16
109 1 19.09.2014. 26.09.2014. 17.11.2014. 12.12.2014. 048 14.1
110 1 26.09.2014. 03.10.2014. 17.11.2014. 12.12.2014. 048 11.1
111 1 26.09.2014. 03.10.2014. 17.11.2014. 12.12.2014. 048 16
112 1 26.09.2014. 03.10.2014. 17.11.2014. 12.12.2014. 048 14.1

Cysa maca o m? (kg/m?)
Dry weight m?

Maca 100 mucrosa wimm 1000

yeTuHa (g)
Dry mass of 100 leaves
or of 1000 needles (g)

Topiuna 100
ncrosa mwik 1000

yernna (m?)
Area of 100 leaves or of

1000 needles (m?)

N s P Ca Mg K c
(mg/g) (| (mg/g) || (mglg) || (mg/g) || (mg/g) || (mg/g) (¢/1000)
1494 | 241| 116 6556 | 1.385 | 3.376 | 4625
563 | 101 o085 5261 0562 | 2817 4621
880 || 115 116 1471 o659 | 6674 47.29
1251 | 163 | 102 6340 | 0673 3228 | 4582
556 | 277 101 6238 o638 1980 4710
760 | 187 124 1876 0695 6175 47.05
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Ta6ena 101. Canpikaj ,,oNMIMOHUX " eleMeHaTa y ONajioM OHJBHOM MaTepHjaly XpacTa KHTHhaka Ha OMOWHINKAIN]CKOj TAYKH HUBOoA 2 Ha Dpymikoj ropu.
Table 101. The content of “optional” elements in the sessile oak litterfall on the Level 1l sample plot Fruska gora.

Ilepuon cakynspama
Collection period

Pennu 6poj || Bpoj ornenne o 1o Bpoj KOE;.;%CTC Kon 7 M F c Ph cd
Seduence || ospmne from all Korextopa | gpecies | Sample (ug?g) (ug/ng) (ug?g) (ugl/Jg) (hg/e) (ng/)
Number Plotnumber JULMM.ITIT/ JULMM.ITTT/ Trap number code code
DD/MM/YYYY DD/MM/YYYY
94 1 01.05.2014. 21.05.2014. 048 11.1 20.296 687.67 147.12 3.125 53.175 3.807
95 1 01.05.2014. 21.05.2014. 048 16 100.631 2821.48 99.77 4.950 55.282 4.020
96 1 21.05.2014. 03.07.2014. 048 11.1 34.817 1227.74 767.76 8.887 53.505 4.269
97 1 21.05.2014. 03.07.2014. 048 16 34.665 601.57 99.82 4.079 50.949 3.630
98 1 03.07.2014. 04.09.2014. 048 11.1 26.446 898.68 305.11 6.579 54.463 3.967
99 1 03.07.2014. 04.09.2014. 048 16 37.528 482.93 108.08 2911 54.976 3.984
100 1 03.07.2014. 04.09.2014. 048 14.1 15.067 155.10 45.33 4.817 50.167 3.433
101 1 04.09.2014. 12.09.2014. 048 11.1 23.270 718.73 188.66 5.755 43.580 3.227
102 1 04.09.2014. 12.09.2014. 048 16 65.606 755.31 81.98 4.195 50.571 4.032
103 1 04.09.2014. 12.09.2014. 048 14.1 13.682 156.71 40.21 4.615 48.775 3.278
104 1 12.09.2014. 19.09.2014. 048 11.1 20.931 648.49 121.54 4.110 42.990 3.000
105 1 12.09.2014. 19.09.2014. 048 16 37.991 532.93 50.25 2.478 58.633 3.726
106 1 12.09.2014. 19.09.2014. 048 14.1 13.694 80.27 43.06 5.358 52.280 2.962
107 1 19.09.2014. 26.09.2014. 048 11.1 21.137 800.40 177.01 4.907 45.491 3.166
108 1 19.09.2014. 26.09.2014. 048 16 37.323 635.14 52.45 2.151 52.906 3.596
109 1 19.09.2014. 26.09.2014. 048 14.1 13.613 95.94 38.99 3.899 53.119 3.233
110 1 26.09.2014. 03.10.2014. 048 11.1 18.800 910.67 100.93 3.267 51.850 3.067
111 1 26.09.2014. 03.10.2014. 048 16 52.668 497.20 88.27 4.051 59.601 3.887
112 1 26.09.2014. 03.10.2014. 048 14.1 13.549 153.19 45.14 7.196 52.609 2.966
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Ta6esa 102. Onmty mogany o OMOMHAMKAIIV]CKOj Tauku HUBOaA 2 y OnjanmMa ca Koje Cy y3eTH y30pIy Onajior OMBHOT MaTepujaia.

Table 102. Basic data on the Level 1l sample plot in Odzaci where the samples of fallen plant material were taken
v [epuon cakyrsbama
T'eorpadcka . KymHa y30pKa

Pesn Gp. Kon Feorpa(i)c_xa IIUPHUHA yREEA Hazvopeka Bpoj MOBPIIHHA sampling period Peaun 6p.
TIpAKaBe bp.napuene Latitude - KOJIEKTOTpa CaKyIbama

Sequence c | b Longitude BHCHHA ber of | on 10 Sequence

number ountry Plot number Altitude Number o Tota_ from till number
Code traps Collecting

ciecymiMmicrcpciciM M) C|cC area(m*)  |lyp [/ MMIMM|T/Y | T7Y | JUD | yD [MIMIMMI 7Y |07y
1 6 7 314 (5] 2 7|11(71(9|1|0)|2|8 0 2 2 0 2|15]0|0f0O0|1(0O 51114271 0|1)|4 -
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Ta6ena 103. Canpikaj ,,00aBe3HUX " eJleMeHaTa y OMaJIOM OMJEHOM MaTepHjally XpacTa JIy)Kiaka Ha OMOWHIMKAIN]CKOj TAYKH HUBOoA 2 'y Onanuma.
Table 103. The content of ‘mandatory” elements in the fallen plant material of pedunculate oak on the Level 1l sample plot in Odzaci.

Iepuon cakyrbama

_ E Collection period Bpuuerse anann3a E % a>‘3 5 - “§ ,-\
'aé %5 on 110 on i 58 NgNE E,\gé %%m%cg
@% E.é from till from till E §§ E% g ??_ § E E ‘i"iﬂgé N S p Ca Mg K
E§ 55 & st | 3% [2538 | 22288 | (mya | (mdg) | (md) | (mYlg) | (malg) | (malg) | /1%0g)
s _‘gl JAMMITIT/ || AAMMITIT/ | JAMMITIT/ | JULMM.ITIT/ i ; s |8 g% = é g E S
S DD/MM/YYYY || DD/IMM/YYYY | DD/MM/YYYY | DD/MM/YYYY > § 56 :T:)
78 3 01.05.2014. 20.05.2014. 17.11.2014. 12.12.2014. 051 111 26.17 4.23 163 || 7.373 | 2547 | 6.724 47.53
79 3 01.05.2014. 20.05.2014. 17.11.2014. 12.12.2014. 051 16 9.81 1.86 122 || 5.247 || 1.180 || 3.652 47.66
80 3 20.05.2014. 03.07.2014. 17.11.2014. 12.12.2014. 051 111 25.46 241 117 || 6491 | 2394 | 6.472 46.97
81 3 20.05.2014. 03.07.2014. 17.11.2014. 12.12.2014. 051 16 10.36 1.98 1.02 | 6.385 || 1.374 | 2.502 47.18
82 3 03.07.2014. 13.08.2014. 17.11.2014. 12.12.2014. 051 111 18.58 2.74 0.96 (| 10.675 || 3.511 || 4.584 46.31
83 3 03.07.2014. 13.08.2014. 17.11.2014. 12.12.2014. 051 16 9.65 281 114 || 6.975 | 1.244 | 3.039 46.87
84 3 03.07.2014. 13.08.2014. 17.11.2014. 12.12.2014. 051 141 11.99 2.86 145 3.238 | 1155 | 7.798 46.91
85 3 13.08.2014. 04.09.2014. 17.11.2014. 12.12.2014. 051 111 18.62 1.78 1.09 || 7.925 | 2531 | 2.843 47.62
0.069 28.5641 0.4113
86 3 13.08.2014. 04.09.2014. 17.11.2014. 12.12.2014. 051 16 8.88 3.63 1.08 | 8.737 || 1.827 || 0.985 45.73
87 3 04.09.2014. 12.09.2014. 17.11.2014. 12.12.2014. 051 111 19.25 2.75 1.85 | 8555 | 2.826 | 4.728 47.27
88 3 04.09.2014. 12.09.2014. 17.11.2014. 12.12.2014. 051 16 6.60 1.39 0.60 | 8583 | 1.470 | 1.319 46.56
89 3 04.09.2014. 12.09.2014. 17.11.2014. 12.12.2014. 051 14.1 9.93 3.43 147 || 2.644 || 1220 || 7.428 46.80
90 3 12.09.2014. 19.09.2014. 17.11.2014. 12.12.2014. 051 111 19.27 5.03 1.70 || 10.755 || 3.101 | 7.221 46.02
91 3 12.09.2014. 19.09.2014. 17.11.2014. 12.12.2014. 051 16 8.39 3.59 112 | 8.073 | 1491 | 1.752 46.10
92 3 12.09.2014. 19.09.2014. 17.11.2014. 12.12.2014. 051 14.1 8.67 1.95 138 | 1781 ) 0.902 || 6.733 46.10
93 3 19.09.2014. 26.09.2014. 17.11.2014. 12.12.2014. 051 111 17.68 3.67 1.40 (| 10.248 || 3.460 || 10.296 46.77
94 3 19.09.2014. 26.09.2014. 17.11.2014. 12.12.2014. 051 16 13.15 3.97 150 || 9.799 || 1.586 || 2.809 46.25
95 3 19.09.2014. 26.09.2014. 17.11.2014. 12.12.2014. 051 14.1 11.53 1.50 131 1332 ) 0957 | 7.283 46.64
96 3 26.09.2014. 03.10.2014. 17.11.2014. 12.12.2014. 051 111 18.38 4.73 159 | 9.307 || 3.234 | 8.118 46.88
97 3 26.09.2014. 03.10.2014. 17.11.2014. 12.12.2014. 051 16 7.74 1.58 094 (| 5336 | 1.202| 1.376 46.94
98 3 26.09.2014. 03.10.2014. 17.11.2014. 12.12.2014. 051 14.1 10.61 1.68 124 || 2.065 | 1.094 || 6.069 47.28
99 3 03.10.2014. 27.10.2014. 17.11.2014. 12.12.2014. 051 111 15.12 2.09 1.37 (| 10.840 || 3.315 || 4.222 46.51
100 3 03.10.2014. 27.10.2014. 17.11.2014. 12.12.2014. 051 16 8.40 247 1.06 || 9.069 || 1.448 || 1.888 45.79
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Ta6ena 104. Canpikaj ,,0NMIMOHUX " eleMeHaTa y OmajioM OHJBHOM MaTepHjaly XpacTa Ty Kibaka Ha OMOMHIUKAIIN]jCKO] TaukK HrBoa 2 y Ouarmma.
Table 104. The content of “optional” elements in the pedunculate oak litterfall on the Level 1l sample plot in Odzaci.

