MMHHCTAPCTBO OJbONIPUBPE/Ie, IIYMAPCTBA H BOIOIIPUBPejIe
Peny6smke Cpouje — Ypapa 3a uryme

Ministry of Agriculture, Forestry and Water Management
of the Republic of Serbia — Forest Directorate

HucruTyT 32 Irymaperso, beorpan
Institute of Forestry, Belgrade

N
i}k ITPAREIHE U ITPOLIEHA E®EKATA
YTHUIMAJA BA3ZAYIHIHUX 3ATABEIHA
HA ITYMCKE EKOCUCTEME
Y PEITIYBJIMIUA CPBUJU —

MOHUTOPHUHI' CTAIHA ITYMA

- MONITORING AND ASSESSMEN

R PO [ g,_ " TNMP

; . g : : . SR
s : : w, S ; e

" / Beorpam, 2025. \ "
' Belgrade, 2025 '



MuHKMCTAPCTBO NOLONIPUBPeEE, IIYMAPCTBA U BOJAONPUBpe/e
Penyosimke CpoOnje — Ynpasa 3a myme

Ministry of Agriculture, Forestry and Water Management
of the Republic of Serbia — Forest Directorate

©)

HMucTutyT 32 mymapcerso, beorpan

Institute of Forestry, Belgrade

IIPAREILE U ITPOLHEHA E®EKATA
YTULHAJA BASJAYHIHUX 3AT'ABEIBA
HA IIYMCKE EKOCUCTEME
Y PEIYBJIMIIU CPBUJU —
MOHHUTOPHHI' CTAIBA ITYMA

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

HHUBO Iu HUBO 11
LEVEL I and LEVEL II

H®II Haunonaanu ¢poxana ueHrap 3a npahemwe crama —
BUTATHOCTH Iyma Peny0umke Cponje

NFC National Focal Centre for monitoring the condition —
vitality of the forests in the Republic of Serbia

Beorpan, 2025.
Belgrade, 2025




ISBN-978-86-80439-55-6



Aymopu / Yuecnuyu na npojexkmy Hueo I u Hueo 11

Authors/Project participants Level | and Level 11

HucTuTyT 32 IIymMapceTBO, beorpan

Institute of Forestry, Belgrade

Ip Jby6unko Pakomar - (mor. I: 1, 2, 3, 4, 5, 6; mor. 1I: 9, 10, 12, 13, 14, 15, 17, 19)
Ljubinko Rakonjac, PhD - (chap. I: 1, 2, 3, 4, 5, 6; chap. 1I: 9, 10, 12, 13, 14, 15, 17, 19)
Ip Topan Yenusap - (nor. I: 1, 2, 3, 4,5, 6; nor. 11: 9, 10, 12, 13, 14, 15, 17, 19)
Goran Cesljar, PhD - (chap. I: 1, 2, 3, 4, 5, 6; chap. 1I: 9, 10, 12, 13, 14, 15, 17, 19)
Op Unuja HBophesuh - (mor. I: 1, 2, 3, 4,5, 6; nor. 11: 9, 10, 12, 13, 14, 15, 17, 19)
Ilija Djordjevic, PhD - (chap. I: 1, 2, 3, 4, 5, 6; chap. II: 9, 10, 12, 13, 14, 15, 17, 19)
Hp Mapa Tabakosuh-Tommuh - (mor. I: 1, 2, 3, 4; nor. 1I: 9)

Mara Tabakovic-Tosic, PhD - (chap. I: 1, 2, 3, 4; chap. II: 9)

Ip 3opan Musteruh - (mor. I: 6; mor. 1I: 13, 14, 15)

Zoran Miletic, PhD - (chap. I: 6; chap. 1I: 13, 14, 15)

Ip Mupocnasa Mapxkosuh - (mor. I: 4, 7; nor. 1I: 9, 10, 16)

Miroslava Markovic, PhD - (chap. I: 4, 7; chap. 11: 9, 10, 16)

Ip Jbuspana Bpamanar-bocanar - (mor. I: 8; mor. II: 19)
Ljiljana Brasanac-Bosanac, PhD - (chap. I: 8; chap. I1: 19)
Ip Munopan Becenurosuh - (or. I: 4; mor. II: 9, 10, 16, 18)
Milorad Veselinovic, PhD - (chap. I: 4; chap. II: 9, 10, 16, 18)
Ip Cama Epemuja - (mor. I: 4, 6; nor. II: 13, 14, 15)

Sasa Eremija, PhD - (chap. I: 4, 6; chap. Il: 13, 14, 15)

Ip Cuexana Crajuh - (mor. I: 4, 5; nor. I1: 9, 11)

Snezana Stajic, PhD - (chap. I: 4, 5; chap. 11: 9, 11)

Hp Cy3ana Murtposuh - (mor. I: 4; mor. 1I: 9, 10, 16, 18)
Suzana Mitrovic, PhD - (chap. I: 4; chap. 1I: 9, 10, 16, 18)

Ip Hesena Yyzte, - (nor. I: 6; nor. 1I: 13, 14, 15)

Nevena Cule, PhD - (chap. I: 6; chap. Il: 13, 14, 15)

Ip Cabaxymun Xamposwuh - (tor. I: 4; mor. 1I: 9, 17)
Sabahudin Hadrovic, PhD - (chap. I: 4; chap. II: 9, 17)

Ip Tatjana hupkosuhi-Mutposwuh - (tior. I: 4, 6; mor. 1I: 9, 13)
Tatjana Cirkovic-Mitrovic, PhD - (chap. I: 4, 6; chap. 1I: 9, 13)
Ip Penara I'aruh Cepuap - (mor. I: 4, 7; mor. 1I: 9, 10, 16)
Renata Gagic Serdar, PhD - (chap. I: 4, 7; chap. 1l: 9, 10, 16)
Ip @unun Jopanosuh - (nor. I1: 9, 12)

Filip Jovanovi¢, PhD - (chap. II: 9, 12)

Mar. nnk. Biago Yoxkema - (mor. I: 4, 5; mor. 11: 9, 11)

Vlado Cokesa, M.Sc - (chap. I: 4, 5; chap. 1I: 9, 11)

Macrt. unx. Hukona Maptah - (mor. I: 4; mor. 1II: 9)
Nikola Martac, M.Sc. - (chap. I: 4; chap. 11: 9)

Macrt. urx.Mutont Pauuh - (nor. I: 4; mor. 11: 9)

Milos Racic, M.Sc. - (chap. I: 4; chap. 1I: 9)

Macr. nmx. Hatanuja Momuposuh - (mor. I: 4, 5; mor. 1I: 9, 14, 15)
Natalija Momirovic, M.Sc. - (chap. I: 4, 5; chap. II: 9, 14, 15)
Macr. nmx. Henan Hlypjanan - (nor. II: 10, 18)

Nenad Surjanac, M.Sc. - (chap. 1l: 10, 18)

Macr. umk. bojan Konarap - (mor. I: 4, 5; mor. II: 9)
Bojan Konatar, M.Sc. - (chap. I: 4, 5; chap. 1l: 9)




HNHcTUTYT 32 HU3MjCKO IyMAapPCTBO U *KUBOTHY cpeauny, Hou Can
Institute of Lowland Forestry and Environment, Novi Sad

Jp Munan [pexuh - (mor. II1: 20, 21, 24)
Milan Drekic, PhD - (chap. 111 20, 21, 24)

Ipod. ap Camra Opiaosuh - (mor. I11: 20, 21, 24)
Prof. Sasa Orlovic, PhD - (chap. IlI: 20, 21, 24)

Hp Cama Iekey - (rior. I1I: 25)
Sasa Pekec, PhD - (chap. Il 25)

Hp Mapuna Munosuh - (mor. I11: 25)
Marina Milovic, PhD - (chap. Il1: 25)

Hp Bepuma Bacuh - (nor. II1: 27)
Verica Vasic, PhD - (chap. IlI: 27)

Hp Bpatucias Marosuh - (nior. I11: 26)
Bratislav Matovic, PhD - (chap. I1I: 26)

p Jleononn [Mospakosuh ITajuaux - (mor. I11: 28)
Leopold Poljakovic Pajnik, PhD - (chap. I11: 28)

Hp Ipenpar ITam - (mor. I11: 28)
Predrag Pap, PhD - (chap. 11 28)

Hp Cphau Crojuuh - (mor. I11: 31, 32)
Srdjan Stojnic, PhD - (chap. IlI: 31, 32)
Ip Mapko Kebepr - (mor. III: 31, 32)
Marko Kebert, PhD - (chap. I11: 31, 32)

Ip 3opan T'amuh - (mor. 111: 22, 29, 30)
Zoran Galic, PhD - (chap. I11: 22, 29, 30)

Macr. nmx. Jlazap Kecuh - (mmor. 111: 26, 31, 32)
Lazar Kesic, M.Sc. - (chap. I11: 26, 31, 32)

Macrt. unk. 3opan Hosuuh (mor. IIT: 26)
Zoran Novcic, M.Sc. - (chap. 111: 26)

Jp Benucas Kapaxiuh (nor. I1I: 22, 29, 30)
Velisav Karakli¢, PhD - (chap. I11: 22, 29, 30)

Macrt. unx. Munytun bunac (nor. I11: 27)
Milutin Bilas, M.Sc. (chap. 111 27)

Illymapcku ¢gaxyarer, beorpan
Faculty of Forestry, Belgrade

Ip Buonera Ba6uh (mor. 11: 19)
Violeta Babic, PhD (chap. I1: 19)

Capaonuuu na npojekmy Hueo I u Hueo 11
Level I, Level I1 project collaborators

Ml/lHI/ICTapCTBO MOJLOIIPUBPEE, HIYMAPCTBAa U BOAOIIPUBpPEaE
Peny0iuke Cpouje —Ynpasa 3a uryme

Ministry of Agriculture, Forestry and Water Management

of the Republic of Serbia — Forest Directorate

Carra CramaTtoBuh, TUTIT.HHX.
Sasa Stamatovic, B.Sc

Bunocasa JoBanosuh, THIIL. UHX.
Vidosava Jovanovic, B.Sc




Hammonaanu napk Konmaonux/Kopaonik National Park

Jp bojan Munosanosuh
Bojan Milovanovic, PhD

Cphan CumoBuh, TUTIT.HHX.
Srdjan Simovic, B.Sc

Mupxko Jlyranuh, AT HHK.
Mirko Dugalic, B.Sc

Macr. unxk. [Ipenpar [lymapan

Predrag Sumarac, M. Sc.

Haumnonaanu nmapk Tapa/Tara National Park
[Hparuh Kapaknuh, qururumx.

Dragic Karaklic, B.Sc

Haumnonaanu napk Bepaan/Perdap National Park

Cama JanorueBuh, JUILT.HHXK.
Sasa Janosevic, B.Sc

JIT ,,Cpoujamyme”/SE Srbijasume

JupekTop cekTopa 3a IIyMapcTBO U 3aIUTHTY KUBOTHE CPEANHE

Department Director for forestry and environment protection
Jema Epuwh, numut. uak.

Jesa Ercic, B.Sc

JIT CpOujamyme LT "Beorpan" beorpan

SE Srbijasume, FE Beograd Beograd

3opan /laBopHja, TUTUL.UHK.

Zoran Davorija, B.Sc

JII Cpowjamryme LT "CeBepau Kyuaj" Kyuero
SE Srbijasume, FE Severni Kucaj Kucevo
3opan [lemwh, mumn.uax.

Zoran Pesi¢, B.Sc

JIT Cp6ujamyme LT "Tumouke mryme" bosbeBaiy
SE Srbijasume, FE Timoc¢ke Sume Boljevac
Bopucnas Jomyuh, numn.uxxk.

Borislav Joldzi¢, B.Sc

JIT Cpbujanryme LT "Jyxau Kywaj" JlecrioroBan
SE Srbijasume, FE Juzni Kuc¢aj Despotovac
Muxkunia O6paouh, TUTULUHK.

Mikica Obradovic, B.Sc

JIT CpOujamyme LT "KparyjeBan" Kparyjesai
SE Srbijasume, FE Kragujevac Kragujevac
Henan J)KuBkoBuh, murrumx.

Nenad Zivkovic, B.Sc

JIT Cp6ujamyme LT "Bopama" JlozHuma
SE SrbijaSume, FE Boranja Loznica
bopxo Ilepumuh, aumm.nmx.

Borko Perisi¢, B.Sc

JIT CpOujamyme LT "Yoxuue" Yxuue
SE Srbijasume, FE Uzice Uzice

VBan CranucapibeBrh, TUTUL.HHXK.
Ivan Stanisavljevi¢, B.Sc

PeBup ,,Moxpa ['opa*
Revir Mokra Gora

‘Bophe Mapuh, quru. uEx.
Djordje Maric, B.Sc




JIT Cp6ujamryme LT "Tpujenosse" [pujenosbe
SE Srbijasume, FE Prijepolje Prijepolje
Ceetozap hiupkoBuh, TUIIT.UHX.

Svetozar Cirkovié, B.Sc

JIT Cp6ujamryme TN "T'onmja" MiBamuiia
SE SrbijaSume, FE Golija Ivanjica
Munanomup Mapuh, AUTIL.HHX.
Mladomir Marié¢, B.Sc

JIT Cpbwujamryme 1T "[ymapctro” Pamka
SE Srbijasume, FE Sumarstvo Raska

‘Bypo Bomapan, qurur.uHx.

Djuro Volarac, B.Sc

JIT Cp6ujamyme LT "Cronosu" KpasbeBo
SE Srbijasume, FE Stolovi Kraljevo
Hparan Pespuh, quron.uaxk.

Dragan Reljic, B.Sc

JIT Cp6ujamyme TN "Pacuna" Kpyresarg
SE Srbijasume, FE Rasina Krusevac
Cenumia JoBanoBuh, IUIUT.HHX.

Senisa Jovanovic, B.Sc

JIT Cp6ujamryme LT "Tommmmna" Kypmrymnmja
SE SrbijaSume, FE Toplica KurSumlija

Jenena Kpcmanosuh, TUTULUHK.

Jelena Krsmanovi¢, B.Sc

JII Cpomjamryme LT "Hum" Humm
SE SrbijaSume, FE Ni§ Ni§
Bparucnas Jukuh, qumn.nak.
Bratislav Dikic, B.Sc

JIT Cp6ujamyme LT "TTupot" IMupot
SE Srbijasume, FE Pirot Pirot
Munom CraHkoBuh, JUIIT.HHX.
Milos Stankovic, B.Sc

JIT Cp6ujamryme LT "IIyma" JleckoBair
SE Srbijasume, FE Suma Leskovac
Cama Kouuh, qumn.nmx.

Sasa Kocic, B.Sc

JIT Cp6ujamyme LT "Bpame" Bpame
SE Srbijasume, FE Vranje Vranje
Huxkona HoBkoBuh, TuIin.nHK.
Nikola Novkovic, B.Sc

JIT Cpowujamryme HIT "Ubap" Jlemocasuh
SE Srbijasume, FE Ibar Leposavi¢

Bojan KocroBuh, TUTUT.HHXK.

Bojan Kostovi¢, B.Sc

Peny0amuku xugpomerteopoJiomku 3asoa Cpouje, beorpan
Republic Hydrometeorological Service of Serbia, Belgrade

*- 'Y MOMEHTY u3pajie myOuKaluje, pyKoBOAUOIM IIYMCKUX Ta3UHCTaBa Cy HaBEJICHH Ha OCHOBY IOJaTaKa ca
unrepHer crpanutie JI1 ,,Cpoujamyme™ (Www.Srbijasume.rs).

*- The managers of the forest estates were listed based on data from the website of SE "Srbijasume"
(www.srbijasume.rs).




CAJIPIKAJ

CONTENT

HIOITAB/BE 1
HHBO |

HucTuTyT 32 IymapcrBo, beorpaa u
HWHCTUTYT 32 HU3UjCKO IIyMAPCTBO U
skMBOTHY cpeauny, Hosu Can

CHAPTER 1
LEVEL |

Institute of Forestry, Belgrade and
the Institute of Lowland Forestry and
Environment, Novi Sad

1. YBOJ 1
2. AKTUBHOCTHU MOHUTOPUHTI A 3A
HUBO 1 3
3. METOJAE U KPUTEPUJYMHU 5
4. IPAREILE CTAIbA IIYMA Y
PEINIYBJIMIIN CPBUJHA 2024.
I'OAUHE — HUBO 1 I
4.1. buonnaukanumjcke tauke — Hupo | 13
4.1.1. Ommite KapaKTepUCTUKE U MIPETIiea
crara BUT Hupoa [ y 2024.
TOJMHU 19
4.2. 3acrymmeHoct npeeha Ha
OMOMHAMKAIM]CKUM TauKama 150
4.3. Ilpouena crama KpyHa qpeeha y
2024. ronuan 151
4.3.1. lebonujanuja — nmuurhapu y
2024. rogunn 151
4.3.2. Jlebonujanmja — 4eTHHAPH Y
2024. rogunn 152
4.3.3. CymapHa omeHa nedonmjanuje y
2024. roguun 154
5. YIIOPEJHE AHAJIU3E
JE®OIUJALUJE ¥ TIEPUOAY
2004-2024. 155
6. Y30PKOBAIbE 1 AHAJIM3A
3EMJ/bUIITA 159
7. SIPABCTBEHO CTAIBE CTABAJIA
N Y3POUHUIIN OLITEREHBA HA
BUT HUBOA 1Y 2024.TOAUHU 169
8. KIMMATCKE KAPAKTEPUCTUKE
3A 2024.TOAUHY HA TEPUTOPUIN
PENNIYBJUKE CPEUJE 183

1. INTRODUCTION 1
2. MONITORING ACTIVITIES -
LEVEL I 3
3. METHODS AND CRITERIA 5
4, FOREST CONDITION MONITORING
IN THE REPUBLIC OF SERBIA IN
2024 — LEVEL | 7
4.1. Sample plots — Level | 13
4.1.1. General characteristics and
overview of Level | sample plots in
2024 17
4.2.  The share of trees on
sample plots 150
4.3.  The tree crown condition
assessment in 2024 151
4.3.1. Defoliation — broadleaves
in 2024 151
4.3.2. Defoliation — conifers
in 2024 152
4.3.3. Summary assessment of defolation
in 2024 154
5. COMPARATIVE ANALYSES
OF DEFOLIATION
IN THE PERIOD 2004-2024 155
6. SOIL SAMPLING AND ANALYSIS
159
7. TREE HEALTH CONDITION AND
CAUSES OF DAMAGE ON LEVEL |
SAMPLE PLOTS IN 2024 169

8. CLIMATE IN THE REPUBLIC OF
SERBIA IN 2024

183




HIOI'JIABJBE 2

HHUBO 11

HucturyT 32 mymapcerso, beorpan
Orsenna no/ba — Konaonuk, Hpuu Bpx,
Moxpa I'opa

CHAPTER 2

LEVEL 1l

The Institute of Forestry, Belgrade
Sample plots — Kopaonik, Crni Vrh,
Mokra Gora

9. HHTEH3UBHU MOHUTOPUHTI" ¥

2024. TOAUHHU 203
9.1. OrnenHo nosse Komaouuk 204
9.2.  Orzaenuo noJsee LlpHu BpX 207
9.3.  Orzaexnno mojbe Mokpa I'opa 211

10. OHEHA CTABA KPOIIIBLU

CTABAJIA - UHTEH3UBHHA

MOHHUTOPHUHI' Y 2024. TOAUHN 217
10.1. Ornexno nosse Komaonuk 217
10.2. Ornenno noJsee LpHu Bpx 227
10.3. Orznexno nojbe Mokpa 'opa 236

11. ®JIOPUCTUYKA U

BETETALHUJCKA UCTPAJKUBAIbA

Y 2024. TOAUHU 243
11.1  Ornemno nosee KomaoHuk 243
11.2 Ornenno noJsee LpHu Bpx 247
11.3 Ornexno nosee Mokpa 'opa 250

12. ®EHOJIOLIKA OCMATPAIbA Y

2024. TOAUHHU 253
12.1. Ornemxno nosse KomaoHnuk 255
12.2. Ornenno noJsee LpHu Bpx 258
12.3. Ornemno nosee Mokpa 'opa 260

13. Y30PKOBAILE U AHAJIN3A
JIMCHOT OITAJIA ¥V 2024. TOAMHU 265
14. CAKYIIJBAILE U AHAJIN3A
JAEINO3UITUJE ¥ 2024. TOAUHU 269
15. Y30PKOBAILE U AHAJIN3A
3EMJBUIITHOI PACTBOPA V¥ 2024.
rOAUHUA 291
16. IPOLHEHA OLITEREBA

ACUMUJIIAIIMOHUX OPTAHA O]

O30HA V¥ 2024.TOAVHU 297
16.1. Ornexso nosse Komaonuk 302
16.2. Orneano nosse LlpHHU BpX 305
16.3. Orzexno nojbe Mokpa I'opa 306

17. IPAREIHLE IPUPACTA CTABAJIAY

2024. TOIMHU 313
17.1. Orneano nosse Komaonuk 313
17.2. Orneano noJsse IpHu BpX 315
17.3. Orznexno nojbe Mokpa I'opa 316

18. IPOLIEHA UHJIEKCA JIMCHE

INOBPIHIUHE V 2024. TOJIUHHA 319
18.1. Orneano nosse Komaonuk 319
18.2. Orxenno moJbe LpHu Bpx 321
18.3. Orzneano nosbe Mokpa I'opa 323

19. METEOPOJIOIIIKA OCMATPAIbA
¥ 2024. TOAUHU 327

9. INTENSIVE MONITORING

IN 2024 203
9.1.  Kopaonik sample plot 204
9.2.  Crni Vrh sample plot 207
9.3. Mokra Gora sample plot 211
10. ASSESSMENT OF TREE CROWN
CONDITION - INTENSIVE
MONITORING IN 2024 217
10.1. Kopaonik sample plot 217
10.2.  Crni Vrh sample plot 227
10.3. Mokra Gora sample plot 236
11. FLORISTIC AND
VEGETATION SURVEYS
IN 2024 243
11.1 Kopaonik sample plot 243
11.2  Crni Vrh sample plot 247
11.3 Mokra Gora sample plot 250
12. PHENOLOGICAL OBSERVATIONS
IN 2024 253
12.1. Kopaonik sample plot 255
12.2.  Crni Vrh sample plot 258
12.3. Mokra Gora sample plot 260
13. SAMPLING AND ANALYSIS OF
LITTERFALL IN 2024 265
14. SAMPLING AND ANALYSIS OF
DEPOSITION IN 2024 269
15. SAMPLING AND ANALYSIS OF
SOIL SOLUTION IN 2024
291
16. ASSESSMENT OF OZONE-INDUCED
INJURY ON PLANT ASSIMILATION
ORGANS IN 2024 297
16.1. Kopaonik sample plot 302
16.2. Crni Vrh sample plot 305
16.3. Mokra Gora sample plot 306
17. TREE INCREMENT
MEASUREMENTS IN 2024 313
17.1. Kopaonik sample plot 313
17.2.  Crni Vrh sample plot 315
17.3. Mokra Gora sample plot 316
19. LEAF AREA MEASUREMENTS IN
2024 319
18.1. Kopaonik sample plot 319
18.2. Crni Vrh sample plot 321
18.3. Mokra Gora sample plot 323
19. METEOROLOGICAL
MEASUREMENTS IN 2024 327




19.1. Orneano nojbe Komaonuk 328 19.1. Kopaonik sample plot 328
19.2. Orneano noJse LpHu Bpx 330 19.2. Crni Vrh sample plot 330
19.3. Orzneano mojbe Mokpa I'opa 332 19.3. Mokra Gora sample plot 332
HOI'JIABJBE 3 CHAPTER 3
HHBO | H HUBO 11 LEVEL Il AND LEVEL |
MHCTUTYT 32 HH3HjCKO IIIyMapCTBO U Institute of Lowland Forestry and
“KUBOTHY cpenuny, HoBu Can; Environment, Novi Sad; Intensive
HNHTeH3MBHM MOHMTOPHUHT Y JABHOM Monitoring in PE ,,Fruska Gora*
IIpenysehy HII ,,®@pymka l'opa” u I'.J. National park and M.U. ,,Branjevina“
sbpameBuHa* kKoa Onaka near Odzaci
20. YBOJ 337 20. INTRODUCTION 337
21. MPOUEHA CTABA KPOLIIBA 21. ASSESSMENT OF TREE KROWN
CTABAJIA HA TAPLHEJIAMA CONDITION ON LEVEL I PLOTS
IMPBOI' HUBOA 339 339
22. MOHUTOPHUHI 3EMJBUIITA 22. LEVEL | SOIL MONITORING
HUBO I 347 347
23. IPARELE CTABA HA 23. LEVEL 11 PLOT MONITORING
MMAPLHEJAMA APYI'OI' HUBOA 349 349
24. TIPOUEHA CTAIBA KPOLIHU 24. ASSESSMENT OF TREE CROWN
CTABAJIA HA TTAPIHEJIAMA CA CONDITION ON LEVEL 11
JAPYI'MM HUBOOM MONITORING PLOTS
MOHHUTOPHUHT' A 351 351
25. ®EHOJIOIIKA OCMATPAIbA 355 25. PHENOLOGICAL OBSERVATIONS 355
26. IPAREILE IPUPACTA CTABAJIA 361 26. MONITORING TREE GROWTH 361
27. IPAREE IPU3EMHE 27. MONITORING OF GROUND
BEI'ETAIMJE 369 VEGETATION 369
28. MIPOUHEHA OHITEREA JIUIITRA 28. ASSESSMENT OF OZONE-INDUCED
0J O30HA 373 LEAF DAMAGE 373
29. AHAJIM3A CTABA 3EMJBUIITHOT
PACTBOPA 377 29. SOIL SOLUTION ANALYSIS 377
30. METEOPOJIOIIIKA OCMATPAIA 30. METEOROLOGICAL
379 OBESRVATIONS 379
31. Y30PKOBAIE U AHAJIM3E 31. SAMPLING AND ANALYSIS OF
OITAJIOT BUJBHOI' MATEPHJAJIA LITTERFALL OF SESSILE OAK,
XPACTA KUTHhHAKA, XPACTA PEDUNCULATE OAK, AND
JYXKIAKA U ITPATERUX BPCTA 381 ACCOMPANYING SPECIES 381
32 YBOPKOBAILE H XEMAICKE 32. SAMPLING AND ANALYSES OF
HAJIM3E ATMOCOEPCKHX ATMOSPHERIC PRECIPITATION
MMAJABHUHA 385 385
JIMTEPATYPA 389 REFERENCES 389
AKPOHUMMU KOPUILIITREHU Y ACRONYMS USED
TEKCTY 391 IN THE TEXT 391




Amnexc 1.

Amnexc 2.

Amnexc 3.

Amnexkc 4.

Amnexc 5.

Amnexc 6.

Amnekc 7.

Amnexkc 8.

Amnexc 9.

Amnexc 10.

Amnexc 11.

Amnexc 12.

Amnexc 13.

Crincak eKura 1 1aTyMu oOmiacka
BUT Hugo I no mymckum
ra3guHcTBuMa TokoM 2024. rogune

Chmcak capaJHUKa U3 OIyMCKHX
razauacTasa JI1 ,,CpOujamryme,
HaLMOHAJIHUX [apKOBa ¥ APYTUX
jaBHUX mpemy3eha Tokom 2024.
TOJIMHE

Uzsemraj PCC ICP u popmymnapu
Al,BluC

Dopmynapu — 672024.PLO u
672024.TRE

TaOene 3a npaheme mapamerapa
CTama KPOUIKH Ha
OMOWHINKAIUCKUM TauKaMa
Konaonuk, llpau Bpx 1 Mokpa
I'opa 3a 2024. roguny

[Iponena npru3eMHe BereTanyje Ha
OMOMHINKAIIN]CKIM TauKaMa
Konaonuk, Lpuu Bpx, Mokpa
I'opa, ®pymika ropa u Oyaru 3a
2024. roauny

[Ipaheme peHONMOMKHX 1MOjaBa Ha
OMOMHINKAIN]CKUM TauKaMa -
Konaonuk, Lpuu Bpx, Mokpa
I'opa, ®pymka ropa u Onranu 3a
2024. roguny

Pesynratu maboparopujckux
aHaJM3a 3a aTMOC(EpCKy
JICTIO3UIH]Y Ha OMOMHTUKAIH]CKIM
Taukama - Konaonuk, l{pau BpX,
Mokpa ['opa, @pyuika ropa u
Oyamu 3a 2024. roguny

Tabene 3a npaheme npupacra Ha
OMOMHAMKAIM]CKUM TauKama
Konaonuk, Lpau Bpx 1 Mokpa
I'opa 3a 2024. roguny

Tabene ca moganuma MHIEKCA
mucHe nospumHe (LAI) Ha
OMOWHINKAIN]CKUM TauKama -
Konaonuk, Lpuu Bpx 1 Mokpa
I'opa 3a 2024. rogquny

Tabene ca METCOPOJIOIIKUM
Mo/IalliMa ca ayTOMaTCKUX
METEOPOJIOIIKMX CTaHUIIA Ha
OMOWHINKAIN]CKUM TauKaMma
Konaonuk, lpau Bpx, Mokpa
l'opa, ®pymka 'opa u Oyanu 3a
2024. roguny

Pesynrartu nabopaTopujckux
nenutuBamwa 3emspuita BUT HuBO
| 32 2024.roguny

PesynraTu maboparopujckux
aHaJIM3a 3a JIMCHH OTajl Ha
OMOMHINKAIIN]CKUM TauKama -
Konaonuk, Lpuu Bpx, Mokpa
I'opa, ®pymka ropa u Onrany 3a
2024. roauny
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1. YBOJ[

1. INTRODUCTION

[Mporpam ICP 3a myme (MehyHaponuu
KOOTIepaIFiOH! Tporpam 3a mnpaheme cTama Iryma
Esponie) y Penyomumu Cpbuju ce oxasuja
koHTHHYUpaHo ox 2003. roxune. [Ipahewe cTama
myma HuBo-a | oBor mporpama y 2024. roguHm
OJTHOCH C€ TMPBEHCTBEHO Ha OCMATpame M MPOICHY
nedonujarje  kpyHa apeha Ha onpehenum
napienama — onmomHankanyjckuM taukama (bUT),
Ha Teputopuju Pemy6mmke CpOuje, mopen ocTammx
ocMarpama nmpema Manyaiy ICP 3a mryme.

CucteM npahema cTama IIIyMa je UHTerpucaH
y IpKaBHO IIyMapcKO OKpYXKeme, Tako 1a y
nporpaMy Yy4YecTByje HEKOJIMKO WHCTUTYIHja ca
CBOJUM CapaJHHUIIIMa 1107 KOOPIUHAIIMjOM YTIpaBe
3a myMe W HaruoHamHOT ¢okan neHrpa (HOILI)
Cpbuje 3a mpaheme crama myma y MHCTHTYTY 32
IIyMapcTBO.

IIpumep oBakBe ctpykrype je CLRTAP!
nporpam (KoHBeHIH]ja 0 TPEeKOTPaHUIHOM ITPEHOCY
Ba3IyIIHUX 3aralema) Koju je yCTaHOBJbEH 1pe 44
TO/IMHE ca IIJBEM JIa Ce CMarbH Ba3TylIHO 3araheme
Espomne. Ilporpam ICP 3a mryme? ce omsuja y
okBupy UNECE® wucrtoBpemeno na oko 5706
napuena BUT Huso-a I (mogarak uz 2024. rogune)
n oko 640 mapuena Huso-a Il (momartak m3 2024.
TO/IMHE), TA€ Ce NpPaTH BUTATHOCT U 3IPABCTBEHO
crambe myma EBpome. TpenytHo 42 3emibe y
EBpormn u mmpe yuectByjy y mporpamy ICP 3a
ryme.

Cpake romune HO®Il CpbOuje obOpahyje
MoJaTKe  TPHUKYIUBEHE Ha  TEPEeHYy  TOKOM
BEreTaloHOI IEpHoJia, CauMi-aBa M3BELITa] U
J0CTaBjba ra MUHHCTapCTBY MOJHONPHUBPEIE,
IIyMapcTBa M BOJOMNpPUBpeNe — YIPaBH 3a IIyMe.
UzBemraj o cramy myma Ha BUT CpbOuje Ha
CHITIECKOM jEe3UKYy C€ JI0CTaBJba, Takohe cBake
rogue, [7IaBHOM  KOOPJAMHALMOHOM  ILIEHTPY*
nporpama ICP 3a myme Kkoju ce Hajmasu y
Eberswalde, Hemauka.

LCLRTAP — Convention on Long-range Transboundary Air Pollution

2 ICP Forests — International Co-operatative Programme on
Assessment and Monitoring of Air Pollution Effects on Forests.
http://icp-forests.net/

The ICP Forests Program (International
Cooperative Program on the Assessment and
Monitoring of Air Pollution Effects on Forests in
Europe) has been continuously implemented in
Serbia since 2003. In 2024, monitoring activities
under Level | of this program focused primarily on
observing and assessing crown defoliation in trees
at designated sample plots (SPs) across Serbia.
These activities were conducted alongside other
observations specified in the ICP Forests Manual.

The forest monitoring system is integrated
into Serbia's national forestry framework, with
several institutions and their associates participating
under the coordination of the Forestry Directorate
and the National Focal Centre (NFC) for forest
monitoring, based at the Institute of Forestry.

A notable example of such an international
structure is the CLRTAP? program (Convention on
Long-Range  Transboundary Air Pollution),
established 44 years ago to mitigate air pollution
across Europe. The ICP Forests Program?, operating
within the UNECE? framework, currently monitors
forest vitality and health on approximately 5,706
Level | SPs and about 640 Level Il SPs (2024 data)
throughout Europe. This program now involves 42
countries in Europe and beyond.

Every year, Serbia's NFC processes field data
collected during the growing season, compiles a
report, and submits it to the Ministry of Agriculture,
Forestry, and Water Management - Forest
Directorate. Additionally, an annual report on the
condition of Serbian forests is prepared in English
and submitted to the ICP Forests Main Coordinating
Centre in Eberswalde, Germany.

3 UNECE- United Nations Economic Commission for Europe

4 PCC of ICP Forests — Programme Coordinating Centre of

ICP Forests, Eberswalde, Germany. Thunen Institute of Forest
Ecosystems


http://icp-forests.net/




2. AKTUBHOCTH MOHHUTOPHUHI' A 3A
HHUBO 1

2. MONITORING ACTIVITIES -
LEVEL I

Mpexa HuBoa |l je yctanoBseeHa 3a mpaheme
3MPaBCTBEHOT CTama IyMa U lbUXOBE MPOCTOPHE U
BPEMCHCKE MPOMEHE Ha IUPOKO] OCHOBH M Y TOKY
HEOIXOHOT BPEMEHCKOT MepUO/Ia.

CucteM  OBOr HHBOA  MOHHTOpPHWHTa
aJICKBaTHO MOKpHMBA HajBaKHHje IIyme y EBpomm.
Mpexa Hupoa | cagpxu 5706 mnapuena 3a
mouutopunr (BUT), cuctemarcku pacmopelheHux y
Mpexn 16 x 16 km mmpom EBpore. Y mojennauM
3eMJbaMa TMOCTOjU Iylrha HanmoHamHa Mpexa (4 X 4
km) y mwby mnoTmyHHje TIpOICHE CTama Ha
HAI[MOHATTHOM W PErHMOHAJHOM HHBOY. Y OKBHPY
HuBoa 1 mpare ce cieachu napamerpu: crame
KpyHa, X€MHU3aM 3€MJbHLITA U UCXpaHa IIYMCKOT
npseha.

The Level | monitoring network was
established to assess forest health and track spatial
and temporal changes over a broad geographic scale
and extended time periods.

This system ensures comprehensive coverage
of Europe's most significant forests. The Level |
network comprises 5,706 systematically distributed
monitoring plots (SPs) arranged ina 16 x 16 km grid
across Europe. In certain countries, denser national
networks (4 x 4 km) are implemented to enable
more detailed assessments at national and regional
scales. Key parameters monitored under Level |
include crown condition, soil chemistry, and
nutritional status of forest trees.






3. METOJAE U KPUTEPUJYMU

3. METHODS AND CRITERIA

[Ipema KOOPIMHATHO] MPEKH
OMOWH/IMKAIIM]CKHUX Ta4yaka oapelyje ce y mpocTopy
BUT mapmena koja je O3HaYeHa y CpEIOUHH
METAJTHOM IITUIKOM japke 0oje. Y3opuu apseha 3a
MPOIICHY CTamka KpyHa CHCTEMAaTCKU ce OMpajy Kao
kiactep on 4 mecra (ciuka 3.1).
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According to the coordinate grid of sample
plots, the exact location of each SP is determined,
with the plot marked at its centre by a brightly
coloured metal stake. Tree samples for crown
condition assessment are systematically selected as
a a 4-point cluster (Figure 3.1).

Cauxa 3.1. IIpukas BUT — kmacrepa ca 4 Cauxka 3.2. Kimace nmokpoBHocTH kpyHa 1o Kpadry 1. moMmuHaHTHO,
MecTa ca 6 crabana M IpUMEpOM H3MEIITama 2. KOIOMHUHAHTHO, 3. CYOJJOMUHAHTHO, 4.

y3opaka apseha

MOTHUINTEHO, 5. ymupyhe

Figure 1. A sample plot as a 4-point cluster Figyre 2. Crown canopy classes after Kraft: 1. dominant, 2.
with 6 trees and an example of tree ;oqominant, 3. subdominant, 4. suppressed, 5. dying

replacement

CranHa oryiegHa TMOBpIIMHA Ha3BaHa je
ouonnaukanujcka Ttauka (BUT). Cacrtoju ce oxn
LIEHTPA, KOjU je oxpeheH Ha OCHOBY KOOpJMHATA U
Ha TepeHy je obernekeH MeTaHOM munkoM. Ha 25
MeTapa O LEHTpa, a y MpaBlly YETHPH IJIaBHE
cTpaHe cBeTa ojapeljeHe cy orienHe MOBPIIMHE, HA
KojuMa je u3[BOjeHO mo 6 crabama Koja cy
obenexxeHa OpojeBuma ox 1 1o 6.

Y cMepy dYeTHpHW TJIaBHE CTpaHEe CBETa Ha
YAaJbEHOCTH 1O 25 m OJ MEHTPAIHOT MecTa —
IIWIKe, 01adupa ce Mo mecT HajOmmkux crabana
(ykymHo 24), xoja ce JNeHHHUIIY Kao y30pIH 3a
nporeny. Y3opuu npseha noapaszymesajy cBe BpcTe
npseha, Mox ycloBOM Ja MM je BHCHHA JpBeTa
npeko 60 cm. Kiace mokpoBHOCTH, IpeMa CUCTEMY
Kpadra (mommuHAHTHA, KOJIOMUHAHTHA,
cyOloMHHaHTHA, TOTHILITEHA 1 ymMupyha), oapelyjy
crabyia Koja ce y3uMmajy y o03up 3a HpoLeHy, aau
0e3 3Ha4YajHUX MeXaHWYKHX omnreherma (cnuka 3.2).
N3zabpana crabna TpajHO ce 03Ha4aBajy OpojeBrMa
3a Oyayhe cramne mporene. Crabma koja cy
VKIIOBheHa 300T Mepa ra3jioBama WM W3 HEKUX
JPYTUX pa3iora,3aMemyjy ce HOBUM CEJICKTOBAaHHM
crabimma. YKOJIHMKO Ce CacTOjuHa YKJIOHH YUCTOM
CEeuOM, OCTaBJba C€ LIEHTPAJIHA TayKa /0 MOAN3amka
HOBE CaCTOjHHE.

A permanent sample plot, referred to as a
Sample Plot (SP), consists of a central point
determined by coordinates and marked in the field
with a brightly coloured metal stake. Sample plots
are established at a distance of 25 meters from this
central point, in each of the four cardinal directions.
Each plot contains six trees, individually marked
with numbers from 1 to 6.

In the four cardinal directions, six of the
nearest trees (a total of 24 across all directions) are
selected for assessment. These sample trees include
all species with a height exceeding 60 cm. The
selection is based on Kraft’s crown class system
(dominant, co-dominant, subdominant, suppressed,
and dying), excluding trees with significant
mechanical damage (Figure 3.2).

The selected trees are permanently marked
with identification numbers to enable consistent
future assessments. If a tree is removed due to
management practices or other reasons, it is
replaced with a newly selected tree. In cases where
the stand is completely clear-cut, the central point
remains marked until a new stand is established.



CTABE KPYHA

v OKBHPY HalMOHAJTHOT "
TpaHCHAIMOHAHOT ucTpaxuBama (Huso I) crame
KkpyHa ce npema Manyary ICP 3a myme n3paxasa
Kiacama jaedonmjaryje, T0K ce MpolleHa IPOMeHe
0oje u xoMOMHOBaHampoleHa omTehema He paau
on 2012. rogure.

Hedonmjanmja ce nmpouemyje y HHTepBaInMa
on 5% u rpynuiie ce y 5 Kiraca HejeHaKOT OIicera
(tabemna 3.1).

TREE CROWN CONDITION

Within the framework of the national and
transnational research (Level 1) and following the
ICP Forests Manual, the tree crown condition is
assessed by the classes of defoliation. Colour
change and combined damage classes have not been
included in the assessments since 2012.

Defoliation is assessed in 5% intervals and it
is classified into 5 groups of uneven range (Table
3.1).

Tao6ena 3.1. Knace nedommjarmje npema UN/ECE n EU knacudukanujn
Table 3.1. Classes of defoliation according to UN/ECE and EU classification

Krnaca Crenen nedonujanuje Tpouenar rybutia

Class Degree of defoliation mumha/seriia
Needle/ leaf loss %

0 HeMa / none 0-10%

ciab (ynosopaBajyhm) / slight 0

1 (warning) >10-25%

2 cpemmbu / moderate >25-60%

3 jak / severe >60-100%

4 cyBa ctabna / dead trees 100%




4. TIPAREILE CTAIbA IIYMA Y
PEITYBJIMIIUA CPBUJU 2024.
I'OJAUHE — HUBO |

4. FOREST CONDITION MONITORING
IN THE REPUBLIC OF SERBIA IN
2024 - LEVEL |

[Ipema mporpamy pana BU3yeTHO OCMaTpame
Ha TepeHy je U3BPILICHO Ha Teputopuju PemyOnuke
Cpbuje mpema Manyany ICP 3a myme 3a 2024.
TOAMHY y TEpUoay OJ jyHa 10 Kpaja cemremOpa.
W3Bpiiena je mpolieHa ctama KpyHa U YCTaHOBJbEHA
cy omrehema Ha npBehy ox GonecTn u MTETOYNHA,
MecTo omrTehema Kao U HeroB HHTE3UTET. [Ipema
Manyany ICP 3a mryme mpoleHa cTama KpyHa
npBeha o6arsba ce Ha cBuM bUT cBake romuue, TOK
ce TpoIeHa CTama 3eMJBHINTA M CTAmhe HCXpaHe
myMmckor npeeha — ¢onujapHe aHanmze o0aBiba
ceakux 10 rommna. Monutopunr Hupo-a | y
tekyhoj 2024. roguan 00aBUIIN Cy UCTPAXKUBAYU U
cTpyumanu MHcTuTyTa 32 mrymapcTBo u3 beorpana
u MHCTUTYTA 32 HU3UjCKO HIYMapCTBO M KUBOTHY
cpenuny u3 Hoor Capma y capagwu ca JII
,»Cpbujarmyme*, JIT ,»,BojBoIMHANTYME",
HallMOHAHUM MapKoBUMa ,, Bepaan®, ,,KomaoHuk",
»lapa“ u ,,®pymika ropa‘

Ha xaptu 4.1. nar je npuka3 pacriopena BUT
Hugro-a | u Huso-a Il Ha Teputopuju PemyOnuke
Cpbuje y reorpadckomM HHOOPMAITMOHOM CHCTEMY
(T'Uc).

I'C je pururamam anatr 3a rpaduuky H
anaHyMEpUUKy MPEICTaBy PEaTHUX MPOCTOPHHUX
rmojaBa,  MAaHWITYJNANKjy  BEIHKUM  OpojeM
MPOCTOPHUX II0JIaTaKa, MPOCTOPHE aHajlu3e H
mozaene. 'MC npuctyn y nenoxymnHom nociy ICP 3a
uryme 1 npahemy crama yMa BeJIMKUX pa3Mepa Ha
HUBOY JAp)KaBa je He3aMEHJbHMBA TpOIEAypa Koja
oMmoryhaBa ajieKkBaTaH IIpHKa3 y pealHOM
KOODAMHATHOM  CHUCTEMY  CBHX  [OJaTaka.
Kopumhewe I'HC mocrtyrika nmounme 0]l MOYETHE
¢daszeonpehusama Mpexe nokainuje BUT, pana Ha
tepeny 1 Mapkupama BT noapmixom I'TIC (Global
Position System) pyunux ypebhaja, ma g0 yHOca
noxaraka y ['IC cucrem, uszpaje anaimsa, MOjena
u apxuBupama nonaraka (Nevenic et al., 2011) no
I'"C npouenypu.

3a mpaktruny I'MC ymotpeby KoopauHaTHA
pedepentau cuctem (KPC) moxe ce objacHuTH Kao
KOOPAWHATHU CHUCTEM KOjH je MOoBe3aH ca 3eMJbOM
ca I'eomerckum [larymom. KPC moxe outn ['UIC y
KOMe cy mno3unuje aeduHucaHe TeorpacKoM
Oy’KMHOM U ImupuHoM. Y BehuHM ciydajeBa ce
KOPHCTH TIPOjEeKTOBAaHH KOOPJUHATHH CUCTEM TJIe
Cy KoopJIHaTe MpedaueHe y paBaH kopuctehn Mar
npojekuujy. OBaj U OCTalIM TEPMHUHHU Cy TPELHU3HO
nedunucanu no mehynapoauum crangapauma (ISO
19111:2003).

According to the work program, visual field
observations were conducted in the territory of the
Republic of Serbia in accordance with the ICP
Forests Manual for 2024, during the period from
June to the end of September. An assessment of
crown condition was carried out, and tree damage
caused by diseases and pests, the location of the
damage, and its intensity were identified. Following
the ICP Forests Manual, the assessment of tree
crown condition is performed annually on all Level
| plots, while assessments of soil condition and
forest tree nutrition status—foliar analyses—are
conducted every 10 vyears. In 2024, Level |
monitoring was carried out by researchers and
experts from the Institute of Forestry in Belgrade
and the Institute of Lowland Forestry and
Environment in Novi Sad, in collaboration with
public enterprises "Srbijasume" and
"Vojvodinasume," as well as the national parks
"Djerdap,” "Kopaonik," "Tara," and "Fruska Gora."

Figure 4.1. shows the spatial distribution of
Level I and Level 1l sample plots on the territory of
the Republic of Serbia presented in Geographic
Information System (GIS).

GIS is a digital tool designed for the graphic
and alphanumeric representation of real spatial
phenomena, manipulation of large volumes of
spatial data, spatial analyses, and modelling. In
large-scale forest monitoring at the national level
under the ICP Forests framework, GIS-based
approaches are indispensable. They ensure the
proper representation of all data within a real-world
coordinate system. The GIS procedure is applied
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. It continues through data input
into the GIS system, the development of analyses,
models, and data archiving (Neveni¢ et al., 2011),
following GIS procedures.It continues through data
input into the GIS system, the development of
analyses, models, and data archiving (Neveni¢ et
al., 2011), following GIS procedures.

Coordinate Reference System (CRS) is used
for the practical application of GIS. With the help
of this system, every place on the earth can be
specified by a set of coordinates. A CRS can be a
GIS in which positions are defined by geographic
latitude and longitude. In most cases, a projected
coordinate system is used, where coordinates are
transformed onto a plane using map projection.
These and other terms are precisely defined by
international standards (ISO 19111:2003).



The trees in Level Il monitoring plots in the
Republic of Serbia have been geodetically surveyed
and integrated into the coordinate system. Map 4.1
illustrates the distribution of Level | and Level Il
sample plots. Using an appropriate GIS program, a
clear display of all relevant alphanumeric and
spatial data can be obtained by selectively choosing
specific themes or desired information.

Crabna Ha ornmexanM nosbuMa BUT Huso-a
II na tepuropuju Penyodmuke CpOuje Cy reofeTCKu
CHMMJbEHA M YHEIIEHa Y KOOpAUHATHH cucTeM. Ha
kaptu 4.1. mpukazan je pacmopen BUT Tauaka
Hupo-a I w Hupo-a II. MaHunynatupHuM
mpuctyniom y oxarosapajyhem ['MC mporpamy,
CEJICKIINjOM ojipeheHe TeMe MM )KeJbEHOT TI0JIaTKa,
Ha OBAaKBOj alUTMKAIMjH MOXKE J1a ce Mo0Hje jacaH
IIPUKa3 CBHUX DEJEBAHTHUX al(haHyMEepHUUKHX U
MPOCTOPHUX TO/IaTaKa.
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Kapra 4.1. pacniopena BUT Hugo I u Hugo 11 Ha teputopuju Penyonuke Cpouje y2024. ronunaun



Toxom 2024. ronure, Tope]] YHOCA ToaTaka
y ekcrepHy ©Oa3zy ICP 3a myme, mnomanu
npukymbeHn Ha BUT Huo-a | cy yHetn um y
UHTEpHY 0a3y pa3BujeHy y okBHpy mozayna ICP 3a
myme. Tokom 2023. rommue y okBupy FAO
mpojekta ,,Contribution of Sustainable Forest
Management to a Low Emission and Resilient
Development* pa3BujeH je nH)OPMAIMOHH CHCTEM
y mymapctBy (kapta 4.1), koju je oOyxBaTtmo
pasznuuuTe 00JacTH, a jeJHa OJ HUX je Be3aHa 3a
npojekar ICP 3a myme. Tako, TOkOM jyHa Mecena
2023. roqune, pa3sujeH je moaya ICP 3a mryme koju
oMoryhaBa  koiaupame CBHX  NPHKYIUbEHHX
nonataka ca Ttadaka Husoa |. OBaj momyn je
3amenno mocrojehm ICP access wmoayn w
npejicTaBiba yHarpeheme y mornmemy yHoca u
oOpane nonaraka. Ilomohy HoBOr Momyna ICP 3a
myme, oMoryheH je momaTHH yHOC TOJaTaka ca
tepena u3 tabena TPE u TP®, xoju no cama Hucy
MOrJIH Jia ce yHecy y moctojehu ICP access moyi.
Tokom 2023. romune, yHanpeheH je u
Mpoliec MPUKYIJbama IMOJaTaka Kpo3 JOMYyHCKE
tabene Hugo I, 1j. TPE u TP® Tabene (Tabene 4.1
u 4.2). OBe Tabene cy HalpaBJbeHE y CKIIAIy ca
HajHoBHjuM Manyanom ICP 3a mryme.

During 2024, besides entering data into the
external ICP Forests database, data collected from
Level I monitoring plots were also entered into an
internal database developed within the ICP Forests
module.

In 2023, as part of the FAO project
"Contribution of Sustainable Forest Management to
a Low Emission and Resilient Development,” an
information system in forestry (Map 4.1) was
developed, encompassing various areas, one of
which is related to the ICP Forests project. In June
2023, the ICP Forests module was developed,
enabling the coding of all collected data from Level
I monitoring plots. This module replaced the
existing ICP Access module, representing an
improvement in data entry and processing. The new
ICP Forests module also facilitated the entry of
additional field data from the TRE and TRF tables,
which could not previously be entered into the
existing ICP Access module.

In 2023, the data collection process was also
improved through supplementary Level | tables,
namely the TRE and TRF tables (Tables 4.1 and
4.2). These tables were developed in accordance
with the latest ICP Forests Manual.



IcpNET - kantina - Icpsrbija - [Tree]

Fajl U Pregled ja  Pomoc
2w f |2 sciektovana godina -2023

C1 Vsual Assessment of Crown Condtion Leve | | Tacke | Opatne |
Kartica = C. Sadrzaj: Year. Plot

-4 Bazapodataka
o 2017
[ g:g ICP forest - Srbija
Ve
& 2020 2023/2023
& 201
£ 2022
Software version 1.0.0.0., Stbya
Jeak: Srpski (Times New Roman)
(RegBr123028)
1, Ova verzija omogucava punu obradu podataka
Licenca za nje progr nema j
Ova verzija programa je azuma.
Pogledajte 2mene i dopune u opciii Pomoc Dopune
Konektovana baza: kantina Icpsrbija, Vernga SQL servera 2017,
Konektovana baza sfam: C:'Sumarstvo IcpNet SifrelCP.mdb (Verzja: 1, 5/1:2023)
Program je zaiticen Zakonom o antorskim pravima.
Kopiranje i umnzavanje programa ili pojedinih delova nije dozvolj
Program se moze koristiti samo za potrebe obrade podataka legalnog korisnika autorskih prava.

Mpuxka3z 4.1. Monyn ICP 3a myme — CpOuja
Figure 4.1. ICP Forests Module — Serbia
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Tao6ena 4.1. TPE tabena 2024. rogune

Table 4.1. TRE Table for 2024

W

o

w0

"
o

Jarym Hamw ..
2 OPHKYILBABA jing SG "Beozrad” rJ Kouryeauxs uryms o 203 EGr 202800 |¥ woopammEaTta 7458900 Mpexa 16x16
mojzaTaka RCHEA
Bamjevo Tlozanm o TEMY jiing Lipovica KO Bapsjeeo Excnozenmja NwW H 443542 |X woozpEHaTa 4938000
TRE 1 2 3 4 3 3 7 8 9 10 1 12 13 14 15
Tomiurea
HIEONEE Tom:urea Tlaenie Lesrame
Crensx Tzo kpoumss SR 2 mpESTa ¥ mEmy G Crapocia| Meron Meron
3acemenocT | BinmreocT CeM2H3 MPE2T2 ¥ | DPOMIEORER mpeetay | IIpoemmeocy Jonamm
Crpara ceet2 Bpcra mpesTa onrreherocTi Craryc crabna Tlonoxaj crabna _ ) KOj¥ MOXK2 I3 IBEEC2NE] [ KPOLIE2 KOjH — N Obmix kp Knaca P =
cra6na TROUIE | Ronme <2 npouRER | _np- “| somznace g Tpom cra6na | 2 crapocTi cra6na B
KOji Moke g3 c2 | menoj Kpoursn B EPOLIEH
TpOLEHY o
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Ta6ena 4.2. TP® tadena 2024. roguue

Table 4.2. TRF Table for 2024

12
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o

Aarym 2
Orezma 2 NpEKYIBAEA o $G *Beozead’ I3 | Kosomnjsike ome | HamM0poK2 203 EGr 2029 00 ¥ RoopamEaTa 458000 Mpexa } 16x16
OOEpIHHA EH(HHA
nojaraka
KO Barzjevo, MZ
Hazme Tagxe Barajevo Tozaum 0 TEMY jiing Lipovica KO o ExcnozEnmEja NwW H 443542 X KooZpHEATA 4932000

Vitkovac

Crpars ceera

Bpcra mpeeTa

3axeafiery m20

Cinrron

Cramduranga
anmrosa

Jloxamtja onrrefiena ¥ kpomER

Crapoct onrrehiea

Vzpox ourrshiema

Hayur K3ME YIPOKS LUTeTe

3axeafiens noepunmz (%)




4.1. BHOUH/THKAITHJCKE TAYKE HUBO I
Y 2024. TOQHHH

Y Ttoky 2024. rommune Ha cBuMm BUT
M3BpIIEHA je OIeHa CcTama jaedonujandje o
eBUJICHTHpame omrehema [0 TUIOBUMA U
WMHTEH3UTETy. 3a W3paay OBOT  H3BEUITaja
KopumheHn cy momanu u3 (popmyrnapa/zanmucHUKa
KOje WCTpaxKuBaud VHCTHTYyTa 32 UIyMapcTBO
Beorpan n MucTHTyTa 32 HU3UjCKO LIYMapcTBO U
KUBOTHY cpenuny Hosu Cax, y npucycTtBy
CTPYYHHX IIUIa, IyMapcKUX HWHXEmepa U
TeXHUYApa HAJJIS)KHUX 38 PEOHE U pEBUPE Y KOjUMa
cy BUT nocraBsbeHe, NMOMyHaBajy Ha JIUIy MECTa.
Y TepeHCKHM 3alvCHUIMMA TOpea OCHOBHHUX
roaraka o nedonujanuju u omrehemMa YHOCE ce
U IaTyMH 00MiIa3aka, UMeHa MPUCYTHUX U YKPATKO
HaBOJIe HAjBAXXHH]a 3aMlaKama.

JNpxehu ce mporpama pazna, a y CKIaiy ca
MpOMKUCaHUM HOpMama u3 Manyana y Toky 2024.
romuie Ha BUT Huo I obaBibeHa je mpolieHa
CTama KPyHa U CAKYIIJbCHU CY Y30PIIH 3eMJBHIIITA 32
xemujcke ananu3e. H®OL[ je ypemHo mocraBuo
pe3yaTate ¥ u3BemTaje Y IpaBy 3a IIyME U IIIaBHOM
cemumrty PCC ICP 3a myme y Eberswalde, Hemauka
(cnmuke 4.1. — 4.7. u AHekc 3).

TepeHckH paj Ha TPOIICHH CTarkba KpyHa Ha
BUT Hwupo-a | y 2024. romuHu 3amouer je
05.06.2024. rogune y LII" ,,Yxuue“- Yxune Ha
BUT 49 (Vxuue IlI) u BUT 107 (Yxuue 1), a
3aBpmieH  pagom 07.09.2024. rommme y HII
»bopama“- Jlosuuna na BUT 8 (Y6) u BUT 12
(bamanwm). [lpen kpaj Bererarmone ceszone 2024.
roguHe 00aBJbeHA je KOHTpoia oxapeheHor Opoja
BUT.

4.1. LEVEL | SAMPLE PLOTS IN 2024

In 2024, all Level | sample plots (SP)
underwent assessments of defoliation and the
recording of damage types and intensities. This
report uses data collected from forms and field logs
completed by researchers from the Institute of
Forestry in Belgrade and the Institute of Lowland
Forestry and Environment in Novi Sad,
accompanied by forestry engineers and technicians
responsible for the regions and districts where the
SPs are located. The field logs included not only
basic data on defoliation and damage but also visit
dates, names of participants, and brief descriptions
of key observations.

Following the work program and adhering to
the prescribed norms in the ICP Forests Manual,
crown condition assessments were performed, and
soil samples for chemical analysis were collected at
Level | SPs during 2024. The NFC promptly
submitted results and reports to the Forest
Directorate and the main PCC ICP Forests
headquarters in Eberswalde, Germany (Figures
4.1-4.7 and Annex 3).

Fieldwork for crown condition assessment on
Level I SP began on 5 June 2024, in Forest
Management Unit (FMU) “Uzice” on SP 49 (Uzice
II) and SP 107 (Uzice I). It concluded on 7
September 2024, in NP “Borasnja” — Loznica on SP
8 (Ub) and SP 12 (Banjani). Toward the end of the
2024 growing season, a control check of certain SPs
was performed.

Cauka 4.1. I/I3fea T Huso |

Figure 4.1. Level | SP — the state in the field
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Canmnka 4.2.-4.3. OGenexxaBame 1 n3aBajame HoBor crabna Ha BUT Hugo |
Figures 4.2.-4.3. Marking and selection of a new tree on Level | sample plots

Canka 4.4.-4.5. [lpukympame nogaraka Ha BUT Huso [
Figures 4.4.-4.5. Data collection on Level | SPs

&
A



J .B:, ' : ',,_,,
Canka 4.

6—4.7. O6wunazak BUT Hugo-a | ca wyBapuma npupoje

Figures 4.6-4.7. Visit to Level | sample plots (SP) with nature guards

Takohe, 2024. roguHe Ha OCHOBY IMpoOrpamMa
pamxa u meromonoruje ICP 3a mryme m3BpiieHo je
CaKyIJbambe y30paKa 3eMJBHIITA U BbUXOBA aHATU3a
ca cBux taukama Huso-a I koje pagu Uucturyt 3a
mrymapcetBo. [Ipema metogonoruju ICP 3a myme Ha
BUT Hugo I ananuza 3emspuiITa paju c€ Ha CBaKUX
JeceT TOAUMHA a NPETXOJHO Y30pPKOBame je
m3ppiieno 2014,  romuue. Y 2024.rogunHu
CHPOBENICHO je Y30pKOBamke W aHajJu3a 3eMJbUILTA
Ha 117 BUT, a mpeMa METOHOIOTHjH j& U3BPIICHO
0TBapame MeI0JIOMKUX MPoduIIa U3 KOjUX Cy y3eTH
Y30pIH 32 XEMHjCKE aHaIW3€ MO TMEA0TeHETCKUM
xopu3onTtuMa (crmka 4.8. - 4.10.). [lpunpembern
Cy TepeHcKu 3anucHuIm (cnuka 4.11.) ca mpatehum
YIYTCTBHUMA 32 Y30PKOBam€ 3eMJbHINTa (cuka 4.12
—4.13.) Cneneha ananu3za 3emspuinTa Ha BUT Hupo
I mpema Manyany ICP 3a myme ce pamge 3a 10
roJUHa.

In 2024, based on the work program and
methodology of ICP Forests, soil samples were
collected and analysed from all Level | sample plots
(SP) managed by the Institute of Forestry.
According to the ICP Forests methodology, soil
analysis on Level | SPs is conducted every ten
years, with the previous sampling carried out in
2014. In 2024, soil sampling and analysis were
performed at 117 SPs, and following the
methodology, pedological profiles were opened
from which samples were taken for chemical
analysis by pedogenetic horizons (Figures 4.8
4.10). Field logs were prepared (Figure 4.11) along
with accompanying guidelines for soil sampling
(Figures 4.12-4.13). The next soil analysis on Level
I SP, according to the ICP Forests Manual, will be
conducted in 10 years.

15
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Canka 4.8. — 4.10. OTBapame IeA0JIONIKUX MPOoQHIA U3 KOjUX Cy Y3€TH Y30PIH 3a XEMH]jCKE aHAIIN3e
Figures 4.8-4.10. Opening of pedological profiles from which samples were taken for chemical analysis



Onue yioprosama sewsinnta 3a 2024, rojpiny

TTprinkoM y30pROBAILA OPIaNCKE POCTHPKE H e MbHIITA (110 AyOunana 0-10, 10-20, 2040 u

yroueo je moryhe 40-80) nonmymu 1aGery nenoa sa csaky BHT.

Onue

1 | Bpoj rauxe

2 | KapakrepierHke najiuue

3| JleGmuna opranckor ¢iroja (v cm)

4 | KancrmroeT no nospumis (Yo NOKPHBCHOCTH
JCMBHINTA KAMCHEM)

5 | Ouena exencrroct o 0-40 unm

6 | Bemunna CIpYKTYPHEX arperata/ TpyiBHIe 3ease (v

mm y nospumickonm ¢aojy 0-10 ¢cm)

* Viy1eTeo 3a nonymasame craske 2, 4, 5 6 ce HANAIH Y NpIIOTY

Ko/muune 3eM/BHIITA 110 THITY Y30pKa

Onue Koawunne
1 | Oprancka npocrupra (;c;oapxuuuc 30x30cm cBe MOKYNHTH M CTABHTH Y
2 |0-10cem 500 gr Ges kamema
3 | 10220 cm 500 gr Ges kamema
4 |20-40cm 250 gr Gez kamerba
5 |40-80¢cm 250 gr Ges Kanmeiba

Cauxa 4.11. Tepen
Figure 4.11

CKH 3aIllMCHUHUK 32 Y30PKOBambe
. Field log for sampling
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Veli¢ina strukturnih agregata

Very fine or thin

Fine or thin

Coarse or thick

W IN -

Extromaly coarse

Very coarse or thick >

Kamenitost povriine

0-2%

2-5%

5-15%

15-40%

40-80%

>80%

1 SS
2 vV
3 SC
B Vs
5 w
6 VC
7 G
8 v
9 CC

T
e L~

—»  surface flow pathway

Figure 2: Slope forms and surface drainage path-
ways (after Schoeneberger et al, 2002)

Cauka 4.12. YoyTcTBo 3a y30pKoBame 3emipumTa (| 1eo)
Figure 4.12. Soil sampling guidelines (Part I)
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Ocena skeletnosti

Code 250 r 12 e% - | Description SGDBE
Bl - | i e | ambertetal. 2003)

9 None 0% No stones or gravel
1 Very few to few 0-5% Very few
2 Common 5-15% Few
3 Many 15-40% Frequent or many
4 Abundant 40-80% Very frequent, very many
5 Dominant >80 % Dominant or skeletal

Ciuka 4.13. YoyTcTBo 32 y30pkoBame 3emiprmita (11 neo)
Figure 4.13. Soil sampling guidelines (Part I1)

4.1.1. GENERAL CHARACTERISTICS AND
CONDITION OF LEVEL | SAMPLE PLOTS

4.1.1. OIIIITE KAPAKTEPUCTHKE H
HPEIJIE]] CTAFbA BUT HUBO 1

Below is an overview of the condition of the

Y HacTaBKy je IpuKa3aH Mperjie]] CTama o
Level I sample plots.

OnomHMKanujckuM Taukama Huso-a 1.
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buounaukanujcka tauka 2 — bapajeso
Sample plot 2 - Barajevo

Belgrade

@BUT?2  rooees

SR,

Cauxa 4.14. Tlosunmja BUT 2 Ha xaptu P. CpOuje
Figure 4.14. Position of SP 2 on the map of the Republic

of Serbia
0-10cm  30.3% 60.9% 41%
10-20cm  34.4% 67.0% 2.7%
riauHa/clay © mpax/silt ™ necax/sand

I'padmkon 4.2. [IponieHTyanHa 3aCTyIIJbEHOCT
(pakimja 3eMJbUINTA ca pa3nuuuTuX ayouna na BUT 2
Graph 4.2. Percentage distribution of soil fractions at
different depths on SP 2
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I1I. razguacTBO/FOrest Estate Beorpan/Belgrade
Tog. moctassbamallnstallation year 2003
Ksanparua mpexa/Grid 16 x 16 km

Crapocrt cacrojune/Stand age
Tum 3emsbuinTal/Soil type

41-60 romunalyears
Gleyic Luvisols

293 m

NW
Comncrsenuka/Private

Hanmopcka sucunal/Altitude
Excrosunmja/Exposition
Biacuumreo/Ownership

2

Cimuka 4.15. Usrnen BUT 2
Figure 4.15. General view of SP 2

5-10 %

0%

I'padukon 4.3. 3acryrubeHocT crabana ca onpeheHnm
npoueHToM aedonujanuje Ha BUT 2

Graph 4.3. Distribution of trees with a certain percentage

of defoliation on SP 2




Buonnaukanujcka tauka 3 — baueBuu
Sample plot 3 — Bacevci

Kikinds

Belgrade

Camnka 4.16. [Tozunmja BUT 3 va kaptu P. Cpouje
Figure 4.16. Position of SP 3 on the map of the Republic of
Serbia

0-10cm 0 51.3%

10-20 cm

rauHa/clay © mpax/silt ™ mecak/sand

I'padmkon 4.4. IIponeHTyaliHa 3aCTYIUbEHOCT (paKiyja
3eMJBHILITA ca pa3nunuTHX nyouHa Ha BUT 2
Graph 4.4. Percentage distribution of soil fractions at
different depths on SP 2

Baacautmteo/Ownership

1. razguactBo/Forest Estate
Ton. mocrasspamal/lnstallation year
Kganpatna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type
Hammopcka sucunal/Altitude
Excrniozunmja/Exposition

"

Cauka 4.17. Usrneq BUT 3
Figure 4.17. General view of SP 3

Bopama /Boranja
2003

16 x 16 km

61-80 romunalyears
Chromic Cambisols
418 m

NE
JHpxaeHo/State

it

I'paduxon 4.5. 3actymseHocT crabana ca oapehernm
npoueHToM aedonujanuje Ha BUT 3
Graph 4.5. Distribution of trees with a certain
percentage of defoliation on SP 3
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Bbrnonngukanujcka tauka 4 — llltaBuna
Sample plot 4 — Stavica

1. razgurcTBO/FOrest Estate Bopama /Boranja
Ton. mocrasspama/lInstallation year 2003
s Ksanparua mpesxa/Grid 16 x 16 km
Crapocrt cacrojune/Stand age 61-80 roguualyears
A Y Tun 3emspumra/Soil type Dystric Cambisols
T Hammopcka sucunal/Altitude 401 m
B Excniosuuuja/Exposition w

Baacautmteo/Ownership ConcreenukalPrivate

»

" @bUT4
Cnmuka 4.18. ITozunuja BUT 4 Ha kaptu P. Cpouje Cuamnka 4.19. Usrnen BUT 4
Figure 4.18. Position of SP 4 on the map of the Republic of Figure 4.19. General view of SP 4
Serbia

5-10 %

10-20cm ~ 22.0% 52.2%

0-10cm  23.1% 46.6% -

rauHa/clay  © mpax/silt  ® necak/sand
0%

I'padmkon 4.6. [Ipouenryanna 3actymbeHoct ¢ppakiuja  I'padukon 4.7. 3actymbeHocT cradaia ca oapelenum

3eMJBHUINTA ca Pa3nuanuTHX ayonHa va BUT 4 nporeaToM aedonujanuje Ha BUT 4
Graph 4.6. Percentage distribution of soil fractions at Graph 4.7. Distribution of trees with a certain
different depths on SP 4 percentage of defoliation on SP 4
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Buonngukanujcka tauka 5 — Kpynam
Sample plot 5 — Krupanj

. \q
b \
Tl Kikinds
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Camnka 4.20. [Nozummja BUT 5 va xaptu P. Cpouje
Figure 4.20. Position of SP 5 on the map of the Republic of

Serbia
0-10cm  23.2% 53.0% - 238%
10-20 cm
rnuHa/clay @ mpax/silt ™ necax/sand

I'padmkon 4.8. TIpouenTtyaiiHa 3acTyIIbeHOCT (pakiuja
3eMJBHUINTA ca Pa3nuanuTuX ayonna va BUT 5
Graph 4.8. Percentage distribution of soil fractions at
different depths on SP 5

1. razgurcTBO/FOrest Estate Bopama /Boranja
Ton. mocrasspama/lInstallation year 2003
Ksanparua mpexal/Grid 16 x 16 km

Crapocrt cacrojune/Stand age 41-60 romunalyears

Tun 3emspnmTa/Soil type Calcaric Cambisols

Hammopcka sucunal/Altitude 575 m
Excmozurmja/Exposition NE
Np:xasHo/State

Buacuumrso/Ownership

Cuauxka 4.21. Usrnen BUT 5
Figure 4.21. General view of SP 5

10-15%

I'paguxon 4.9. 3actymbenoct crabana ca oxpelheHum
npouentoM aedonujanuje Ha BUT 5
Graph 4.9. Distribution of trees with a certain percentage of
defoliation on SP 5
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Buounnukanmjcka Tauka 6 — BasbeBcka Kamenuna

Sample plot 6 — Valjevska Kamenica

/ Belgrad
Sabac " \

Nis \

Mitrovice

Camnka 4.22. Ilozunmja BUT 6 va kaptu P. Cpouje
Figure 4.22. Position of SP 6 on the map of the Republic of

Serbia
0-10cm  31.2% 60.5% 83%
10-20cm  29.6% 51.9% 18.5%
rinuHa/clay © mpax/silt ™ mecax/sand

I'paduxon 4.10. [IpouenTtyaina 3aCTyIJbEHOCT
(hpakimja 3eMIpHINTA ca pa3auauTux 1yonna Ha BUT 6
Graph 4.10. Percentage distribution of soil fractions at

different depths on SP 6
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1. razgurcTBO/FOrest Estate Bopama /Boranja

Ton. mocrasspama/lInstallation year 2003

Ksanparua mpexal/Grid 16 x 16 km

Crapocrt cacrojune/Stand age 101-120 romunalyears
Tun 3emspnmTa/Soil type Albic Luvisols
Hammopcka sucunal/Altitude 349 m
Excmozurmja/Exposition NW
Buacuumrso/Ownership Concrenuka/Private

£ &

Cuauxka 4.23. Usrnen BUT 6
Figure 4.23. General view of SP 6

70-75 % 95-100 %

30-35 %

0%

10-15 %

5-10 %

0-5%

I'paduxon 4.11. 3acTynsbeHoCT cTabana ca onpeheHum
npoueHToM aedonujanmje Ha BUT 6
Graph 4.11. Distribution of trees with a certain
percentage of defoliation on SP 6



Bbuounaukanmjcka tauka 7 — BasbeBO
Sample plot 7 — Valjevo

I11. rasguacTBO/FOrest Estate Bopama /Boranja
" Ton. mocrasspama/lInstallation year 2003
L Ksanparua mpesxa/Grid 16 x 16 km
Crapocrt cacrojune/Stand age 61-80 roguualyears

N T Tun semspuira/Soil type Dystric Planosols

’ Hammopcka sucunal/Altitude 268 m

Beliade { Excrniozunuja/Exposition S

g - Baacautmteo/Ownership ConcreenukalPrivate

A j oA
.{:‘MT7 "

L sk Rey,

Cumka 4.25. Usrneng BUT 7

Cimuka 4.24. TTozunmja BUT 7 Ha kaptu P. Cpouje
Figure 4.25. General view of SP 7

Figure 4.24. Position of SP 7 on the map of the Republic of
Serbia

5-10 %

0-10cm  28.4% 49.8% 218%
10-20cm  296% 48.5% 21.9%

rinunHa/clay  © mpax/silt  ®necak/sand
0%
I'padmkon 4.12. [TpouenryanHa 3aCTyNIbEHOCT I'padmkon 4.13. 3actymsbeHoct crabana ca ogpehenum
(pakimja 3eMJbUINTA ca pa3nIuuuTuX nyouna na BUT 7 npoueHToM aedonujanuje Ha BUT 7

Graph 4.12. Percentage distribution of soil fractions at Graph 4.13. Distribution of trees with a certain
different depths on SP 7 percentage of defoliation on SP 7
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Bbuounaukanmjcka Tauka 8 — Yo
Sample plot 8 — Ub

1. razgurcTBO/FOrest Estate Bopama /Boranja
Ton. mocrasspama/lInstallation year 2003
Ksanparua mpesxa/Grid 16 x 16 km

Crapocrt cacrojune/Stand age

Hammopcka sucunal/Altitude

Belgrade

@FWT 38 onrde

Mitrovice

Cauka 4.26. Ilosunuja BUT 8 Ha xaptu P. CpOuje
Figure 4.26. Position of SP 8 on the map of the Republic of

Serbia
0-10cm  32.4% 52.7% 14.9%
10-20 cm 38.9% 45.0% 16.1%
rimuna/clay  © mpax/silt ™ necax/sand

I'paduxon 4.14. IIpoueHTyasiHa 3acTyIUbEHOCT ppakmyja
3eMJBHILITA ca pa3nunuTHX nyonHa Ha BUT 8
Graph 4.14. Percentage distribution of soil fractions at
different depths on SP 8
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Tum 3emipninTal/Soil type

61-80 roguualyears
Dystric Planosols
148 m

Excrniozunuja/Exposition w
Baacautmteo/Ownership

Concrsenuka/Private

W)

Camka 4.27. Usrnen BUT 8
Figure 4.27. General view of SP 8

75-80 06,0290 %
- 0

> %\\

15-20 %
10-15%

0%

5-10 %

I'paduxon 4.15. 3actymbeHoct crabana ca ogpeheHnM
npoueHToM aedonujanuje Ha BUT 8
Graph 4.15. Distribution of trees with a certain
percentage of defoliation on SP 8



Bopama /Boranja

2003
16 x 16 km
101-120 romunalyears

Rendzic Leptosols

I1I. rasguacTBO/FOrest Estate

Buounnukanmjcka tauka 9 — 3ajaua Hcrok
Ton. mocrasspamal/lnstallation year

Sample plot 9 — Zajaca Istok
Kganpatna mpexa/Grid
Crapocrt cacrojune/Stand age

Tum 3emipninTal/Soil type
Hammopcka sucunal/Altitude 560 m
Excmozurmja/Exposition SW
HpsxaBHo/State
o Y >

Baacautmteo/Ownership

e
oprele

Mitrovice

Cumka 4.29. Usrneng BUT 9
Figure 4.29. General view of SP 9

Z

Cauka 4.28. Io3unuja BUT 9 nHa kaptu P. CpOuje
Figure 4.28. Position of SP 9 on the map of the Republic of
Serbia

0-10cm  20.5% 62.5%
10-20cm  23.4% 62.0% 14.6%
rnuHa/clay @ mpax/silt ™ mecax/sand
I'paduxon 4.17. 3acTymbeHocT crabana ca ogpeheHnM

npoueHtoM aedonujanuje Ha BUT 9
Graph 4.17. Distribution of trees with a certain
percentage of defoliation on SP 9

I'padmkon 4.16. [IpouenryanHa 3acTyIIbEHOCT (paKiuja
3eMJbHIIITA ca pa3nuuuTuX AyouHa Ha BUT 9
Graph 4.16. Percentage distribution of soil fractions at
different depths on SP 9
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Bopama /Boranja

2003

16 x 16 km

I11. rasguacTBO/FOrest Estate
Ton. mocrasspamal/lnstallation year
81-100 roxunalyears

Buounnukanujcka tTauka 10 — MuainunHuna

Sample plot 10 — Mili¢inica
\ KganpaTHa mpesxa/Grid
\\ » ’37\ Crapocrt cacrojune/Stand age
i o =Y 4T Oa Tun 3emspumra/Soil type Albic Luvisols
' i Hanmopcka Bucuna/Altitude 255m
\ Sese C ; Excnozuimja/Exposition W
/ ¥ = i), " /\" Buacuumrso/Ownership Concrsenuka/Private
; @ BT 10 owr . - - S
G . < ®
s . " P L

Mitrovice

Cauka 4.31. Usrnex BUT 10
Figure 4.31. General view of SP 10

Camnka 4.30. [Tozummja BUT 10 na xaptu P. CpOuje
Figure 4.30. Position of SP 10 on the map of the Republic of
Serbia

0-5%
0-10cm  22.9% 71.2% 5.9%
10-20cm  27.3% 67.9% 4189
riuHa/clay @ mpax/silt ™ mecax/sand
I'padmkon 4.19. 3actymibeHoct crabana ca ogpehenum
npoueHToM aedonujanuje Ha BUT 10
Graph 4.19. Distribution of trees with a certain

percentage of defoliation on SP 10

I'padmkon 4.18. [IpouenryanHa 3acTynIbeHOCT (hpakLyja
3eMJBHIIITA ca pa3nuuuTux ayouna va BUT 10

Graph 4.18. Percentage distribution of soil fractions at
different depths on SP 10
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buounaukanujcka tauka 11 — Jlunanuku Mlop
Sample plot 11 — Lipni¢ki Sor

BTN 1. razgurcTBO/FOrest Estate Bopama /Boranja
o) A Tox. mocrasbama/lnstallation year 2003
) Keanparua mpexal/Grid 16 x 16 km
\‘ '>>\ Crapocr cactojune/Stand age 41-60 romunalyears
N gei LT A Tun semspumTa/Soil type Eutric Planosols
& \ < Hammopcka sucunal/Altitude 113 m
e :,7 o g JTheerEe <l Excro3urmja/Exposition Pasno/Flat
emATII S e R /\,\II,\ Buacuumrso/Ownership JlpkasHo/State
A~ k.
< s/
Krolevo \‘\\
Sy, 5 e ot b 3
¢ ' i
Canka 4.32. [Tozummja BT 11 Ha xaptu P. Cpouje Canka 4.33. Usrneq BUT 11
Figure 4.32. Position of SP 11 on the map of the Republic of Figure 4.33. General view of SP 11
Serbia
15-20 %
0-5%
0-10cm  30.9% 56.5% 12.6%
10-15 %
10-20cm  30.9% 60.2% 8.9%

riuHa/clay  © npax/silt ¥ mecax/sand
5-10 %

I'padmkon 4.20. IIpouenryanna 3actymsbeHocT ppakuuja I'padmkon 4.21. 3actymibeHocT cTabana ca oapeljeHnm

3eMJBHINTA ca pa3nuauTux 1youHa Ha BUT 11 nporeaToM Aedonujamuje Ha BUT 11
Graph 4.20. Percentage distribution of soil fractions at Graph 4.21. Distribution of trees with a certain
different depths on SP 11 percentage of defoliation on SP 11
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Bopama /Boranja

buounaukanujcka tauka 12 — bawanu
Sample plot 12 — Banjani
1. razguactBo/Forest Estate
Ton. mocrasspama/lInstallation year 2003
Ksanparua mpesxa/Grid 16 x 16 km
Crapocrt cacrojune/Stand age 61-80 roguualyears
Albic Luvisols
141 m

Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude
N
Concrsenuka/Private

Excrniozunuja/Exposition
Baacautmteo/Ownership

941 ¢
& iy

Belgrade

®

o
=
=]

—

~
SERg,,

Ciuka 4.35. Usrnen BUT 12
Figure 4.35. General view of SP 12

Cauxa 4.34. Tlozunmja BUT 12 wa xaptu P. Cpouje
Figure 4.34. Position of SP 12 on the map of the Republic of
Serbia

85-90 %
80-85 %
0%

—

75-80 %

65-70 %

45.1% 11.4%

0-10cm 43.5%
60-65 %
10-20 cm 51.3% 40.0%  8T%
rauHa/clay ™ mpax/silt ™ necax/sand 40-45% 510 %
15-20 %
10-15%
I'padmkon 4.23. 3actymibeHoct cradana ca oapehenum
npoueHToM aedonujanuje Ha BUT 12
Graph 4.23. Distribution of trees with a certain

percentage of defoliation on SP 12

I'padmkon 4.22. TpoueHTyanHa 3aCTYI/bEHOCT hpakiuja
3eMJBHIIITA Ca pa3nuuuTuX AyouHa Ha BUT 12

Graph 4.22. Percentage distribution of soil fractions at
different depths on SP 12
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Bbuounaukanmjcka tauka 13 — [loBaen
Sample plot 13 — Povlen

1. razguactBo/Forest Estate Bopama /Boranja
s Ton. mocrasspama/lInstallation year 2003
i Ksanparua mpexal/Grid 16 x 16 km
Crapocrt cacrojune/Stand age 81-100 roxunalyears
R Tun 3emspumra/Soil type Eutric Cambisols
Hammopcka sucunal/Altitude 1035 m
Beirade il Excrniozunuja/Exposition E
A e SRR : Baacuumreo/Ownership Concrsenuka/Private

@HT 13 &
Canka 4.36. [Tozummja BUT 13 Ha xaptu P. Cpouje Canka 4.37. Usrneq BUT 13
Figure 4.36. Position of SP 13 on the map of the Republic of Figure 4.37. General view of SP 13
Serbia

5-10 %
0-10cm 189%  37.9% L 432% |

10-20cm  20.1% 42.1% _

rmuHa/clay  © mpax/silt @ necak/sand
0%
I'paduxon 4.24. IIpoueHTyaiiHa 3aCTyIJbEHOCT I'paduxon 4.25. 3acTymsbeHOCT cTabana ca oapeheHumM
(bpakipja 3eMIbUIITA ca pa3nuIuTUX nyonHa Ha BUT 13 npoueHToM aedonujanuje Ha BUT 13

Graph 4.24. Percentage distribution of soil fractions at Graph 4.25. Distribution of trees with a certain

different depths on SP 13 percentage of defoliation on SP 13
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Bopama /Boranja

Buounaukanmjcka tauka 14 — Llep — ceBep
Sample plot 14 — Cer — North
1. razguactBo/Forest Estate
e Tox. mocraibama/Installation year 2003
i Ksanparua mpexal/Grid 16 x 16 km
Crapocrt cacrojune/Stand age 41-60 romunalyears
Tum 3emipninTal/Soil type Mull
Hammopcka sucunal/Altitude 70 m
Pasno/Flat
Concrenuka/Private

Excrniozunuja/Exposition
Baacautmteo/Ownership

Backa
Palanka

Belgrade

Smedereva
Pozarevar
DpTtap

| @BHT14_

1

4 skrg,

Mitrovice

4

Cauka 4.39. Usrnen BUT 1
Figure 4.39. General view of SP 14

Canka 4.38. [Tozummja BUT 14 na xaptu P. Cpouje
Figure 4.38. Position of SP 14 on the map of the Republic of

Serbia
85-90 % 0%
45-50 %
0-5%
25-30 %
0-10cm  28.1% 61.7% 10.2%
15-20 %
10-20cm  36.5% 58.3% 5206 :
5-10 %
rauHa/clay © npax/silt ™ mecax/sand
10-15%
I'paduxon 4.27. 3acTymbeHocT cTadana ca oapeheHum
npoueHToM aedonujaruje Ha BUT 14
Graph 4.27. Distribution of trees with a certain

percentage of defoliation on SP 14

I'padukon 4.26. [IpouenTtyaina 3aCTyJbEHOCT
(dpaknyja 3eMIbHIITA ca pa3nunuuTux Ayonna Ha BUT 14

Graph 4.26. Percentage distribution of soil fractions at
different depths on SP 14
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Bnonnaukanujcka tauka 15 — Crpyranux
Sample plot 15 — Struganik

72

1. razguactBo/Forest Estate Bopama /Boranja
" Ton. mocrasspama/lInstallation year 2003
L Kganpatna mpexa/Grid 16 x 16 km
Crapocrt cacrojune/Stand age 41-60 romunalyears

S Tun semspuira/Soil type Eutric Cambisols

Hammopcka sucunal/Altitude 406 m

Beirade il Excrniozunuja/Exposition S

=, S ‘ Bunacaunrrso/Ownership Concreenuka/Private

&~>f

s
@FBUT 15

Camnka 4.40. ITozummja BUT 15 na xaptu P. Cpouje Canka 4.41. Usrneq BUT 15
Figure 4.40. Position of SP 15 on the map of the Republic of Figure 4.41. General view of SP 15
Serbia

30-35 % 35-40 % 0%

10-15%

0-10em  27.7% 52.2% 201%

10-20 ¢m 43.8% 455%  107% 0-5 %
5-10 %

riuHa/clay @ mpax/silt ™ necak/sand

I'padmkon 4.28. [IporenTtyanHa 3aCTyIJbEHOCT I'padmkon 4.29. 3actymbeHoct crabana ca oapehenum
¢dpaknyja 3eMIpHIITA ca pa3mnunTux Ayomna Ha BUT 15 nporieaToM Aedonujaruje Ha BUT 15
Graph 4.28. Percentage distribution of soil fractions at Graph 4.29. Distribution of trees with a certain
different depths on SP 15 percentage of defoliation on SP 15

33



Bbuounnukanmjcka tauka 16 — [lam0ykoBuna
Sample plot 16 — Pampukovica

AN\ I1I. ra3murcTBO/FOrest Estate Bopama /Boranja
:‘(‘ \«m\ Tox. mocraBsbamalInstallation year 2003
5 e o :
p ot J Ksanparna mpexa/Grid 16 x 16 km
4'v L
(\5 3,\ Crapocrt cacrojune/Stand age 41-60 roxunalyears
SR e G A Tun 3embuurta/Soil type Dystric Planosols
& ; (\’/ Hammopcka sucunal/Altitude 233 m
T L T e i Excriosuumja/EXposition N
/ o, S s . N ) .
/ oz W BuacuumtBo/Ownership Concraenuka/Private
{ @BUT 16 ohde
“’\7 Valjevo, :1)
\°7 ol 3]
(\‘k.‘/ Kragujevac g P
i Y Kol ‘k‘
‘\» : % % Nis ‘\
™ "%2 Now Razir X 7
-~A\( s . 4 N ¥
‘,Q : Wiioice e

Canka 4.42. ITozummja BUT 16 na xaptu P. Cpouje Canka 4.43. Usrneq BUT 16

Figure 4.42. Position of SP 16 on the map of the Republic of Figure 4.43. General view of SP 16
Serbia

10-15%

0-10cm  19.0% 69.0% 12.0%

10-20cm  25.8% 65.8% 8.4%

rmuHa/clay  © mpax/silt @ necak/sand
5-10 %

I'paduxon 4.30. [IporeHTyanHa 3aCTyIIJBEHOCT I'paduxon 4.31. 3acTymbeHocT cTabaina ca oapeheHum
(pakimja 3eMIpHINTA ca pa3uuuTux nyonna Ha BUT 16 nporenrom aedonujanuje Ha BUT 16
Graph 4.30. Percentage distribution of soil fractions at Graph 4.31. Distribution of trees with a certain
different depths on SP 16 percentage of defoliation on SP 16
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Buonngukanujcka tauka 17 — Cpe3ojeBuu
Sample plot 17 — Srezojevci

Belgrade

{
SERg,
>R,

Canka 4.44. ITozummja BUT 17 na xaptu P. Cpouje
Figure 4.44. Position of SP 17 on the map of the Republic of

Serbia
0-10cm  18.1% 67.6% 14.3%
10-20cm  22.9% 66.4% 10.7%
riauHa/clay  © mpax/silt ™ mecax/sand

I'padmkon 4.32. [IponeHTtyanHa 3aCTyNIbEHOCT
(hpakimja 3eMIBHINTA ca pa3uuuTux nyouna Ha BUT 17
Graph 4.32. Percentage distribution of soil fractions at
different depths on SP 17

I11. rasguacTBO/FOrest Estate Kparyjesan/Kragujevac
Ton. mocrasspama/lInstallation year 2003
Ksanparua mpexal/Grid 16 x 16 km

Crapocrt cacrojune/Stand age 61-80 roguualyears

Tum 3emipninTal/Soil type Dystric Cambisols

Hammopcka sucunal/Altitude 554 m
Excrniozunuja/Exposition N

Baacautmteo/Ownership

x >

HpsxaBHo/State

\ w .
T

Cauka 4.45. Usrnen BUT 17
Figure 4.45. General view of SP 17

55-609 | |60-65%

5-10 %

0%

I'padukon 4.33. 3acTymsbeHocT crabana ca oapeheHum
npoueHtoM aedonujanuje va BUT 17
Graph 4.33. Distribution of trees with a certain
percentage of defoliation on SP 17
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Buonngukanujcka tauka 18 — Cnomen napk Kparyjesan

Sample plot 18 — Memorial Park Kragujevac

Belgrade

4 s Rez,

Mitrovice

Cauxa 4.46. [losunmja BUT 18 wa xaptu P. Cpouje
Figure 4.46. Position of SP 18 on the map of the Republic of

Serbia
0-10 ¢m 42.9% 42.8% 14.3%
10-20 cm 51.1% 37.9%  11.0%
rmuHa/clay  © mpax/silt  ® necak/sand

I'padmkon 4.34. [IporenTtyanHa 3aCTyIJbEHOCT
(bpakipja 3eMIbUIITA ca pa3TuIuTUX 1yonHa Ha BUT 18
Graph 4.33. Percentage distribution of soil fractions at
different depths on SP 18
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I11. rasguacTBO/FOrest Estate Kparyjesan/Kragujevac
Ton. mocrasspama/lInstallation year 2003
Ksanparua mpesxa/Grid 16 x 16 km

101-120 romunalyears
Eutric Vertisols

Crapocrt cacrojune/Stand age

Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude 256 m
Excrniozunuja/Exposition Pasro/Flat

Baacautmteo/Ownership

HpsxaBHo/State

e

Ciuka 4.47. Usrnen BUT 18
Figure 4.47. General view of SP 18

5-10 %

0%

I'padmkon 4.34. 3actymibenoct crabana ca oapehenum
npoueHToM aedonujarmje na BUT 18
Graph 4.34. Distribution of trees with a certain
percentage of defoliation on SP 18



Buonnaukanujcka tauka 19 — Crparapu
1. razguactBo/Forest Estate

Sample plot 19 — Stragari

Smedereva
Pozarevar
DpTtap

Kparyjesan/Kragujevac

Ton. mocrasspama/lInstallation year 2003
16 x 16 km
81-100 roxunalyears

Vertic Luvisols
251 m

NE
Concrsenuka/Private

Kganpatna mpexa/Grid
Crapocrt cacrojune/Stand age

Tum 3emipninTal/Soil type
Hammopcka sucunal/Altitude

Excrniozunuja/Exposition
Baacautmteo/Ownership

§

Belgrade

!
SERg,
ez |

9

Cauka 4.49. Usrnen BUT 1
Figure 4.49. General view of SP 19

Canka 4.48. ITozummja BUT 19 na xaptu P. Cpouje
Figure 4.48. Position of SP 19 on the map of the Republic of
Serbia

25-30 %

20-25 %

15-20 %
0%

45.7%
10-15

0-10cm  32.7% 2L6%

31.4%
-10

%

10-20 cm
npax/silt ™ necak/sand

riuna/clay
I'paduxon 4.35. [IpoueHTyanHa 3aCTyIIJBEHOCT I'paduxon 4.36. 3acTymsbeHoCT cTabana ca onpeheHum
(hpakiumja 3eMIBHINTA ca pa3uuuTux nyouna Ha BUT 19 nporenrom aedonujanuje Ha BUT 19
Graph 4.35. Percentage distribution of soil fractions at Graph 4.36. Distribution of trees with a certain
different depths on SP 19 percentage of defoliation on SP 19
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Buounnukanujcka tauka 20 — Tomernno Ilosbe

Sample plot 20 —Tometino Polje

4 f Belgrade
Smederavs
Pozareva
onvede

Mitrovice

‘4\1,",/’(

1. razguactBo/Forest Estate
Ton. mocrasspamal/lnstallation year

Kganpatna mpexa/Grid
Crapocrt cacrojune/Stand age

Tum 3emipninTal/Soil type
Hammopcka sucunal/Altitude

Excmozurmja/Exposition
rship
' P LI

Kparyjesan/Kragujevac

2003
16 x 16 km
81-100 roxunalyears

Dystric Cambisols

632 m

E
Concrsenuka/Private

TBO/OWNE

Bmacuumr

Cauka 4.51. Usrnen BUT 20
Figure 4.51. General view of SP 20

Camnka 4.50. [Tozummja BUT 20 na xaptu P. Cpouje

Serbia

Figure 4.50. Position of SP 20 on the map of the Republic of

0-10cm 29.8%
10-20 cm 35.9%
riiHa/clay

I'padmkon 4.37. [Ipouenryanna 3acTyNIbEHOCT
(hpakimja 3eMIpbHINTA ca pa3uuuTux nyouna Ha BUT 20

48.9%

npax/silt ™ mecax/sand

30-35 %

5-10 %

171%
152%
0%

53.1%

I'paduxon 4.38. 3acTymbeHoct cradana ca oapeheHum
npoueHtoM aedonujanuje Ha BUT 20
Graph 4.38. Distribution of trees with a certain
percentage of defoliation on SP 20

Graph 4.37. Percentage distribution of soil fractions at

38

different depths on SP 20



Buonngukanujcka tauka 21 — Kparyjesan (I'pomnnna)
Sample plot 21 —Kragujevac (Grosnica)

I11. razquracTBo/Forest Estate Kparyjesan/Kragujevac
" Ton. mocrasspama/lInstallation year 2003
Keanparua mpexal/Grid 16 x 16 km
Crapocr cacrojune/Stand age Pazrozo6Ho/Uneven age
g Tun 3emsbumTa/Soil type Dystric Cambisols
¢ Hammopcka sucunal/Altitude 591 m
Beirade - Excrniozunuja/Exposition N

Baacautmteo/Ownership ConcreenukalPrivate

F a»‘ e‘é

Sk,

Cauxa 4.52. Tlozunmja BUT 21 wa xaptu P. Cpouje Cauxka 4.53. Usrneq BUT 21
Figure 4.52. Position of SP 21 on the map of the Republic of Figure 4.53. General view of SP 21
Serbia

20-25 900785 %
- 0

15-20 %
10-15%
5-10 %
0-10cm  244% 51.5% 281%

1020cm  26.6% 54.3% 19.1%

rmuHa/clay  © npax/silt  ® necak/sand 0%

I'padmkon 4.39. [IpoueHTtyanHa 3aCTyI/bEHOCT I'padukon 4.40. 3actymibenoct cradbana ca oapehenum
(pakipja 3eMbHINTA Ca pa3nuuuTuX nyouna na BUT 21 npoueHTtoM aedonujanuje Ha BUT 21

Graph 4.39. Percentage distribution of soil fractions at Graph 4.40. Distribution of trees with a certain

different depths on SP 21 percentage of defoliation on SP 21
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C. Kyuaj/N. Kuéaj

Buonnaukanujcka tauka 23 — Typuja
1. razguactBo/Forest Estate
2003
16 x 16 km

Ton. mocrasspamal/lnstallation year

Kganpatna mpexa/Grid

Crapocrt cacrojune/Stand age 61-80 roguualyears
Chromic Cambisols

339 m

Tum 3emipninTal/Soil type
Hammopcka sucunal/Altitude
W

Comncraenuka/Private

Sample plot 23 -Turija

Excrniozunuja/Exposition
Baacautmteo/Ownership

N, CWBEE
¢

%

Belgrade {
@bir23 /

Smedereva
Pozarevar
DpTtap

!
SERg,
ez |

Mitrovice

Cauka 4.55. Usrnen BUT 23
Figure 4.55. General view of SP 23

Canka 4.54. ITozummja BUT 23 na xaptu P. Cpouje
Figure 4.54. Position of SP 23 on the map of the Republic of
Serbia
0%

85-90 %

75-80 %
0-5%

35-40 %
0-10 cm 36.3% 55.1% 8.6%
10-20cm  35.2% 53.7% 11.1%
. 25-30 % 5-10 %
rinuHa/clay  © mpax/silt ® mecax/sand
15-20 %
I'padmkon 4.42. 3actymibeHoct crabana ca oapehenum
npoueHToM aedonujanuje Ha BUT 23
Graph 4.42. Distribution of trees with a certain

percentage of defoliation on SP 23

I'paduxon 4.41. IIpoueHTyanHa 3aCTyIIJBEHOCT
(hpakimja 3eMIBbHINTA ca pa3uuuTux nyonna Ha BUT 23

Graph 4.41. Percentage distribution of soil fractions at
different depths on SP 23
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Buounnukanmjcka Tauka 24 — OpemikoBuia
Sample plot 24 — Oreskovica

Belarade

StRg,

Mirovice

Cauka 4.56. INosunumja BUT 24 ua kaptu P. Cpouje
Figure 4.56. Position of SP 24 on the map of the Republic of
Serbia

0-10cm 46.6%
10-20 cm 36.9%
riuuHa/clay

I'paduxon 4.43. TIpoueHTyasiHa 3aCTyIJbEHOCT

(dpaknyja 3eMIBHIITA Ca pa3InIuTuX Ayouna Ha BUT 24

buonnaukanmjcka Tauka (BUT) 24 -
OpemkoBuiia mocraBjbeHa je 2003. romuue y
KBagpaTHOj MpexH 16 x 16 km y mpuBaTHOj mymu.
Osa BUT je moceuena 2020. roguHe Kaja je Ha O]
rmaBHa BpcTa apBeha Owima Robinia pseudoacacia.
Ilpema wmerononormju (Manual 2017) BUT ce
3agpkaBa Ha moctojehoj JOKamuju CBE  JIOK
HOBOM3HHUKJIA TIOje[rHaYHa cTabja He Oyay umaia
MUHUMYM 60 CM BUCHHE, HAKOH Yera ce HacTaBJba
npaheme 1Mo yCTa/beHO] METOI0JIOT Hj .

I1I. razguacTBo/Forest Estate  C. Kyuaj/N. Kucaj

Tox. nocrasibama/Installation 2003
year
Ksanparua mpesxal/Grid 16 x 16 km

<20 roguHalyears
Eutric Cambisols
189 m

SE
Corncreenuka/Private

Crapocrt cacrojune/Stand age
Tumn 3emsbuinTa/Soil type
Hanmopcka sucunalAltitude
Excrozunmja/Exposition
Biracuumreo/Ownership

Cauka 4.57. Usrnexn BUT 24
Figure 4.57. General view of SP 24

38.2% - 152%
45.6% S 175%

npax/silt H necax/sand

Graph 4.43. Percentage distribution of soil fractions at
different depths on SP 24

Sample plot (SP) 24 — Oreskovica was
installed in 2003 in a 16 x 16 km square grid in a
private forest. This SP was felled in 2020 when the
main tree species was Robinia pseudoacacia.
According to the prescribed methodology (Manual
2017), a SP is retained on its existing location until
the newly-emerged individual trees are at least 60
c¢cm in height when the monitoring is continued
according to the established methodology.
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Buonnaukanujcka tauka 26 — Panosan (IlerpoBan Ha MJiiaBu)

Sample plot 26 — Ranovac (Petrovac na Mlavi)

Belgrade

1. razguactBo/Forest Estate
Ton. mocrasspamal/lnstallation year
Keanparua mpexal/Grid
Crapocrt cacrojune/Stand age

Tum 3emipninTal/Soil type

Hammopcka sucuna/Altitude
Excrniozunuja/Exposition
Baacautmteo/Ownership

C. Kyuaj/N. Kucaj
2003

16 x 16 km

81-100 roxunalyears
Dystric Cambisols
216 m

S
Comncraenuka/Private

@BUT 26 v

Mitrovice

Ciuka 4.59. Usrnen BUT 26

Cauxa 4.58. [losurnmja BUT 26 Ha xaptu P. Cpouje
Figure 4.59. General view of SP 26

Figure 4.58. Position of SP 26 on the map of the Republic of
Serbia

10-15 %

0%

0-10cm 27.6% 49.6%

10-20 cm 28.4% 48.3%

rmuna/clay  © mpax/silt ™ mecax/sand
0-5%

I'paduxon 4.45. 3actynspeHOCT cTabana ca onpeheHnm
npoueHToM aedonujarmje Ha BUT 26
Graph 4.45. Distribution of trees with a certain
percentage of defoliation on SP 26

I'paduxon 4.44. IIpouentyaiiHa 3aCTyIUbEHOCT
(bpakipja 3eMIbUIITA ca pa3TuIuTUX 1yorHa Ha BUT 26
Graph 4.44. Percentage distribution of soil fractions at
different depths on SP 26
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Buounnukanujcka Tauka 27 — Ocanuna
Sample plot 27 — Osanica

Belgrade

Sk,

Mitrovice

Cauxa 4.60. [Tozunmja BUT 27 wa xaptu P. Cpouje
Figure 4.60. Position of SP 27 on the map of the Republic of

Serbia

0-10cm  18.0% 34.4%

10-20cm  17.8% 35.0%
rnuHa/clay  © mpax/silt  ® necak/sand

I'padmkon 4.46. [IpouenryanHa 3acTyIIbeHOCT (hpakLyja
3eMJBHILITA ca pa3InuuTHX ayouHa Ha BUT 27
Graph 4.46. Percentage distribution of soil fractions at
different depths on SP 27

C. Kyuaj/N. Kucaj
2003

16 x 16 km

81-100 roxunalyears
Dystric Cambisols
652 m

S
Comncraenuka/Private

1. razguactBo/Forest Estate
Ton. mocrasspamal/lnstallation year
Keanparua mpexal/Grid
Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude
Excrniozunuja/Exposition
Baacautmteo/Ownership

Ciuka 4.61. Usrnen BUT 27
Figure 4.61. General view of SP 27

15-20 %

10-15 %

0%

5-10 %

0-5%

I'padukon 4.47. 3actymsbeHoct crabana ca oapehenum
npoueHToM aedonujanuje Ha BUT 27
Graph 4.47. Distribution of trees with a certain
percentage of defoliation on SP 27
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Buonnaukanujcka tauka 28 — Iloraj uyka
Sample plot 28 — Potaj ¢uka

Backa
Palanka

Belgrade

Mitrovice

Canka 4.62. [Tozummja BUT 28 na xaptu P. Cpouje
Figure 4.62. Position of SP 28 on the map of the Republic of
Serbia

0-10cm 16.8% 49.3%

npax/silt ™ necax/sand

10-20cm 13.4% 26.5%

riuHa/clay
I'padmkon 4.48. [IpouenryanHa 3aCTyNIbEHOCT
(hpakiumja 3eMIBHINTA ca pa3uuuTux nyonna Ha BUT 28

Graph 4.248. Percentage distribution of soil fractions at
different depths on SP 28
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C. Kyuaj/N. Kucaj
2003

16 x 16 km

81-100 roxunalyears
Rendzic Leptosols

1. razguactBo/Forest Estate
Ton. mocrasspamal/lnstallation year
Keanparua mpexal/Grid
Crapocrt cacrojune/Stand age

Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude 619 m
Excrniozunuja/Exposition S

Baacautmteo/Ownership HpsxaBHo/State

Cauka 4.63. Usrnen BUT 28
Figure 4.63. General view of SP 28

85-90 %
15-20 %

5-10 %

0-5 % 0%

I'padmkon 4.49. 3actymsbeHoct crabana ca ogpehenum
npoueHToM aedonujanuje Ha BUT 28
Graph 4.49. Distribution of trees with a certain
percentage of defoliation on SP 28



Buounnukanmjcka tauka 29 — Pyana I'maBa
Sample plot 29 — Rudna Glava

1. razgurcTBO/FOrest Estate C. Kyuaj/N. Kucaj

:’r‘ \“m\ Tox. mocraBsbamalInstallation year 2003
5 b :
p i / Ksanparna mpexa/Grid 16 x 16 km
4'- L
(C\ '3\ Crapocr cactojune/Stand age 41-60 romunalyears
b TR W Tun 3embuurta/Soil type Eutric Cambisols
& N (\’/ Hammopcka sucunal/Altitude 346 m
T UL T e il Excriosumuja/Exposition SE
/ D smediiova N . )
f oz LM*‘\ i BuacuumtBo/Ownership Concraenuka/Private
{/ opren \fl - - S .
@BHT 29 : 7 N ﬁ
"\7 Valievo ;?Y\:) \
m__\/ fudgias, ey -
i Y Kol ‘\‘
N % ‘%{ ' i £ \ S
: \\\,\ 7 ". T S 4
B -

Canka 4.64. ITozummja BUT 29 na xaptu P. Cpouje Canka 4.65. Usrneq BUT 29

Figure 4.64. Position of SP 29 on the map of the Republic of Figure 4.65. General view of SP 29
Serbia
45-50 % 5-10 %

35-40 %

0-10cm  16.8% 493% | 389%

15-20 %

25-30 %

rmuHa/clay  © npax/silt  ® necak/sand

I'paduxon 4.50. [IpoueHTyaiiHa 3acTyIIbEHOCT I'paduxon 4.51. 3actynsbeHocT cTabana ca onpeheHum
(dpaknyja 3eMIbHINTA ca pa3nununTux Ayouna va BUT 29 nporeaToM aedonujanuje Ha BUT 29
Graph 4.50. Percentage distribution of soil fractions at Graph 4.51. Distribution of trees with a certain
different depths on SP 29 percentage of defoliation on SP 29
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Bnonngukanujcka tauka 30 — Kydeso
Sample plot 30 — Ku¢evo
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Canka 4.66. [Tozummja BUT 30 na xaptu P. CpOuje
Figure 4.66. Position of SP 30 on the map of the Republic of
Serbia

1020em  301%  211% PNEEERN
rnuHa/clay  © mpax/silt M mecax/sand

I'padukon 4.52. [IpouenTtyaina 3aCTyJbEHOCT
¢dpaknyja 3emipHIITA ca paznuuntux Ayonna Ha BUT 30
Graph 4.52. Percentage distribution of soil fractions at
different depths on SP 30
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1. razguactBo/Forest Estate
Ton. mocrasspamal/lnstallation year
Kganpatna mpexa/Grid
Crapocrt cacrojune/Stand age
Tun 3emspnmTa/Soil type
Hammopcka sucunal/Altitude
Excmozurmja/Exposition
Buacuumrso/Ownership

# s

Cauka 4.67. Usrnen BUT 30

C. Kyuaj/N. Kucaj
2003

16 x 16 km

81-100 roxunalyears
Dystric Cambisols
217 m

E
Concrenuka/Private

Figure 4.67. General view of SP 30

85-90 %
75-80 %

0-5%

5-10 %

25-30 %
15-20 %

I'paduxon 4.53. 3acTynsbeHoCT cTabana ca onpeheHum
npoueHtoM aedonujanuje Ha BUT 30
Graph 4.53. Distribution of trees with a certain
percentage of defoliation on SP 30



buounaukanujcka tauka 31 — Yjean (Majaanmnek)
Sample plot 31 — Ujevac (Majdanpek)

ST\ I11. razquracTBo/Forest Estate C. Kyuaj/N. Kucaj
;'(\r‘ . m:‘”\ Ton. mocrasspama/lInstallation year 2003
iS“l 9 it J Kganpatna mpexa/Grid 16 x 16 km
(3’ 2 \ Crapocrt cacrojune/Stand age 81-100 roxunalyears
s .- Tun 3emsbrira/Soil type Eutric Cambisols
:‘ - S - ’(\f Hammopcka sucuna/Altitude 495 m
fﬁ L L e \i Excriosurmja/Exposition E
/ %y, S Nl L"‘:B;m (\t = naCHHmTBOIOWnerShip ILp)KaBHOISta

s )

W » e Cupria zapeca | :
\_\; & i\‘
ke it gy Leskorac /,/
r’\x”
Canka 4.68. [Tozummja BUT 31 na xaptu P. CpOuje Canka 4.69. Usrneq BUT 31
Figure 4.68. Position of SP 31 on the map of the Republic of Figure 4.69. General view of SP 31

Serbia

55-60 96 2> 0 % 0%

45-50 %

0-5%

25-30 %

0-10cm 11.3%  35.4% _

10-20cm  12.2% 35.9%

15-20 %
5-10 %
rnuHa/clay  © mpax/silt  ®mecax/sand

I'paduxon 4.54. IIpoueHTyanHa 3aCTyIIJEHOCT I'paduxon 4.55. 3actymsseHoCT cTabana ca onpeheHnm
(pakipja 3embHINTA ca pa3nuuuTuX nyouna na BUT 31 npoueHTtoM aedonujanuje Ha BUT 31
Graph 4.54. Percentage distribution of soil fractions at Graph 4.55. Distribution of trees with a certain
different depths on SP 31 percentage of defoliation on SP 31
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Bbuounaukanujcka tauka 32 — Cesepun Kyuaj (JactpedoBo)

Sample plot 32 — Severni Ku¢aj (Jastrebovo)
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Camnka 4.70. ITozummja BUT 32 na xaptu P. CpOuje
Figure 4.70. Position of SP 32 on the map of the Republic of

Serbia
0-10cm  19.2% 62.9% 17.9%
10-20cm  17.6% 63.0% 194%
rmaa/clay  © mpax/silt ™ necax/sand

I'padmkon 4.56. [IpouenTtyanHa 3aCTyIIbEHOCT
(bpakipja 3eMIbHINTA ca pa3THuuThX ayouna na BUT 32
Graph 4.56. Percentage distribution of soil fractions at
different depths on SP 32
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1. razgurcTBO/FOrest Estate C. Kyuaj/N. Kucaj
2003

16 x 16 km

101-120 romunalyears

Eutric Cambisols

Ton. mocrasspamal/lnstallation year
Kganpatna mpexa/Grid
Crapocrt cacrojune/Stand age
Tun 3emspnmTa/Soil type

Hammopcka sucunal/Altitude 529 m
Excmozurmja/Exposition E
Buacuumrso/Ownership Np:xasHo/State

Cauka 4.71. Usrnen BUT 32
Figure 4.71. General view of SP 32

90-95 % 5-10 %

75-80 %

15-20 %
65-70 D
55-60 % /
45-50 %

35-40 %

25-30 %

I'paduxon 4.57. 3actynsseHOCT cTabana ca onpehennm
npoueHToM aedonujanuje Ha BUT 32
Graph 4.57. Distribution of trees with a certain
percentage of defoliation on SP 32



Bbuounaukanmjcka tauka 33 — BykoBa I'itaBa
Sample plot 33 — Bukova Glava
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Canka 4.72. ITozummja BUT 33 na xaptu P. CpOuje
Figure 4.72. Position of SP 33 on the map of the Republic of
Serbia

0-10cm 11.8%  39.5%  |4gse
0200m 109% ISR
rnuHa/clay @ mpax/silt ™ mecax/sand

I'padmkon 4.58. [IpouenTtyanHa 3acTyIJbEHOCT (paKiiuja

3eMJBHIITA ca pa3nnunTux AyouHa Ha BUT 33
Graph 4.58. Percentage distribution of soil fractions at
different depths on SP 33

1. razguactBo/Forest Estate
Ton. mocrasspamal/lnstallation year
Kganpatna mpexa/Grid
Crapocrt cacrojune/Stand age
Tun 3emspnmTa/Soil type

Hammopcka sucunal/Altitude
Excmozurmja/Exposition
Buacuumrso/Ownership

C. Kyuaj/N. Kucaj
2003

16 x 16 km

>120 roxunalyears
Eutric Leptosols
432 m

W

Np:xasHo/State

Cauka 4.73. Usrnen BUT 33

Figure 4.73. General view of SP 33

55-60 %

45-50 %

35-40 %

25-30 %

5-10 %

15-20 %

I'padukon 4.59. 3actymibenoct cradbana ca oapehenum
npoueHTroM aedonujarmje va BUT 33
Graph 4.59. Distribution of trees with a certain
percentage of defoliation on SP 33
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Bnonngukannjcka tauka 34 — bosseBan
Sample plot 34 — Boljevac
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Canka 4.74. ITozummja BUT 34 na xaptu P. CpOuje
Figure 4.74. Position of SP 34 on the map of the Republic of

Serbia
0-10cm  33.7% 56.1% 10.2%
10-20 cm 38.9% 49.29% 11.9%
rnuHa/clay  © mpax/silt  ®mecak/sand

I'paduxon 4.60. [IpoueHTyasiHa 3aCTyIUBEHOCT (paKiyja
3eMJBHILITA ca pa3nuunuTHX nyonHa Ha BUT 34
Graph 4.60. Percentage distribution of soil fractions at
different depths on SP 34
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III. ra3nuacTBO/FOrest Estate Tumouke m./Timocke F.
2003

16 x 16 km

61-80 roguualyears

Mollic Leptosols

Ton. mocrasspamal/lnstallation year
Kganpatna mpexa/Grid
Crapocrt cacrojune/Stand age
Tun 3emspnmTa/Soil type

Hammopcka sucunal/Altitude 441 m
Excmozurmja/Exposition SE
Buacuumrso/Ownership

Corncrsenuka/Private

TR * ¥ o

Figure 4.75. General view of SP 34

15-20 %
10-15%

0-5%

5-10 %

I'padmkon 4.61. 3acTymibeHoct crabana ca
onpehenum npoueHToM nedonujanuje Ha BUT 34
Graph 4.61. Distribution of trees with a certain
percentage of defoliation on SP 34



Bnonngukanujcka tauka 35 — JabykoBan
Sample plot 35 — Jabukovac

Belgrade

Mitrovice

Cauxa 4.76. [lozummja BUT 35 wa kaptu P. Cpbuje
Figure 4.76. Position of SP 35 on the map of the Republic of

Tumouke m./Timocke f.
2003

16 x 16 km

61-80 roguualyears
Eutric Cambisols
136 m

1. razguactBo/Forest Estate
Ton. mocrasspamal/lnstallation year
Keanparua mpexal/Grid
Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type
Hammopcka sucunal/Altitude

Excrniozunuja/Exposition N
Baacautmteo/Ownership

HpsxaBHo/State

Ciuka 4.77. Usrnen BUT 35
Figure 4.77. General view of SP 35

Serbia
0-10cm 22.3% 19.3% - B8a%
10-20 cm 28.3% 30.5% 2%
rauHa/clay npax/silt ® necax/sand
I'paduxon 4.62. Ilpouenryanna 3acrymbeHoct ¢pakuuja Graph 4.62. Percentage distribution of soil
3EMJBHIITA ca pasananTux ayouna Ha BUT 35 fractions at different depths on SP 35

buonngukanmjcka Tauka (BUT) 35 - Sample plot (SP) 35 — Jabukovac was installed
JabykoBary mocraBibena je 2003. rommne y in 2003 ina 16 x 16 km square grid in a state forest.

KBaJ[paTHOj Mpexu 16 X 16 km y npkaBHOj ITyMHU.
OBa BUT je moceuena 2015. ronuHe Kaia Cy Ha B0j
rmaBHe Bpcre apBeha Owie Quercus cerris wu
Quercus frainetto. Ilpema meromonoruju (Manual
2017) BUT ce 3ampixaBa Ha mocTojehioj JIOKAIUju
CBE JIOK HOBOM3HUKJIA IT0jeIMHAaYHA cTabna He Oyay
uMania MUHEMYM 60 CM BHCHHE, HaKOH Yera ce
HacTaBJba npaheme Mo ycTabeHO] METOI0TOTHjH.

This SP was felled in 2015 when the main tree species
were Quercus cerris and Quercus frainetto.
According to the prescribed methodology (Manual
2017), a SP is retained on its existing location until
the newly-emerged individual trees are at least 60 cm
in height and the monitoring is continued according
to the established methodology.
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Bbuounaukanujcka tauka 36 — Knanoso (Besnknu besban)
Sample plot 36 — Kladovo (Veliki Beljan)

1. razguactBo/Forest Estate Tumouke w./Timocke f.
:.'(\ \“u\ Tox. mocraebamallnstallation year 2003
B o .
(i: / Ksanparua mpexal/Grid 16 x 16 km
[ '~>>\ Crapocr cactojune/Stand age 61-80 roguualyears
N gei LT A Tun 3emsumrta/Soil type Calcaric Cambisols
) }j/ Hammopcka sucunal/Altitude 168 m
T L L e i Excriosumuja/Exposition N
Fd ) Smedereva N .
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Camnka 4.78. [Tozummja BUT 36 na xaptu P. CpOuje smka 4.79. Uzrnen BUT 36
Figure 4.78. Position of SP 36 on the map of the Republic of Figure 4.79. General view of SP 36

Serbia

15-20 %

10-15%

10-20cm  21.4% 38.9%

0-10cm  18.7%  19.9% | 40a%

riuHa/clay  © mpax/silt @ necak/sand

5-10 %
I'paduxon 4.63. [IpoueHTyanHa 3aCTyIJBEHOCT I'paduxon 4.64. 3acTymbeHocT cTadana ca oapeheHum
(hpakimja 3eMIpHINTA ca pazuuuTux nyonna Ha BUT 36 nporenrom aedonujanuje Ha BUT 36
Graph 4.63. Percentage distribution of soil fractions at Graph 4.64. Distribution of trees with a certain
different depths on SP 36 percentage of defoliation on SP 36
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Tumouke mr./Timocke f.

2003
16 x 16 km
61-80 roguualyears

Eutric Cambisols
231 m
S

I1I. rasguacTBO/FOrest Estate

buounaukanujcka tauka 37 — Bparapauna
Ton. mocrasspamal/lnstallation year

Sample plot 37 — Vratarnica
Kganpatna mpexa/Grid

Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type
Hammopcka sucunal/Altitude

Excrniozunuja/Exposition
Corncrsenuka/Private

Belgrade

Mitrovice

"

Cauxa 4.81. Usrnen BUT 37
Figure 4.81. General view of SP 37

Camnka 4.80. [Tozummja BUT 37 na xaptu P. CpOuje
Figure 4.80. Position of SP 37 on the map of the Republic of
Serbia

25-30 %

5-10 %

npax/silt ™ necak/sand

0-10cm 28.3%
10-20 cm 32.5%
rimuHa/clay
0-5%
I'paduxon 4.66. 3acTynsbeHoCT cTabana ca onpeheHum
nporeatom aedonujanuje vHa BUT 37
Graph 4.66. Distribution of trees with a certain
percentage of defoliation on SP 37

I'paduxon 4.65. [IpoueHTyaiiHa 3aCTyIBEHOCT
(dpaknyja 3eMIbHIITA ca pa3nuuuTux Ayouna va BUT 37

Graph 4.65. Percentage distribution of soil fractions at
different depths on SP 37
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Bnonnaukanmnjcka tauka 38 — bahesnna
Sample plot 38 — Bacevica

SN I1I. rasguacTBO/FOrest Estate Tumouxke m1./Timocke f.

£ M: Ton. mocrasspama/lInstallation year 2003
f A X Ksanparna mpesxkal/Grid 16 x 16 km
\\ 5)\ Crapocr cactojune/Stand age 61-80 roaunalyears

s e N Tun 3emsbuira/Soil type Eutric Vertisols

o 1e Hanmopcka Bucuna/Altitude 327 m

“ A \; Excriosurmja/Exposition N

< s ‘ o~

7 iy i), B A BraacHumreo/!

-
e p.

Ownership ConcreenukalPrivate

A\ X *

: L @538
X/O;,Z L) e Pirol h ,\
Canka 4.82. [Tozummja BUT 38 na xaptu P. CpOuje Canka 4.83. Uzrnen BUT 38
Figure 4.82. Position of SP 38 on the map of the Republic of Figure 4.83. General view of SP 38

Serbia

25-30 %

5-10 %

0-10cm  234%  30.5% |0 46.1%

10-20 cm 46.6% 43.5% 9.9%

rauHa/clay  © mpax/silt ™ necak/sand
0-5%

I'paduxon 4.67. [IpouenTyanHa 3actymbeHocT ¢ppakuuja ['papuxon 4.68. 3actymsbeHocT cTabana ca onpeheHum

3eMJBHINTA ca pa3nuuuTux nyouna na BUT 38 nporenrom aedonujanuje Ha BUT 38
Graph 4.67. Percentage distribution of soil fractions at Graph 4.68. Distribution of trees with a certain
different depths on SP 38 percentage of defoliation on SP 38
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Bbrnonngukanunjcka tauka 39 — ltyonk
Sample plot 39 — Stubik

S i I11. rasguacTBO/FOrest Estate Tumouxke m1./Timocke f.
Ton. moctasmamallnstallation year 2003

o Ksanparua mpexal/Grid 16 x 16 km

";;:\ " 2 Crapocrt cacrojune/Stand age 41-60 romunalyears
<% TRV ERS . Tun 3emsumrta/Soil type Calcaric Cambisols
-4 Hammopcka sucunal/Altitude 330 m
AP RVt il Excrosuuuja/Exposition S
£ 2 A e PR /\";:: Bunacaunrrso/Ownership Concreenuka/Private
) AN 3 ) " g : oy
¥ e .Bm;:’}9 =
5/% # Pirot )
Canka 4.84. ITozummja BUT 39 na xaptu P. CpOuje Canka 4.85. Usrneq BUT 39
Figure 4.84. Position of SP 39 on the map of the Republic of Figure 4.85. General view of SP 39

Serbia

0%

0-10cm  325% 51.9% 15.6%
1020cm 131%  427% A%

rnuHa/clay @ mpax/silt ™ necax/sand

I'paduxon 4.69. IIpouenryanHa 3actymbeHocT Qpakuuja ['padmkon 4.70. 3acTymbeHocT cradbana ca oapeheHum

3eMJBHUIITA ca pa3nuuuTiX nyouHa Ha BUT 39 nporeaToM aedonujanuje Ha BUT 39
Graph 4.69. Percentage distribution of soil fractions at Graph 4.70. Distribution of trees with a certain
different depths on SP 39 percentage of defoliation on SP 39
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Bunonngukanujcka tauka 40 — CerozapeBo
Sample plot 40 — Svetozarevo

1. razgurcTBO/FOrest Estate J. Kyuaj/S. Kucaj
Ton. mocrasspama/lInstallation year 2003

2 oLa Ksanparua mpexal/Grid 16 x 16 km
i . Crapocrt cacrojune/Stand age 41-60 romunalyears
. Tun semspmmrra/Soil type Dystric Cambisols
Hammopcka sucunal/Altitude 421 m
Berrade - Excriozummja/EXposition N

e N N, Brnacuumteo/Ownership Hp>xaBHo/State

DMt ~

\SERs,

Cauka 4.87. Usrnen BUT 40

Canka 4.86. [Tozummja BUT 40 na xaptu P. Cpouje
Figure 4.87. General view of SP 40

Figure 4.86. Position of SP 40 on the map of the Republic of
Serbia

85-90 % 20-25% | | 25-30 %

80-85 % 30-35%

75-80 %
0-10cm 35-40 %

10-20cm  23.4% 51.5% 251% 2075 %

riuHa/clay  © mpax/silt ™ mecax/sand 40-45 %

55-60 %

I'padmkon 4.72. 3actymiseHoct crabana ca ogpehenum
nporeatoM nedonujanuje Ha BUT 40
Graph 4.72. Distribution of trees with a certain
percentage of defoliation on SP 40

I'padmkon 4.71. [IpouenryanHa 3acTyIIbeHOCT (hpakLyja
3eMJBHILITA ca pa3nuunuTHX nyonHa Ha BUT 40
Graph 4.71. Percentage distribution of soil fractions at
different depths on SP 40
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buounaukanujcka tauka 41 — PexoBan (PaTkoBan)

Sample plot 41 — Rekovac (Ratkovac)

Beljrade

SERg,
i,
1

- @FBUT 41

Cauxa 4.88. Tlosurmja BUT 41 ua kaptu P. Cpouje
Figure 4.88. Position of SP 41 on the map of the Republic of

Serbia
0-10cm  19.0% 47.3% o3T%
10-20cm  20.4% 49.2% . 304%
rmuHa/clay  © npax/silt ™ mecax/sand

I'padmkon 4.73. [IpoueHTtyanHa 3aCTy/bEHOCT
(pakiuja 3embuINTa ca pa3nuuuTuX nyonna na BUT 41
Graph 4.73. Percentage distribution of soil fractions at
different depths on SP 41

J. Kyuaj/S. Kucaj
2003

16 x 16 km

61-80 roguualyears
Eutric Cambisols

1. razguactBo/Forest Estate
Ton. mocrasspamal/lnstallation year
Keanparua mpexal/Grid
Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude 400 m
Excrniozunuja/Exposition NE

Baacautmteo/Ownership
= % g

Canka 4.89. Usrneg BUT 41
Figure 4.89. General view of SP 41

-850
70-75 % 80-85%

15-20 %

5-10 %

0%

I'paduxon 4.74. 3actymbeHocT crabana ca ogpeheHnM
npoueHToM aedonujanuje Ha BUT 41
Graph 4.74. Distribution of trees with a certain
percentage of defoliation on SP 41
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Brnonngukanmnjcka tauka 42 — JlecnoroBan
Sample plot 42 — Despotovac

1. razgurcTBO/FOrest Estate J. Kyuaj/S. Kucaj
Tox. mocrasbamalInstallation year 2003

oLa Ksanparua mpesxa/Grid 16 x 16 km
Crapocr cactojune/Stand age Pasnono610/Uneven age
g Tun 3emssnmTa/Soil type Chromic Luvisols
o » Hammopcka sucunal/Altitude 386 m
geste Excmo3unuja/EXposition N

gy, Baacautmteo/Ownership ConcreenukalPrivate

SERg,,

- woes: @BHT42 -
Cauxa 4.90. [Tosurnmja BUT 42 wa xaptu P. Cpouje Cauxka 4.91. Usrnen BUT 42
Figure 4.90. Position of SP 42 on the map of the Republic of Figure 4.91. General view of SP 42
Serbia
5.10 % | 95-100 %
0-10cm  33.9% 55.2% 10.9%
10-20 cm 38.9% 55.2% 5.9%

rmmaa/clay  © opax/silt ™ necax/sand

0%

I'padmkon 4.75. [Ipouenryanna 3actymsbeHocT ppakuuja  I'padukon 4.76. 3actynsseHoct crabana ca oxpelheHum
3eMJBHIITA ca pa3inuuTHX nyonHa Ha BUT 42 npoueHToM aedonujanuje Ha BUT 42
Graph 4.75. Percentage distribution of soil fractions at Graph 4.76. Distribution of trees with a certain
different depths on SP 42 percentage of defoliation on SP 42
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buounaunkanujcka tauka 44 — Apusbe

Sample plot 44 — Arilje

1. razguactBo/Forest Estate
Tox. mocraspamallnstallation year
Kganpatna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type
Hammopcka sucunal/Altitude

Vaxune/Uzice

2003
16 x 16 km
81-100 roxunalyears

Eutric Cambisols
471 m

NE
Concrsenuka/Private

Excrniozunuja/Exposition

Belgrade

Cauka 4.93. Usrnen BUT 44
Figure 4.93. General view of SP 44

Canka 4.92. [Tozummja BUT 44 na xaptu P. Cpouje
Figure 4.92. Position of SP 44 on the map of the Republic of
Serbia

0-10cm  31.6% 436% | 248%
10-20cm  33.1% 30.4% | 215%
rmuHa/clay  © mpax/silt ®necak/sand
I'paduxon 4.78. 3acTymbeHocT ctadbana ca oapeheHum

npoueHToM aedonujanuje Ha BUT 44
Graph 4.78. Distribution of trees with a certain
percentage of defoliation on SP 44

I'padukon 4.77. [Ipouenryanna 3acTyIJbeHOCT (pakiyja
3eMJBHIIITA ca pa3inuuTHX nyonHa Ha BUT 44

Graph 4.77. Percentage distribution of soil fractions at
different depths on SP 44



Vaxune/Uzice

2003

16 x 16 km

Bnonngukanujcka tauka 45 — Ilapruzancke Boge
Tox. mocraspamallnstallation year
81-100 roxunalyears

Sample plot 45 — Partizanske Vode
1. razgurcTBO/FOrest Estate

Kganpatna mpexa/Grid

g 5 "’7\ Crapocr cactojune/Stand age
NalgR e G DA Tun 3emsbumTa/Soil type Eutric Leptosols
Hanmopcka Bucuna/Altitude 972 m

& A Beliade g Excriosumja/Exposition N

/ . = L ol .
P4 WD BuacuumtBo/Ownership JprxaBHO/State
‘)\ Op 2 R 1 = 5 £
% : '

@BUT 45 K A
& "4:,, i Fron ;

Mitrovice

Cauka 4.95. Usrnen BUT 45
Figure 4.95. General view of SP 45

Canka 4.94. ITozummja BUT 45 na xaptu P. Cpouje
Figure 4.94. Position of SP 45 on the map of the Republic of
Serbia
20-25 % 0%

10-15 %

0-5%

0-10cm  20.5%

5-10 %

50.8%

10-20cm  20.7%
rauHa/clay  © mpax/silt ™ necak/sand
I'padukon 4.80. 3acTymsbenoct cradana ca oapehenum
npoueHToM aedonujanuje Ha BUT 45
Graph 4.80. Distribution of trees with a certain
percentage of defoliation on SP 45

I'padmkon 4.79. [IpouenryanHa 3acTyIIbeHOCT (hpakLuja
3eMJBHIIITA ca pa3nuuuTuX ayouna va BUT 45

Graph 4.79. Percentage distribution of soil fractions at
different depths on SP 45
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Vaxune/Uzice

2003

buounaukanujcka tauka 47 — Kocjepuh (Pa:xana)
16 x 16 km

Sample plot 47 — Kosjeri¢ (RaZana)
I1I. rasguacTBO/FOrest Estate

Tox. mocraspamallnstallation year
>120 rogunalyears
Calcaric Cambisols

478 m
SW

Concrsenuka/Private

Keanparua mpexal/Grid
Crapocrt cacrojune/Stand age

Tum 3emipninTal/Soil type
Hammopcka sucunal/Altitude

Excrniozunuja/Exposition
Baacautmteo/Ownership

Backa
Palanka

Belgrade

Valjevo

Mitrovice

Cauka 4.97. Usrnen BUT 47
Figure 4.97. General view of SP 47

Canka 4.96. [Tozummja BUT 47 na xaptu P. Cpouje
Figure 4.96. Position of SP 47 on the map of the Republic of
Serbia

40.1%

0-10 cm 39.6% 203%
2%

34.3%

10-20 cm 43.0%
riuua/clay  © mpax/silt  ® mecax/sand
I'padmkon 4.81. [Ipouenryanna 3actymsbeHocT ppakuuja I'padmxon 4.82. 3actynsbeHocT cTabana ca oapeheHnm
3eMJBHIIITA ca pa3nuuuTuX nyouna na BUT 47 npoueHToM aedonujanuje Ha BUT 47
Graph 4.81. Percentage distribution of soil fractions at Graph 4.82. Distribution of trees with a certain
different depths on SP 47 percentage of defoliation on SP 47
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buounaukanujcka tauka 48 — Yaxune 11 (Iloxkera)

Sample plot 48 — Uzice 11 (PoZega)

Belgrade

Sk,

Mitrovice

Canka 4.98. [Tozummja BUT 48 na xaptu P. Cpouje

Figure 4.98. Position of SP 48 on the map of the Republic of

Serbia
0-10cm 18.1%
10-20 cm 21.3% 39.2%
rimHa/clay
I'papuxon  4.83. TlpomeHTyasHa  3aCTYIUBEHOCT

(pakipja 3eMIbHIITA Ca pa3nuuuTuX nyonna na BUT 48

buonnnukanujcka tauka (BUT) 48 — Yxkuie
II (IToxxera) mocraBibeHa je 2003. roauwne y
KBagpaTHOj Mpexu 16 X 16 km y apaBHOj HIymu.
Osa BUT je nmoceuena 2024. roguuHe Kajua cy Ha 10j
rmaBHe Bpcre apeeha Owne Fagus sylvatica u
Carpinus betulus. TIpema meromonoruju (Manual
2017) BUT ce 3agpkaBa Ha moctojehoj nokanuju
CBE JIOK HOBOM3HHMKIIA 110jeTHHAYHA cTada He Oy 1y
uMana MuHUMyM 60 CM BUCHMHE, HAaKOH uera ce
HacTaBJba npaheme N0 yCTaJbeHO] METOAOIOTHjH.
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III. ra3nuacTBO/FOrest Estate Vxunne/UZice
Tox. mocrasbamalInstallation year 2003
Ksanparua mpesxa/Grid 16 x 16 km

Crapocrt cacrojune/Stand age 81-100 roxunalyears
Albic Luvisols
Hammopcka sucunal/Altitude 455 m
Excrniozunuja/Exposition E

Baacautmteo/Ownership

Lotk

Tum 3emipninTal/Soil type

Concrsenuka/Private

Cauka 4.99. Usrnen BUT 48
Figure 4.99. General view of SP 48

41.7% S 181%
S 395%

mpax/silt H nrecak/sand

Graph 4.83. Percentage distribution of soil fractions at
different depths on SP 48

Sample plot (SP) 35 — Uzice II (Pozega) was
installed in 2003 in a 16 x 16 km square grid in a state
forest. This SP was felled in 2024 when the main tree
species were Fagus sylvatica and Carpinus betulus.
According to the prescribed methodology (Manual
2017), a SP is retained on its existing location until
the newly-emerged individual trees are at least 60 cm
in height and the monitoring is continued according
to the established methodology.



Buonnaukanujcka tauka 49 — Yikuie Il (buocka)
Sample plot 49 — Uzice II (Bioska)

Y, = Ao I11. rasguacTBO/FOrest Estate Vxune/UZice
* : : “ Tox. mocrasibamallnstallation year 2003
:, a0 L Ksanparna mpesxkal/Grid 16 x 16 km
\\ 'ﬁ\ Crapocr cactojune/Stand age 61-80 roaunalyears
3 Tun 3emsbrira/Soil type Eutric Cambisols
Hanmopcka Bucuna/Altitude 733 m
“ A B \; Excriosurmja/Exposition E
f 2 A o PR / /\.\5‘: Bunacuumreo/Ownership Concreenuka/Private
{_u \ b A \\\-] . i o e
O s o e i f

Mitrovice

x

Camnka 4.100. [Tozummja BUT 49 Ha kaptu P. Cpouje Camnka 4.101. Uzrnen BUT 49

Figure 4.100. Position of SP 49 on the map of the Republic Figure 4.101. General view of SP 49
of Serbia
85-90 %

25-30 %

0-5%

15-20 %
0-10cm 27.3% 49.2%

10-20cm  285% 46.8% 247%

rauHa/clay  © mpax/silt  ®mecax/sand
10-15%

5-10 %

I'paduxon 4.84. [IpouenTyanHa 3actymbeHocT ¢ppakuuja I'paduxon 4.85. 3actynseHocT crtabana ca oapehernm

3eMJBHIITA ca pa3nuuuTiX nyouHa Ha BUT 49 nporeaToM aedonujanuje Ha BUT 49
Graph 4.84. Percentage distribution of soil fractions at Graph 4.85. Distribution of trees with a certain
different depths on SP 49 percentage of defoliation on SP 49
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Bnonngukanujcka tauka 50 — bpe3osa
Sample plot 50 — Brezova

1. razgurcTBO/FOrest Estate Tomuja/Golija
Tox. mocrasbamalInstallation year 2003
r i Ksanparua mpesxa/Grid 16 x 16 km
Crapocrt cacrojune/Stand age 81-100 roxunalyears
B s Tun semsbumra/Soil type Eutric Cambisols
- 6 Hammopcka sucunal/Altitude 860 m
B Beirade Excrniozunuja/Exposition N

Baacautmteo/Ownership HpsxaBHO/State

SERg,,

Mitrovice

Cauka 4.102. ITozutmmja BUT 50 wa xaptu P. Cpouje
Figure 4.102. Position of SP 51 on the map of the Republic of
Serbia

Camka 4.103. Usrnex BUT 50
Figure 4.103. General view of SP 50

95-100 %
0-10cm 14.9%  344% | 80%
1020cm 160%  416% | 424% N
rauHa/clay  © npax/silt ™ necak/sand
0%
I'padmkon 4.86. [IpoueHTtyanHa 3acTyIbEHOCT hpakuuja I'padukon 4.87. 3actymibenoct crabana ca
3eMJBbHIIITA ca pa3nuuuTux ayouna va BUT 50 onpehennm npouenrom aedonujaruje na BUT 50
Graph 4.86. Percentage distribution of soil fractions at Graph 4.87. Distribution of trees with a certain
different depths on SP 50 percentage of defoliation on SP 50
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Bbuounaukanujcka tauka 51 — Cpeama peka
Sample plot 51 — Srednja reka

Backa
Palanka

Belgrade

Sk,

Mitrovice

Camnka 4.104. IMozummja BUT 51 Ha kaptu P. Cpouje
Figure 4.104. Position of SP 51 on the map of the Republic of
Serbia

0-10cm 20.6% 35.3%

10-20 cm 21.7% 35.7%

riuna/clay

I'paduxon 4.88. [IporeHTyaiHa 3acTy/bEHOCT (ppaxifija
3eMJBHUINTA ca pa3nuuuTHX nyonHa Ha BUT 51

Buonngukanmjcka tauka (BUT) 51 — Cpenmwa
peka mocraBibeHa je 2003. roguHe y KBaApaTHO]
mpexu 16 x 16 km y npxxaBHoj mymu. OBa BUT je
nocedeHa 2018. roauHe Kaja je riaBHa Bpcta apseha
6ua Fagus sylvatica. ITpema metomonoruju (Manual
2017) BUT ce 3anpxkaBa Ha noctojehoj nokaruju ce
JIOK HOBO W3HUWKJA TOjeIMHAYHA cTabia He Oyay
uMania MHUHMMyM 60 cm BHCHMHE, HaKOH 4Yera ce
HacTaBJba npalieme Mo ycTabeHO] METO0IOTHH.

1. razgurcTBO/FOrest Estate Tomuja/Golija
Tox. mocrasbamalInstallation year 2003
Ksanparua mpesxa/Grid 16 x 16 km

101-120 romunalyears
Eutric Cambisols
1263 m

Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude

Excrniozunuja/Exposition E
Baacautmteo/Ownership

JpxxaBHo/State

Cauka 4.105. Usrnen BUT 51
Figure 4.105. General view of SP 51

npax/silt H nrecak/sand

Graph 4.88. Percentage distribution of soil fractions at
different depths on SP 51

Sample plot (SP) 51 — Srednja Reka was
installed in 2003 in a 16 x 16 km square grid in a
state forest. This SP was felled in 2018 when the
main tree species was Fagus sylvatica. According to
the prescribed methodology (Manual 2017), a SP is
retained on its existing location until the newly-
emerged individual trees are at least 60 cm in height
and the monitoring is continued according to the
established methodology.
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Brnonngukanmnjcka tauyka 52 — Knaganna
Sample plot 52 — Kladnica

1. razguactBo/Forest Estate Tomuja/Golija
Tox. mocrasbamalInstallation year 2003
3 oLa Ksanparua mpesxa/Grid 16 x 16 km
Crapocrt cacrojune/Stand age 81-100 roxunalyears
Tun semsbumra/Soil type Dystric Cambisols
o T Hammopcka sucunal/Altitude 1389 m
geste Excmo3unuja/EXposition NE

g il el ) Bunacuumreo/Ownership JpxaBHo/State

4 s Rez,

@BUT 52
Cauka 4.106. ITozummja BUT 52 na xaptu P. CpOuje Cauka 4.107. Usrnen BUT 52
Figure 4.106. Position of SP 52 on the map of the Republic of Figure 4.107. General view of SP 52

Serbia

25-30 %
15-20 %
5-10 %

0-10cm  189%  342% | 469%

10-20cm  21.1% 51.6% 3%
rmuHa/clay  © npax/silt M necax/sand
0%
I'paduxon 4.89. [Iponenrtyaina 3aCTyJbeHOCT I'padmkon 4.90. 3acTymsbeHoct crabana ca ogpehenum
(bpakipja 3eMIbHINTA ca pa3nTuuuTX ayouna na BUT 52 npoueHToM aedonujaruje va BUT 52
Graph 4.89. Percentage distribution of soil fractions at Graph 4.90. Distribution of trees with a certain
different depths on SP 52 percentage of defoliation on SP 52
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Brnonngukannjcka tauka 53 — Cjennna 3anajg
Sample plot 53 — Sjenica Zapad
SN I11. razpuncTBO/FOrest Estate

of N\, Top. mocrasmamalInstallation year

b | Keanparua mpexal/Grid

_i:\ 0 2 Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type

c Hammopcka sucunal/Altitude
eade = Excnosunmja/Exposition

@FBUT 53 %
7 Now Razat -+«

Mitrovice

Camnka 4.108. [Toznmmja BUT 53 Ha xaptu P. Cpouje
Figure 4.108. Position of SP 53 on the map of the Republic of

Serbia
0
0-10cm  23.2% 54.8% 220%
10-20cm  223% 57.0% 207%
rinuHa/clay  © mpax/silt ™ necak/sand

I'padmkon 4.91. [IpouenryanHa 3acTyIJbEHOCT (paKiuja
3eMJbHIIITA ca pa3nuuuTux ayouHa Ha BUT 53
Graph 4.91. Percentage distribution of soil fractions at
different depths on SP 53

T'ommja/Golija

2003

16 x 16 km

21-40 roqunalyears
Eutric Planosols
1107 m

N
ConctBenunka/Private

Cuauxka 4.109. Usrnen BUT 53
Figure 4.109.General view of SP 53

I'padukon 4.92. 3actymbenoct cradbana ca oapelenum
npoueHTroM aedonujanuje Ha BUT 53
Graph 4.92. Distribution of trees with a certain
percentage of defoliation on SP 53
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T'ommja/Golija

Bbrnonnaukanujcka tauka 54 — 3aouaHu
Sample plot 54 — Zao¢ani
1. razguactBo/Forest Estate
Tox. mocrasbamalInstallation year 2003
Ksanparua mpesxa/Grid 16 x 16 km
Crapocr cactojune/Stand age 21-40 ronuHalyears
Eutric Vertisols
237 m

Tum 3emipninTal/Soil type
Hammopcka sucunal/Altitude
Pasno/Flat
CormncrBenuka/Private

Excrniozunuja/Exposition

Baacautmteo/Ownership

Belgrade

d

L skrg,

Mitrovice

a 4.111. Usrnex BUT 54

Cauk
Figure 4.111. General view of SP 54

Cauka 4.110. ITozummja BUT 54 Ha xaptu P. CpOuje
Figure 4.110. Position of SP 54 on the map of the Republic of
Serbia

5-10 %

0-10 cm 41.2% 473%  115%
B [184%
0%

10-20 cm 45.3%
rauHa/clay  © mpax/silt M mecax/sand
I'padmkon 4.94. 3actymibenoct crabana ca oapehenum
nporeaToM aedommjammje vHa BUT 54
Graph 4.94. Distribution of trees with a certain

percentage of defoliation on SP 54

I'padmkon 4.93. [IpouenTtyanHa 3aCTyIJbEHOCT
¢dpaknyja 3eMIpHIITA ca pa3mnunTux Ayomna Ha BUT 54

Graph 4.93. Percentage distribution of soil fractions at
different depths on SP 54

68



Brnonngukanmjcka tauka 55 — bynoxemba
Sample plot 55 — BudozZelja

1. razguactBo/Forest Estate Tomuja/Golija
Tox. mocrasbamalInstallation year 2003
3 oLa Ksanparua mpesxa/Grid 16 x 16 km
Crapocrt cacrojune/Stand age 101-120 romunalyears
B s Tun semsbumra/Soil type Dystric Cambisols
o T Hammopcka sucunal/Altitude 782 m
geste Excmo3unuja/EXposition N
B ) Bunacuumreo/Ownership Concreenuka/Private

R j.

4 s Rez,

Kralje

@BUT 55 K Koz
Cauka 4.112. TTozumja BUT 55 na kaptu P. Cpouje Cauka 4.113. Usrnen BUT 55
Figure 4.112. Position of SP 55 on the map of the Republic of Figure 4.113. General view of SP 55
Serbia

5-10 %
10-20 cm
rnuHa/clay  © mpax/silt  ®mecak/sand
0%
I'padmkon 4.95. [IporenTtyanHa 3aCTyIJbEHOCT I'padmkon 4.96. 3acTymibenoct crabana ca oapehenum
¢dpaknyja 3eMspHIITA ca pa3mnunTuX Ayomna Ha BUT 55 nporieaToM Aedonujaruje Ha BUT 55
Graph 4.95. Percentage distribution of soil fractions at Graph 4.96. Distribution of trees with a certain
different depths on SP 55 percentage of defoliation on SP 55
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Brnonnaukanujcka tauka 56 — Jlazan

Sample plot 56 — Lazac

s ~ W
@ BUT56
Knsevac

Now Razir

p ¥
e

Mitrovice

P,

Camnka 4.114. Tozummja BUT 56 Ha kaptu P. Cpouje
Figure 4.114. Position of SP 56 on the map of the Republic of

Dpvten

Serbia

32.5%

0-10cm

10-20 cm

I'paduxon 4.97. [Ipouenryanna 3acTyIbeHOCT (pakiyja
3eMJBHILITA ca pa3nunuTHX ayonHa Ha BUT 56

35.4%

!
SERp; 7
ity |

riuHa/clay

T'ommja/Golija

1. razgurcTBO/FOrest Estate
Tox. mocrasbamalInstallation year 2003
Ksanparua mpexal/Grid 16 x 16 km
Crapocrt cacrojune/Stand age 81-100 roxunalyears
Tum 3emipninTal/Soil type Albic Luvisols
Hammopcka sucunal/Altitude 383 m
NW
CormncrBenuka/Private

Excmozurmja/Exposition
Baacautmteo/Ownership

5 & =

Cauka 4.115. Usrnex BUT 56
Figure 4.115. General view of SP 56

npax/silt ™ necak/sand

43.4%

38.8%

I'paduxon 4.98. 3acTymbeHoct cradbana ca oapeheHum
npoueHToM aedonujanuje Ha BUT 56
Graph 4.98. Distribution of trees with a certain
percentage of defoliation on SP 56

Graph 4.97. Percentage distribution of soil fractions at
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different depths on SP 56



l'omumja/Golija

Brnonngukanujcka tauka 57 — I'opaunhu
Sample plot 57 — Goraciéi
I1I. ra3ouacTBo/Forest Estate
" Tox. nocraebama/lnstallation year 2003
‘ - Ksanparua mpexa/Grid 16 x 16 km
Crapocrt cacrojune/Stand age ~ 61-80 romuna/years
Tun 3emssumra/Soil type Albic Luvisols
Hanmopcka sucunalAltitude 536 m
Eolirade Excrosummja/Exposition NW
Biacaumro/Ownership ConcrBenuka/Private
@BHT 57

Cauka 4.116. Tlosurmja BUT 57 na kaptu P. CpOuje
Figure 4.116. Position of SP 57 on the map of the Republic of

Cauka 4.117. Uzrnen BUT 57
Figure 4.117. General view of SP 57

Serbia
10-15%
5-10 %
0-10cm  27.6% 55.1% 17.3%
10-20cm  27.5% 53.4% 10.1%
rmuna/clay  © mpax/silt  ®mecax/sand
0%
I'padpuxon 4.100. 3acTymibeHoct crabana ca
onpehennm npouenTom nedonujanuje na BUT 57
Graph 4.100. Distribution of trees with a certain
percentage of defoliation on SP 57

I'padmkon 4.99. [IpouenryanHa 3acTyIIbeHOCT (hpakLyja
3eMJBHIIITA ca pa3nnuuTuX ayouna va BUT 57

Graph 4.99. Percentage distribution of soil fractions at
different depths on SP 57
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Cronosu/Stolovi

buounaukanujcka tauka S8 — boryropauka bama (CaBoBo)
Sample plot 58 — Bogutovacka Banja (Savovo)
1. razguactBo/Forest Estate
Tox. mocrasbamalInstallation year 2003
Ksanparua mpesxa/Grid 16 x 16 km
Crapocr cactojune/Stand age 101-120 romunalyears
Tum 3emipninTal/Soil type Dystric Cambisols
Hammopcka sucunal/Altitude 949 m
W
JpxxaBHo/State

Excrniozunuja/Exposition
Baacautmteo/Ownership

Backa
Padanka

Belorade

L
SERy
by

Cimka 4.119. Usrnex BUT 58
Figure 4.119. General view of SP 58

Cauka 4.118. Tlosurmja BUT 58 na kaptu P. CpOuje
Serbia

Figure 4.118. Position of SP 58 on the map of the Republic of
95-100 %

48.7%

48.7%
0%

0-10cm 11.6%

10-20cm  13.1%
npax/silt ™ mecax/sand

riuna/clay
I'padmkon 4.102. 3actymibeHocT crabaia ca
onpehennm npouenrom aedonujaruje na BUT 59
Graph 4.102. Distribution of trees with a certain
percentage of defoliation on SP 59

I'padukon 4.101. [TpoueHryanHa 3acTy/bEHOCT
(pakiuja 3embuINTa ca pa3nuuuTuX nyouna na BUT 59

Graph 4.101. Percentage distribution of soil fractions at
different depths on SP 59
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Bbuounaukanujcka tauka 59 — KpasseBa Kamennua (Lepje)
Sample plot 59 — Kraljeva Kamenica (Cerje)

V. <hean N I11. razquracTBo/Forest Estate Cronosu/Stolovi
= ... : Tox. mocrasspama/Installation year 2003
16 x 16 km

e \ s Keaypatna Mpexal/Grid
21-40 roqunalyears

© ‘ 4 Crapocrt cacrojune/Stand age
Eutric Leptosols

T, Tun 3emsbumra/Soil type

Hammopcka sucuna/Altitude 575 m

3 Jalae Excriosnja/EXposition w
H Baacautmteo/Ownership HpsxaBHO/State

Pozareva:

opYsen

S
£
3
SE &
\SERe,, ¢

Cuamka 4.121. Vsrnex BUT 59

Cauka 4.120. TTosurmja BUT 59 na kaptu P. Cp6uje
Figure 4.121. General view of SP 59

Figure 4.120. Position of SP 59 on the map of the Republic of

Serbia
- 0,
2520 9,95-100%
20-25 %
5-10 %
0-10cm  24.5% 5% | 300% |
10-20 cm

riuHa/clay @ mpax/silt  ® mecax/sand

0%

I'padpuxon 4.104. 3acTymbeHoct crabana ca

I'padmkon 4.103. [IpoueHryanHa 3acTy/bEHOCT
(hpakimja 3eMIbHINTA ca pa3auuuTux nyonna Ha BUT 59
Graph 4.103. Percentage distribution of soil fractions at

different depths on SP 59

onpehenum nporeHToM nedonujanuje Ha BUT 59
Graph 4.104. Distribution of trees with a certain
percentage of defoliation on SP 59
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Bnonngukanmnjcka tauka 60 — Bpmauka bama
Sample plot 60 — Vrnja¢ka Banja
III. ra3nuacTBO/FOrest Estate Cronosu/Stolovi
Tox. mocrasbamalInstallation year 2003
Ksanparua mpesxa/Grid 16 x 16 km
Crapocrt cacrojune/Stand age 61-80 roguualyears
Albic Luvisols
392 m

NW

Tum 3emipninTal/Soil type
Corncrenuka/Private

Hammopcka sucunal/Altitude

Excrniozunuja/Exposition
Baacautmteo/Ownership

Belgrade

L
SERy
Ly

Cauka 4.123. Usraex BUT 60
Figure 4.123. General view of SP 60

Cauka 4.122. Tlosuimja BUT 60 ua kaptu P. Cpouje
Figure 4.122. Position of SP 60 on the map of the Republic of
Serbia
15-20 %

10-15%

5-10 %

0-10cm 24.0% 47.7%
10-20cm  23.4% 51.7%
rnuHa/clay  © mpax/silt ™ necak/sand
0%
I'paduxon 4.106. 3acTymibeHoct crabana ca

onpehennm npouenrom aedonujaruje na BUT 60
Graph 4.106. Distribution of trees with a certain
percentage of defoliation on SP 60

I'paduxon 4.105. [IpoueHryanHa 3acTynbEHOCT
(pakuuja 3emsbuINTa ca pa3nuuuTux nyonna na BUT 60

Graph 4.105. Percentage distribution of soil fractions at
different depths on SP 60
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Cronosu/Stolovi

I1I. razmunacto/Forest Estate
2003
16 x 16 km
61-80 romgunalyears

Tox. mocrasspamalInstallation year
Ksanparna mpesxal/Grid
Crapocrt cacrojune/Stand age

Tum 3emibuinTal/Soil type
Hanmopcka sucunalAltitude

Dystric Cambisols

404 m
S

Bbnonngukanujcka tauka 61 — I'ou

Sample plot 61 — Go¢

Excrosummja/Exposition
Biacaumro/Ownership

3

Belgrade

L\ skrg, 3

Cauka 4.124. Tlosuimja BUT 61 Ha kaptu P. Cpbuje
Figure 4.124. Position of SP 61 on the map of the Republic of

Serbia
15-20 %
0-10cm  20.9% 56.3% 228%
10-20cm  20.9% 58.2% 20.9%
10-15 %
npax/silt ™ necax/sand

riuHa/clay

I'paduxon 4.107. [IpoueHryanHa 3acTynbEHOCT
(pakiuja 3emsbuILTa ca pa3nuuuTuX nyonna na BUT 61

Graph 4.107. Percentage distribution of soil fractions at
different depths on SP 61

JpxaBHo/State

Cuamnka 4.125. Usrnex BUT 61
Figure 4.125. General view of SP 61

5-10 %

I'paduxon 4.108. 3acTymbeHoct crabana ca
onpehennm npouenrom aedonujaruje na BUT 61
Graph 4.108. Distribution of trees with a certain

percentage of defoliation on SP 61
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I11. razquracTBo/Forest Estate
Tox. mocraspamallnstallation year

Kganpatna mpexa/Grid
Crapocrt cacrojune/Stand age

Brnonngukanmnjcka tauka 62 — Ilimem

Sample plot 62 — Ples

Tum 3emipninTal/Soil type
Hammopcka sucunal/Altitude

Excrniozunuja/Exposition
Baacautmteo/Ownership

Belgrade

\SERe,,

Cauka 4.126. Tlosuimja BUT 62 ua kaptu P. Cpbuje
Figure 4.126. Position of SP 62 on the map of the Republic of
Serbia

0-10cm  18.7% 35.6%
1020cm  21.1%  340% A%
riuHa/clay  © mpax/silt ™ nmecax/sand

I'padmxon 4.109. [TpoueHryanHa 3acTynbEHOCT
(hpakimja 3eMIbHINTA ca pa3uuuTux nyonna Ha BUT 62

Graph 4.109. Percentage distribution of soil fractions at
different depths on SP 62
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Pacuna/Rasina

2003
16 x 16 km
81-100 roxunalyears

Eutric Cambisols
1108 m

N
Concrsenuka/Private

Cuamka 4.127. Ysrnen BUT 62
Figure 4.127. General view of SP 62

10-15 %

0%

0-5%

I'padmkon 4.110. 3actymibeHocT crabaia ca

onpehennm npouenrom aedonujaruje na BUT 62

Graph 4.110. Distribution of trees with a certain
percentage of defoliation on SP 62



Brnonnaukanujcka tauka 63 — Jlenenan
Sample plot 63 — Lepenac
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Cauka 4.128. Tlosuiuja BUT 63 Ha kaptu P. CpOuje
Figure 4.128. Position of SP 63 on the map of the Republic of

Serbia
0-10cm  22.7% 50.6% 267%
1020cm  329% 415% | 256%
rnuHa/clay  © npax/silt  ®mecax/sand

I'padmkon 4.111. [IpoueHryanHa 3acTyn/bEHOCT
(hpakimja 3eMIpbHINTA ca pa3uuuTux nyonna Ha BUT 63
Graph 4.111. Percentage distribution of soil fractions at

different depths on SP 63

1. razguactBo/Forest Estate
Tox. mocrassbama/lInstallation year
Kganpatna mpexa/Grid
Crapocrt cacrojune/Stand age
Tun 3emspnmTa/Soil type
Hammopcka sucunal/Altitude
Excmozurmja/Exposition
Buacuumrso/Ownership

.