Iepuon cakynspama
Collection period

Pequn 6poj || Bpoj oreme o o . bpoj KOE[I_ BpCTE Koxn A o
Sequence | - nospuiie from til “Tap | species | Sample (uzg?g> (u“g/n@ (u?g) (u(;g) (upg/g> (ng/g)
Number |~ Plotnumber JULMM.ITTT JULMM.ITTT/ number code code
DD/MM/YYYY DD/MM/YYYY
78 3 01.05.2014. 20.05.2014. 051 11.1 15934 | 216.50 || 268.33 4.479 2.481 0.216
79 3 01.05.2014. 20.05.2014. 051 16 23.969 | 437.66 59.41 3.959 || 37.320 3.158
80 3 20.05.2014. 03.07.2014. 051 111 17.843 | 300.30 || 211.36 6.090 5.401 0.985
81 3 20.05.2014. 03.07.2014. 051 16 31.661 | 357.43 78.45 5.668 || 39.316 3.518
82 3 03.07.2014. 13.08.2014. 051 111 21.043 | 473.68 | 274.85 6.391 || 10.464 1.060
83 3 03.07.2014. 13.08.2014. 051 16 23.831 166.57 64.11 4.756 | 38.084 3.596
84 3 03.07.2014. 13.08.2014. 051 14.1 13.504 71.60 47.33 6.287 || 42.170 3.351
85 3 13.08.2014. 04.09.2014. 051 111 21.447 | 44121 | 577.79 5449 | 10.103 1.507
86 3 13.08.2014. 04.09.2014. 051 16 24.617 || 209.47 74.67 3.100 | 33.217 3.033
87 3 04.09.2014. 12.09.2014. 051 111 27.382 || 2000.87 || 188.04 4.862 || 16.147 2.349
88 3 04.09.2014. 12.09.2014. 051 16 299.967 23.45 8.95 5.746 | 38.804 3.682
89 3 04.09.2014. 12.09.2014. 051 14.1 13.808 109.96 230.41 3.604 || 42.956 3.390
90 3 12.09.2014. 19.09.2014. 051 111 22.874 || 3126.86 | 191.53 7.176 || 17.857 2.159
91 3 12.09.2014. 19.09.2014. 051 16 32.467 | 147.37 48.51 3.333 | 35.049 3.154
92 3 12.09.2014. 19.09.2014. 051 141 11.489 76.86 79.03 2.885 | 39.158 3.266
93 3 19.09.2014. 26.09.2014. 051 111 21.142 || 610.32 | 169.00 6.057 || 23.465 2.805
94 3 19.09.2014. 26.09.2014. 051 16 46.528 || 1861.86 || 122.11 7.304 || 41.369 3.750
95 3 19.09.2014. 26.09.2014. 051 141 14.814 61.29 45.45 5.150 || 39.651 3.602
96 3 26.09.2014. 03.10.2014. 051 11.1 24975 || 1891.72 | 182.72 4.262 | 31.668 2.731
97 3 26.09.2014. 03.10.2014. 051 16 35.140 || 237.49 85.65 3.884 | 48.446 4.347
98 3 26.09.2014. 03.10.2014. 051 141 14.083 81.77 | 107.87 4,732 | 48.221 3.313
99 3 03.10.2014. 27.10.2014. 051 11.1 25.568 || 442.67 | 224.93 5.025 || 32.455 3.147
100 3 03.10.2014. 27.10.2014. 051 16 23.501 | 211.05 76.91 4.256 | 53.180 4.422
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26. Y30PKOBAILE U AHAJIM3E
ATMOCOEPCKUX ITAJABUHA

V3opkoBame W aHauM3e aTMocepcKkux —IajaBHHA
(BnaxkHa nemo3ulMja) Ha OMOMHAMKALIMjCKHM TadKama
npyror HuBoa Ha @pymkoj ropm m y Onanuma,

o0OyxBatwmio je cnenehe akTHBHOCTH:

1. nmepuomuvHM W3NacHM HA  TEPEH  pajau
Y30pKOBam-€ MalaBiHa U3 KOJIEKTOpa,
2. TPaHCIOPT CaKyTUbEHUX HaJaBAHAa bi (o)

naboparopuije,

3. nabopaTopujcka IpUIpeMa y30paka,
4. XeMHjCKe aHAIH3e.

Jatymu y30opkoBama BOJEHE JCTO3UIMje Ha: a)
buonnnukanujckoj Tauku Ha Dpymikoj ropu u 0)
OmomHAMKaNMjcKoj Tauku y OnanuMa nat cy y tabenu
104.

Ha3zuBu y3opaka u o3Hake y Tabenama cy IaTH y
ckimamy ca ymyrctBuma ciyxb6e L ICP  Forests®,
HaBeJGHNM Yy MaHyanuMma 3a npaheme BraxHe
nenosurmje. "Throughfall” ysopak o3mauaBa y3opke
CaKyIUbEHE M3 KOJIEKTOpa KOjH Cy C€ HaJla3WiIH HCIOX
Kpomrmu crabama. Y Ttabemama 672012.DEM w
672012.DEO oBa BpcTa y3o0pka je oOeiexeHa OpojeM
»1% "Bulk" y3opak o3HauaBa y30pKe CaKyIUbEHE W3
KOJIEKTOpa KOjH Cy C€ HaJa3WIn Ha OTBOPEHOM MOJbY. Y
tabenama 672012.DEM wu 672012.DEO oBa Bpcra
y30pKa je obenexeHa opojem ,,2°.

Komona ,,OcobmHa  y30opka“ mpencrasiba
o0jaimeme y KOTUYMHA M KBAIUTETY y30pKa, J1a JIH je
nouuto o omrehema konekropa, uta. bpoj ,,1¢ y oBoj
KOJIOHM O03Ha4aBa Jia ce Pajuio o ,,HOpMaITHOM* Y30pKY,
KOjU HHje KOHTAMHUHUPAH U 4Hja je KOJIMYMHA MOTJIA J1a
ce usMmepu. bpoj ,,5¢, koju ce jaBjba y TOjECAUMHUM
KOJIOHaMa, O3HadyaBa Takohe ,,HopMmajaH™ y30pak, aKo
ycie OOWITHHX T1a/IaBUHA JIONIO je JI0 IPeNBamka BOJIe
U3 KOJEKTOpa, TakO Ja HHUje Moryhe yTBpIHMTH TadHy
KOIMYUHY TMafaBuHa (y mm) Yy JaToM [EepHOAy
Y30pPKOBamba

26. SAMPLING AND ANALYSES OF
ATMOSPHERIC PRECIPITATION

Sampling and analyses of atmospheric
precipitations (wet deposition) on the level Il sample
plots on Fruska gora and in OdZaci included the
following activities:

1. periodic field visits to sample precipitation
from the collectors,

2. transport of the collected precipitation to the
laboratory,

3. laboratory preparation of the samples,

4. chemical analyses

Dates of wet depostion sampling on a) the
sample plot on Fruska Gora and b) the sample plot n
Odzaci are given un Table 104.