Cimka 4.129. Usrnen BUT 63

Pacuna/Rasina
2003

16 x 16 km

>120 roxunalyears
Eutric Cambisols
614 m

E

Corncrenuka/Private

Figure 4.129. General view of SP 63

25-30 % 35-40 %
-30 %

10-15%

5-10 %

0%

0-5%

I'padpuxon 4.112. 3actymbeHoct crabana ca
onpehenum nporeHToM nedonujanuje Ha BUT 63
Graph 4.112. Distribution of trees with a certain

percentage of defoliation on SP 63
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Brnonngukanujcka tauka 64 — Mo3roso

Sample plot 64 — Mozgovo
AN I11. ra3muncTBO/FOrest Estate
o “ Tox. moctasmamallnstallation year
b ) Ksaznparna mpexal/Grid

I ‘ Crapocrt cacrojune/Stand age
M Tun 3emspumra/Soil type

Pacuna/Rasina
2003
16 x 16 km

Belgrade o

opYsen

\SE "’fL, 7

Cauka 4.130. ITosurmja BUT 64 na kaptu P. Cpbuje
Figure 4.130. Position of SP 64 on the map of the Republic of

Serbia
0-10cm  23.2% 49.7% 2%
10-20cm  24.3% 51.6% 241%
rmuHa/clay @ mpax/silt B mecax/sand

I'padmkon 4.113. TIpoieHTyanHa 3acTy/bEHOCT
(dpakipja 3embMINTa ca pa3nuuuTux ayouna na BUT 64
Graph 4.113. Percentage distribution of soil fractions at

different depths on SP 64
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il Y Bunacaunrrso/Ownership

81-100 roxunalyears

Dystric Cambisols
Hammopcka sucunal/Altitude 685 m
Excrniozunuja/Exposition E

JpxxaBHo/State

re

Cuamka 4.131. Vsrnen BUT 64
Figure 4.131. General view of SP 64

55-60 %
5-10 %

0
0-5% 0%

I'paduxon 4.114. 3actymsseHocT crabana ca
onpelernm mporuenToM aedonujanuje na BUT 64
Graph 4.114. Distribution of trees with a certain
percentage of defoliation on SP 64



HII Konraounk/NP Kopaonik

2003
16 x 16 km
41-60 romunalyears

buounaukanujcka tauka 65 — Kpymenan bp3zeha
Eutric Cambisols

Sample plot 65 — Krusevac Brzeéa
I11. razquracTBo/Forest Estate
Tox. mocraspamallnstallation year

Kganpatna mpexa/Grid
Crapocrt cacrojune/Stand age

Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude 1066 m
SE

JpxxaBHo/State

Excrniozunuja/Exposition
Baacautmteo/Ownership

Belgrade

Smederov
Pozarevar
Opn

SERey, |

Rt

Cumka 4.133. Usrnex BUT 65
Figure 4.133. General view of SP 65

(sl

Cauka 4.132. Tlosuruja BUT 65 Ha kaptu P. CpOuje
Figure 4.132. Position of SP 65 on the map of the Republic of

Serbia
75-80 %

5-10 %

41.3%

0%

npax/silt ™ necak/sand

0-10cm  16.9%

10-20cm  17.4%
riuHa/clay
I'padukon 4.116. 3actynibeHoCT cTabasna ca
onpelernm mporienToM aedonujanuje na BUT 65
Graph 4.116. Distribution of trees with a certain
percentage of defoliation on SP 65

I'paduxon 4.115. [IponerTyanHa 3aCTyIJBEHOCT

(bpakipja 3eMIbUIITA ca pa3nuIuTUX 1yonHa Ha BUT 65

Graph 4.115. Percentage distribution of soil fractions at
different depths on SP 65
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Bunonnaukanujcka tauka 66 — Beanka Byauna

Sample plot 66 — Velika Pulica

Belgrade

Cauka 4.134. Tlosuija BUT 66 ua kaptu P. Cpouje
Figure 4.134. Position of SP 66 on the map of the Republic of

I11. razquracTBo/Forest Estate
Tox. mocraspamallnstallation year

Kganpatna mpexa/Grid

Crapocrt cacrojune/Stand age
Tum 3emipninTa/Soil type
Hammopcka sucunal/Altitude
Excrniozunuja/Exposition

Pacuna/Rasina

2003

16 x 16 km

81-100 roxunalyears
Dystric Cambisols
567 m

NE

Baacautmteo/Ownership

Concrsenuka/Private

2 £ S
Cuamka 4.135. Usrnen BUT 66
Figure 4.135. General view of SP 66

Serbia
0-10 cm 20.8% 45.3% S B
10-20 cm 24.2% 49.4% - 264%
riuuHa/clay npax/silt H nrecak/sand

I'paduxon 4.117. TponeHTyanHa 3aCTyIIJbEHOCT
(bpakipja 3eMIbUILITA ca pa3IuIUTUX 1yorHa Ha BUT 66

buonnaukanyjcka tauka (BUT) 66 — Benuka
Bynuna nocrasbena je 2003. roauHe y KBaapaTHO]
mpexu 16 x 16 km y npuBatnoj mrymu. Oa BUT je
noceueHa 2016. roguHe Kaga Ccy Ha HOj TJIaBHE
Bpcre apseha Owmime Quercus frainetto m Quercus
petraea. IIpema metomonoruju (Manual 2017) BUT
ce 3ajpkaBa Ha ocTojehoj JoKaluju CBe JOK HOBO
W3HUKJIA TOje/IMHaYHa CcTa0yiia He Oyny HMana
MuHAMYM 60 CM BUCHHE, HAKOH Yera ce HacTaBJbha
npaheme 1Mo ycTajbeHOj METOJO0IOTHjH.
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Graph 4.117. Percentage distribution of soil fractions at
different depths on SP 66

Sample plot (SP) 66 — Velika Pulica was
installed in 2003 in a 16 x 16 km square grid in a
private forest. This SP was felled in 2016 when the
main tree species were Quercus frainetto and
Quercus petraea. According to the prescribed
methodology (Manual 2017), a SP is retained on its
existing location until the newly-emerged individual
trees are at least 60 cm in height and the monitoring
is continued according to the established
methodology.



Bnonnaukanmnjcka tauka 67 — Makpemane
Sample plot 67 — MakreSane

Belgrade

Cauka 4.136. TTosurmja BUT 67 na kaptu P. Cpouje
Figure 4.136. Position of SP 67 on the map of the Republic of

11I. razguacTBO/FoOrest Estate Pacuna/Rasina
Tox. nocrasibama/Installation year 2003
Ksanparua mpexa/Grid 16 x 16 km

Crapocrt cacrojune/Stand age
Tum 3emibuinTal/Soil type

41-60 romunalyears
Eutric Cambisols

Hanmopcka sucunal/Altitude 268 m
Excrosunmja/Exposition SW

Biacuumro/Ownership

3 g

Concrsenuka/Private

Cauxa 4.137. Usrnen BUT 67
Figure 4.137. General view of SP 67

Serbia
0-10cm 26.2% 38.5% S %3
10-20 cm 31.5% 41.2% 2213
riuua/clay npax/silt H nrecak/sand

I'padmkon 4.118. [IponeHTyanHa 3acTyN/bEHOCT
(pakimja 3eMJbUINTA ca pa3nuuuTuX nyouna va BUT 67

buonngukanmjcka Tauka (BUT) 67 -
Makpenrane moctaBibeHa je 2003. roguHe y
KBaJ[paTHOj Mpexu 16 x 16 km y npuBaTHOj IyMH.
OBa BUT je moceuena 2022. ronuHe Kajia Cy Ha H0j
rnaBHe Bpcre apseha Omnme Quercus frainetto u
Quercus cerris. TIpema wmeromosnoruju (Manual
2017) BUT ce 3aapkaBa Ha moctojehoj nokauuju
CBE JTOK HOBO M3HHKJIA I10jeIMHAYHA CTa0Jia He Oy Ty
nMana MUHEMyM 60 CM BHCHHE, HaKOH 4era ce
HacTaBJba npahieme M0 ycTabeHO] METOI0I0THH.

Graph 4.118. Percentage distribution of soil fractions at
different depths on SP 67

Sample plot (SP) 67 — MakreSane was installed
in 2003 ina 16 x 16 km square grid in a private forest.
This SP was felled in 2022 when the main tree species
were Quercus frainetto and Quercus cerris.
According to the prescribed methodology (Manual
2017), a SP is retained on its existing location until
the newly-emerged individual trees are at least 60 cm
in height and the monitoring is continued according
to the established methodology.
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Bbuounaukanujcka tauka 68 — bpyc
Sample plot 68 — Brus

BTN 1. rasnuucTBo/Forest Estate Pacuna/Rasina
* o\ X Ton. nocrasmama/lnstallation year 2003
s A [ Ksanparua mpexal/Grid 16 x 16 km
f n ’—3»\ Crapocr cactojune/Stand age 81-100 roxunalyears
Soge get- LT A Tun 3embrmTa/Soil type Eutric Leptosols
) i d Hazmopcka sucuna/Altitude 328 m
v Beade = Excriosuruja/Exposition S
i g, smedaovo — ol . .
. L= Baacautmteo/Ownership Concraenuka/Private
p)
%, : \_
h Kraly \'.
' @FUT 68 he
C) et Prist 4
\ \ 5Fin Vrare )
(\ ) - S /d,‘ ' : : i Sy S
Cauka 4.138. Tlosurmja BUT 68 Ha kaptu P. Cpbuje Cauxa 4.139. Usrnen BUT 68
Figure 4.138. Position of SP 68 on the map of the Republic of Figure 4.139. General view of SP 68

Serbia

65-70 %

0-5%
55-60 % :

45-50 %

25-30 %
0-10 cm 41.9% 434%  [147% L
15-20 % ’

10-20 cm 44.0% 42.5% 135%

rauHa/clay  © mpax/silt M mecax/sand

5-10 %

I'padmxon 4.119. [IpoueHryanHa 3acTyN/bEHOCT I'padmkon 4.120. 3actymbeHocT cTabaia ca
(pakiuja 3embuILTa ca pa3nuuuTuX nyonna na BUT 68 onpehennm npouenrom aedonujaruje na BUT 68
Graph 4.119. Percentage distribution of soil fractions at Graph 4.120. Distribution of trees with a certain

different depths on SP 68 percentage of defoliation on SP 68
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Bnonnaukanujcka tauka 69 — beaa Ilananka
III. ra3muacTBO/Forest Estate

Sample plot 69 — Bela Palanka
Keanparua mpexal/Grid

Tum 3emipninTal/Soil type

Tox. mocraspamallnstallation year
Crapocrt cacrojune/Stand age

Hammopcka sucunal/Altitude

Hum/Nis
2003

16 x 16 km
101-120 roxunalyears

Rendzic Leptosols

1355 m
Pasno/Flat

Belorade

Cauka 4.140. TTosurmja BUT 69 na kaptu P. Cpouje
Figure 4.140. Position of SP 69 on the map of the Republic of

JpxxaBHo/State

Excrniozunuja/Exposition
Baacautmteo/Ownership

L
SERy
by

@BUT'6Y

Cauka 4.141. Usrnexq BUT 69
Figure 4.141. General view of SP 69

Serbia
0-5%

85-90 %

25-30 %
20-25%
15-20 %
- 0, 0,
0-10cm  33.8% a2 [220% | .
10-20cm  33.9% 47.7% 184%
rmuHa/clay  ©mpax/silt ™ necak/sand
5-10 %
I'paduron 4.122. 3actyrbeHocT crabana ca

onpelernm mporenToM aedonujanuje na BUT 69
Graph 4.122. Distribution of trees with a certain
percentage of defoliation on SP 69

I'padmkon 4.121. TIponeHTyanHa 3acTy/bEHOCT
(bpakipja 3eMIbHINTA ca pa3nTuuuThX ayouna va BUT 69

Graph 4.121. Percentage distribution of soil fractions at
different depths on SP 69
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Hum/Nis

Bunonnaukanujcka tauka 70 — JIlykoBo
III. ra3muacTBO/Forest Estate
2003
16 x 16 km

Tox. mocraspamallnstallation year
81-100 roxunalyears
Eutric Leptosols

593 m
S

Sample plot 70 — Lukovo
Keanparua mpexal/Grid

Crapocrt cacrojune/Stand age
onsoa Tum 3emipninTal/Soil type
n Hammopcka sucuna/Altitude
Excrniozunuja/Exposition
Baacautmteo/Ownership ConcrBenuka/Private

I

Belarade

50 A *
‘, N,

Cuamuka 4.143. Ysrnex BUT 70
Figure 4.143. General view of SP 70

Canka 4.142. Tosunmja BUT 70 uHa kaptu P. Cpouje
Figure 4.142. Position of SP 70 on the map of the Republic of
Serbia
10-15 %

5-10 %

0%

0-10cm  22.2% 51.7%  261%
0-5%
22.9% 52.4% C247%

10-20 cm
npax/silt ™ necax/sand

riauHa/clay
I'padmkon 4.124. 3actynibeHOCT cTabasa ca
onpehennm mpouenrom aedonujaiuje na BUT 70
Graph 4.124 Distribution of trees with a certain
percentage of defoliation on SP 70

I'padmkon 4.123. TIponeHTyanHa 3aCcTyIJbEHOCT
(bpakipja 3eMIbUIITA ca pa3nuuuTuX 1youHa Ha BUT 70

Graph 4.123. Percentage distribution of soil fractions at
different depths on SP 70
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Bnonngukanunjcka tauka 71 — Bphenosuna
Sample plot 71 — Vréenovica

Belarade

L
SERy
Lty

Camnka 4.144. Tlozuumja BUT 71 Ha xaptu P. Cpouje
Figure 4.144. Position of SP 71 on the map of the Republic of

Serbia
0-10cm 34.3%
10-20 cm 36.3%

riauHa/clay

I'padmxon 4.125. TIporieHTyasiHa 3aCTyM/bEHOCT
(dpakiyja 3eMIbUIITA ca pa3InIuTHX ayouHa Ha BUT 71

bruonnaukanumjcka tauka (BUT) 71 — Makpemiane
nocraBsbeHa je 2003. ronuHe y KBapaTHOj Mpexu 16
x 16 km y npusarnoj mrymu. Oa BUT je noceuena
2023. ronuHe Kaja Cy Ha B0j IMlaBHa BpcTa ApBeha je
owna Quercus cerris. ITpema merogonoruju (Manual
2017) BUT ce 3app>kaBa Ha moctojehoj nokanuju ce
JOK HOBO W3HHKJIA IOjeinHayHa crabia He Oymy
uMana MUHMMYM 60 CM BHCHHE, HaKOH d4era ce
HacTaBJba npalieme Mo ycTabeHO] METO0IOTHH.

III. ra3nuacTBO/FOrest Estate Hum/Nis
Tox. mocrasbamalInstallation year 2003
Ksanparua mpesxa/Grid 16 x 16 km

61-80 roguualyears
Rendzic Leptosols
252 m

Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type
Hammopcka sucunal/Altitude

Excrniozunuja/Exposition S
Baacautmteo/Ownership

Concrsenuka/Private

Ciauxka 4.145. Usrneq BUT 71
Figure 4.145. General view of SP 71

29.5% -
27.0% - Y
npax/silt H rrecak/sand

Graph 4.125. Percentage distribution of soil fractions at
different depths on SP 71

Sample plot (SP) 71 — MakreSane was installed in
2003 in a 16 x 16 km square grid in a private forest.
This SP was felled in 2023 when the main tree
species was Quercus cerris. According to the
prescribed methodology (Manual 2017), a SP is
retained on its existing location until the newly-
emerged individual trees are at least 60 cm in height
and the monitoring is continued according to the
established methodology.
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Hum/Nis

I11. razquracTBo/Forest Estate
2003

16 x 16 km
61-80 roguualyears

Eutric Cambisols

Bnonnaukanmnjcka tayka 72 — PaxenkoBaig
Sample plot 72 — Radenkovac
Tox. mocraspamallnstallation year

Kganpatna mpexa/Grid
Crapocrt cacrojune/Stand age

N T, Tun 3emspumra/Soil type
‘ Hammopcka sucunal/Altitude 1105 m
A Belgrade Excrniozunuja/Exposition PaBro/Flat
=g, Bnacuumrso/Ownership JpaBHo/State
Opn s .
v @ BHET2
Cauka 4.147. Usrneq BUT 72
Figure 4.147. General view of SP 72

Cauka 4.146. Tlosuimja BUT 72 ua kaptu P. Cpbuje
Figure 4.146. Position of SP 72 on the map of the Republic of
Serbia

2409
35-40 % 0%

15-20 %
0-5%

B

0-10cm = 21.2% 74.1%
10-20cm  20.7% 69.1% 10.2%
rnuHa/clay @ mpax/silt ™ necak/sand
10-15% 5-10 %

I'padmkon 4.126. [IponeHTyanHa 3acTyN/bEHOCT I'paduxon 4.127. 3acTymbeHoct crabana ca
(pakimja 3eMJbUINTA ca pa3nuuuTuX nyouna na BUT 72 onpehennm mpouenrom aedonujaruje na BUT 72
Graph 4.126. Percentage distribution of soil fractions at Graph 4.127. Distribution of trees with a certain

different depths on SP 72 percentage of defoliation on SP 72
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Buonnankanujcka tauka 73 — Ipujenosbe | (Ilodujennk)
Sample plot 73 — Prijepolje | (Pobijenik)
= 1. razgurcTBO/FOrest Estate [Ipujenosse/Prijepolje
Tox. mocrasbamalInstallation year 2003
Kganpatna mpexa/Grid 16 x 16 km
Crapocrt cacrojune/Stand age Pazrono6H0/Uneven age
Tum 3emipninTal/Soil type Rendzic Leptosols
Hammopcka sucunal/Altitude 1201 m
PaBro/Flat
JpxxaBHo/State

Excrniozunuja/Exposition
Baacautmteo/Ownership

Belgrade

1

L skrg,

Cumka 4.149. Usrnen BUT 73
Figure 4.149. General view of SP 73

Cauka 4.148. Tlosuruja BUT 73 na kaptu P. CpOuje
Figure 4.148. Position of SP 73 on the map of the Republic of
Serbia

10-15 %
5-10%

407% | 229%

0-10cm 36.4%
10-20 cm 42.5% 42%  163%
rauHa/clay  ©mpax/silt  ®necak/sand
0%
I'padmkon 4.129. 3actymbeHocT crabaia ca

onpehennm mpouentom aedonujamuje na BUT 73
Graph 4.129. Distribution of trees with a certain
percentage of defoliation on SP 73

I'paduxon 4.128. [IpoueHryanHa 3acTy/bEHOCT
(pakipja 3eMsbHINTA Ca pa3nuuuTuX nyouna ua BUT 73

Graph 4.128. Percentage distribution of soil fractions at
different depths on SP 73



Buonnaukanujcka tauka 74 — Hosa Bapom (Boxeruhn)
[Ipujenosse/Prijepolje

Sample plot 74 — Nova Varos$ (BoZetiéi)
III. ra3muacTBO/Forest Estate
¢ ) _ T'ox. mocrasibama/lnstallation year 2003
y Ksazpatha mpexal/Grid 16 x 16 km
2 Crapocr cactojune/Stand age Pasnono6Ho/Uneven age
Tum 3emipninTal/Soil type Humic Cambisols
Hammopcka sucunal/Altitude 1191 m
N
JpxxaBHo/State

Excrniozunuja/Exposition
Baacautmteo/Ownership

Novi Sa
i

i )

Belgrade

Smederovc

Cauka 4.151. Usrneq BUT 74
Figure 4.151. General view of SP 74

Cauka 4.150. TTosurmja BUT 74 na kaptu P. Cpouje
Figure 4.150. Position of SP 74 on the map of the Republic of
Serbia

95-100 %
0%

54.3%

0-10cm  23.1% 226%

20.7%
15-20 %
10-15 %

10-20 cm
npax/silt ™ mecax/sand
5-10 %

riuHa/clay
I'padmkon 4.131. 3actynibeHoCT cTabasna ca
onpehennm npouenTom nedonujanuje Ha BUT 74
Graph 4.131. Distribution of trees with a certain

percentage of defoliation on SP 74

I'padmkon 4.130. IIponeHTyanHa 3acTy/bEHOCT
(dpaknyja 3eMIbHIITA ca pa3nunuuTux Ayonna Ha BUT 74

Graph 4.130. Percentage distribution of soil fractions at
different depths on SP 74
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Buonnaukanujcka tauka 75 — I[pujenosse 11
Sample plot 75 — Prijepolje 11

Belorade

Camka 4.152. Iozummja BUT 75 Ha xaptu P. Cpouje
Figure 4.152. Position of SP 75 on the map of the Republic of

Serbia
0-10cm  20.6% 45.1% | 343%
1020cm  26.3% 434% | 308%
riuHa/clay  © npax/silt ™ necax/sand

I'paduxon 4.132. [IpoueHryanHa 3acTy/bEHOCT
(hpakmnmja 3eMIBHINTA ca pa3unuuTux nyomna Ha BUT 75
Graph 4.132. Percentage distribution of soil fractions at

different depths on SP 75

1. razguactBo/Forest Estate
Tox. mocraspamallnstallation year
Keanparua mpexal/Grid
Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type
Hammopcka sucunal/Altitude
Excrniozunuja/Exposition
Baacautmteo/Ownership

5%

A00 £

Ciauka 4.153. U3

[Ipujenosse/Prijepolje
2003

16 x 16 km

61-80 roguualyears
Gleyic Luvisols

1050 m

W

JpxxaBHo/State

eqé' B S
rien bBUT 75

Figure 4.153. General view of SP 75

35-40 %

15-20 %

5-10 %

0%

I'padmkon 4.133. 3actymbeHocT cTabaia ca
onpehenum mporeHToM nedomnujanuje Ha BUT 75
Graph 4.133. Distribution of trees with a certain
percentage of defoliation on SP 75
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buounaukanujcka tauka 76 — Put Tpuasa (I'ostuja 3anan)
Sample plot 76 — Rit Trnava (Golija zapad)

I11. razqurcTBo/Forest Estate [lymapcTBo/Sumarstvo
Tox. mocrasikamalInstallation year 2003

X Keanparna mpexal/Grid 16 x 16 km

Crapocrt cacrojune/Stand age 61-80 roguualyears

S e Tun semsbumra/Soil type Dystric Cambisols

‘ Hammopcka sucunal/Altitude 1526 m
Eolrade Excrnozunmja/Exposition SW
2 Bunacuumreo/Ownership JpxasHo/State

Camuka 4.155. Usrnen BUT 76
Figure 4.155. General view of SP 76

Cauxa 4.154. TTo3utja BUT 76 nHa kaptu P. CpOuje
Figure 4.154. Position of SP 76 on the map of the Republic of
Serbia

5-10 %

rinuHa/clay  © npax/silt ™ necax/sand

0%

I'padmkon 4.135. 3actymbeHocT crabaia ca
onpehennm mpouenrom aedonujanuje na BUT 76
Graph 4.135. Distribution of trees with a certain
percentage of defoliation on SP 76

I'padmxon 4.134. TIponieHTyanHa 3acTyn/bEHOCT
(pakimja 3eMIbUILTA ca pa3nuuuTuX nyouna na BUT 76
Graph 4.134. Percentage distribution of soil fractions at

different depths on SP 76
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Bbuounaukanujcka tauka 77 — PaukoBuheB 3a0pan (Pamka ncrox)
Sample plot 77 — Rackovi¢ev zabran (Raska istok)

Belgrade ¢

y o smedaroo -

Leskovac

Mtionca *

Cauxa 4.156. ITo3urja BUT 77 uHa kaptu P. CpOuje
Figure 4.156. Position of SP 77 on the map of the Republic of

Serbia
1020cm  227%  27.3% [50.0%
rinuHa/clay  © mpax/silt  ®necak/sand

I'padukon 4.136. [IporeHTyanHa 3acTy/bEHOCT
(hpaxmmja 3eMIBHINTA ca pa3nuuTux nyomna Ha BUT 77
Graph 4.136. Percentage distribution of soil fractions at

different depths on SP 77

I1I. razmuacto/Forest Estate [lIymapcTBo/Sumarstvo
Tox. nocrasbama/Installation year 2003
KBanparua mpexa/Grid 16 x 16 km

Crapocrt cacrojune/Stand age
Twum 3emspninTa/Soil type

Paznomo6HO/Uneven age

Calcaric Regosols

Hanmopcka sucunalAltitude 572 m
Excrozunmja/Exposition E
Comncrenuka/Private

Biacuumreo/Ownership
S ——

Cauxka 4.157. Usrneq BUT 77
Figure 4.157. General view of SP 77

35-40 %

5-10 %

0%

0-5%

I'paduron 4.137. 3acTymbeHocT crabana ca
onpehenum nporeHToM nedomnujanuje Ha BUT 77
Graph 4.137. Distribution of trees with a certain
percentage of defoliation on SP 77
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Buonnankanmjcka Tauka 78 — Golija Osredak (T"osimja ucTOK)
Sample plot 78 — Golija Osredak (Golija East)

W “\\ 1. razgurcTBO/FOrest Estate [LIymapcTBo/Sumarstvo
; L S, G Ton. nocrasmama/lnstallation year 2003
:S» oL _L( Ksanparna mpexa/Grid 16 x 16 km
¢ ’—)\ Crapocr cactojune/Stand age 61-80 roguualyears
\ - Tun 3emspumra/Soil type Eutric Regosols
)5 4 Hanmopcka Bucuna/Altitude 943 m
i " Befiade \“ Excmozurmja/Exposition E
J oy St \ N )
. i WA Baacuuimreo/Ownership HpsxaBHO/State
J oard 'Y
% L
o valjero 5/
< s
- -
k \‘ Kealjevo. \r\
@BUT 78 R D\
o "49 s 357k Pt 3

Leskovac

Miroace .

Cauka 4.158. Tlosuruja BUT 78 na kaptu P. CpOuje
Figure 4.158. Position of SP 78 on the map of the Republic of

Serbia
0-10cm  30.1% 402% | 200%
10-20 cm 37.2% 7% | 261%
rinuHa/clay  © mpax/silt M mecax/sand

I'paduron 4.138. [IpoueHryanHa 3acTy/bEHOCT
(hpakimja 3eMIbHINTA ca pa3uuuTux nyouna Ha BUT 78
Graph 4.138. Percentage distribution of soil fractions at

different depths on SP 78
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Cuamuka 4.159. Usrnex BUT 78
Figure 4.159. General view of SP 78

20-25 95,2035 %
- 0

15-20 %

0-5%

10-15 %

5-10 %

I'padpuxon 4.139. 3acTymbeHoct crabana ca
onpehennm npouenrom aedonujaruje na BUT 78
Graph 4.139. Distribution of trees with a certain
percentage of defoliation on SP 78



Bbnonngukanunjcka tauka 79 — Ilposiom

Sample plot 79 — Prolom

I11. razquracTBo/Forest Estate
Tox. mocraspamallnstallation year

Kganpatna mpexa/Grid
Crapocrt cacrojune/Stand age

Tormmma/Toplica

2003
16 x 16 km
101-120 romunalyears

Dystric Leptosols

Tum 3emipninTal/Soil type
Hammopcka sucunal/Altitude 1275 m
w
JpxxaBHo/State

Excrniozunuja/Exposition
Baacautmteo/Ownership

Belirade

L
\SERg,

Figure 4.161. General view of SP 79

Cauka 4.160. ITosurmja BUT 79 ua kaptu P. CpOuje

Figure 4.160. Position of SP 79 on the map of the Republic of
Serbia

15-20 %

10-15 %

L

0%

0-10cm  23.8% 30.1%
10-20 cm 24.9% 34.7%
rmuHa/clay  © mpax/silt ™ mecax/sand 0-5 %
I'paduxon 4.141. 3actymbeHoct crabana ca

onpehennm npouenrom aedonujaruje na BUT 79
Graph 4.141. Distribution of trees with a certain
percentage of defoliation on SP 79

I'paduxon 4.140. [IpoueHryanHa 3acTy/bEHOCT
(hpakimja 3eMIbHINTA ca pa3uuuTux nyouna Ha BUT 79

Graph 4.140. Percentage distribution of soil fractions at
different depths on SP 79
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buounaukanujcka tauxka 80 — beso/sun (baaune)

Sample plot 80 — Beloljin (Blace)

e, N
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Cauka 4.162. TTosuruja BUT 80 ua kaptu P. CpOuje
Figure 4.162. Position of SP 80 on the map of the Republic of

Serbia
0-10cm  246%  304% NS0
1020cm  240%  30.3% asTe
rmuHa/clay @ mpax/silt  ®necak/sand

I'padukon 4.142. TIporeHTyanHa 3acTy/bEHOCT
(pakipja 3emsbuInTa ca pa3nuunTux ayouna na BUT 80
Graph 4.142. Percentage distribution of soil fractions at

different depths on SP 80
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III. ra3nuacTBO/FOrest Estate Torumma/Toplica
Tox. mocrasipama/Installation year 2003
Ksanparua mpexal/Grid 16 x 16 km

Crapocrt cacrojune/Stand age
Tun 3emspnmTa/Soil type

81-100 roxunalyears
Albic Luvisols

Hammopcka sucunal/Altitude 437 m
Excmozurmja/Exposition N
Buacuumrso/Ownership CorncrBenuka/Private

Ciamuka 4.163. Vsrnex BUT 80

Figure 4.163. General view of SP 80

15-20 %

10-15 %

0-5%

I'paduron 4.143. 3acTyubeHocT crabana ca
onpehennm mpouenrom aedonujaiuje na BUT 80
Graph 4.143. Distribution of trees with a certain

percentage of defoliation on SP 80



buounaukanujcka tauka 81 — Kypmymiauja
Sample plot 81 — Kur§umlija
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Cauxa 4.164. TTo3uija BUT 81 Ha kaptu P. CpOuje
Figure 4.164. Position of SP 81 on the map of the Republic of

Serbia
0-10 cm 36.1% 432% | 20.7%
10-20 cm 37.0% 44.4% 186%
riuHa/clay  © npax/silt  ® necak/sand

I'paduxon 4.144. [TponeHTyanHa 3aCTYIIJHEHOCT
(pakipja 3embHINTa Ca pa3nuuuTuX nyouna na BUT 81
Graph 4.144. Percentage distribution of soil fractions at

different depths on SP 81

Bnacuumnrrso/Ownership

11I. razguacTBO/FOrest Estate Torumma/Toplica
Tox. mocrasisara/Installation year 2003
Ksanparua mpexa/Grid 16 x 16 km

41-60 romunalyears
Eutric Cambisols

Crapocrt cacrojune/Stand age
Twum 3emspniTa/Soil type

Hanmopcka sucunal/Altitude 453 m
Excrozunmja/Exposition w

Comncreenuka/Private

S

Vg T

Cumka 4.165. Usrnen BUT 81
Figure 4.165. General view of SP 81

25-30 %
0-5%

15-20 %
5-10 %

I'padmkon 4.145. 3acryrbeHocT cTabana ca
onpelernm mporuenToM aedonujanuje na BUT 81
Graph 4.145. Distribution of trees with a certain
percentage of defoliation on SP 81
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buounaukanujcka tauka 82 — ) Kuropaha
Sample plot 82 — Zitorada
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Cauka 4.166. TTosurmja BUT 82 na kaptu P. Cpouje
Figure 4.166. Position of SP 82 on the map of the Republic of

Serbia
0-10cm  28.6% 65.1% 613%
10-20cm  32.0% BI% | 323% |
rmuna/clay  © mpax/silt ™ necax/sand

I'padukon 4.146. [IporeHTyanHa 3acTy/bEHOCT
(pakipja 3eMIbHINTA Ca pa3nuuuTX nyouna na BUT 82
Graph 4.146. Percentage distribution of soil fractions at

different depths on SP 82
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III. ra3nuacTBO/FOrest Estate Torumma/Toplica
Tox. mocrasipama/Installation year 2003
Ksanparua mpexal/Grid 16 x 16 km

Crapocrt cacrojune/Stand age 61-80 roguualyears

Chromic Luvisols
Hammopcka sucunal/Altitude 480 m
Excmozurmja/Exposition NE
Buacuumrso/Ownership

X

Tun 3emspnmTa/Soil type

Cuamuka 4.167. Vsrnen BUT 82
Figure 4.167. General view of SP 82

95-100% | | 0%

0-5%

15-20 %

10-15%

5-10 %

I'paduxon 4.147. 3actymsseHocT cTrabana ca
onpehennm mpouentrom aedonujaiuje na BUT 82
Graph 4.147. Distribution of trees with a certain
percentage of defoliation on SP 82



buounaukanujcka tauka 83 — Kypmymiujcka 0ama
Sample plot 83 — KurSumlijska banja
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Cauka 4.168. TTosurmja BUT 83 na kaptu P. Cpbuje
Figure 4.168. Position of SP 83 on the map of the Republic of

Serbia
15-20 %
0-10cm  27.4% 44.5% 281%
10-20cm  27.9% 46.7%  25.4%
rauHa/clay ¥ mpax/silt ™ necax/sand

I'padmkon 4.148. [IponeHTyanHa 3acTyN/LEHOCT
(bpakipja 3eMIbUIITA ca pa3nuuuTUX nyonHa Ha BUT 83
Graph 4.148. Percentage distribution of soil fractions at

different depths on SP 83

Cuanka 4.169. Usrnex BUT 83
Figure 4.169. General view of SP 83

Torutuna/Toplica
2003

16 x 16 km

41-60 romunalyears
Eutric Cambisols
731m

E
JpxaBHo/State

5-10 %

I'padmkon 4.149. 3actymbeHocT crabaia ca
onpelernm mporenToM aedonujanuje na BUT 83
Graph 4.149. Distribution of trees with a certain
percentage of defoliation on SP 83
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Bnonngukanmnjcka tauka 85 — Besba riiaBa
Sample plot 85 - Velja glava

Subotica

Kikinda

Belyrade ¢

Pozareva:

Kragujevac

ok Cuopra
Kraljevo.

Kneevac

o 1L A
% €
o7 >3 Firot

Cauka 4.170. TTosurmja BUT 85 na kaptu P. CpOuje
Figure 4.170. Position of SP 85 on the map of the Republic of
Serbia

1020cm  203%  29.8%  [4965
rnuHa/clay  © mpax/silt ¥ mecax/sand

I'padmkon 4.150. [IponeHTyanHa 3acTyN/bEHOCT
¢dpaknyja 3emipHIITA ca pa3nununTux Ayonna Ha BUT 85
Graph 4.150. Percentage distribution of soil fractions at

different depths on SP 85
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III. ra3nuacTBO/FOrest Estate U_[yMa/Suma
Tox. mocrasibama/Installation year 2003
Ksanparua mpexal/Grid 16 x 16 km

81-100 roxunalyears
Eutric Cambisols

Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude 602 m
Excrnozunmja/Exposition N
Baacautmteo/Ownership ConcrBenuka/Private

9 s g o3 Y CRR ST

~ i £5

Cauka 4.171. Usrneq BUT 85
Figure 4.171. General view of SP 85

10-15 %

0%

I'padpuxon 4.151. 3acTymbeHoct crabana ca
onpehenum npoueHToM nedonujanuje Ha BUT 85
Graph 4.151 Distribution of trees with a certain
percentage of defoliation on SP 85



[Iyma/Suma
Tox. mocrasbamalInstallation year 2003
Keanparua mpexal/Grid 16 x 16 km
Crapocrt cacrojune/Stand age 81-100 roxunalyears
Dystric Regosols

Brnonnaukanujcka tauka 86 — Jlanorunune
III. ra3muacTBO/Forest Estate

Sample plot 86 — Lapotnice

Tum 3emipninTal/Soil type
Hammopcka sucunal/Altitude 252 m
NE
CormncrBenuka/Private

Excrniozunuja/Exposition
Baacautmteo/Ownership

Belgrade

\SERe,,

Camka 4.172. Tlozuumja BUT 86 Ha xaptu P. Cpouje Cuamka 4.173. Uzrnen BUT 86
Figure 4.173. General view of SP 86

Figure 4.172. Position of SP 86 on the map of the Republic of
Serbia

15-20 %

0%

10-15%
0-10cm  237%  268% | 495%
1020cm  269%  25.2% [ Ane (509
rmuHa/clay  © npax/silt M necax/sand
0-5%
I'padmkon 4.153. 3actymbeHocT cTabaia ca

onpehenum nporeHToM nedonujanuje Ha BUT 86
Graph 4.153. Distribution of trees with a certain
percentage of defoliation on SP 86

I'padmxon 4.150. IIponeHTyanHa 3acTynbeHOCT
(pakiyja 3eMJBUILTA ca pa3nuYuTuX 1yonHa Ha BUT 86

Graph 4.152 Percentage distribution of soil fractions at
different depths on SP 86
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buounaukanujcka tauka 87 — Lipna Tpasa
Sample plot 87 — Crana Trava
1. razguactBo/Forest Estate
Tox. mocraspamallnstallation year
Keanparua mpexal/Grid
Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude

Excrniozunuja/Exposition
Baacautmteo/Ownership

Belorade

L
SERy,
“

Camnka 4.174. Tlozunmja BUT 87 Ha xaptu P. Cpouje
Serbia

Figure 4.174. Position of SP 87 on the map of the Republic of

0-10cm = 21.3% 37.1%
10-20cm  21.5% 38.9%
rimHa/clay  © mpax/silt ™ mecax/sand

[Iyma/Suma

2003
16 x 16 km
101-120 romunalyears

Dystric Cambisols
1286 m

N
Concrsenuka/Private

Cauka 4.175. Usrnen BUT 87
Figure 4.175. General view of SP 87

10-15%

5-10 %

0%

0-5%

I'paduxon 4.155. 3actymsseHocT crabamna ca
onpelernm mporenToM aedosnujanuje na BUT 87

Graph 4.155. Distribution of trees with a certain
percentage of defoliation on SP 87

I'paduxon 4.154. [TponeHTyanHa 3aCTYIIHEHOCT
(pakipja 3eMIbHIITA Ca pa3nuuuTuX nyouna na BUT 87

Graph 4.154. Percentage distribution of soil fractions at
different depths on SP 87
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Bbnonngukanujcka rauka 88 — bojHuk
Sample plot 88 — Bojnik
% 1. razguactBo/Forest Estate
Tox. mocrasbamalInstallation year 2003
£ Ksanparua mpesxa/Grid 16 x 16 km
Crapocr cactojune/Stand age 21-40 ronuHalyears
Tum 3emipninTal/Soil type Albic Luvisols
Hammopcka sucunal/Altitude 372 m
E
CormncrBenuka/Private

[Iyma/Suma

Excrniozunuja/Exposition
Baacautmteo/Ownership

Beldrade

Cauka 4.177. Usrneq BUT 88
Figure 4.177. General view of SP 88

Cauka 4.176. Tlosurmja BUT 88 na kaptu P. CpOuje
Figure 4.176. Position of SP 88 on the map of the Republic of
Serbia
20-25 %
0%

10-15 %

35.9%
0-5%

28.0%

5-10 %

0-10cm

10-20 cm
npax/silt ™ necax/sand

rimHa/clay
I'padukon 4.158. 3actymbeHocT crabaia ca
onpehennm npouenrom aedonujanuje na BUT 88
Graph 4.158. Distribution of trees with a certain

I'padmxon 4.157. [IpoueHryanHa 3acTy/bEHOCT
(pakiuja 3emsbuINTa ca pa3nuuuTuX nyonna na BUT 88
percentage of defoliation on SP 88

Graph 4.157. Percentage distribution of soil fractions at
different depths on SP 88
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Brnonngukanujcka tauka 89 — Ilen
III. ra3nuacTBO/FOrest Estate IHyMa/guma
Tox. mocrasbamalInstallation year 2003
16 x 16 km
21-40 roqunalyears

Sample plot 89 — DzZep
Eutric Cambisols

Keanparua mpexal/Grid
Crapocrt cacrojune/Stand age

Tum 3emipninTal/Soil type
Hammopcka sucunal/Altitude 500 m
NW
CormncrBenuka/Private

Excrniozunuja/Exposition
Baacautmteo/Ownership

ey

Beldrade

SRy,

Cuamka 4.179. Vsrnex BUT 89
Figure 4.179. General view of SP 89

Cauka 4.178. Tlosuimja BUT 89 na kaptu P. Cpbuje
Figure 4.178. Position of SP 89 on the map of the Republic of
Serbia

75-80 %

35-40 %
25-30 %

20-25%

15-20 %

0%

10-20cm  18.1% 50.6% - 10-15%
5-10 %
riuHa/clay @ mpax/silt ™ necak/sand
0-5%
I'padpuxon 4.160. 3acTymbeHoct crabana ca
onpehennm mpouenrom aedonujaiuje na BUT 89
Graph 4.160. Distribution of trees with a certain

I'paduxon 4.159. [IpoueHryanHa 3acTynbEHOCT
(pakipja 3eMbHINTA Ca pa3nuuuTuX nyouna na BUT 89

Graph 4.159. Percentage distribution of soil fractions at
different depths on SP 89
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Bbuounaukanujcka tauka 90 — I'opwa Jbydara
Sample plot 90 — Gornja Ljubata

>, III. ra3nuacTBO/FOrest Estate Bpame/Vranje

Tox. mocrasbamalInstallation year 2003
5 Ksanparua mpesxa/Grid 16 x 16 km
Crapocr cactojune/Stand age >120 romunalyears
Tum 3emipninTal/Soil type Dystric Leptosols
Hammopcka sucunal/Altitude 1482 m
N
JpxxaBHo/State

Excrniozunuja/Exposition
Baacautmteo/Ownership

Belgrade

SERg,

@BHT 90

Cauka 4.181. Usraex BUT 90
Figure 4.181. General view of SP 90

Cauka 4.180. ITosurmja BUT 90 ua kaptu P. Cpbuje
Figure 4.180. Position of SP 90 on the map of the Republic of
Serbia

5-10 %

18.8%

0-10 cm
0%

10-20cm  17.9% 38.9%
npax/silt ™ mecax/sand

riuna/clay
I'padpuxon 4.162. 3acTymibeHoct crabana ca

I'padukon 4.161. [IpoueHryanHa 3acTybEHOCT
(pakuuja 3emsbuINTa ca paznuuuTux nyouna na BUT 90 onpehennm npouenTom nedonujanuje na BUT 90
Graph 4.161. Percentage distribution of soil fractions at Graph 4.162. Distribution of trees with a certain
different depths on SP 90 percentage of defoliation on SP 90
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buounaunkanujcka tauka 91 — Biaacuncko jezepo
Sample plot 91 — Vlasinsko Jezero

S

V. s III. ra3nuacTBO/FOrest Estate Bpame/Vranje
X .».‘.7\" 1 Tox. nocrasmamallnstallation year 2003
9 N Kganpatna mpesxa/Grid 16 x 16 km
I y ‘ \ Crapocrt cacrojune/Stand age 41-60 romunalyears
N s T NA Tun semsbumra/Soil type Dystric Cambisols
5 Hammopcka sucunal/Altitude 1370 m
’ Beirade P Excriosuruja/Exposition S
2 S e 2 Bunacuumreo/Ownership JpsxaBHo/State

o

SER -
=8y, ¢

Mironce

Cuanka 4.182. Tlo3unja BUT 91 Ha kaptu P. Cpouje Cuamka 4.183. Uzrnen BUT 91
Figure 4.182. Position of SP 91 on the map of the Republic of Figure 4.183. General view of SP 91
Serbia

0-5%

25-30 %

20-25 % .

15-20 %

5-10 %

0-10cm  18.3% 30.8%

rnuHa/clay @ mpax/silt ™ necak/sand

10-15 %

I'padmkon 4.163. [IponeHTyanHa 3acTyN/bEHOCT I'padmkon 4.164. 3actymibeHocT crabaia ca
(bpakipja 3eMIbHIITA ca pa3nnuuTuX ayouna na BUT 91 onpehennm mpouenrom aedonujamuje na BUT 91
Graph 4.163. Percentage distribution of soil fractions at Graph 4.164. Distribution of trees with a certain

different depths on SP 91 percentage of defoliation on SP 91
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Bnonngukanujcka tauka 92 — Bucoka P:xxana
Sample plot 92 — Visoka RZana
III. ra3nuacTBO/FOrest Estate [Mupot/Pirot
Tox. mocrasbamalInstallation year 2003
Ksanparua mpesxa/Grid 16 x 16 km
61-80 roguualyears
Eutric Cambisols

Crapocrt cacrojune/Stand age
788 m

Tum 3emipninTal/Soil type
Hammopcka sucunal/Altitude
NE
CormncrBenuka/Private

Excrniozunuja/Exposition
Baacautmteo/Ownership

Belgrade

“4

L
SERp,

BUT 92@

Cauka 4.185. Usrnen BUT 92
Figure 4.185. General view of SP 92

Cauka 4.184. Tlosuimja BUT 92 na kaptu P. CpOuje
Figure 4.184. Position of SP 92 on the map of the Republic of

Serbia
5-10%

0-10cm 31.3% 50.1%
1020cm  32.2% 49.6% 18.2%
rmuHa/clay  © npax/silt ™ necax/sand
0%
I'padukon 4.166. 3acTyrbeHocT crabana ca

onpehennm npouentom nedonujanuje na BUT 92
Graph 4.166. Distribution of trees with a certain
percentage of defoliation on SP 92

I'padmkon 4.165. [IpoleHTyanHa 3acTyN/bEHOCT
105

(pakiuja 3eMJbHILTA Ca pa3nuuuTuX Kyonna na BUT 92

Graph 4.165. Percentage distribution of soil fractions at
different depths on SP 92



Bnonnpukannjcka tauka 93 — Beauka Jlykama
Sample plot 93 — Velika Lukanja
III. ra3nuacTBO/FOrest Estate [Mupot/Pirot
Tox. mocrasikamalInstallation year 2003
16 x 16 km
81-100 roxunalyears
Calcaric Cambisols

Keanparna mpexal/Grid

Crapocrt cacrojune/Stand age

Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude 480 m
S

A

Excrnozunmja/Exposition
tBO/OWnership

Bmacuumr
s

Belorade

L
SERg,
“

_BUT of

Cauxa 4.187. Usrnex BUT 93
Figure 4.187. General view of SP 93

Cauxa 4.186. ITo3uija BUT 93 Ha kaptu P. CpOuje
Figure 4.186. Position of SP 93 on the map of the Republic of

Serbia

5-10 %

23.2% | 245% |

0-10cm 52.3%
10-20 cm
rmuHa/clay  © mpax/silt ™ necak/sand
0%
I'paduron 4.168. 3acTymbeHocT crabana ca
onpehennm mpouentrom aedonujaiuje na BUT 93
Graph 4.168. Distribution of trees with a certain
percentage of defoliation on SP 93

I'padmkon 4.167. [IponeHTyanHa 3acTy/bEHOCT
(bpakipja 3eMmIbuILTA ca pa3nuuuTuX ayouna va BUT 93

Graph 4.167. Percentage distribution of soil fractions at
different depths on SP 93
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Bnonngukanujcka tauka 94 — Iloranoso
Sample plot 94 — Poganovo

Belgrade

st Ry,

Cauka 4.188. Tlosuimja BUT 94 na kaptu P. Cpouje
Figure 4.188. Position of SP 94 on the map of the Republic of

Serbia
0-10 cm 34.1% 396% | 263%
10-20 cm 37.2% /4% | 204% |
riuHa/clay  © mpax/silt ™ mecak/sand

I'padukon 4.169. [IporeHTyanHa 3acTy/bEHOCT
(dpakipja 3embHINTa ca pa3nuuuTuX ayouna na BUT 94
Graph 4.169. Percentage distribution of soil fractions at

different depths on SP 94

1. razguactBo/Forest Estate
Tox. mocraspamallnstallation year
Keanparua mpexal/Grid
Crapocrt cacrojune/Stand age

Tum 3emipninTal/Soil type

[upot/Pirot

2003

16 x 16 km

61-80 roguualyears
Chromic Cambisols

Hammopcka sucunal/Altitude 616 m
Excrniozunuja/Exposition N
JpxxaBHo/State

Baacautmteo/Ownership

o+ LR

Cuamuka 4.189. Vsrnex BUT 94
Figure 4.189. General view of SP 94

5-10 %

0%

I'paduron 4.170. 3acTymbeHocT crabana ca
onpehennm mpouentom aedonujanuje na BUT 94
Graph 4.170. Distribution of trees with a certain
percentage of defoliation on SP 94
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Bnonnaukanujcka tauka 95 — Tonum noa
Sample plot 95 — Topli Dol

V. <\ I11. ra3muncTBO/FOrest Estate [upor/Pirot
* > \ Tox. mocrassama/lnstallation year 2003
F, - Pl \ Kganpatna mpexa/Grid 16 x 16 km
f n ' Crapocrt cacrojune/Stand age 61-80 romunalyears
N e TN Tun semsbumra/Soil type Eutric Leptosols
5 oy , § Hammopcka sucunal/Altitude 1230 m
P Belode x; Excnosunmja/Exposition w
i g 2 S o O \z’/ \’ \ Bnacuumrso/Ownership JpsxaBHo/State
i1

Mironce

Cauka 4.190. ITosurmja BUT 95 na kaptu P. CpOuje
Figure 4.190. Position of SP 95 on the map of the Republic of
Serbia

0-10cm

22.1% 52.4% | 255%
241%

10-20 cm 27.0% 48.9%

rmuHa/clay  © mpax/silt ™ necak/sand

I'padmkon 4.171. [IpoueHryanHa 3acTy/bEHOCT
(hpakimja 3eMIpHINTA ca pa3uuuTux nyouna Ha BUT 95
Graph 4.171. Percentage distribution of soil fractions at

different depths on SP 95
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Cumka 4.191. Ysrnex BUT 95

Figure 4.191. General view of SP 95

I'padpuxon 4.172. 3actymbeHoct crabana ca
onpehenum nporeHToM nedonujanuje Ha BUT 95
Graph 4.172. Distribution of trees with a certain
percentage of defoliation on SP 95



Buounnukanmjcka Tauka 96 — MyxoBan

Sample plot 96 — Muhovac

1. razguactBo/Forest Estate
Tox. mocraspamallnstallation year
Keanparua mpexal/Grid
Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type
Hammopcka sucunal/Altitude

Bpame/Vranje
2003

16 x 16 km
61-80 roguualyears

Dystric Cambisols
850 m
N

JpxxaBHo/State

Excrniozunuja/Exposition

Baacautmteo/Ownership

S
o 1t

Belarade

Cuamka 4.193. Usrnex BUT 96
Figure 4.193. General view of SP 96

Cauka 4.192. Tosuruja BUT 96 nHa kaptu P. CpOuje
Figure 4.192. Position of SP 96 on the map of the Republic of
Serbia

75-80 %

45-50 %

35-40 %

20-25 %

10-20cm  21.1%
npax/silt ™ mecax/sand
5-10 %

0%

riuHa/clay
I'padpuxon 4.174. 3actyrbeHoct crabana ca
onpehennm npouenrom aedonujaruje Ha BUT 96
Graph 4.174. Distribution of trees with a certain
percentage of defoliation on SP 96

I'padmkon 4.173. [IpoueHryanHa 3acTy/bEHOCT
(pakuuja 3emsbuINTa ca pa3nuuuTuX nyonna na BUT 96

Graph 4.173. Percentage distribution of soil fractions at
different depths on SP 96
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Bnonngukanujcka tauka 97 — Baaanunn Xan
Sample plot 97 — Vladi¢in Han

Belarade

@BUT 97

Vranye

Cauka 4.194. Tlosuimja BUT 97 ua kaptu P. CpOuje
Figure 4.194. Position of SP 97 on the map of the Republic of
Serbia

0-10cm = 22.3% 30.1%

1020cm 143%  367% L0 400%

riuHa/clay  © npax/silt ™ necax/sand

I'paduxon 4.175. [IponeHTyanHa 3aCTyIIHEHOCT
(pakipja 3eMIbHINTA Ca pa3nuuuTuX nyouna na BUT 97
Graph 4.175. Percentage distribution of soil fractions at

different depths on SP 97
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1. razguactBo/Forest Estate
Tox. mocraspamallnstallation year
Keanparua mpexal/Grid
Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type
Hammopcka sucunal/Altitude
Excrniozunuja/Exposition

ship

;

Bracaumrso/Owner:

5 ¥ %

Bpame/Vranje

2003

16 x 16 km

101-120 romunalyears
Eutric Cambisols

403 m

E
ConctBenunka/Private

Cuamuka 4.195. Vsrnex BUT 97
Figure 4.195. General view of SP 97

10-15 %

5-10 %

I'padukon 4.176. 3acTybeHocT crabana ca
onpehennm mpouentom aedonujaiuje na BUT 97
Graph 4.176. Distribution of trees with a certain
percentage of defoliation on SP 97



buounaukanujcka tauka 98 — Kohypa
Sample plot 98 — Koéura

N III. ra3nuacTBO/FOrest Estate Bpame/Vranje
Tox. mocrasbamalInstallation year 2003
A Keanparua mpexal/Grid 16 x 16 km
Crapocr cactojune/Stand age 101-120 romunalyears
Tun 3emspumTa/Soil type Eutric Cambisols
- : Hammopcka sucunal/Altitude 1010 m
7 Beifiade Excmo3unuja/EXposition w

B Buacuunrreo/Ownership Hpxasro/State

|F 7

L
SERy,
\ %]

@ BUT 98

Ciamka 4.196. [Tozunumja BUT 98 Ha kaptu P. Cpouje Cuamka 4.197. Usrnen BUT 98
Figure 4.196. Position of SP 98 on the map of the Republic of Figure 4.197. General view of SP 98

Serbia

10-15%

0-10cm  285% a5% | 300%

1020cm 135%  324% 5415
rnuHa/clay  © mpax/silt  ® necax/sand
5-10 %
I'padmxon 4.177. TIponieHTyanHa 3acTyn/bEHOCT I'padmkon 4.178. 3actymbeHocT crabaia ca
(bpakipja 3eMIbUIITA ca pa3nuIuTUX 1yorHa Ha BUT 98 onpehennm mpouentrom aedonujaiuje na BUT 98
Graph 4.177. Percentage distribution of soil fractions at Graph 4.178. Distribution of trees with a certain
different depths on SP 98 percentage of defoliation on SP 98
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Brnonngukanmnjcka tauka 99 — Bpamcka bama
Sample plot 99 — Vranjska Banja

Belgrade

Serbia

Cauka 4.198. Tlosuruja BUT 99 na kaptu P. CpOuje
Figure 4.198. Position of SP 99 on the map of the Republic of

47.8%

0-10cm 15.0%

10-20cm  14.0%

rimHa/clay

I'padmkon 4.179. TIponeHTyanHa 3acTy/bEHOCT
(bpakipja 3eMIbHINTA ca pa3nnuuThX ayouna va BUT 99

Bpame/Vranje

2003
16 x 16 km
61-80 roguualyears

Eutric Cambisols

868 m

NW
JpxxaBHo/State

1. razguactBo/Forest Estate
Tox. mocraspamallnstallation year
Kganpatna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type
Hammopcka sucunal/Altitude

Excmozurmja/Exposition
Baacautmteo/Ownership

% %

Cuamka 4.199. Vsrnex BUT 99
Figure 4.199. General view of SP 99

npax/silt ™ necax/sand
I'padukon 4.180. 3actynibeHocT cTabana ca

onpehennm mpouentom aedonujaiuje na BUT 99

Graph 4.180. Distribution of trees with a certain
percentage of defoliation on SP 99

Graph 4.179. Percentage distribution of soil fractions at
different depths on SP 99
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Brnonnpukanmnjcka tauka 100 — I'ozemo Ceno
Sample plot 100 — Golemo Selo

Belgrade

. @BHT 100

Vianye

Cauxa 4.200. ITosuja BUT 100 ua xaptu P. Cpouje
Figure 4.200. Position of SP 100 on the map of the Republic of

Serbia
0-10 cm 43.6% 448%  116%
1020em 188%  421% NS
rnuHa/clay  © mpax/silt ™ nmecak/sand

I'padmxon 4.181. [IponieHTyanHa 3acTynjbeHOCT
(dpakimja 3emspHIITA ca pazauauTux 1youna Ha BUT 100
Graph 4.181. Percentage distribution of soil fractions at
different depths on SP 100

1. razguactBo/Forest Estate
Tox. mocraspamallnstallation year
Kganpatna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type
Hammopcka sucunal/Altitude
Excrniozunuja/Exposition
Baacautmteo/Ownership

Bpame/Vranje
2003

16 x 16 km
>121 roxunalyears
Eutric Cambisols
634 m

N
JpxxaBHo/State

Cumka 4.201. Ysrnex BUT 100
Figure 4.201. General view of SP 100

I'padmkon 4.182. 3actymbeHocT crabaia ca
onpehennm npouentom nedonujanuje na BUT 100
Graph 4.182. Distribution of trees with a certain
percentage of defoliation on SP 100
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Bnonngukanujcka tauka 101 — Aeaudaaro
Sample plot 101 — Deliblato
- = 2N\ I11. razguaCcTBO/FOrest Estate Banat/Banat
* AN Tox. mocrasmamal Installation year 2003
3T v n Ksanparua mpexal/Grid 16 x 16 km
2 Crapocrt cacrojune/Stand age 101-120 romunalyears
Tum 3emipninTal/Soil type Calcaric Arenosols
Hammopcka sucunal/Altitude 125 m
NW
JpxxaBHo/State

Excmozurmja/Exposition
Baacautmteo/Ownership

—

!
SER y
2t |

Mironce

Cumka 4.203. Usrnex BUT 101
Figure 4.203. General view of SP 101

Cauxa 4.202. TTosuja BUT 101 ua xaptu P. Cpouje
Figure 4.202. Position of SP 101 on the map of the Republic of

Serbia
10-15 %
15-20 %

85-90 %

75-80 %
20-25%

25-30 %

65-70 %
3.9% 3.6% 92.5% =
osoem - ———
- 0
4.0% 0.4% 95.6% 20-95 /i
wz0em (| 5o
35-40 %
30-35 %

H recak/sand

rouHa/Clay M mpax/silt
I'padmkon 4.184. 3actymbeHocT crabaia ca
onpehennm npouentom aedonujanuje na BUT 101

I'padmkon 4.183. T[IponeHTyanHa 3acTyN/bEHOCT
(dpakiumja 3emIpHIITA ca pazauuuTux 1yomna Ha BUT 101
Graph 4.184. Distribution of trees with a certain
percentage of defoliation on SP 101

Graph 4.183. Percentage distribution of soil fractions at
different depths on SP 101
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Bbuounnukanmjcka tauka 102 — IlnaBua
Sample plot 102 — Plavna

N
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Camnka 4.204. Ilozummja BUT 102 na xaptu P. Cpouje
Figure 4.204. Position of SP 102 on the map of the Republic of
Serbia

rnuHa/clay  © mpax/silt ™ necak/sand

I'padmkon 4.185. TIponeHTyanHa 3acTy/bEHOCT
(dpakimja 3embuInTa ca paznuuutux ayouna va BUT 102
Graph 4.185. Percentage distribution of soil fractions at
different depths on SP 102

1. razguactBo/Forest Estate
Ton.mocrasisamalInstallation year
Kganpatna mpexa/Grid
Crapocrt cacrojune/Stand age

Hosu Can/Novi Sad
2003

16 x 16 km

<25 roaunalyears

Buacuumrso/Ownership

Tun 3emspnmTa/Soil type Calcaric Fluvisols

Hammopcka sucunal/Altitude 75 m
Excmozurmja/Exposition Pasno/Flat

Np:xasHo/State

-

¥

Cauka 4.205. Usrnen BUT 102

Figure 4.205. General view of SP 102

I'padmkon 4.186. 3actyrbeHocT cTabana ca
onpelernm npoienToM aedonujanuje na BUT 102
Graph 4.186. Distribution of trees with a certain
percentage of defoliation on SP 102
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Bbrnonnaukanujcka tauka 103 — Ogann
Sample plot 103 — Odzaci

W e \\ I11. ra3mumcTBO/FOrest Estate Com60op/Sombor
£ ol T Tox. nocrabibama/Installation year 2003
s e af KpanpaTaa mpesxa/Grid 16 x 16 km
(L_. L
(C\ S 3,\ Crapocr cacrojune/Stand age 21-40 romunalyears
D R Tun 3emspumrTa/Soil type Mollic Fluvisols
& <’/ Hanmopcka Bucuna/Altitude 75m
Il NN S _ -
- ? oL JE eatae K Excrosunmja/Exposition Pasno/Flat
Ny Smeddovs PN .
oo \“’“‘-\ J o Bnacuumnrrso/Ownership JpxaBHO/State
o \v " ‘6‘9 o
\\ Valjes :-)
“, 1350 m §»‘l
& #1
s R ]
~ ¢ 1
R Y % Ve b \‘\\
\\,\ ; Shekoras ///

Cauxa 4.206. ITosuja BUT 103 ua xaptu P. Cpouje

Figure 4.206. Position of SP 103 on the map of the Republic of

Serbia

Cauxka 4.207. Usrnex BUT 103

Figure 4.207. General view of SP 103

90-95 %

85-90 %
75-80 % -

5-10 %

10-15%

65-70 % — 15-20 %
10-20cm  19.1% 38.7% _ 20-25 %
55-60 %
25-30 %
rnuHa/clay @ mpax/silt ™ necak/sand 50-55 0% 30-35 %

45-50 %
0 35-40 %

I'padukon 4.188. 3actymbeHocT crabaia ca
onpelernm nporenTom aedonujanuje na BUT 103
Graph 4.188. Distribution of trees with a certain
percentage of defoliation on SP 103

I'padmkon 4.187. [IponeHTyanHa 3acTyN/bEHOCT
(dpakumja 3embuInTa ca paznuuutux ayouna va BUT 103
Graph 4.187. Percentage distribution of soil fractions at
different depths on SP 103
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buounaukanujcka tauka 104 — Moposuh

Sample plot 104 — Morovi¢

o P Novsad

1. razguactBo/Forest Estate
Tox. mocraspamallnstallation year
Kganpatna mpexa/Grid
Crapocrt cacrojune/Stand age

Tum 3emipninTal/Soil type

Cp.Mutposun/Sr.Mitrovica
2003

16 x 16 km

21-40 roqunalyears
Eutric Fluvisols

"f‘:oBI/IT 104 Hammopcka sucunal/Altitude 75 m
P seliode Excrosummja/EXposition Pasno/Flat
- T e S 0 Buacautreo/Ownership JpxaBHo/State

v, 53 T

OpYen "

Nis

Mironce

Cumka 4.209. Usrnex BUT 104

Cauxa 4.208. TTosuja BUT 104 ua xaptu P. Cpouje
Figure 4.209. General view of SP 104

Figure 4.208. Position of SP 104 on the map of the Republic of
Serbia

35-40 %
10-15%

0-10cm 12.6% 46.8% 5-10 %

10-20cm  16.9% 47.6% o ass%

rnuHa/clay  © mpax/silt ™ mecax/sand

I'paduxon 4.190. 3acTymbeHoct crabana ca
onpehennm npouenrom aedonujanuje na BUT 104
Graph 4.190. Distribution of trees with a certain
percentage of defoliation on SP 104

I'paduxon 4.189. [IpoueHryanHa 3acTy/bEHOCT
(dpaknyja 3eMIBbHINTA ca pa3anuuTux nyonna Ha BUT 104
Graph 4.189. Percentage distribution of soil fractions at
different depths on SP 104
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buounaukanujcka tauka 105 — YopranoBauka myma

Sample plot 105 — Cortanovaka Suma
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Cauka 4.210. TTosuruja BUT 105 na kaptu P. Cpouje
Figure 4.210. Position of SP 105 on the map of the Republic of
Serbia

0-10cm 12.4% 31.5%

10-20cm 11.9% 28.2%

rinuHa/clay © npax/silt ™ necax/sand

I'padmkon 4.191. TIponeHTyanHa 3acTyI/bEHOCT
(dpakumja 3emsbuInTa ca paznuuutux ayouna va BUT 105
Graph 4.191. Percentage distribution of soil fractions at
different depths on SP 105

118

1. razgurcTBO/FOrest Estate HIT ®pymika T'./NP Frugka G.
Tox. mocrasipamalInstallation year 2003
Ksanparua mpexal/Grid 16 x 16 km

Crapocrt cacrojune/Stand age
Tun 3emspnmTa/Soil type

81-100 roxunalyears
Mollic Leptosols

Hammopcka sucunal/Altitude 175 m
Excmozurmja/Exposition N
Buacuumrso/Ownership

HpxaBHo/State
oo .

Cauxa 4.211. Usrnex BUT 105
Figure 4.211. General view of SP 105

90-95 %

\

30-35%
20-25 %

10-15 %

0%

5-10 %

0-5%

I'padmkon 4.192. 3actynibeHOCT cTabaja ca
onpelernm mpoienTom aedonujanuje na BUT 105
Graph 4.192. Distribution of trees with a certain
percentage of defoliation on SP 105



Brnonngukanujcka tauka 106 — [lonoBuna
Sample plot 106 — Popovica

SN A I1I. raspuncTBO/FOrest Estate HIT ®pymika I'./NP Fruska G.

ol 5 ‘ Top. nocrasbamal Installation year 2003
e n Ksazpatha mpexal/Grid 16 x 16 km
‘ : Crapocr cactojune/Stand age >120 roaunalyears
b it 106 Tum 3embumTa/Soil type Dystric Cambisols
& < Hammopcka sucunal/Altitude 425 m
il ~\ Belgrade C \ Excmozurmja/Exposition SE
2 s 0, N Baacuuimreo/Ownership JpxaBHo/State

Canka 4.212. Tlosunmja BUT 106 Ha kaptu P. Cpouje Cuamka 4.213. Uzrnen BUT 106
Figure 4.212. Position of SP 106 on the map of the Republic of Figure 4.213. General view of SP 106

Serbia

25-30 96 2220 % 0%

20-25 %

0-5%

15-20 %

10-20cm 9.2% 20.2%
10-15 %

rnuHa/clay  © mpax/silt ™ necak/sand
5-10 %

I'padpuxon 4.194. 3actymbeHoct crabana ca
onpehennm npouentom nedonujanuje na BUT 106
Graph 4.194 Distribution of trees with a certain
percentage of defoliation on SP 106

I'padmkon 4.193. [IpoueHryanHa 3acTy/bEHOCT
¢dpaknyja 3eMIpHINTA ca pa3anuuTux nyonna Ha BUT 106
Graph 4.193. Percentage distribution of soil fractions at
different depths on SP 106
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Buonngukanujcka tauka 107 — YVikuue I (Typcku norok)
Sample plot 107 — Uzice I (Turski Potok)

W e \\\ I1I. rasguactBO/Forest Estate Vaxune/UZice
(:‘g ol LN Tox. mocrasbamalInstallation year 2003
s e a Kganparna mpexal/Grid 16 x 16 km
5\ ’3,\ Crapocr cactojune/Stand age 81-100 roxunalyears
I?\i» i s R W Tun 3emsbuma/Soil type Dystric Cambisols
& 1N 1d Hamvopcka Bucusa/Altitude 625 m
T L e Excriosuruja/Exposition SE
/ N, sugides ™ . .
/ e S et \M“‘-\ J/ 2 Buacuumrso/Ownership Concrsenuka/Private
\\7 Valjera ;}-’ ) e
(}.‘.‘;ﬁ Kragujevac ""f
- @BUT 107 oAl 2=
* Kralje: A
) \
) . "‘A = Leskovac 4
’-’J"; ’ Mironce (:‘\_V !
A Pt Prist '
) 1:
‘,\ enane~ (3
¢ : :
Canka 4.214. Tlosuuuja BUT 107 na xaptu P. Cpouje Cuamka 4.215. Uzrnen BUT 107
Figure 4.214. Position of SP 107 on the map of the Republic of Figure 4.215. General view of SP 107
Serbia

10-15%

0-10cm  17.7% 52.2%

10-20cm  17.8% 47.1% 3%

rnuHa/clay  © npax/silt  ® mecax/sand

0-5%
I'padukon 4.195. [poreHTyanHa 3acTy/bEHOCT I'paduron 4.196. 3acTymbeHocT crabana ca
(pakimja 3embHILTA ca pa3nuuuTuX ayouna va BUT onpelernm nporenToM aedonujauuje na BUT 107
Graph 4.195. Percentage distribution of soil fractions at Graph 4.196. Distribution of trees with a certain
different depths on SP percentage of defoliation on SP 107
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Bbrnonngukanujcka tauka 401 — Tapa 1
Sample plot 401 — Tara |

Belorade

L
SERy
by

Cauxa 4.216. TTosuja BUT 401 ua xaptu P. Cpouje
Figure 4.216. Position of SP 401 on the map of the Republic of

Serbia
0-10cm  22.7% 60.0% 17.3%
10-20 cm
rmuHa/clay  © npax/silt  ®mecax/sand

I'paduxon 4.197. [IpoueHryanHa 3acTy/bEHOCT
(pakuuja 3emsbHIITA ca pa3nuuuTuX ayouna na BUT
Graph 4.197. Percentage distribution of soil fractions at
different depths on SP

1. razgurcTBO/FOrest Estate HIT Tapa/NP Tara
Tox. mocraibama/Installation year 2004
Keanparua mpexal/Grid 4 x4 km

>120 rogunalyears
Chromic Cambisols

Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude 1098 m
Excrniozunuja/Exposition NW

Baacautmteo/Ownership HpsxaBHO/State

Cumka 4.217. Vsrnen BUT 401
Figure 4.217. General view of SP 401

35-40 %

0%

I'padmkon 4.198. 3actymbeHocT crabaia ca
onpehennm npouentom nedonujanuje na BUT 401
Graph 4.198. Distribution of trees with a certain
percentage of defoliation on SP 401
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Buonnaukanujcka tauka 402 — Tapa I (I{paun Bpx)
Sample plot 402 — Tara Il (Crni Vrh)

III. razguacTBO/FOrest Estate HIT Tapa/NP Tara
Tox. nocrasbama/Installation year 2004

% Ksanparua mpexa/Grid 4 x4 km
: . Crapocrt cacrojune/Stand age ~ 101-120 romuna/years
o POl ‘ Tun 3emssumra/Soil type Mollic Leptosols
Hanmopcka sucunalAltitude 1151 m
Belirade ) Excrosummja/Exposition S

; Bnacaumreo/Ownership HpxasHo/State
S 3 ‘ : g

Valjed

GEIT 402, " o

2

Canka 4.218. Tlo3unmja BUT 402 na kaptu P. Cpouje Cuamka 4.219. Uzrnen BUT 402
Figure 4.218. Position of SP 402 on the map of the Republic of Figure 4.219. General view of SP 402
Serbia

5-10 %
0-l0cm  32.8% 51.3% 15.9%
1020cm  31.6% 46.7% 217%
rinuHa/clay  © npax/silt  ®mecak/sand
0%

I'padmxon 4.199. TIponeHTyanHa 3acTynbeHOCT I'padukon 4.200. 3actymibeHocT cTabaia ca
(pakumja 3emsbuIITa ca pasnmuuuTux ayouna va BUT 402 onpehennm npouenrom aedonujaruje na BUT 402
Graph 4.199. Percentage distribution of soil fractions at Graph 4.200. Distribution of trees with a certain

different depths on SP 402 percentage of defoliation on SP 402
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Bbrnonngukanujcka tauka 403 — [lexape
Sample plot 403 — Pekare
11I. razguacTBO/FOrest Estate U_[yMa/guma
lox. noctasbama/Installation year 2004
Ksanparna mpesxal/Grid 4 x 4 km
Crapocrt cacrojune/Stand age 81-100 roxunalyears
Dystric Podzoluvisols
915 m

Tum 3emibuinTal/Soil type
Hanmopcka sucunalAltitude
S

Excrosunmja/Exposition
o/Ownership JpxaBHO/State

BiacuumiTs:
5 WA G | |
I

Belgrade

sk,

S %,
@ BUT 403

Cauxa 4.221. Usrnex BUT 403
Figure 4.221. General view of SP 403

Cauka 4.220. TTosunuja BUT 403 na kaptu P. Cpouje
Serbia

Figure 4.220. Position of SP 403 on the map of the Republic of
0-5%

20.9%

0-10cm
0%

1020cm  275%  28.7% | 438%
riuHa/clay  © mpax/silt B mecax/sand
I'padmxon 4.201. TIponienTyanHa 3acTynbeHOCT I'padmkon 4.202. 3actymibeHocT crabaia ca
¢pakumja 3emsbuIITa ca pasnuuuTux ayouna na BUT 403 onpehennm npouentom nedonujanuje na BUT 403
Graph 4.202. Distribution of trees with a certain
percentage of defoliation on SP 403
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Graph 4.201. Percentage distribution of soil fractions at
different depths on SP 403



Bnonngukanujcka tauka 404 — bynarosan

Sample plot 404 — Bunatovac

Belgrade

Canka 4.222. Tlosuuuja BUT 404 na kaptu P. Cpouje
Figure 4.222. Position of SP 404 on the map of the Republic of

0-10cm

10-20 cm

¢pakuuja 3emsbuILTa ca panuunTux nyouna na BUT 404

[Iyma/Suma
2004
4 x4 km
61-80 roguualyears

I11. razquracTBo/Forest Estate
Dystric Cambisols

Tox. mocraspamallnstallation year

Keanparua mpexal/Grid
Crapocrt cacrojune/Stand age

Tum 3emipninTal/Soil type
Hammopcka sucunal/Altitude 1120 m
SW
JpxxaBHo/State

Excrniozunuja/Exposition
Baacautmteo/Ownership

L
SERy,
ol

@ BT 404

Ciauxka 4.223. Usrneg BUT 404
Figure 4.223. General view of SP 404

Serbia

5-10 %

0-5%

0%
rmuna/clay  © mpax/silt ™ mecax/sand
I'padmkon 4.204. 3actymibeHocT crabaia ca
onpehennm npouenrom aedonujanuje na BUT 404

Graph 4.204. Distribution of trees with a certain
percentage of defoliation on SP 404

I'padmxon 4.203. TIponieHTyanHa 3acTyn/bEHOCT

different depths on SP 404

Graph 4.203. Percentage distribution of soil fractions at
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Bbnonngukanmnjcka tauka 405 — Bennka Jlonapaa
Sample plot 405 — Velika Loparda

v S iae N III. raszpuncTBO/FOrest Estate [Iyma/Suma
RN Tox. mocrasmamal Installation year 2004
t T ‘,,‘.{ Ksanparua mpexal/Grid 4 x4 km
f ? :—"\_‘ Crapocrt cacrojune/Stand age 81-100 roxunalyears
SR g Tun semsbumra/Soil type Eutric Cambisols
J -y i g Hammopcka sucunal/Altitude 1175 m
/N\ Eiiveos k; Excmozurmja/Exposition N
P i, W Bunacuumreo/Ownership JpxaBHo/State
‘J obrde \ ; - 5 ;
b : Vajers f:-,
doiy, e ey ) j
= ’ o @ BUIT 405+ F
Q. <, pine” /
Canka 4.224. Tlosuumja BUT 405 na kaptu P. Cpouje Cuamka 4.225. Usrnen BUT 405
Figure 4.224. Position of SP 405 on the map of the Republic of Figure 4.225. General view of SP 405

Serbia

5-10 %

0-10cm  14.4% 50.2% . 354%

10-20cm  20.6% 50.3%
0%
rinuHa/clay  © mpax/silt ™ mecax/sand
I'padmxon 4.205. [IpoueHryanHa 3acTynbEHOCT I'padpuxon 4.206. 3acTymibeHoct crabana ca
(pakimja 3eMmbuINTa ca pa3nuuuTux ayouna va BUT 405 onpehennm npouenrom aedonujaruje na BUT 405
Graph 4.205. Percentage distribution of soil fractions at Graph 4.206. Distribution of trees with a certain

different depths on SP 405 percentage of defoliation on SP 405
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Bnonngukanujcka tauka 406 — Jammanu
Sample plot 406 — Jamnjaci

1. razgurcTBO/FOrest Estate Tomuja/Golija
s Tox. mocraibama/Installation year 2004
s . Keanparua mpexal/Grid 4 x4 km

Crapocr cactojune/Stand age 101-120 romunalyears

Tun semspuira/Soil type Dystric Podzoluvisols

o @ Hammopcka sucunal/Altitude 1400 m
Eolrade Excrniozunuja/Exposition N
Bnacuumteo/Ownership JlpaBHo/State

L
SERy,
ol

@ BUT 406
Canka 4.226. Tlo3unuja BUT 406 Ha kaptu P. Cpouje Cimka 4.227. Uzrnen BUT 406
Figure 4.226. Position of SP 406 on the map of the Republic of Figure 4.227. General view of SP 406
Serbia

10-15%
0-10cm  16.5% 921% | 414%
10-20cm  17.7% 44.9% _
riuna/clay  © mpax/silt  ®necak/sand
0%

I'padmxon 4.207. [IpoueHryanHa 3acTy/bEHOCT I'paduxon 4.208. 3acTymbeHoct crabana ca
¢bpakipja 3emibuInTa ca pa3nnunTux ayouna na BUT 406 onpehennm mpouenrom aedonujaiuje na BUT 406
Graph 4.207. Percentage distribution of soil fractions at Graph 4.208. Distribution of trees with a certain

different depths on SP 406 percentage of defoliation on SP 406
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Brnonnaukanujcka tauka 407 — Kapanuhn
Sample plot 407 — Karali¢i

1. razgurcTBO/FOrest Estate Tomuja/Golija
Tox. mocraibama/Installation year 2004
Keanparua mpexal/Grid 4 x4 km
Crapocr cactojune/Stand age 101-120 romunalyears
Tum 3emipninTal/Soil type Dystric Cambisols
Hammopcka sucunal/Altitude 1426 m

/ Belirade Excrniozunuja/Exposition NW

e

Baacautmteo/Ownership HpsxaBHO/State

SERy,,

@ BHT 407
Cauxa 4.228. Tlozumja BUT 407 wa xaptu P. Cpouje Cauxa 4.229. Usrnen BUT 407
Figure 4.228. Position of SP 407 on the map of the Republic of Figure 4.229. General view of SP 407
Serbia

- 0,
20-25 % 25-30 %
5-10 %
o-10cm  20.0%  343%  [aaiseN
1020cm  227%  31.0% 4esse
rmuna/clay  © mpax/silt ™ mecax/sand
0%
I'padmkon 4.209. [IporeHTyanHa 3acTy/bEHOCT I'padmkon 4.210. 3actynibeHOCT cTabasa ca
¢bpakipja 3emibuINTa ca pa3nuunTux ayouna na BUT 407 onpehernm mpouenToM aedosnujanuje na BUT 407
Graph 4.209. Percentage distribution of soil fractions at Graph 4.210. Distribution of trees with a certain
different depths on SP 407 percentage of defoliation on SP 407
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Brnonngukanujcka tauka 408 — Beruku Jacrpedan

Sample plot 408 — Veliki Jastrebac

(et \
e -
s
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Nis \
A
“ i

Leskovac

Cauxa 4.230. TTosuja BUT 408 ua xaptu P. Cpouje
Figure 4.230. Position of SP 408 on the map of the Republic of
Serbia

0-10cm 15.7% 23.0%

rnuHa/clay  © mpax/silt ™ mecax/sand

I'padmkon 4.211. [IpoueHryanHa 3acTy/bEHOCT
(pakiuja 3eMmIbuINTa ca pa3nuuuTux nyouna na BUT 408
Graph 4.211. Percentage distribution of soil fractions at
different depths on SP 408
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III. ra3nuacTBO/FOrest Estate Pacuna/Rasina
Tox. mocrasipama/Installation year 2004
Kganpatna mpexa/Grid 4 x4 km

101-120 romunalyears
Dystric Cambisols

Crapocrt cacrojune/Stand age
Tun 3emspnmTa/Soil type

Hammopcka sucunal/Altitude 735 m
Excmozurmja/Exposition W
Buacuumrso/Ownership Np:xaBHo/State
h ¥ 3 RS ’E f

P

Ciauxka 4.231. Usrneg BUT 408
Figure 4.231. General view of SP 408

20-25%

5-10 %

0%

I'padpuxon 4.212. 3actymibeHoct crabana ca
onpehenum npouenTom nedomnujanuje Ha BUT 408
Graph 4.212. Distribution of trees with a certain
percentage of defoliation on SP 408



Bbrnonngukanujcka tauka 409 — Maan Jacrpeodan

Sample plot 409 — Mali Jastrebac

Belorade

Cauxa 4.232. Tosuja BUT 409 ua xaptu P. Cpouje
Figure 4.232. Position of SP 409 on the map of the Republic of

Serbia
0-10cm  15.7% 49.8% o osas%
10-20cm  17.7% 52.0% 303%
rnuHa/clay  © mpax/silt  ®mecax/sand

I'padmkon 4.213. TIponeHTyanHa 3aCTyIIJLEHOCT
(dpakiuja 3embuInTa ca paznuuutux ayouna va BUT 409
Graph 4.213. Percentage distribution of soil fractions at
different depths on SP 409

III. ra3nuacTBO/FOrest Estate Hum/Nis
Tox. mocraibama/Installation year 2004
Keanparua mpexal/Grid 4 x4 km

101-120 roxunalyears
Dystric Cambisols

Crapocrt cacrojune/Stand age

Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude 659 m
Excrniozunuja/Exposition N
Baacautmteo/Ownership

JpxxaBHo/State

-

Ciauxka 4.233. Usrneg BUT 409
Figure 4.233. General view of SP 409

10-15 %

0-5%

0%

I'padukon 4.214. 3actyrubeHocT crabana ca
onpehennm mpouentom aedonujaiuje na BUT 409
Graph 4.214. Distribution of trees with a certain
percentage of defoliation on SP 409
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buounaukanujcka tauka 410 — lItpéauko koputo

Sample plot 410 — Strbagko Korito

Beldrade k>

II. ra3guacTso/Forest Estate
Tox. mocrasspamalInstallation year
Ksanparna mpesxal/Grid
Crapocrt cacrojune/Stand age

Tum 3emipuinTal/Soil type
Hanmopcka sucunal/Altitude
Excrosunmja/Exposition

Bepman/Perdap

2004

4 x4 km

101-120 roxunalyears
Eutric Cambisols

344 m

N

Biacuumro/Ownership

JpxaBHo/State

¥

Nis

Mironce

Cauka 4.235. Usrnen BUT 410

Canka 4.234. Tlosuumja BUT 410 Ha kaptu P. Cpouje
Figure 4.235. General view of SP 410

Figure 4.234. Position of SP 410 on the map of the Republic of
Serbia

35-40% | | 0%
0-5%

15-20 %

0-10cm  23.8% 57.6%
10-20 cm 33.0% 54.9% 12.1%
rnuHa/clay  © mpax/silt ™ necax/sand
5-10 %

I'paduxon 4.216. 3acTymibeHoct crabana ca
onpehennm npouenrom aedonujaruje na BUT 410
Graph 4.216. Distribution of trees with a certain
percentage of defoliation on SP 410

I'padmxon 4.215. [IpoueHryanHa 3acTybEHOCT
¢dpaknyja 3eMIpbHINTA ca pa3aunuuTux nyonna Ha BUT 410
Graph 4.215. Percentage distribution of soil fractions at
different depths on SP 410
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Bnonngukannjcka tauka 412 — Tucosan
Sample plot 412 — Tisovac
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Cauxa 4.236. ITosuja BUT 412 na xaptu P. Cpouje
Figure 4.236. Position of SP 412 on the map of the Republic of

Serbia
0-10cm  19.8% 47.3% o o39%
10-20cm  18.0% 52.8% o202%
rauHa/clay  © mpax/silt ™ nmecak/sand

I'paduxon 4.217. [IporeHTyanHa 3aCTYIIJBEHOCT
(dpakimja 3emibuInTa ca pa3nuuuTux ayouna va BUT 412
Graph 4.217. Percentage distribution of soil fractions at
different depths on SP 412

III. ra3nuacTBO/FOrest Estate Tumouxe nr./Timocke f.
2004

4 x4 km

41-60 romunalyears

Dystric Cambisols

Tox. mocrassbama/lInstallation year
Kganpatna mpexa/Grid
Crapocrt cacrojune/Stand age
Tun 3emspnmTa/Soil type

Hammopcka sucunal/Altitude 1145 m
Excmozurmja/Exposition S
Buacuumrso/Ownership

JHpxaBHo/State

Cumka 4.237. Usrnen BUT 412
Figure 4.237. General view of SP 412

85-90 %
50-55 % °

25-30 %

0%

I'padmkon 4.218. 3actynibeHOCT cTabasa ca
onpelenum nporieHToM aedonujauunje na BUT 412
Graph 4.218. Distribution of trees with a certain
percentage of defoliation on SP 412
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Bnonnaukanujcka tauka 413 — JaceHoBa riasa
Sample plot 413 — Jasenova Glava

23N 1. razguactBo/Forest Estate Tumouxe mr./Timocke f.
*r & - :\ Tox. mocrassamallnstallation year 2004
: oL Ksaznparna mpexal/Grid 4 x4 km
\‘ : l")\ Crapocr cactojune/Stand age 81-100 roxunalyears
\ < {;”"’9"‘:* e T Tun 3emspumra/Soil type Rendzic Leptosols
J g , Hanmopcka Bucuna/Altitude 664 m
v “ Beiae @ ; Excniosumuja/Exposition NE
r 2 B R 7 3 W /\":: Baacuuimreo/Ownership JpxxaBHo/State
{b : s . — . ,
<3 " emurass |
oy, Pty

Mironce " .

Cuanka 4.238. [lo3unmja BUT 413 na kaptu P. Cpouje Cimka 4.239. Uzrnen BUT 413
Figure 4.238. Position of SP 413 on the map of the Republic of Figure 4.239. General view of SP 413
Serbia

85-90 %
55-60 % °
50,
45-50 % 0-2%

35-40 %

15-20 % -

0-10cm 34.2% 45.9%

10-20cm  30.7% 48.6% 207%

10-15%

rmuHa/Clay  © npax/silt ™ necak/sand
5-10 %

I'padmxon 4.219. [IpoueHryanHa 3acTy/bEHOCT I'paduxon 4.220. 3acTymbeHoct crabana ca

(pakiuja 3eMbUINTa ca pa3nuuuTux ayouna va BUT 413 onpehennm npouentom nedonujanuje na BUT 413
Graph 4.219. Percentage distribution of soil fractions at Graph 4.220. Distribution of trees with a certain
different depths on SP 413 percentage of defoliation on SP 413
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buounaukanujcka tauka 414 — Pynnux 1
Sample plot 414 — Rudnik |

Belgrad 5
L elgrade &

% @BUT 414

Cacak Cupnja Zolecx

Mtionce et

Camnka 4.240. INozummja BUT 414 na xaptu P. Cpouje
Figure 4.240. Position of SP 414 on the map of the Republic

of Serbia
0-10cm  30.0% 444% | 256%
10-20cm  23.0% 60.1% 169%
rmuHa/clay  © mpax/silt ™ necak/sand

I'padmkon 4.221. TIponeHTyanHa 3acTyIJbEHOCT
(dpakipja 3emsbrINTa ca pa3nuuuTux ayouna na BUT 414
Graph 4.221. Percentage distribution of soil fractions at
different depths on SP 414

II. ra3guacTBo/Forest Estate
Tox. mocTassbamal/lnstallation year
Ksanparna mpesxal/Grid
Crapocrt cacrojune/Stand age
Twum 3emspniTa/Soil type
Hanmopcka sucunalAltitude
Excrozunmja/Exposition
Bnacuumnrrso/Ownership

KparyjeBarny/Kragujevac
2004

4 x4 km

101-120 roxunalyears
Dystric Cambisols
901 m

S
HpxaBHo/State

e

Cauka 4.241. Usrnen BUT 414
Figure 4.241. General view of SP 414

60-65 %
50-55 % °
35-40 %
30-35 %
25-30 %

15-20 %

10-15%

0%

5-10 %

I'padmkon 4.222. 3actynibeHOCT cTabaja ca
onpehenum nporeaTom aedonmjanuje Ha BUT 414
Graph 4.222. Distribution of trees with a certain
percentage of defoliation on SP 414
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Bnonnpukanujcka tauka 415 — Masben |
Sample plot 415 — Maljen |

> S iae N 1. razguactBo/Forest Estate Bopama/Boranja

4 Z Lok , Tox. mocraibama/Installation year 2004
3 2 g Ksazpatha mpexal/Grid 4x4Kkm
Q : :’,l Crapocr cacrojune/Stand age 81-100 roxunalyears

Y T o, Tun 3emsbumTa/Soil type Eutric Cambisols

J g ‘ Hanmopcka Bucuna/Altitude 630 m

E B Beibrase (; Excnozuruja/Exposition N

‘ f E N “V"‘w\#’/ g S Baacuuimreo/Ownership JpxxaBHo/State

Valjeio

G @BUT 415

3’4:9{ o Pirot B j

Canka 4.242. Tlosuumja BUT 415 nHa kaptu P. Cpouje Camnka 4.243. Uzrnen BUT 415

Figure 4.242. Position of SP 415 on the map of the Republic of Figure 4.243. General view of SP 415
Serbia
- 0, 0,
15_20%3540/0 0%
10-15%
0-5%

0-10cm  205% 69.3% 10.2%
10-20cm  17.4% 72.1% 10.5%

rauHa/clay  © mpax/silt ™ necax/sand

5-10 %

I'padmkon 4.223. TIpoleHTyanHa 3acTy/bEHOCT I'paduron 4.224. 3actybeHocT crabana ca
¢bpakipja 3eMmbuINTa ca pa3nuuuTux ayouna va BUT 415 onpehenum nporeaTom aedonmjanuje Ha BUT 415
Graph 4.223. Percentage distribution of soil fractions at Graph 4.224. Distribution of trees with a certain

different depths on SP 415 percentage of defoliation on SP 415
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Brnonngukannjcka tauka 416 — [lerkoBuna
Sample plot 416 — Petkovica

Belgrade -

/ @BHT 416" snevias oo £\

Valjevo

S

Mironce

Camnka 4.244. Tlozuumja BUT 416 na kaptu P. Cpouje
Figure 4.244. Position of SP 416 on the map of the Republic of
Serbia

0-10cm  17.7% 79.4% 2.8%
10-20cm  30.8% 66.0% 32%
rouHa/clay  © mpax/silt ™ necak/sand

I'padmkon 4.225. TIponeHTyanHa 3acTyN/bEHOCT
(dpakiumja 3emIpHIITA ca pazauuuTux 1youna Ha BUT 416
Graph 4.225. Percentage distribution of soil fractions at
different depths on SP 416

1. razgurcTBO/FOrest Estate Bopama/Boranja
Tox. mocrasikamalInstallation year 2004
Kganpatna mpexa/Grid 4 x4 km

Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type

>120 rogunalyears
Dystric Cambisols

Hammopcka sucuna/Altitude 214 m
Excmozurmja/Exposition E

Baacautmteo/Ownership

PRI

4
i,
RS

Cumka 4.245. Usrnen BUT 416

JpxxaBHo/State

Figure 4.245. General view of SP 416

10-15 9. 2230 %
- 0

\

5-10 %

0%

0-5%

I'padukon 4.216. 3actymbeHocT crabaia ca
onpehennm npouenrom aedonujaruje na BUT 416
Graph 4.216. Distribution of trees with a certain
percentage of defoliation on SP 416
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Bbnonngukanujcka tauka 417 — 3aarap
Sample plot 417 — Zlatar

Belgrade

Opn

Canka 4.246. [lo3uuuja BUT 417 va kaptu P. Cpouje

Figure 4.246. Position of SP 417 on the map of the Republic of

Serbia
0-10cm  26.2% 50.6% 232%
10-20 cm 35.4% 47.2% 17.4%
riuHa/clay  © npax/silt ™ mecax/sand

I'padmkon 4.227. TIponeHTyanHa 3acTy/bEHOCT
(bpakipja 3eMIbHINTA Ca Pa3IHYUTUX NyOuna na BUT
417
Graph 4.227. Percentage distribution of soil fractions at
different depths on SP 417
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1. razgurcTBO/FOrest Estate [Ipujenosse/Prijepolje
Tox. mocraibama/Installation year 2004
Kganpatna mpexa/Grid 4 x4 km

Crapocrt cacrojune/Stand age 81-100 roxunalyears

Tum 3emipninTal/Soil type Chromic Cambisols

Hammopcka sucunal/Altitude 1354 m
Excrniozunuja/Exposition NW
Baacautmteo/Ownership HpsxaBHO/State

'n“*,}:b P s 2
Cumka 4.247. Usrnen BUT 417
Figure 4.247. General view of SP 417

5-10 %

0%

I'paduron 4.228. 3acTybeHocT crabana ca
onpelernm mporenTom aedonujanuje na BUT 417
Graph 4.228. Distribution of trees with a certain
percentage of defoliation on SP 417



Vaxune/Uzice

Bbuounaukanujcka tauxka 418 — Myprenuna
1. razguactBo/Forest Estate
Tox. mocraibama/Installation year 2004
Keanparua mpexal/Grid 4 x4 km
Crapocr cactojune/Stand age 101-120 romunalyears
Tum 3emipninTal/Soil type Lithic Leptosols
Hammopcka sucunal/Altitude 1344 m

Sample plot 418 — Murtenica

PaBro/Flat
JpxxaBHo/State

B

Excrniozunuja/Exposition
Baacautmteo/Ownership

Belgrade

“4

L
SERp,

Cauxa 4.249. Usrnen BUT 418
Figure 4.249. General view of SP 418

Cuanka 4.248. Tlo3unmja BUT 418 nHa kaptu P. Cpouje
Figure 4.248. Position of SP 418 on the map of the Republic of
Serbia
95-100 %

5-10 %

0-10cm  21.0% 67.2% 118% 0%
0-5%
1020cm  32.0% 62.8% 5120
riuHa/clay  © npax/silt M mecax/sand
I'paduron 4.230. 3acTymbeHocT crabana ca
onpelernm nporenTom aedonujanuje na BUT 418
Graph 4.230. Distribution of trees with a certain
percentage of defoliation on SP 418
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I'padmkon 4.229. [poreHTyanHa 3acTy/bEHOCT
¢bpakipja 3eMmbuINTa ca pa3nuuuTuX ayouna na BUT 418

Graph 4.229. Percentage distribution of soil fractions at
different depths on SP 418



Bbuounaunkanujcka tauka 419 — bapcka peka
Sample plot 419 — Barska Reka

11I. razguacTBO/FOrest Estate HIT Komraorux/NP Kopaonik

Tox. noctasibama/Installation year 2004

A v Ksanparua mpexa/Grid 4 x4 km
I . . Crapocrt cacrojune/Stand age 101-120 romunalyears
N g i e R0, Tun 3emspumral/Soil type Dystric Podzoluvisols
Y Hanmopcka sucunalAltitude 1597 m
afrade Excrosunmja/Exposition N

Cauxa 4.250. TTosurja BUT 419 na xaptu P. Cpouje
Figure 4.250. Position of SP 419 on the map of the Republic of
Serbia

rauHa/clay  © mpax/silt  ®mecax/sand

I'padmxon 4.231. [IponieHTyanHa 3acTyn/beHOCT
(pakiuja 3embuInTa ca pa3nuuuTux ayouna va BUT 419
Graph 4.231. Percentage distribution of soil fractions at
different depths on SP 419
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o il g, o Y Bnacuumnrrso/Ownership JpxxaBHo/State

i
Cauka 4.251. Usrnen BUT 419

Figure 4.251. General view of SP 419

I'padmkon 4.232. 3actymibeHocT cTabaia ca
onpehennm mpouentom aedonujaiuje na BUT 419
Graph 4.232. Distribution of trees with a certain
percentage of defoliation on SP 419




Bbunonnpukannjcka tauka 420 — I'oGesbcka pexa
Sample plot 420 — Gobeljska Reka

Belirade

SERy,
2
4

Cauka 4.252. Tlozutja BUT 420 na xaptu P. Cpouje
Figure 4.252. Position of SP 420 on the map of the Republic of
Serbia

riauHa/clay  © mpax/silt ™ necax/sand

I'padmkon 4.233. T[IponeHTyanHa 3acTy/bEHOCT Ppakiyja
3eMJBHIITA ca pa3nuunTux ayouHa Ha BUT 420
Graph 4.233. Percentage distribution of soil fractions at
different depths on SP 420

I1I. razguacTBO/FOrest Estate  HIT Konaonux/NP Kopaonik

Tox. nocrassbama/Installation 2004
year
Ksanparua mpesxal/Grid 4 x4 km

101-120 romunalyears
Dystric Podzoluvisols

Crapocrt cacrojune/Stand age
Tumn 3emsbuinTa/Soil type

Hanmopcka sucunal/Altitude 1558 m
Excrozunmja/Exposition w
Biracuumreo/Ownership

NpxxaBHo/State

Camka 4.253. Usrnen BUT 420
Figure 4.253. General view of SP 420

10-15 %

0%

I'paduxon 4.234. 3actymibeHoct crabana ca
onpehennm mpouentom aedonujaiuje na BUT 420
Graph 4.234. Distribution of trees with a certain
percentage of defoliation on SP 420
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Bbuounaukanujcka tauka 421 — Bpmauku Oper
Sample plot 421 — Vrsacki Breg

AN III. raspuHCTBO/FOrest Estate

- Toz. mocrasibamallnstallation year

Kganparna mpexal/Grid
Crapocrt cacrojune/Stand age

Banat/Banat

2004

4 x4km

81-100 roxunalyears

TN Tun 3emspumra/Soil type

Dystric Cambisols

. 421t | Hanmopcka Bucuna/Altitude 370m
“ Eokats Excro3urmja/Exposition S
Z JlpxaBHo/State

Pozarevar

o

Nis

Mironce

Canka 4.254. Tlosuumja BUT 421 na kaptu P. Cpouje
Figure 4.254. Position of SP 421 on the map of the Republic of

Serbia
4.5% 16.5% 79.0%
5.9% 16.1% 78.0%

rauHa/clay  © mpax/silt ™ necak/sand

I'padmkon 4.435. T[IponeHTyanHa 3acTyN/bEHOCT
(dpakimja 3eMIpHIITA ca pa3auuuTux 1youna Ha BUT 421
Graph 4.435. Percentage distribution of soil fractions at
different depths on SP 421

140

Baacautmteo/Ownership

2y FE%

Cumka 4.255. Vsrnen BUT 421
Figure 4.255. General view of SP 421

30-35%

0%

25-30 %

15-20 %
5-10 %

10-15 %

I'padmkon 4.436. 3actymbeHocT cTabaia ca
onpehennm npouenrom aedonujaruje na BUT 421
Graph 4.436. Distribution of trees with a certain
percentage of defoliation on SP 421



buounaukanujcka tauka 422 — CyooTuuke nryme
Sample plot 422 — Subotitke Sume

O III. ra3muacTBO/Forest Estate Combop/Sombor
- Tox. mocraibama/Installation year 2004
A 50 : ! Ksanparna mpexa/Grid 4 x4 km

e 3 Crapocr cactojune/Stand age 101-120 roxunalyears
Q L e TN N Tun 3emspnmTa/Soil type Haplic Arenosols

! - Hanmopcka sucuna/Altitude 125m
E B seifade \; Excnosunmja/Exposition Pasno/Flat

2 A e 200 A Bunacuumreo/Ownership JpsxaBHo/State

f o g ! S

g“l
Cuanka 4.256. [To3unmja BUT 422 na kaptu P. Cpouje Cuamka 4.257. Uzrnen BUT 422
Figure 4.256. Position of SP 422 on the map of the Republic of Figure 4.257. General view of SP 422
Serbia
10-15 %
5-10 %

3.6% 3.9% 92.5%
4.0% 0.4% 95.6%

rnuHa/clay  © mpax/silt ™ mecax/sand

0%
I'padmkon 4.437. TIponeHTyanHa 3aCTyIJbEHOCT I'padukon 4.438. 3actynibeHOCT cTabasa ca
(dpakimja 3embuILTa ca pa3nuuuTux ayouna va BUT 422 onpehennm mpouenrom aedonujaiuje na BUT 422
Graph 4.437. Percentage distribution of soil fractions at Graph 4.438. Distribution of trees with a certain
different depths on SP 422 percentage of defoliation on SP 422
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buounaukanujcka tauka 423 — Kosryr—Ko3apa
Sample plot 423 — Kolut—Kozara

> II. ra3guacTso/Forest Estate Combop/Sombor
; Tox. noctasbama/Installation year 2004
O5yT 423 .
-t Ksanparna mpesxal/Grid 4 x 4 km
Crapocrt cacrojune/Stand age >121 rogunalyears
g s Tun semsbumra/Soil type Gypsic Solonetz
g T Hanmopcka sucunal/Altitude 70 m
L Beirade ' Excrosunmja/Exposition Pasro/Flat
o et Bnacuumrso/Ownership JpsxaBHo/State
Galax’y A52
Cuanka 4.258. TMo3unmja BUT 423 na kaptu P. Cpouje Canka 4.259. Uzrnen BUT 423
Figure 4.258. Position of SP 423 on the map of the Republic of Figure 4.259. General view of SP 423

Serbia

75-80% | | 0%

35-40 % 0-5%
25-30 %
20-25%
15-20 %
1020cm  188%  340% | 472%
5-10 %
rauHa/clay  © mpax/silt  ®mecak/sand
10-15 %
I'paduxon 4.439. [IpoueHryanHa 3acTy/bEHOCT I'paduxon 4.440. 3acTymibeHoct crabana ca
(pakimja 3eMIbUINTa ca pa3nuuuTuX ayouna na BUT 423 onpehennm nmpouenrom aedonujaruje na BUT 423
Graph 4.439. Percentage distribution of soil fractions at Graph 4.440. Distribution of trees with a certain
different depths on SP 423 percentage of defoliation on SP 423
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Bnonngukanujcka tauka 424 — Anapessbe Tectepa Xajayuku Oper
Sample plot 424 — Andrvlje Testera Hajducki Breg

BTN I11. rasauncTBO/FOrest Estate HIT ®pymxa I'./NP Fruska G.
4 \\ Topx. mocrasmamalInstallation year 2004
g £ 7] Ksazpatha mpexal/Grid 4x4Kkm
L\’ n ‘\\ Crapocr cactojune/Stand age 81-100 roxunalyears

\..‘B.,I:IT424 Tun semspumrTa/Soil type Eutric Cambisols

)5 < Hapnmopcka sucuna/Altitude 225m

TTE A oo e Excrosuuuja/Exposition W
/ 2 =g, . /""\:‘—\.: Bnacaumrso/Ownership JpxasHo/State
) ol . . - :
"\L_\ \_ ‘ <
.“w Valje: gv/ )
. ). s -
\ Kraljevs. b
vy, ~\-\[\ Now !u\.‘m "-‘ ot ///
(:) i, < o ;\
7 : B i
‘,\\ i A
= - 3 % % 8 ;&x . 7 :,’ ~
Canka 4.260. [To3umja BUT 424 na xaptu P. Cpouje Canka 4.261. Uzrnen BUT 424
Figure 4.260. Position of SP 424 on the map of the Republic of Figure 4.261. General view of SP 424
Serbia
- 0,
20-25 % 35-40% 0%
15-20 %
0-5%
0-10cm 134%  40.1%  [agis%
10-15%
10-20cm  16.2% a16% | %62%
rnuHa/clay  © mpax/silt ™ mecak/sand
5-10 %

I'padukon 4.441. [IpoueHryanHa 3acTy/bEHOCT I'paduxon 4.442. 3actyribeHoct crabana ca
(pakimja 3eMIbUINTA ca pa3nuuuTuX nyouna na BUT 424 onpehennm npouenrom aedonujanuje na BUT 424
Graph 4.441. Percentage distribution of soil fractions at Graph 4.442. Distribution of trees with a certain

different depths on SP 424 percentage of defoliation on SP 424
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Bbrnonnaukanujcka tauka 425 — PamkoBuna Cmoreuna
Sample plot 425 — Raskovica Smogvica

ANERTTYIN I11. rasguacTBO/FOrest Estate Cp-Murposuw/Sr.Mitrovica
N \\\ )
: e \\ Tox. mocrasibamsalInstallation year 2004

. oL 4 Ksanparna mpexa/Grid 4 x 4 km

Gn (

5\ '—\ Crapocr cacrojune/Stand age ~ 101-120 rogunalyears
ﬁ‘\; G s § - WY Tun 3emspnmTa/Soil type Mollic Gleysols
Jeosur 425 [ J Hammopcka Bucuna/Altitude 75m
il Y Botrate = Excriosuruja/Exposition Pasuo/Flat

e ooy Smedarovo { A\ Q
p C \J 8 Buacautreo/Ownership Jp>xaBHo/State
3 o Y 4 4
% \_
\ Valjen <)
h i
- i ~
% ) :\
oS ’943,, - A
A ot % 3 Leskovac //
ﬁ’»)’?} y Mitonce "+ : s
\> Pat 7 Prist §
: \ A 2 : 4 e D i
ik

Cauka 4.262. TTosunuja BUT 425 na kaptu P. Cpouje
Figure 4.262. Position of SP 425 on the map of the Republic of

Serbia
0-10cm 130%  383% | 48%
10-20 cm 36.3% 106% | 250% |
riuHa/clay  © mpax/silt M necax/sand

I'padmkon 4.443. [IpoueHTyanHa 3acTy/bEHOCT
(dpaknyja 3eMIBHINTA ca pa3uuuTux nyonna Ha BUT 425
Graph 4.443. Percentage distribution of soil fractions at
different depths on SP 425
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Cauxka 4.263. Usrnen BUT 425
Figure 4.263. General view of SP 425

35-40 % 60-65%
- 0

25-30 %

0%

15-20 %

10-15 % 5-10 %

I'padukon 4.444. 3actymibeHocT crabaia ca
onpehennm npouentom nedonujanuje na BUT 425
Graph 4.444. Distribution of trees with a certain
percentage of defoliation on SP 425



Brnonngukanujcka tauka 426 — I'padoBauko BurtoHajeBauko ocTpBO
Sample plot 426 — Grabovadko Vitonajevacko Ostrvo

(et \
e -
s
5 soms Kinda
p |
£ Boce)
A L
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Canka 4.264. Tlo3unmja BUT 426 na kaptu P. Cpouje
Figure 4.264. Position of SP 426 on the map of the Republic of

Serbia
srvem 1629 [NESHI
10-20 cm 26.9% 46.5% -
rmuna/clay  © mpax/silt  ®necax/sand

I'padmkon 4.445. TIponeHTyanHa 3acTyN/LEHOCT
(dpakimja 3eMIpHIITA ca pa3auuuTux 1youna Ha BUT 426
Graph 4.445. Percentage distribution of soil fractions at
different depths on SP 426

Cp.Mutposun/Sr.Mitrovica
2004

4 x4 km

>121 roxunalyears
Mollic Gleysols

1. razguactBo/Forest Estate
Tox. mocrassbama/lInstallation year
Kganpatna mpexa/Grid
Crapocrt cacrojune/Stand age
Tun 3emspnmTa/Soil type

Hammopcka sucunal/Altitude Om
Excmozurmja/Exposition Pasro/Flat
Buacuumrso/Ownership Np:xaBHo/State

2 = e SO P, R /=78

Cumka 4.265. Usrnen BUT 426
Figure 4.265. General view of SP 426

40-45 %

5-10 %

35-40 %
25-30 %
20-25% '
10-15 %

15-20 %

I'padukon 4.446. 3actymibeHocT cTabaia ca
onpehennm npouenrom aedonujaruje na BUT 426
Graph 4.446. Distribution of trees with a certain
percentage of defoliation on SP 426
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buounaukanujcka tauka 427 — Kynuncke rpeae
Sample plot 427 — Kupinske Grede

> I1I. razpquacTBo/FOrest Estate Cp-Murposuw/Sr.Mitrovica
] Tox. noctasibama/Installation year 2004
R Ksanparna mpexa/Grid 4 x4 km
, Crapocrt cactojune/Stand age >120 romuHalyears
Tun 3embumTa/Soil type Mollic Gleysols
o Hanmopcka Bucuna/Altitude 70m
7 Berfface - Excro3ummja/Exposition PasHo/Flat
P D u Bnacuumrso/Ownership Jp>xaBHo/State

i ¥

Cnmnka 4.266. [Tozunmja BUT 427 na kaptu P. Cpouje Cuamnka 4.267. Uzrnen BUT 427

Figure 4.266. Position of SP 427 on the map of the Republic Figure 4.267. General view of SP 427
of Serbia

85-90 % | | 0%
65-70 % ° °

25-30 %
5-10 %
ooem  zaw  asan [N
20-25 %
10-20 cm 32.6% 41.4% -
riuHa/clay  © mpax/silt ™ necak/sand 10-15%
15-20 %

I'padmxon 4.447. TIponieHTyanHa 3acTyn/bEHOCT I'padmkon 4.448. 3actymbeHocT cTabaia ca
(pakumja 3emsbuILTa ca pasnuuuTux ayouna na BUT 427 onpehennm npouenrom aedonujaruje na BUT 427
Graph 4.447. Percentage distribution of soil fractions at Graph 4.448. Distribution of trees with a certain

different depths on SP 427 percentage of defoliation on SP 427
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Buounnukanmjcka tauka 428 — Hemenunkyhe

Sample plot 428 — Nemenikuce

Belarade

medaro
Pozarevar

@BUT 428

L
SERy
Lty

Cauxa 4.268. TTosuija BUT 428 Ha kaptu P. Cpouje
Figure 4.268. Position of SP 428 on the map of the Republic of

Serbia

0-10cm 34.1% 61.7%

10-20 cm 43.8% 51.7%

rnuHa/clay  © mpax/silt ¥ mecak/sand

I'paduxon 4.449. [IpoueHryanHa 3acTy/bEHOCT
(pakimja 3eMIbUINTA ca pa3nuuuTuX nyouna na BUT 428
Graph 4.449. Percentage distribution of soil fractions at

different depths on SP 428

1. razguactBo/Forest Estate
Tox. mocraspamallnstallation year
Keanparua mpexal/Grid
Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type
Hammopcka sucunal/Altitude
Excrniozunuja/Exposition
Baacautmteo/Ownership

Cumka 4.269. Usrnen BUT 428

Beorpan/Belgrade
2014

4 x4km

61-80 roguualyears
Eutric Cambisols
279 m

N
ConctBenunka/Private

Figure 4.269. General view of SP 428

95-100 %
80-85 % °

65-70 %

60-65 %

40-45 % -

25-30 %

15-20 %

5-10 %

0%

I'padpuxon 4.450. 3acTymbeHoct crabana ca
onpehennm mpouenrom aedonujaruje na BUT 428
Graph 4.450. Distribution of trees with a certain
percentage of defoliation on SP 428
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Bbrnonngukannjcka tauka 429 — Cmenepescka Ilananka
Sample plot 429 — Smederavska Palanka
I11. razquracTBo/Forest Estate Kparyjesan/Kragujevac
Tox. mocrasspama/lInstallation year 2014

Keanparua mpexal/Grid 4 x4 km

Crapocrt cacrojune/Stand age 81-100 roxunalyears
Eutric Vertisols
114 m

Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude
Pasno/Flat

Concrsenuka/Private

i

Excrniozunuja/Exposition
Baacautmteo/Ownership
‘ A L

Backa
donka Novi Sad
&

Belorade

Pozarevar

L
SERy
Lty

@ BHT 429

Cumka 4.271. Usrnen BUT 429
Figure 4.271. General view of SP 429

Cauxa 4.270. TTosuja BUT 429 ua xaptu P. Cpouje

Figure 4.270. Position of SP 429 on the map of the Republic of
Serbia
5-10%

].b

0-10cm 38.5% 51.3%
10-20 cm 38.0% 53.3% ')
riunHa/clay © mpax/silt ® mecax/sand
0%
I'paduxon 4.452. 3actymseHocT crabdana ca oapeheHum
npoueHTtoM aedonujanuje Ha BUT 429
Graph 4.452. Distribution of trees with a certain

percentage of defoliation on SP 429

I'paduxon 4.451. [TponeHTyanHa 3aCTYIIHEHOCT
(hpaxmmja 3eMIBHINTA ca pa3THIuTHX 1yomHa Ha BUT

429

Graph 4.451. Percentage distribution of soil fractions at
different depths on SP 429
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Bnonngukanujcka tauka 430 — Bpanuh (Jlyr)

Sample plot 430 — Vrani¢ (Lug)

Belgrade

@EBUT430 1o

L
SERg
bry

Cauxa 4.272. Tozumja BUT 430 wa xaptu P. Cpouje
Figure 4.272. Position of SP 430 on the map of the Republic of
Serbia

0-10 cm 38.206 60.2% 1.6%
10-20cm  19.2% 73.6% 1.6%
rouHa/clay  © npax/silt M mecax/sand

I'paduxon 4.453. IIporieHTyanHa 3aCTYIJBEHOCT
¢bpakipja 3emibuInTa ca pasnuuutux ayouna va BUT 430
Graph 4.453. Percentage distribution of soil fractions at
different depths on SP 430

1. razgurcTBO/FOrest Estate Beorpan/Belgrade
Tox. mocrasspama/lInstallation year 2014
Keanparua mpexal/Grid 4 x4 km

41-60 romunalyears
Albic Luvisols

Crapocrt cacrojune/Stand age

Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude 165 m
Excrniozunuja/Exposition PaBro/Flat
Baacautmteo/Ownership ConcrBenuka/Private

)

Camka 4.273. Usrnen BUT 430
Figure 4.273. General view of SP 430

75-80 %
70-75 061280 %
60-65 %

40-45%

0%
25-30 %

20-25%

15-20 %

5-10 %

I'paduxon 4.454. 3actynsseHocT crabana ca
onpelernm nporenToM aedonujanuje na BUT 430
Graph 4.454. Distribution of trees with a certain
percentage of defoliation on SP 430
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4.2. 3BACTYIIVBEHOCT IPBERA HA
BUOHHIUKALIHJCKHM TAYKAMA

VY 2024. ronunu ypaleHa je mpoleHa cTama
IIyMcKHX BpcTa Ha 130 OMOMHIUKAIN]CKAX Tadaka.
IIponiera nmedomumjaruje n mnpaheme omrehema
MPOY3POKOBAaHUX OHWOTHYKUM ¥  aOMOTHYKUM
¢akTopuMa, U3BpILeHa je Ha yKymHo 2879 crabaina,
359 crabama dermHapckux wu 2520 crabama
numhapcKkux BpCTa.

3acTyIBEHOCT BpCTa npeeha Ha
OMOMHIMKALIMjCKUM TadykamMa IIpHKa3aHa je Ha
rpadukony 4.2.1. bykBa je Haj3acTyIubeHH]a BpCcTa
ca 818 crabana, ma cnene xpactoBH, Lep ca 462,
ciaayH ca 381 u kutwak ca 199 crabana. ['pad je
3acTymubeH ca 117 crabaina, a ocranu jumrhapu ca
yKyIHO 543 crabana.

On ykynHo 359 uermHapckux crabana Ha
OMOMH/IMKANMjCKUM TadkaMa Haj3acTyIUbeHHja je
cmpua ca 145 crabma, onemuBaHo je 80 crabana
Oenor Oopa, 69 npHor 6opa u 65 crabana jerne.

Bpoj crabama mo Bpcrama HE3HAaTHO Bapupa y
OJHOCY Ha MNpeTXoiHe roiuHe mnpahema crama
ryma.

Kurmaxk
Sessile oak

CnanyH
Hungarian oak

4.2. THE SHARE OF TREES ON THE SAMPLE
PLOTS

In 2024, the condition of forest tree species
was assessed across 130 sample plots. The evaluation
included the assessment of defoliation and the
monitoring of damage caused by biotic and abiotic
agents on 2,879 trees. Of these, 359 were conifers,
and 2,520 were broadleaves.

Graph 4.2.1 illustrates the distribution of trees
by species. Beech was the most prevalent species,
accounting for 818 trees. Oak species followed, with
462 Turkey oaks, 381 Hungarian oaks, and 199
sessile oaks. Additionally, 117 hornbeams were
recorded, while the remaining 543 trees comprised
various other broadleaved species.

Among the 359 coniferous trees, Norway
spruce was the most abundant species, with 145
trees. Scots pine, Austrian pine, and fir were
represented by 80, 69, and 65 trees, respectively.

The composition of tree species observed in
2024 showed minimal variation compared to
previous years of forest condition monitoring.

Ocram mumthapn
Other broadleaves

Lpuu Oop
Austrian Pine

Bemnu dop
Scots pine

UetnHapu Cmpaa
Conifers Norway

Hep

Turkey oak spruce

I'pad

Hornbeam
Jema

Fir

Byksa
Beech

I'padukon 4.2.1. 3actymbeHocT Bpeta ApBeha Ha OMOWHIANKAIN]CKUM TauKaMa
Graph 4.2.1. Share of tree species on sample plots
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4.3. IIPOI[EHA CTAIA KPYHA JIPBERA Y
2024. FOJTHHH

Onena crama KpyHa crabaja Hema 3a LUJb
yTBphUBame  Y3pOUYHO-TIOCIEAUYHHX  OJHOCA.
MelhytuM, TpUKyIUbarke HaBEIEHHX IOAaTaKa y
TOKY IyXKer IepHoja W HHXOBO IOBE3HMBAKE Ca
CacTOJUHCKHM  KapakTepHcTHKama omoryhuhe
KOHKPETHH]ja Ca3Hama O CYIIemY IIyMa y MPOCTOPY
7 BpeMeHy. 3ajeHO ca IMoJanuMa O KIIMMAaTCKUM
KapaKTepUCTUKaMa, JIero3uIiijama u3 atmochepe u
apyruM  (IITETHH  WHCEKTH,  (UTONATOTeHU
OpraHM3MH,  IIIyMCKH  TOXapH,  JUPEKTHU
aTMOoc(epcKH yTHLIAjH, NWBJbad, TIOAApH U Ip.),
3aCTyIUBEHOCTH (IIOpe JIMIIaja Kao WHAWKATOpa
3arajeHor Baszgyxa KaJga ce€ pagd O HEKHM
noiryrantumMa |y OymyhHoctm he omoryhurtu
caryie/jaBame 3aBUCHOCTH BUTAIHOCTH OMJbaKa Of
ycioBa cpenuHe. TekcryamHo, Ta0emapHO U
rpaduyuky je mat mpukaz aedonmjamnrje Ha CBUM
OvouHAMKanujckuM Taukama y 2024. romuHu.

4.3.1. JE®OTHIALIHIA - TUIIRAPH Y 2024.
TOJHHHA

¥Y2024. roguHu, Kao ¥ 'y MPETXOIHO] TOIUHU,
CITaJIyH Ce MT0Ka3a0 Kao HajoTIIOpHHja BPCTa, ca 89,8
% crabana y kareropuju Hema aedonujanmje. Y
MPOTEKJIO] TOAMHM CIMYHO Cy OLEHEHa U cradia
OykBe on kxojux je 83,7 % Owmio 0e3 WKaKBHX
3HakoBa fedonujanuje. Ha tpehem mecty ce Hanmasu
rpad ca 81,2 % crabma y KaTeropuju Hema
nedonujanuje 3aTuM ciene 1ep ca 77,3 %, KuTmhax
ca 68,3 % 1ok cy octanu nuimrhapy HajHEOTIIOPHU)U
ca 639 % crabama y KaTeropuju Hema
nedonujanuje.

Pesynratn oOpane mojaraka Be3aHMX 3a
nedonujanmjy numhapekux Bperay 2024. rogunu
MpuKa3aHu cy y Tabenu 4.3.1., a paay miacTUYHUjer
yTHCcKa 1 Ha rpadukony 4.3.1.

4.3. THE TREE CROWN CONDITION
ASSESSMENT IN 2024

The assessment of tree crown condition does
not aim to establish cause-and-effect relationships.
However, collecting this data over an extended
period and linking it with stand characteristics
enables more specific insights into forest dieback
across space and time. Combined with data on
climate conditions, atmospheric deposition, and
other ~ factors such as harmful insects,
phytopathogenic organisms, forest fires, direct
atmospheric impacts, wildlife, rodents, or the
distribution of lichen flora as an indicator of certain
types of air pollution, this will provide future insights
into the correlation between plant vitality and
environmental conditions.

Defoliation on all sample plots in 2024 is
presented in tables, graphs, and texts.

4.3.1. DEFOLIATION- BROADLEAVES IN
2024

In 2024, as in the previous year, Hungarian
oak proved to be the most resilient species, with
89.8% of trees falling into the "no defoliation”
category. Similarly, beech trees were highly rated,
with 83.7% showing no signs of defoliation.
Hornbeam ranked third, with 81.2% of trees
classified as having no defoliation, followed by
Turkey oak at 77.3% and sessile oak at 68.3%. Other
broadleaved species were the least resistant, with
63.9% of trees in the "no defoliation” category.

The results of data analysis related to the
defoliation of broadleaved species in 2024 are
presented in Table 4.3.1 and visually illustrated in
Graph 4.3.1.

Tabesa 4.3.1. leponujanuja — nunthapu y 2024. roquau
Table 4.3.1. Defoliation — broadleaves in 2024

Hedoaujauuja/ Defoliation
Jlnmrhapu 2024/ Broadleaves 2024
I'pa6 BykBa Lep Caanyn

Hornbem | Beech | Turkey oak | Hungarian oak
Hema / None 81,2 83,7 77,3 89,8
Cuia6a / Slight 6,0 8,3 16,2 7,3
Ymepena / Moderate 8,5 4.8 59 1,3
Jaka / Severe 43 3,1 0,2 1,3
Mptso / Dead 81,2 0,1 04 0,3
100 100 100 100
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I'padmkon 4.3.1. Jleponujanmnja — nmunthapu y 2024. ronuau
Graph 4.3.1. Defoliation — broadleaves in 2024

4.3.2. JE®OTHIALIUIA — YETHHAPH Y
2024. TOAUHH

Hedonujanmja (ocUMame WM ONaIamke
yernHa) y 2024. ronguMHU HUje PErMCTpOBaHA Ha
95,0 % crabana 6enor 6opa, 92,3 % crabana jene u
89,7 % crabana cmpue. Kao u mpeTxomHUX ToArHA
Kao Hajyrpo’kKeHH]ja YeTHHApCKa BPCTa IMOKa3ao ce
upHu 60p, jep camo 65,2 % crabana npHOr GOpa
HUje YTPOXXEHO J1e(OITHjaIlHjoM.

[IpoGiemaTrka pedonujanyje 3a YETHPH
BpCTC YCTUHapa, 3aCTYIIJbCHUX Ha
OMOMH/IMKAIIMJCKUM  Tadykama, I[pHKa3aHa je
TabenapHo u rpaduyku (tadena 4.3.2. u rpaduKoH
4.3.2).

152

4.3.2. DEFOLIATION — CONIFERS IN 2024

Defoliation (shedding or loss of needles) in
2024 was not observed in 95.0% of Scots pine trees,
92.3% of fir trees, and 89.7% of Norway spruce
trees. Similar to previous years, Austrian pine
proved to be the most vulnerable conifer species, as
only 65.2% of Austrian pine trees were unaffected
by defoliation.

Defoliation of the four coniferous species
growing on the sample plots is shown both tabularly
and graphically (Table 4.3.2 and Graph 4.3.2).
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Tabesa 4.3.2. leponujaunja — yernnapu y 2024. ronunu
Table 4.3.2. Defoliation — conifers in 2024

Jedonujaunja/ Defoliation
Yerunapu 2024/ Conifers 2024

Jena Cmpua Lpuu 60p Beau 6op

Silver fir | Norway spruce | Austrian pine | Scots pine
Hema / None 92,3 89,7 65,2 95,0
Caaba / Slight 77 2,8 10,2 5,0
Ymepena / Moderate 0,0 0,6 18,8 0,0
Jaka / Severe 0,0 0,0 58 0,0
MprtBo / Dead 0,0 6,9 0,0 0,0
100 100 100 100

Jena
Fir

Cwmpua

Norway spruce

LipHn 6op
Austrian pine

Benu 6op
Scots pine

I'paduxon 4.3.2. leponujauunja — uetnnapu y 2024. ronqusu
Graph 4.3.2. Defoliation — conifers in 2024
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4.3.3. CYMAPHA OLUEHA JE®OJ/INJALIUJE
Y 2024. rOqJHHHU

VYnopenna ananuza aedonujanyje gara je y
tabemu 4.3.3. u Ha rpaduxony 4.3.3. Cymupajyhn
noOujeHe pe3ynraTe, MOKe ce KOHCTaTOBaTH, Ja Cy
ce y 2024, roauHM, Ha OWOMHIUKAIUjCKUM
TauyKaMa, YeTHHAPCKE BPCTE IMOKa3alie OTIOPHHjE
Ha mporece aedonujanuje. OcHlame 4YeTHHA Y
MPOTEKJIOj TOJMHU HHUje perucTpoBaHo Ha 86,6 %
crabana YeTUHAPCKUX  BPCTA, JOK  je
neponujanmjom HesaxBahenmx Owmno 77,9 %
crabama mumhapckux Bpcra. Mely crabmnma
yrpoxkeHuM JieosujaliujoM, Ko Juiihapa Kao u
KOJ 4eTHHapa JOMHUHHpajy Tpouecu ciade
nedonujanmje.

4.3.3. SUMMARY  ASSESSMENT  OF
DEFOLIATION IN 2024

A comparative analysis of defoliation is
provided in Table 4.3.3 and Graph 4.3.3.
Summarising the obtained results, it can be
concluded that conifer species on sample plots
demonstrated greater resistance to defoliation
processes in 2024. Needle loss was not observed in
86.6% of conifer trees, while 77.9% of broadleaved
trees were unaffected by defoliation. Among the
trees affected by defoliation, mild defoliation
processes predominated in both broadleaf and
conifer species.

Ta6ena 4.3.3. CymapHa oneHa aedonujamuje y 2024. ronuau
Graph 4.3.3. Summary assessment of defoliation in 2024

Jedoamjaumja/ Defoliation
YeTuHapu Jlumthapu
Conifers Broadleaves
Hema / None 86,6 77,9
Cuia6a / Slight 5,6 12,6
Ymepena / Moderate 3,9 6,3
Jaka / Severe 1,1 29
Mptso / Dead 2,8 0,3
100 100
100%
EMpTBO
90% Dead
80% W Jaka
Severe
0
70% OYmMepeHa
Moderate
60%
OCnaba
50% Slight
40% OHema
None
30%
20%
10%
0%

YetuHapw/Conifers

Nnwhapu/Broadleaves

I'padmkon 4.3.3. Cymapna oniena nedonujanuje y 2024. ronuan
Graph 4.3.3. Summary assessment of defoliation in 2024
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5. YHOPEJJHE AHAJIN3E
JAEDOJINIJALIMIE Y ITIEPUOAY 2004-
2024.

5. COMPARATIVE ANALYSIS OF
DEFOLIATION IN THE PERIOD 2004-
2024

[ponienar Opoja vernHapa u numhapa, 1o
roguHama, 0Oe3 nedonmjanmje, ca  ciaabom,
yMEpEHOM H jakoM JAedoiujanyjoM, 1IaT je y
tabenama 5.1 u 5.2, a paau mIaCTHYHHU]Er MPUKa3a
u Ha rpadukonnmMa 5.1 u 5.2.

Ananuzupajyhu IpoTekiIn Neproi, MOXe ce
KoHcTaTroBaTH na je y 2024. TOOuHW HACTaBJHEH
TPEH/I HETIOBOJLHUX Pe3yJITaTa, a OBa KOHCTaTalllja
OJHOCH C€ M Ha YETHHApCKe W Ha JHCTONaIHEe
Bpcre. [Iporienar crabana 0e3 HWKakBHUX 3HAKOBa
nedommjanmje, Mel)y crabmuma JHCTONATHUX U
YeTHMHAapCKUX BpcTa, cBpcTaBa 2024. roauHy Ha
tpehe mecto n3za 2022. roguHe Koja je peKopaHa 3a
YeTHHAPCKE BPCTE a 3a JINCTOMAJHE BPCTE CE€ Halla3u
neroM Mecty wu3a pekopane (2021. roauna).
HajuenoBossHuja (1 3a yeTuHape W 3a juurhape)
ocrana je 2005. romrHa ca HajMarmbUM IPOIIEHTOM
crabana He3zaxBaheHnx medomujarujoM OMIIO Koje
Kateropuje (crernexa).

The percentage of conifer and broadleaved
trees, by year, with no, mild, moderate, and severe
defoliation is presented in Tables 5.1 and 5.2, and
for clearer visualisation, in Graphs 5.1 and 5.2.

Analysing the past period, it can be
concluded that the trend of unfavorable results
continued in 2024, affecting both conifer and
broadleaved species. The percentage of trees
without any signs of defoliation places 2024 in third
place among broadleaved and conifer species,
following 2022, which was a record year for
conifers, and 2021, which was a record year for
broadleaved species. The most unfavorable year,
both for conifers and broadleaved trees, remained
2005, with the lowest percentage of trees unaffected
by defoliation of any category (degree).

Tabesa 5.1. Ynopenna ananusa nedonujanuje y neprony 2004-2024, yernnapu
Table 5.1. Comparative analysis of defoliation in the period 2004—2019 — conifers

Jedoanjanuja uetnnapu 2004-2024.
Defoliation conifers 2004-2024

2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024
ﬁgﬁ: 50,1 | 46,2 | 64,8 |67,5|63,4|647|70,1|781|783| 79 | 741|754 |74,1|79,1|816|78,9|84,1|864|92,2|87,4]866
gﬂgg? 30 [32,5(21,6|19,2|23,6|227| 18 |10,8|10,7| 8 |11,3|10,1|124 8,9 | 82 |11.2| 7,2 |50 |30 | 47 | 56
YMmepena
Modorate | 19 |20,1[118| 97 | 10 (102]92 | 7.8 | 7.7 |86 |86 | 8 |81 |89 |62 |65 |56 |58 |21 |20 |39
Jaka | og 11012 21| 3 | 242733 3 |41 |54 | 443631 4 [34]31]28|27]44]11
Severe
Mpreo | 0,0 | 00 | 06 | 15|00 |00 (00|00 |03 |03|06|21|18]00(00|00|00]|00]|00|15]28

100 | 200 | 100 | 200 | 200 | 100 | 200 | 200 | 100 | 200 | 200 | 100 | 200 | 100 | 100 | 100 | 200 | 100 | 100 | 100 | 100
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I'padukon 5.1. Ynopenna ananuza aedonujauje y nepuony 2004—2024 yerunapu
Graph 5.1. Comparative analysis of defoliation in the period from 2004 to 2024 — conifers
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Tabena 5.2. Ynopenna ananusa nedonujarmje y nepuoay 2004-2024, munthapu
Table 5.2. Comparative analysis of defoliation in the period 2004—2024, broadleaves

Jedoaujauuja mumhapu 2004-2024.
Defoliation broadleaves 2004-2024
2004|2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024
ﬁg"r:: 59,5|51,3|63,8|535|61,0|68,6|668|686|70,8|639]|68,9|743|705|69,6|69,6|786|821|841|83,4]|825]|77,9
‘S:ﬂgﬁi‘ 27,0(33,0(252(30,8 | 27,7215 |22,5 | 24,2 (19,0 | 21,2 | 19,0 | 15,6 | 18,5 | 18,6 | 18,3 | 12,7 | 11,0| 10,1 | 10,6 | 11,0 | 12,6
Ymepena |1, ol 150106 (140] 99 | 86 | 88 | 6,0 | 7.6 [10.1] 86 | 64 | 7.9 |100| 95 | 67 | 54 | 42 | 43 | 44 | 63
Moderate
o o9 (07 ]03|15( 10|07 10|06 [18|39|27(32]23 |17 |25|18|15/|16(17|12]29
Mpreo | 0,0 | 00 | 01 | 02|04 |06 (09|06 |08|09|08|05|08]01[01|0200]|00]|00]09]03
100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 200 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
100% ]
90% ‘
80% ‘
o (S I | .
70% EMpTBO
Dead
o . -
60% B Jaka
Severe
0,
50% OYmepeHa
Moderate
0,
40% OCnaba
Slight
0,
30% OHema
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20% ‘
10% ‘
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I'paduxon 5.2. Ynopenna ananusa nedonujanuje y nepuoay 2004—2024, mumrhapu
Graph 5.2. Comparative analysis of defoliation in the period from 2004 to 2024, broadleaves
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Kapra 5.1. Jleponujanuje urymckux Bpera apseha na repuropuju Cp6uje 2024. roauue
Map 5.1. Defoliation of forest tree species in Serbia in 2024
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6. Y30PKOBAIBE U AHAJIN3A
S3EMJ/BbUIITA

6. SOIL SAMPLING AND ANALYSIS

VY30pkoBame W aHanM3e 3eMJBHINTa Ha
OMOMH/IMKANMjCKUM TadykaMa ce o00aBJbajy Ha
ceakux 10 rommHa. OTBapame MEIOIONIKUX
npoduia, aeTepMHUHANMja TUIOBA 3EMJBMINTA H
onucu npoduina o6aBibeHu cy TokoM 2003. roguse.
Crnenehe ananm3e 3eMJbHINTa 00aBJHEHE CY Y TOKY
2014. ronune, a mocyue Tora y Toky 2024.

Y Toky 2024. romuHe ca  CBHX
OMOMHINKAIIHM]CKyX Tadyaka HHBOA | y30pKoBaHU Cy
MIPOCEYHH y30pIH 3€MJBHINTA 32 JTa00paTOPHOjCKe
aHanm3e. Y OBe CBpXE OTBapaHe Cy NPHKOIKE W3
KOJHX Cy Y3UMaHH Y30pIH 3eMJBbHIITA. ¥ 30pKOBaHE
je 00aBJbEHO 1O CiIojeBUMa (GUKCHUX AyOmHa ox 0-
10 cm, 10-20 cm, 20-40 cm u 40-80 cm. npema
3axteBuma |CP meTonomnoruje.

Y  npocedHuM  y30pHHMa
onpehuBanm Cy:

— Cyncrurynnona xucesoct (pH y CaCly)

—  Caapxaj CI000THUX KapOoHara
nm3paxennx kao CaCOjz (g/kg)

— Oprancku yribernk (g/kg)

—  VYxkynas a3or (g/kg)

— Pa3MCHJbMBH  KAaTjOHM W  KamaluTeT
pa3MeHe KaTjoHa:

— Pa3MeHJbMBM ~ KHCENIM  KATjOHU:
anymuaujym (Al), rBoxhe (Fe) wu
manran  (Mn).  Ogppehern  cy
ountaBameM Ha |ICP-MS, a u3paxenu
y c.mol/kg

— PasMeHspuBH Oa3Hu KaTjOHH:
kamjym (Ca), maruesmjym (Mg),
kamujym  (K) u  wHarpujym  (Na).
Onpehenn cy ounmraBamem Ha |CP-
MS, a uzpaxenu y c.mol/kg

— Cno6oxuu Bomonuk H* je oxpehen je
HEMa4KOM pavYyHCKOM METO/IOM, a
uspakeHu y ¢.mol/kg

—  XuapomuTuika KUceaocT oapelena je
pauyHCKOM METOJIOM Kao CcyMa
eKBUBAJICHATA LIEHTUMOJIA TI0 jeIHOM
KWIOrpamMy  3eMJBHMINTAa  KUCEJIHX
katjona (Al, Fe, Mn u H")

— Kananurer pasmene katjona (CEC),
je ompeheH pauyHCKMM TIyTeM Kao
30Mp CBHX M3/IBOjEHUX KaTjoHA.

— EnemenTH pacTBOpJbMBH Yy IIapCKOj
Bomu: IMHK (Zn), wmamran (Mn),
maraesujym  (Mg), xammjym  (K),
xkamqujym  (Ca), xammujym  (Cd),
6akap (Cu), ososo (Pb) u dhocdop (P),
IpU YeMy CYy CBH EIIEMECHTH H3y3eB
dbocdopa oapehenn ouuTaBambeM Ha
ICP-MS, nok je docdop onpehen

3CMJbHMIITA

Soil sampling and analysis on sample plots
are performed every 10 years. The initial opening of
soil profiles, classification of soil types, and profile
descriptions were carried out in 2003. Subsequent
soil analyses were conducted in 2014, followed by
the most recent assessments in 2024.

In 2024, averaged soil samples were
collected from all Level | sample plots for
laboratory analysis. Sampling involved the
excavation of shallow pits, with soil samples taken
at fixed depth intervals of 0-10 cm, 10-20 cm, 20-
40 cm, and 40-80 cm, as specified by ICP
methodology.

The following parameters were analysed in
the composite soil samples:
— Substitution acidity (pH measured in

CaClz)

- Free carbonate content, expressed as

CaCoOs (g/kg)

— Organic carbon (g/kg)

— Total nitrogen (g/kg)

- Exchangeable cations and cation exchange
capacity:

— Exchangeable acidic cations:
Aluminium (Al), iron (Fe), and
manganese (Mn), measured using
ICP-MS and expressed in c.mol/kg;

— Exchangeable base cations: Calcium
(Ca), magnesium (Mg), potassium
(K), and sodium (Na), measured using
ICP-MS and expressed in cmol/kg;

—  Free hydrogen (H*): Determined using
a German computational method and
expressed in cmol/kg;

— Hydrolytic acidity: Calculated as the
sum of acidic cations (Al, Fe, Mn, and
H"), expressed in cmol/kg;

— Cation exchange capacity (CEC):
Calculated as the total of all identified
exchangeable cations.

— Elements soluble in aqua regia: zinc
(Zn), manganese (Mn), magnesium
(Mg), potassium (K), calcium (Ca),
cadmium (Cd), copper (Cu), lead (Pb),
and phosphorus (P). All elements,
except phosphorus, were measured
using ICP-MS, while phosphorus was
analysed using a colourimetric method
with a colourimeter.
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KOJIOPUMETPH]jCKOM METOAOM
OUUTABAKHEM Ha KOJIIOPUMETPY.

— MexaHU4KH cacTaB CHUTHE 3eMJbe:
(ppakumja Mamwux o1 2 MM) METOAOM
CeIMMEHTalMje Y3 MPUMEHY HAaTPHUjyM
mupodocdara (NasP2O7). IIpu oBome
cy ognpehuBane cnemehe TekcTypHe
(dpakimje:

— Kpyman mecak (¢ppakumja
Beauuune 0,2-2 mm)
— Curan  mecak  (¢pakuuja
senmunie 0,063-0,2 mm)
— [Ilpax (¢dpakmuja BenwunuHE
0,02-063 mm)
— Ilpax (dpakmuja BemmUnHE
0,002-0,02 mm)
— TImmna (¢dpakumja BenuyuHe
<0,002 mm)
Cge mabopaTopHjcKke aHaiau3e 00aBJBEHE Cy
Ha Ba3AyIIHO CYBHM Y30pIHMa, IIOCIE pPyYHOT
YCUTHaBamka MpocejaBamke KPo3 CUTO Ox 2 MM, a
IOOWjeHn  pe3ylTaTH Cy TpepadyyHaTH  Ha
ariCOlyTHO CYBO CTame. XHUTPOCKOIHA BJara,
HEONMXOJHAa 32  IpepauyHaBame  JAOOWjeHHX
BPEIHOCTH WCIHTHBAaHUX aHaNTa, oapeheHa je
IPaBUMETPUjCKOM  METOJIOM  [OClie  CylIeHa
Ba3yIIHO CyBHX y30paka, Ha 105°C, 1o ancomyTHO
CYBOT CTama.

Xopusonr oprancke npocrupke (OF+OH)
Y30pKOBaH je y TpH IOHaBJhama moMohy pamoBa
mumensrja 3030 cm. Y3opkoBame je 00aBJHEHO
npema ICP meromonoruju tako Ja je moJXOPHU30HT
Ol oxcrpameHn, a hepMeHTHCAHH M XyMUDULIUPAHH
noaxopusontu (Of u Oh) cy y3opkoBanu Kao jenan
y3opak. Jlaboparopujcke aHamm3e  XOPU30HTA
OpTraHCKe MPOCTUpKe 00yxXBaTuie cy oapehuBame:

—  Mace oprancke npocrupke (Kg/m?)

— Canpxaja ykynan azota (g/kg)

— Canpxaja opranckor yribenuka (g/kg)

— Canpxaja ykymHor docdopa (mg/kg)

— EnemeHTH pacTBOpJEMBH y UapCKOj
BOJIU: KaJILIMjyM, MarHe3ujyM , KaJHjyM
u manran (mg/kg)

VY30puu XOpHU30HTA OpraHcKke HPOCTHPKE,
Kao W Yy30pIH 3eMJbUIITA aHAIM3HPAHU CYy ¥
Ba3IyIIHO CYBOM cTamy. Ha OCHOBy canmpikaja
XUTPOCKOIMHE BJIare y aHalu3WpaHuM Yy30pIHMa
noOWjeHe BPENHOCTH HCIMUTHBAHMX  aHAJINTA
IpepavyHaTe Cy Ha KOJIMYUHE y aliCOIYTHO CYBOM
CTamy OpPTaHCKe MPOCTHUPKE.
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— Mechanical composition of fine soil
(fraction <2 mm): The sedimentation
method with sodium pyrophosphate
(NasP-07) was used to determine the
following textural fractions:

— coarse sand (0.2-2 mm)

— fine sand (0.063-0.2 mm)

— silt (0.02-0.063 mm)

— silt (0.002-0.02 mm)

— clay (<0.002 mm)

All laboratory analyses were conducted on
air-dried soil samples, which were manually
crushed and sieved through a 2 mm mesh. The
obtained results were adjusted to absolute dry
weight. Hygroscopic moisture, required for
recalculating the analysed parameters, was
determined gravimetrically by drying the air-dried
samples at 105°C until an absolutely dry state was
achieved.

The organic litter horizon (Olfh) was
sampled in three replicates using frames measuring
30x30 cm. Sampling followed the ICP
methodology, where the Ol sub-horizon was
removed, and the fermented and humified sub-
horizons (Of and Oh) were collected as a single
composite sample. Laboratory analyses of the
organic litter horizon included:

- Mass of organic litter (kg/m?2)

— Total nitrogen content (g/kg)

- Organic carbon content (g/kg)

— Total phosphorus content (mg/kg)

— Elements soluble in aqua regia: calcium,
magnesium, potassium, and manganese

(mg/kg)

Both the organic litter horizon samples and
soil samples were analysed in an air-dried state. The
results for the analysed parameters were
recalculated to the absolutely dry state of the
organic litter using the hygroscopic moisture
content of the samples.



MACA  OPIrAHCKE  IIPOCTHPKE HA
BUOHHIUKALIHJCKHM TAYKAMA — HUBO
|

KonuunHa  opraHcke MpOCTHPKE  Ha
MOBPIIMHA IIYMCKOT 3EMJBHINTA j€ pe3yJTar
JMHAMHUYKE PABHOTEXKE ITPHUIIMBAH-A JIUCHOT ONajia 1
JIPYTHX U3YMpJIMX OCTaTaka Ha 3eMJBUINTE H
BUXOBOI TOTHYHOT pasfiarama J0 KpajibHx
npoaykara. KonmuuumHa opraHcke NpOCTHpPKE Ha
W3BECTaH HAYHMH MPENCTaBJba WHAWKATOpP Op3uHe
KpYyXKea XpaHbUBHX MaTepHja y ekocuctemy. Ha
TT0jeAMHIM OMOMHIMKAITHjCKAM TadKaMa OpPTaHCKe
MPOCTUPKE HHje OMIIO0 HA MOBPIIMHHM 3EMJBHIITA.
IToTmyHO OACYCTBO OpraHcke MPOCTUPKE je Ha
MOMEHYTHUM TayKaMa aHTPOIIOTEHO YCIOBJbeHO. Ty
ce pamud O MapK-IymMama, TIJieé ce€ JIUCHU OIaj
MOTIYHO yKJIama. Y HEKUM ciydajeBuMa, TOe cy
YCIIOBU CpEJIMHE TAKBHU Ja je pasjarame OpraHcKe
MaTtepuje yOp3aHO WIM TAe HU3yMpJe OpraHCKe
OCTaTKe YMHM OpraHCKa Marepuja Oorara a30ToM H
YCKOT  OfHOCA yIJbGHWKA W a30Ta  HHUCY
KOHCTATOBaHM Moaxopu3oHTu (epmentarmje (Oh)
u xymudukaije (Oh), Beh camo Ol moaxopu3oHT,
KOju HHUje y3opkoBaH. [IpoceuHa maca opraHcke
MPOCTUPKE MPOCTHPKE Y aNCOIYTHO CYBOM CTamy
Ha OMOWHIMKAIMjCKUM Taykama HUBoa | mM3HOCH
2,23 kg/mz, a MaKCMMaJlHa W3MEpPEeHa KOJIMYMHA
8,09kg/m?.

CYIICTUHTYI[HOHA KHCEJIOCT Y CaCl,

Peakrija 3eMJBHIITHOT pacTBOpa j& jeTHO O
HajBAXHHUJUX  3EMJBHIIHHX  CBOjCTaBa,  KoOje
JMMUTHpA T0jaBy MOjeMHUX OMJBHUX BpCTa Ha
narom cranumty. C 003upoM Ha TO Ja je Ha
OMOMHIIMKAIIM]CKAUM Tadkama HWBoa | 3acTymbeH
BEJIMKK OpOj THIIOBA 3€MJBMINTA, 00pa30BaHUX Ha
BEOMa Da3IMYUTUM MAaTHYHUM cylncrpatuma (o1
ynTpaba3snyHuX 0 KHCEIHX) U TI0]] yTUIajeM BeoMa
pa3IMuUMTHX ~ IIyMCKMX BpcTa apseha (ox
aMEJIMOPAaTOPCKUX A0 anUIU(PHUKATOPCKUX) TO H
peakija 3eMJBUIITHOT PacTBOpa IIOKaszyje BeoMma
BEJINKY BapHjaOMITHOCT.

IIpoceuna Bpeanoct pH u CaCly, 3a
XOPHU30HT OpPraHcKe MPOCTUPKE Ha CBUM Tauykama
mnBoa | m3mocm 5,40 pH jemmuwmma. Hajumxka
u3mepena pH Bpeanoct je 4,16, a HajBuiia 6,72.
Cnoj 3emspumta 0-10 cm kapakrepuiie jom Beha
BapujabmaHoct pH Bpeanoctu y CaCly. Ipoceuna
BPEIHOCT peaKilfje 3eMJBUIITHOT PacTBOpa Y OBOM
ciojy usHocu 6,04 pH jenununa, Hajumxa 4,87, a
HajBuma 7,21 pH jenuanna. CiamdHe BpeTHOCTH CY
nobujeHe U 3a ny0spu aHanusupanu c¢ioj og 10-20
cm ay6une. [IpoceyHa cyncTUTYIIMOHA KUCEIIOCT Y
CaCl,, y oBoM aHanu3upaHoMm ciiojy usHocu 4,61
pH jenununa, najamka 3,03, a najuma 7,17.

MASS OF ORGANIC LITTERFALL ON LEVEL
| SAMPLE PLOTS

The amount of organic litterfall on the forest
floor is the result of a dynamic balance between the
input of litterfall and other dead plant remains and
their complete decomposition into final products.
The quantity of organic litterfall serves as an
indicator of the nutrient cycling rate within the
ecosystem. On some sample plots, no organic
litterfall was found on the forest floor. The complete
absence of organic litterfall at these locations was
human-induced, as these are park forests where
litterflal is entirely removed. In some cases, where
environmental conditions  accelerate  the
decomposition of organic matter or where dead
organic remains consist of nitrogen-rich material
with  a narrow carbon-to-nitrogen ratio,
fermentation (Oh) and humification (Oh)
subhorizons were not observed, but only the Ol
subhorizon, which was not sampled. The average
mass of organic litterfall in an absolutely dry state
on Level I sample plots was 2.23 kg/m?, with the
maximum recorded amount being 8.09 kg/mz.

SUBSTITUTION ACIDITY IN CaCl:

The reaction of the soil solution is one of the
most critical soil properties, limiting the occurrence
of specific plant species in a given habitat. Given
that the Level | sample plots are characterised by a
wide variety of soil types, formed on diverse parent
materials, ranging from ultrabasic to acidic
substrates, and influenced by various forest tree
species, from ameliorative to acidifying, the soil
solution reaction exhibits significant variability.

The average pH value in CaCl: for the

organic litter horizon across all Level | sample plots
was 5.40 pH units. The lowest recorded value was
4.16, while the highest amounted to 6.72.
The surface soil layer (0-10 cm) displayed even
greater variability in pH values in CaCl.. The
average recorded value in this layer was 6.04, the
lowest recorded pH value was 4.87, and the highest
was 7.21 pH units. Comparable values were
observed for the deeper analysed layer at a depth of
10-20 cm. The average recorded pH value in this
layer was 4.61, the lowest was 3.03, and the highest
was 7.17.
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CA/IP/KAJ CJ/IOBOJHHX KAPFOHATA
H3PA’KEHHX KAO CaCOg:

Cnobomuu  kapOonatu ce oxapehyjy vy
OPTaHCKOj TPOCTHPIM U Y MUHEPATHUM JICTOBHMA
3eMJBHINTA. Y OPTraHCKOj TPOCTHPIIA CaIpKaj
kapOoHara je onpeheH y ysopiuma uuja je pH
Bpeanoct y pactBopy CaCl, konuentpammje 0,1
mol/l seha ox 5,5 pH jemunumna. Y MuHepanHoM
JIeITy 3€MJBHINTA CapiKaj CI000IHUX KapOoHaTa ce
onpehyje axo je pH BpemHOCT 3EMIBHIIHOT
pactBopa y CaCl, xonuentpanuje 0,1 mol/l Beha ox
6 pH jemuaumna

Ha Ouounmukanujckum Taykama HuBoa |,
KOje penpeseHTyjy Imymcke ekocucrteme Cpbuje,
peaknmja 3eMJBHMIIHOT pacTBopa je y HajBehem
Opojy ciryuajeBa kucena. To 3HaUM 1a Cy 3eMJBUIITA
Ha OBHUM OMOMHIMKALIN]CKUM Taykama
OceckapbonatHa. Yak u y ciydajeBUMa Kama Cy
3eMJBHINTA 00pa30BaHa Ha KpeUmhalliMa 3eMJBHUIITA
Mory OutH OeckapOonatHa, jep ce CaCOs pacTBapa
U JECUCJACHTHUM TOKOBHMAa HW3HOCH W3 CONyMa.
30or Tora je camMoO Ha MameM Opojy Tadaka
KOHCTAaTOBaHO MPHUCYCTBO CIIOO0AHUX KapOoHaTa y

3EMJBHIITY.
Hajpeha KOJTMIHHA KapOoHara
3eMHOAIKaTHUX  eJeMeHaTa y  OpPraHcKoj

npoctupuu usHocu 492 g/kg (4,92 %), a y
MTOBPIIMHCKOM CIIOjy 3emubHinTa nyoune 0-10 cm
87,8 g/kg (8,78%). Y nybsbem aHATU3UPAHOM CIIOjY
on 10-20 cm penoBuma 3emsbuinta 83,0 g/kg
(8,30%). Kon Behune ananusupaHux y30paka Koj
KOjHX je ompehuBaH caapxaj cro0oaHIX KapOoHaTa
cajZipkaj OBOT aHaIWTa je OWO MamHu O] JMMHTA
kBaHTtudukaimje (2 g/kg).