Sample names and designations in the tables are
in accordance with "ICP Forestss manuals on wet
depositions. A “throughfall® sample is a sample taken
from the collectors located under the tree crowns. In
Tables 672012.DEM and 672012.DEO this type of
sample is labelled "1". A “bulk™ sample is a sample taken
from the collectors that were located in the open. In
Tables 672012.DEM and 672012.DEO this type of
sample is labelled "2".

The column “Sample attribute™ defines the
guantity and quality of the samples, possible collector
damage, etc. Number 1" in this column defines a
“normal sample’, or a non-contaminated and measurable
sample. Numer °5° which can be found in some
columns, also defines a "normal” sample, but its precise
quantity of preciptation couldn’t be determined (in mm)
due to overflowing from collectors which was caused by
abundant rain in the sampling period.
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Ta6ena 105. Jlatymu y30pKoBama BojIeHE JETO3UIH]jE Ha:

a) OMOMHIMKAITN]CKO] TaYKH HHBOA 2 Ha Dpymikoj ropu 1 6) OMOMHANKAIN]|CKOj Tauky HUBoa 2 y Onrannma

Table 105. Dates of sampling water depositions on

a) Level 1l sample plot on Fruska gora and b) Level 1l sample plot in Odzaci.

a) 5)
Jlaryw/Date @pymika ropa Fruska gora Haty/Dato Ouarm Odzaci
Throughfall Bulk Throughfall Bulk
16.01.14 + + 16.01.14 + +
03.03.14 + + 03.03.14 + +
18.03.14 + + 18.03.14 + +
03.04.14 + + 03.04.14 + +
16.04.14 + + 16.04.14 + +
07.0514 * + 07.05.14 + T
21.05.14 + + 21.05.14 + +
05.06.14 + + 05.06.14 + +
18.06.14 + + 18.06.14 + +
03.07.14 + + 03.07.14 + +
15.07.14 * * 15.07.14 T T
13.08.14 * + 13.08.14 ¥ ¥
12.09.14 + + 12.09.14 + +
26.09.14 + + 26.09.14 + +
07.11.14 + + 07.11.14 + +
20.11.14 + + 20.11.14 + +
17.12.14 + + 17.12.14 + +

Y3opkoBame najiaBuHa Ha TePeHY M TPAHCIIOPT
CaKyIJbe€HHMX NaJJaBUHA /10 JladopaTopuje

[Mpunukom  y30pKoBama  TajaBUHa W3
KOJIEKTOpa, Oolle Yy KOojuMa Cy C€ Halla3uiid y30pIu
najaByHa 3aMEHUBAaHE Cy HOBMM (YHCTHM) Ooljama,
kako Ou Owmia u30erHyra KOHTaAMHUHAIMja Y30paka.
VY3opiu cy oaMax MO CaKyIlJbawkby TPEHCIOPTOBAHU Y
naboparopujy MHCTHTYTa 32 HU3HJCKO IIyMapCTBO H
KUBOTHY CpEIIUHY.

Takohje, Tpeba HAMOMEHYTH Ja CYy TOKOM
nepuojia y30pKOBara BpIICHE W AKTUBHOCTH Ha
Ollp)KaBamy KOJIGKTOpe, KOje Cy ce cacrojajie y
NEPUOJIYHOM TIpamy JIEBKOBA W IIpeBa U3 KOJIEKTOPA,
3aMEHH 3alUTHUTHUX MPEXHUIA, Ka0 U 3aMeHH omTeheHnx
KOJIEKTOpA.

JlabopaTopucka npunpemMa y30paka M XeMHjCKe
aHaJIn3e

[pucnenu y3opiu 1o npujemy y gadoparopujy
WHcTrTyTa 32 HU3M)CKO CyMapCTBO M KUBOTHY CPEAMHY
OWBajy PETUCTPOBAHU U HyMEPHUCAHH y KIHLUTY y30paKa.
Haxkon Tora ce npuctymna Mepemy KOTHYUHE CaKyIJbeHEe
BOJIE U3 KOJIEKTOPE U MPUIPEMamba y30paka 3a XeMHjCKe
aHanmmze. [lpunmkom mnpumpeme y3opaka, BoheHO je
padyHa Ja ce W3 CBaKOI KOJICKTOpa y3Me jeqHaKa
KOJIMYMHA BoJe. 3ajeJHHYKH Y30paK NpaBjbeH je
noceOHO 3a KOJIEKTOpe KOju Cy OWJIM JIOIMpaHd Ha

Precipitation sampling in the field and
transport of the collected precipitation to the
laboratory

After sampling the rainfall from the collectors,
sampling bottles were replaced with clean bottles in
order to avoid contamination of samples. The samples
were immediately transported to the laboratory of the
Institute for Lowland Forestry and Environment.

Apart from the regular activities of sampling the
rainfall, the collectors had to be regularly maintained.
The maintenance included the activities such as washing
the pipes and funnels, replacing the protective meshes or
replacing the damaged collectors.

Laboratory sample preparation and chemical
analyses

Upon reception at the laboratory of the Institute
of Lowland Forestry and Environment, the samples were
numbered and entered into the register of samples. After
that, the collected rainfall was measured and appropriate
samples were taken for chemical analyses. When
sampling, special care was taken to sample the same
quantity of water from each collector. A representative
sample was made separately for the collectors located in
the open field, and for the collectors within the stands.
The prepared samples were stored in refrigerators at
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OTBOPEHOM I10JbY, a MOCEOHO 3a KOJEKTOpe KOju Cy ce
HaJIa3WIM yHyTap cacTojuHe. [IpumpemsbeHu y3opuu cy,
JO TOYeTKa XEMHUJjCKHX  aHaiu3a, 4YyBaHH Yy
bpwkuaepuMa Ha Temieparyp a0 +4°C.

XeMmujcke aHau3e

XeMHjcKe aHamu3e 3alouuiby opehuBameM
KOHAyKTHBUTETa W PH  BpemHoctm  ymoTpeOoM
KOHIYKTOMETDA, OJTHOCHO MIOTEHIIOMETDA,
PECTIEKTUBHO. Y30puu ce 3aTuM (QUITpHpajy Kpo3
MemOpancku ¢unrap 0.45 um kako Ou ce YKIOHHO
YBpPCTH MaTepuaj M y30pak cTabwimm3oBao 3a cienehe
aHanmze. 3aTUM, Yy30pIM BIaXHE JCMO3UIMje OuBajy
MOJIeJbeHN TpeMa alUKBOTUMA 3a TIOjeIMHE aHajH3e.
I'pyna momy3opaka HamemeHa 3a oxapehuBame Merana
Ha AAC Ousa nep3epBupana ca 65% HNO; raoe ce pH
BpPETHOCT JOBOJM Ha OKO 2. Y3opuu 3a ojpehuBame
TOC u DOC Ttakohe OuBajy 3aKkWIEbeHH IPE cCame
aHammze. CBH y30pHH 3aTHM OHWBAjy CKIATUINTEHH Y
Mpaky Ha Temmepatype oko 4°C y ¢pmxunepuma. 360r
onIpkaBama OanaHca a30Ta, MPEMOPYyWHHWBO je Na ce
ananmuse ojapehuBama mweroBux (opmu (NOz, NH; u
Ntotal) page npBo, mo moryhHOCTH Ha &IaH mpHjema.
butHo je na amOayiaxa y K0jOj C€ CKIIQIUILNTE Y30pIHU
OyIe ol WHEPTHHUX MaTepHjajia Kako ce y3opak He Ou
JIOIATHO KOHTaMHHHpao. 3a y30pke uuju je pH>5
onpehyje ce TOTamTHM alKaIUTET BOJYMETPH)CKU
TUTPAIIMjOM ca CTaHaapau3oBanum pactBopom HCIl y
nBe Tauke ekuBajeHuuje. Cazapxkaj ¢ochopa wu3
tdocthara oxapehuBamm cMO  CIIEKTPOPOTOMETPH]jCKH
nmocne Oojerba MONHOACHCKMM IIJIAaBUM W YUTamba
ancop6anum Ha 340 nm. OxpehuBame N 13 amoHHMjyM
jOHa BpIIMJIO ce Takohe CHeKTPO(YOTOMETPHUjCKU TIO
Nessler-y ma tamachoj myxunu ox 425 nm, g0k cy ce
HUTpaTH onpehuBamu Takonje CreKTPohOTOMETPH)CKU
cranapaaom meronoM EITA 6poj 51862 ca OpymuHOM
Ha 410 nm. Campkaj ykymHOr a3oTa oxapehuBaH je
AIMANMETPH]CKU HaKOH MaKpo- Kjennanose
nectunanyje no EITA 351.3 metoau. Canpikaj cymiopa
u3 cyndarHux joHa ojpeluBaH je jOAOMETPH]jCKOM
tutpanmjoM ca  Na-tTrocyndaToM HaKOH TaloXKema
cyidara Ba-xpomatoM W  peTuTpanyje  BHUIIKA
XpPOMAaTHUX jOHA. XJIOPUAHW JOHH Cy KBaHTHTATHBHO
onpehusanu TUTPALIHjOM CTaHAapIN30BaHIM
pactBopoMm cpeOpo-Hutpata 1o Mohr-y. Canpxaj
Mmetarga Mg u Ca y npexoIHO 3aKWIICJHeHUM Y30pLIMa
onpehuBaH je miuameHoM TexHHkoM Ha AAC, nok je
caapxkaj Na m K onpehuBan miaMeHOM TEXHHKOM Ha
AEC. 3akuiiesseHn alnvKBOTH 3a oApehuBame yKyImHOT
opraunckor yribenuka (TOC-total organic carbon) wu
pactBopHOT opraHckor yribenuka (DOC-dissolved
organic carbon) npouecyupanu cy Ha TOC ananajzepy
(liqui TOCII, Elementar) u oxpehuBanu mpema MeTOAN
US EPA 415.3. 3a npepauyHaBame pe3yiraTa H
MaHUIyJanyjy uctuMa kopumthen je mporpam Excel