OPI'AHCKH YI'bEHHK

Caznpikaj OpraHCKOT YIJbEHHUKA y 3eMJBHIITY
jé  pe3yiTaT paBHOTEXKHOI CTamka HHEroBOT
IpWINBaka Yy 3EMJBUINTE TPEKO H3YMPIHUX
OpPTraHCKMX  OCTaTaka H  [EroBe  IOTIyHE
MUHEpalu3alMje TMoJA YTHIajeM canpo@UuTHHX
MHUKpPOOpraHM3aMa KOjU  pasiaxy  OpraHcky
MaTepujy.

BuonHuKkanyjcke Tadyke MOKPUBAjy BeoMa
pa3NMYMTe CTaHWIIHE YCIOBE Ha KOjUMa CYy
3acTyIJbeHe pasnuuure Bpcre apseha. Pasnuunte
Bpcre JpBeha TPONYKYjy H3yMpie OpraHCKe
OCTaTKe KOju HUCY JeJHAKO IMOJUIOKHHU MpOoLecuMa
pasnarama ¥ MUHEpalu3aluje IM0J YTHUIAjeM
campopuTHUX MHKpoopraHmzama. lcToBpeMeHO
CTaHUIIHY YCIOBH Ha OMOMHINKAIM]CKHM TauKaMa,
y TpBOM peny TeMmieparypa H©  BIaKHOCT
3eMJBHINTA, PA3JIHYUTO YTUYY HA AaKTUBHOCT
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FREE CARBONATE CONTENT EXPRESSED
AS CaCo0:s

Free carbonates are analysed in both the
organic litter and the mineral soil fractions. In the
organic litter, the carbonate content is measured in
samples where the pH in a 0.1 mol/L CaCl: solution
exceeds 5.5. For the mineral soil fraction, free
carbonates are determined when the pH of the soil
solution in a 0.1 mol/L CaCl. solution is greater
than 6 pH units.

On the Level | sample plots, which are
representative of forest ecosystems across Serbia,
the soil solution is predominantly acidic. This
indicates that the soils at these sites are largely non-
calcareous. Even in cases where soils have formed
on limestone, they may still lack free carbonates
because CaCO:s dissolves and is leached out of the
solum through descending water flows. As a result,
the presence of free carbonates in the soil is
confirmed only at a small number of locations.

The maximum recorded concentration of
alkaline earth carbonates in the organic litter was
49.2 g/kg, while in the mineral soil fractions, it
reached 83.0 g/kg. In most of the analysed
samples where the content of free carbonates
was determined, the amount of this analyte was
below the quantification limit (2 g/kg).

ORGANIC CARBON

The organic carbon content in soil represents
a balance between its accumulation from
decomposing organic matter and its mineralisation,
driven by the activity of saprophytic
microorganisms that decompose organic material.

Sample plots span a wide range of habitat
conditions, each hosting diverse tree species. These
species produce organic residues that vary in
degrees of susceptibility to decomposition and
mineralisation. Additionally, site-specific factors —
primarily soil temperature and moisture -
differently  affect the activity of soil
microorganisms, and subsequently the rate of
biochemical processes that break down organic
matter.



3eMJBMIIHMX MHUKpOOpraHM3amMa a TUME M Ha
Op3uHy OWOXEMHjCKMX TIpolleca  pasjarama
OpraHcke MaTepuje.

300r TOra M caxpikaj OPraHCKOT YTJbeHHKA Y
3eMJBHINTY HAa OHOMHAMKAIMjCKHUM  Tadykama
ToKasyje jako m3pakeHy BapujabmiaHocT. Hajseha
KOHCTaTOBaHa BPEIHOCT cajap)Kaja OpraHcKor
YIJbEHHKA Y XOPH30HTY OpraHCKe IPOCTHUpPKE
m3nocu 283,58 @/kg. Ca myGHHOM 3eMIBHINTA
caJip)Kaj OpraHcKkor yribeHuka omazaa. Kopj cBux
aHaNM3MPaHUX 3EMJBUINTA HAJHMKE BPEIHOCTH
JNOCTHXKE y HajAyOJbeM aHAIN3UPAaHOM CIIOjY.

CAJIP/KAJ YKYITHOI A30TA

Hajeehm meo ykymHOT azoTa y 3eMIJBHINTY
HaJIa3u ce Y OPraHcKoM OOJIMKY, a caMo MaJi JIe0 ¥
MUHEpaTHUM OOJUIMMa KOjU Cy NPUCTYIAayHH 32
ompke. 300r TOra je caapikaj YKYITHOT a3zoTa y
3eMJBHIITY YTOJHMKO Behn YKOIHKO je Behu canmpikaj
OpraHCKe MarepHje, OJHOCHO YKOJIuKo je Behn
caJpikaj opraHckor yribeHuka. Kox cBux mpoduia
Hajpehe KommymHE aszoTa KOHCTATOBaHE Cy Y
XOPH30HTY OpraHcKe MpPOCTHUpPKe, a ca JyOuHOM
3eMJBHMIIITA OTIA/Iajy.

v OPTaHCKO)] MIPOCTHPITH HajBeha
KOHCTaTOBaHa KOJIMYKMHA a30Ta u3Hocu 13,64 g/kg
arcoJyTHO CyBe MPOCTHUPKe, a HajHmka 2,32 g/kg.

Paznarame oprancke marepuje u npeBoherme
OpraHcKux oOlHKa a3oTa y OusbKaMma MpUCcTynadHe
o0JInKe, Mope/ CTAHUIIHUX YCJIOBa KOjU yTHUYY Ha
aKTUBHOCT  CanmpoOQHUTHHX  MHUKPOOpraHM3aMa
3aBHCH W O] KapakTepa OpraHcke Mmarepuje, a y
NpPBOM peay OJf OAHOCA YrJbeHHKa W a30Ta.
Hajmmpu koHCTaTOBaHM OJJHOC YTJbEHUKA U a30Ta Y
OpPraHCKOj TPOCTHPIM Ha OWOMHIUKAIU]CKUM
taukama wu3HOocu 103,61. Kom mmpoxor omHoca
YIJbEHUKA M a30Ta pasjiarame OpraHcke MaTepuje je
ycnopeno. OBzie ce pagi 0 CUpOBOM (MOp) XyMYCy.
Hajsehun pneo asora koju ce OHOXEMHjCKUM
mpoliecuMa TpeBelie Y MUHepalHe U OuJbKama
npucTynauyHe oONHMKe KOpHCTe  CcanmpOQUTHH
MHUKPOOPTaHM3MH 32  CHHTE3y  IpOTEHHa
corctBeHux henmja. Camo Manu €0 MpUCTyHavyHOT
a30Ta ocraje 3a Buile Ouibke. Kpyxkeme maTepuja y
€KOCUCTEMHUMa TZle je OJHOC YIJbCHUKA M a30Ta
HIFPOK je YCTIOPEHO.

Hajyxu koHCTaToBaHW OJHOC YIJbEHUKA U
azota (C/N) y opranckoj npoctupim usHocu 12,13.
V3aKk 0OIHOC yIJbCHHKA W a30Ta MHAMIHMpa Op30
pasiarame OpraHcke MaTepuje U Op30 mpeBoheme
OWJbHUX AaCHMWIIATHBA y MUHEpaJHE M OMJbKama
JaKko mpHcTynayHe obiuke. Ha taukama ca yckum
OTHOCOM VIJbCHWKAa © a3zora ¢opMupaH je
XpaHJBUBU MYJI XyMyC, KOjU MpecTaBba 3HauajaH
W3BOp XPaHJbMBHX MaTepHja 3a OMJbKE M IOBOJHHO
yTHYE Ha JIpyTra CBOjCTBA 3€MJBHUIIITA.

Consequently, the organic carbon content
across sample plots displays marked variability.
The highest observed organic carbon content in the
organic litter horizon was 283.58 g/kg of litter. In
all soils examined, organic carbon content
decreased with depth.

TOTAL NITROGEN CONTENT

Most of the total nitrogen in the soil is found
in organic forms, with only a small fraction present
as mineral forms accessible to plants.
Consequently, the total nitrogen content in soil
increases with a higher organic matter content, and,
in turn, with the organic carbon content. Across all
profiles, the highest nitrogen levels were observed
in the organic litter horizon, with its concentrations
decreasing with soil depth.

In the organic litter, the maximum recorded
nitrogen content was 13.64 g/kg of absolutely dry
litter, while the minimum was 2.32 g/kg.

The decomposition of organic matter and the
conversion of organic nitrogen into forms
accessible to plants depend on site conditions that
affect the activity of saprophytic microorganisms,
as well as on the nature of the organic matter
itself—specifically, the carbon-to-nitrogen (C/N)
ratio. The widest recorded C/N ratio in the organic
litter across the sample plots was 103.61. A wide
C/N ratio indicates slow decomposition of organic
matter, characteristic of raw (mor) humus. Most of
the nitrogen converted into mineral forms through
biochemical processes is utilised by saprophytic
microorganisms to synthesise proteins for their own
cells, leaving only a small portion available for
higher plants. This results in slower nutrient cycling
within ecosystems with a wide C/N ratio

Conversely, the narrowest observed C/N
ratio in the organic litter was 12.13. A narrow C/N
ratio indicates rapid decomposition of organic
matter and efficient conversion of plant assimilates
into mineral forms readily available to plants. At
sites with a narrow C/N ratio, nutrient-rich mull
humus develops, providing a substantial nutrient
source for plants and enhancing other soil
properties.
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PASMEH/bUBU KATJOHH

PasMmeHJbHBE KaTjoOHE YMHE KATjOHU KOJHU Cy
ajcopOOBaHM Ha TOBPIIMHM TJIMHEHUX HIIH
OPTraHCKMX KOJIOMTHHX 4YEeCTHIIAa W  KaTjOHH
PacTBOPJPUBHX COJIU KOjU CE€ HaJla3e Y 3eMIBHINTY.
BasHe katjoHe Yy 3eMJBMINTY YWHE KaTjOHH
semHoankanHux (Ca u Mg) u ankamaux (K u Na)
eneMeHata. 30Mp  BUXOBHX  CKBHBaJeHATa
HEHTUMOJIA TI0 JeTHOM KHJIOTpaMy 3eMJBHILTA YHHH
cymy Gasnux katjona (Bas). Kucenu katjonn cy H*
n katjoHu crnabux 6Gaza (Al, Fe u Mn), koju y
3eMJBHIITHOM PacTBOPY Mostapu3yjy ca OH™ jonmma
W Ha Ta] HAYWH CMamyjy alKalHOCT 3eMJbUIIHOT
pactBOpa. 30KMp EKBUBAJICHATA LIECHTUMOJIA KUCEITHX
KaTjoHa IO jeIHOM KHJIOTpaMy 3eMJBHINTAa UUHHU
XUJIPOJIUTHYKY KHCEIIOCT. Cyma CBHUX
pa3MEHJbMBUX KAaTjOHA MpEACTaB/ba KaraluTeT
pasmene katjona (CEC) koje mpemcraBiba BeoMa
BOXHO CBOJCTBO 3EMJBHINTA, jep O]l EbEra 3aBUCE
nyQepHa U COPITHBHA CBOjCTBA 3€MJBHIITA.

Crenen 3acuheHocTd 0a3HUM KaTjOHHMa je
MpOIeHTYaTHO ydemhe cymMe 0asza y KaIaruTeTy
pa3MeHe KaTjoHa. 3eMJBHINTa KOJ KOJUX j€ CTeleH
3acuheHocTn 0a3HmM KaTjoHuma Behm on 50%
CHajajy y eyTpHuHa, JOK 3eMJBUINTA Ca MambUM
cTeneHoM 3acruheHocTr 0a3HUM KaTjoHUMA Canajy y
JUCTPUYHA.

C oO3mpoMm HA TO Ja Cy Ha
OMOMHIIMKAIIM]CKAM TadKama 3acTyIUBCHH CKOPO
CBH THIIOBH 3€MJBHIITA KOjU ce jaBJbajy y Cpouju,
KOHCTAaTOBaHE Cy 3HA4YajHO BEIUKE pa3iIMKe Yy
KamarnuTeThMa pa3MeHe KaTjoHa, KaTjOHCKOM
cacraBy ¥ creneHy 3acuheHocTH  0OazHUM
katjoHnma. KananuTer pasMeHe KaTjoHa 3aBHCH O
TEKCTYPHOT CACTaBa 3€MJBHIIITA, KA0 U O] Ca/IpiKaja
OpraHcKe MaTepHje. YKOIWKO je TeXKH TeKCTypHHU
cacTaB U YKOJIMKO 3€MJBHIITE MMa BHIIEC OpPTaHCKE
MaTepHje YTOJIHKO je ¥ KalaluTeT pa3MeHe KaTjoHa
Behin. Koj wucnuTHBaHUX Tpoduia Kamarurer
pa3MeHe KaTjoHa ce kperao ox 3,22 mo 1281
ekv.cmol/kg.

Ilpema cremeHy 3aculieHocTH  0a3HUM
KaTjOHUMa UCTIUTUBAHA 3€MJBHIITA CIIa/a]y, KaKo y
eyTpuyHa Tako ® y jauctpuuHa. CrerneH
3acuhieHOCTH 0a3HUM KaTjOHUMa Ha
OMoMHIUKAIM]CKUM Taukama ce kpehe om 48,49 %
on kamanuteTa pasmene karjoHa (CEC) no ckopo
notmyHe 3acuheroctu o 99,69 %.

Y KaTjOHCKOM cacTaBy KOJA CyTPUUHHX
3eMJbHINTa Oa3HM KaTjOHW Cy 3aCTYIUbEHUJU OJ
kucenux. Kox BehuHe aHanmm3mpaHux eyTpHYHHX
3eMJBHINTA jJOH KajllHjyMa je Haj3acTyIUbeHH]H.
JennoBanentau 6a3uu katjonu (K u Na) cy cmabuje
3aCTYIJBCHU OJ] 3eMHOAJKaNHNX. Kox eyTpuyHHxX
3eMJpMINTa  ydyemhe — KHCeNMMX  KaTjoHa Yy
QJICOPIITUBHOM KOMILJIEKCY je Majo. Y HEKUM
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EXCHANGEABLE CATIONS

Exchangeable cations are composed of ions
adsorbed onto the surface of clay or organic
colloidal particles and those present as soluble salts
in the soil. Basic cations include alkaline earth
elements (Ca and Mg) and alkali elements (K and
Na). The sum of their centimole equivalents per
kilogram of soil constitutes the base cation sum
(Bas). Acidic cations, comprising H+ and weak
base cations (Al, Fe, and Mn), interact with OH"
ions in the soil solution, reducing the alkalinity. The
total centimole equivalents of acidic cations per
kilogram of soil define the soil's hydrolytic acidity.
The sum of all exchangeable cations represents the
cation exchange capacity (CEC), a critical property
of soil that determines its buffering and sorption
capabilities.

The base cation saturation is the percentage
share of the base cation sum within the cation
exchange capacity. Soils with a base cation
saturation of more than 50% are classified as eutric,
whereas those with lower saturation are categorised
as dystric.

Given that the sample plots encompass nearly
all soil types present in Serbia, significant variations
in cation exchange capacities, cation composition,
and base cation saturation levels were observed.
Cation exchange capacity depends on the soil's
texture and organic matter content, increasing with
heavier textures and higher organic matter content.
In the studied profiles, the cation exchange capacity
ranged from 3.22 to 128.1 cmol/kg.

Based on the base cation saturation
percentage, the analysed soils included both eutric
and dystric types. On the dsample plots, the degree
of base cation saturation ranged from 48.49 % to
nearly full saturation at 99.69 %

In eutric soils, base cations dominate over
acidic cations. Calcium is the most prevalent ion in
most eutric soils, except in those developed on
ultramafic rocks where magnesium is dominant.
Monovalent base cations (K and Na) are less
abundant than alkaline earth cations. In eutric soils,
acidic cations are present in minimal quantities in
the adsorption complex. In some cases, particularly
in soils containing free carbonates, acidic cations



CllyyajeBHMa, a HApOYUTO KOJA 3EMJBUINTA KOJ
KOjUX Cy IPUCYTHHU cI000THY KapOoHaTH, ydenihe
KHCENTUX KaTjoHa y KaTjOHCKOM CacTaBy j€ TOJIMKO
Majo, Ja HUCY MOITMM OWTH JEeTEeKTOBaHU
MIPENOPYIECHOM METOIOM.

Y  KaTjoHCKOM cacTaBy AMCTPUYHUX
3eMJBHINTA KHCENW KaTjOHH JOMUHHPA)y HaJ
6a3anm. Op Kucenux KatjoHa HajBehu caapixaj uma
ATYMHHHjYM, 3aTHM MaHTaH 1a reoxhe. Croboman
BOJOHUK HMMa HajMame ydemhe y CyMH KHCEIHX
KatjoHa. IberoBe KoHLEHTpauuje Cy, Y M3BECHUM
Clly4ajeBHUMa OWJIe MCIIO/ TpaHUIle NETeKIHje, YaK
1 KOJ TUCTPUYHMX 3€MJBUILTA.

TEKCTYPHH (MEXAHHUYKH CACTAB
CHTHE 3EM/bE) CACTAB CUTHE 3EM/bE

TexcTypHH cacTaB 3eMJBUINTA je BeoMa
B&)XHO CBOjCTBO, OJ1 KOjeT' Y BEIIMKO] MEPU 3aBUCE
BOJOMPOMNYCTJBHBOCT ~ 3€MJBMINTA M HEroBa
aepucaHoct. To 3HauYM nda Of NPOICHTYaAITHOT
ydemha MOjeIUHUX TEKCTYPHHUX (pakiHje 3aBUCE
OKCHJIATUBHH YCJOBU IMEJI0XEMHjCKE CpeluHe, a
TUME 1 OMOXEMH|CKH MPOLIECH pa3iarama OPTaHCKe
MarepHje, TpeBohema OWJBPHUX aCHMIUIATHBA W3
OpPTaHCKMX Yy TMpHCTyNadyHe OOJHKe, CHUHTE3a
xymyca u np. [Topex Tora, ox TEKCTypHOT cacTaBa
3eMJBHINTA, OJHOCHO Off Yydemha TIWUHE Y
TEKCTYPHOM CAaCTaBy 3aBHCH KallallUTET pa3MEHe
KaTjoHa, a THME U COPIITUBHA U my(epHa CBOjCTBA
3eMJbHINTA. TEKCTYpHH cacTaB 3eMJBHINTA Takohe
yTHUe ¥ Ha KamaluTeTe 3ajpKaBarba JIAaKo0 U TeXe
MPUCTYNauHE BOJIE 38 OMIbKE, KOJIMYNHY OMJbKama
HETPUCTYIayHe BOJE, Ka0 W KallUTET 3eMJbUIITA
3a Ba3IyX.

Kao w xom  XeMHjckHX  CBOjcTaBa
WCTIUTUBAHHUX 3EMJBUINTA, TaKO W KOJ HEroBOT
MEXaHMYKOI cacTaBa KOHCTAaTOBaHE Cy BeoMa
BEJIMKE pa3iiuKe u3Mel)y 3eMJBHIITA Ha PA3IHIATAM
OMOMHIMKALIMjCKUM Taukama. Kako aHanmm3upana
3eMJBMINTA Ha  KOjUMa  Cy  IOCTaBJbEHE
OMoMHIMKANHjCKe Tauke HUBoa | mpumagajy ckopo
CBUM THWIIOBHMAa 3EMJBHINTA KOjU CE jaBJbajy y
CpOuju moj NIYMCKUM €KOCHTEMHHMA. 300T Tora
Cy Yy HUCIHMTHBAaHUM 3eMJBHIITHMAa KOHCTATOBaHE
CKOpO CBE TEKCTYpHE KIlace 3eMJBHINTA, O] JIAKUX
MECKOBUTHX MJIOBAYa JI0 TEXKUX TITUHA.

were so scarce that they were undetectable by the
recommended method.

In contrast, dystric soils are dominated by
acidic cations over base cations. Among acidic
cations, aluminium is the most abundant, followed
by manganese and iron. Free hydrogen contributes
the least to the acidic cation sum. In certain
instances, hydrogen concentrations were below
detection limits, even in dystric soils.

TEXTURAL (MECHANICAL) COMPOSITION
OF FINE SOIL

The textural composition of soil is a crucial
property that significantly influences its water
permeability and aeration. The percentage of
different textural fractions determines the oxidative
conditions of the pedochemical environment, and
consequently affects biochemical processes such as
the decomposition of organic matter, the conversion
of plant assimilates from organic to available forms,
humus synthesis, etc.Additionally, the textural
composition, i.e., the clay content, influences the
soil's cation exchange capacity, as well as its
sorptive and buffering properties. It also affects the
soil’s capacity to retain both easily and less
accessible water for plants, the amount of water
unavailable to plants, and the soil’s air-holding
capacity.

As with the chemical properties of the
studied soils, significant differences in mechanical
composition were observed among soils on
different sample plots. The analysed soils at Level |
sample plots encompass nearly all soil types found
under forest ecosystems in Serbia. As a result,
nearly all soil textural classes were identified,
ranging from light sandy loams to heavier clays.
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EJIEMEHTH PACTBOP/BUBH Y IIJAPCKOJ
BOqH

Komnunna u OJTHOC eneMeHara
PacTBOPJBUBHX Y HAPCKO] BOAN Y MUHEPATTHOM AETY
3eMJBHUILITA 3aBHCHU OJ MATUYHOI CYIICTpaTra Ha
KOjeM je 3eMJBHMINTE O00pa3oBaHO, Kao H Of
pPa3BOJjHOT CTaAWjyMa 3€MJBHINTA, OJHOCHO Of
ErOBOI' MHHEPOJIOLIKOI cacTaBa. Y XOPHU30HTY
OpTraHCKe MPOCTUPKE, KOJMYMHA M OJHOC OBHUX
elleMeHaTa 3aBUCH O] €JIEeMEHTapHOT cacTaBa
JHMCHOT Omajga, OJHOCHO OA OMJBHUX BpCTa Koje
IIPOAYKY]y U3yMpJie OPTraHCKe OCTaTKEe U HUXOBOT
CTama UCXpaHe.

Ilopen OwmpkamMa Jako MPHUCTYNAYHUX
o0JInKa Makpo M MHKPO €JeMeHaTa HCXpaHe H
TOKCHYHUX eJleMeHaTa Yy [apckoj BOIU ce
pacTBapajy U CBH OPTaHCKH OOJHMIM MCIUTHBAHUX
ereMeHara KOju HUCY IPHUCTYyIaYHH OMJbKaMa, Kao
1 HajBehH 1€0 BUXOBUX MHHEPATHUX 00JMKa KOjU
HUCY pacTBOPJBMBH Y BOAH M 3EMJBHIIHOM
pacTBopy.

On MaKpo eJeMeHara HCXpaHe
pPacTBOPJPUBHUX y LAPCKO] BOJU aHAIM3UPAHH CY
KaJUWjyM, MarHesujyM, kamujym7 u ¢ocdop. YV
OpraHCKO] TIPOCTHPIIM Ha OWOWMHIAMKAIIH]CKIM
TadkaMa KOJHMYHMHA KaJUjyMa pacTBOpJbHBA Yy
napckoj Boau ce kperana ox 391,4 mo 40613,4
mg/kg, a'y cnojy 3emspumra og 0-10 cm xyOune on
368,5 mo 33360,8 mg/kg. Hajsehe xkommumme
KaJlKjymMa y 3eMJBHINTY W OPTaHCKO] HMPOCTUPLU
KOHCTAaTOBaHE Cy KOA KapOOHATHUX 3€MJbHUINTA, a
HajMamke Ha KUCEJIMM CHIIMKaTHUM CYIICTPaTHUMA.

Kao wm xammmjym, Tako W MarHe3mjym
MoKa3yje BEOMa BEJUKY BapUjaOMIIHOCT Caapxkaja,
KaKO y OpPraHCKOj IPOCTUPLIU TaKO U Y MUHEPATHOM
JIEITy 3eMJBHUIITA. Y OPTaHCKO] TPOCTUPIIH CaIpKaj
OBOT MakKpoeJieMeHTa HcXpaHe ce Kpetao ox 464,5
10 78830,0 mg/kg arconyTHO cyBe MPOCTHPKE, TOK
Ce y TMOBPIIMHCKOM cliojy 3emubmmTa o 0-10 cm
nyOuHe Konn4yrHa MarHe3ujyma ce kpehe ox 692,0
10 97179,3 mg/kg. Hajsehe konmurne Marue3ujyma
“Majy 3eMJbHMINTa Koja cy oOpa3oBaHa Ha
ynTpamMauTCKUM CTeHaMa.

Konuuune kanujyma  pacTBOpJbHBE Y
LIapcKoj BoM Cy ce Kpetane on 617,5 mo 12766,3
mg/kg y opraHckoj mpOCTHPIH, & Yy MUHEPATHOM
neny 3emsbuinta ox 460,5 no 42530,9 mg/kg.
Konnuune docdopa y opranckoj npocTHpILH Cy ce
kperane ox 147.2 ngo 5444,5 mg/kg, a vy
TTOBPIIMHCKOM CJI0jy 3eMipumiTa o1 91,3 mo 1364,2
mg/kg.

On MHKpoOeJeMeHaTpa HCXpaHe
PacTBOPJBMBUX Yy IApCKOj Boam onpehuBanm Cy
MaHrad, UMHK 1 Oakap. CBa oBa TpU eleMEHTa
cHajgajy y eceHlMjalHe eJIeMEHTEe HCXpaHe, IITO
3HAYM J]a Cy HEMOXOJHU 3a PacT W pa3Boj OuIbaka
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ELEMENTS SOLUBLE IN AQUA REGIA

The amount and ratio of elements soluble in
aqua regia within the mineral fraction of soil
depend on the parent material from which the soil
originated and its stage of development, i.e., its
mineralogical composition. In the organic litter
horizon, these quantities and ratios are influenced
by the elemental composition of leaf litter, the plant
species generating the organic residues, and their
nutritional status.

Agua regia dissolves not only plant-available
forms of macro- and micronutrients but also toxic
elements, along with organic and most mineral
forms of elements that are otherwise insoluble in
water or soil solutions.

The analysed macronutrients soluble in aqua
regia included calcium, magnesium, potassium, and
phosphorus. The calcium content in the organic
litter on the sample plots ranged from 391.4 to
40613.4 mg/kg, while in the 0-10 cm soil layer, it
ranged from 368.5 t033360.8 mg/kg. The highest
calcium levels were recorded in calcareous soils,
while the lowest were found in acidic silicate
substrates.

The magnesium content, similar to calcium,
exhibited significant variability in both the organic
litter and the mineral soil fraction. The magnesium
content in the organic litter ranged from 464.5 to
78830.0 mg/kg of absolutely dry matter, while in
the 0-10 cm soil layer, it ranged from 692.0 to
97179.3 mg/kg. Soils formed over ultramafic rocks
showed the highest magnesium concentrations.

Potassium levels soluble in aqua regia
ranged from 617.5 to 12766.3 mg/kg in the organic
litter and from 460.5 to 42530.9 mg/kg in the
mineral soil. Phosphorus concentrations ranged
from 147.2 to 5444.5 mg/kg in the organic litter and
from 91.3 to 1364.2 mg/kg in the 0-10 cm soil
layer.

Among micronutrients soluble in aqua regia,
manganese, zinc, and copper were analysed. These
elements are essential for plant growth and
development, even in trace amounts. Although their
total soil concentrations may be high, plants absorb



HaKo y BeoMa MajquM KonnunHaMa. KonmnurnHe oBux
eJIeMeHaTa y 3€MJBUIITY MOT'Y OUTH BEJIMKE, Kao U
KOJIMYMHE MaKpoeleMeHara, all WX OuJpke He
yCcBajajy y BeIHMKOj KonnuuHH. TakaB je ciydyaj ca
MaHraHOM, KOjU C€ y OpraHcKOj HpPOCTHUPLM Ha
OMOMHIUKAIIHM]CKUM Tadkama kpehe 77,3 mo 3240,8
mg/kg, a y MOBPIIMHCKOM CJI0jy MHHEPAHOT JeJia
semupumnta 0-10 cm 17,8 no 3240,8 mg/kg.
Konuunne LIHKA y 3eMJBHILTY Ha
OMOMHIUKAIIM]CKUM TadKaMa Cy 3HATHO Mamke U y
opranckoj mnpocrupiu ce kpehy 5,1 mo 141,9
mg/kg, a y MOBPIIMHCKOM CJI0jy 3eMJbuIITa of 6,7
mo 104,3 mg/kg. Konmnunaa Oakpa y XOpPHU3OHTY
OpraHCKEe TMPOCTHUPKE Ha OWOMHIUKAIIU]jCKAM
Tadykama je Ha 4 jokajaureTa OWiia UCIOA JTUMHTA
neTexnuje, oqHocHo Mama ox 0,005 mg/kg, mok je
MaKCHMaJHa KOJMYUHA KOJIMYMHA OBOT €lIEMEHTa
m3Hocwna 32 mg/kg amcoiayTHO CyBe OpraHCKe
MIPOCTUPKE. Y MOBPIINHCKOM CJIOjy 3€MJBHUILTA OX
0-10 cm nmyOuHE KONHYMHA OBOT EJEMEHTa Ce
Kperana y rpanutama 1,4 no 40,4 mg/kg.

On TOKCHYHUX eJeMeHaTa PacTBOPJbUBUX Y
[IapcKoj BOOM Ha OHMOMHIWKAIW]CKAM Tadkama
onpehuBanm cy kaamumjym u ojoBo. ['paHmuHa
MakCHUMajHa  BpPEAHOCT 32  KOHLEHTpalHjy
kanmujyma y 3emspminty m3Hocu 0,8 mgkg, a
pemenujartmona  BpegHoct 12,0 mgkg. VY
aHaNM3MpaHOM 3EMJBMIITY, CamMO Ha jEJHOM
JOKaNTEeTy M TO CaMO Yy XOPU30HTY OpTaHCKe
MPOCTUPKE  KOJMYMHA  KaaMHjymMa  IpeJasu
TpaHUYHY MaKCHMaJlHy BpPEAHOCT W H3HOCH 3,3
mg/kg. YV cBUM ocTanuM y30pLUMa 3€MJBHIITA U
OpraHCKe TIPOCTHpPKE KOJIMYWHA KaaMHjyMa je
JIAJIeKO MCIIOJT MaKCUMaITHE TPAaHUYHE BPEJHOCTH, a
y BEIUKOM Opojy cllyyajeBa je WCIOA JHMHUTA
nereknmje. Hu Ha jegHOM JOKanWTeTy HHjE
KOHCTAaTOBaHA KOJMYMHA KaaMmujyma Beha of
peMerjaluoHe BPeIHOCTH.

I'pannyna MakcuMajgHa  BpeIHOCT  3a
KOHIIEHTpAIlHjy OJIOBA y 3eMJBHINTY m3HOCH 85,0
mg/kg, a pemenujanmona Bpeanoct 530,0 mg/kg.
Hu Ha jemHoj OMOWMHAMKAIM]CKOj TadyKH HUje
KOHCTAaTOBaHa KOJIMYKMHA OJIOBA y 3eMJbHIUTY Beha
o1 peMmenmjanuone BpemaHoctu. CaMo Ha jeaHOM
JokanuTery y ciojy 3emsbumTa of 0-10 cm je
KOHCTAaTOBaHa KOJMYMHA OJIOBA KOja MpeJiasu
IpaHAYHY MaKCUMAaJHy BPETHOCT U KOja M3HOCH
92,0 mg/kg. Ha cBuUM ocTanuMm JIOKaJUTETUMA
KOJINYMHE OJIOBA CH MCIIO/ TPAaHUYHE MaKCHMallHe
KOJINYMHE. Y XOPHU30HTY OpraHCKe IPOCTHpPKE
KoJM4mHA ojioBa ce kpetana ox 0,1 mg/kg, no 70,3
mg/kg, a y crnojy 3emspuiuta og 0-10 cm xyOune
on 2,6 mg/kg mo 92 mg/kg.

HerajbHu  mpuka3z  pesyJitara
3eMJBHIITA MIpHUKa3aHu ¢y y AHekcy 12.

aHajn3a

them in limited quantities. Manganese content on
the sample plots ranged from 77.3 to 3240.8 mg/kg
in the organic litter and from 17.8 to 3240.8 mg/kg
in the 0-10 cm soil layer. Zinc concentrations were
significantly lower, ranging from 5.1 to 141.9
mg/kg in the organic litter and from 6.7 to 104.3
mg/kg in the topsoil. The amount of copper in the
organic litter horizon on the ample plots was below
the detection limit (less than 0.005 mg/kg) at four
locations, while the maximum recorded
concentration of this element was 32 mg/kg in
absolutely dry organic litter. In the surface soil layer
(0-10 cm depth), copper content ranged from 1.4 to
40.4 mg/kg.

For toxic elements soluble in aqua regia,
cadmium and lead were analysed. The maximum
permissible concentration of cadmium in soil is 0.8
mg/kg, while the remediation value is 12.0 mg/kg.
Slightly elevated cadmium levels exceeding this
limit were detected at only two sites in the 0-10 cm
soil layer. In the analyzed soil, only at one site and
only in the organic litter horizon, the cadmium
content exceeds the maximum concentracion limit
value, reaching 3.3 mg/kg. On other plots, cadmium
concentrations were significantly below the
permissible threshold, and at several locations, they
were below the detection limit of the applied
method. At no location was the cadmium
content found to exceed the remediation value.

The maximum permissible concentration of
lead in soil is 85.0 mg/kg, while the remediation
value is 530.0 mg/kg. At no location was the lead
content found to exceed the remediation value.
Elevated lead levels exceeding this limit were
observed on four sample plots in the 0—10 cm soil
layer, reaching 92.0 mg/kg. On other plots, lead
concentrations were significantly below the
permissible threshold. Lead content on the sample
plots ranged from 0.1 to 70.3 mg/kg in the organic
litter and from 2.6 to 92 mg/kg in the 0—10 cm soil
layer.

Detailed results of the soil analyses are
presented in Annex 12.
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7. 3AIPABCTBEHO U KOHJIULIMOHO
CTAILE CTABAJIA HA BUT HUBO-a |
HA TEPUTOPUJU YKE CPBUJE VY
2024. TOMHUA

7. HEALTH AND CONDITION OF
TREES ON LEVEL | SAMPLE
PLOTS IN CENTRAL SERBIA IN
2024

Kao u Teopuje Benmmkux OpojeBa, CBeCT
YOBEKAa MHOTO TEXKE IOMMa BPENHOCT IIyMe Yy
¢yaxnuju Bpemena. Onxoama on 140 roguaa HUje
JaKo MOojMjJbUBa M Kao Oyayhy Tauky y BpemeHy
JOXHMBJbABAMO j€ Kao HEIITO IITO camMHu Hehemo
nodyekaT. 300T TOoTa, M0 ayTOMaTH3MY, IIITYMCKUM
pecypcuMma ce ra3ayje HMHTEpaKkTHBHO M TEXKH
WHCTAHT 33JI0BOJbEHY EKOHOMCKHX, EKOJIOIIKHX,
€KOCHUCTEMCKUX YyCIIyra, Hay4HO-UCTPaKMBAYKHX,
JNPYIITBEHO-COLMjATHUX, KAa0 W KYJITYPHHX W
IOyXOBHHX moTpeba jeqHor apymrsa. OBo je u 6a3a
KOja je OOyBeK W OmiIa IOTIOpa CYHPOTHOCTH
er3UCTEHIMje U 33/I0BOJbEHA MOTpeda JbyACKOT
Ouha, HacmpaM HENXOJHOCTH Ja C€ IOIITYje
TPajHOCT AY>KMHE J>KMBOTA Ha MPHUMEP jETHOT
XpacTa JIy>Kmbaka.

Ha HuBoy aprkaBe 0BO je 3amartak u nmorpeda
3a JIeNIOBalbeM Yy CaJalllbuiy, W 300r BpeMeHa
OTXOAME jemHE IMTYMCKE CACTOjHMHE, KOja MOXKe
Tpajatu U mpeko 150 roamHa (IpuMep — JTyKEaK
Kao jemHa O] HajIUIEeMEHUTHjUX BpcTa Opseha),
cBoaM ce Ha Oymyhy moOpobOwt koja he momeru
KOHKPETHYy KOPHUCT TeK HekuM Oymyhum
redepaiujama. MHore (QyHKIMjE IIyMa TEHIKO je
€KOHOMCKH H3pa3suTU yIpaBo 3aTo jep je IIyma of
HETNPOLEHUBOI 3Hauyaja 3a 4YOBEKA M OUyBambe
JKUBOTHE CpeAuHe, TEeK Kao TpajaH M IOCTOjaH
mojaM. OBO je jeOHOCTaBHO oOOjalImbeme 3a
KOH(JIMKT KOjU OAYyBEK MOCTOju M3Meljy mporpeca
JPYIITBA U HABOJHUX KOYHHIA KOjUMa HAC IIyMe
00aBe3yjy Ha CTPILUbCHE.

[pernenom KPOLIBU (ykynHe
aCHMMMWJIAIIOHE TIOBPIIUHE) CBAKOT OJ OTJIEJHUX
crabana koja npatumo Ha HUBO-y |, cBake cezone
CaKylmd ce HH3 pe3yinTara O pPasIUuYUTHM
(akropuma, mnpunamajyhuMm BeMa TIABHUM
rpynamMa — OMOTHYKAM W aOMOTHYKHM IITETHUM
edexTrMa 1o mymcke cacrojune y Cpouju. Toxom
tekyhe 2024. roauHe, npBa Tpymna ce OJHOCH Ha
BEIMKH  JIUBEP3UTET  CKOHOMCKH  HITETHUX
opranuzama, a apyra (1o 4eMmy je oBa TOJHMHA
W3y3€THO M Pa3iUuuTa W HWHTEPECaHTHA) jecTe
CHaaH  YTHIA]  METEOPOJIOIIKO-KIMMATCKUX
Kpu3Hux jporahjaja, ma cy o0e rpyme 3ajeaHo
OCTaBHJIC jaK MeYaT Ha )KUBOTHY CPEAMHY YOIIIITE,
mro he OBy roauHy y4YuMHUTH YyrnamheHOM H
W3y3ETHOM IO MHOTO YeMy.

[lpunaukoM TmoOKymIaja OIEHE TYCTHHE
momynanuja — Hajuemhux — Trpyma  IITETHUX
opraHu3aMa W3 KaTeropuja: MTETHH HHCEKTH U
MAaTOTCHE U CMUKCWIHE TJbHUBE, IHbUXOB YTHIIE] je

Human perception often struggles to fully
grasp the value of forests over time, much like the
challenges posed by the theory of large numbers. A
140-year rotation period, for instance, is not easily
grasped and is often perceived as a distant point in
the future—one we are unlikely to witness
ourselves. Consequently, forest resources are often
managed interactively, focusing on immediate
needs and striving to satisfy economic, ecological,
and ecosystem services, as well as scientific, social,
cultural, and spiritual demands. This approach has
always been at the core of the conflict between
fulfilling immediate human needs and respecting
the natural longevity of life, as exemplified by the
lifespan of a single pedunculate oak.

At the national level, this challenge requires
immediate action, as the rotation period of some
forest stands, such as those of pedunculate oak—
one of the noblest tree species—can exceed 150
years. It means that the benefits of such forests are
often reserved for future generations. Many forest
functions are difficult to quantify economically, as
forests have immeasurable significance for
humanity and environmental preservation,
representing a permanent and irreplaceable
concept. This reality illustrates the enduring
tension between societal progress and the
constraints forests impose on us, requiring
patience.

By examining the crowns (total assimilative
surface) of each sample tree monitored at Level I,
arange of results is collected each season regarding
various factors, divided into two main groups—
biotic and abiotic stressors affecting forest stands
in Serbia. In the current year, 2024, the first group
encompassed a wide diversity of economically
harmful organisms, while the second group (which
made this year particularly unique and interesting)
pertained to the significant impact of
meteorological and climatic crisis events.
Together, these two groups have left a profound
mark on the environment, making this year
exceptional in many ways.

In assessing the population density of the
most common groups of harmful organisms, such
as insect pests and pathogenic or epixylic fungi,
their impact seemed minor or almost negligible
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u3riefao cnabo WA TOTOBO  HPENEBAaHTHO,
HacnpaM HezaMheHe CHare ,.BHINE CHIIE™ Koja je
JleTioBajia OJ CaMoT TI0YeTKa BEereTalioHe Ce30HE.
Omrehema o1 cTpaHe MOMEHYTUX OpTaHU3aMa OBE
rojiuHe Ouiia Cy NUPEKTHO M3a3BaHa HEIOCTATKOM
najiaBuHa, BOJHUM CTPECOM HW HazammaMheHO
jakoMm cymoM. Ha To ¢y ce HakOH WHHIIMjaJTHOT
HETaTHUBHOT YTHIIaja MOMEHYTE CyIIe Ha IIYMCKO
npBehe, 7mako HazoBe3aJe M KacHHUje yJlaHJalle
Hajpas3/Induje BPCTe MITETOUYNHA U OOJIECTH.

[ToceOHO je MPUITMKOM OIICHHUBaka I'yCTUHE
momynanyja — Hajuemhux  Tpyma  IITETHHUX
opranmzamMa Kpo3 Opoj TryceHwma 1o Opojy
mnpernenaHor Jumha (M Ha pas3iuydTe HauWuHE
omreheHor acCHMUTAIMOHOT TKHBA), 3a0€IeKEHO U
MIPUCYCTBO TyOapa KOjU je y TMephHomy oOmiacka
IIOMEHYTHX MO/IpyYja OM0 Yy HEKOM OJ1 IPBa YETHPH
JapBeHa CTaaMjyma, Ma je THM TyCeHHIama
roceeheHa rmoceOHa MaXba. Bpojaoct
3a0eneKeHNX TyOapeBHX Jierajlia Ha jeIHOM
JoKanuTeTy, Aaineko je Beha on Opoja koju je
3a0ene)xeH y NPOLUUTOroAuIIbeM nperieny. Mmak
TEpEHCKH O0WIa3aK W Y30pPKOBAaHkE XPacTOBOT
mumha ca ucrte Ttepuropuje y 2024. roauHw,
00aBJBEHO j€ Yak U 10 TPU HeeIbe paHuje.

Ha 13 I'maBHUX METEOPOJIONIKUX CTaHUIIA Y
Cpbuju je mpeBasuheH IOCAAANIBU  ATCOTYTHU
JeneMOapcKu MaKCUMyM TeMIIepaType Ba3ayXa Of
MoYeTKa Mepema Ha muMa. HajBuiiia MakcumanHa
MHEBHAa Temmeparypa Basmyxa y CpbOuju je
n3Hocuia 25,6°C, a 3abenexena je 02. neremoOpa y
Baseny, nok je y beorpany ucror nana n3mMepeHo
22,7°C.

[Ipema npaBuiTy 0 TOBOJFHOCTH JIa YKOJIHUKO
ce J0roau 5-7 Be3aHUX JlaHa KOjU MUMajy Cpeliby
JHEBHY TeMmIiiepaTypy u3Han 12 °C, y ycnoBuma
Hallle KOHTHHEHTAaTHE KIIMMe, CBE OBO yYKa3yje 11a je
yCIaBaHOCT BereTaluje Bpjio Moryhe MpekuHyTa u
Ia je kpeHyna mesrpa. Jlucronaguum OuibKama je
YeCTO W OBO JIOBOJHHO J1a 3alOYHY BEreTal[oHH
HUKIyc, 6e3 003upa Ha OJCTyIamke 0] OMOHOMH]E,
ca 3HAa4YajHUM BPEMCHCKUM OACTyNameM (Ha
npuMep: Bolike cy IBeTase, a myMcke epeMepHe
3eJbacTe BPCTE Cy ce Toverne 1ojaBbuBar). Mcro
Ba)KU U 32 BehnHy BpcTa HHCEKaTa.

o HarmoM moBpaTKy 3UMCKHUX XJIAAHUX, YaK
JEeICHUX JiaHa, HOBO OWJPHO TKUBO CTpaja, a
WHCEKTU TUHY of xyaanohe. [TopioxHu nenoBamy
cBera HaBeleHor, Moryhe na cy W mpema
OMOHOMMjH TOBE3aHO [ICJIOBAIi M WHCEKTH W3
rpyla Koje CMO y OIJIemy MpaTWiIH, Tj. MOCTOjH
OlliMja J1a je KIMMa U OBe ce30He Beh pemermia
BUXOBY WHUIMjaTHY OpOJHOCT, MOCEOHO Kao
panux nedonujaTopa, Ha KOjé HHTEH3UBHO ACTY]y
npee mnpojechHe TpoMeHe Yy METEOpOJIONIKO-
KJIMMaTCKOM KOHTEKCTY.
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compared to the unprecedented force of "higher
powers" acting from the very start of the growing
season. Damage caused by these organisms this
year was directly triggered by a lack of
precipitation, water stress, and an exceptionally
severe drought. Following the initial adverse
effects of the drought on forest trees, a cascade of
various pests and diseases easily compounded and
intensified these effects.

When assessing the population densities of
common harmful organisms, special attention was
given to the number of caterpillars per sampled
leaves, especially in relation to the various types of
damage observed on the assimilative tissue.
Among the recorded species was the gypsy moth,
which was found in one of its first four larval stages
during field visits to the monitored area. Due to its
prevalence, these caterpillars received particular
attention. The number of recorded gypsy moth egg
masses on site was significantly higher compared
to last year’s survey. However, this year’s field
inspections and oak leaf sampling in the same
territory were conducted up to three weeks earlier
than in 2024.

Furthermore, December broke historical
temperature records at 13 major meteorological
stations across Serbia. The highest daily maximum
air temperature recorded in Serbia was 25.6°C,
observed on 2 December in Valjevo, while in
Belgrade, the same day saw a measurement of
22.7°C.

According to the rule of sufficiency, a
sequence of 5-7 consecutive days with a mean
daily temperature above 12°C in a temperate
climate typically signals the end of vegetative
dormancy and the start of sap flow. For deciduous
plants, such conditions are often sufficient to
trigger the vegetative cycle, even if they deviate
from their usual phenology, leading to notable
temporal shifts. For instance, fruit trees may begin
flowering, and ephemeral herbaceous species in
forests may emerge earlier than expected. Similar
patterns can be observed in many insect species.

However, when winter cold or even freezing
conditions return suddenly, newly formed plant
tissues are damaged, and insects are often killed by
the cold. These climatic fluctuations likely
influenced the insect groups monitored in the
study. It is possible that climate variability this
season disrupted their initial population dynamics,
especially among early defoliators, which are
highly responsive to the first meteorological shifts
of spring.



OBakaB ciell y3ajaMHUX WHTEpaKkluja, YUju
je TOKpeTad MeTeo-areHc, JOTOAMO Ce M KpajeM
nperxoane 2023. roamHe, Ta Cy Ha Mp. KEHKE
Mpa3zoBala OuWiie aKkTHBHE MHOTO [y’Ke, YUTaB
janyap 2024., a a cy jaja momaraie cBe [0
(hebpyapa, mako Ccy MO OWOHOMHjH Ca OBOM
aKkTUBHOIINy Be3aHe camMo 3a HoBeMOap u
neuembap. OBUME Cy HENPUPOAHO HCLPILUBEHE y
CMUCITY HaTaJITeTa, PepTUINTETa U HEeKyHIUTETA,
mTo OM Tpebasio ma Cy 3aBpIICHHW IIPOIECH, a
eMOpuoHanHO pa3Buhe jaja y MymoJbliMa je
y3HamnpenoBaio. [loBpaTkoM XmagHuMX OaHa, y
(hebpyapy 2024. cBe je Om0 3aycTaBibeHO. Jlomio
je 10 HEIITO KacHHUjer MojaBJbHBama Mpa3oBalad
cienehe reHepauuje (0oTyna  MOjaBJbUBAmbE
rycennma Ha BUT nmpsor Huso-a y neTo).

W3 mocmatpama aedomnujaruje u omrehema
tokoM 2024. roguHe JONUIO CE J0 3aKJby4Ka Jia je
OMOHOMH]ja TIYMCKHX CTaOJjammia, W HaIux
HajBaxHH] BpcTa ApBeha, KpeHyna 4ak U 10 6
Hezesba panuje. CBe OBO MpaTWIIM Cy Mpe CBera
WHCEKTH, KOjUMa Bllara Huje Ouia o MpecyIHOr
3Hadaja 3a pa3Buhe. bykBa je kao Hamma
HajpacnpoCTpameHIja W Haj3HAYajHHja BPCTA,
HajBHILIE CTpajana oA OyKBUHOI Cypiaiia MUHEpa
(Bume Qororpaduja y mpmiIory, Ha IITa j¢ OBE
rOZIMHE TIOCEOHO CKPEeHYTa MaXKkha CBUM EKHIIamMa
KOje Cy M3 pa3IMYUTUX pa3jiora Hu3jasuie Ha
tepeH). Huje nctu crenen nedonujanuje HacTajao
[0 OKpY3WMa, aly je Hamaj mpemMa yoOudajeHo
MPUMEHUBAHO] METOJIONIOTHjU, OMO W BHIIE HETO
jak Ha OpOjHMM JIOKAJIWTETUMa IIHPOM YKe
Cpowije.

Henynux mecel| 1aHa HAKOH 3a0eleKeHUX
KIMMAaTCKUX OJICTyIama, IMoyele Cy H IpBeE
IIpoMeHe Ha OYyKBM, a 3aTMM M Ha XpacTOBHMA.
YoueH je HE3HATaH TPEHI Jda Cy IOMyJaluje
IITETHUX MWHCEKata Ha BelinM HaJAMOPCKUM
BucuHaMa (0e3 003Mpa Ha CKJaJ ca O4YEeKHBAHHM
MEpHOAOM  TOJIMHE) pa3BHjasie  Oap  jedHy
reHepanyjy Buie. Jlucrame XxpacToBa (M KACHUX H
panux (opMH) JOTOAMIIO CE 3HATHO paHHje HETo
mMTO je yoOW4ajeHo, Ta je CIIOJbHO JIEeNOBamke
TOILIOT BPEMEHA O] CAMOT ITOYETKA TOJIUHE, TNIaBHU
nenyjyhu  areHc koju je Ha Kpajy HampaBuO
¢uHanHM yTHLA] Ha AedoNHjauujy U MPHUCYCTBO
mojequHNX omrehema. YTha] Ha KOHAYHE
3aKJbydKe HMana Ccy 3HayajHa  KJIMMaTcKa
oncrynamwa (uzBop: PXM3, mpuctymbeHo BuIe
myTa TOKoM (ebpyapa, MapTa, anpuia, Maja, jyHa,
jymau aBrycrta 2024.)

[loHoB/BEHO Yy 1BE CE30HE, OBO MOXKE
MIPUBUAHO YYMHUTH J1a OPOjHOCT HEKHX IITETOUNHA
HETJIe Jeyje BUHO H3MEHCHEHUX BPEAHOCTH HITH
Jla ce Kao OBe To/IMHe BelinHa pa3BoOjHHUX CTaujyMa
MaTOreHUX IJbMBAa Kao PEIOBHUX MpaTHOLa
IIYMCKHX €KOCHCTEMa, YOIIIITE HE MOjaBH.

A similar chain of interactions, driven by
meteorological factors, occurred at the end of 2023.
For example, winter moth females remained active
much longer than usual, throughout January 2024,
laying eggs until February—despite their typical
biological activity being confined to November and
December. This prolonged activity unnaturally
exhausted them in terms of natality, fertility, and
fecundity, which should have concluded earlier. As
a result, embryonic development within buds
progressed unusually far. However, the sudden
return of cold weather in February 2024 abruptly
halted these processes, delaying the emergence of
the next generation of winter months. This
disruption was reflected in the later appearance of
caterpillars at Level | sample plots during the
summer.

Observations of defoliation and damage
throughout 2024 led to the conclusion that the
phenology of forest trees, including our most
important species, began as much as six weeks
earlier than usual. This was primarily followed by
insect populations, for whom moisture was not
crucial for development. Beech, as our most
widespread and significant species, suffered the
most from the beech leaf miner (as shown in
photos). Particular attention was drawn to this issue
for all field teams operating in the field. While the
degree of defoliation varied across regions, the
intensity of the infestation, based on the commonly
applied methodology, was notably strong at
numerous sites throughout central Serbia.

Less than a month after the recorded climatic
deviations, the first changes were observed in
beech trees, followed by oak trees. A slight trend
was noted in which insect populations at higher
altitudes (regardless of the expected time of year)
developed at least one additional generation. Oak
leafing (both early and late forms) occurred much
earlier than usual, with the early warm weather at
the beginning of the year acting as the primary
agent that ultimately influenced defoliation and the
presence of specific damage. Significant climatic
deviations (source: RHMS, accessed multiple
times during February, March, April, May, June,
July and August 2024) contributed to the final
conclusions.

This pattern, repeated over two seasons, may
have created an apparent change in the population
levels of some pests or, as in this year, resulted in
the absence of certain developmental stages of
pathogenic fungi—common companions of forest
ecosystems—that would typically have appeared.
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[pyra 6uTHa pa3nuka y 0QHOCY Ha MPOILTY
BEreTaIlMOHy CE30HY, KA0 M MHOTO MPETXOTHHUX,
jecTe 1a je u3naciuMa Ha TepeH MPETXOAUO0 TyKHU
nepuon (M OO IWIECT HeAeJba) Yy KOME Cy
METCOPOJIONIKK ~ MapaMeTpyd OHIH  HEOOUYHO
Jpyraddju HEro TNPOLUIUX TOAWHA - KOJWYHWHA
najaBuHa OWIIa je JalieKo Mama, ca 3HaTHO BehuM
OpojeM CyHYaHUX JaHa, a CBe BpeMe of aeremOpa
2023. mo centemOpa 2024. roauHe, TEMIEpaType
cy Omie y 4yak u Buimre onf 20-Tak JaHa MECEYHO
W3HAJ [JHEBHOT MPOCEKa, Ca YEeCTO BEJIUKOM
KOJMYUHOM BJIare y BasIayxy.

be3 wukakBor Ham3opa (KOHTpoje WU
MOHHTOPHHIA), T€ CTAaJHOT YBUIA Y CTame
OCETJbUBUX  IIYMCKHX  €KOCHCTEMa,  Kpo3
peTaTHBHO KpaTak Mepruoa IONIIo OW J0 moTpede
332 €HOPMHHUM TpPOILIECHEM E€KOHOMCKHX U JIPyIuX
KalaluTeTa 3a HHHUXOBO MOHOBHO Bpahame vy
€JIEeMEHTApHO U IETUKATHO-CTa0MIHO CTame. 300T
tora je MHCTHTYT 3a mrymapcTBo u3 beorpana, y
2024. ronuHM ca HEKOJIMKO aKTyEeIHHUX MpojeKaTa 1
CTaJHUM MPHUCYCTBOM KaKO Ha TepeHy, Tako U
npahemeM eKCTPEMHO HHTPUTAHTHUX CaKyIJheHUX
y30paka Ha TEepeHy U KacHHje HCIUTHUBABEM Y
nabopaTtopujamMa, OBE TOJMHE OJUIPa0 3HAYAjHY
yIOTYy y YBHAY alld WM ITUIAHCKHM pajmaMa 3a
CTaBJbalbe TIOJ  KOHTPOIY  jaKO  OMAaCHUX
LITETOYMHA, 32 IITa U Ha AaJbe OCTOjU NpecTaBa
Kako OM ce ca CIIMYHUM CUTYyalujama Morio nzahu
Ha Kpaj y OynyhHoctn.

Jerpagupann u  [€BACTHPAHU IIYMCKH
KOMIUIEKCH YCIIe]] Iel0Bakha HeTaTUBHUX yTHIAja
Ipe cBera MHOTOOPOJHMX TIOMyTaHATa, alld M
a0MOTUYKHX YWHWIANA KOjU CHHXPOHO JENyjy ca
OMOTHYKHM Y3POUYHHUIIMMA, OP30 U J1aKo OU JOILIN
y OMAacHOCT. YTPOXKECHOCT IKUBOTHE CpEIUHE
JIVPEKTHO je TOBEe3aHa ca CTalkeM MIyMa Kao
MOMEHYTOT' pecypca, a meroBa ooHoBa Moryha je
KpO3 DPasziM4YUTe BPCTE EKOJIOLIKE peMeaujaluje,
MOIIYyMJbaBamka, PEBHUTANU3AIM]E WTHA., ITO OH
3axTeBaJlo 3HaYajHa eKOHOMCKa yJlarama.

300r cBera HaBEACHOT, Y 3aIUTHTH LIyMa ce
MPEBEHTHBHE Mepe (CTpydHEe Mepe MpeloXpaHe U
pernpecuBHE ~ Mepe  OTKJIamama  HACTAIHX
mnpobiemMa) CIpoBOJIE KPO3 Ta3oBame IIyMaMa U
MOJpa3yMeBajy ce y Mpakch O Kaja IIyMapcTBO
IIOCTOjU Kao MpHBpeAHa rpana. Bakan mpemyciioB
3a ONepaTUBHU YCIIEX OBOTa je J0Opo pa3BUjeHa H
¢yHkumonanna  M3BemrajHo —  JIMjarHO3HO
mporHo3Ha cinyx6a Ha HuBoy  Illymckux
l'azmuacrasa CpoOwuje. Tama je cBaka MOTEHITHjaTHA
onacHocT OiaroBpeMeno npumehena ca nubem aa
Ce HampaBu IUIaH y Hajuemlie WHTErpaHOM
mpucTyny Oopbe W CTaB/bameM IO KOHTPOIY
HITETHOT (haKTOpa KOjH j€ MPEro3HaT.
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Another key difference from the previous
growing season, as well as many previous ones, is
that fieldwork was preceded by an unusually long
period (up to six weeks) with meteorological
parameters significantly different from previous
years. Precipitation levels were much lower, with a
significantly high number of sunny days. From
December 2023 to September 2024, temperatures
were consistently more than 20 days per month
above the average daily temperature, often
accompanied by high humidity levels.

Without proper monitoring and oversight of
sensitive forest ecosystems, restoring them to a
stable and healthy condition would have required
significant economic and resource expenditures
over a relatively short period. In response, the
Institute of Forestry in Belgrade played a crucial
role in 2024 by conducting multiple active projects,
maintaining a strong field presence, and analysing
critical samples collected on-site in laboratories.
These efforts enabled effective monitoring and
control of highly destructive pests while also
contributing to the development of strategies for
addressing similar challenges in the future.

Degraded and devastated forest ecosystems,
heavily impacted by the adverse effects of
numerous pollutants and compounded by the
synergistic effects of abiotic and biotic stressors,
would quickly and easily become endangered. The
vulnerability of the environment is directly linked
to the health of forests as a critical natural resource.
Their restoration is possible through various forms
of ecological remediation, afforestation,
revitalisation, and similar efforts, all of which
would require significant economic investments.

Consequently, forest protection involves
preventive measures, such as expert preventive
actions and remedial measures to address existing
problems, implemented through forest
management practices that have been integral to
forestry since its inception as an economic sector.
An important prerequisite for operational success
in this area is a well-developed and functional
Reporting-Diagnostic-Prognostic Service at the
level of Forest Estates of Serbia. Such a service
ensures the timely detection of any potential threat,
enabling the development of a plan—usually based
on an integrated approach to combating and
controlling the identified harmful factor.



[Momjennaky ymory umao je mpojekar ICP
Forest, m xoHTHHyWpaHo nupaheme 30MBama Ha
TepeHy Kako Ha OrJIeAHUM noBpiirHama Hupo-a |
tako u Ha HUBO-y II.

Ja Ou ce crame mIyMCKOT (GoHIa ApKano y
HEONXO0J0] KOHIWIWH ®W Jga ©Om  Owmio
3aJ10BOJbaBajyhier 37paBCTBEHOr CTama, a crabdia
BUTaHa U 0e3 ry0uTaka, HEOIX0/aH je CBEyKyIaH
omomonuTopuHr. Ha crmemuduyuan HadunH TO je
00jalrmbeHo  Kpo3  METOMOJIOTH]Yy  TPOMHCaHy
manyanom ICP Forest mpojekra koju Ha HCTH
HayMH (QYHKOUOHMIIE Ha TMOIPYYjy 4YHTaBe
EBpome, ca cramauM OpojeM OrIeTHUX MTOBPIITHHA
U eKCICpUMEHTAIHUX WHAMBHAya — OWJbaka.
BuTtanHocT crabana npaTu ce AeIMKaTHUM Hay4HO
— HCTPaXMBAYKMM MeTOJaMa M OJp)KaBa cCe
npahemem mpexe BUT (bnonankanyjckux Tadgaka)
y untaBoj Penyomumu Cpouju.

[MprwukoM olleHe BUTAIHOCTH cTabaia Ha
BUT HMBO-a | cBako cTabno, Kao jeIMHCTBEHH
EKCIIEPUMEHTAIIHU CY0jeKT, MOJ]jeIHAKO j& BaXKHO
U mocMarpa ce kao objexat ¢puromenunune. CBako
cTabllo MMa CBOjy €BHICHIIM]y O TpoMeHama M
JIeTIOBamky Pa3IMYUTHX IPOMEHA KPO3 BpeMe, a CBe
TeTe Ha HBeMy Oenexe ce y (yHKIMjH BpeMeHa
(jedHOM TOIUIIIELE). OBO 4YWHHM MpojeKat
030MJHHOM XOPOJIOIIKOM CTYJIHjOM (MCTpaXKHBamba
KOja 3axTeBajy Jyre BpEMEHCKE Mepuoje 3a
MOCTaBJbalE CHUCTEMA WM3y4aBawa Ipeamera). Y
KOHTHHYUTETY CE BHIIC OJi JIBE JICICHHjE MpPAaTH
MpeKko JBe Xuibale crabana Ha OBaj HAYUH H
MOYEBIIM OJ NpeaMeTa mpojekta Ouhe Moryhe
nmohn o 3HAYajHUX W BPEOHUX pe3yJiTaTa U yBUAA
y CTame OIMITEr CKyla, Ha OCHOBY H3a0paHOT
y30pka ca o 24 crabna ca ceake BUT y Cpouju.

3axspyun he OuTH O BeNHMKOT 3Ha4aja 3a
noOujame CIMKE O TI00ATHOM CTamky CacTOjuHA
yju  y3opum ce mpate. KOHTHHyupaHU
MOHUTOPHHT CIYXXH Kao OCHOBa 3a IpPHIIPEMY
peleBaHTHUX HMH(pOpMAIMja O CTamy IIYMCKHX
eKOCHCTEeMa, Ha Koje Hac oOaBe3yjy Harmmonamuu
LIyMapcKd TMporpaM W IMoTnucane MmehyHaponHe
KOHBEHIIMje Y 00JIacTH 3aIlTHTE )KUBOTHE CPEIHHE.

Cunrezom U 00pagoM CBHUX JOOWjEeHUX
MoJlaTaka O CaCTaBHUM €JIEMEHTUMA U YHHHUOLIUMA
pH3HKa 1O 3APaBCTBEHO CTame Hryma (HeKa BpcTa
IIYMCKOT OMO-EKOJIOIIKOT Tpeceka), MOoXe Jia ce
W3paad ¥ IpeAsior 32 HajONTHMAIIHHUje Ta3/l0Bakbe,
Kako OW ce OBM PHU3MLIM CMamWIHd, a MOXE ce
NPUIPEMUTH M ONTHMAIIHH pacropesn Hekux Beh
MPUMEHUBAX Mepa y 3amTutd. Takohe Owmhe
oMoryheHo HajpyHKUMOHATHHUjEe McKopuirhaBame
IIymMa ca ONTUMH3AIHMjOM IIIYMCKO-EKOJIOUIKOT
MIPUCTYTIA Ta3/I0BambY.

The ICP Forest project, coupled with
continuous monitoring of field conditions—on
both Level I and Level Il plots—has played a
crucial role.

Maintaining the forest ecosystem in optimal
condition, ensuring tree health, and preserving
vitality without significant losses require a
comprehensive biomonitoring approach. This
process is thoroughly described in the methodology
outlined in the ICP Forest project manual, which is
uniformly implemented across Europe. The
program operates with a stable network of
monitoring plots and experimental plant
specimens. Tree vitality is assessed using advanced
scientific methods and sustained through the
systematic monitoring of a network of sample plots
(SPs) throughout the Republic of Serbia.

In the assessment of tree vitality on Level |
sample plots, each tree is considered a unigque
experimental subject, holding equal significance
and treated as an object of phytomedicine. Each
tree has its record, documenting changes and the
impact of various factors over time. Any damage is
systematically recorded annually, providing a
chronological perspective. This methodology
establishes the project as a rigorous chorological
study—research requiring extended timeframes to
develop comprehensive systems for analysing the
subject matter. For more than two decades, over
2,000 trees have been continuously monitored
under this approach. Drawing on the project's
framework, this long-term effort promises to
deliver valuable insights into the overall state of the
forest population, based on a representative sample
of 24 trees per SP site across Serbia.

The conclusions from this study will offer
valuable insights into the global condition of the
monitored forest stands. Continuous monitoring
lays the groundwork for generating crucial
information about the state of forest ecosystems,
meeting the requirements of the National Forestry
Program and international  environmental
protection conventions.

By synthesising and analysing the collected
data on forest components and risk factors
impacting forest health (a comprehensive bio-
ecological overview), recommendations can be
developed for the most effective management
strategies to reduce these risks. Furthermore, the
findings can guide the implementation of targeted
protective  measures and optimise  forest
management practices through an eco-forestry
approach
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OBuM ce Moxke 00e30equTH:

— CraBipame oI KOHTPOJTY
HanpeaBuleHuX abyHmaHIWja
mTeToYnHa 300T (PHU3HOIOMIKOT cTpeca
(xao y 2024.)

— Exomomka  crabwiHocT < myma |
OnoauBep3uTeTa (HapeIHe TOUHE)

— 3amTdTa W PAUOHAIHO KopHIIhemhe
MPUPOIHUX pecypca y IryMmama

— Pammonamauje Kkopurrheme
€KOCHCTEMCKHUX YCIIyra

ITopen nedbunucama y3podHHuKa omTehema
ryma, Kpo3 ImyOJIMKOBamka U3BEICHUX 3aKJbydaKa O
0BOj IpobeMaTHIHU Kao peakuuje VcTpaxkuBadkor
tuma HWHcTuTyTa 32 mymapctBo y beorpany,
JOPYIITBO Y IETHHA MOXKE OYEKHBATH CTPYYHE W
Mpeuu3Huje KOHCTaTalMje O MpeceKy HahjeHor u
npeno3Hator u Aahe ymo3opema Ha PHU3UK OX
[IOMUBAHUX TyOHMTaka, y3 yKasUBame Ha
MOTyhHOCT ylaH4YaBama MMTETHUX areHaca.

OBo ce mpe cBera OJHOCH Ha JEIOBame
YeCTO NMOMEHAHUX KIMMATCKHX HPOMEHa, alu U
MpHCycTBa 3arahema.

Hdobuhe ce cimka Heke BpcTa mpenBulama
Kao JpYLITBEHOI OATOBOpa Ha I0jaBy CyIIEHa
nIymMa youeHy IyTeM OMOMOHHUTOPHUHIA, a JIOTHKa
CBera jecTe ylarame y CIpedaBame Mpolagama
nryma, yjarama y 3aliTHTy IIyMa U TO OJ CTpaHe
Ha/JISKHUX OpraHa ca BUILE HHCTAHIIE, Ca TeXXKBHOM
U OYEKHBambMMa O PEATHOCTH, HEOIXOJHOCTU W
MIPaBOBPEMEHO-aJ€KBATHO] OIIEPATHBH.

buhe nakme ypaauTu miaHcke HOpMaTHUBE
3a OJlpKaBame 3[PaBUX NIYMCKHX EKOCHUCTEMa H
OYEKHMBaKkE KOOINEpaTUBE JAp)KaBe Ca HAYYHHM
WHCTUTYLMjaMa TIONyT Hamle, CBe Yy LHJbY
MTOTEHIINjATHOT CMambemka yrpokaBajyhux dakropa
KOjH JIeTyjy Ha HaIllle IIyMCKe eKOCHCTEME.

HajoutHuju cy HayuyHHM OUIBEBU TAE TEKUMO
Ka JOCTHU3amy oApel)eHOr HMBOA Hay4HOI Ca3Hamba
0 YTHIIa]y HETaTUBHUX (pakTOpa Ha 3PaBCTBEHO
crame myma. OBo je moryhe ngoctuhu HaydyHHM
OPUCTYNIOM Yy ONHKCHBAKY JENOBama IITETHUX
(¢akTOpa Ha IOyMCKE E€KOCHCTEME, 3aTHM
KJIACU(UKAIIUjOM M THIIOJIOTU3AIKUjOM CUMIITOMA
omrehea y 3aBUCHOCTH O]l  y3pOUYHHKa,
nomtyjyhu pernoHaHe MIPUPOJTHE
cnermduaHOCTH KapakTepuctudne 3a CpOujy u
bankan.

Kao mmsb y 0BOj rpynmu HaydHUX IHJbEBA
jaBjba ce W moTpeba 3a O0jalllbeheM IojaBe U
Hay4YHOT TmpeaBubama O 3IpPaBCTBEHOM CTaby
myMma y onmckoj oOyayhHoctu. Cse he ynanpenntu
u nocrojehu cuCTeM MOHHUTOpUHIAa KOju ce Beh
npuMemyje, Kao M 3HayajHWja yllarama y
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This strategy ensures:

— Effective control of predicted pest
outbreaks driven by physiological stress (as
observed in 2024)

— Enhanced ecological stability of forests and
preservation of biodiversity in the coming
years

— Protection and sustainable utilisation of
natural forest resources

— Improved efficiency in
ecosystem services

leveraging

Besides identifying the causes of forest
damage and publishing insights on this issue as part
of the response of the Research Team from the
Institute of Forestry in Belgrade, society can
anticipate precise expert assessments of observed
and recognised phenomena. These assessments
will facilitate the identification of the risks and
provide warnings about potential losses, stressing
the risk of cascading effects caused by harmful
agents.

The focus primarily lies on the impact of
climate change and environmental pollution.

This approach aims to deliver predictive
insights as a societal response to the observed
phenomenon of forest dieback, detected through
biomonitoring. The ultimate objective is to
prioritise investments in preventing forest
degradation and enhancing forest protection. These
efforts should be undertaken by higher-level
authorities, with a commitment to ensuring
realistic, necessary, and timely implementation of
effective measures.

It will further facilitate the development of
planned standards for maintaining healthy forest
ecosystems and foster collaboration between the
state and scientific institutions like ours, aiming to
mitigate the impact of threatening factors on our
forest ecosystems.

It is all done with the objective of advancing
scientific  knowledge and deepening our
understanding of the impact of adverse influences
on forest health. Achieving this requires a rigorous
scientific approach to analysing the effects of
harmful factors on forest ecosystems, including
systematic classification and typologisation of
damage symptoms according to their causes while
considering the unique regional characteristics of
Serbia and the Balkans.

One of the goals within this scientific
framework is to explain the factors influencing
forest health and provide scientific predictions
regarding the forest condition in the near future.
These efforts will strengthen the existing
monitoring system and highlight the need for
increased investments in monitoring, both at the



MOHUTOPHHT, KaKo Ha HHBOY Ap>KaBe, TaKO M Ha
HUBOY KOHTHHEHTAHO - €BPOICKOT MPOjEKTa.

Ha kpajy, xao camMa KpyHa JyroroJuIlIber
pana, pe3yaTaTd MOHHTOPHHTa KOpHcTHhe ce Kao
cacTaBHM JCJOBH 3aKOHCKHX JOKyMEHara U
Me)yHapOomHHX  KOHBEHIIMja YHjU je b
yHampehemwe nocrojeher crama. YBoheme crucrema
3a mpaheme 3ApaBCTBEHOr cTamba M BUTATHOCTH
myma y ckinany ca UN/ECE u EY meromonorujom
omoryhmhe moBehame mompuHOCA NIYMapcKOr
CeKTOpa EKOHOMCKOM U JpPYIITBEHOM pa3Bojy
Peny6muke CpOuje. IIpojekar uma 3a 1Ub
Kpenpame U yHanpeheme Kako HAIMOHATHOT TaKo
U TaH-eBPONCKOT CHCTEMa MOHHUTOPHHIA Haj
[rymMama M IyMCKHUM €KOCHCTeMHUMA.

BuzyenHno ocmatpame nponucaHo Manyan-
om ICP 3a myme (ca mocieamUM H3MEHaMa —
JonyHama) Ha Tepuropuju PemyOnuke CpOuje Ha
ornexanm nossuMa (BUT) HBO-a | monpaszymesa
Y TIperno3HaBame omTehema Ha cTabauma of
0O0JIECTH W WITETOYMHA 110 THIIOBHMA U JICJIOBHMA
crabsa rzae ce MaHugecryjy.

To cy BHIBMBH CHMITOMH omTehema Ha:
KOpPEHY U KOPEHOBOM Bpary, YKOJHKO Cy IpH
MPOIICHH Ha TEPEeHY BH/JbHMBU (BETPOW3BANE Ha
mp.), 3aTHM CHMITOMH Yy TIpHIAHKy cTabana,
CHMIITOMH Ha Jie0iy, TpaHaMa y OCHOBH KpOIIIEbE,
ne0JpMM TpaHamMa y KpOLIWkH, IpaHama Majior
npeyHuka  (OBOTOAMINELM  W300jM) W Ha
acMMWIaoOHNM opranuMa. Manyan ICP 3a mryme
MPOMUCYje Ja ce NpOoIleHa CTama KpyHa apseha
obaBJba HA CBUM TayKama Ha TOJIHUINLEM HUBOY (Y
Tepuay IMyHe BereTanuje). JJonpuHoc nmpojexra je y
MOTYhHOCTH TIpOIIeHE yTHIlaja IITETHUX (akTopa
Ha 1myme, o0e30ehyje momaTke O yuecTanocTw,
MPOCTOPHOM pacmopelly W HAYWHY jaBJbarbha
OMOTHYKAX W a0MOTHYKHMX IMTETHUX (pakTopa Ha
teputopuju Cpouje.

VY 0BOj TOAMHU PE3YNTATH Cy YIPaBO 3aTO
W3HEHAJTUIT jep cy (SHOJIONIKU MHOTA OJICTYTamha
3a0enexeHa 3a BEJIMKM OpOj OpraHm3aMa - O
Onsbaka XpaHUTEJbKU /10 CBHUX H3a3MBaya INTETa:
napasuTa xupa, aedoirjatopa, MUHEpa, ranaiia,
kcuogara, MOTKOpPH-aKa uT/.

OLITEREHKHA HA JIHIITRAPUMA - BHT
HHBO | 2024.

Kao curypHo Haj3HadajHUje MIyMCKe
MTETOYNHE 3a0€IeKEHO je U TPUCYCTBO TyOapa
(cnabuje MpeTXOIHUX CEe30Ha) KOjU je y Mepuoay
obmacka nmomenytux bBUT Husoa-l, 6uo y dazu
Beh monoxenmx jajumx Jjerama (Comka 7.1.).
HajBume mrera oOu4HO npeTpre IepoBe MyMe ’
ciaayH mnojenuHayHo. OBe TOIMHE jaBJbao ce

national level and within the broader context of
continent-wide European initiatives.

Ultimately, as the culmination of years of
dedicated research, monitoring findings will be
integrated into legislative frameworks and
international conventions designed to improve the
current state. The introduction of a system for
forest health and vitality monitoring aligned with
UN/ECE and EU methodologies will enhance the
forestry sector's contribution to Serbia's economic
and social development. This project aspires to
develop and advance national and pan-European
forest monitoring systems, ensuring the sustainable
management of forest ecosystems.

Visual observation, as outlined in the ICP
Forests Manual (including the latest amendments
and updates) for Level | sample plots (SP) in the
Republic of Serbia, involves identifying tree
damage caused by diseases and pests, categorised
by type and the affected parts of the tree.

The visible symptoms of damage include
roots and root collars, if observable during field
assessments (e.g., in cases of windthrows), the
basal area of the trees, the trunk, branches at the
base of the crown, thicker branches within the
crown, smaller branches (current-year shoots), and
assimilation organs (leaves and needles).

The ICP Forests Manual mandates an
annual assessment of tree crown conditions on all
sample plots during the peak growing season. This
project significantly contributes by facilitating the
assessment of harmful factors impacting forests,
providing essential data on the frequency, spatial
distribution, and patterns of biotic and abiotic
stressor occurrences across Serbia.

The results this year were particularly
surprising, as phenological deviations were
recorded across a wide range of organisms. These
included host plants as well as damage-causing
agents such as acorn parasites, defoliators, miners,
gall-inducing insects, xylophages, bark beetles, and
others.

DAMAGE TO BROADLEAVES - LEVEL |
SAMPLE PLOTS IN 2024

The presence of the gypsy moth, although
less significant in previous seasons, was recorded as
one of the most important forest pests. During the
inspection of the mentioned Level | SP, it was found
that the gypsy moth had already laid its egg masses
(Figure 7.1). Turkey oak forests and individual
Hungarian oak trees are usually the most affected.
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MOjeJMHAYHO, jajHa Jieryia Cy perucTpoBaHa y
agrycty camo Ha BUT  39. (Cmuka 7.2).
3abenexena mojaBa Jyierana oBe 2024. romune,
3a0enexeHa je 6apeM Tpu CeAMUIIE paHHje, 0K CY
OpojHM JpYrHm Mame 3acCTyIUbCHH HHCEKTH
(MuHEpH), pa3BOj 3aBPIIMIM M 0 7 CEIMHIA
panuje. Behnna nerama m Heka crapuja crabia
omrehena cy u v on nruna (Cruka 7.3).

Opn numhapckuxX BpceTa, Haj3acTyIBEHU]E
BpCcTe Ha OHOMHAMKANMCKUM TadykamMa Cy
XpacTOBH - KUTHAK, LIep U cIaayH, a 00yxBarajy
CacTOjHHE Pa3IMYUTUX CTAPOCTH.

On mHCcekaTta — y3pouHHMKa omrehema Ha
JHCTY XpacTta Hajuemhe cy ce jaBibana omrehema
on panux aedonujatopa (Geometridae) u caBujaua
(Torticidae). Ha BUT rme mOoMHHHpajy XpacTOBH
(mep, KWTHAK U JYXMHbakK), KOHCTaTOBAHE Cy
nocienune ciaabor OO Cpenmer Hamajaa Majior
Mmpasosia (Operophtera brumata L.) - rycenmure
Cy ce jaBJpayie HeBe3aHo ca (heHodazama JenTupa
u cnabuje Benmkor mpasosiia Erannis defoliaria
L.; (Lepidoptera: Geometridae). OBe roxune
3abenexkeH je cmab A0 yMepeH Hamaa OBHX
mrerounHa Ha BUT 47, a cnab na BUT 6 u 7. On
Geometridae-a, oBo Ou Tpebano na cy omrehema
KOja TaTHpajy ca caMor Kpaja 3uMe, Jak Impe IMyHOT
MOYeTKa BEreTallMOHe Ce30He, Al PEeJAOBHU
(enonomku porahaju 3HamM Ccy m3octatu  (HE
3aBHCH YaK HH jecy JIM XpacTOBU OWJIM KaCHU HWIN
paHH THUII TI0 JINCTAkY).

Ha crabmuma je KOHCTaTOBaH CpelmbH
HamaJ XpacToBuX caBujadya (om Totricidae-a
Hajuermmhe ce jaBiba 3€JCHH XpacTOB CaBWjad -
Tortix viridiana L.). Bpcra Totrticoides alternella
Hbn. - panu xpactoB caBujau u Archips xylosteana
L. - mrapern xpacToB caBHjad, jaBibajy ce y 2024.
BeoMa yecto Ha BUT |, a omrehema cy mo moia
YBH]jCHH JIUCTOBU, HAPOUYUTO KUTH-aKa 1 JIyKIbaKa,
Kao0 ¥ KapaKTepucTHYHa omrTelier-a HemoBe3aHa ca
(henodazama nenrupa.

Cy1ieme BpXoBa U HOBUX MJIaINX H3JlaHaKa
KUTHaKa I[ocaeauna je JenoBama HHU3a
IITETOYMHA. Y TIOYETKYy jaBjbajy C€ paHH
nedomujatopu  (Geometridae) wu  caBmjaum
(Torticidae), a 3aTiM yaH4aHO JeNTyjy MUHEPH ca
MyBama ranuiiama Macrodiplosis robinie (Cnuka
7.4.). Tlpencrasuuim damunuje (Lepidoptera,
Ticheridae) menyjy ca BpcTOM Tischeria
ekedlabella Bjerk. xoju je BeoMa 4ecT y3pOYHHUK
omrehema XxpacToBux Kpommu. Ha Bemukom
6pojy BUT je macoBHO KoHcTaToBaHa Profenusa
pygmaea (Klug, 1816), a oBe roauHe Cy 4YecTo
Owna Bua/bMBa M CKeJeTHpaHa omrehema Ha
xpacrosuma ox Caliroa annulipes (Klug, 1816) -
mucae oce (BUT y LII" Kpameso), ka0 u of
Zygaena filipendulae (Linnaeus 1758) (Cnuka
7.5)
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This year, the gypsy moth appeared individually,
and egg masses were registered in August only on
SP 39 (Figure 7.2). These egg masses occurred at
least three weeks earlier in 2024, while numerous
other less common insects (miners) completed their
development up to 7 weeks earlier. Many egg
masses and some older trees were damaged by birds
(Figure 7.3).

Of the broadleaf species, the most common
species on sample plots are oaks, including sessile
oak, Turkey oak, and Hungarian oak, covering
stands of various ages.

The most frequent damage to oak leaves was
caused by early defoliators (Geometridae) and
leafrollers (Torticidae). In areas dominated by oaks
(Turkey oak, sessile oak, and pedunculate oak), the
effects of weak to moderate infestations by the
winter moth (Operophtera brumata L.) were
observed. Caterpillars appeared independently of
the butterflies' phenophases, while damage from the
mottled umber  (Erannis  defoliaria L.)
(Lepidoptera: Geometridae) was less pronounced.
This year, a weak to moderate infestation of these
pests was recorded on SP 47, with lighter attacks on
SP 6 and SP 7. Damage from the Geometridae
family appears to date back to the very end of
winter, even before the full onset of the growing
season. However, regular phenological events were
sometimes lacking, regardless of whether the oaks
were late or early leafing types.

A medium-level infestation of oak leafrollers
was observed, with the European oak leafroller
(Tortix viridiana L.) being the most common among
the Torticidae family. Species such as Torticoides
alternella Hbn. — the early oak leafroller, and
Archips xylosteana L. — the mottled oak leafroller,
were notably prevalent in 2024 on SP I. The damage
typically consisted of leaves being rolled halfway,
especially on sessile oak and pedunculate oak, with
characteristic damage that was not associated with
the phenophases of the butterflies.

Dieback of the tops and young shoots of
sessile oak resulted from the activity of various
pests. The initial damage was caused by early
defoliators  (Geometridae) and leaf rollers
(Tortricidae). It was followed by a chain reaction
involving leaf miners and gall midges of
Macrodiplosis robinie (Figure 7.4). Among the
Tischeridae family  (Lepidoptera), Tischeria
ekebladella Bjerk. was particularly notable as a
frequent cause of damage to oak crowns.
Widespread infestations of Profenusa pygmaea
(Klug, 1816) were recorded in numerous SPs this
year. Additionally, skeletal damage to oak leaves
caused by Caliroa annulipes (Klug, 1816)—a
sawfly species (SP in Kraljevo FE)—and Zygaena



Tubakia dryina (Sacc.) B. Sutton - ripuBa Ha
JWCTOBAMA XpacToBa Kao W Jpyrux mwumrhapa,
yemrha ycnies cyle, jaBjbalid ce MOjeMHAYHO Ha
nonapyyjy III Torumma - BUT nHa mompydjy
Kypmrymnuje Tokom nera 2024. rogune (Cnmka
7.6.).

Cynipidae, oce muriapyiie, Hucy OHue Tako
YyecTe y OBOj TOAMHHU U TO Cy C€ NOjeAMHAYHO
jaBJbaJie U3Y3€THO Tajie CaMO YOOMYajeHIX BpPCTA:
Cynips quercusfolii L., Biorhiza pallida (Ol.),
Andricus  quercustozae  (Bosc),  Andricus
caputmedusae (Htg.). Ox ranamia mpucyTHe ¢y u
myBe ramuie, ¢pam. Cecidomyiidae, anmm ciabor
HMHTCH3UTCTA Harlaaa.

VY 2024. ronuHM 0 CBHX BpCTa HajBHIIE je
cTpamana Oyksa mrto he ce 300r mTeTa MOHETIE U
npeko 80%, HapeHEe TOAMHE CUTYPHO OJPa3UTH H

Ha BHUCHUHCKO - JeOJpbMHCKH mpupacT. Ha
(dotorpadujama cy mpukazaHe W OpojHE HOpyTe
yecTe IITETOYMHE OykBe Kao Haile

HajpacrlpoCTpambCHUje W HajBaXXHUjE BpCTE Y
npuspegHom cmuciy (Cnukxe 7.7., 7.8., 7.9,
7.10.,7.11., 7.12.).

3a momecTu(hUKOBaHH OarpeM, jaBibajy ce
Obolodiplosis robiniae, (Haldeman, 1847) (Criuka
7.13.), (Diptera: Cecidomyiidae), MyBe ramuie,
KpymeBair u kao TmojaBa IIpenuiIeKIHja
(xereporenuja)  T1j. Phyllonorycter robiniae,
3ajenno ca Parectopa robiniella, Clemens -
MUHEpH JIMIIa U HaJIudja Jrcta OarpeMa, 9ecTu cy
Ha TadykaMa KoOje ce Haja3e Ha TEePUTOPHjH
Kpymesauxor Illymckor I'azauncTBa, Kao u cBy1a
rae 6arpem Oyja (Cruka 7.14.).

Perka omrehema ox rypMBa Ha Jumhy u
nebnuma nume, Ha Tpaly BeWITHYMja MeETia
Taphrina carpini (Cnuka 7.23.), Mudepu siumha u
kaTtpancra merasoct (Cmuke 7.15., 7.16., 7.17.),
Ka0 W peTka JKyTa HMelNa-Toyrnapa3uTHa
LBETHULIA.

Melyy nHCekTUMa 0 KOjuMa je paHuje 0o
MaJ0 PeYM M TOJaTaKka, CBAKaKO j€ HEOIMXOJHO

MOMCHYTH,  XpacTOBY  MpEXacTy  CTEHHILY,
Corythucha arcuata (Say, 1832) (Cnuka 7.18.),
Koja  je n3a3uBay MAacOBHHUX  IITETA.

ACUMWINIIMOHA OpraHu XpacToBa KoOje Harmaja
(Tyxmak, KATHAK, CIaIyH, IIep) 100ujajy ca Jinia
KapaKTEPUCTUYHY CUBY 00jy, M3a3BaHy CHCAEM
COKOBa Ca HalW4ja OJ CTpaHEe BHILECTPYKUX
reHepaiyja oBor wHcekTa. Ha OBy MHBasuBHO -
arpecrBHY BPCTy Tpebayio Ou 00paTHTH MOCEOHY
HNaXby U IITO 1pe cTehn yBUL y leHy OHOHOMH]Y,
CBCHTYAJIHE napasuTouIe, TPUPOJIHE
HeTIpujaTesbe U MOTyhHOCT cy30ujama.

filipendulae (Linnaeus, 1758) was frequently noted
(Figure 7.5).

Tubakia dryina (Sacc.) B. Sutton, a fungus
affecting oak leaves and other broadleaved species,
became more prominent during drought conditions.
Isolated occurrences were reported in the Toplica
Forest Estate, particularly in the KurSumlija region
during the summer of 2024 (Figure 7.6).

Gall wasps (family Cynipidae) were less
prevalent this year, with only sporadic occurrences
of galls from common species, including Cynips
quercusfolii L., Biorhiza pallida (Ol.), Andricus
guercustozae (Bosc), Andricus caputmedusae
(Htg.). Gall midges (family Cecidomyiidae) were
also present, but their attacks were of low intensity.

In 2024, beech trees experienced the most
severe damage of all species, with losses exceeding
80% in some areas. This level of damage will
undoubtedly impact height and diameter growth in
the coming year. Numerous other common pests
affecting beech—the region’s most widespread and
economically important tree species—are shown in
Figures 7.7—7.12.

As for domesticated black locusts,
infestations of the gall midge Obolodiplosis
robiniae (Haldeman, 1847) (Diptera:
Cecidomyiidae) were observed in KruSevac and its
surroundings (Figure 7.13). In addition, phenomena
of predilection (heterogeneity) were noted,
particularly involving Phyllonorycter robiniae and
Parectopa robiniella Clemens—Ieaf miners that
attack both the upper and lower surfaces of black
locust leaves. These pests were prevalent on sample
plots in the Krusevac Forest Estate and in other
regions where black locust flourishes (Figure 7.14).

Rare instances of fungal damage were
observed on linden leaves and trunks, along with
witch’s broom deformities on hornbeam caused by
Taphrina carpini (Figure 7.23). Other reported
issues included leaf miners, tar spot infections
(Figures 7.15-7.17), and occasional infestations of
yellow mistletoe, a semi-parasitic flowering plant.

Among lesser-documented pests, the oak lace
bug (Corythucha arcuata Say, 1832) (Figure 7.18)
stands out due to its extensive damage. This
invasive and aggressive species affects the
assimilation organs of oak species, including
pedunculate oak, sessile oak, Hungarian oak, and
Turkey oak. It causes a distinctive grey
discolouration on the upper leaf surface, resulting
from sap-sucking by multiple generations of the
insect feeding on the leaf underside. Greater
attention should be devoted to studying this species’
biology, identifying potential parasitoids and
natural enemies, and developing effective control
measures.
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Ha >xanoct, ¥ HajBHIIEe y OJHOCY Ha CBE
numhapcko U yeTnHapeko apeehe — kao Opoj jenan
mo ryOuiMMa JIMCHE Mace U aedoiujaiuju y
NPOLICHTUMA, HAjBHINE je OJ CypJialia MUHEpa -
Rhynchaenus fagi ctpamana OykBa CBHX CTapOCTH,
Ha CBUM HAJMOPCKMM BHCHHAaMa, HE3HATHO cCe
paznukyjyhu no noapydjuma yxe Cpouje.

Asie B

Cauka 7.1. HamagayTo ry6apeBo Jierio Ha
BUT 39, llTy6ux

Figure 7.1. Infested gypsy moth egg mass

on SP 39

Ciuka 7.4. [larycenunue gucHe oce,
Zygaena filipendule, LIT" Kpyesar

Figure 7.4. Larvae of the leaf sawfly,
Zygaena filipendulae, FE Krusevac

Camka 7.2. bpojHa rybapesa Jyreria
Ha niepy, BUT 39, lllty6uk, Herotun
Figure 7.2. Numerous gypsy moth
egg masses on Turkey oak, SP 39

Cuauka 7.5. Tubakia dryina (Sacc.) B.
Sutton, rerBa Ha THCTOBUMA
xpactoBa, IIII" Kypurymimja,

[Ipokynsse
Figure 7.5. Tubakia dryina (Sacc.) B.
Sutton, a fungus on oak leaves as well

Beech trees suffered the highest levels of
defoliation and leaf mass loss among all deciduous
and coniferous species. The primary cause was the
leaf-mining weevil, Rhynchaenus fagi. This pest
inflicted widespread damage to beech trees of all
ages and at all altitudes, with only minor regional
variations observed across central Serbia.

Cuauxka 7.3. Macrodiplosis robiniae,
Cecidomyiidae, IITY Tpcrenuk
Figure 7.3. Macrodiplosis robiniae,
Cecidomyiidae, FA Trstenik

"y

Cuamka 7.6. Omrrehema on 6ykBUHOT
cypnama munepa Rhynchaenus fagi, ca
yJIaH4YaBamEM CTpeca O Cyllle
Figure 7.6. Damage caused by the beech
leaf-mining weevil Rhynchaenus fagi,
compounded by drought-related stress

as other hardwoods, more common
during drought, FE Kur$umlija,

e 8 e ¥

Cuamnxka 7.7. [lonyHcka ucxpana Rhynchaenus Cinka 7.8. O

fagi,0ykBuHOr cyprnaiia MuHepa
Figure 7.7. Supplementary feeding of
Rhynchaenus fagi, beech weevil miner
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Prokuplje

Tehema 01 OYKBUHOT
cypnauia muaepa Rhynchaenus fagi, y
YHUTABO] KPOLIHU
Figure 7.8. Damage caused by the
beech weevil miner, Rhynchaenus
fagi, throughout the entire crown.

!

Cuauxka 7.9. Operophtera brumata. (L.,
1758). manu mMpasoBall Ha OYKBH y JIETO
KaJa ryCEeHHUIIC HUCY OYCKUBAHE -
nopemehaju HacTaaM ycliea cyiie
Figure 7.9. Operophtera brumata (L.,
1758). Small winter moth on beech in
summer, when caterpillars are not
expected — disturbances caused by
drought.
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Ciuxka 7.10. Omrrehema o1 6yKBUHOT Camxka 7.11. Cryptococcus fagisuga,  Cauxa 7.12. Obolodiplosis robiniae, na
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cypunaiia murepa Rhynchaenus fagi, y YIIIABHOM YJIaHYaHa Ball Ca FJbUBOM Garpemy
pyOHUM JieoBIMa OYKOBHX KPOIIELU -CBUX Nectria coccinea var. faginata, (Haldeman, 1847), (Diptera:
CTapoCTH n3asuBay Oosxectu kope 6ykse BUT Cecidomyiidae), MmyBe ranuie,
Figure 7.10. Damage caused by the beech 412 Kpyuresarg
weevil miner, Rhynchaenus fagi, in the Figure 7.11. Cryptococcus fagisuga, Figure 7.12. Obolodiplosis robiniae on
peripheral areas of beech crowns — of all primarily chain-forming aphid with black locust (Robinia pseudoacacia)
ages the fungus Nectria coccinea var. (Haldeman, 1847), (Diptera:

faginata, the pathogen of beech bark Cecidomyiidae), gall midges, Krusevac
disease, SP 412
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Cuauka 7.14. Taphrina carini, Camuka 7.15. Loranthus europaeus —na

1j. Phyllonorycter robiniae ca Parectopa BelITHYHja MeTIa Ha rpaly, BUT 38 XpacToBUMa, BasbeBCKHU Kpaj, aBrycT
robiniella, Mutepu u nuia v HaMYja TUCTA Figure 7.14. Taphrina carpini, 2024.
6arpema, IIIT" Kpymiesarg witch's broom on hornbeam, SP 38 Figure 7.15. Loranthus europaeus on
Figure 7.13. Predilection (heterogeny) of oaks, Valjevo region, August 2024

Phyllonorycter robiniae and Parectopa
robiniella, miners of both the upper and
lower surfaces of black locust leaves, FE
Krusevac

Cunuka 7.16. Ha BUT ca numowm, Cuauka 7.17. Rhytisma acerinum, Cuauka 7.18. Owrrehiera 0 Mpexacre
Paraconiothyrium tiliae, nokanurer Benuku ~ kaTpaHacta neraBoct Juinha jaBopa crennne Corythucha arcuata (Say,
Jactpebarn — bramkn BUT 413 1832), omacHe WHBa3UBHE BPCTE KOja
Figure 7.16. On SP with linden, Figure 7.17. Rhytisma acerinum, tar yuHK cBe Bunre mrera LT Beorpa,
Paraconiothyrium tiliae, locality Veliki spot disease on maple leaves, SP 413 Bojunn
Jastrebac - Blaski. Figure 7.18. Damage caused by the lace

bug Corythucha arcuata (Say, 1832), a
harmful invasive species causing
increasing damage, FE Belgrade, Bojcin.
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OLUTEREKHA HA YETHHAPHUMA - BUT
HHBO | 2024.

Ha uermnama Oenor Oopa mnpHCyTHE Cy
marorene ripuBe Dothistroma pini Hulbary (Crnuka
7.19.) u Lophodermium pinastri — y mamem o0uMy
(BUT 53). Ha crabnuma u rpaHaMa perucTpoBaHe
cy u Tpynexuuie Fomitopsis pinicola (Fr.) P.
Karst. u Trichaptum sp. Murrill (BUT 74). Xepmecu
(Adelgidae) ce jaBibajy Ha OjeAMHAYHUM CTAOIUMA
n nogmnarky (BUT 74). I'moGamHo TtnemaHo,
3IpaBCTBEHO CTame cTadana Oemor 6opa je y oBOj
ronuau 00Jhe, amu Cy Ha BEJIMKOM Opojy cradaia
3a0enexxeHa jaka omrehema oa pymema u
M3BIauCHha Koja TMPEACTaBJhajy OMACHOCT ¥y
HacTymnajyhem mepuomy M yna3Ha Bpara 3a Hamaj
MHOTHX INTETHUX MHCEKaTa U 0OJECTH.

Y cactojuHaMa cMpue Ha YeTHHaMma je
KOHCTaTOBaH omacaH matoren Chrysomyxa abietis
(Wallr.) Unger (BUT 419 u 420), anu y mMameMm
obumy. Ox 3HaYajHUX TPYJICKHULA, PETUCTPOBAaHA
je  BpIO  omacHa  TPYJEXHMLA  KOpEHa
Heterobasidion annosum (Fr.) Bref., amu Ha
nojenquHaunuM crabnmuma (BUT 73). Hajuemhe
LITETOYMHE Y CMPYEBUM LIyMaMa Cy NOTKOPH-alu —
npBerctBeno Ips typographus (BUT 65), koju je
KOHCTAaTOBaH je Ha JIOKaJUTETHMa TIJe MOCTOje
CyBa, M3BaJbeHa cTabma cmpue (moapyuje HII
Komaonuk, Tauke Ha mompydjuMa ojapeheHHux
pexxuMma 3amThTe © IulaHuHa  JKesbMH, Ha
teputopuju T Kpymiesarr).

Ha OnonHIuKamwjcKuM TadkaMa ca jeJioMm,
Ha Cy Ha 4eTWHama O IJbMBa Hajdyemihe MpHUCyTHE
Cenangium ferruginosum Fr. (Syn. Cenangium
abietis (Pegs.) Duby. u Lirula nervisequa (DC ex
Fr.) Darker (Syn. Lophodermium nervisequim (DC
ex Fr.) Rehm.). Ose ripuBe ce jaBibajy Ha BUT 420,
au y MameM o0uMy. O eNMKCUIIHUX TJbUBA KOje
pasapajy IpBHY Macy, peructposana je Armillaria
ostoyae (Romang.) Herink. (BUT 418) takohe y
cnabujem ooumy (BUT 418). Ha Bure crabaina jene
npuMeheHo je W jako Iypeme CMoJie, KOje MOXe
OuTH TocneaunIa aejcTBa OpojHUX (dakTopa, a Kao
Kpajibl pe3yiTaT AoJia3d [0 MOTIYHOT CyIIeHa
crabana y mepuosy OX ABE 10 TPU T'OAUHE.

Y cacrojurama 1pHOr Oopa  TOpen
IecTo3y00r TOTKOPHaKa, OBE TOJUHE MHOTO ce
jaBsjbao m Tomicus minor (Hartig, 1834), mamu
0opoB cpumkap, a omTehema 0ox OBe BpCTe Cy
npukazana Ha (ortorpaduju (Cmuka 7.20.). Oca
npesba Acantholyda hieroglyphica je wa ciumum
7.21.

Takohe je wumentudpuroan Megastigmus
strobilobius (Ratz.) ma cemeny cmpue. OBaj pon
HUje paHWje WUCTpPaKUBaH, anu je mpoHaheH y
OpojHuM y3opuuMa nocieamux 30-ak roguHa U
yYeCTalIMjH je Y TOTUINjUM MTOAPYYjuMa ¥ Ha HIKUM
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DAMAGE TO CONIFERS - LEVEL | SAMPLE
PLOTS IN 2024

Pathogenic fungi, Dothistroma pini Hulbary
(Figure 7.19) and, to a lesser extent, Lophodermium
pinastri, were detected on Scots pine needles (SP
53). Decay fungi, including Fomitopsis pinicola
(Fr.) P. Karst. and Trichaptum sp. Murrill, were
observed on trunks and branches (SP 74). Adelgids
(Adelgidae) were also found on individual trees and
saplings (BIT 74). Overall, the health condition of
Scots pine trees has improved this year. However,
significant damage caused by windthrow and
extraction were documented on numerous trees.
These injuries pose a risk for the future, as they
create entry points for various pests and pathogens.

In spruce stands, the presence of the harmful
pathogen Chrysomyxa abietis (Wallr.) Unger was
confirmed on needles, though in limited quantities
(SPs 419 and 420). Among notable decay fungi, the
highly destructive root rot fungus Heterobasidion
annosum (Fr.) Bref. was detected, but only on
individual trees (SP 73). The most prevalent pests
in spruce forests are bark beetles, primarily Ips
typographus (SP 65), which were observed in areas
with decayed or windthrown spruce trees. These
include locations within Kopaonik National Park,
specific protected zones, and the Zeljin Mountain
region under the management of the KruSevac
Forest Estate.

On sample plots featuring fir trees, the most
frequently identified needle pathogens were
Cenangium ferruginosum Fr. (syn. Cenangium
abietis Pegs.) Duby and Lirula nervisequa (DC ex
Fr.) Darker (syn. Lophodermium nervisequim DC
ex Fr.) Rehm. These fungi were observed on SP 420
but in smaller numbers. Among wood-decaying
fungi, Armillaria ostoyae (Romang.) Herink was
recorded on SP 418, also in minor amounts.
Additionally, significant resin exudation was noted
on several fir trees. This phenomenon likely results
from a combination of factors and often leads to
complete dieback within two to three years.

In Austrian pine stands, the six-toothed bark
beetle was accompanied by a notable increase in
Tomicus minor (Hartig, 1834), commonly known as
the lesser pine shoot beetle. Damage caused by this
species is illustrated in Figure 7.20. The web-
spinning sawfly, Acantholyda hieroglyphica, is
depicted in Figure 7.21.

Moreover, Megastigmus strobilobius (Ratz.)
was identified on spruce seeds. While this genus has
not been extensively studied, it has been found in
numerous samples over the past three decades. Its
prevalence is higher in warmer regions and at lower



HaJIMOPCKUM BHUCHHAMa, Y€MY je OIeT MOorojoBaia
kauMa. Megastigmus-u cy mpeno3HaTH Ha CeMEeHy
IyTiasuje, ali U KeJpoBa, apuila UTx.

Casujau cmpueBux yetnna Cydia strobilella
(Syn. Tortrix strobilana Hubner, [1796-1799], u3
pona jentupa, OlM3aK je caBHjayrMa KUpPa, CaMo
My je nomahun cMpua, Tj. weHe mumapune (Cnuka
7.22.).

Y deTHMHapCKUM IIIyMaMa Haj3acTyIJhEHH]e
BpcTe ¢y UpHU U Oemm Oop, cmpua u jena. Ha
3IPAaBCTBEHO CTAHkE W y YETHHAPCKUX IIyMama y
2024, romuHW, oOImeT Cy HajBUINC YTHIATH
KJIIMMATCKO-METEPOOJIOIIKH YCJIOBU (BEIUKH OpOj
TPOTICKUX JlaHa y TIEPUOAY jYH-JYJI U eleMeHTapHa
HETIOTo/la Y BUAY TPajHE CYIIE KOja je ¥ BUIIIE HETO
obenexxuiia OBy TOAMHY M MO 4YeMmy he ocraTtu
ynamheHna). MHOTM OMOTHYKH areHCHU a IITESTOYHHE
KOju Cy TIpemo3HaTH Tekyhe roawmHe, Ha
YeTHHApUMa NPOIIEHTYAIHO Cy HajBHIIe omTehema
W3a3BajM Ha jenu, a 3aTuM Ha OopoBuma. OBe
TOJMHE WHCEKTU CYy HEYNOPEINBO BHINE OWIH
MIPUCYTHH y OAHOCY Ha TJbUBE.

altitudes, conditions enhanced by the changing
climate. Species of the genus Megastigmus have
also been recorded on the seeds of Douglas fir,
cedar, larch, and other conifers.

The spruce seed moth, Cydia strobilella (syn.
Tortrix strobilana Hibner, [1796-1799]), a moth
closely related to acorn tortrices, uses spruce cones
as its primary host (Figure 7.22).

The dominant conifer species in these forests
are Austrian pine, Scots pine, Norway spruce, and
silver fir. The overall health of coniferous forests in
2024 was significantly impacted by extreme
climatic and meteorological conditions. Prolonged
drought and an unusually high number of tropical
days in June and July defined the year, leaving a
lasting mark on forest ecosystems. Biotic agents,
particularly insects, caused the most extensive
damage, with fir trees being the most affected,
followed by pines. Compared to fungi, insect
infestations were significantly more prevalent in
coniferous forests this year.
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Camuxka 7.19. — Dothistroma pini Hulbary (1941)
Figure 7.19. — Dothistroma pini Hulbary (1941)

PR R

Cumka 7.21. Acantholyda hieroglyphica (Christ) - oca npessa

Figure 7.21. Acantholyda hieroglyphica (Christ) — web-
spinning sawfly.

HAIIOMEHA:

TepeHcknM pamoM Ha OHMOWHIMKAIIH]CKUM
taykama HuBo-a I, jomn mosjoBuHOM jyna mecena
mupoM CpOmje MOrIM cy c€  YOUUTH
HEKapaKTepUCTHYHH 3HAIM Ha pBehy 3a oBo 100a
roJMHe TOMyT HpoMeHe Ooje numhia U HBUXOBO
npeBpeMeHo onaname. OBe mojaBe Ccy ce 0
MOJIOBUHE aBIyCTa 3HAYajHO WHTE3MBUPAJIE KAKO
KOJl TOjeqWHAYHMX cTabma Tako W Ha BehuM
noBpmMHaMa 1ryma. Hajbospa wuHTEpmperaiuja
CTama Ha TepeHy Ou Ouia ,,kao Ja je HacTymnuia
jeceH mim moueTak cymiema“. Ha csum Bpcrama
npBeha cy yodeHe oBe TojaBe (XpacToBH, OYKBa,
Oarpem, 4eTHHAPH...).

OBe 1mojaBe Cy HECYMJbUBO IIOCIIEAMLA
HEMOBOJbHUX KIMMATCKUX YCIIOBA KOJU Cy C€
TOKOM BETETalMOHOT Nepuoa foroauinn y Cpouju
(cyma ¥ OyroTpajHu TOIUIOTHM Tajacu npaheHu
BeOMa BHCOKHM TeMmIiepaTypama). Kako je mpema
nonaiuma PXM3-a 0BO HajTOIIIHja TOJMHA UKA/Ia,
0]l KaJa IIOCTOje METEOpoJIoLIKa Mepema, Moryhe
je ma'y HapeaHoj ToauHU OyAy KoHcTaToBaHa Beha
Cyliemha Kako TIOjeIUHAYHMX CcTabaja Tako W
BelnX MOBpIIMHA HIyMa.
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Cuamuxka 7.20. Tomicus minor (Hartig, 1834), omrrehera mox
KOpPOM Ha IIpHOM Oopy
Figure 7.20. Tomicus minor (Hartig, 1834), damage beneath

the bark on Austrian iine.

Cuauka 7.22. Cydia strobilella, caujau cmpueBux yernna
Figure 7.22. Cydia strobilella,
spruce seed moth

NOTE:

During fieldwork on Level | sample plots,
signs uncharacteristic for this time of year were
observed in trees across Serbia as early as mid-July.
These signs, which included leaf discolouration and
premature leaf drop, intensified significantly by
mid-August, affecting both individual trees and
larger forested areas. The field conditions could best
be described as "resembling early autumn or the
onset of tree decline.” These occurrences were
noted across all tree species, including oaks, beech,
black locust, conifers, etc.

These changes were undoubtedly the result of
adverse climatic conditions that occurred in Serbia
during the growing season, particularly drought and
prolonged heat waves accompanied by extreme
temperatures. According to RHMS data, this has
been the hottest year on record since meteorological
measurements began. As a result, it is possible that
more extensive tree dieback will be observed in the
coming year, affecting both individual trees and
larger forested areas.



8. KIIMMATCKE KAPAKTEPUCTHUKE
3A 2024. TOAUHY HA TEPUTOPUIU
PEIIYBJIMKE CPBUJE

8. CLIMATE 2024 IN THE REPUBLIC OF
SERBIA

Knmaronomika aHanmm3a CE30HCKHUX
KIMMAaTCKUX KapaKTepUCTHKa Ha TEPUTOPHUjU
Peny6nuke Cpbuje 3a 2024. ronuHy U3BpIlieHa j€ Ha
OCHOBY TpEIMMHUHAPHUX TOJaTaka ca 28 TIaBHUX
METEOPOJIOUIKMX  CTaHWIA, KoOje  MPHUKYIJba
Peny6nuuku xuapometeoposnomku 3asoa CpOwuje.

KIIHMATCKHX KAPAKTEPUCTHKA 34
3UMY 2023/2024. TOJHHE

3uma 2023/24 y Cpbuju 6mita je HajTominja
suma ox 1951. romuue u cymna y Behem nemy
CpOuje. PexopaHe BpeaHOCTH Cpeame, cCpelme
MaKCHMAaJIHe M Cpellbe MHHHMAJIHE 3HMCKe
TeMmepaTtype Ba3ayXa 3UMCKE TeMIeparype
Ba3ayxa O] Kaja IoCToje Mepema y Behem nemy
Cpowje.

Konmnumae mamaBuHa Owmie Ccy  HCHOJ
MPOCEYHHUX BPEIHOCTH.

Cpenma Temmeparypa Bazayxa U3HOCHIA je
4,8°C, mro je 3a +3,9°C Bume ox HOpMmane. Y
Beorpany je ca 7,4°C u anomamujom +4,5°C og
HOpMaJie IpoTeKa 3uMa Onna Hajromauja o 1888.
ronguHe. 3aleneXeHe Cy pPEeKOpIHE BPEIHOCTH
Cpelme, Cpellbe MaKCHUMallHe H  Cpelmbe
MHUHUMAJTHE

.
IMaanh

The climatological analysis of seasonal
climate characteristics in the territory of the
Republic of Serbia for 2024 was conducted based
on preliminary data from 28 main meteorological
stations, collected by the Republic
Hydrometeorological Service of Serbia.

ANALYSIS OF CLIMATE CHARACTERISTICS
FOR WINTER 2023/2024

The winter of 2023/24 was the warmest in
Serbia since 1951 and was predominantly dry
across the country. Record-high values of mean,
mean maximum, and mean minimum winter air
temperatures were observed in most of Serbia
since measurements began.

Precipitation amounts were below the
average.

The mean air temperature was 4.8°C,
exceeding the normal by +3.9°C. Belgrade, with a
mean temperature of 7.4°C and an anomaly of
+4.5°C, experienced the warmest winter since
1888.

Historic records were set for mean, mean
maximum, and mean minimum temperatures.

Camnka 8.1. Cpenma temmeparypa Basayxa y Cpouju tokom 3ume 2023/2024. rogune (MU3Bop: PemyGnnuku
XuapoMeTeopostomku 3asox Cpouje, 2024)
Figure 8.1. Mean air temperature in Serbia during winter 2023/2024 (Source: Republic
Hydrometeorological Service of Serbia, 2024)
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Cpenma Cce30HCKa TeMIlepaTypa Ba3ayXa y
TOKY 3UME Kperaja ce y uHTepBany ofn 3,4°C y
[oxeru no 7,4°C y beorpany, a y IJIaHHUHCKUM
npeaenuma on —1,1°C na Konaonuky no 2,8°C Ha
3matubopy.

Opncrynama cpebe CEe30HCKE TeMIIepaType
Ba3Jyxa OJl HOpMaje TOKOM 3uMe, cy Owmia y
nHTepBany o +3,3°C y Bpamy u JleckoBuy 1o
+4,5°C y beorpagy, a y BUIINM TpeAcInMa O
+2,9°C na Konaonuky no +4,1°C na Llpaom Bpxy.

[lpeMva MeToam mWepuUEHTHIA, Cpeama
CEe30HCKa TeMIlepaTypa Ba3dyxa y TOKY 3UMe je Ha
cKopo 11e110j TepuTopHrju CpOuje Omia y KaTeropHju
eKCTPEMHO TOIUIO, M3y3eB Ha KomaoHuky rie je
Ouia y KaTeropuju BeoMa TOILIO.

IIpema metonu Tepumia, Cpeama CE30HCKa
TeMIepaTypa Ba3Ayxa TOKOM 3HWMe je Owna y
KaTeropuju Toruio y ueinoj Cpouju.

Y toky 3ume 2023/24. romwHe, HajBHINA
temrieparypa ox 25,6°C usmepena je y Basmery 2.
neriemMOpa, uYMMe je TmpeBasulieH Jocalalimbu
MakcumyM 25,4 °C on 25. debpyapa 2008. rogune,
a Takohe 3abenexeH je jemaH JETHH MaH, ca
MaKCHUMAaJHOM JIHEBHOM TEMIIEpaTypoM Bazayxa
BuIoM oj win jeanakoj 25°C. [lo jenan netwu naH
peructpoBaH je jour U y Kparyjesity u Kpasbeny.

bpoj nemeHux pnaHa, ca MaKCUMallHOM
JHEBHOM TeMIlepaTypoM Bazayxa HmkoMm of 0°C, je
TOKOM 3uUMe 0o y uHTepBaiy of jenan y Combopy
u KpasseBy 10 5 y banarckom Kapnosuy, JIoznuny,
Benukom I'paguiury u Iloxkeru, a y INIaHUHCKUM
kpajesuma on 6 y Cjenummu no 24 npaHa Ha
Komaonuky. V nemoj Cpouju je Opoj IeaeHuX qaHa
0MO 3HATHO MamH OJI TPOCEUHOT Opoja 3a 3uMy 3a 8
Jo 15 mana, a Ha IIaHKHAMa U 70 24 1aHa Mambe OJ
mpoceka. Y Cjenunu (6 nana), Ha Llpaom Bpxy (19)
u 3natubopy (10) je 3abenexkeH PEKOPIHO Mau
Opoj JieZICHUX JlaHa Y TOKY 3UMe€, OJ1 KaJl Ce BpIIe
METEOPOJIOLIKA MEpPeHha.

Hajumxa TemmepaTypa y TOKYy 3UME Of —
20,0°C  wm3mepena je y  Cjenumm 22,
jaHyapa.HajBHILIA TeMIeparypa u3MepeHa je y y
Kparyjesity 16. neniem6pa (22,2°C), 0K je HajHIKA
teMriepatypa u3Mepera y Cjenunu 9. debpyapa (-
22,7°C).

Bpoj wMpasHux paHa, ca MHHHMaJIHOM
THEBHOM TEMITEpaTypoM Basmyxa HmxoM of 0°C,
Kpetao ce y uHTepBaiy on 18 y beorpamy mo 63
nana y Iloxern, a Ha maHumHama onx 49 Ha
3matubopy no 72 mana Ha Komaonwky. PexopaHo
Manu Opoj Mpa3HHMX JaHa pPErHCTPOBaH je Ha
Konaonuky u Ilpruom Bpxy (50). Bpoj mpaznux
JlaHa je OMO 3HATHO MamM O] MPOCEeYHOT Opoja 3a
3umy y 1enoj Cpouju, 3a 9 mo 26 mana mMame of
mpoceka.

VY HmkuM npeaenuma 3aberexeHa cy 1o 4
JlaHa ca jakuM Mpa30M, ca MHHUMAaJTHOM JTHEBHOM
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During the winter of 2023/24, the mean
seasonal air temperature in Serbia ranged from
3.4°C in Pozega to 7.4°C in Belgrade, while in
mountainous regions, it varied from —-1.1°C on
Kopaonik to 2.8°C on Zlatibor.

Temperature deviations from the seasonal
norm ranged from +3.3°C in Vranje and Leskovac
to +4.5°C in Belgrade, while in higher elevations,
they ranged from +2.9°C on Kopaonik to +4.1°C on
Crni Vrh.

According to the percentile method, the mean
seasonal temperature was classified as extremely
warm across almost the entire territory of Serbia,
except for Kopaonik, where it fell into the very
warm category.

Based on the tercile method, winter
temperatures were categorized as warm throughout
Serbia.

The highest recorded temperature of the
season was 25.6°C, measured in Valjevo on 2
December, surpassing the previous record of
25.4°C set on 25 February 2008. Additionally, at
least one summer day (with a maximum daily
temperature of >25°C) was recorded in Valjevo, as
well as in Kragujevac and Kraljevo.

The number of ice days, when the maximum
daily air temperature remained below 0°C, ranged
from one in Sombor and Kraljevo to five in
Banatski Karlovac, Loznica, Veliko Gradiste, and
Pozega. In mountainous areas, the number of ice
days varied from six in Sjenica to 24 on Kopaonik.
Across Serbia, the number of ice days was
significantly lower than the seasonal average, by 8
to 15 days in most regions and up to 24 days below
average in the mountains. Record-low numbers of
ice days were observed in Sjenica (6), Crni Vrh
(19), and Zlatibor (10), marking the lowest values
recorded since the beginning of meteorological
measurements.

The lowest temperature of the winter, —
20.0°C, was recorded in Sjenica on 22 January. The
highest winter temperature was 22.2°C, measured
in Kragujevac on 16 December, while the coldest
temperature was registered in Sjenica on 9
February, at —22.7°C.

The number of frost days, when the minimum
daily air temperature fell below 0°C, ranged from
18 in Belgrade to 63 in Pozega, while in
mountainous areas, it varied from 49 on Zlatibor to
72 on Kopaonik. A record-low number of frost days
was recorded on Kopaonik and Crni Vrh (50).
Overall, the number of frost days across Serbia was
9 to 26 days below the seasonal average.

In lower-altitude regions, up to four days
with severe frost, where the minimum temperature
dropped below —10°C, were recorded, which was 2
to 9 days fewer than the average. In mountainous



TeMIepaTypoM Bazayxa HuxoM o —10°C,3a2 1o 9
JlaHa Mame OJ MPOoCceKa, OK UX je Ha IJIaHMHaMa
peructpoBaHo o 10 (ma Komaonwky) mro je
3HATHO Mame OJ1 Mpoceka 3a 3uMy (oa 12 1o 19 nana
Mame).

Toxom 3ume 2023/2024. 3abenexxeHa cy aBa
TOII0THA Tanaca y Behem neny Cpouje. [Ipeu o
24, neuembOpa 1o 6. janyapa, a npyru on 3. mo 12.
(hebpyapa, kao n'y BaseeBy o 22. 1o 28. pebpyapa,
IToxern ox 23. mo 27. dpebpyapa, Combopy ox 15.
no 20. ¢edpyapa u Ha [lamuhy ox 16. mo 20.
¢debpyapa. Tanac xmagHohe je perucTpoBaH jeJHHO
y Cpemckoj Mutposui 3 nepuoay o 9. no 14.
jaHyapa.

YKynHa KONWYMHA NAJaBHHA j€ TOKOM 3HMe
y nenoj CpOuju Omima MCIoA TpaHWIA MPOCEYHUX
BpPEIHOCTH. BpeqHOCTH KOJNMYMHE MajaBUHA Cy
Oowne y untepBany ox 49,2 mm y Herortuny mo
115,7 mm y Bpawy, a y Bumum npeaenuma ox 84,8
mm Ha Lpaom Bpxy mo 189,7 mm na Komaonuky.
Cyma nmajaBuHa y IPOLCHTUMA Of HopMaJie Ona je
y uHtepBany on 31% y Herotuny no 95% vy
Cpemckoj MUTpOBUIIH, a Y BUIINM MPEIEIAMa O]
54% na Lprom Bpxy no 90% na Konmaonwuky.

Hajseha mueBHa cyma nmamasuHa on 40,3 mm
3abenexena je Ha Komaonuky 15. menemopa.

(mm)
- 175.1 - 200.0

150.1 - 1750
- 125.1 - 150.0
B 5o

75.1 - 100.0
50.1-75.0

25.1 - 50.0

areas, severe frost occurred on up to 10 days on
Kopaonik, significantly below the normal range,
with 12 to 19 days fewer than average.

During the winter of 2023/24, two heat waves
affected most parts of Serbia. The first occurred
from 24 December to 6 January, while the second
took place from 3 to 12 February. Additionally,
localised heat waves were recorded in Valjevo from
22 to 28 February, in Pozega from 23 to 27
February, in Sombor from 15 to 20 February, and in
Pali¢ from 16 to 20 February. A cold wave was
recorded only in Sremska Mitrovica, from 9 to 14
January.

Total precipitation levels during the winter
were below average across Serbia. The recorded
amounts ranged from 49.2 mm in Negotin to 115.7
mm in Vranje, while in mountainous areas, values
varied from 84.8 mm on Crni Vrh to 189.7 mm on
Kopaonik. The total precipitation as a percentage of
normal values ranged from 31% in Negotin to 95%
in Sremska Mitrovica, while in mountainous
regions, it ranged from 54% on Crni Vrh to 90% on
Kopaonik.

The highest daily precipitation was 40.3 mm,
recorded on 15 December on Kopaonik.

Camuka 8.2. [IpocropHa pacmozgena nagasusa (y mm) y Cp6uju tokom 3ume 2023/2024. roqune (M3Bop:
PerryGumiaku xumpomMereoposoinku 3asox Cpouje, 2024)
Figure 8.2. Spatial distribution of precipitation (in mm) in Serbia during the winter of 2023/2024
(Source: Republic Hydrometeorological Service of Serbia, 2024)
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[Ipema meToay mepLeHTHIA CyMa TaJaBHHA
j€ TOKOM 3uMe Onia y KaTeropuju cylrHo y Behem
neny CpOuje, a BeoMa CyNIHO y JIeNy 3alajHe,
neHTpanue u ucroune Cpouje.

IIpema wmeromu Tepumiaa y CKOpO IIENOj
Cp0buju 6miia y KaTeropHju CyIIHO, a Y KaTeTOPHjHU
Hopmasno camo y Cpemckoj MurtpoBurnm u Ha
Komaonuky.

Bbpoj nana ca magasunama ox 0,1 mm u BuiIe,
PETUCTPOBAaHUX TOKOM 3UMe€, OWO j€ Y HHTEePBaIy O
18 y Herotuny no 38 y Com0Gopy, a Ha miiaHnHama
on 32 wna 3matubopy no 41 na Komaonuky.
3abemexxenn Opoj maHa ca magaBWHama y Behem
neny CpOuje O6mo je 3a 2 mo 15 mana wcmon
MIPOCEYHUX BPEAHOCTH 3a 3MMY, JOK Cy CaMoO Yy
CoM0Oopy perucTpoBaHa 3 JaHa BHIIE O 3UMCKOT
mpoceka.

Bpoj mana ca CHEXXHHM TIOKpUBa4YeM Yy
HxuM Tipegenuma Cpbuje Ono je y HHTepBaIry 01
2 y Kukunan u Ha [lanuhy no 15 nana y BabeBy.

Y  OpACKO-IUTAHUHCKHM — IpelennMa  je
peructpoBano on 30 y Cjenunm no 87 maHa Ha
Konaonuky.

Bbpoj nana ca cHe:XHUM TOKpHBadeM OHoO je
3Ha4YajHO ucnoa HopMmade y 1enoj Cpouju, uzyses
Ha Komaonwmky, om 16 mana mame y CpeMmckoj
Murposurin 1 beorpany no 41 mana mame of
npoceka Ha L{pHom Bpxy.

Ha Komaonuky je 23. neuemOpa u3MepeHa
MaKCHMaJHa BUCHHA CHEXHOT MTOKpUBaya O] CBera

39 cm.

"
TMaawh

B :<creemio ko

B BEOMA KiuHO
KHIIHO
HOPMAJIHO
CYIIHO

I BEOMA Cymmo

- EKCTPEMHO CYIIHO

According to the percentile method, the total
precipitation during the winter was classified as dry
in most parts of Serbia and very dry in the western,
central, and eastern regions. Using the tercile
method, nearly all of Serbia fell into the dry
category, except for Sremska Mitrovica and
Kopaonik, where precipitation levels were
classified as normal.

The number of precipitation days with at least
0.1 mm of rainfall ranged from 18 in Negotin to 38
in Sombor. In mountainous areas, the number of
precipitation days varied from 32 on Zlatibor to 41
on Kopaonik. In most regions of Serbia, the number
of precipitation days was 2 to 15 below the seasonal
average, except for Sombor, where three days above
the winter average were recorded.

The number of snow cover days in lower-
altitude regions ranged from two in Kikinda and
Pali¢ to 15 in Valjevo.

In hilly and mountainous areas, the number
of days with snow cover ranged from 30 in Sjenica
to 87 on Kopaonik.

Across Serbia, the number of snow cover
days was significantly below normal, except on
Kopaonik. The most significant deviations were
observed in Sremska Mitrovica and Belgrade, with
16 fewer days than normal, and in Crni Vrh, which
recorded 41 fewer days than the long-term average.

On 23 December, the maximum snow depth
recorded on Kopaonik was only 39 cm.

Canka 8.3. Ce3oHcka KonrurHa magasuHa (y mm) y Cpbuju oapelyena MeTo10M meprieHTHIa
3a 3umy 2023/2024. roguue (U3Bop: PenyOnuyukn xuapomereopononku 3asog Cpbuje, 2024)
Figure 8.3.Seasonal precipitation (in mm) in Serbia determined by the percentile method for the winter of 2023/2024
(Source: Republic Hydrometeorological Service of Serbia, 2024)
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TokoMm 3uMe, BPEJHOCTH OCyHYaBama Owmie
Cy y uHTepBaiy o 222.8 yacoBa y JleckoBuy 1o
359,7 wacora y Kukunau. PexopaHo makcumaliHe
BPEIHOCTH Tpajama CHjamba CyHIa TOKOM 3UME Cy
peructpoBane y Kukuuan (IpeTXxoqHN MaKCUMyM
335,8 gacoBa 1990. rommue), KpymeBmy 309,6
gacoBa (mperxomuu makcumyMm 293,0 gaca 2014.
roguae) u KpameBy 308,3 waca (mperxoaHu
MakcumMyM 294,2 qaca 1990. roqune).

Y omHOCy Ha HOpManmy 3a pedepeHTHH
KiuMaronomku  nepuon  1991-2020.  roauwe,
Tpajame CHjama cyHHa je m3Hocwio ox 103% Ha
Hpuom Bpxy no 156% y Kpymesiy.

AHAJTH3A KJIHMATCKHX
KAPAKTEPHCTHKA 34 IIPOJERE 2024.
T'OJHHE

IIponehe 2024. roguHe OWIIO je HAJTOTUIH]E Y
Cpouju  ox 1951. romguHe, ca CpeamOM
TeMIrepaTypom Basmyxa 13,4°C, mro je 3a +2,3°C
Bume ox HopMmane. Takohe, m y beorpamy, oBo
nposehe je 6uno Hajromuje ox 1888. romune, ca
CpeamoM TemmeparypoM Basayxa 15,8°C wu
agomaiijoM +2,5°C om HOpMaie. 3abeekeHe cy
PEKOpIIHE BPETHOCTH CPEIIEHE, CPENIEHE MAKCHMAITHE
U cpeame MHUHMManHe mnposehHe Temmeparype
Ba3dyxa OJ KaJa ITOCToje Mepema y Behem memy
Cpbwje.

Cpenma mpoiniehina Temmeparypa Baznyxa y
CpOuju kperanma ce y wuHTepBamy ox 12,0°C y
Humutposrpany mo 15,8°C y beorpamy, a y
maHuHCKUM Tpenenuma ox 5,2°C nma KomaoHuky
1o 10,1°C na 3natubopy.

Oxcrynama cpelme TemIeparype Baszlyxa
on HopMmanie TokoM miposeha Omia cy ox +1,4°C y
3ajeuapy 1o +3,0°C y Hosom Cany, a vy
TaHnHCKAM obnactuma ox +1,9°C na Lipaom Bpxy
1o +2,5°C ra Komaonuky.

IlpeMva MeToAM  TEpIEHTHIA, CpeAma
TeMIeparypa Ba3ayxa je TOKoM mposeha y ckopo
nenoj CpOuju Omia y KaTeropuju eKCTPeMHO
TOILJIO, JIOK j€ jeqiHO Y 3ajeyapy Ouiia y KaTeropuju
BeOMa TOILIO.

Ilpema  Meromum  Tepuumia, cpeama
TeMIepaTypa Ba3dyxa je TOKoM mpojeha Ha menoj
teputopuju CpOuje Onna y KaTeropuju TOIIO.

During the winter, sunshine hours ranged
from 222.8 hours in Leskovac to 359.7 hours in
Kikinda. Record maximum sunshine durations for
the winter were recorded in Kikinda (previous
maximum of 335.8 hours in 1990), Krusevac (309.6
hours, previous maximum of 293.0 hours in 2014),
and Kraljevo (308.3 hours, previous maximum of
294.2 hours in 1990).

Compared to the reference climatological
period of 1991-2020, sunshine duration ranged
from 103% of normal on Crni Vrh to 156% in
Krusevac.

ANALYSIS OF CLIMATE CHARACTERISTICS
FOR SPRING 2024

Spring 2024 was the warmest in Serbia since
1951, with a mean air temperature of 13.4°C, which
was 2.3°C above normal. In Belgrade, this spring
was also the warmest since 1888, with a mean
temperature of 15.8°C and an anomaly of +2.5°C
above normal. Record values of mean, mean
maximum, and mean minimum spring air
temperatures were observed across most of Serbia
since the beginning of  meteorological
measurements.

The mean spring air temperature in Serbia
ranged from 12.0°C in Dimitrovgrad to 15.8°C in
Belgrade, while in mountainous regions, it varied
from 5.2°C on Kopaonik to 10.1°C on Zlatibor.

The deviation of the mean spring air
temperature from the normal ranged from +1.4°C in
ZajeCar to +3.0°C in Novi Sad, while in
mountainous regions, it varied from +1.9°C on Crni
Vrh to +2.5°C on Kopaonik.

According to the percentile method, the mean
spring air temperature was classified as extremely
warm across most of Serbia, with the exception of
Zajecar, where it fell into the very warm category.

Based on the tercile method, the mean spring

air temperature was classified as warm across the
entire country.
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Cinka 8.4. Cpenma temnepatypa Basayxa y Cpouju Tokom nposeha 2024. ronune (MU3Bop: PenyOnmmuku
xupomMeTeoposonku 3asox Cpouje, 2024)
Figure 8.4. Mean air temperature in Serbia during spring 2024 (Source: Republic Hydrometeorological Service of
Serbia, 2024)

HajBumia gHeBHA Temmeparypa Bazayxa y
CpOuju Tokom mponeha m3nocuwna je 33,7°C, a
n3Mepena je 15. anpuna y Rynpuju. Y beorpany je
ucror nana m3mepex 31°C.

PeructpoBano je oxm 16 nermux naHa y
Humutposrpany no 32 y Combopy, HoBom Cany u
3pemannny, a y BUIIUM Tpenenuma o 1 Ha Lpaom
Bpxy, 3narubopy u y Cjenunu. Y CKOpO LENOj
CpOwuju oacryname 6poja JIeTHHX JaHa 0]l HopMale
OmIto je mo3uTHBHO, 3a 4 y Jlumurposrpany mo 17
mana Bume ox npoceka y Hosom Camy u
3pemaHiHy, H3y3eB Ha IIaHWHAMA, JI0 jeJHOT 1aHa
Mambe 0]l MpoceKa Ha 31aTuoopy.

Bpoj Tporickux maHa je OuMo y rpaHuIiaMa
npoceka y Behem nemy CpOuje, 1o 4 naHa, KOJIHKO
je perucrpoBano y hynpuju, 10K Ha IUIaHWHAMA, Y
Kypurymnuju, Bpamwy u Ha [Tanuhy Huje 3abenexxen
HH je/IaH TPOIICKH JIaH.

Huje perncrpoBana HU jeqHa TpOICKa HOM.
Jlerwux nana je 6wno ox 3 y Jlumurposrpaay a0 13
y Comb6opy, HoBom Cany m KukuHan, nokK ux y
BUINIUM TIpenenuMa Huje Omio, a y beorpamy je
3abenexeHo 8 nerwux naxHa. Oxpcryname Opoja
JeTHUX JaHa oj HopMaie je y Behem aeny 3emibe 3a
2-8 maHa MamH OJ] Ipoceka 3a mpostehe.

Hajumxka TtemmnepaTypa Baszqyxa y TOKY
nposaeha u3mepena je 20. mapra Ha Komaonuky (—
8,1°C), mok je y HmwkuM mnpexenuma 21. mapra
3abenexeno —4,0°C y Bemmkom ['pamumry un
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The highest daily air temperature recorded in
Serbia during spring 2024 was 33.7°C, measured on
15 April in Cuprija. On the same day, Belgrade
recorded a maximum temperature of 31°C.

The number of summer days varied from 16
in Dimitrovgrad to 32 in Sombor, Novi Sad, and
Zrenjanin, while in higher-altitude areas, only one
summer day was recorded on Crni Vrh, Zlatibor,
and in Sjenica. Across most of Serbia, the deviation
in the number of summer days from the average was
positive, ranging from four additional days in
Dimitrovgrad to 17 days above the average in Novi
Sad and Zrenjanin. The only exception was in the
mountainous regions, where Zlatibor recorded one
day below the average.

The number of tropical days remained within
the typical range across most of Serbia, with up to
four recorded in Cuprija. In contrast, no tropical
days were observed in the mountainous regions, as
well as in KurSumlija, Vranje, and Palic.

No tropical nights were recorded. The
number of summer days ranged from three in
Dimitrovgrad to 13 in Sombor, Novi Sad, and
Kikinda, while no summer days were recorded in
higher-altitude areas. Belgrade experienced eight
summer days. Overall, the number of summer days
was below the seasonal average, with deviations
ranging from two to eight days fewer than normal.

The lowest air temperature during the spring
of 2024 was recorded on 20 March at Kopaonik,
where it dropped to —8.1°C. In lower-altitude areas,



HumutpoBrpany. Y beorpamy je 20. wmapra
MUHHMMAaJHA JHEBHA TemIlepaTypa Ba3dyxa Owia
+1,8°C.

3abenexen je 1 MpasHu maH y JlozHuimw,
Humy w Ilammhy, 8 y JlumurpoBrpamy, a y
Beorpany nujenan. Ha nnannHama je 3abernexeHo
on 9 Ha 3marubopy no0 32 Mpa3Ha JaHa Ha
Konaonuky.

PerucrpoBan 6poj Mpa3HuX 1aHa je y 11eJI0j
CpOuju 6ro mcnmox Hopmadie, 3a 6 y beorpany u
Kparyjerity, 1o 16 manma mame oI Ipoceka Ha
Konaonuky. PexopaHo manu Opoj MpasHUX AaHa
TokoM mnpojcha 3abenexeH je y CMenepeBckoj
MMamaamu  (3), Cjemmmm (18), Iloxern (7),
Kypmrymnuju (5) u Ha Lprom Bpxy (14). V nenoj
CpOuju HHje pErHMCTPOBAH HHU jellaH JlaHa ca jaKuM
Mpa3oM.

Jlenenu pmaHm cy 3a0enexeHH camMo |y
MOjeIMHUM TUTAHWHCKUM oOnactuMa, | JaH Ha
Lpaom Bpxy m 2 nmana Ha Komaonuky, mro je
peKkopaHO Maau Opoj JeneHux maHa 3a KomaoHuk,
yak 12 maHa Mame o] mpoceka 3a mpoJehe.

3abenexeHa cy /Ba TOIUIOTHA Tajlaca, IPBU
ox 27. mapTta g0 2. anpuna y 1enoj Cpouju nzyses
y IUNIaHUHCKUM JejoBuMa 3amagae Cpowuje. [Apyru
TOIUIOTHH TaJIac je PerucTPOBaH y MepUoIy oA 5. 10
16. anpuna.

VYKyIHa KOIWYHHA [TaIaBUHA TOKOM Tipolieha
2024. ropune y CpOuju Ouna je y WHTEpBaly Of
87,9 mm na Ilanuhy mo 267,3 mm nHa 3natubdopy.
MakcuManHa  JHEBHa  KONMYMHA  I1aJaBUHA
peructpoBana je y Kukunan 23. mMaja 1 u3HOCHIIA je
55,2 mm. Cyma najziaBuHa y OJHOCY Ha HOpMAaiy
KpeTana ce y uHTepBaity of 54% y BameBy 10 153%
y Bpamy. bpoj mana ca magaBmHama Kpertao ce y
unTepBany on 24 nana y Combopy a0 47 naHa Ha
Komnaonuky.

3abenexxeHu Opoj aHa ca MalaBuHama OHo je
HCIOJ TPOCeKAa Yy CEBEpHUM, 3alaJHUM M|
ueHtpanauM JenosuMa CpoOuje, wak mo 10 nana
Mame y ComOopy, OK je W3HAA Mpoceka OO y
Kypmrymnuju, mecr nmana Bume, Herotuny,
3ajevapy u JAuMUTpOBrpamy.

Y wmxum npepenuma  CpOuje  Huje
3a0eneXeH HYU je/IaH JIaH ca CHE)XHUM MOKpHBadeM,
JIOK ce y OpACKO-TIJIAHWHCKUM TMpeeiMa KpeTao y
uHtepBany on | y Cjenmmu go 26 pnaHa Ha
Komnaonuky, mro je 3a 27 nana Mame o1 mpoiechHOT
pocexa.

Oo0open je mpoJsiehHn pexopx HajMamer
Opoja naHa ca CHeKHUM IIOKpMBadeM Ha
3aatudopy, Konmaonuky n y Cjenunm.

the coldest temperature was —4.0°C, measured on
21 March in Veliko Gradiste and Dimitrovgrad. In
Belgrade, the minimum daily temperature on 20
March was +1.8°C.

A single frost day was observed in Loznica,
Ni§, and Pali¢, while Dimitrovgrad recorded eight
frost days. No frost days were registered in
Belgrade. In mountainous regions, the number of
frost days ranged from nine on Zlatibor to 32 on
Kopaonik.

Across Serbia, the number of frost days was
below the seasonal average, with deviations
ranging from six fewer days than normal in
Belgrade and Kragujevac to 16 fewer than average
on Kopaonik. A record-low number of frost days
was observed in Smederevska Palanka (3), Sjenica
(18), Pozega (7), KurSumlija (5), and Crni Vrh (14).
Notably, no severe frost days were recorded
anywhere in the country.

Ice days were registered only in a few
mountainous areas, with one recorded on Crni Vrh
and two on Kopaonik. The number of ice days on
Kopaonik was the lowest on record for spring,
falling 12 days below the seasonal average.

Two heatwaves were recorded in Serbia
during the spring of 2024. The first occurred from
27 March to 2 April, affecting the entire country
except for the mountainous regions of western
Serbia. The second heatwave was observed between
5 April and 16 April.

Total precipitation across Serbia during
spring ranged from 87.9 mm in Pali¢ to 267.3 mm
on Zlatibor. The highest daily precipitation was
recorded in Kikinda on 23 May, reaching 55.2 mm.
Relative to the seasonal norm, precipitation levels
varied from 54% in Valjevo to 153% in Vranje. The
number of days with precipitation ranged from 24
in Sombor to 47 on Kopaonik.

In northern, western, and central Serbia, the
number of rainy days was below average, with
Sombor recording up to 10 fewer rainy days than
usual. Conversely, the number of days with
precipitation was above average in KurSumlija (six
days more), as well as in Negotin, Zajecar, and
Dimitrovgrad.

In the lowland regions of Serbia, no snow
cover was recorded. In contrast, in hilly and
mountainous areas, the number of days with snow
cover ranged from just one in Sjenica to 26 in
Kopaonik—27 days fewer than the seasonal
average.

A record-low number of days with snow
cover was observed on Zlatibor, Kopaonik, and
Sjenica.
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MakcumanaHa BHCHHA CHEKHOT
moKpuBaya perucrpoBana je 14. wmapra Ha
Komaonuky um wm3Hocuna je ceera 19 cm, mro
npeicTaBjba  HAJHUIKY  BHCHHY  CHEKHOL
NOKPUBAaYa TOKOM ImpoJieha v mesoj ucropuju
Mepema Ha KonaoHuky.

PexopnHo Hucka mponehHa MakcuMalHa
BHCHHA CHEKHOT ITOKpHBaya 3adesexena je Takohe
u Ha LpHom Bpxy, camo 3 cm.

[Ipema meToau meprieHTHIIA, CyMa TIalaBUHA
je y Behem pemy CpbOuje Ouma y KaTeropuju
HOPMAJIHO.

Kumuo je O6mmo y Combopy, Cpemckoj
Murposun, Herotuny, Iloxeru, JleckoBny u
JumMuTpoBrpany, a BeoMa KHIIHO y Bpamy, 1ok je
cymrHo 6o y HoBom Cany, banarckom Kapnosiy
u Ha [lanmmhy, a Beoma cymHo y BasbeBy.
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Cauka 8.5. [IpocTopHa pacnozaena KOJUIHHE MajJaBuHA

y Cp6uju Tokom nposcha 2024. rogune

2024 (13Bop: PemyOiuuk XuaApOMETEOPOIIOIIKH 3aBOJI

Cpbuje, 2024 )

Figure 8.5. Spatial distribution of precipitation in Serbia

during spring 2024 (Source: Republic
Hydrometeorological Service of Serbia, 2024)

Tokom nposieha 2024. roauHe, BPeIHOCTH
OCyHYaBama Ouie cy y uarepsaiy o 423,6 yacosa
y 3ajedapy a0 766,9 yaca y Kukunau. Y omxHocy Ha
HopMainy 3a pedepentu nepuox 1991-2020.
TOJIMHE TPajame CHjamba CyHIa U3HOCHIIO je o1 81%
y 3ajeqapy no 120% y Kuxkungu.
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The maximum snow depth was recorded on
14 March on Kopaonik, measuring only 19 cm—
the lowest spring snow depth ever recorded at
this location.

Similarly, Crni Vrh experienced a record-
low maximum snow depth of just 3 cm.

According to the percentile method,
precipitation levels in most of Serbia were
categorised as normal. However, Sombor, Sremska
Mitrovica, Negotin, Pozega, Leskovac, and
Dimitrovgrad experienced rainy conditions, while
Vranje was classified as very rainy. Meanwhile, dry
conditions were recorded in Novi Sad, Banatski
Karlovac, and Pali¢, while Valjevo experienced
very dry conditions.

.
IMaauh
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- BEOMA KHUIHO
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BEOMA CYIIHO
- EKCTPEMHO CYUWLIHO

Cinka 8.6. Ce30HCKa KONMMYHHA MajaBuHa (y Mm) y

Cp6wuju (nponehe 2024. rox.) onpehena meronom
nepuentiia (M3sop: PemyOnuuku XuapoMeTeopoIIONIKH
3aBox CpOuje, 2024)

Figure 8.6. Seasonal precipitation (in mm) in Serbia
(spring 2024) determined by the percentile method
(Source: Republic Hydrometeorological Service of

Serbia, 2024)

During the spring of 2024, sunshine duration
values ranged from 423.6 hours in Zajecar to 766.9
hours in Kikinda. Compared to the normal for the
reference period 1991-2020, the sunshine duration
was between 81% in Zajecar and 120% in Kikinda.



AHAJIN3A KITHMATCKHUX
KAPAKTEPUCTHKA 3AJIETO 2024. T O/lHHE

Jleto 2024. rogune je HajTomIHNje JIeTO Y
CpOuju 3a mepuoJ METEOPOJOIIKUX MEpema Of
1951. roamHe, ca CpeamOM  CE30HCKOM
TemmepatypoM Bazayxa 24,2°C u oacTymameMm y
onHocy Ha mpocek 1991-2020. roaune ox +3,3°C.
CBa TpH JeTHa Mecela, jyH, jyJl H aBrycr, Takohe
cy Omma Hajroruja. Cpeampa JIeTHha TeMIeparypa
Bazayxa Owmina je y untepBany ox 22,2°C y Iloxern
1o 27,1°C y beorpany, a y INITaHUHCKUM NpeAeIMa
on 16,2°C ma Konaonuky mo 21°C na Llprom Bpxy.

Oncrynama Cpefme TemIepaType Bas3lyxa
0ol HOpMaje TOKOM Jyera Omna cy ox +2,2°C y
3ajevapy u lloxern mo +4,3°C y HoBom Cany, a 'y
BuIIMM npeaenuma ox +2,6°C y Cjenuru no +4,1°C
Ha Llpaom Bpxy.

[lpema MeToaMm mepUEHTWIA, Cpelmba
TeMIepaTypa BazQyxXxa y TOKy JieTa Owma y je
KaTeropuju €KCTPEMHO TOILIO.
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Cuamnka 8.7. Cpenma temneparypa Bazayxa y Cpouju
TokoM nieta 2024. romune (M3Bop: PemyGmuuku
xuapoMeTeoposomku 3aBoa Cpbuje, 2024)
Figure 8.7. Mean air temperature in Serbia during the
summer of 2024 (Source: Republic
Hydrometeorological Service of Serbia, 2024)

ANALYSIS OF CLIMATE CHARACTERISTICS
FOR SUMMER 2024

The summer of 2024 was the hottest on
record in Serbia since the beginning of
meteorological measurements in 1951, with a mean
seasonal air temperature of 24.2°C—3.3°C above
the 1991-2020 average. All three summer
months—June, July, and August—were also the
warmest ever recorded.

Mean summer temperatures ranged from
22.2°C in PozZega to 27.1°C in Belgrade, while in
mountainous regions, they varied from 16.2°C on
Kopaonik to 21°C on Crni Vrh.

Temperature deviations from the long-term
average spanned from +2.2°C in ZajeCar and
Pozega to +4.3°C in Novi Sad, with variations in
higher-altitude areas ranging from +2.6°C in
Sjenica to +4.1°C on Crni Vrh.

According to the percentile method, the
summer of 2024 fell into the extremely hot
category.
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Cauka 8.8. Cpenmwa netma temneparypa Bazayxa (°C)
onpehena meronom nepuentuna (2024) (M3sop: PenyOnnuku

xunpometeoposonku 3asoq Cpouje, 2024)

Figure 8.8. Mean summer air temperature (°c) determined by

the percentile method (2024) (Source: Republic
Hydrometeorological Service of Serbia, 2024)
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Hajuma nHeBHa Temmeparypa Basyxa
TokoM sera 2024. rogure y CpOuju W3HOCHIA j€
41,8°C, a m3mepena je 17. jyna y hynpuju. ¥
Combopy je 14. aprycra ca 40,6°C npesasuleHa
Jocajalikba MakCHUMajlHa CE30HCKa TeMmIeparypa
Bazayxa koja je m3nocmia 40,3°C, a uamepena je 20.
jyma 2007. rogusHe.

Y Behem geny CpOuje 3abenexeHe cy
MUHHMMAJIHE CE30HCKE TEeMIIepaType HajBUIIEC Yy
ncTopuju Mepema. HajHmka Temmeparypa Ba3ayxa
y Toky nera ox 4,0°C m3mepena je 31. jyma y
Cjenuuu, OK je y HIWKUM npexenuma 15. jyHa
3abenexxeno 7,3°C y Jumurposrpamy. PexopmHo
BHCOKa MUHHMMAJIHA JHEBHA TEMIIepaTrypa Ba3ayxa
o1 KajJ moctoje Mepema y CpOuju u3MepeHa je y
Bpumry 13. jyna n u3nocuna je 30,6°C.

ATICONTyTHH MakCUMyM Opoja JIeTHHX JaHa
TOKOM OBOT JIeTa j¢é Ha BEJIMKOM Opojy CTaHUIla
npeBasuheH WM W3jeIHAYEH, TOK Cy alCONyTHH
OpojeBH TPOTICKUX JJaHA HA TOTOBO CBUM CTaHHUIIaMa
y CpOuju npeBaszul)eHn WK U3jeTHAYCHH.

Bpoj nerwmux nana je Ouo y uarepsaiy on 85
y Cpemckoj MutpoBumm u [loxerm mo 92 y
3ajedapy, a y IUIAaHMHCKHM KpajeBuma ox 16 Ha
Konaonuky no 67 y Cjenmum. Y beorpany je
3abenexxeHo 87 JIeTHUX NaHa, mMTo je 3a 14 maHa
BUIIE Yy OJHOCY Ha MPOCEYHE BPEIHOCTH.
Oxcryname Opoja JETHUX JaHa je OWI0 BUILIE O]
mpoceka, ox 10 mana y Herotmny mo 20 y
Kypmrymnuju, 10k je y BHIIUM mpeneinuMa Opoj
neTmux naHa ouo Behu ox mpoceka on 14 nana Ha
Konaonuky no 37 nana Ha Llpaom Bpxy.

bpoj Tpomckux mAaHa Kperao ce y HHTEpBalLy
on 58 y Iloxxern no 78 y 3ajeqapy, a y IITaHUHCKAM
kpajesuma oz 0 Ha Konaonuky 1o 25 y Cjenunu. Y
Beorpany je peructpoBaHo 67 TPOICKHUX AaHa, IITO
je 3a 29 pgama BuIme oj TIpoceKa 3a JIETO.
3abenexeHu Opoj TPOICKHX JaHa je OMO 3HATHO
W3HaJ npoceka, of 27 nana y Humy no 43 nana y
Hosom Cany.

Hajsehu Opoj Tporickux Hohu 3abenexeH je y
beorpany (60), mro je 3a 36 BuIe 0] MpoOceKa, a y
BHIIINM TIpejienuMa HajBule je Ouio 16 Ha LlpHoM
Bpxy, 3a 13 Bumie ox neTmer mpoceka. [Ipesazuhen
je ocaialibu MaKCUMaiaH Opoj TporicKux Hohu Ha
BehnHu crannna. 3abenexeHu Opoj TPOIICKUX HOhM
je Ha ceBepy 3emibe 3a 19 mo 34 mama Behu on
Mpoceka, JI0K je y OcTaliiM KpajeBuMa 1o 17 naHa
Behu ox1 mpoceka.

PeructpoBano je 5 torutoTHux Tanaca. [lpsu
- KpajeM MpBE W IOYETKOM JApYre JeKale jyHa y
Rynpuju, Herotuny, 3ajeuapy, Bpamy,
Humutposrpany u JleckoBily, ApyTH - Kpajem apyre
u modeTkoM Tpehe nexane u oH je 3axBarno Behu
neo 3emibe. Tpehu je y Behem ey 3emibe Tpajao o
8. mo 20. jyna (najayxe - 14 nana y Kpymesiy).
Yerept - om 10. go 19. aBrycra Ha 11e10j
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The highest daily air temperature in Serbia
during the summer of 2024 reached 41.8°C,
measured on 17 July in Cuprija. In Sombor, a new
seasonal high of 40.6°C was measured on 14
August, surpassing the previous record of 40.3°C
set on 20 July 2007.

Across much of Serbia, seasonal minimum
temperatures were among the highest ever recorded.
The lowest summer temperature of 4.0°C was
registered on 31 July in Sjenica, while in lowland
areas, Dimitrovgrad recorded 7.3°C on 15 June. The
highest minimum daily temperature recorded in
Serbian history was observed in Vr8ac on 13 July,
reaching 30.6°C.

The absolute maximum number of summer
days this season was either surpassed or equalled at
numerous meteorological stations, while the record
number of tropical days was broken or matched at
nearly all stations across Serbia.

The number of summer days in 2024 ranged
from 85 in Sremska Mitrovica and PoZega to 92 in
Zajecar, while in mountainous regions, it varied
from 16 on Kopaonik to 67 in Sjenica. In Belgrade,
87 summer days were recorded—14 days above the
average. The deviation from the average number of
summer days exceeded the norm, ranging from 10
extra days in Negotin to 20 in KurSumlija, while in
higher-altitude areas, it ranged from 14 additional
days on Kopaonik to 37 on Crni Vrh.

The number of tropical days varied from 58
in PoZega to 78 in Zajecar, while in mountainous
areas, it ranged from none on Kopaonik to 25 in
Sjenica. In Belgrade, 67 tropical days were
recorded—29 days above the summer average. The
number of tropical days was significantly above
normal, with deviations of 27 days in Ni§ and up to
43 days in Novi Sad.

Belgrade recorded the highest number of
tropical nights (60), surpassing the average by 36
nights. In higher-altitude areas, Crni Vrh had the
most tropical nights (16), exceeding the seasonal
average by 13. The previous record for tropical
nights was broken at most meteorological stations.
In northern Serbia, the number of tropical nights
exceeded the average by 19 to 34 days, while in
other regions, it was up to 17 days above normal.