+4°C till the beginning of chemical analyses.
Chemical analyses

Chemical analyses started by determining the
conductivity and pH of each sample using
conductometers and potentiometers, respectively. The
samples were then filtered through a 0.45 pym membrane
filter in order to remove any solid material and to
stabilize the samples for subsequent analyses. The
samples of wet deposition were then divided into
aliquots for each analysis. A group of sub-samples
intended for the determination of metals by AAS was
preserved with 65% HNOs, to pH < 2. The samples for
the determination of TOC and DOC were also acidified
before the analysis. All samples were then stored in the
dark, at max 4°C in refrigerators. In order to maintain
the balance of nitrogen, it is recommended to determine
its forms (NO3, NH, and N-total) first, preferably on the
first day upon arrival. It is important to store the samples
in the containers made of inert materials in order to
avoid further contamination. For the samples with pH>
5, the total alkalinity was determined by volumetric
titration with standardized HCI solution in two points of
equivalence. The content of phosphorus from phosphate
was determined spectrophotometrically by using the
molybdenum blue dye and reading the absorbance at 340
nm. Determination of N from ammonium ions was also
performed spectrophotometrically using Nessler's
reagent at a wavelength of 425 nm. Nitrates were also
determined spectrophotometrically, but this time the
EPA standard method No 51862 at 410 nm bruicine was
applied. Total nitrogen was determined by macro-
Kjeldahl distillation followed by acidimetric method
according to EPA method No. 351.3. Total sulphur
content was determined by iodometric titration with Na-
thiosulphate after the deposition of sulphate by Ba-
chromate ions and retitration of the surplus of chromate
ions. Quantitative determination of chloride ions was
done with Titration by the standardized solution of
Silver Nitrate - Mohr's Method. The content of Mg and
Ca metals in the previously-acidified samples was
determined by AAS flame technique, while the content
of Na and K was determined by AES flame technique.
Acidified aliquots for determining total organic carbon
(TOC total organic carbon) and dissolved organic
carbon (DOC-dissolved organic carbon) were processed
at TOC analyzer (liqui, TOCII, Elementar) and
determined by US EPA method 415.3. The computer
program Excel 2007 was used for the recalculation and
conversion of the obtained results. All the investigated
samples for all parameters were within the detection
limits of the applied methods.
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2007. CBU UCIHTUBAHHU Y30pIH, 32 CBE HWCIIMTUBAHE
napamMeTpe Hala3Wwid Cy ce y TIpaHullaMa JeTeKIuje
NPUMEHHBAHUX METO/A.
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Ta6ena 106. Onmitu noxany o bruonHaukanujckoj Tauku HuBoa Il Ha Opyikoj ropw.
Table 106. General data on the Level Il sample plot on Fruska gora

r o AKTUBHU IIEPUOJ] CAKYIIbatba
eorpagcka - - .
P Kon Teorp aq)c.K 4 LIHpHHa ITy)KUHA Collection perlog bpoj Mogen Bucuna || IToBpummHa Bpoj
eTHH Koxn Latitude . . Kpajwu qatym/Last nepuona
. Bp.napuene || xonexropa Longitude Hanmopeka | TIpsu natym/ First date Konekropa || konekropa || xonextopa || Konexropa
6poj NpKaBe - p yM date y30pKOBamba 2
Observation Sampler BUCHHA Sampler (m) (m%) number of
Sequence || Country - Number of
plot number code Altitude - model Sampler Sampler used
numbe Code measuring Height surf 2 |
clciM|M|c|c|clc|mMm|M|cC]|cC A|A|M[M|T|TII|A[MIM|T|T{ periods eight (m) [| Surface(m) || samplers
116 7 1 1{f4(5]10|9(|2]2f21[9(4|9]|3]9 1 0O fjo|8|1|2|1|31|7|1(2|1]|4 1 7 1 1 0.08 210
267 1 24510922 f1[9(4|9]|3]9 1 0O fjo|8|1|2|1|3f1|7|1(2|1]|4 1 7 1 1 0.08 3

Tabena 107. Pesynratu 1abopaTopHjKCUX aHAJIM3a BOJCHE JIeNo3uIMje ca buonnaukaiujcke Tauke HuBoa Il Ha @pymikoj ropu. Caapikaj "obaBe3Hux" eneMeHara.
Table 107. The results of the laboratory analyses of wet deposition on the Level Il sample plot on Fruska gora. The content of the ‘'mandatory” elements.

Bnoi Ilepnonu cakynbama OsHaka OcoGuna Konnunna
o) Collection period y30pKa y30pKa
Pepum | nosputune Iepuomn Ko, ysopka (mm) KounaykruBurer Aunxanurer ||N (total)
6poj | ormeane On On caxynmaa | | ‘l‘(a Ocobuna rotal H (ﬂys om) TOC K Ca Mg Na [IN-NHa || €l IN-NOgl S-S0, || ™ TR0 I ol DOC
Sequence] from from Collection Syam%Ier y3opka/ collected P Co#ductivity (mag/l) || (mg/l) [[ (mg/) || (mg/l) || (mg/l) [[ (mg/l) || (mg/l) || (mg/l) |[ (ma/l) Altaﬁnity (mg/l) (ma/l)
numbe [ Observation JULMM.ITTT JULMM.ITTT/ period code Sample sample
Plot number || po/MM/YYYY || DDIMMIYYYY attribute
145 1 08.12.2013. 16.01.2014. 67 1 1 122.10 5.7 111.9 8.2 5.990 18.79 5.395 16.06 5.67 14.52 3.19 7.99 1.393 7.01 8.02
146 1 08.12.2013. 16.01.2014. 67 2 1 20.28 5.8 67.7 9.07 6.090 3.985 1.595 || 15.055 5.34 14.02 247 6.58 0.929 3.09 5.94
147 1 16.01.2014. 03.03.2014. 68 1 1 140.06 6.4 100.4 7.64 2.850 12.04 3.515 3.925 3.89 13.01 1.48 8.93 1.161 7.48 4.55
148 1 16.01.2014. 03.03.2014. 68 2 1 26.34 53 68.7 2.43 4.085 14.29 4.285 5.265 2.63 8.01 1.29 7.99 1.161 3.59 1.72
149 1 03.03.2014. 18.03.2014. 69 1 1 28.65 || 4.48 76.2 7.7 2.945 9.23 2.845 8.110 3.28 7.51 2.25 17.39 0.697 5.35 6.39
150 1 03.03.2014. 18.03.2014. 69 2 1 6.83 5 60.6 4.25 3.570 11.85 || 3.270 || 14.430 1.78 9.51 2.60 21.15 0.348 4.98 3.61
151 1 18.03.2014. 03.04.2014. 70 1 1 180.94 || 5.64 49.6 591 2.600 12.03 || 3.585 5.110 || 10.22 10.01 0.85 18.05 0.581 3.67 4.39
152 1 18.03.2014. 03.04.2014. 70 2 1 36.92 || 5.86 66.3 3.57 2.740 7.825 2.165 4.610 7.09 11.01 1.87 22.19 1.161 4.88 231
153 1 03.04.2014. 16.04.2014. 71 1 1 7493 || 4.33 166.3 16.18 9.565 135 2.905 || 12.775 6.30 11.51 0.07 18.33 3.483 8.82 12.2
154 1 03.04.2014. 16.04.2014. 71 2 1 16.97 || 4.36 152.8 13.8 4.785 || 14.435 3.760 || 13.605 1.10 9.01 3.34 3291 1.161 13.3 6.26
155 1 16.04.2014. 07.05.2014. 72 1 1 359.80 || 6.32 69.8 9.65 5.875 5.47 1.655 2.300 0.75 8.01 0.35 17.68 1.393 4.33 7.55
156 1 16.04.2014. 07.05.2014. 72 2 5 49.59 || 6.13 45.1 3.63 2.730 || 17.295 4.500 ([ 17.000 1.21 9.01 251 31.97 0.929 2.56 2.84
157 1 07.05.2014. 21.05.2014. 73 1 1 347.12 || 6.21 32.9 4.84 || 10.360 11.43 3.030 || 10.515 4.40 8.01 5.02 12.22 0.929 1.85 2.98
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. Tepuonu cakymbama O3Haka Komnunna
Bpoj . . Ocobuna
Collection period y30pKa y30pKa
Pepym | mospurnne Hepuomn Kon y3opKa (mm) Konpykrusurer Aukamarer ||N (total)
6poj orJieTHe Ox On CaKyIUbamba Ocobuna Y TOC K Ca Mg Na N-NH4 Cl N-NOs || S-SO4 DOC
Sequence from from Collection || Y2P%2 || yoopas ||t || PH wSrem) A nam | amam [ amgmy || mamy [| gy | mgny || amgny [| amgmy || many || (eaD {f TDON (oo
be Il ob ii iod Sampler Samol collected Conductivity Alkalinity [ (mg/l)
numboe servation fl -y mmerrrr/ || gmMMLrrrry perio code ample sample
Plot number |l po/MM/YYYY || DDIMMIYYYY attribute
158 1 07.05.2014. 21.05.2014. 73 2 5 49.59 || 6.02 28.4 3.08 7.150 7.95 1.925 || 16.575 13.13 9.01 5.03 19.27 0.929 3.22 2.96
159 1 21.05.2014. 05.06.2014. 74 1 1 35.48 6.06 141.7 2.65 6.340 14.25 3.665 || 20.465 2.64 9.01 7.76 12.22 2.554 10.31 1.84
160 1 21.05.2014. 05.06.2014. 74 2 1 5.07 7.68 364 14.04 || 11.175 13.21 3.465 || 21.270 12.44 12.01 9.04 18.80 1.161 32.23 11.12
161 1 05.06.2014. 18.06.2014. 75 1 1 28.76 || 6.16 109.8 33.24 8.580 || 10.685 2.355 || 15.950 2.25 17.02 8.11 12.69 1.625 8.86 25.55
162 1 05.06.2014. 18.06.2014. 75 2 1 4,19 7.18 471 43.86 || 11.300 [ 13.645 3.015 || 17.535 3.19 13.01 9.02 19.74 0.929 51.7 31.42
163 1 18.06.2014. 03.07.2014. 76 1 1 95.21 6.61 133.8 15.2 6.210 || 15.215 2.975 6.970 0.44 12.01 7.79 14.57 2.090 5.87 14.04
164 1 18.06.2014. 03.07.2014. 76 2 1 19.62 7.4 324 9.38 4.415 || 10.615 2.135 || 14.610 3.73 11.01 8.70 19.74 6.037 23.28 9.21
165 1 03.07.2014. 15.07.2014. 7 1 1 148.00 || 6.13 59.2 13.26 3.685 6.83 1.020 || 12.635 1.62 12.01 5.57 16.92 0.464 5.53 13.09
166 1 03.07.2014. 15.07.2014. 77 2 1 271.77 6.44 132.9 6.59 2.875 || 15.195 3.225 8.465 5.94 9.01 8.43 21.15 0.232 13.17 5.75
167 1 15.07.2014. 13.08.2014. 78 1 5 330.59 6.36 42.4 6.34 4,760 5.125 0.995 9.465 5.10 18.02 4.83 7.52 1.045 1.98 5.77
168 1 15.07.2014. 13.08.2014. 78 2 5 4959 || 6.78 80.4 7.91 2.720 7.395 1.205 1.510 9.88 30.53 7.00 9.59 1.625 5.32 6.14
169 1 13.08.2014. 12.09.2014. 79 1 5 440.79 7.63 81.6 8.15 5.090 || 14.345 2.430 9.370 1.23 9.01 473 21.15 1.393 2.96 6.73
170 1 13.08.2014. 12.09.2014. 79 2 5 66.12 8.13 425 14.16 7.820 14.65 2.635 8.835 13.61 5.01 3.50 27.27 7.430 33.74 10.41
171 1 12.09.2014. 26.09.2014. 80 1 5 323.98 7.93 117.9 12.9 4.865 || 17.175 3.005 2.290 4.61 7.01 8.50 17.39 2.090 7.84 10.71
172 1 12.09.2014. 26.09.2014. 80 2 5 49.59 8.04 194.4 6.69 3.550 17.22 2515 3.530 17.97 5.01 5.05 27.74 3.483 12.21 5.04
173 1 26.09.2014. 07.11.2014. 81 1 5 330.59 6.36 162.7 - 9.275 || 15.805 3.510 3.485 153 7.51 4,90 26.80 2.903 - -
174 1 26.09.2014. 07.11.2014. 81 2 5 49.59 6.16 225 - 5.460 || 29.435 8.050 6.565 0.54 6.51 4.33 28.02 4.412 - -
175 1 07.11.2014. 20.11.2014. 82 1 1 170.26 6.84 173.1 - |l 32.935 12.65 4.550 4.230 0.84 11.01 4.04 28.21 3.019 - -
176 1 07.11.2014. 20.11.2014. 82 2 1 19.84 6.81 115.8 - || 17.655 || 16.545 5.290 5.770 0.77 16.02 3.57 25.86 1.858 - -
177 1 20.11.2014. 17.12.2014. 83 1 1 28.32 6.8 116.3 - 4,960 [ 18.905 6.635 6.950 0.00 12.01 3.42 10.34 1.161 - -
178 1 20.11.2014. 17.12.2014. 83 2 1 6.61 || 5.24 112 - 8.290 || 13.995 3.920 8.080 0.00 10.51 4,70 8.93 0.581 - -
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Tabela 108. Pe3ynraru 1abopaTopHjKCUX aHAIH3a BOJCHE Aeno3uiidje ca buonnaukaiijcke tauke HuBoa |l na @pymikoj ropu. Caapikaj "onmuoHux" eneMeHara.

Table 108. The results of the laboratory analyses of wet deposition on the Level Il sample plot on Fruska gora. The content of the “optional™ elements.