A total of five heatwaves were recorded. The
first occurred at the end of the first and the
beginning of the second decade of June, affecting
Cuprija, Negotin, Zaje€ar, Vranje, Dimitrovgrad,
and Leskovac. The second, which impacted most of
the country, took place at the end of the second and
the beginning of the third decade of June. The third
lasted from 8 to 20 July across much of Serbia, with
Krusevac experiencing the longest duration of 14
days. The fourth spanned from 10 to 19 August and
affected the entire country. The fifth began in



teputopuju Cpbuje, a metH je 3amoueo y ComOopy
23. aBrycra, y JIJo3Huuu ox 29. aBrycra, a y ocTaTky
CeBepHE M TIOjeAMHHMM JICJOBMMA IICHTpAHE U
ucroune CpoOuje ox 31. aBrycra. TomioTHY Tanacu
KOju cy 3a0exekeHU CPEeIHMHOM jVviia U CPEOUHOM
aBrycra OwnyM Cy BeoMa MHTCH3MBHH, ca
oncrynawuma u npeko 10°C y oHocy Ha HOpMay
1991-2020.

VYkynHa komnumHa magaBuHa y CpOuju
TokoM Jieta 2024. roguHe OWiia je y HHTEPBaIY O
70,3 mm y Herotuny no 205,2 mm y beorpany. ¥
OJHOCY Ha HOpMaly, cyMmMa NaJaBHHa Ouia je y
nHTepBany ox 40% y Hosom Camy mo 102% y
Bpamy.
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Cauxa 8.9. IIpocTropHa pacmojiena KOJIUYMHE MMaaBHHA
(y mm) y Cpbuju Tokom sera 2024. ronune (V3Bop:
Peny6miuku xunpomereoposomku 3asox Cpouje, 2024)
Figure 8.9. Spatial distribution of precipitation (mm) in
Serbia during the summer of 2024 (Source: Republic
Hydrometeorological Service of Serbia, 2024)

Bpoj nmanma ca magaBuHama, KpeTao ce y
uHTepBaidy of 15 mana y Herotuny no 32 nana y
Cjennmu. 3abenexxeHu Opoj JaHa ca TaJaBuHaMa je
y Behem geny Cpbuje 6no 3a 5 1o 13 nana Mamu ox
IIpOCeKa.

[Ipema MeToaM MEpIEHTHIIA, CyMa MaIaBUHA
TokoM Jieta y Behem nenmy CpOuje Ouna je y
KaTeropujaMa HOPMAJIHO U CYIIHO. Y KaTeropuju
BeoMa cymno owio je y Combopy, HoBom Cany,
3pemannny, Cmeneperckoj Ilamaniu, Kpyiesiy,
Thynpuju u na Konmaonuky. ¥ HoBom Cany u Ha
Kormaonuky oBo jJ1€TO OMIIO j& YeTBPTO HAjCYIITHH]E.

Sombor on 23 August, in Loznica on 29 August,
and in the rest of northern Serbia, as well as parts of
central and eastern Serbia, on 31 August. The
heatwaves recorded in mid-July and mid-August
were particularly intense, with temperature
anomalies exceeding 10°C compared to the 1991
2020 norm.

Total precipitation in Serbia during the
summer of 2024 ranged from 70.3 mm in Negotin
to 2052 mm in Belgrade. Compared to the
climatological norm, precipitation levels varied
from 40% of the average in Novi Sad to 102% in
Vranje.

Barcno

B :xcreevto Ko
B BEOMA KiuiHo

KHUWHO
HOPMAJIHO
| cyumo
I BEOMA CYIIHO

B sxcreevio cymmo

Canka 8.10. Ce3oHcKa KonmunHa NajaBuHa (y mm) y
Cpbuju oapeljeHa METOIOM MEPIICHTHIA TOKOM JICTa
2024. romune (MU3Bop: Pemy6minuku
XHApOMeTeoposioniky 3aBog Cpbuje, 2024)
Figure 8.10. Seasonal precipitation (mm) in Serbia
determined by the percentile method during the summer
of 2024 (Source: Republic Hydrometeorological
Service of Serbia, 2024)

The number of days with precipitation varied
from 15 in Negotin to 32 in Sjenica. Across most of
Serbia, the recorded number of precipitation days
was 5 to 13 days below average.

According to the percentile method, total
summer precipitation in most of Serbia fell within
the normal and dry categories. The very dry
category was observed in Sombor, Novi Sad,
Zrenjanin, Smederevska Palanka, KruSevac,
Cuprija, and Kopaonik. In Novi Sad and Kopaonik,
this summer ranked as the fourth driest on record.

193



Y muemoj Cpb6uju, ocum y CmenepeBckoj
[Nananuu, hynpuju u Jleckosiy, Tokom sieta 2024.
roguHe 3a0elie)kKeHH Ccy JaHu ca JHEBHOM
KOJIMYMHOM TmajaBuHama Behom ox 20 mm.
MakcnMaltHa JHEBHA KOJIMYWHA MajgaBUHa ox 82,5
mm peructpoBana je 28. jyHa y beorpamy. Ha
3nmatubopy, Komaonuky wu y CMenepeBckoj
[Mananmm 3abenexkeHO je A0 TpU JaHa ca
magaBruHaMa BehnM o 20 mm Mame oJ1 mpoceka 3a
JIETO.

TokoM JieTa, BpeTHOCTH OCyHYaBama Ouie cy
y uHTtepBany o 836,4 waca y Cjenunu no 1047,7
yac y Herotuny. Y onaHocy Ha HopMmaly 3a
pedepentnu nepuox 1991-2020. Tpajame cujama
Cynua je m3Hocwno on 107% mna Ilanuhy, y
Cwmenepesckoj Ilamannu, 3ajedapy u Combopy 10
130% y Iloxern.
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- 850.1 - 900.0

Throughout Serbia, except for Smederevska
Palanka, Cuprija, and Leskovac, there were days
when daily precipitation exceeded 20 mm during
the summer of 2024. The highest daily precipitation
of 82.5 mm was recorded on 28 June in Belgrade.
On Zlatibor and Kopaonik, and in Smederevska
Palanka, the number of days with precipitation
above 20 mm was up to three fewer than the
summer average.

Sunshine duration during the summer ranged
from 836.4 hours in Sjenica to 1,047.7 hours in
Negotin. Compared to the 1991-2020 reference
period, sunshine duration ranged from 107% of the
average in Pali¢, Smederevska Palanka, Zajecar,
and Sombor to 130% in Pozega.

Cauxa 8.11. OcyHuaBame y yacopuma y CpoOuju Tokom sieta 2024, ronune (H3sop: PenyOmmuku
xuapomMeTeopostomky 3asox Cpouje, 2024.)
Figure 8.11. Sunshine duration (hours) in Serbia during summer 2024 (Source: Republic
Hydrometeorological Service of Serbia, 2024)

AHATH3A KJTHMATCKHX
KAPAKTEPHCTHKA 34 JECEH 2024.
TOJJHHE

[ocmatpajyhu mepuon 1951-2024. roauHa,
MOJKE C€ 3aKJbYUHTH Ja je jeceH 2024. ronune Ouia
MPOCEYHO TOIUIA, Ca CPElHOM TEMIIEPaTypoOM
Bazayxay unrepBainy of 10,6°C y Ioxeru go 14,0°C
y beorpany, a y miaHuHCKHM mpenenuma o 6,0°C
Ha Komaonuky mo 9,5°C Ha 3natubopy.
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ANALYSIS OF CLIMATE
CHARACTERISTICS FOR AUTUMN 2024

An analysis of the 1951-2024 period
indicates that autumn 2024 was moderately warm,
with average air temperatures ranging from 10.6°C
in PoZega to 14.0°C in Belgrade, and from 6.0°C
on Kopaonik to 9.5°C on Zlatibor in mountainous
regions.



Oxcryname cpefiibe TeMIlepaType Bazayxa ol
HopMmaie (pedepertau nepuoxa 1981-2010), Tokom
jecenu, ouna cy ox -0,2°C y Jleckopuy mo 1,0°C Ha
Hpuom Bpxy Ceszoncko oacrtyname y beorpamy
owo je 0,7°C.

Ilpema  Meromu  mepleHTHIA,  Cpelmba
TeMIepaTypa Ba3lyxa TOKOM jeceHu Ouia je y Behem
neny CpOuje y KaTeropuju HOpMajHO, a TOIUIO je
omno y Jlozaumm, hynpuju, Ha LlpHOM Bpxy mu
Konaonwuky.

A
[Maanh

14.1-16.0
12.1-14.0
[ 10.1-120
8.1-10.0
6.1-8.0
—

4.1-60
| 2.1-40

The deviation of the seasonal mean air
temperature from the normal (reference period
1981-2010) ranged from -0.2°C in Leskovac to
1.0°C on Crni Vrh, with a 0.7°C deviation recorded
in Belgrade.

According to the percentile method, most of
Serbia experienced normal temperatures during
autumn, while warmer-than-normal conditions
were recorded in Loznica, Cuprija, Crni Vrh, and
Kopaonik.

bBrpan

Camnka 8.12. Cpenma Temnepatypa Bazayxa TokoM jecenu 2024, roaune (M3Bop: Pernyoauyxu
xupomMeTeoposioniku 3asox Cpouje, 2024)
Figure 8.12. Mean air temperature during autumn 2024 (Source: Republic Hydrometeorological Service of

HajBumra nHeBHa TtemmepaTypa Basayxa y
TOKY jeceHH u3MepeHa je y hynpuju 3. cenremOpa u
n3Hocuna je 38,3°C, umme je uU3jenHaUYeH
JOCaalIibi Ce30HCKM MaKCHMYyM 32 OBY CTaHUILY
Koju je 3abenexxen 1. cemremOpa 2015. rogune. Ha
[anmuhy u 'y Com6opy mpeBa3uljena je MakcumaiHa
jecema Temrieparypa Basgyxa. Ha [lammhy je 3.
centeMOpa wm3Meperno 35,6°C, a mocamamnimbu
MakcuMyM je wm3Hocuo 35,3°C, Kommko je
3abenexeno 18. cenremOpa 2015. roamne. VY
Combopy je ca 36,6°C mpeBazuheHO AocamanImux
35,5°C, konauko je u3MmepeHo takohe 18. cenremOpa
2015. ronune.

Bbpoj nerwmux nana 6wo je y uatepBany oz 17
y Iloxern u Kypmymnuju no 28 y hympuju, a y
BUIIMM mpenenuma jo 10, koiMko wux je
peructpoBaHo y Cjenunu u Ha 3nmatubopy. Y
beorpamy je 3abenexeno 23 nerma nmaHa. bpoj

Serbia, 2024)

The highest daily air temperature during
autumn was recorded in Cuprija on 3 September,
reaching 38.3°C, matching the previous seasonal
maximum for this station, set on 1 September
2015. In Pali¢ and Sombor, the maximum autumn
temperature records were exceeded. In Pali¢, the
temperature reached 35.6°C on 3 September,
surpassing the previous record of 35.3°C,
measured on 18 September 2015. In Sombor, a
new record of 36.6°C was set, exceeding the
previous high of 35.5°C, also recorded on 18
September 2015.

The number of summer days (days with a
maximum temperature of 25°C or higher) ranged
from 17 in PoZega and KurSumlija to 28 in Cuprija.
In mountainous regions, up to 10 summer days
were recorded in Sjenica and Zlatibor, while
Belgrade recorded 23 summer days. In most of
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JeTHUX JaHa je 3a jeJaH IO YeTHPH JaHa H3Haq
MIPOCEYHOT Opoja 3a jecemy Ce30Hy y BeheM memy
Cpbuje.

Tporicku naHu cy perucTpOBaHU Y UHTEPBAIy
on 9 wna Ilammhy, y 3pewmannny, Kukunmm,
Kypmymiuju u Bpamy mo 12 y Jlozaunn u BasbeBy.
VY Beorpany je 3abenexeHo 11 Tporckux naHa. Y
IUTAHUHCKUM KpajeBHMa PETHCTPOBAaH je caMo jefaH
Tporicku naH Ha L{proM Bpxy. ¥V Behem nemry CpOuje
3abenekeHn Opoj TPOTICKUX JaHa je 3a IET JI0 ocaM
JaHa OMO M3HAJ MMPOCeKa.

Janu ca MaKCHMaJTHOM JTHEBHOM
TeMmneparypoM Baszayxa on 35°C W BHUIIOM CYy
3abenexenu y Behem neny CpOuje, a HajBHIIIE UX j€
ouno 5 y Jlozuuuu, Kpymesny u hynpuju. Ha 8
[JIaBHUX METEOPOJIOIIKUX CTaHWIA, Y BojBoauHu u
Ha ceBeposamany Cpbuje, mpeBazmhen je
nocafammy Hajeehu 3abenexeHu Opoj JaHa ca
MaKCHMAJTHOM JTHEBHOM TEMIIEpaTypOM Ba3ayxa OJ
35°C u Bume.

Tabena 8.1. [Ipeasuben Opoj nana ca Tmax > 35°C
Table 8.1. Exceeded Number of Days with Tmax > 35°C

Serbia, the number of summer days was one to four
days above the seasonal average.

Tropical days (days with a maximum
temperature of 30°C or higher) ranged from 9 in
Pali¢, Zrenjanin, Kikinda, KurSumlija, and Vranje
to 12 in Loznica and Valjevo. Belgrade recorded
11 tropical days. In mountainous regions, only one
tropical day was recorded on Crni Vrh. Across
most of Serbia, the number of tropical days was
five to eight days above average.

Days with maximum temperatures of 35°C
or higher were recorded across most of Serbia, with
the highest number observed in Loznica, KruSevac,
and Cuprija (5 days each). At eight major
meteorological stations in Vojvodina and
northwestern Serbia, the previous record for the
highest number of days with maximum
temperatures of 35°C or above was exceeded.

bpoj H:Ha oc a Tpocex Gpoja OH.CTy"aH’e IIpeBazuhenn I'opnna makcumyma
I'MC cranuna Tmax 2 35°C jlana ca Opoja nana ca MaKCHMMYM /IaHa ca JaHa ca
. Jecen 2024 Tmax > 35°C Tmax > 35 °C o o
Main LT Tmax > 35°C Tmax > 35 °C
. Number of Average Deviation in . .
Meteorological - Exceeded maximum Year of maximum
Stati days with number of days | number of days . B
tation . . number of days with | number of days with
Tmax > 35°C with Tmax > with Tmax > Tmax > 35°C Tmax > 35°C
in autumn 2024 35°C 35°C ax= ax=

JIO3HULIA
LOZNICA 5 0.2 4.8 3 1987/2015
COMBOP
SOMBOR 4 0.1 3.9 2 2008/2015
HOBH CAJL
NOVI SAD 4 0.1 39 3 2015
3PElbAHUH
ZRENJANIN 4 0.1 39 3 2015
KUKHH]IA
KIKINDA 4 0.1 39 3 2015
b. KAPJIOBALL
B. KARLOIVAC 4 0.2 38 3 2015
C. MUTPOBHULA
S. MITROVICA 4 0.1 3.9 8 2015
IMAJINh
PALIC 2 0.0 2.0 1 2008/2015

W3Bop: PenyOnmuxu xuapomereoposomku 3aBog Cpouje, 2024.
Source: Republic Hydrometeorological Service of Serbia, 2024.

Kana cy y nuramy nenenu ganu, 3a0esexxeHo
je 6 Ha 3matubopy, 5 Ha Llpaom Bpxy un Konaonuky,
a 2 y Cjenury.

Hajumxka J1HeBHa Temieparypa Bazayxa
TokoM jecenm 2024. romuHe wu3MepeHa je 24.
HoBeMOpa y Cjenurnu u m3Hocuna je -14,0°C. Y
HWDKUM TIpeJieNiiMa, HajHIbKa TeMIlepaTypa Ba3ayxa
on -9,5°C 3abenexena je uctor jgana y Jleckomiy,
IoK je y beorpany Hajamxke usmepeno -1,0 °C 18. u
24. HoBeMOpa.

196

In terms of frost days, six were recorded on
Zlatibor, five on Crni Vrh and Kopaonik, and two
in Sjenica.

The lowest daily air temperature during
autumn 2024 was recorded in Sjenica on 24
November, reaching -14.0°C. In the lowlands, the
lowest temperature recorded on the same day was
-9.5°C in Leskovac, while in Belgrade, the lowest
temperature of -1.0°C occurred on 18 and 24
November.



Y Beorpany je 3abenexeHo 7 TpOICKUX HOhH,
4 y Bemukowm I'pamumry u Humy, 3 y HoBom Cany,
Cwmenepesckoj [ananum u hynpuju, 2 va [Tanuhy, y
3pemanuny, Kukunau u Kpamsesy, a 1 y banatckom
Kapnosiy n Kparyjesiy.

Mpa3zHu aHu 3a0eeKeHH CY Y 1EeN0] 3eMJIbH,
on 4 y beorpany no 21 y 3ajedapy, 10K je y BUILIUM
npeJieuMa perucTpoBaHo oj 17 Mpa3HUX JaHa Ha
3matubopy 10 34 y Cjenurmu. OcmotpeHu Opoj
Mpa3HHUX AaHa je 6uo ox 2-5 u3Haj npoceka y Behem
neiry Cpowuje.

Tpu maHa ca jakuM Mpa3oMm cy 3aberexeHa y
Cjenuum, a 1Ba Ha KomaoHuky.

Onena cpenme Temmeparype Bazlyxa U
konmuuHe magaBuHa y CpOuju 3a jeceH, mpema
pacrozieny Tepyia y OIHOCY Ha pedepeHTHH
nepuoa 1991-2020. nokaszyje na je jecen 2024.
roguHe Owia ca TeMIepaTypoM Bazlyxa o
KOJIMYMHOM TIQJIaBUHA Yy TpaHHWIaMa MPOCEYHUX
BPEIHOCTH.

YKynHa KOJMYMHA TNAJaBUHA TOKOM jE€CEHH
2024. rommae y CpOuju Omia je oko TpaHULA
MPOCEYHHUX BPEAHOCTH Yy OIHOCY Ha HOpMaiy 3a
pedepentau nepuoa 1991-2020. Cyma nagasuHa je
n3Hocmna ox 80,4 mm y Herotuny no 319,5 mm na
Komaonuky. Opctymame CE30HCKE KOJIHYMHE
najiaBuHa o2l HopMaie je Omito y uatepBainy oxa 48%
y Herotuny no 152% y JleckoBmy.
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Belgrade recorded seven tropical nights,
while Veliko Gradiste and Ni§ experienced four,
Novi Sad, Smederevska Palanka, and Cuprija had
three, and Pali¢, Zrenjanin, Kikinda, and Kraljevo
recorded two. Banatski Karlovac and Kragujevac
had one tropical night each.

Frost days were observed throughout the
country, ranging from four in Belgrade to 21 in
Zajecar. In the mountainous regions, 17 frost days
were recorded on Zlatibor and 34 in Sjenica. The
number of frost days was two to five days above
the average in most of Serbia.

Three days of severe frost were recorded in
Sjenica, and two on Kopaonik.

An analysis of the mean air temperature and
precipitation for autumn 2024, based on tercile
distribution relative to the 1991-2020 reference
period, indicates that the season had temperatures
and precipitation levels within the range of average
values.

Total precipitation during autumn 2024 in
Serbia was close to the average for the 1991-2020
reference period. It ranged from 80.4 mm in
Negotin to 319.5 mm on Kopaonik. The deviation
from the norm for seasonal precipitation ranged
from 48% in Negotin to 152% in Leskovac.

Cauka 8.13. [IpocTopHa pacroena KoJMIUHE MagaBuHa (y mm) y Toky jecenn 2024. ropune (M13Bop:
Peny6miuku xugpomereoposomku 3asox Cpouje, 2024.)
Figure 8.13. Spatial distribution of precipitation (in mm) during autumn 2024 (Source: Republic
Hydrometeorological Service of Serbia, 2024)
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[Ipema meTonu mepueHTHIa CyMa HaJaBHHA
TOKOM jeceHH je y BeheM gemy 3emsbe Oumna y
KaTeroprjH HOPMAJHO, JOK j¢ KHIIHO OWIo y
Hosowm Cany, 3pemanuny, Kyprrymnuju, JleckoBiry
u Ha Konaonwuky, a Beoma cymHo y Herotuny u Ha
IpuoMm Bpxy.

Cyma majgaBuHa je TpeMa METOIW TepLuia
Ouia y rpaHuIiaMa IPOCEYHUX BpeTHOCTH y Behem
neny CpOmje. W3mam mpoceka je Omio Ha
ceBepo3anamy, jyry u aenoBuMa rentpantae Cpouje,
JIOK j€ UCIOJ] POCeKa OMIIO Ha UCTOKY.

MakcuManHa JHEBHA KOJWYMHA TaJaBHHA
TOKOM jeCeHH peructpoBaHa je v Kypmrymmuju 11.
cenreMOpa u wu3HOocWia je 59,6 mm uume je
npeBasul)eH arncoNyTHU jeCehH THEBHH MAaKCHMYM
3a OBy CTaHHWIly KOjH je uW3HocWo 57,7 mm, a
3abenexxen je 8. HoBeMOpa 2016. romumme. VY
Beorpany je TOkOM jeceHM Hajehm JHEBHH
MaKCUMyM IIajilaBuHa 3abenekeH 23. HOBeMOpa
m3HOocHo je 20,5 mm.

Bpoj nana ca magasunama on 0,1 mm u Bue,
PETHCTPOBAaHUX TOKOM jECEHU OMO je Y HHTEPBAITY O]
21 y 3ajeuapy mo 33 y Bpamy, a Ha mmaHuHaAMa O
30 y Cjenuru a0 33 ma Komaonwky. 3abenmexeHu
Opoj naHa je y BeheM aemy 3emJibe 3a J1Ba A0 OCaMm
JIaHa MamU O]l jeCerEer MpoceKa.

JlBa nana ca magaBuHama ox 50 mm u Behum
je peructpoBaH Ha Komaonuky, a jenan y Kpaspesy,
Kypmrymnuju u Kpymesiy.

CHexHM  TMOKpUBa4  3alelexeH je y
IUTAaHUHCKUM KpajeBHMMa IOYETKOM Jpyre nexaje
HOBeMOpa, JOK je Y HIDKHM TpenennMa, v BehuHu
MecTa, perucTpoBaH moueTkoM Ttpehe nexane
HoBeMOpa. Hajsehu Opoj nana ca CHEXHUM
nokpuBaueMm je perucrpoBan Ha Komaonuky (17
JlaHa), JIOK je y HIKUM KpajeBuma HajBuine omino 7
nana y JleckoBiyy. CHEXXHOT TIOKpHBa4a HUje OWIIO
Ha [lanuhy, y Kukunau u Herotuny.

Hajseha BucWHa CHEXHOT TIOKpHBada je
n3Mepena 21. HoBemOpa Ha Konaonuky u'y Cjenunu
U u3Hocuia je 21 cm, 10K je y HIKHM IpeaeInMa
HajBUILIY CHEXXHH ITOKPUBAY 01 7 cm U3MEPEH UCTOT
mana y Jwumurposrpamy. Y beorpamy je 5 cm
CHEXHOT IOKpHBaua 3abenexxeHo 23. HoBeMOpa.
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According to the percentile method, the total
precipitation during autumn was in the normal
category in most parts of the country, while it was
classified as rainy in Novi Sad, Zrenjanin,
Kur$umlija, Leskovac, and Kopaonik, and very dry
in Negotin and on Crni Vrh.

According to the tercile method, the total
precipitation was within the average range in most
parts of Serbia. It was above average in the
northwest, south, and parts of central Serbia, while
below average was found in the east.

The highest daily precipitation recorded
during autumn occurred in KurSumlija on 11
September, with 59.6 mm, surpassing the station’s
previous autumn record of 57.7 mm, which was
recorded on 8 November 2016. In Belgrade, the
highest daily precipitation during autumn was
recorded on 23 November, totaling 20.5 mm.

The number of days with precipitation of 0.1
mm or more ranged from 21 in Zajecar to 33 in
Vranje, while in the mountainous regions, it varied
from 30 days in Sjenica to 33 days on Kopaonik.
In most of the country, the number of days with
precipitation was two to eight days below the
autumn average.

Two days with precipitation of 50 mm or
more were recorded on Kopaonik, and one each in
Kraljevo, Kur§umlija, and KruSevac.

Snow cover was observed in the
mountainous areas at the beginning of the second
decade of November, while in the lower regions, in
most places, it was recorded at the beginning of the
third decade of November. The highest number of
days with snow cover was recorded in Kopaonik
(17 days), whereas in the lower regions, the
maximum was 7 days in Leskovac. There was no
snow cover in Pali¢, Kikinda, or Negotin.

The greatest snow depth was recorded on 21
November, with 21 cm measured on Kopaonik and
Sjenica. In the lowlands, the highest snow depth
was 7 cm, measured in Dimitrovgrad on the same
day. In Belgrade, 5 cm of snow cover was recorded
on 23 November.
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Ciamka 8.14. Ouena ce30HCKe KOJIMYMHE NaJaBUHA Canka 8.15. OueHa ce30HCKe KOJIMYUHE MafaBuHA
(y mm) onpehena meToiom nepuenTuna (y mm) onpelena meTo1oM Tepuiia

3a jeceH 2024. ronune (M3Bop: PemyOnuuku 3a jecen 2024. roqune (M3Bop: Peny6muuku
xuapomeTeoponouku 3asog Cpouje, 2024.) XuapoMeTeopooriku 3aBoa Cpbuje, 2024)

Figure 8.14. Assessment of seasonal precipitation (inmm)  Figure 8.15. Assessment of seasonal precipitation (in
determined by the percentile method for autumn 2024 mm) determined by the tercile method for autumn 2024

(Source: Republic Hydrometeorological Service of Serbia, (Source: Republic Hydrometeorological Service of
2024) Serbia, 2024)

Tokom jecenu, Tpajame cujama CyHia omo je During autumn, the duration of sunshine
y TpaHHIIamMa rpoceka. BpeanocTu ocyHuaBama Ouie was within the average range. Sunshine values
cy y untepaiy ox 356,3 yacosa y [loxeru go 580,4 ranged from 356.3 hours in Pozega to 580.4
vacoBa y Herotumny. hours in Negotin.

VY oaHOCy Ha HOpMaIy 3a peepeHTHH TIePHO/T Compared to the normal for the reference
1991-2020. tpajame cujama CyHuma je Ouimo y period 1991-2020, the duration of sunshine
uHTepBay on 94% vy JleckoBmy no 135% vy varied from 94% in Leskovac to 135% in
Herotuny. Negotin.
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Figure 8.16. Sunshine duration (hours) for autumn 2024 (Source: Republic Hydrometeorological Service of Serbia,
2024)
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ITIPAREILE U ITPOLIEHA E®EKATA
YTULHAJA BAJAYHIHUX 3AT'ABEIBA
HA IYMCKE EKOCUCTEME
Y PEIIYBJIMIIU CPBUJU —
MOHHUTOPHHI' CTAIHA ITYMA

MONITORING AND ASSESSMENT
OF AIR POLLUTION IMPACTS
AND THEIR EFFECTS ON FOREST ECOSYSTEMS
IN REPUBLIC OF SERBIA -
FOREST CONDITION MONITORING

©

HucTuTyT 32 IIymapcTBo, beorpan

Institute of Forestry, Belgrade

IOI'JIABJBE 2 | CHAPTER 2

HHUBO I
LEVEL 1l

Oruenno no/ve Husoa 11 — Humensuenu monumopune y JI1 HII ,, Konaonux“

Level Il Sample Plot — Intensive monitoring PE NP ,,Kopaonik*

Oraeano nosse Husoa Il — Hnmenzuenu monumopunz
HIT ,, Tumouxe uiyme* bowesau, I11Y bop, I'J ,,Ilpnu epx-Kynunoeo*

Level Il Sample Plot — Intensive monitoring
FE ,, Timocke Sume“ Boljevac, FA Bor, MU ,,Crni Vrh-Kupinovo*

Oraenno no/be Husoa I1 — Humensuenu monumopune
HIT ,, Yncuue“ Yncuuye, L1Y Yucuye, I'J ,, Moxkpa I'opa-Ilarwax“

Level 11 Sample Plot — Intensive monitoring
FE ,, Uzice“ UZice, FA UZice, MU ,,Mokra Gora-Panjak*

Beorpan, 2025.
Belgrade, 2025







9. ”HTEH3UBHU MOHUTOPHHT Y 2024.
TOANHM

9. INTENSIVE MONITORING IN 2024

MouuTtopuHr BuTamHocTH Imryma Huso-a I,
NpeAcTaB/ba  NPUMEHEH  CUCTEM  YIOpEeIHHX
NPEOMETHUX HCTPaXHWBamba U3 BHIIE HAyYHHUX
obyactu mymapcrBa. HaydHo uctpakuBauku pan y
npahemy crama myma Ha Hwusoy Il kapakrepurie
MYJATHIUCUMIUIMHAPHA M CTYJHO3HHU MPUCTYI, Kao
n npaheme HEYNOpPEeAMBO BHIIE Mapamerapa Ol
MoHHuTOpuHra Ha HuBo-y |. Ornmexne cranmue 3a
mouuTopunr Hwuo-a |l, mocraBmeHe cy mupom
EBporickor KOHTHHEHTa TpeMa  jeJUHCTBEHO]
metoaoiioruju ICP Forests nporpama ca nubem aa
ce KOHTHHYaJlHO BpIIE Mepema U CaKyIbajy
mojanmd o CTalby LIymMa Yy KOjUMa Biajajy
Pa3IN4UTH ClIEHU()UIHN €KOJIOLIKH YCIOBH.

OBe myMcke OHOILIEHO3€ Hajpa3IHIUTHjUX CY
TAKCOHOMCKMX  TPHUMAaJHOCTH, Cca  LIMPOKUM
CIIEKTPOM pa3jiuKa y OUBEP3UTETY BPCTa, CTEHECHY
YOBEKOBOI yTHIaja y CMHUCIY WHTECH3UBHpamba
BUXOBE MPOU3BOJIHE (PYHKIM]jE, IO MIyMa Y KOojuMa
ce MPHUMEHYjy M3PHYUTO YIPaBJbaUKH MEXaHHU3MH
OuyBama CTaHHUIITA, Ca CTPOIMM pPEXUMUMA
3aIlITUTE U KOH3EpBallnje.

[lymcke ekocucTeme, Kao U3y3€THO CIIOKEHE
SHTUTETe, OMIMKYjy  Ppa3IM4uTH  IapaMeTpu
MMOJTIO)KHA KOHCTAaHTHUM  BapHjamnmjamMa  ycien
HEMPECTaHOT U HEOJ[BOJUBOT JCJIOBakha a0MOTUYKUX
1 OMOTHYKHX YMHMIIALA.

W3a30BM ¥ IMJBEBH OBAKBOT UCTPAKHBAYKOT
MPUCTYTA Cy J1a C€ HAKOH BHUINETOJUIIHLIX aHATN3a
MOTY YOYHTH 3aKOHHTOCTH M M3BYhH 3aKJbydlldl O
(henomeny cymema myma y EBporu, kao u jacHuje
nedrHACake CHCTEMa ,,y3POK-TIOCIeInIa’ 3a CBe
npaheHe mpomeHe.

Kpurepujymu mnpoueHe Koje HHTEH3MBHHU
MOHHUTOPHHT TIOJIpa3yMeBa, ycarjialieHH Cy M TaKo
onpehenu na ce moOMjeHU MOAAIM O CTakby IIyMa,
HAKOH YHOCa M CTaTHCTHYKE 00paje aHaIUTHUYKU U
JOTUYKY JIAaKO TIopesie, Aajyhu OCHOBY 3a pa3inunuTe
KOMITapaTUBHE CTyIHdje. YOuaBambeM CIMYHOCTH U
pasnuka, oxbamyjy ce  WIM  IpUXBarajy
IPETHOCTaBKE O  HPUMAapHUM  Y3POUYHHUIMMA
HapylieHe TPUPOJHE PABHOTEKE Yy IIYMCKAM
3ajeHUIlaMa, TpeABula Jajbu  TOK  HACTAIUX
IIPOMEHA M CTpaTellKW, ca T[JEAUINTa  BHUILIE
MIPUMEILEHUX IMyMAapCKUX Hayka, mpeaynpehyje
Jajbe Jlerpagupame IIymMa Kao MPUPOTHHUX LEIHHA
O]l HENPOLICH-MBE BPEIHOCTH.

OcHuBaweMm ornenHux mnapuena y HII
Opymka ropa, HI1 Komaonuk, Onyarnuma, LpHOM
Bpxy U Moxkpoj ropu, CpOuja ce mNpukbyunsIa
EBporickoj mpexu ox npeko 800 BUT Hwupo-a II
Koje cy Beh mocTojaiie y TOM TpeHYTKY.

Level Il monitoring of forest vitality
represents an applied system of comparative
analyses integrating studies from various
scientific fields of forestry. Unlike Level |
monitoring, Level Il employs a more
comprehensive, multidisciplinary approach and
involves an extensive set of parameters. These
measurements are conducted on sample plots
established across Europe using the standardised
methodology of the ICP Forests programme. The
primary aim of the programme is to achieve
continuous measurements and collect data o on
forest conditions across diverse environmental
settings.

The monitored forest biocoenoses include a
wide range of taxonomic groups and exhibit
significant variability in species diversity. They
also differ in the extent of human intervention,
spanning from intensively managed forests aimed
at enhancing productivity to those subjected to
strict protection and conservation regimes,
focusing solely on site preservation.

Forests are intricate ecosystems defined by
numerous parameters that fluctuate in response to
the complex interplay between biotic and abiotic
factors.

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

The criteria for assessing forest conditions
under intensive monitoring have been defined and
harmonised in such a way that entering and
statistical processing of data facilitate their logical
and analytical comparison and provide a solid
foundation for a range of studies. By perceiving
the existing similarities and differences, we can
validate or refute hypotheses regarding the primary
drivers of disturbed ecological balance in forest
communities, forecast future trends of changes and
formulate strategies to mitigate degradation of
forests as invaluable natural resources.

Serbia has contributed to the European
network of over 800 Level Il sample plots by
establishing monitoring sites in National Parks
Fruska Gora and Kopaonik, as well as in Odzaci,
Crni Vrh, and Mokra Gora.
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VYuecranoct npahema NojeIMHUX MapaMeTapa

[IpHKa3aHo je y Tabemnu 9.1

The frequency of parameter monitoring is
shown in Table 9.1.

Tabena 9.1. [TapameTpu, yaectanoct npahema u HHTEH3UTET MOHUTOpHHTA 32 Hupo 11
Table 9.1. Parameters, frequency and intensity of monitoring, Level 1l

Yuecranoct npahewa/ Monitoring frequency
1 Crame kpyHa crabana/ Tree crown condition Hajmame ropumme/ At least annually
2 donujapHe ananuze/ Foliar analyses Caake rogune/ Every year
3 Xemmnzam 3emsprmiTa/ Soil chemistry Caaxux gecer roxuna/ Every ten years
4 XemnzaMm 3eMIpHITHOT pacTBopa/ Soil solution chemistry KonTtunyanuo/ Continuously
5 IMpupact/ Increment KonTtunyanuo/ Continuously
6 [pusemnua Bereraruja/ Ground vegetation TlNopumme/ Annually
7 Atmocdepcka menosurmja/ Atmospheric deposition Konrunyamno/ Continuously
8 ITere ox o30na/ OZone injury lNomgnmme/ Annually
9 [pahemwe denomoruje/ Phenology lomgnmme/ Annually
10 | Mereoporomka ocMaTpama/ Meteorological assessment Fomnmme/ Annually
11 | Mepeme unaekca nucHe nospiinne/ Leaf area index measurement | [omumime/ Annually
Hamencke  ormemHe — moBpimiMHE 32 The designated sample plots for intensive
HWHTEH3UBHU MOHUTOPHHT yTHLaja monitoring of the impact of transboundary air

MIPEeKOTPaHUYHOT aep0 3araljema Ha MIyYMCKe
exocucteme y Cpouju — Huso-a Il ocHoBane cy y
nepuony og 2009 no 2013. ronune, ca 10 pagHux
MaHelna — W3 Pa3MYATAX CTPYYHHX oOjactu
OIyMapcTBa, TPYNUCAHUX  TpeMa  MpeIMeTy
UCTpaKuBamwa, MoK je y 2021. roauHN yBpIUTEH
jom  jemaH pamgHM TaHen (MHIEKC JIUCHE
noBpimae). CBe aktmBHOocTH Ha BUT Humso II
CIIPOBEJIE Ce Y CKJIaay ca YIYTCTBOM O METO/aMa U
KpUTEpUjyMHMa 3a ycarjameHO Y30pPKOBame,
OIICHY, MOHUTOPHHT W aHAIU3y yTHIlaja 3aralhema
Baznyxa Ha myme npema ICP Forests manyary.

9.1 OIJIE/THO I10/bE KOITAOHHUHK

OrienHa  MOBpIIMHA 32 MHTCH3UBHH
monutopunr — BUT Huso-a Il na  Komaonuky
ocHoBana je y 2010. romuau. OriiegHo TmoJbe
Hama3u ce y 74. onejbemy Ta3[JUHCKE jeInHUIle
»CamokoBcka peka“ y HII Komaonwk y wuwmcroj
cactojunu cmpue, Picea abies (L.) H. Karst.
[oBpmmHa BUT Tauke Huso-a Il na Konaonuky je
0,5 ha (100x50 m).

ITo onmpehuBamy noKaIMje MPHUCTYIIHAIO CE
re0JICTCKOM CHHMMamy Jokanuje Oyayhe oriemnne
nmapuene. Cpa cTabiia y OKBHPY mapuenie cy
obelne)keHa CTATHAM O3HaKama Ha KOpPH JpBeTa O]l
Oopoja 1 g0 195. Hszpahen je apururanHu
CUTYallMOHU IUIaH Maplesie Ha KOMe Ccy MpHKa3aHa
cauMibeHa crabna (cnuka 9.1). TTomoskaj cBakor
crabia neduHuCcaH je KOOpJIMHAaTaMa
KHJIOMETapCcKe MpEXe. Ha JUTUTATHOM
CUTYallMOHOM IUIaHy je MpUKa3aHa W BUCHHCKA
npefcraBa TepeHa. [lo TeoJeTCKOM CHUMAamby
napuesie NpUCTyMIO CE MOAU3amy Orpajae, Kako
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pollution on forest ecosystems in Serbia, classified
as Level II, were established between 2009 and
2013. These plots are supported by ten working
panels from various forestry disciplines, grouped
according to their respective research areas. In 2021,
an additional working panel focusing on the Leaf
Area Index (LAI) was introduced. All activities
under the Level Il monitoring programme are
conducted in accordance with the guidelines on
methods and criteria for harmonised sampling,
assessment, monitoring, and analysis of air pollution
effects on forests, as outlined in the ICP Forests
manual.

9.1 KOPAONIK SAMPLE PLOT

The Level Il sample plot for intensive
monitoring on Kopaonik was established in 2010.
The sample plot is located in compartment 74 of
“Samokovska Reka® management unit in
"Kopaonik™ National Park, in a pure Norway
spruce (Picea abies (L.) H.Karst stand. The area of
this Level Il monitoring plot on Kopaonik is 0.5 ha
(100x50m).

After determining the location, a geodetic
survey of the site selected for the future sample
plot was carried out. All trees within the plot were
marked with permanent labels on their bark,
numbered consecutively from 1 to 195. A digital
field map of the plot was created, displaying the
recorded trees (Figure 9.1). The position of each
tree was defined using kilometer-grid coordinates.
The digital map included the altitude of the
presented terrain. Following the geodetic survey, a
fence was built to protect the installed equipment
from wildlife and unauthorised access. A tool shed




Ou ce WHCTaNMpaHa oONpeMa 3alliTUTHIA Of
IMBJbAYM W HEyNocleHuX Juna. Ha oBom
OTJICZIHOM TI0JbY TIOCTaBJbEHA je Kyhuia 3a ornpemy
u wuHcTpymeHte. Orpaga je wu3paheHa on
OarpeMoBuUX CTyOOBa, IJICTCHE TIOIIMHKOBAHE KUIIE
¥ paBHE TOIMHKOBAaHE JKHIIE YKyITHA BucuHe 2,0 M.
[ocraBsbeHe cy NBe Kamuje jejHa KOJCKa IIHUpPHHE
3,0 m u jenna nemrauka mwmpuae 1,5 m.
VY OKBHpY OIJIeZIHE NMOBPIINHE H3]BOjEHE Cy

Y TpU TOTHapuene, AuMeH3uje 25x25 m u to:

— TOTHapieia 3a MpoleHy CTamba KpyHa U

MpUpacTa;
— TOTHapuena 3a 3eMJbUIIITA;
— TOTHapuena 3a MpU3eMHY BereTalujy.

3a npaheme crama KpOILIBU Y OKBHPY
OrJIeMHE TapleNie HU3JBOjeHa je  HaMEHCKa
notnapuena 2 aumMmensuje 25x25 m. Y okBupy
roTnapiene 2 m3asojeHa ¢y 30 crabana Ha KojuMa
ce OllehYje CTakbe KPOIIHhH. Y OKBUPY MOTHApIIEIe
3a MpU3EMHY BereTalujy H3/ABOjeHE Cy YeTHUpHU
OIVIeHE Mapuesie y BHUAY KBaapaTa ITUMEH3Hje
10x10 m 3a (¢nopuctMuka W BereTanyjcka
UCTpakuBama. M3mel)y mnormapuena u orpaze
OrJIeTHE MMOBPIIMHE Hana3M ce ,,Buffer 3oHa.

Ha oryenHoM mosby mocTaBibeHa je ompema
3a u3Boleme mporeca MOHUTOPUHTA U TO:

— 20 xonekropa 3a BIAXHY MACTO3MIHU]Y
(,,Throughfall*) xoja mponasu kpo3 KpyHe
crabaina;

— 6 xomektopa (,,Bulk”) 3a y3opkoBame
JIETIO3UIIH]j€ Ha OTBOPEHOM;

— 5 KOJIEKTOpa 3a CHET;

— 5 xonekropa (,,Stemflow*) 3a y3opkoBame
JIeTIO3UIIM] € KOja ce CIMBA HU3 CTadIIo;

— 3 rpaBHTallMOHA JIM3UMETPA 32 CaKyIlJbaHe
1 aHAJIM3y XEMHjCKOT cacTaBa 3eMJbUIIHOT
pactBopa;

— 15 xonekTopa (cakymnspa4n) JUCHOT OTaa;

— 1 ayroMaTcka METeOpOJIONIKa CTAHUIIA;

— kyhwma 3a cMemTaj HHCTpyMeEHaTa;

—  COJIapHH maHen 32 NPOHU3BOJBY
CIIEKTPUYHE CHEPTHjE;

— 18  mexaHMYKHX
npaheme npupacra;

— 1 ,Thayson“ OapujepHa ¢epoMOHCKa
KJIOIIKA,;

— 16 cranaux Tavaka (IO3MIMja) 32 MPOLIEHY
WH/IEKCA JIMCHE TIOBPLIUHE.

JeHApOMeTapa  3a

Toxom 2024. ronyHe W3BPIICHO j€ CHUMAamhe
IPOHOM OBE OTJIelHe TOBpIIrHE (cimKa 9.2).

for instruments and equipment was also
constructed within the sample plot. The fence was
made of locust posts, woven galvanized wire, and
flat galvanized wire, with a total height of 2.0
meters. Two gates were installed: one for vehicles,
with a width of 3.0 meters, and one pedestrian
gate, with a width of 1.5 meters.

Within the sample plot, three subplots
measuring 25 x 25 meters each were designated for
specific research purposes:

— a subplot for assessments of crown
condition and tree increment,

— asubplot for soil surveys,

— a subplot for ground
assessments.

A designated subplot (Subplot 2) of 25 x 25
meters was allocated for monitoring crown
conditions. Within this subplot, 30 trees were
selected for crown condition assessments. There
were four 10 x 10 m square sampling units within
the subplot for ground vegetation assessments
established for floristic and vegetation surveys.
There was also a “buffer’ zone between the
subplots and the sample plot fence.

vegetation

To facilitate monitoring processes, the
following equipment was installed on the sample
plot:

— 20 Throughfall collectors for wet

deposition passing through tree canopies.

— 6 Bulk collectors for open-field deposition
sampling.

— 5 snow collectors.

— 5 Stemflow collectors for sampling
deposition flowing down tree trunks.

— 3 gravity lysimeters for collecting and
analysing the chemical composition of soil
solutions.

— 15 litterfall collectors.

— 1 automated meteorological station.

— atool shed.

— asolar panel for electricity generation.

— 18 mechanical dendrometers for increment
monitoring.

— 1 Thayson barrier pheromone trap.

— 16 fixed points (positions) for assessingthe

— Leaf Area Index (LAI).

In 2024, a drone survey of the sample plot
was conducted (Figure 9.2).
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LEGENDA:

Kolektori za vlaznu depoziciju koja se sliva niz stabla
3 Stabla za folijarne analize
3 Stabla za odredivanje starosti

Granica povréine stanice Nivoa Ii (ograda) W Kolektori za viaznu depoziciju (20)
$3 Automatska meteorologka stanica

Granica potpolja

PP1,2,3 Potpolia e stablaza pracenie stanja kruna i prirasta
(© Kolektori za sumski opad
Granica buferne zone (® Uzorkovanje zemljista © Kolektori za sneg
—————— Granica povrsine za pracenje prizemne vegetacije [S] zemijisni profi i izimetri @) Foziciia snimanja sferiénih fotografija za LA

Cauka 9.1. Cutyannonu mian’ oryeiHe nopiuuHe — u3BeseHo crame BUT Hugo |l Konaonux
Figure 9.1. Digital situational map? of the established sample plot on Kopaonik

! CuTyaImoHH IIaH W3BEJCHOT CTama je m3pahen y MHcTHTyTY 32 mrymapcetBo y beorpany y murntamHoM OONHKY Yy CKIIAAY ca CTakbeM Ha TepeHY M CKHIIOM OCHOBHE TIOCTaBKE
ornenuux nornapuena./ Digital situational plan of the state was created at the Institute of Forestry in Belgrade in accordance with the field conditions and the sketch of the basic

layout of the sample subplots.
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CJma 9.2. rne/:[Ha HOBpHII/IH,KOOHI/IK“ HPIMJ'beHa JIPOHOM Y 224. TOJIMHU.
Figure 9.2. Kopaonik sample plot captured by drone in 2024

207



Ha ornennoj nospmunau y HIT ,,Konaoxuk*
y 2010. roauHu, oamax 1o orpaluBamy mapuesie u
MOCTaBJbalkhy OINpEMe MPUCTYNUIIO CE H3BOhEHmY
OTIEPaTHUBHOT IUIaHA METOJOJIOTHjOM MPOMUCAHUX
3ajaTaka.

Y 2024. romunn, ypahena cy Mepema Koja ce
00aBJbajy KOHTHHYHUPAHO W HA TOJUIIEHEM HUBOY:

—ypaljeHe Cy aHanmmM3e CTamba KpPOLIbH 3a
30 crabama koja cy omaOpaHa 3a Ty CBpPXy W
ypaheno je mpaheme OpojHOCTH TOTKOpH-AKa
myTeM ,, Thayson‘ GapujepHe (hepOMOHCKE KIIOTIKE;

— U3BpILIEHA cy ¢opucTruka u
BereTalfjcka MCTPaKUBamba, nposichHu, TeTHU U
jecerH acleKT NMPU3eMHE W BereTallfje Cpeamber
crpara y cacTOjuHH;

— Y30pKOBamkhe¢ BJIAXKHE JICMIO3UIIMjEC U3
»Throughfall“, | ,Bulk”, “Stemflow, u 3emsbumIsOr
pacTBopa M3 TPaBUTAI[MOHHX JIHM3UMETapa, paleHo
je Ha MECeYHOM HHBOY;

— CaKyIUbaHU CY Yy30pIH JIMCHOT Omaja Ha
MECEYHOM HUBOY;

—TocMaTpaHe cy H OelexeHe NpOMeHe
mpupacta Ha  MECEYHOM  HHBOY, IyTeM
MEXaHWYKUX JCHIpoMeTrapa, Ha 18 omabpanux
crabaina;

— KOHTHHYaJIHO Cy BpIleHa (eHOoJomKa
ocMaTparka Ha MECEYHOM HHBOY Y TMEPHOIY
BereTalyje;

— CaKyIUbaHH Cy y30puu ca oxapeheHnx
crabana 3a mporieHy omreherma 01 030Ha;

— CakyIUbCHH CY y30puu ca oxapeheHnx
crabana 3a GpoJujapHe aHaJIH3E;

—3a  JCTEPMUHHCAIE  METCOPOJIOIIKUX
ycrnoBa oOpaljeHHM cy Tomal ca ayTOMAaTCKe
METEOPOJIONIKE CTAaHUIIE KOja je TOCTaB/beHA Ha
OTJICZIHOM TIOJBY;

—T1okoM 2024, romuHE W3BpIICHA ]
pexoHcTtpykmmja  ,,Throughfall” wu  ,Bulk®
konekropa (cmuka 9.3-9.5). Pexonctpykiuja je
yclieiniia HaKoH IITeTa 3a3BaHNX CHETOJIOMHMA Y
3umy 2023/2024 ronue;

—Ha OCHOBY (OpMHUpaHE Mpeka CTaTHUX
Tayaka (To3uWnuja) TpaBibeHe Cy (oTorpaduje
MOKPOBHOCTH  Beretauuje  (MHAEKC  JIMCHE
MIOBPIINHE);

—Tpd  CBAaKOM  TEPEHCKOM  H3JIACKY
MPaXHEHU CY KOJIEKTOPH 32 BIKHY JCTO3UIIHN]Y,
TPaBUTAIUOHU JU3UMETPH, KOJEKTOPU 3a JIUCHU
orrag ¥ paheHa je KOHTpoJja IEJIOT OTJICAHOT
oJba.
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Immediately upon fencing the sample plot in
"Kopaonik™ National Park in 2010, the
implementation of the operative plan was initiated
following the prescribed methodology.

The following continuous and annual
measurements were carried out in 2024:

- Crown condition assessments  were
performed on 30 selected trees, and bark beetle
populations were monitored using the Thayson
barrier pheromone trap.

— Floristic and vegetation survey was carried
out during the spring, summer, and autumn,
focusing on the ground and understory vegetation
layers.

— Sampling of wet deposition from
Throughfall, Bulk, and Stemflow collectors, as well
as soil solutions from gravity lysimeters, was
conducted monthly.

- Litterfall was sampled once a month.

— Changes in tree increment were monitored
every month using mechanical dendrometers
installed on 18 selected trees.

— Phenological observations were performed
continuously on a monthly basis during the
growing season.

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

— Samples were collected from specific trees
for foliar analyses.

- Meteorological conditions were
determined using data from the automated weather
station on the sample plot.

— Reconstruction of Throughfall and Bulk
collectors was carried out in 2024 (Figures 9.3—
9.5) following damage caused by snowstorms
during the winter of 2023/2024.

- Photographs  documenting  vegetation
coverage were taken from fixed points within the
established grid to assess the Leaf Area Index
(LAI).

— During every field visit, wet deposition
collectors, gravity lysimeters, and litterfall
collectors were emptied, and the entire sample plot
was inspected.



3amuCHUK ca JaTyMOM 3a KOHTHHyHpaHa
Mepema U y30pKOBam-e, BOAWIIA je CBaKa Off CKUIIa
JIeTaJbHO IIPH CBAaKOM OOMIIAaCcKy OTJIeHE Haplerne
y opMu pamHOT TEpEHCKOT THEBHUKA, KOJU CITYKH
3a 1abOpaTOPHjCKU U KAOMHETCKH pal.

A detailed field logbook was kept by each
team during every visit, recording dates and
activities related to continuous measurements and
sampling. This logbook serves as a vital resource
for laboratory and office-based analyses.

nBoa || — Konaonnk — pan Ha TepeHy

Figures 9.3-9.5. Level Il sample plot — Kopaonik — fieldwork activities.

9.2. OIJIE/ITHO IIOJBE [IPHU BPX

Toxom 2013. roguHe OCHOBaHE Cy joIl IIBE
ornenue napueie Hupo-a I, jeana na LipHom Bpxy
u apyra Ha Mokpoj ropu. BUT Hupo-a II na
LpHom Bpxy Haja3u ce y Ta3AWHCKO] jeAMHULH
»LpaN Bpx — KymuaoBo* y 17. onesbemy y 4UCTO]j
cacrojunu  Oykee (Fagus moesiaca). Orneana
nopurHa 3axBara 0,5 ha (100x50 m) Ha
HaaMmopckoj Bucuau o 930 mo 945 m.

ITo ompehuBamy moxarije TPUCTYIHIO CE
reoIeTCKOM cHUMamwy Oynyhe ornemne mapierne.
CBa crabia y OKBUpPY mHapuene cy oOeiexeHa
CTAJTHMM O3HaKaMa Ha KOpH IpBeTa o1 Opoja 1 mo
150. Uspalen je nurutanHd CHUTYalMOHH IUIaH
napuene (cnuka 9.6) ca BHCHHCKOM TIPEICTaBOM
TepeHa Ha KOME€ je TIPHKa3aH TII0JI0Ka] CBAKOT
crabna. Ilo reojeTckoM CHUMamy maplelne
OPUCTYNIIIIO C€ TOAM3alYy Orpaae Kako Ou ce
MHCTAJIMpaHa ONpeMa 3alliTHTHIA O] AWBJbAYH U
HE3aI0CICHHX JINIIA.

TokoMm 2024. roguHe U3BPILICHO j& CHUMAHE
JIPOHOM OB€ OTJIe/IHe TOBpInnHe (ciuka 9.7).

9.2. CRNI VRH SAMPLE PLOT

In 2013, two additional Level 1l sample plots
were established, one on Crni Vrh and the other on
Mokra Gora. The Level Il sample plot on Crni Vrh
is located in the forest management unit "Crni Vrh
— Kupinovo," within compartment 17, in a pure
stand of beech (Fagus moesiaca). The sample plot
covers an area of 0.5 ha (100 x 50 m) at an
elevation ranging from 930 to 945 meters above
sea level.

After determining the location, a geodetic
survey of the future sample plot was conducted. All
trees within the plot were marked with permanent
labels on their bark, numbered consecutively from
1 to 150. A digital situational map of the plot was
created (Figure 9.6), showing the position of each
tree along with a topographical representation of
the terrain. Following the geodetic survey, a fence
was erected to protect the installed equipment from
wildlife and unauthorized access.

In 2024, a drone survey of Mokra Gora sample
plot was conducted (Figure 9.7).
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LEGENDA:
Granica povrsine stanice Nivoa |l (ograda) W Kolektori za viaZnu depoziciju (20) Kolektori za vlaznu depoziciju koja se sliva niz stabla
Granica potpolja "‘ Automatska meteorolodka stanica * Stabla za folijame analize
Stabla za odredivanje starosti
PP1 ,2,3 Potpolja i":} Stabla za pracenje stanja kruna i prirasta * ¢
(D Kolektori za Sumski opad
* Granica buferne zone @ Uzorkovanje zemljista @ Kolektori za sneg

—————— Granica povr$ine za pracenje prizemne vegetacije Zemljisni profili i lizimetri @ Pozicija snimanja sferiénih fotografija za LAl

Cauka 9.6. JIUruTaiHu CUTYalMOHH IL1aH? U3BEIEHOT CTarba OrJie/iHe napueie Ha LlpHoM BpXy
Figure 9.6. Digital situational map? of the established sample plot on Crni Vrh

2 CutyaiuoHu [IIad U3BEEHOT CTama je u3pahen y MuctuTyTy 32 mymapetso y Beorpany y aurutannom o6iuky y
ckIamy ca crameM Ha Tepeny./ Digital situational map was created at the Institute of Forestry in Belgrade, based on the
actual field conditions.
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Cauxa 9.7 Ornenna nospiuHa ,,[{pau Bpx* cHUMIbEHA IpoHOM Yy 2024. roguHu
Figure 9.7. Crni VVrh sample plot captured by drone in 202




Orpaga je wu3pahlena on OarpeMoBUX
cTyOOBa, TUIETEHE IOIMHKOBAaHE JKUIIE M paBHE
NOIMHKOBaHEe »JKWIle YyKymHa BucuHe 2,0 m.
[locraBibeHe cy nBe Kamuje, jeHa KOJICKa IUPUHE
3,0 m u jenna nemrauka mupuae 1,5 m.

VYHyTap orienHe mapiiese U3BOjeHE CY TPH
MOTIIapLENe 32 HAMEHCKO Y30PKOBambe:

— ToTHapIenna 3a MpoleHy CTama KpyHa U
MIpHUpacTa;

— TIOTIHapIIeNa 3a 3eMJBHIITA;

— TOTHapIieNa 3a MPU3eMHY BeTeTallnjy.

3a mnpalieme cTama KpPOUIBH y OKBHPY
OTJICIHE Taplejie W3IBOjeHa je  HaMeEHCKa
noanapiena 2 auMmensdje 25x25 m. Y okBupy
notnapuene 2 u3znBojeHa cy 30 crabana Ha KOjuUMa
ce Olelhyje CTamke KpOmbH. Y  OKBUPY
moTmaprene 3a mnpu3emHy Bereramumjy 1T 1
W3JBOjEHEe Cy YETHpPH OIJIeJHE Maplese y BUILY
kBaapata muMensmje 10x10 m 3a ¢daopuctudka u
BereTaIfjcka HCTpakuBama. M3mely mormapriena
¥ orpajie orjiejHe MOBpIIMHE Hanmasu ce ,,Buffer
30Ha.

Ha ornmemHoM MmoJby MOCTaBJbEHA je ONpeMa
3a u3Boleme mporeca MOHUTOPUHTA U TO:

— 20 xomekTopa 3a BIaXHY ACMNO3ULH]Y
(,,Throughfall*‘) koja mpoa3u kpo3 kpyHe crabara;

— 6 komektopa (,,Bulk”) 3a y3opkoBame
JICTIO3HITHj€ Ha OTBOPEHOM,;

— 5 xonekropa (,,Stemflow’) 3a y30pKkoBame
JETIO3UIIMj€ KOja Cce CIMBa HU3 CTa0IIo;

— 5 KOJIEeKTOpa 3a CHET;

— 3 TpaBUTALIMOHA JIM3UMETpA 32 CaKyIlJbaHe
W aHauu3y XEMMjCKOI' cacTaBa 3€MJBUIIHOT
pactBopa;

— 15 xonekropa (cakyrybaum) JUCHOT OTaja;

— kyhwa 3a cmeniTaj HHCTpyMeHaTa,

— 18 MexaHMIKHX JAeHIpOMETapa 3a mpaheme
MpUpacTa;

— 16 cramHux Tavaka (MO3MIIMja) 3a MPOICHY
WHJIEKCa JIMCHE MTOBPILHUHE.

Y 2024. romuHM, cripoBeleHa Cy Meperma
Koja ce 00aBJbajy KOHTUHYHPAHO U HA T'OUIIHEM
HUBOY:

— ypaheHe cy aHaiu3e cTama Kpoumu 3a 30
crabaia Koja cy onabpaHa 3a Ty CBPXY;

— CakyIUbaHH Cy Yy30pud MOTpeOHH 3a
(opucTHuKa W BeTeTaljCcKa HCTPaXKHBamba,
nponehHH, JETHH W jecermU acleKT IMPU3EMHE |
BEreTalyje Cpeber Crpara y CacTOjuHH;

— Y30pKOBam€ BIXHE JENO3HLHje U3
,»Throughfall”, “Stemflow” u ,,Bulk® xonexropa, u
3eMJBHIIIHOT  PacTBOpa M3  TPaBUTALOHHX
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The fence was made of locust posts, woven
galvanized wire, and flat galvanized wire, with a
total height of 2.0 meters. Two gates were
installed: one for vehicles, with a width of 3.0
meters, and one pedestrian gate, with a width of
1.5 meters.

Within the sample plot, three subplots were
designated for specific research purposes:

— a subplot for assessments of crown

condition and tree increment.

— asubplot for soil surveys.

— a subplot for ground

assessments.

vegetation

To monitor the condition of tree crowns within
the sample plot, a designated subplot (Subplot 2)
measuring 25x25 m was established. Within
Subplot 2, 30 trees were selected for crown
condition assessment. Additionally, within the
subplot for ground vegetation (Subplot 1), four
experimental plots measuring 10x10 m each were
delineated in a square layout for floristic and
vegetation research. There was also a "buffer” zone
between the subplots and the sample plot fence.

To facilitate monitoring processes, the
following equipment was installed on the sample
plot:

— 20 Throughfall collectors for wet
deposition passing through tree canopies.

— 6 Bulk collectors for open-field deposition
sampling.

— 5 Stemflow collectors for sampling
deposition flowing down tree trunks.

— 5 snow collectors.

— 3 gravity lysimeters for collecting and
analysing the chemical composition of soail
solutions.

— 15 litterfall collectors.

— atool shed.

— 18 mechanical dendrometers for increment
monitoring.

— 16 fixed points (positions) for assessing
the Leaf Area Index (LAI).

The following continuous and annual
measurements were carried out in 2024:

— Crown condition assessments  were
performed on 30 selected trees.

— Floristic and vegetation survey was carried
out during the spring, summer, and autumn,
focusing on the ground and understory vegetation
layers.

— Sampling of wet deposition from
Throughfall, Bulk, and Stemflow collectors, as well
as soil solutions from gravity lysimeters, was
conducted monthly.



au3uMeTapa, pal)eHo je Ha MeCEYHOM HHUBOY;

— CaKyIUbaHM Cy Y30pLM JIMCHOT OIaja Ha
MECEYHOM HUBOY;

— CaKyIUbaHM Cy Yy3opuu ca opapeheHnx
cTabaia 3a (osujapHe aHAIH3E,

—TocMaTpaHe Ccy © Oele)keHe TpOMEHe
MpUpacTa Ha MECEYHOM HHBOY, IIyTeM MEXaHWYKHX
JeHapomerapa, Ha 18 ogabpanux crabana;

— KOHTMHYalHO Cy BpLIeHa (EHOJOIKa
oCMaTpama Ha MECEYHOM HHBOY;

— CaKyIUb€HH Cy Yy3opuu ca oxapeheHnx
crabaa 3a mporieHy omrehema o1 030Ha;

—3a  JICTEPMHHUCAKE  METEOPOJIONIKHX
yciaoBa oOpahjeHm cy mnomamu ca ayTOMAarcKe
METEOPOJIONIKE CTAHHUIE Ha OTJIEIHOM IOJBY;

—Ha OCHOBY (OpMHpaHe Mpeka CTaTHHUX
Tadyaka (TIO3WIMja) TIpaBJbeHEe Cy (oTorpaduje
MOKPOBHOCTH  Bereranuje  (MHIGKC  JIHCHE
MOBPIIIMHE);

—IpH  CBakKOM  TEPEHCKOM  H3JIACKy
MPaXHEHU CYy KOJIEKTOPH 3a BIAXKHY JETIO3UIIH]Y,
TPaBUTALMOHN JTU3UMETPH, KOJEKTOPU 3a JIMCHH
ornag M paheHa je KOHTpPOJa LENOT OrJIeJHOT
0Jba.

3amMCHUK ca JaTyMOM 32 KOHTHUHyHUpaHa
Mepema WIN Y30pKOBame, BOJMIA je CBaka O]
eKHIla JIeTaJbHO INPH CBAKOM OOMIAcCKy OTJIeIHe
napuene y GpopMu pagHOT TEPEHCKOT JTHEBHHUKA,
KOjH CIIy’KH 32 1Jab0paTOpUjCKU B KAOUMHETCKH paj.

9.3. OIVIE/THO IIOJbE MOKPA I'OPA

BUT Hugoa Il y Moxkpoj I'opu Hanasu ce y
20. onesbewy [Naznuucke jequnwuiie ,,Mokpa ropa —
[Namak®, y BeIITAaYKN MOAUTHYTO] CACTOjUHU OEJIOT
6opa (Pinus silvestris). 3axsara mospmuny oz 0,55
ha (110x50 m) y Bucunckom nojacy 580-600 m u
B.

ITo ompehuBamy nokamwje MPUCTYMHIIO CE
reoJICTCKOM CHMMamwy Oynyhe oriiemne mapiierne.
Csa crabna y OKBUpY mapieie cy oOelexeHa
CTaJTHUM O3HaKama Ha KOopu apsera ox Opoja 1-
450, a moJyiokaj cBakor cra0yia JaeuHUCAH je
KOoOpAMHaTamMa KuioMmeTapcke Mpexe. M3palhen je
JIMTHTAITHA CUTYal[MOHHU TU1aH napiiese (ciauka 9.8)
ca  BHCHHCKOM  TipeicTtaBoM  TepeHa. [lo
ICO/ICTCKOM CHHMalby Mapleie TMPHUCTYNUIO Ce
MoJM3aky Oorpaje Kako OW ce HHCTalIupaHa
orpeMa 3alliTUTHIA OJ JUBJbAYM M HEYMOCICHUX
JHILA.

Orpaga je wu3pahena on OarpeMoBUX
cTyOOBa, TUICTCHE IOIIMHKOBAHE JXUIIC U paBHE
MIOIIMHKOBaHEe »JKUIle YKymHa BucuHe 2,0 m.
[TocraBibeHe Cy JiBE Kamuje jeHa KOJCKa IIUPUHE
3,0 m u jegHa memrayka mupusae 1,5 m.

— Litterfall was sampled once a month.

— Samples were taken from the trees selected
for foliar assessments.

— Changes in tree increment were monitored
every month using mechanical dendrometers
installed on 18 selected trees.

— Phenological observations were performed
continuously on a monthly basis during the
growing season.

— Samples were taken from the trees selected
for the assessments of ozone damage.

— Meteorological conditions were
determined using data from the automated weather
station on the sample plot.

— Based on the established network of
permanent points (positions), photographs of
vegetation cover were taken to assess the leaf area
index (LAI).

— During every field visit, wet deposition
collectors, gravity lysimeters, and litterfall
collectors were emptied, and the entire sample plot
was inspected.

A detailed field loghook was kept by each
team during every visit, recording dates and
activities related to continuous measurements and
sampling. This logbook serves as a vital resource
for laboratory and office-based analyses.

9.3. MOKRA GORA SAMPLE PLOT

The Level Il sample plot Mokra Gora is
located in compartment 20 of the "Mokra Gora —
Panjak" forest management unit, within an
artificially planted stand of Scots pine (Pinus
silvestris). It covers an area of 0.55 ha (110 x 50
m) at an elevation range of 580-600 meters above
sea level.

After determining the location, a geodetic
survey of the site selected for the future sample
plot was carried out. All trees within the plot were
marked with permanent labels on their bark,
numbered consecutively from 1 to 450. A digital
field map of the plot (Figure 9.8) was created,
displaying the recorded trees. The position of each
tree was defined using kilometer grid coordinates.
The digital map included the altitude of the
presented terrain. Following the geodetic survey, a
fence was built to protect the installed equipment
from wildlife and unauthorised access.

The fence was made of locust posts, woven
galvanized wire, and flat galvanized wire, with a
total height of 2.0 meters. Two gates were
installed: one for vehicles, with a width of 3.0
meters, and one pedestrian gate, with a width of
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VYHyTap orienaHe mapiese U3BOjeHE Cy TpU
MOTIIApIIENe 32 HAMEHCKO Y30PKOBambe:

— [OTIapiiesa 3a MPoIeHy CTarka KpyHa ’
NpUpacTa;

— MOTHAapIeNa 3a 3eMJBHUINTA;

— MOTIAapLeNia 3a IPU3EMHY BereTaIujy.

3a mpaheme cTama KpOIWIBH Yy OKBHPY
OrJIeMHE Taplelie UW3JBOjeHa je  HaMeHCKa
rnoAmapuena 2 auMmeHsuje 25x25 m. Y okBHpY
noTnapiuene 2 u3aBojena cy 30 crabamra Ha KojuMma
Ce Olemyje CTambe KpollmH. Y  OKBUPY
rmoTnapuene 3a Tmpm3eMHy Bereranujy IIIT 3
W3JIBOjeHEe CY YETHPH OIJIJHE Mapleie y BUIY
kBazapara auMensuje 10x10 m 3a ¢opuctuyka u
BETreTallljCKa NCTPAKUBAbA.

Ha ornemnom mospy je moctaBibeHa ompema
3a u3Bolee mpoleca MOHUTOPUHTA H TO:

— 20 koJieKkTOpa 3a BIAXKHY JICTIO3UIIU]Y
(,,Throughfall) koja mponasu kpo3 KpyHe cradaia;

— 15 xonekropa (cakymybauu) JUCHOT OIaJa;

— 5 KOJIEKTOpa 3a CHET;

— 5 konekTopa (,,Stemflow”) 3a y3o0pkoBame
JIETIO3HITHje KOja ce CIIMBa HU3 CTa0JI0;

— 6 xoekTopa (,,Bulk™) 3a y3opkoBame
JICTIO3UIINj€ HA OTBOPEHOM;

— 3 rpaBHUTAIMOHA JIU3UMETPA 33 CaKyIJhbaHe
U aHaJdM3y XEMHJCKOI CacTaBa 3eMJBHIIHOT
pactBopa;

— kyhura 3a cMmerraj HHCTpyMeHara;

— 17 MexaHWUYKHUX JeHApOoMeTapa 3a npaheme
MpUpPacTa;

— 16 crananx Tadaka (IO3UITHja) 3a MPOIICHY
WHJIEKCa JIMCHE TIOBPILIHHE.

Tokom 2024. roanHe U3BPIICHO j€ CHUMAE
JPOHOM OTJIeTHE MOBpIIUHE ,,MoKpa ropa‘. (ciuka

9.9).
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1.5 meters.

Within the sample plot, three subplots were
designated for specific research purposes:

a subplot for assessments of crown condition and
tree increment.

a subplot for soil surveys.

a subplot for ground vegetation assessments.

For monitoring crown condition within the
sample plot, a designated Subplot 2 measuring
25x25 m was established. Within subplot 2, 30
trees were selected for crown condition
assessment. Within the subplot for ground
vegetation, SP 3, four sample plots in the form of
10x10 m squares were delineated for floristic and
vegetation studies.

To facilitate monitoring processes, the
following equipment was installed on the sample
plot:

— 20 Throughfall collectors for wet
deposition passing through tree canopies.

— 15 litterfall collectors.

— 5 snow collectors.

— 5 Stemflow collectors for sampling
deposition flowing down tree trunks.

— 6 Bulk collectors for open-field deposition
sampling.

— 3 gravity lysimeters for collecting and
analysing the chemical composition of soil
solutions.

— atool shed.

— 17 mechanical dendrometers for increment
monitoring.

— 16 fixed points (positions) for assessing
the Leaf Area Index (LAI).

In 2024, a drone survey of Mokra Gora sample
plot was conducted (Figure 9.9).
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Camuka 9.8. Jlurutaiiu cuTyaluoRH IiaH® H3BeIEHOT CTama oryeHe napiene Ha Mokpoj lopu
Figure 9.8. Digital situational plan3 of the state of the sample plot on Mokra Gora

3 CuTyalMoHM MIaH U3BEEHOT cTama je u3pahen y MHCTUTYTy 3a mymapceTBo y beorpay y AMTHTaiHOM OGIHKY y

CKIamy ca ctameM Ha Tepeny./ Digital situational map was created at the Institute of Forestry in Belgrade, based on the
actual field conditions.
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Canka 9.9. Ornenna nospmmHa ,,Mokpa ['opa™ cHuMIbeHa 1poHOM y 2024. TOTMHN
Figure 9.9. Mokra Gora sample plot captured by drone in 2024
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VY 2024. ropuHu, U3BpLICHA Cy MEpema Koja
ce 00aBJbajy KOHTHHYHPAHO ¥ Ha TOIHIIBEM
HHUBOY:

— M3BpIICHE CYy aHAIN3€ CTamka KPOUIkU 32
30 crabana koja cy onabpaHa 3a Ty CBpXy H
CHpoBeneHO je mpaheme OpOJHOCTH TOTKOpH-aKa
myTeM ,,Thayson* Gapujepae hepoMOHCKE KIIOTIKE,
KOja ce HaJla3u y OKBHPY OTJieTHE OBPIIHHE;

—CaKylJbeHH Cy Y30pUHM MOTpeOHH 3a
(opucTHUKa W BereTanyjcka HCTPaKHUBAMA,
MpoJichHH, JETHH W jeCeHH acleKT IMpH3EeMHE H
BEreTalllje Cpember Crpara y cacTojHHU;

—Y30pKOBaHa je BIIAXHA JCTO3WIHjEC W3
»Throughfall®, ,Stemflow* u “Bulk” xonekropa, u
3eMJBUIIIHOT  pacTBOpa W3  T'PAaBHTAIIMOHUX
muzuMeTapa (paheHo je Ha MeceIHOM HUBOY);

— CaKyIJbaHU Cy Y30pLH JHCHOT OIajia Ha
MECEYHOM HHUBOY;

—mocMaTtpaHe Ccy H OellekeHe IpPOMEHe
IpupacTa Ha MECEYHOM HHUBOY, ITyTEM MEXaHUYKHX
IeHapo- MeTapa, Ha 17 ogabpanux cradana;

— KOHTHHYaJTHO Cy BpIIeHa (EeHOJIOIIKa
ocMarpama Ha MeCEYHOM HUBOY;

—CaKylJbeHH Cy y3opuu ca oxpeheHux
crabauna 3a npoueHy omtehema 01 030Ha;

—CaKkyIUbeHH Cy Yy3opuu ca oxapehermnx
ctabana 3a ¢orrjapHe aHAIH3E;

—3a  JeTepMHHHCA€  METEOPOJIOIIKHX
ycioBa oOpaheHm cy momamm ca ayToOMaTcKe
METEOPOJIOIIKE CTAHULIE HA OTJIEJHOM M0JbY;

—ypaljeHa je pekoHcTpykiuja ,, Throughfall®
KosekTopa u ,,Stemflow* Konekropa Koju cy
CTpaiajy yciiea 3UMMCKUX yCIIOBa;

—Ha OCHOBY (opMHUpaHe Mpexa CTaTHHX
tadyaka (To3ulMja) TpaBibeHe Ccy ¢ororpaduje
MOKPOBHOCTH  Bereranuje  (MHIEKC  JIMCHE
MTOBPIIIHHE);

—TpH  CBAaKOM  TEPEHCKOM  H3IIACKy
MPaXHEHU CY KOJIEKTOPH 3a BIXKHY JICTIO3UIIH]Y,
TPaBUTALMOHN JU3UMETPH, KOJEKTOPU 3a JIMCHH
orrag W paheHa je KOHTpoJia IEJOoT OTJIeTHOT
oJba.

3anmMCcCHUK ca JaTyMOM 3a KOHTHHYHpaHa
Mepema U y30pKOBame, BOJIUIIA je CBaKa OJ] eKuIa
JeTajbHO IPU CBAKOM OOMJIACKy OIJIEAHE Hapliesie
y (OopMH paIHOT TEPEHCKOT AHEBHHKA, KOjU CITyKH
3a 1a00paTOPHUjCKU U KAOUHETCKH pajl.

The following continuous and annual
measurements were carried out in 2024:

— Crown condition assessments  were
performed on 30 selected trees, and bark beetle
populations were monitored using the Thayson
barrier pheromone trap;

— Floristic and vegetation survey was carried
out during the spring, summer, and autumn,
focusing on the ground and understory vegetation
layers;

- Sampling of wet deposition from
Throughfall, Bulk, and Stemflow collectors, as well
as soil solutions from gravity lysimeters, was
conducted monthly.

— Litterfall was sampled once a month.

— Changes in tree increment were monitored
every month using mechanical dendrometers
installed on 17 selected trees.

— Phenological observations were performed
continuously on a monthly basis during the
growing season.

— Samples were collected from certain trees
to assess ozone damage.

— Samples were collected for foliar analysis.

- Data from the automatic meteorological
station installed at the sample plot was processed
to determine meteorological conditions.

— Throughfall and Stemflow collectors were
reconstructed as they were damaged by winter
conditions.

— Based on the network of permanent points
(positions), photographs of vegetation cover (leaf
area index) were taken.

— During each field visit, the collectors for
wet deposition, gravitational lysimeters, leaf litter
collectors were emptied, and the entire sample plot
was inspected.

A detailed field logbook was kept by each
team during every visit, recording dates and
activities related to continuous measurements and
sampling. This logbook serves as a vital resource
for laboratory and office-based analyses.

217



218



10. OHEHA CTABA KPOILIIIBLA
CTABAJIA - UHTEH3UBHHA
MOHUTOPHHI' Y 2024. 'OAUHHU

10. TREE CROWN CONDITION
ASSESSMENT — INTENSIVE
MONITORING IN 2024

I[Ipy WHTEH3UBHOM MOHUTOPHHTY OICHE
CTama KPOIILH, TIPEAMET HCIIUTHBAKA j& TyOuTaK
JUCHE Mace Kao M 4YeTMHAa U JICTEKTOBAmbhE
omrehema crabana. Y3 mux ce Takol)e HHTEH3UBHO
mpaTe W W3 UCTpaKWBamba Ha TepeHy A00Hjajy U
M3BONIEC 3aKbydlld o creaehum kareropmjama:
JCHIPOMETPUjCKUM, CACTOjJUHCKUM, 3EMJBHIIHUM,
EKOKITUMATOJIONIKHM, omrehema ycnen
MOBHUIIIEHUX BPEIHOCTH IMOJIyTaHATa y Ba3ayXy, IO
OWJbKE HEMOBOJHPHOT XEMHU3Ma JICTIO3MIINjE KHIIS
WM CHETa, NPEKOTPAaHUYHUX BPETHOCTH IITETHUX
MaTepHja y 3eMJBHITHOM PacTBOPY UTI.