orﬁgg{ e Konnunna
1o bl s .
Pgél::egggj n(());ﬁf[l;lﬁe Observation Plot number Tepuon Syampler total Mn Fe PO Cu Zn Pb Cd
numbe Observation f:());rln f:()J;rln Period code collected (mg/L) | (mg/L) (mg/l) (mg/L) || (mg/L) | (mg/L) (mg/L)
Plot number sample
IAMM.ITIT/ JUIL.MM.ITTT/
DD/MM/YYYY DD/MM/YYYY
145 1 08.12.2013. 16.01.2014. 67 1 122.10 0.3091 ||  <0.0005 152 | <0.0005 | 0.0222 <0.0005 || <0.0002
146 1 08.12.2013. 16.01.2014. 67 2 20.28 0.0923 || <0.0005 177 || <0.0005 | 0.0094 0.0133 || <0.0003
147 1 16.01.2014. 03.03.2014. 68 1 140.06 0.0258 || <0.0005 1.08 | <0.0005 | 0.0186 <0.0005 || <0.0005
148 1 16.01.2014. 03.03.2014. 68 2 26.34 0.2089 ||  <0.0005 2.06 || <0.0005 || 0.0185 <0.0005 || <0.0005
149 1 03.03.2014. 18.03.2014. 69 1 28.65 0.1636 || <0.0005 2.70 || <0.0005 || 0.0149 <0.0005 || <0.0005
150 1 03.03.2014. 18.03.2014. 69 2 6.83 0.0384 || <0.0005 134 | <0.0005 | 0.0101 <0.0005 || <0.0005
151 1 18.03.2014. 03.04.2014. 70 1 180.94 0.0509 ||  <0.0005 1.96 | <0.0005 | 0.0127 0.016 || <0.0005
152 1 18.03.2014. 03.04.2014. 70 2 36.92 0.0228 || <0.0005 1.91 || <0.0005 | 0.0243 0.0168 ||  <0.0005
153 1 03.04.2014. 16.04.2014. 71 1 74.93 0.2082 || <0.0005 2.35 || <0.0005 || 0.0147 0.0181 || <0.0005
154 1 03.04.2014. 16.04.2014. 71 2 16.97 0.0362 || <0.0005 431 | <0.0005 | 0.0304 0.093 || <0.0005
155 1 16.04.2014. 07.05.2014. 72 1 359.80 0.0697 || <0.0005 254 || <0.0005 || 0.0191 0.0878 ||  <0.0005
156 1 16.04.2014. 07.05.2014. 72 2 49.59 0.0232 || <0.0005 2.24 || <0.0005 || 0.0199 0.08 0.001
157 1 07.05.2014. 21.05.2014. 73 1 347.12 0.0222 || <0.0005 144 || <0.0005 | 0.0106 0.0971 0.0009
158 1 07.05.2014. 21.05.2014. 73 2 49.59 0.0107 || <0.0005 1.88 | <0.0005 | 0.0307 0.083 0.0015
159 1 21.05.2014. 05.06.2014. 74 1 35.48 0.115 | <0.0005 398 || <0.0005 0.025 0.1282 0.0029
160 1 21.05.2014. 05.06.2014. 74 2 5.07 0.0348 || <0.0005 5.8 | <0.0005 || 0.0309 0.1363 0.0002
161 1 05.06.2014. 18.06.2014. 75 1 28.76 0.0884 || <0.0005 341 || <0.0005 | 0.0283 0.1113 0.0001
162 1 05.06.2014. 18.06.2014. 75 2 4.19 0.0917 || <0.0005 7.10 || <0.0005 | 0.0547 0.1029 0.0014
163 1 18.06.2014. 03.07.2014. 76 1 95.21 0.0528 || <0.0005 460 || <0.0005 | 0.0196 0.098 0.0004
164 1 18.06.2014. 03.07.2014. 76 2 19.62 0.0123 || <0.0005 4.70 || <0.0005 || 0.0242 0.0716 0.0016
165 1 03.07.2014. 15.07.2014. 77 1 148.00 0.084 | <0.0005 3.25 || <0.0005 || 0.0259 0.1122 0.0007
166 1 03.07.2014. 15.07.2014. 77 2 21.17 0.0495 || <0.0005 570 | <0.0005 || 0.0277 0.1312 0.0006
167 1 15.07.2014. 13.08.2014. 78 1 330.59 <0.0005 <0.0005 2.32 <0.0005 0.0142 0.1576 0.001
168 1 15.07.2014. 13.08.2014. 78 2 49.59 0.0285 || <0.0005 2.89 || <0.0005 || 0.0224 0.175 0.0036
169 1 13.08.2014. 12.09.2014. 79 1 440.79 0.0163 || <0.0005 297 | <0.0005 | 0.0358 0.1544 0.004
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Or]il; ;JH . Konnunna
BpOJ I'IOBpIHI/IHe KOH y30p1<a P
Pg;um 6poj orJe/iHe Observation Plot number Tlepuon Sy 30pl;a (tmtml) Mn Fe 5 Cu Zn Pb Cd
equence IIOBpLUKHE Period amprer o /L /L PO, /L /L /L /L
numbe Observation Oxn Ox code collected (mg ) (mg ) (mg”) (mg ) (mg ) (mg ) (mg )
Plot number from from sample
JIMM.ITIT/ JJIMMITIT/
DD/MM/YYYY DD/MM/YYYY
170 1 13.08.2014. 12.09.2014. 79 2 66.12 0.0815 0.0043 2.89 || <0.0005 || 0.0264 0.1827 0.0036
171 1 12.09.2014. 26.09.2014. 80 1 323.98 0.0984 0.0086 2.39 || <0.0005 | 0.0345 0.1608 0.0037
172 1 12.09.2014. 26.09.2014. 80 2 49.59 0.0696 || <0.0005 3.22 || <0.0005 | 0.0304 0.1923 0.003
173 1 26.09.2014. 07.11.2014. 81 1 330.59 0.1114 || <0.0005 3.34 0.0064 || 0.0162 0.0203 | <0.0005
174 1 26.09.2014. 07.11.2014. 81 2 49.59 0.0294 || <0.0005 2.47 0.009 0.034 0.0245 | <0.0005
175 1 07.11.2014. 20.11.2014. 82 1 170.26 <0.0005 <0.0005 1.07 0.0093 0.0131 0.0686 <0.0005
176 1 07.11.2014. 20.11.2014. 82 2 19.84 0.0192 || <0.0005 1.99 0.0097 0.034 0.0673 | <0.0005
177 1 20.11.2014. 17.12.2014. 83 1 28.32 0.0782 || <0.0005 2.27 0.0116 0.0276 0.0418 <0.0005
178 1 20.11.2014. 17.12.2014. 83 2 6.61 0.0235 || <0.0005 2.65 0.0101 || 0.0454 0.0941 | <0.0005
Ta6esa 109. Onmty moganu o bruonnankanujckoj Tauku HUBoA Il y Oyanuma.
Table 109. General data on the Level Il sample plot in Odzaci
AKTHBHM IIEPHOJ] CAKyIIbaba Bpoj .
Pennn Kon Bp.napene Konlzl(zfo a Teorpagcxa mmpnna Feorpadera Hamamopcka Collection period fiepuona K(])\J/'f:i[:g a K(])BJ::KT({)aa 2;]1351?;2}[: Kofel:?o a
Gpoj || apape || Apoabn b Latitude AYIRHIE nop Kpajroi natym/Last || y3opkoBarsa P P N P
Se Observation Sampler Longitude Bucuna || [Ipeu garym/ First date pajibH aty Sampler (m) (m*) number of
quence || Country | b d Altitud date Number of del samol samol d
numbe Code p ot number coae titude measuring mode gmp er amp E‘I’2 use
clcimMImMlclclcleclilmImM|cl|c alaim{m|r|ir|ala|m|m|{r|r periods Height (m) || Surface(m?) [ samplers
16| 7 3 1 2 flojolrf2fa|3ff2a|7]2|2|1]|a]| 1 6 1 1 0.08 210
26| 7 3 2 2 fofjolz|2]1|3fs|7|2l2l2]a] 2 6 1 1 0.08 3
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Ta6ena 110. Pe3ynraTu 1a00paTopHjCcKuX aHANIN3a BOJICHE Jieno3uidje ca bruonnmukanujcke Tauke HuBoa Il u3 Onaka. Cangpxaj "ob6aBe3Hux" eixeMeHara.
Table 110. The results of the laboratory anal

yses of wet deposition on the Level 1l sample plot in Odzaci. The content of ‘mandatory” elements.

Bpoj
- orenHe O3Haka OcoGuna Konnunna
POj TIOBPILIMHE y30pKa y30pKa

Penun P Tleproan 30pKa

Gpoj || Orremie Observation Plot number caymmana] <0 | Ocogmna || (MM onayKTusHTeT |l 15 K ca Mg || Na [N-NH|| ci [N-Noi| s-so, [[Amemrer | N (o) e
Sequence]| oPPIIMHE o1 Ox Collection || 22 || yaopka/ total pH WSrem) A nemy (| mamy || oy [y || mmany || imany | mamy [|mam| momy || (ke Jt TDON i ooy

Observation h Sampler collected Conductivity Alkalinity (ma/l)
numbe Plot number from from period code Sar_nple sample
JULMM.ITTT/ || JJIMM.ITIT/ attribute
DD/MM/YYYY || DD/IMM/YYYY

121 3 17.12.2014. 03.03.2014. 61 1 1 201.55 5.75 83.5 6.26 3.570 12.25 || 2.475 || 3.845 2.27 || 11.01 [ 2.00 10.34 0.813 441 511

122 3 17.12.2014. 03.03.2014. 61 2 1 44.63 59 475 2.99 2.625 11.48 || 2.185 [ 2.905 2.36 9.01 || 0.90 10.15 0.697 2.48 2.03

123 3 03.03.2014. 18.03.2014. 62 1 1 36.20 4.75 745 8.42 3.575 9.33 || 2.075 || 5.975 522 || 11.51 [ 3.06 18.52 0.813 4.20 6.89

124 3 03.03.2014. 18.03.2014. 62 2 1 6.17 5.13 47.9 4.65 2.525 10.99 || 2.245 || 2.180 462 || 10.01 |f 2.88 19.74 0.697 4.01 3.41

125 3 18.03.2014. 03.04.2014. 63 1 1 119.01 6.18 85.6 || 12.93 4.615 12.3 || 2.300 || 8.230 || 14.36 || 12.01 || 2.42 16.45 1.161 522 || 11.58

126 3 18.03.2014. 03.04.2014. 63 2 1 20.39 5.05 65.9 6.87 4.365 7.96 || 1.505 || 1.190 || 10.57 || 11.51 || 0.70 17.86 1.161 4.35 5.79

127 3 03.04.2014. 30.04.2014. 64 1 1 307.56 4.44 211 || 37.37 12.955 22.155 || 5.240 || 5.320 3.33 6.01 || 0.34 18.80 3.483 11.12 | 26.81

128 3 03.04.2014. 30.04.2014. 64 2 1 31.96 4.43 152.8 || 33.12 12.800 16.01 || 4.220 || 6.690 3.99 9.51 || 0.06 20.68 3.019 791 || 25.19

129 3 30.04.2014. 07.05.2014. 65 1 1 204.75 5.96 45 9.38 3.645 7.03 || 1.315 || 2.870 0.71 || 10.51 f 0.13 15.98 0.813 2.16 7.21

130 3 30.04.2014. 07.05.2014. 65 2 1 25.35 531 52.1 || 13.35 4.595 8.48 || 1.120 [ 7.500 0.66 9.51 || 0.09 19.56 1.161 222 | 1211

131 3 07.05.2014. 20.05.2014. 66 1 5 347.12 6.34 50.4 9.98 5.440 10.82 || 2.020 [ 3.785 1.16 8.01 || 1.56 20.21 1.393 3.09 7.17

132 3 07.05.2014. 20.05.2014. 66 2 5 49.59 6.07 36.4 8.22 6.915 9.055 || 1.840 || 8.920 0.86 || 10.01 0 08_ 20.68 1.858 1.81 6.93

133 3 20.05.2014. 30.05.2014. 67 1 1 35.48 6.8 99.5 8.01 12.965 10.675 || 2.180 || 5.230 1.33 8.01 || 5.22 19.74 1.625 4.27 7.14

134 3 20.05.2014. 30.05.2014. 67 2 1 5.07 6.82 85.3 9.07 5515 22.24 || 4.915 || 4.275 1.37 8.01 || 6.48 20.68 1.393 4.56 6.34

135 3 30.05.2014. 18.06.2014. 68 1 1 29.70 6.47 114.7 || 29.26 21.545 16.575 || 3.660 || 2.135 131 7.01 || 5.59 20.21 2.322 6.07 || 24.19

136 3 30.05.2014. 18.06.2014. 68 2 1 6.39 6.87 843 || 15.74 7.985 19.395 || 4.915 || 4.815 1.62 8.01 || 4.66 21.15 2.090 393 || 1117

137 3 18.06.2014. 03.07.2014. 69 1 1 155.49 6 86.4 || 11.83 7.455 18.23 || 4.925 || 3.725 0.35 7.01 || 4.53 39.02 1.742 3.56 7.86

138 3 18.06.2014. 03.07.2014. 69 2 1 22.92 6.69 65.8 6.9 5.760 12.485 || 3.085 || 3.735 0.80 7.01 || 4.16 20.21 1.393 3.02 571

139 3 03.07.2014. 15.07.2014. 70 1 1 135.32 6.96 63.2 6.37 8.275 8.47 || 1.860 || 2.870 1.30 |[ 10.01 || 4.90 20.68 0.581 5.62 5.22

140 3 03.07.2014. 15.07.2014. 70 2 1 22.92 7.2 62.5 || 11.31 6.685 11.745 || 3.025 || 2.675 0.37 751 || 4.70 22.09 0.697 6.08 8.25

141 3 15.07.2014. 13.08.2014. 71 1 5 347.12 6.65 89.8 || 11.09 10.990 6.06 || 1.235 || 1.295 1.85 6.51 || 3.84 11.28 1.625 5.10 7.68

142 3 15.07.2014. 13.08.2014. 71 2 5 49.59 5.92 30.7 3.73 3.775 9.575 || 2.405 || 1.395 0.19 || 1351 [ 2.85 8.09 0.813 1.18 2.88

143 3 13.08.2014. 12.09.2014. 72 1 5 444.10 8.2 250 || 26.82 56.535 18.685 || 5.180 || 7.755 0.66 5.01 || 4.61 2491 4.064 4.80 || 24.34

144 3 13.08.2014. 12.09.2014. 72 2 5 66.12 7.4 75.8 13.9 3.890 14 || 3.995 || 3.830 0.76 6.01 || 3.96 15.04 1.393 2.72 || 10.46

145 3 12.09.2014. 26.09.2014. 73 1 5 349.33 7.35 65.8 8.4 5.415 18.26 || 5.645 || 5.995 0.58 7.01 || 3.22 33.85 1.393 222 7.01
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Bpoj
- orie e Osnaka OcoGuna Komnunna
Pean poj MOBpIINHE Tepuomu Yy30pKka 30DKa Yy30pKa
Gpoj [ Oreane Observation Plot number caKyl:'m,aH,a Kot G o || (M) onaykrusiTer|l 10 K Ca Mg | Na [N-NH|| oI [N-NOy s-so, [|ArcamTer || N (o) i pae
Sequence]| 1OPPIIMHE on On Collection || 22°P%2 || ysopka/ total pH wSfem) W epemy | mamy || oy [ o || mmam | many | many [[maml| mom || Dt TOON I
Observation . Sampler y3op collected Conductivity Alkalinity (mg/l)
numbe from from period Sample
Plot number code . sample
JULMM.ITTT/ || JJIMM.ITTT/ attribute
DD/MM/YYYY | DDIMMIYYYY
146 3 12.09.2014. 26.09.2014. 73 2 5 4959 75 604 | 8.11 2630 || 13435 || 4.000 || 5545 | 054 || 7.01( 382 17.39 1.161 176 | 7.38
147 3 26.09.2014. 27.10.2014. 74 1 5 35263 7 915 9575 17.32 || 5.475 || 8560 || 0.34 | 801 | 249 [ 1833 1.742 - -
148 3 26.09.2014. 27.10.2014. 74 2 5 49,59 6.93 622 6.840 11.88 || 3740 || 2775 || 025 || 651 | 4.04 | 1739 1.161 - -
149 3 27.10.2014. 20.11.2014. 75 1 1] 18017 6.63 110.1 5.420 1459 | 3615 || 3470 || 154 || 651 | 483 | 1880 0.697 - -
150 3 27.10.2014. 20.11.2014. 75 2 1 17.63 6.1 459 2.755 1735 || 4815 || 3890 || 011 || 801 576 | 2021 0.813 - -
151 3 20.11.2014. 17.12.2014. 76 1 1 2457 6.3 122.2 9.695 || 24555 | 7.950 || 6595 | 0.00 || 15.02 || 3.94 7.05 1.742 - -
152 3 20.11.2014. 17.12.2014. 76 2 1 9.37 6.72 59.8 4475 1158 | 3.305 | 3.035 || 0.00 || 14.02 || 3.3 8.46 0.929 - -
Tabesa 111. PesynraTu nabopaTopujKCcuX aHaIM3a BOACHE Aeno3ulidje ca buonnnukanujcke tauke HuBoa |l y Opanuma. Canpikaj "oniponux" eneMeHara.
Table 111. The results of the laboratory analyses of wet deposition on the Level Il sample plot on Fruska gora. The content of “optional” elements.
Bpoj
. OrJIeIHE Konuunna
. bpoj HOBPIIHHE Kon y30pKa
Pseé[;:egggj H‘(’)ll; J;eﬁ:ze Observation Plot number Tepron Sy:g:)ll(:r (tfg'tf:I) Mn Fe P-PO.> Ccu 7n Pb cd
numbe Observation On On Period code collected (mg/L) (mg/L) (mg/h) (mg/L) (mg/L) (mg/L) (mg/L)
from from
Plot number sample
JULMM.ITTT/ JULMM.ITTT/
DD/MM/YYYY DD/MM/YYYY
121 3 17.12.2014. 03.03.2014. 61 1 201.55 0.101 || <0.0005 2.01 | <0.0005 0.0227 0.1768 0.0031
122 3 17.12.2014. 03.03.2014. 61 2 44.63 0.0418 || <0.0005 159 || <0.0005 0.017 0.183 0.0029
123 3 03.03.2014. 18.03.2014. 62 1 36.20 0.0415 || <0.0005 3.01 || <0.0005 0.0177 0.1958 0.0031
124 3 03.03.2014. 18.03.2014. 62 2 6.17 0.02 || <0.0005 2.19 | <0.0005 0.0136 0.1794 0.0026
125 3 18.03.2014. 03.04.2014. 63 1 119.01 0.0554 || <0.0005 2.99 | <0.0005 0.0171 0.163 0.0023
126 3 18.03.2014. 03.04.2014. 63 2 20.39 0.034 || <0.0005 1.80 || <0.0005 0.0188 0.1732 0.003
127 3 03.04.2014. 30.04.2014. 64 1 307.56 0.1227 ||  <0.0005 5.39 0.0024 0.0707 0.1677 0.0037
128 3 03.04.2014. 30.04.2014. 64 2 31.96 0.1023 0.0665 2.32 0.0025 0.0472 0.1839 0.0026
129 3 30.04.2014. 07.05.2014. 65 1 204.75 0.0362 0.0615 2.95 || <0.0005 0.0222 0.2186 0.0013
130 3 30.04.2014. 07.05.2014. 65 2 25.35 0.0339 | <0.0005 1.39 || <0.0005 0.0168 0.1921 0.0004
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Bpoj

orIeHe Konnunna
) Bpoj HOBPIIMHE Kon y30pKa
el IR el ol I T VIR N ) IR IR T I
numbe |:C))Ibservation fgﬁq fgﬁq Period code collected (mg/L) (mg/L) (mg/h) (mg/L) (mg/L) (mg/L) (mg/L)
ot number sample
JULMM.ITTT/ JULMM.ITTT/
DD/MM/YYYY DD/MM/YYYY
131 3 07.05.2014. 20.05.2014. 66 1 347.12 0.031 || <0.0005 3.80 | <0.0005 0.0126 0.2184 0.002
132 3 07.05.2014. 20.05.2014. 66 2 49.59 0.0164 || <0.0005 403 || <0.0005 0.012 0.225 0.0017
133 3 20.05.2014. 30.05.2014. 67 1 35.48 0.0347 || <0.0005 4.25 | <0.0005 0.0224 0.1717 0.0008
134 3 20.05.2014. 30.05.2014. 67 2 5.07 0.0114 |  <0.0005 455 || <0.0005 0.0153 0.223 0.0056
135 3 30.05.2014. 18.06.2014. 68 1 29.70 0.1099 || <0.0005 419 || <0.0005 0.0216 0.2638 0.0041
136 3 30.05.2014. 18.06.2014. 68 2 6.39 0.0135 || <0.0005 3.82 || <0.0005 0.0316 0.179 0.0032
137 3 18.06.2014. 03.07.2014. 69 1 155.49 0.0396 || <0.0005 431 || <0.0005 0.0176 0.2135 0.0042
138 3 18.06.2014. 03.07.2014. 69 2 22.92 0.0031 || <0.0005 432 || <0.0005 0.0184 0.2287 0.0016
139 3 03.07.2014. 15.07.2014. 70 1 135.32 0.0095 ||  <0.0005 3.91 || <0.0005 0.0502 0.2189 0.0058
140 3 03.07.2014. 15.07.2014. 70 2 22.92 0.0288 ||  <0.0005 482 || <0.0005 0.0198 0.239 0.0019
141 3 15.07.2014. 13.08.2014. 71 1 347.12 0.021 || <0.0005 2.69 | <0.0005 0.0136 0.219 0.0019
142 3 15.07.2014. 13.08.2014. 71 2 49.59 0.0247 || <0.0005 2.32 || <0.0005 0.0143 0.2273 0.0014
143 3 13.08.2014. 12.09.2014. 72 1 444.10 0.0073 || <0.0005 2.44 0.0137 0.0146 <0.0005 0.0016
144 3 13.08.2014. 12.09.2014. 72 2 66.12 | <0.0005 | <0.0005 2.56 0.0069 0.0079 <0.0005 0.0018
145 3 12.09.2014. 26.09.2014. 73 1 349.33 | <0.0005 | <0.0005 2.04 0.0056 0.0093 <0.0005 || <0.0005
146 3 12.09.2014. 26.09.2014. 73 2 4959 | <0.0005 || <0.0005 1.99 0.0062 0.0123 <0.0005 || <0.0005
147 3 26.09.2014. 27.10.2014. 74 1 352.63 | <0.0005 | <0.0005 1.64 0.0069 0.0078 <0.0005 || <0.0005
148 3 26.09.2014. 27.10.2014. 74 2 4959 | <0.0005 || <0.0005 2.97 0.0076 0.0067 <0.0005 || <0.0005
149 3 27.10.2014. 20.11.2014. 75 1 180.17 0.0536 || <0.0005 258 0.0103 0.0171 <0.0005 || <0.0005
150 3 27.10.2014. 20.11.2014. 75 2 17.63 00171 | <0.0005 2.63 0.0066 0.0314 00145 || <0.0005
151 3 20.11.2014. 17.12.2014. 76 1 24.57 0.025 || <0.0005 331 0.0072 0.0176 0.0205 || <0.0005
152 3 20.11.2014. 17.12.2014. 76 2 937 | <0.0005 | <0.0005 2.23 0.0068 0.0125 0.0162 || <0.0005
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27. METEOPOJIOHIKA OCMATPAA

Knumaronomku mnomamu Ccy y  IIYMCKUM
eKOCHCTeMHMa 3Ha4ajHU 32 UCTPAKUBAKE (POTOCHHTE3E
u pacra apseha, MOHUTOpWHra EKOJIOTHje IIYMCKHX
eKOCHCTEeMa, CHMYJallhje eBalloTpaHCIHpalyje ¢
KpyXema BOJIE, Ka0 U MpoydaBame oumrehema y
HIYMCKHM €KOCHCTEMHUMA.

W3 HaBemeHHX pasjiora cy ce METEOpOJIOIIKa
ocMmaTpama TokoM 2013. romuHe BpIIviIa Ha OTJICTHOM
nojby  aApyror HuBoa Ha  Opymxkoj  [opwm.
HerepMuHucame METEOPOJIOUIKMX MapaMeTapa Ha
IpyroM HWUBOYy MoHHTOpmHTa W y 2014. rogmam je
o0yxBaTiiio O0aBe3HE TapaMeTpe W TO: TeMIepaTypy
(AT), penatuBny BnaxknHocT Basayxa (RH), xomnuuny
nagasuHa (PR), Op3uny (WS) u mpasam Berpa (WD),
Kao u comapHy paamjaudjy (SR). Ilomamu cy npukazanu
y TabeinaMa TpeABUl)EHUM 3a M3BEINTaBamkE 3a JAPYTH
HUBO MOHHUTOPHHIA IIYMCKHX €KOCHCTeMa. Y JajbeM
TEKCTy Ce /1ajy HajBaKHUja OMaKama 32 METEOPOIIOIIKE
npuirke (Ipe CBera cpelma MecedHa TeMIlepaTypa U
pellaTHBHA BIaXHOCT Ba3ayxa) Tokom 2014. rogune.

VY jamyapy 2014. roguHe je m3MepeHa cpelmba
MecedyHa Temmeparypa Bazmyxa on 4,0°C. Hajamxke
u3MepeHa TeMrepaTypa Ba3ayxa je ouna -10,3, Hajuina
14,2°C. TIlpoceuHa MeceyHa peJaTUBHA BJIAKHOCT
Bazayxa y janyapy 2014. rogune je 6una 80,5%. Toxom
(hebpyapa 2013. roaune je 3a0eexeHa Cpeimba MeCeUHa
Temreparypa Basayxa oa  5,5°C W penaTuBHOM
BiaxHomhy Bazayxa ox 79,0%. Mapt je kapakTepucana
cpelma MeceyHa Temreparypa Baszayxa ox 9,2°C, u
MpoceYHa pelaThBHAa BiIaXKHOCT Baszayxa ox 70.0%.
Cpenma MeceyHa TemIieparypa y amnpuily je W3HOCHIA
11,5°C, a mnpocedna penaTuBHa BiIaxHOCT 77 %.
Kapakrepucruka Meceria maja 2014. roause je xJiagad u
KHAIIOBUT TIepHOA cpeanHoM Mecena. Cpenma MeceuHa
Temreparypa Bazayxa je m3Hocuna 14,6°C. Ilpoceuna
penaTMBHA BIAXHOCT Ba3dyxa je Ouia CiMyHa Kao |
anpwry mecenty 78%. Ox jyna 1o HoBeMOpa mecena
2014. rommne je 3alenexeHa IpOCEYHA peIaTHBHA
BIAXHOCT Basmyxa u3Han 70%, ImTO je W OCHOBHA
pasiuka y ogHocy Ha 2013. roauny. HajTomumju mecern
je OMo jynm ca MpOCEYHOM TEMIEepaTypoM Bazayxa OJ
20,5°C.

27. METEOROLOGICAL OBSERVATIONS

Data on forest ecosystem climate have a very
important role in the studies of photosynthesis and
growth of trees, monitoring of forest ecology,
evapotranspiration and water cycle simulation or forest
ecosystem damage.

Therefore  we conducted meteorological
observations on the Level Il sample plot on Fruska Gora
in 2014. Determination of meteorological parameters
within Level Il monitoring included the following
mandatory parameters: air temperature (AT), relative
humidity (RH), precipitation (PR), wind speed (WS),
wind direction (WD), and solar radiation (SR). The data
are presented in the data submitting tables for Level Il
monitoring of forest ecosystems. The following text
presents the most important observations for the
meteorological conditions (above all mean monthly
temperatures and air humidity) in 2014.

The mean monthly air temperature in January
2014 was 4.0°C. The lowest temperature measured in
January was -10.3 and the highest 14.2°C. The mean
relative air humidity in January 2014 was 80.5%. In
February 2014, the mean monthly air temperature was
5.5°C and the relative air humidity amounted to 79.0%.
March was characterized by the mean monthly air
temperature of 9.2°C and the mean relative air humidity
of 70.0%. The mean monthly air temperature in April
was 11.5°C and the relative air humidity 77%. May was
characterized by a very cold and rainy period in the
middle of the month. The mean monthly air temperature
was 14.6°C. The relative air humidity was similar to the
humidity recorded in April (78%). From July to
November 2014, the relative air humidity was above
70%, which was the most significant difference from
2013. The hottest month was July with the average air
temperature of 20.5°C.
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UcrpaxkmBama cBux Harmumonamamx Qokan
neHrapa 3a mnpalieme cTamka BHUTATHOCTH IIymMa Yy
EBpomy, y rope moMeHyTOM TOMEHy, ITyOJHKOBaHA CY
2014. roguee, a W3NOXKEHAa cy Y OpOjHUM HAYYHUM
pamoBuMa TOKOM YCIIEIIHO OAp)KaHe Hay4dHe
koHpepenuuje 2013 rommue: ICP “Forests today's
evaluation and future monitoring” y opraHuzanuju
Uucturyta 3a mymapcTBo, beorpan, Cpouja, Yipase 3a
myme MUHHCTapCTBa MOJHONIPHUBPENAE, LIyMapcTBa M
BogomnpuBpene Pemybmmke Cpbumje u HMHcTuTyTa
“Johann Heinrich von Thiinen-Institut*,
Bundesforschungsinstitut fiir Landliche Réume, Wald
und Fischerei, Institute for World Forestry, Hamburg,
Germany. http://icp-forests.net/events/2nd-icp-forests-
science-conference

The results of the above presented
investigations of all national focal centers for
monitoring the vitality of forests in Europe were
published in 2014 and presented in a number of
scientific papers at the scientific conference "ICP
Forests today's evaluation and future monitoring’,
organized by the Institute of Forestry, Belgrade, Serbia,
Forest Directorate of the Ministry of Agriculture,
Forestry and Water Management of the Republic of
Serbia and Johann Heinrich von Thiinen-Institut*,
Bundesforschungsinstitut fiir Landliche Raume, Wald
und Fischerei, Institute for World Forestry, Hamburg,
Germany. http://icp-forests.net/events/2nd-icp-forests-
science-conference

Cruka 60. Ipencenasajyhu ICP Forests
Hay4yHe KoH(pepeHmuje 2013.

Crnuka 62. Pan nayune koHdepeHIuje

Crnuka 61. YaecHuiu Hay4dHe KOoH(pepeHImje

beorpan 2013.

=V

ICP Forests, beorpax 2013.
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