CBake romvHe IMPOIEHYje C€ CTATyC CBAKOT
ornenHor crabna no Kpadry (1-5), ouena cenke
KpOIIFbM M TPAHCHAPETHOCTH JHIIha (CHMeTpHja
OCJIMKaBa HApyIIeHY BHUTAJHOCT YUTABE KPOIIbE),
3aTUM  BHJJBUBOCTH KpOIIBU (TyCTHHA CKIIOMA
HajBUIIIET CIpaTa), TIOJIOHOIICHE BUIJBUBOT JIeNa
KpoIImkH (olleHa 1 ycrneX ypoaa) uta. [1o Kaneposoj
CKaJlM KOJIMYMHE YpoJa, a OJ] YeTHHApa TO j& OBE
Tekyhe roamHe Owia ympaBo cMpua, 3a MITa
HapaBHO JIOKAITMjCKH TIOCTOje OACTyIama y o0a
cMmepa.

10.1 OIJIE/IHO IIOJBE KOITAOHHK

ToxoM 00aBe3HHX M3Jla3aKa Ha TEPEH y OBe
CBpXxe ekuma w3 HMHCTHTyTa 3a IIyMapcTBO Yy
cactaBy. np MupocnaBa MapkoBuh, BUIIN HAYYHU
capannuk, gap Penara [aruh-Cepmap, HayuHu
capasHUK 1 MacT. uHX. bojan Konarap m3spmmna
je n'y 2024. ronrHN KOHTPOJIHH Iperes cTadana y
MJbY KOHCTaTOBama IpolieHara nedonujanuje 30
CTaJJHUX OTJIEAHUX cTadaja Koja Cy CBPCHCXOIHO
obene)xxeHa OJ cTapTa, 3aTUM IPENo3HaBama M
neTepMuHanujy —omTehema Hactanmx — ycuen
napamerapa 6uo n abuornukor mopekna (Crnuke
10.1 u 10.2). JletTepMUHUCAHU Y3POUHHUIH —
€KOHOMCKHM IUTETHM HWHCEKTH, MaTOreHe |
eNUKCWIIHE TJPMBE U3 TpyMHaiyje y3pOodHHKa
omrehewma Ha cTabnuma, ¢ororpaducanu cy U y
HacTaBKy npuioxeHu. CTambe KPOIIBU CMpue Ha
omonHuKanyjckoj Tauku Huso-a Il Ha Komaonuky,
uzBpieHo je 05. anpuna 2024. u y BuIe HaBparta
KacHHje, ol cTpaHe TumoBa koju BUT obunaze
KOHTHHYHPAHO.

The intensive monitoring of the crown
condition focuses on assessing leaf and needle loss,
as well as detecting tree damage. Additionally, field
research provides insights into various categories,
including dendrometric, stand, eco-climatic, and
soil characteristics, as well as the damage caused by
elevated air pollutant levels, the adverse influence
of chemical composition of rain or snow deposition
on plants, and transboundary concentrations of
harmful substances in soil solutions, among others.

Each year, the condition of each sample tree
is evaluated using the Kraft scale (1-5).
Assessments include crown shading, foliage
transparency (with symmetry indicating the vitality
of the entire crown), crown visibility (density of the
upper canopy layer), and the fruiting of the visible
crown section (yield and productivity). The Kapper
scale is employed to evaluate fruit yield. For
conifers, spruce was the primary focus this year,
with observed location-specific variations in both
directions.

10.1 KOPAONIK OBSERVATION PLOT

During the mandatory field visits, the team
from the Institute of Forestry, comprising Dr.
Miroslava Markovi¢, Senior Research Associate,
Dr. Renata Gagic¢-Serdar, Research Associate and
M.Sc. in Forestry Bojan Konatar, conducted a
detailed inspection of trees in 2024. The primary
objective was to evaluate defoliation percentages in
30 permanently marked sample trees, as well as to
identify and classify damage caused by biotic and
abiotic factors (Figures 10.1 and 10.2). The
identified causes of damage included economically
significant insects, pathogens, and epixylic fungi
associated with tree damage. These were
photographed and are presented in subsequent
sections. The condition of spruce crowns on the
Level Il SP on Kopaonik, was first assessed on 5
April, 2024, with follow-up evaluations conducted
during subsequent visits by teams carrying out
continuous monitoring.
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Ciauka 10.1. BUT HUBO 11 Komaonuk 2024,
arpui, SI/IMCKO-HpOJIehHI/I aCIICKT
Figure 10.1. SP LEVEL Il, Kopaonik 2024
April, winter-spring aspect

CacBuM 110 NleTajba CHMMaHa Cy IOMEHYTa
crabma cmpue, Picea abies (L.) Karst, koja je
crapoctu 100 no 120 roauna jep joj oBa HAIMOpPCKa
BHCHHA OJIrOBapa Kao HAjIPUPOJIHUJE CTAHUIITE.
Hedonmjanmja je mara MpOLEHTyalHO, a OCTaje
OlleHe, Ha TMp. 3a TpaHCHApEeHTHOCT Jumha |
MoKa3arejbe BHUTAIHOCTH CMpuYe - eauuKaropa
crannmTa Ha Konmaonuky y I'J CamokoBcka peka-
Mapure Bope, mo oBe ce3oHe yoOW4ajeHO je
BPIICHO 3a BPEME T3B. INITAHMHCKOT' 1 KPATKOT JICTa
y Tpajamy of 2-3 Mecena.

WNmak, mo HeOpojeHo wu3HeHalyyjyhux
METEOPOJIONIKO - KIMMATCKUX OJICTYyIama CBE JI0
KpU3HUX oco0OeHocTH, Tekyhy ce30Hy oOenexuie
cy OpojHE HUKaKo NpEABHAMBE, HUTH MPHPOIHO
ouekmBaHe mparche mojaBe (BHUCOKe TeMIiepaType
Koje cy obenexuiie cBe Mecelle u ca 1o 20 u Bule
JlaHa ca CpeImbUM JHEBHUM TeMIlepaTypama u3Haj
npoceKa. 3aTUM OBO je TUPEKTHO OMO Y3POK H3MEHE
(heHodaza kako crabana, TUME M CBHX OpTaHH3ama
KOjI/I Cy 3a BbUX AUPEKTHO U MHAUPCKTHO BE3aHU
TpOo(MYKK Kao TpeOHWBaUIITe, Kao yommTe 0aza
(UTOIICHONIONIKE OCHOBE ¥ Ha Kpajy Leyor
€KOCHCTEMA JI0 CaBUM HENPEABUAMBUX HUCXO0HA, U
[ojaBe BHIIE TE€HEpalyja HEKHX CBEMPUCYTHHX
MHCEKaTa, Ia JI0 CacBUM HEOYMKaBaHE I10jaBe
opraHu3ama Kojux y urymama cmpue Ha Konmaonuky
u y okBupy oBe BUT no cama nmje Omno. Y
NOAMIIATKY Cy ce€ Tpe CBera IojaBHJE BpCTE
3eJpacTUX OWMJbaKa KOje pacTy HIDKE, 3aTHM I10jaBe
3a HCTE BpCTE BE3aHUX MHCEKaTa Kako 3a
XpaHUTEJbKE, TaKO M Y CMHUCIY MOTOJHOCTH
CTaHUINTA HOBUX TOBOJAHUX OCOOWHA, CBE JI0
TPEHYTKa KaJia je CBE IOYEJIO JINYUTH Ha EKOCUCTEM
KOjH OBJIC HE IpUMaa.

OueHe cy pgate W3HOBA M IIpPHUKa3aHe
tabemapuo (tabene: PLT, TRC u TRD).
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Ciauxka 10.2. BT HUBO 1I Komaonuk 2024,
JaHac yoOMYajeH M3IIIe]] CyBe KpyHe CMpUe CHUMJbEH ca Tia,
Picea excelsa (Lam.) Poir
Figure 10.2. SP LEVEL Il, Kopaonik 2024
Currently typical appearance of a died-back spruce crown
photographed from the ground, Picea excelsa (Lam.) Poir.

The surveyed spruce trees (Picea abies (L.)
Karst.), aged 100 to 120 years, were thoroughly
documented. These trees grow at this altitude,
which represents their most natural habitat.
Defoliation was recorded as a percentage, while
other assessments, such as foliage transparency and
indicators of spruce vitality—the key edifying
species on Kopaonik within the Samokovska Reka-
Marine Vode management unit—were typically
conducted during the so-called mountain short
summer, lasting 2—-3 months.

However, due to numerous unexpected and
extreme meteorological and climatic deviations,
some reaching critical levels, the current season was
marked by unprecedented and unpredictable
phenomena. These included high temperatures
throughout all months, with 20 or more days having
daily mean temperatures above normal. This
directly disrupted the phenophases of trees,
consequently affecting all organisms trophically
linked to them. The consequences were far-
reaching, altering not only habitats but also the
foundational phytocoenological structure of the
ecosystem. The changes included the emergence of
multiple generations of certain pervalent insect
species and the unexpecetd appearance of
organisms previously unrecorded in the spruce
forests of Kopaonik, particularly within this sample
plot. In the understory, herbaceous plant species
typically found at lower altitudes began to appear,
along with insect species associated with these
plants, both as food sources and as habitat
components. These changes eventually transformed
the area into an ecosystem seemingly foreign to this
region.

The assessments were repeated and presented
in tabular form (Tables: PLT, TRC, and TRD).



Bume Bereramujckux ce3oHa cyBa crabna
oOpojuana ca 88, 114, 116, 119 u 125, 3amemena cy
HOBMM, 1oj OpojeBuma 82, 84, 101, 102, 122, 128.
HajBaxxuauju moryhu y3pouHHIIM KOjH CYy JOBEIH 10
Cylllema W BUIHE NpPOMEHe 00je aCHMUIIAIIMOHUX
opraHa cy mapaMeTpH Koju ce TIpaTe Kao WHANKATOPH
npoMeHa. Y O0BOj IIpe CBera paHHje 3aroderoj
CE30HH, MCTHYY CE 3a OBO MOAHEOJbE HEMOBOJHHU
KITUMaTCKA (DakTOpu, a THME INTETHH HHCEKTH,
MaTOreHe M CMUKCHIIHE TJBbHBE, Kao M MHIMPEKTHH
AHTPOTIOTEHN YTHllgj. JlenoBame TOIIIOTE W CYILE,
TOTOPLIAJIO j€ OIILTE CTAbE, KOj€ CE U CamMO MEH-allo Ha
rope 1o 4uTaB IryMcku cBeT Ha Komaonuky. OncycTBo
CHEra, a TUME U JIOBOJHHO BJIare, Kako y 3eMJBUILTY H
Ba3yXy, BEIITAUKA j€ TMPOLYKHIO JIETO, A0 MY
HETIPUPOHE OCOOMHE, TPajarke M CBE IITO je TPATHIo
0Baj (eHOMEH. Y OCTaIMM JEJIOBUMAa 3€MJBE OBH
KIMMaTCKM YCIIOBM Ha3BaHW Cy BHIIA CHIA, a y
BHCOKOIUIAaHWHCKHM YCJIOBHMa, TO j& camMo yOp3ajio
noBehame  OpojHOCTH IPBO INTETOYMHA TIOIMYT
noTkopmaka. Jla 1 he oBo OCTaBUTH Tpar y CMHCITY
BHCHHCKO-JICOJHHHCKOT CTereHa cTabaia y ce30HH Koja
creny, octaje aa BuamuMo. CMpya CBakako TPITM M3HOBA
BHCOKe OpojHOCTH 00a rpareha MOoTKOpHaKa, a Jia JIi ce
NojaBWjia M JApyra TIeHepanyja, cacBUM je Moryhe
VKOJTMKO j€ TOIUIO BpeMe IoTpajajio.

ITouerkom ampuia 2023. roauHe, mana je
BEJIMKA KOJIMYWHA MOKPOT CHera, a y Hohu mocie je
HACTYIHO Mpa3 U BeTap je HapeIHOT JaHa HalPaBUO
XaBapHjCKe CHEroJIoMe M CHETOM3BaJIe Ha OTJIEIHO]
napuenu. OBO Cy caMo HCKOPHUCTHIIE Haje3/le uMara
Ips typographus-a u Phytiogenes chalchographus-a,
T1a TIOCTOjW HaJza J1a KaKo Cy Taja cpylleHa cradiia
yjemHO TocTana YCJIOBHO JIOBHA H  Oapem
JEeTMMHUYHO 3aIITHTHIIA OCTajia 3/[paBa cTadia.

WNnak, pamom Bulle THMOBA W Yy BHIIE
HaBpaTta, Kao W WHTepBeHIMjoM ciayxom HII
Konaonuk, u3ByueHa cy crabia Koja cy Jiexaia
npoiwie ronuHe y Behem ooumy u npenymnpelena je
eBeHTYJIHA Tpajanydja Benukux pasmepa Ha BUT
06e Bpcte motkopmaka (Crnuke 10.3 u 10.4). Ocraje
Ja BHIMMO CyMapHO CBY HacTaly LITETY H
KOJMYWHY HAamagHyTUX 37paBuX crabana, TeK y
HapeIHOj Ce30HM.

Over several growing seasons, the died-back
trees previously numbered 88, 114, 116, 119, and
125 were replaced with new ones, now numbered
82, 84, 101, 102, 122, and 128. The primary agents
contributing to tree dieback and the noticeable
discolouration of assimilative organs were
parameters monitored as indicators of changes. This
season, which began earlier than usual, was marked
by unfavourable climatic conditions for the region.
These conditions led to adverse effects of harmful
insects, pathogens, and epixylic fungi, compounded
by indirect human impact. The combined impact of
heat and drought further deteriorated forest health
on Kopaonik, negatively affecting the entire
ecosystem. The absence of snow, and consequently
insufficient moisture in both the soil and the air,
artificially prolonged the summer season, giving it
unnatural characteristics, duration, and associated
phenomena. Elsewhere in the country, such
conditions were categorised as "force majeure.”
However, in high-mountain environments, they
increased the abundance of pests, particularly bark
beetles. Whether these conditions will affect tree
growth, both in height and diameter, in the next
season remains uncertain. Spruce trees certainly
continue to suffer from high populations of both
bark beetles. The emergence of a second generation
of these pests is highly probable, given the
prolonged warm weather.

In early April 2023, a large amount of wet
snow fell, followed by a frost overnight. The
following day, the wind caused significant snow
breaks and snow throws on the observation plot.
The fallen trees were quickly exploited by Ips
typographus and Phytogenes chalchographus.
Hopefully, by becoming the target trees for the
insect infestations, the fallen trees may have
provided some protection to the remaining healthy
trees.

However, through the efforts of several teams
and repeated interventions, as well as the assistance
of the Kopaonik National Park services, the fallen
trees were removed, preventing a potential large-
scale outbreak of both bark beetle species (Figures
10.3 and 10.4). The full extent of the damage and
the number of affected healthy trees will only be
fully assessed in the upcoming season.
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7 e L A
Canka 10.3. BUT HUBO I Konaonuk 2024, npuiarohaBame
3aTE€UYEHOM CTamYy, O/l CHerosioMa u3 anpuia 2023.
Figure 10.3. Level Il SP Kopaonik, 2024, adjustment to the
current condition following the snow break in April 2023.

Hajsnavajauje mrerounHe y OBOj CacTOjHHH
YMHE WHCEKTH CHIIK ToTKopmanu (Scolytidae,
Coleoptera), kao u nperxoauux roauaa. O63upom
Ia Ccy TO TIPEeBaCXOJHO CEKyHJapHH IITETHU
WHCEKTH, 33 ’bUXOBY MAaCOBHY I0jaBYy HEOIXO/IHO je
7la ce UCIyHe ofipel)eHn yciioBw, a mpe cBera Jja uMa
JIOBOJBHO (hU3HOJIOMKH ociabenux crabama. YmpaBo
TakBa je TpeHyTHa cuTyauuja Ha oBoj BUT Ha
Konaonuky, a Ha MoJby je €BUACHTHO W NPUMETHO
NPUCYCTBO XOJHHWKA W YOYIIHUX M H3JIETHHX
0TBOpa, MOTKOpH-aKa KOjH C€ jaBJjbajy Ha MHOTO
crabana, akoja hie UX MOCTENEeHO Ha Kpajy A0BECTH
70 TIOTITyHOT cyIerma. OBO ce He 0OTHOCH Ha CBa aJli
j€ BeoMa BEJIMKH Opoj cMpua YrPOKeH.

To je O6uo m Ouhe mnpoOseM, MOTOTOBO Yy
MEIIOBUTHM ITyMaMa ca OyKBOM TJIe je OHa jako
HamagHyTa ox OyKBMHOT cyprama MHHepa
Rhynchaenus fagi, ca ynan4aBamem crpeca on
cyme. To je u3paxeHO HAPOYUTO HA CTAOIMMA
KOjUMa TIOTOJyjeé BHCOKOIUIAaHWHCKA, XJIAIHH]ja
KIMMa, 0e3 OJCTymama M ca KapaKTepHCTHKama
KOj€ je OJUIKY]Y.

Ilo cacrojuny HeratmBHU (pakTopu (CyIa,
TOTUTA BETPOBH YHjH je yTHUIAj] OWO MPUCYTaH U
BUIIIC JJaHa, OTTMCAaH CHAKHU MPETXOAHU KAJIaMUTET,
Kao U e(oaujaTopy YeTHHA M OCTAIN (PaKTOpH) KOjU
cy cey 2023. ToauHu, CKOPO MPUTIPEMILTH 32 jOIII TOpe
y 0B0j 2024., cumynataHo cy aenoBaiy. CBe HaBeICHO
je pesyntupanio ¢usuonomkom ciabdomhy u cana je
€aMo Ha camoj IIPUPOAH Aa y3uMajyhu y 003up ctapocTt
CacTojuHE HEKaKO TOBpaTH HapylleH OalaHc, CKOpO
JIBOCE30HCKO U CHCTEMATCKH.

Y Mmecermma arpu - cenrem6ap 2024. gonuro
je o Tiepuoa ca TpajarkeM CKOPO CBAaKOJIHEBHHX
JKera, ca HUCKOM BIKHOmy Ba3ayXxa M YIOPHO
BHCOKMM JTHEBHMM Temrieparypama. Kachuje cy u
Mecel centemMOap W OKTO0ap  MpoOTJalieHu
HAjTOILIMjUMa O/ KaJ1a IOCTOoje Meperma (PXM3).
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Cmuka 10.4. BUT HMBO II Konaonuk 2024,
HOBOHACTAJIO CTalkbC, HAKOH caHaque u qmuheH)a, YKIIambama
H3Bajla v npejaoma
Figure 10.4. Level Il SP Kopaonik, 2024, new condition after
remediation and cleaning, removal of fallen and broken trees.

The most significant pests in this stand were
bark beetles (Scolytidae, Coleoptera), as in previous
years. Since these are primarily secondary pests,
their mass emergence requires certain conditions to
be met, particularly the presence of sufficient
number of physiologically weakened trees. This
was exactly the situation on this sample plot on
Kopaonik, where the presence of tunnels and entry
and exit holes dug by bark beetles was evident and
noticeable on many trees. Over time, these
infestations will gradually lead to complete dieback.
While not all trees are affected, a significant number
of spruce trees are at risk.

This has been, and will continue to be, a
significant problem, particularly in mixed forests
with beech, where the trees are heavily infested by
the beech bark weevil (Rhynchaenus fagi),
compounded by the stress from drought. This issue
is especially pronounced in trees that favour the
high-mountain, cooler climate, with no deviations
from the characteristics that define it.

In the stand, negative factors, such as
drought, warm winds over several days, the
previously described severe calamity, as well as
needle defoliators and other contributing factors,
began in 2023 and continued to impact the situation
making it much worse in 2024. These combined
factors have led to physiological weakening, and
now, it is up to nature to restore the disrupted
balance, considering the age of the stand, over a
span of two seasons and systematically.

From April to September 2024, there was a
period of almost daily heat, with low air humidity
and consistently high daytime temperatures.
Subsequently, September and October were
recorded as the hottest months since measurements
began (RHMS).



300r cBera HaBeleHOr Moryhe je ouekuBaTH
KaJIJAMHUTET TIOTKOpEaKa M y HapeIHOj CEe30HH,
0031pOM Ha YCJIOBE KOjU CYy Ha CAaCTOJUHY JCJIOBAIH
TOKOM OBe, ali M Tpouuie roguHe. Muaue, y
MEepHOay O/ MPUOIMKHO MET TOANHA MTOTKOPHHALH
Cy TIOCTaJIM BEJMKH IpoOiieM nryma Ha Komaonuky
(momwio je 1m0 eckanmanuje OpOJjHOCTH  OBHX
LITETOYMHA, KOja je KpeHyJa u3 cTporo 3amTuhene,
Tj. IPBE 30HE 3aIITHTE).

Komb6unanuja nmpexkomepae Bpyhune, cyiie
W TIpe cBera BETPOJIOMa, HEKOJUKO TPHINYHO
Butanaux crabana cmpue BUT HUBO-a Il, rae 360or
rmotpeba oriiena Ha TOJbY KOHCTAHTHO H30CTajy
CTaHAAapIHE Mepe Ta3[oBamka U THME YKJIamambe
H3Y3ETHO 3apaKeHUX cTadana, Jajo je CBOj JaHak.
Henyjyhu Ha OIMKY OKOJTMHY CIIMYHO Kao Je0 TIPBE
30HE 3allITUTE, IPOOJIEMH Ca OBUM WHCEKTHMA TEK
CE OYEKYjy U TO Y 3Ha4ajHOM 00umy y cienehoj wium
HEKOj O HapeaHUX Ce30Ha.

Kao mpeBeHTHBa OBJie ce MOTY NPUMEHUTH
mojauaHe Mepe 0Oopbe -— MOCTaBKa HOBHX
(epOMOHCKHX KJIOIKH, Kao LITO je Ha TePUTOPUjU
YUTABOT TAapKa Mpeka IOCTaBKe IocTaja rymha.
Tpebano Ou MOCTAaBUTH jOIT HEKOJIMKO TajcOHOBUX
KJIonku, Boxehm pauyHa na Oyny yaabeHe
MIPONMCHO oA AyOehmx 3apaBux crabana u ga Oymy
Ha yuctuHama ox O6ap 10 mo 15 merapa, oOnmka
kBagpata. [lozHajyhu mosbe, THX MecTa joul yBeK
HeMa J0BOJHHO 32 JIBE, JIM 32 jOUI jeJHY KIIONKY
MecTo 6u ce Moruio Hahw.

Kao mro ce pagm cBake ce30HE Of
NOCTaBJbalkba W pagd  HaBEACHHX  Pasjora,
28.06.2024. noctaBmeH je PepOMOH y KIIOMKY H
TUME je 3amo4ero je y3opkoamwe (Cnuka 10.5) u3
¢depomoncke kionke Mapke Theysohn ca
Komaonuka. Kionka je onpemibeHa Bpehuiiom
KOMOWHOBaHOT (pepoMOHa 32 CMpUYEBE MOTKOPHAKE
- PCIT ECOLURE), a mocraBibeHa je mpe 4eTHpH
cezoHe Ha OryieAHOM MOJBbY, Kako OW ce mpaTruo
mpoOiieM OpOjHOCTH OBUX IITETOYMHA, HHHXOBO
JICJIOBa-E Ha CaMOj TAYKH YOJIaXKUIIO, a TIOMyJIaluja
cTaBmiIa nox KoHTpoiy. Mako renepanno nosehad,
Ha OIJIEJHOM II0JbY Y KIONIM je 3a0enexeH
HezHataH Opoj jeauaku (Cruka 10.6.), xoju
npeJcTaBba BUXOB ciab Hanaa. To je HeIOrHYHO
HaclpaMm CBHUX OKOJHOCTH. Ilpu HajjaueM Hamamy
TOKOM jyJia, aBrycTa na u KacHuje y 2024. ouro je
ceera oko 150 jenuHku oOe 3HauyajHe BpCTE
CMpYEBUX MOTKOPH-aKa, Ia ce 0Ba KOJIMYMHA MOXKE
3a cajia cMaTpaTH caMo yro3opaBajyhuM dakTopom
3a OHO IITO OM MOTJIO Y HApeJHUM Ce30Hama Jia ce
oropuia.

Given these conditions, a bark beetle
infestation can be expected in the upcoming season,
considering the factors affecting the stand over both
this and the previous year. Over the past five years,
bark beetles have become a major problem for the
forests of Kopaonik, with a population excalation
that began in the strictly protected first zone.

The combination of excessive heat, drought,
and, above all, windfall, has taken its toll on several
vital spruce trees on the Level Il sample plot, where
due to the field study requirements, standard
management measures, including the removal of
heavily infected trees, have been consistently
lacking. As this situation has had a similar impact
on the immediate surroundings to that of the first
protection zone, problems with these insects are
expected to intensify significantly in the next or
future seasons.

As a preventive measure, enhanced control
activities, such as the installation of additional
pheromone traps, can be applied. The network of
traps in the entire park area has already been
expanded. It would be advisable to set up several
more Tyson traps, ensuring they are properly spaced
from healthy standing trees, positioned in clearings
at least 10 to 15 meters apart, ideally in a square
shape. Considering the plot conditions, there is still
not enough space for two traps, but one additional
trap could be placed.

As is done every season since its installation,
a pheromone was placed in the trap on 28 June
2024, marking the start of sampling (Figure 10.5)
using a Theysohn pheromone trap placed on
Kopaonik. The trap was equipped with a pouch
containing a combined pheromone for spruce bark
beetles (PCIT ECOLURE) and was installed four
seasons ago on the observation plot. Its purpose is
to track the population of these pests, reduce their
impact and keep their numbers under control.
Despite an overall increase in pest activity, the
number of individuals captured in the trap on the
observation plot remained low (Figure 10.6.),
indicating only a mild infestation. This outcome
was unexpected given the general environmental
conditions. During the peak infestation periods of
July, August, and later months in 2024, the trap
captured only about 150 individuals of the two
primary spruce bark beetle species. Therfore, this
low number can be considered a warning signal for
what might worsen in the coming seasons.
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Cuamka 10.5. [TocraBspame Bpehuna komOrHOBaHOT hepoMoHa
3a CMpPYCBE NOTKOPHAKE
PCIT ECOLURE
Figure 10.5. Placement of combined pheromone pouches for
spruce bark beetles (PCIT ECOLURE)

Hakon mocraBipama u npahema rereparmja,
y tekyhoj 2024. rogunu Bpehuia je MOHOBO
nocraBibeHa  15.07.2024. TokoM  TepeHCKOT
obunacka BUT Komaonuk. Ypahena je xoHTpona
15.08. u xacHuje je KIOMmKa KOHTPOJKCaHa CBAKUX
JIBE HeneJbe, cBe 10 14.10.2024.

IIpu y3opkoBamy HajOpojHHje BpcTe Yy
kionu ouu cy Pityogenes chalcographus L. u Ips
typographus L., a y MaKCHMaJHO CaKyIJbEHO]
koinuuH o 100 komana jenuHku o0e BpCTE, IO
y30pKy 30HpHO. 300T MOCTOjama MPETIOCTaBKE O
jOII  yBEK BHCOKO] OpOJHOCTH MPHUPOJHUX
Hempujatejba NOTKOPHAaKa  (MapasuTouaa H
npenaropa), ajau u uHcekata crpsunapa (Trichodes
favarius, Cleridae), npuaukom y30pKOBama Yy
KJIOTIIKaMa MOTJIO C€ MPETIIOCTaBHUTH Jia je PEeaHo
npucyTHa OpojHOCT MomyJauuje Ouia jour Beha, 3a
mITe je AoKa3 abyHAaHIMja JapBy Y XOJHUIIIMA TI0]T
KOPOM TOCMaTpaHuX cTabajla M M3JIETHH OTBOPH
(Cnuka 10.7). Ilocroje omrehema ca mypemem
CMOJIE Ha HEKUM CTabjKuMa, a 3Ha ce Ja J1a OBaKBa
ctabna mpe mocTajy AoMahWHU CHIIIAMA, YIIPaBO
jep cy noBpehena (jour uz 2023.) npuBiayHHja 3a
HacesbaBambe (Crnuka 10.8).

: Ao
Camnka 10.7. XomHunu moj KOpoMm IocMaTpaHUX crabana,
W3JIETHU OTBOPH, Ka0 ¥ Kaprnodope TPyJIeHKHUIA HA HEKIM
crabiuMa
Figure 10.7. Tunnels beneath the bark of observed trees, exit
holes, and fruiting bodies of decay fungi on certain trees
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Cauka 10.6. Y3opkoBame 13 HepoMOHCKE KIOIKE MapKe
Theysohn Ha Konaonuky, ynoB ciad
Figure 10.6. Sampling from a Theysohn pheromone trap on
Kopaonik, showing low catch

After placing and monitoring generations, the
pheromone pouch was reinstalled on 15 July 2024,
during a field visit to the SP Kopaonik. A control
check was conducted on 15 August, and the trap
was subsequently monitored every two weeks until
14 October 14, 2024.

During sampling, the most prevalent species
identified in the trap were Pityogenes
chalcographus L. and Ips typographus L., with a
maximum combined total of 100 individuals per
sample. Given the likely presence of a substantial
number of natural enemies of bark beetles
(parasitoids and predators) and scavenger insects
such as Trichodes favarius (Cleridae), we can
assume that the actual field population was even
larger. This assumtion is supported by the high
abundance of larvae within tunnels beneath the bark
of the observed trees and the presence of numerous
exit holes (Figure 10.7). Additionally, damage
caused by resin leakage was noted on several trees.
This condition makes trees more attractive to bark
beetles, because weakened by injuries (since 2023),
they are particularly susceptible to colonisation
(Figure 10.8).

3! o

Cnnka 10.8. TloBpehena crabna u mypeme cMoie Kao
J0JaTHA MaMall 3a IIOTKOPHAKE
Figure 10.8. Injured trees with resin leakage serving as
additional attractants for bark beetles



[Ipahemwe he ce nactaButu crneaehe ce3one,
pamuTH Yy KOHTHHYHTETY, paHuje W y3 denihu
mperyies; KJIONKH Kao M ydecranuje mnpaheme
YUTaBe II0jaBe Ha OTJICOTHOM MOJbY. Y OKBHpPY
Tauke (BaH oBuX 30 [eTalbHO TperiacIaHux
crabajla) KOHCTAaTOBAaHO j& IIOTIYHO CYIICHE
crabajga y Kpyry ca Ory/beHOM KOPOM M jaKuM
HamaJioM  MOTKOpwaka  (crabiia  o3HaueHa
OpojeBuma 44, 45, 46, 47, 48 u 59).

Jlumajesu (Usnea barbata (L.) Weber ex F.
H. Wigg., Parmeliaceae) cy koncTaroBanu Ha
BeJMKOM Opojy nebama, a onpa3 cy 3ApaBor,
CBEXKET Baz[yxa M IyOOKOT, BIQYKHOT CTaHHIITA
(Crmuka  10.9). U3 mnopomuue Adelgidae
(Homoptera, Adelgidae=Chermesidae) jaBipajy ce
cmpunnn xepmecu u  Adelges (=Sacciphantes,
Chermes) viridis Ratz. u Adelges (Chermes)
abietis L. (Couxe 10 wu 11). Mako Bpno yecra,
BpcTa HeMa BehM €KOHOMCKH 3Hayaj y IIyMama
(30or MHOIITBA TPUPONHUX HeENpHjaTeba H
YITIaBHOM Hamaja cMpue crapoctd onx 3 jmo 15
roguHa. Yernne cy 3a nBe Tpehuwne kpahe on
HOpPMAaJIHUX, Kao U u300jiu. Ctabiaa GU3UOIOUIKN
jako ocnmabe W MOAJNEXKY Hamaay CeKyHIApHHX
IITeTOYNHA, Hajuyenrhe cumnara.

Hajsehe mrere Hacrajy mpu CyBOM U
TOIJIOM BpeMeHy (IuTo je moMeHyTo o 2024.
roguan). Ilocne mocra Omare W cyBe 3UMeE U
HeyoOHuajeHo paHor U Torwior npoieha, He Oyne
MX CaMO0 Ha MJIAIUM HEro U Ha CTapUjUM CMpYaMa.

Monitoring will continue into the next
season, with inspections carried out consistently,
starting earlier and including more frequent trap
inspections and intensified observation of the
phenomenon on the observation plot. Within the
plot but beyond the 30 intensively examined trees,
complete dieback has been confirmed for trees
within a specific area characterised by stripped
bark and severe bark beetle infestation (trees
numbered 44, 45, 46, 47, 48, and 59).

Lichens, such as Usnea barbata (L.) Weber
ex F. H. Wigg. (Parmeliaceae), were observed on
many tree trunks, reflecting healthy, fresh air and
a deep, moist habitat (Figure 10.9). Within the
Adelgidae family (Homoptera, Adelgidae =
Chermesidae), spruce adelgids, such as Adelges
(=Sacciphantes, Chermes) viridis Ratz. and
Adelges (Chermes) abietis L. were identified
(Figures 10 and 11). Although quite common,
these species are not of significant economic
importance in forests due to their numerous natural
predators and their tendency to attackt spruce trees
aged 3 to 15 years. The needles and shoots of
infested trees are reduced to two-thirds of their
normal length. Significant physiological weakness
makes them more susceptible to secondary pests,
most notably bark beetles.

The most severe damage occurs during dry
and warm conditions, such as those recorded in
2024. Following an exceptionally mild and dry
winter and an unusually early, warm spring,
infestations were observed not only in young
spruces but also in older ones.

Ciuka 10.9. JInmajesu Ha BUT Konaonuk - xOyHacTy,
KOpAacTH, CyHljepacT UTA.
Figure 10.9. Lichens on the SP Kopaonik — bushy, crusty,
spongy, etc.

Cuauka 10.10. Adelges (=Sacciphantes, Chermes) viridis Ratz.-
3eneHu cMpunH xepmec (Homoptera,
Adelgidae=Chermesidae)

Figure 10.10. Adelges (=Sacciphantes, Chermes) viridis Ratz.
— green spruce adelgid (Homoptera, Adelgidae =

Chermesidae).
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Cuauka 10.11. Adelges (Chermes) abietis L. - syt cMpuns Canka 10.12. Hlpfinapnua HanagHyTa caBujadeM Cydia

XepMec WM CMPYHHA Balll MIHIITAPHI strobilella L.
Figure 10.11. Adelges (Chermes) abietis L. — yellow spruce Figure 10.12. Spruce cone infested by the seed moth Cydia
adelgid or spruce gall adelgid. strobilella L.

Cumka 10.13. Melampsorella caryophyllacearum Ciuka 10.14. Diorctria abietella, HamaguyTe mmapue
(DC.) J. Schrot Figure 10.14. Dioryctria abietella, infested spruce cones.
Figure 10.13. Melampsorella caryophyllacearum

DC.) J. Schrot

Cumka 10.15. Omreliessa o Mindarus abietinus, Koch, 1857 Cumka 10.16. Bpojuu wrturoBu Nuculaspis abietis (Schrank.)

CMpUMHE Ballll (Diaspididae; Homoptera) umja je nocieauna OCHNamke YeTHHA
Figure 10.15. Damage caused by Mindarus abietinus, Koch, cMpue
1857, spruce aphids. Figure 10.16. Numerous shields of Nuculaspis abietis

(Schrank.) (Diaspididae; Homoptera), resulting in needle drop
on spruce trees.
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JaBmajy ce caBmjaum mummapuna (Crnuka
10.12) amm w 1UTaMeHAl] IIUINAPHIEA, a OJ
Adelgidae = Chermesidae -a, oba cmpunHa
xepmeca. [lojenuHauHO Cy KOHCTaTOBaHE
Bemrnunje Meriie (Crnuka 10.13), a 300r Benukor
ypoJia IPUPOJHU HENpHjaTeJbl CMPUYECBOT CeMeHa
cy OpojHUjH, Ma Cy YeCTH W OCTald IIHIIapHUIla
(Cnuxka 10.14). KoHcTaTOBaHO je IPUCYCTBO BallH
Ha cMpun (Cruka 10.15). [leTexkToBanu cy OpojHH
mruroBn  Nuculaspis  abietis  (Schrank.)
(Diaspididae; Homoptera) (Cmuka  10.16),
HITUTACTE BaIlld YHja je TMOCIEHIa OCHIIAhE
YeThHA CMpYe.

300r oOMMHOCTH IOmaTaka, Tabene ca
KOMIUISTHUM pe3yjTaTuMa Cy NpUKa3aHe Y
Amnexkcy 5.

The cone borers (Figure 10.12) as well as
the cone weevil were reported, along with both
spruce aphids from the Adelgidae = Chermesidae
family. Witch’s brooms (Figure 10.13) were
individually observed, and due to the high seed
production, natural enemies of spruce seeds were
more abundant, with frequent remains of cones
(Figure 10.14). The presence of aphids on spruce
trees was also recorded (Figure 10.15). Numerous
shields of Nuculaspis abietis (Schrank.)
(Diaspididae; Homoptera) were detected (Figure
10.16), scale insects that cause needle drop on
spruce.

Due to the extensive volume of data,
additional tables with complete results are
presented in Annex 5.
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Taoema 10.1 672024. (PLT) Tabena ca mojanuma o napiein M31B0jeHOj 3a OIIEHY cTarba Kpoulby ctabana, Huso I, Komaonuk
Table 10.1 672024. (PLT) Data on the plot selected for crown condition assessment, Level 11, Kopaonik

Bojaun Konartap

Penuu 6p Kon npxase Bpoj mapuene Jlatym ouene Teorpaexa Teorpaexa Hanvopexa Vnenruguicanuia riva Ocrana 3anaxama
Sequence number Country Code Observation plot Date of assessment HHpHHa Aysa Bmm.[a/Koa Team identification Other observations
Latitude Longitude Altitude
MupocnaBa MapkoBuh
1 67 2 050424 +43°17'30" +20%48'50" 35 Peuara laruh- Cepap | oo ooernen 05.04.24
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10.2. OIJIETHO IIOJBE IIPHHU BPX

TokoM wW3macka Ha TEPeH Y  CBpXe
WHTEH3UBHOT MOHUTOPHUHTA CTarkba KPOIIHH, CKHUITA
n3 HMHcTHTyTa 3a IIymMapcTBO y cacraBy: JIp
MupocinaBa MapkoBuh, BUIIM HAyYHU CapajHHK,
np Penara D'armh-Ceppmap, HaydyHM CapajHUK H
MacT. nHXK. myM. bojar Konarap, n3pmmia je 'y
2024. romuHW KOHTPOJHHU TIPETJIEN, IPEero3Haja
Y3pOYHHKE W AeTepMHuHHcana omtehema on oba
tuma aredaca Ha OrjiemxaoM mossy — Lpau Bpx ko
bopa (Cnmka 10.17). Iltere HacTaie yciem Kako
OMOTHYKHMX, TAKO W a0MOTOYKHUX YHHHJIAIA HUCY
caMO eBHJCHTHpaHEe Ha HaMeHCKH onadpanux 30
crabama, y CMHCIy KOHCTaToBama nedoujaruje
crabana u JIpyrux mapamerapa KOju ce€ y OKBUPY
WHTEH3UBHOT HHMBOA TpaTe (CEHKAa M BHIJHUBOCT
KpOIIe, TPAaHCHAPEHTHOCT Jumha, cTraTryc IO
Kpadrty...), Beh je nperyeq o0yxBaTuo CKOpo cBa
cTabja Ha OIICJHO] TOBPIIMHU, KAa0 U OKOJIHE
cacTojuHe.

Cuamka 10.17 Kpouime OykBe - eanpukaropa CTAHUINTA HA ]_[pHoM Bpxy

10.2. CRNI VRH SAMPLE PLOT

During field visits for the purpose of
intensive monitoring of tree crown conditions, a
team from the Institute of Forestry, comprising Dr.
Miroslava Markovi¢, Senior Research Associate,
Dr. Renata Gagi¢-Serdar, Research Associate and
MSc. Forestry Engineer Bojan Konatar conducted a
control inspection in 2024. They identified the
causes and determined the damage caused by both
types of agents at the Experimental Field — Crni Vrh
near Bor (Figure 10.17). Damage caused by both
biotic and abiotic factors was not only recorded on
the specifically selected 30 trees, with observations
focusing on defoliation and other parameters
monitored at the intensive level (crown shading and
visibility, leaf transparency, Kraft status, etc.), but
the inspection also encompassed nearly all trees
within the observationl plot and the surrounding
stands.
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JleTu acmiekT ca 3HaTHO Mame TYCTUM TOAPACTOM O] KOPOBCKUX OMIbaka (KyIHHA)
Figure 10.17. Beech crowns — site edifiers at Crni Vrh
Summer aspect with significantly less dense undergrowth of weedy plants (blackberry).

[loBehame Opoja u Beha yuecramoct
y3pounnka omrehema Ha crabnuma Oykse, y 2024.
TOMMHU YCISAWIO j€ YyIpaBo 300T TIOTITyHE
JOMUHAIIje METEOPOJIOUIKO-KITUMATCKHX
eKCTpeMa KOjH Cy 00eJIeKUIIH CKOPO CBE MECEIIe O/
jaayapa (dak m meremOpa 2023. rom). IlodeB on
jaHyapa, CBaku Mecell uMao je u npeko 20 naHa ca
TeMmIreparypama, 4Ydju je MpPOoceK OHO BHIIH OJ
IpoceKa U Ha HUBOY M JIaHa U HA MECEYHOM HHBOY.
Kako cy KOHCTaHTHY OMOpHMHY MpPAaTWIHM U JaHU ca
HU3paKEHOM  BJIaxHOIINy  Ba3gyxa, OBO je
MOTO/IOBAJIO  3HATHOM OJICTYIIaby IOYEBIIM O]
caMoOT KpeTama BereTaruje (BUIle Heae/ha paHuje

The increase in the number and frequency of
damaging agents affecting beech trees in 2024 was
directly linked to the dominant meteorological and
climatic extremes that marked almost every month,
starting from January (or even December 2023).
Starting in January, every month recorded over 20
days with temperatures above the average, both
daily and monthly. Persistent mugginess, coupled
with days of pronounced air humidity, led to
considerable deviations in ecological processes,
beginning with an earlier onset of vegetation growth
(several weeks ahead of schedule). This shift
inevitably impacted all components of the
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KpeTame BEereTaluje) u 0Ipa3uio ce HEMUHOBHO Ha
CBE WIAHOBE EKOCUCTEMCKe nenuHe. Mako je crame
Behi OWJIO OYEKHMBaHO, a  KOHTPOJHH TMperien
crabana W3BpIICH Yy MEPHOAY ITyHOT JIUCTamba H
YBEITUKO ca3peBarba OYKBHIIE, OIICHA j¢ MOTBPIUIIA
u cBe mparehe opraHu3Mme 3pese OyKOBE BHCOKE
cacrojuHe. Hajmame omrehema Ouio je y Tekyhoj
TOJAMHM OJl TJbUBA, NOK je CBUM (a HapOYUTO
€KOHOMCKH INTETHUM WHCEKTUMA), CBEOIIITE
cTame mnorojoBanio. Kao Hamia HajpammmpeHuja u
MPUBPETHO Haj3HAa4YajHUja BpCTa, OyKBa je HajBUIIIC
CTpajajia JiejcTBOM cypuaina Munepa, Rhynchaenus
fagi L. (Cnuke 10.18, 10.19 u 10.20), Ha mita je oBe
TOJIMHE M OCEOHO CKPEeHYTa MaXKiha CBUM EKUIIamMma
KOj€ Cy U3 pa3InuUTUX pa3yiora u3ja3uiie Ha TEpPEH.

Cimuka 10.18 Rhyhaenus fagi L. —
IponcHa WTETC HA TCPCHY - 11O
cacTojuHu ce Oupa 5 crabana
MCTOAOM TPAHCCKTA
Figure 10.18. Rhynchaenus fagi

five trees selected per stand using
the transect method

[Ipema MeTOMONONIKOM MPUCYITY, TlIE Ce Ha
rpaHu ayxuHe | Mertap, U3 A0E, CPEIbe U TOpHHe
TpehuHe Kpomrme Mopajy TPEu3HO MpedpojaTh
MHUHE OBOT' Y3pOUHHKA, IITO Y % TpUKa3yje CTerneH
Hanaga. KoncratoBaHo je na je Hamag 610 u3y3eTHO
jak 1moceOHO y jy)KHMM M HCTOYHUM JIEJIOBHUMA
3eMJbe, YCIeJ HW30CTaHKa IaJaBHHA Yy JYIOM
BPEMEHCKOM IEpUOLY M  pa3Boja W JOAATHHUX
reHepanmja ocuM yoOudajeHe jemHe. Mmaro mo
npe3uMJbaBalby  HAKOH  JIOMYHCKE  HCXpaHe,
KOMYJIHpa U U3 MOJIOKCHUX jaja ce Ha JIMCTOBHMA
OpBO yO4YM Taja ca HeroBe OOYHE CTpaHe,
mapajenHo ca OOYHMM HepBUMa, na Ou (uHame
YHHIITEHa CKOPO MOTIYHE acHMIJIAIMOHE IUIOYE,
JOKpajumyia BeJMKa MHHAa Ha BpXy JIKCTA.
Kapakrepuctnano o0ojeHe, cBaka O OBAaKO
(hopMupaHrx MUHa KpyHaMa OyKBe Ha Kpajy Ce30He
Jaje ¥ U3 JaJbHHE BUIHO MOXKYTEIH M3TJe], YaK U
MOIITO ¢y MHHE (opMHUpaHe TOKOM mposiehHux
Mecen (ampui 1 Maj). Bereramnuja je moxypmia u
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Cnxa 10.19. Kpyna Oykse ca
BEITMKHAM YPOJIOM H jaKHM

Figure 10.19. Beech tree crown
with abundant seed yield and
L. — Field assessment of damage —  severe attack by the miner R. fagi.

ecosystem. Although the situation was anticipated,
the condition assessment conducted during the full
leafing period and advanced maturation of
beechnuts confirmed the presence of all associated
organisms typical of mature beech high stands.
Fungi caused the least damage this year, while the
overall state favoured the proliferation of all,
especially economically harmful, insects. As the
most widespread and economically significant
species, beech suffered the most from the activity of
the beech leaf mining weevil, Rhynchaenus fagi L.
(Figures 10.18, 10.19, and 10.20). This issue was
highlighted to all field teams working on various
assignments throughout the year.

Cauxa 10.20 byxsuH cypnam
munep- (Rhynchaenus fagi L.) jak
HamazoMm munepa R. fagi. Hamaz

Figure 10.20. Beech leaf mining
weevil (Rhynchaenus fagi L.) —
severe attack

According to the methodological approach,
mines of this pest must be precisely counted on
branches one meter in length from the lower,
middle, and upper thirds of the crown, allowing for
a percentage-based assessment of infestation
severity. The attack was found to be severe,
particularly in the southern and eastern parts of the
country. It was attributed to prolonged periods of
drought and the development of additional
generations beyond the usual single one. After
overwintering and supplementary feeding, the adult
weevils copulate, and the laid eggs give rise to galls
on the leaves. Initially, these galls appear on the
lateral side of the leaf, parallel to the lateral veins.
The damage culminates in the near-total destruction
of the photosynthetic tissue, leaving a large mine at
the leaf tip. The characteristic discolouration of
these mines gives a visibly yellowed appearance to
the beech crowns by the end of the season, even
though the mines were formed during the spring



BHUIIIE HEJIeJba HE3aBUCHO OJ1 HAAMOPCKE BUCHHE, 1A
je Tpu Kpajy nera - y aBrycty ucrouHa CpOuja
u3rienaga Kao Ja je jecelme CYyIICHhe HE caMo
y3HarnpenoBaio, Beh je cBe mnunio Ha HoBemOapcke
nejzaxe. llopen oBe wu Hajuemde OyKBHHE
mrerounHe y 2024. v ieHOT HUKaKo 3aHeEMapJbUBOT
YUYWHKa, IITO je Ha BUIIE MECTa MOMEHYTO ¥ CXOJTHO
TEMH OIMUCaHO y unTaBoM M3semrajy 3a BUT u oy
BEreTaIjCKy CE30Hy, HHje caMO OBaj MHCEKT W3
dam. cypnama  (Curculionidae:  Coleoptera)
3HavyajaH. buio je jomr MHOro OHUX 4Hje CY
¢enonomkn Qase pa3BUTKAa OACTYNWIE Of
OYEKHMBAHOT, IITO CE OIPa3UjI0 HA BUIIE KIbYYHHX
MOjeIMHOCTH aji W T0jaBy IOJATHUX TeHepaluja.
KoncrantHu BomHM cTpec, yTHLAO je Ha
XpaHUTEJBbKE I1a Cy C€ MHCEKTH TaKohe alanTupaim,
a CaMHM TUM U FBbUXOBH MIPEJAATOPH U MAPa3UTOU/IH.

Munep cypnam OykBe (aBOpH3yje BHCOKE
myMe OyKBe W 31paBa cTabia. 3a jemHy JapBy
npensuha ce u 1/3 nucra xoju he omreTnTH, a HEKaxa
ux OyJe W BHIIE Ha MCTO] JUCHO] miuoyn. Kana je
Hamajg jak M JONyHCKa HCXpaHa ydecrana, a
OpOjHOCT MMara BelIMKa, INTeTe MOTY JWIUTH Ha
OXKEroTWHE OJf CyHIa wWiu Mpasza. JlomyHcka
HUCXpaHa WU3MJIeAa KapaKTepPUCTUYHO - MHOTO
CUTHHUX PyNHLA Ha JUCTOBUMA, KOJU CE YECTO CyIle
JI0 I[PBEHO-MPKHUX HHUjaHCH.

Kako je y cximomy WHTerpamnux wepa,
OpUMEHa I[perapaTa oOIpaBAaHa je caMo Yy
pacagauiuma 3a (azy JapBe M KOPHCTE ce
Hajuemthe Manaruon u JJumeroart. To ce onHocH Ha
ampuil ¥ KacHWje joul jeAHOM Kaza ce Gopmupa
Ipyra MuHa y Majy. JlapBe m mmara ce apyraduje
TpeTuTapajy, APyTuM mpemnapaTuma. Mwmara ce
cy30ujajy DeHUTpoTHOHOM U J[lenraMeTpUHOM.
Kako 0Om ce wu3bernmu ryOWIM Yy BHCHHCKO-
neOJbMHCKOM TPUpPAcTy, MOTPEeOHO j€ CIpPOBECTH
CBE JIOCTYITHEe Mepe Oopoe.

Humezpanuu npucmyn

[IpuponHu HempujaTesbu U OBE TOAWHE OH
JIOBENIM Y peJl PAaBHOTEKY, allkl je OBa ce30Ha Ouia
HEKOJIMKO  MECeIli ca CpPeAmOM  JHEBHOM
TEMIIEPaTypoM 3HAa4YajHO BHILOM OJ HPOCEKa, Ol
KajJa ce pajie Mepema, IITO je jaKo HEeMOBOJHHO 32
paBHOTEXKY y mpupomu. OTyna CHTYPHO M YHUTaB
nopemehaj  ¢eHodaza, moueB onx  OuIbKe
XpaHuTesbke, Aedonujaropa, mpegaropa ceMmeHa,
MUHepa, rajama, ha J0 Ha Ha TpPBU TOTIen
HEOWTHHX UIAHOBA MAPa3UTOWAHOT KOMILICKCA.
CBaku 0/1 MOMEHYTUX WHCEKaTa Cy OMTHE KapHKe
JaHna cucreMckux enemenarta. Ocraje Hama jia y
HapeaHO] CE30HW, OHHM MOTY BpaTHTH Kpajibe
nopemehiene penaiyje, a Bepy y YMbCHUILY Bpaha
IbUXO0Ba OPOJHOCT, Ka0 ¥ qUBEp3uTeT BpcTa. Behnna

months (April and May). Vegetation progressed
several weeks ahead of schedule, independent of
elevation. By late summer—in August—eastern
Serbia resembled a November landscape, with
advanced dieback resembling autumnal conditions.

In addition to this predominant beech pest in
2024 and its significant impact, as repeatedly
mentioned and discussed in this report for the SP
monitoring program, other insect species also had a
notable role. Apart from the insect from the
Curculionidae: Coleoptera family, many other
insects exhibited phenological development phases
that deviated from the anticipated, resulting in
additional generations. Persistent water stress
affected host plants, prompting adaptive responses
from insects and subsequently their predators and
parasitoids.

The beech leaf-mining weevil favours mature
beech forests and healthy trees. A single larva can
damage up to one-third of a leaf, and multiple larvae
may sometimes inhabit the same leaf. In cases of
severe infestations, combined with frequent
supplementary feeding and high numbers of adults,
the damage can resemble sun scorch or frost burns.
Supplementary feeding leaves a characteristic
pattern—numerous small holes in the leaves, which
often dry out and turn reddish-brown.

As part of Integrated Pest Management
(IPM) measures, the application of chemical
treatments is justified only in nurseries and targets
the larval stage. Commonly used insecticides
include Malathion and Dimethoate, typically
applied in April and once more when the second
mine forms in May. Different treatments are
employed for larvae and adults. Adults are
controlled using Fenitrothion and Deltamethrin. To
prevent losses in height and diameter growth
increments, it is essential to implement all available
control measures effectively.

Integral Approach

Natural enemies could have restored balance
again this year, but the season was characterised by
several months with mean daily temperatures
significantly above the long-term average since
records began, which disrupted the delicate
equilibrium in nature. Consequently, phenological
phases were widely affected, starting with host
plants, defoliators, over seed predators, miners,
gall-inducing insects to seemingly less significant
members of the parasitoid complex. Each of these
insect groups represents a critical link in the chain
of systemic ecological elements. Nevertheless,
there is hope that these severely disrupted
relationships could be restored in the upcoming
season, supported by the abundance and diversity of
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JIapBU U JIyTKHU OBE TOJMHE OWIIO je mapa3uTUpaHO
Beh y jyHy, a OXypuiie Cy ca pojeleM U OyKBHHA
Balll, Kao ¥ OYKBUH Kpacall, 1 OpojHe 00JIeCTH.

Hako cy 0BO HECYMIUBO Hajynedyar/bUBUja
HWHCEeKaTcKa omrehema Ha Jsmmhy OykBe cy
perucTpoBaHe W  INTETe O IPYTMX HHCEKaTa,
yrnaBHom on muHepa (Gracillaridae:Lepidoptera) u
ranama (Cynipidae: Hymenoptera). Mosbuu
munepu w3 dammmje  Gracillaridae, pen
Lepidoptera, 6unu cy takolje MacoBHH Ha OYKBH,
unp. Phyllonorycter messaniella Zell. (Cnuxa
10.21). Yecro je perucTpoBaHO M MPHCYCTBO O]
OBHX JPYTrUX MUHepa (omrehema JHCHE Mace Of
OBHX HMHCEKaTa NpPUCYTHa Cy Ha TOTOBO CBUM
crabiauma). U3 pena nBokpuiana, Diptera to cy
Cecidomyiidae Mikiola fagi Htg. u Hartigiola
annulipes (Hartig, 1839), Cecidomyiidae. (Cmuxe
10.22 u 10.23), 3atum TBpAOKpHJal- OYKBUH
cypramr (Rhynchaenus fagi L.) crabor mo cpemtber
WHTeH3uTeTa Hamaza. M3 pema Lepidoptera casujau
(Tortricoidea: Tortricidae)(Latreille, 1803.), xoju ce
jaBJbajy mToOjenMHayHO, anmu cy npumehenn Ha
ornenHoM mosby Husoa Il - Lprau Bpx. Ha Oyksw,
Ancylis mitterbacheriana Den. Schiff.

Camuka 10.21 Phyllonorycter messaniella Zell.,

OYyKBUH 1yHACTH MHUHED

Figure 10.21. Phyllonorycter messaniella

Zell., beech leaf miner

Cauka 10.23 Hartigiola annulipes
(Hartig, 1839), Cecidomyiidae
Figure 10.23. Hartigiola annulipes (Hartig,

1839), Cecidomyiidae
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species. Most larvae and pupae were parasitised as
early as June this year. Additionally, early
swarming among beech aphids and beech weevils
was observed, and well as various pathogens.

While these were undoubtedly the most
prominent insect-induced injuries to beech foliage,
other types of damage were also recorded, primarily
caused by miners (Gracillaridae: Lepidoptera) and
gall-inducing insects (Cynipidae: Hymenoptera).
Leaf miners from the family Gracillaridae, order
Lepidoptera, were especially prevalent, including
Phyllonorycter messaniella Zell. (Figure 10.21).
Damage from other miners was widespread, with
leaf mass losses visible on nearly all trees.

From the order Diptera, notable species
included Mikiola fagi Htg. and Hartigiola annulipes
(Hartig, 1839) (Cecidomyiidae) (Figures 10.22 and
10.23). The weevil Rhynchaenus fagi L. exhibited
low to moderate attack intensity. Among
Lepidoptera, tortricid moths  (Tortricoidea:
Tortricidae) (Latreille, 1803) appeared
sporadically,  with  the  species  Ancylis
mitterbacheriana Den. Schiff. recorded on beech
trees on the Level Il observation plot on Crni Vrh.

Cauka 10.22 Tane Mikiola fagi Htg.
Figure 10.22. Galls of Mikiola fagi Htg.

Canka 10.24 Kapniodopa TpynexHuie Koja ce

pasBuja Ha o3ieljennm crabnuma, Innonotus hispidus,

(Bull.) P. Karst., (1880)
Figure 10.24. Fruiting body of a wood-decay

fungus developing on damaged trees, Inonotus hispidus

(Bull.) P. Karst. (1880)



Cauxka 10.25 Miage kapmodope Bpcte Fomes
fomentarius. (L.) Fr. 1849

Figure 10.25. Young fruiting bodies of Fomes
fomentarius (L.) Fr. (1849)

BaxHOo je HanmomMeHyTH &a cy ce cradia
OyKBe Ha TauKH KOja Cy MpeTpIiesia 3HaTHE MITeTe
mpoy3pokoBane Jefgomomuma u3 2014. rogune u
3axBaTwiuM Benuku Jeo  Hcroune CpOuje —
3HauajHO omopasmia. [locnenune cy BUIIBHBE y
CyIICHhY MOjeNuHNX cTabaia, Uik caMO BHUXOBUX
rpaHa, a 4ak M pa3Boja TPYJS)KHUIA HA HUMA U
YUTaBe IICHTpAlHE TPYJICKH YHYTap, Kao H
kapmodopa Innonotus hispidus, (Bull.) P. Karst.,
(1880) (Cmuka 8.) Ha Hexkuma cy ce pa3Buia
YHyTpallllba 000JbEHa, LEHTPAIHE TPYJICKH U
BUXOBE IMOCIEAWIe OJ Yy3pouHHKa Fomes
fomentarius (L.) Fr. 1849 u mpo3yakocT Kao
nocnenuna nejcrea oene Tpynexu Schizophyllum
commune, Fries (1815) (Cmuxe 10.24 u 10.25).
HakoH cHHXpOHOT JieToBama, 10Ja3u A0 yrajie u
r'yJbeEba KOpe ca rpaHa, IpuCcyTHE ¢y OpojHe TpyJie
rpaHe Ha cra0iuMa W jaBJjbajy ce Ha Kpajy
BU/UBMBH  XOJHHMIM  IOTKOpEmaka  Scolytus
intricatus Rtzb. anu u kpacua (Agrilus viridis L.) u
notkopmaka (Taphrorynchus bicolor H r b s t.).
OBo Joka3yje na ce crana WHaKk HPHUMETHO
OTIOpaBJbajy HAKOH 3aM00MjeHHX TIOBpENa O]
Jesioaoma. On aOMOTHUYKHX YHHUIIANA
NOjeIMHAYHO HWMa IITeTa OJ KacHOT Mpasa,
Mpa3oNyIHa, Ka0 H 03JIe/1a HEMTO3HATOT MTOPEKIIa,
a MexaHM4Ka omrehema yriaBHOM y MpUAaHIIIMA
crabana. CBHM CHUMIM TIPKa3aHU y TEKCY CY
OPHUI'MHAITHH, 3y TOPCKH.

OCHOBHH TMOJallKl OTJIEAHE Taplene Ha
IlpHom Bpxy natu cy y HameHCKoj Tabenu PLT;
tabene TRC u TRD caapxe mapamerpe crama
Kpolisu  ©  mapametpe  omrehema — Ha
ononHauKanujckoj Taukn Huso-a Il ma LpHom
Bpxy y 2024. romunu 3a ykynHo 30 crabana.
Crabna ca pedonujanujom 100%, normyHo cyBa
nox OpojeBuMa 68, 72 u 91 3aMemEHA Cy HOBUM,
ca 6pojeBuma: 63, 70 u 99.

o
Cauxa 10.26 I'pyna crapujux kaprodopa BpcTe
Schizophyllum commune, Fries (1815)
Figure 10.26. Group of mature fruiting bodies of
Schizophyllum commune, Fries (1815)

It is important to note that the beech trees on
this plot, which suffered significant damage
caused by the ice storms in 2014 that affected a
large part of Eastern Serbia, have shown
remarkable recovery. However, the effects,
including the dieback of individual trees or
branches, the development of wood-decay fungi,
and the occurrence of centre rot within trunks,
remained evident. Fruiting bodies of Inonotus
hispidus (Bull.) P. Karst. (1880) were observed on
some trees (Figure 8). Additionally, internal
diseases and centre rot caused by Fomes
fomentarius (L.) Fr. 1849, along with necrosis
resulting from white rot attributed to
Schizophyllum commune Fries (1815), were
identified (Figures 10.24 and 10.25).

The combined effects of these factors led to
symptoms such as inflammation, bark peeling on
branches, and numerous decayed branches.
Visible tunnels dug by bark beetles (Scolytus
intricatus Rtzb.), beech splendour beetle (Agrilus
viridis L.), and bark beetles (Taphrorynchus
bicolor H r b s t) were also recorded. These
findings confirm that despite the severe damage
caused by the ice storms, the trees have been
steadily recovering. Isolated damage from abiotic
factors was also recorded, including late frost,
frost cracks, injuries of unknown origin, and
mechanical damage primarily at the base of the
trees. All photographs included in this report are
original and were taken by the authors.

Key data from the Crni Vrh Observation
Plot are summarized in the dedicated PLT table.
The TRC and TRD tables present crown condition
parameters and damage assessments for the Level
Il SP on Crni Vrh in 2024, covering 30 trees in
total. Trees exhibiting 100% defoliation and
complete dieback, previously numbered 68, 72,
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U3Basbeno ctabio 6poj 95, 3amMemeHo je ca
opojem 56. To jemHO CBexe M3BAJHEHO CTAOINO je
OBE TOJMHE 3aMEHEHO, TaKO Ja y KOHAYHOM
cabupamky W CMeELITaly Yy Kareropwje Hema
crabaia OKapaKTepHCaHuX Kao MPTBA - CyBa.

Basicnocm u nomenyujan Humezpannoz
npucmyna y 060opoéu uau cmasvarwy nHOO
KOHmMpONy onacue uimemouune 0OyKee Kao
EeKOHOMCKU Hajeajcruje epcme y uiymapcmey

VY Tabenu 10.2, noOpojanu cy nmapazuTonIu
(umeHa BpcTa), U TPYNUCAHH CY 110 CUCTEMATCKUM
KaTeroprjamMa, Ha COJUTApPHE, TperapHe, OHE
NpPBOT, T€ JPYTOr CTENeHa, 3aTHUM TeplMjapHe U
najbe xureprnapazuroune. Besza, Tj. KoHeKmHja
ynyhieHOCTH jemHMX Ha JApyre He Mopa ja
nojpazymeBa (UIOTEHETCKY CPOJHOCT, HEKH
MMajy WCTH HAauWH HCXpaHe (XpaHWTEJbKE WIN
pa3BojHe  (¢eHo(daze), 3aTUM  MEXaHU3ME
MPeXHUBIbABahba — HA TIPUMEP: JKECHKE jeIHE BPCTE
XEMHJCKUM MapKepuMa ymo3opaBajy Ha Beh
nocrojehe mpucycTBO NapBe yHyTap 3ajeHUYKE
Tpobuuke mpedeperine. MHOTH IKHBE Kao
KJIenronapa3uTu (kopuctehn Tyhe XOMHHKE WIH
rHe3qa, win Beh mapamicaHe napBe Of CTpaHe
apyre Bpere). MiMa mapasuTounna jaja MM jajHHX
Jierana, Wik y moctojehoj Mpexu hopMHUpaHoj OKO
Ha TIp. Tarycenwuiie aucHe oce, Zygaena filipendule
K0joj BenmuurHa oMoryhaBa ja cBaka maryceHuia
OpUMH MHOTO JIapBu BpcTe rperapue Cotesia
congregata (Braconidae). Kama 3aBpmie ca
XpamemeM, JTapBe MPOTPHU3y Majlie pyIe Ha KOXKH
cBor gomahyHa U MpOBJIAYE C€ KPO3 HUX Kako Ou
Moriie na (opMHpajy CBUJICHE 4Yaype WIH
KyKyJbUIle TpuuBplilieHe 3a CHOJbAlllby CTPaHy
cBor jour kuBor jgomalinna. OBe yaype usrienajy
TaKo J1a MOTy OWTH ca jajuMa JPYTHX BPCTa, ald
MO3HABAOIIU CTABJbahamha 0]l KOHTPOITY ITETHUX
WHCEKaTa 3Hajy KOJMKO Cy KOPHCHE, yIpaBo 300r
noreHuyjana y aOyHIaHUUjH, T€ npedepeHnn Ka
XpaHH.

I'ycennma Zygaena ce y oaphenoj dazum
pas3Boja BpJIO MO XpaHU M MOXE Ce IIOCMAaTpaTH
Kao paciiogHa 0aza WIM pacaJHUK OBHUX
KOPUCHHX NapasUTOMIHUX 0ca. Y POKY Ol HeeIby
naHa, onpacie OpojHe oce rperapue Cotesia
W3ja3e Kao MMara, a JiaH WM JIBa HaKOH Tora
nmomahuH rmaryceHuIia yruoa.
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and 91, were replaced with new trees numbered
63, 70, and 99.

Tree number 95, which had been uprooted,
was replaced by tree number 56. This replacement
was completed during the current year, ensuring
that no trees are categorised as dead or dry in the
final assessments and classifications.

The Importance and Potential of an
Integrated Approach in Managing Dangerous
Pests Causing Damage to the Most Economically
Significant Forest Species — Beech

Table 10.2 categorises parasitoids (by
species names) into groups based on their
systematic classifications, such as solitary,
gregarious, primary, secondary, tertiary, and
higher-level hyperparasitoids. The connections or
dependencies among these groups do not
necessarily indicate phylogenetic relatedness;
rather, some share similar feeding behaviors (host
or developmental phenophases) or survival
strategies. For example, females of certain species
use chemical markers to signal the presence of
larvae already inhabiting a shared trophic niche.
Many parasitoids act as kleptoparasites, exploiting
tunnels, nests, or larvae already paralysed by other
species. Some parasitoids target eggs or egg
masses, while others utilise existing networks,
such as those surrounding the caterpillars of the
leaf sawfly Zygaena filipendulae. The size of these
caterpillars makes them suitable hosts for the
larvae of gregarious parasitoids, such as Cotesia
congregata (Braconidae). After completing their
feeding, Cotesia larvae bore small holes through
the caterpillar's skin, emerging to spin silk cocoons
that attach to the outside of their still-living host.
While these cocoons might resemble egg masses
from other species, pest control experts recognize
their significance due to their abundance and
targeted feeding preferences.

At a certain developmental stage, the
Zygaena caterpillar feeds minimally, effectively
becoming a breeding ground or nursery for these
beneficial parasitic wasps. Within a week,
numerous adult Cotesia wasps emerge as imagos,
and one or two days later, the caterpillar host dies.



Ta6ena 10.2. [Topehemwe yyeniha mo3HaTOr U IO HUBOMMA pacrnopel)eHor mapa3uTOUIHOT KOMIUIEKCA Ca CIIMYHUM aJld
JMBEP3UTETOM MHOTO OOTaTHjUM BpcTama
Table 10.2. Comparison of the known parasitoid complex distribution across different levels with similar complexes,
but with a significantly richer species diversity.

Exothecus brachonius Hal.,
Microstonus sp., Triaspis caudatus
Nees, T. pallidipes Nees, T. minus

Ratz , Opius straminator Guor.

Trichomalus incheitus Walk.,
Habrocitus orcestes Ratc, H.
metalifemur Book, Pteromalus
cruciatus Ratz, P. lepidus (Walk),
Cirospilus vittatus Walk, Tomicobia
promulus Walk, Elacertus
opshuripes Nees, Barjascapus
endemus Walk.

Cirospilus vittatus Valk,C. diallus Walk, C.
elegantissimus West, Pediobius saulius Walk,
Pnigalio agraules Valk, P. longulus Zet, P.
pectinicornis L., P. solemius Valk, P. pilicornis
Ratz, Chrisocharis nephereus Walk, C. boops
Thoms, C. orchestis Ratz, C. nitetis Walk,
Entedon distinchus Dur, E. luteipes Ratz, E.
kanthostoma Ratz, E. cionobius Thom,
Tetrastihus miser Nees, T. canthops Ratz, T.

xanthostoma Ratz, T. diachimatis Ratz, T.
cyclogaster Ratz, Minotetrastichus frontalis Nees

(Braconidae, Hymenoptera)

(Pteromalidae: Chalcidoidea)

(Eulophidae, Chalcidoidea)

Triaspis caudatus Nees )

Cirospilus vittatus Walk.

Entedon distinchus Dur

Kpaj unu nocmojarwe xunepnapasumousma:

Gelis agilis (Fabricius 1775), Ichneumonidae
j€ U3y3eTHO CHUTHA Malla XUIepHapasuTouIHa Oca.
Cae jenuHke cy OecKpUIIHE XKeHKe, Koje Hanaaajyhu
npyre napasuroune (oomuno u3 dam. Eulophidae)
MHUMHUKpPHUJCKH TIOJIpa)kaBajy HEKe BpPCTE Mpasa.
Pa3mHOXaBajy ce aceKcyaJHO, MapTeHOTCHETCKH,
IpU YeMy ce oJpacie KEHKEe XpaHe XeMoInMQom
cBor nomahuHa kKako Ou jaja yommre Onino Moryhe
mpousBectu.  l[locrojame W = MHMHKpHja -
Hojfipa’kaBama H3IVIela MpaBa  caMO H3Iiena
takopehu MOBPIITHO jep cy MO/
HAjUHTPUTaHTHHUje 300T NPOU3BOAIKE CHAKHHUX
(epoMoHa OZHOCHO XEMH]CKHX ajapMa, CIMYHHX
CHT'HAJIMMa TOMYT KOjUX KOMYHHIHUPAjy MpaBH Y
kosioHujama. OBO je 030MJbaH MpeTeeHT Ja 30yHH,
HaBeJle Ha MPaBH WM TMOTPEIIaH Tpar WId Jpyre
MapasuTOWIHE-XUIIep  OCHIle, WJIM  MpaBe
ocraBbajyhin xemujcke mopyke. Jlapse y koje cy
OHE TIOJIOKUIIE jaja, TaKo 300T 3allITUTE KOjy MpaBU
nMajy Off CBOjUX KOJIOHMja, HABOJE Opyre na
IBbUXOBO IOTOMCTBO OCTaBU Ha MHpPY, YUME ce
00e30ehyje mpexuBJpaBamke BPCTE, MAKO HEMa HU
MYy’KjaKa, HUTH UM je BETUYMHA a/IyT.

The End or the Existence of of Hyperparasitism

Gelis agilis (Fabricius 1775) is a tiny
hyperparasitoid wasp from the Ichneumonidae
family. All individuals are wingless females that
employ a mimicry of certain ant species to attack
other parasitoids, typically from the family
Eulophidae. These wasps reproduce asexually via
parthenogenesis, with adult females feeding on the
hemolymph of their hosts to enable egg production.
Their ant-like mimicry is not as superficial as it
seems to be at first glance. They actually produce
potent pheromones or chemical alarm signals
similar to those used by ants to communicate within
colonies. This ability allows them to confuse or
mislead other hyperparasitoids or even ants, leaving
chemical cues that misdirect potential threats or
competitors.

The larvae in which these wasps lay their
eggs often benefit from the protection that ants have
within their, deterring other organisms from
attacking. This ensures the survival of the species
despite their lack of males and minuscule size.

233


https://en.wikipedia.org/wiki/Johan_Christian_Fabricius

Bpeonocm onucane cxeme - mpexce y
MEHAUMEHNLY Ca YU/ beM CIA6.barbad WMEnoYuna
noo Konmpoy

OBH Tapa3uTH Cy yoOWYajeHH TNPHUPOTHU
areHcu 3a Cy30ujambe HEKOJIMKO ayTOXTOHHX
TyCeHHIIa JIapBH, KOje YrpoXkaBajy JAyBaH W
napanaj3. Ckyma, CBU  HECYMEUBO JONPHHOCE
peryiamdju  TOomyJaldje  OBUX  INTETOYHHA.
Oppaciu ce XpaHe HEKTapoM IBETHHIA, a Y CBE
OpojHujuM cTyaujama Ouojomke Oopbe wiIu
CTaBJbalby MOJ KOHTPOIY, T€ OdYyBama MPUHOCA
pasmarpaHe cy oaaBHO. MHore cpojHe, Beh ce
MPOJIajy Ka0 KOMEPIHjalTHO T3B. OPYXKje - POU3BOJI
ouodadpuka.

VY mymapcTBy, 0BO je Tek OymyhHocT amu
MO3HABakEe jEJAHOT OBOJHMKO KOMIUTUKOBAHOT
CHCTEMa CBAaKaKO je IOYeTaKk M NpHUIIpeMa 3a CBe
TIOMEHYTO.

YmpaBo 300r TOra, a HUKaKoO IpeaBul)eHuX u
M3y3€THO jaKUX OJICTyNama y Ipe CBera MeTeo U
BOTHOM pexuMmMy TokoM 2024. ouekyje ce u
KaJIaMUTET KaKO MHUHEpa, aJId 1 OBUX IMapasuTonaa
y HapeIHHX HEKOJHMKO ce3oHa. To he curypHo na
peryiuiie meropy OpojHOCT, Ha dYeMy ce |
WHCHCTHpPA TPU OJIPKUBOM T'a3JI0Balby M OCHOBA je
no0pe mpakce, MTo je U 0a3a HHTETPATHOT MPUCYTIA
y 3aIITUTH IIyMa. JeHoT AaHa, cirykehu 4oBeKy 1o
noTpeOu, OBaKBH OPraHM3MH a WHAa4Ye NMPUCYTHH,
o6uhe 1 Moryhe mpon3BOIJbHBY y JabopaTtopujama.
Ha nama je pma yOp3amo W TOKymIamO OBO
KOMEPITH]aTH30BaTH.

HapaBHO mocToju CBEeCT Kako OBO MOXKe
YTHIIATH Ha €KOCUCTEME, Ia j¢ KOHTUHYHMPAHO H
cucreMarcko npaheme cucTeMa HENXOIHO, 300T
HEMXO/MHOCTH TIPEeBEHIHUje - HenpeaBHheHHX WIN
HETUITaHUPaHUX NPEHaMHOXEHa HEeKuX BpcTa. 300r
cBera oBora kao u moryher yjiaHuaBama INTETa,
TEKCT C€ Hala3d Ha MeCTy TIJie Ce OIucyje
uHTeH3uBHU MouuTopuHr (Risk migitation), amu u
Ja ce u3y3eTHo nperehn OyKBHH Cypiaml HEKaKo
CTaBH I10J1 KOHTPOILY, TOILITO J€ HEroBo Cy30Hjame
y LIyMapcTBY Ha IO3HATE HAUMHE - ancypaHo. [lpu
OYEKMBAHOM IIEPHOJY OJ] BUILIE CE30HA, CBE JICIYje
W BHILE HETO JIOTHYaH cieaehn nores.

306or oOOMMHOCTH IIOjaTaka, Tabene ca

KOMIUIETHUM PE3yJITaTUMa Cy MpUKa3aHe y AHEKCY
5.
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The Value of the Described Scheme — A
Network Approach in Pest Control Management

These parasites are common natural agents
for controlling several native caterpillar larvae that
threaten tobacco and tomato crops. Collectively,
they undoubtedly contribute to the regulation of
pest populations. Adult parasitoids feed on nectar
from flowering plants, and numerous studies on
biological pest control and yield preservation have
long considered their role. Many related species are
already commercially available as biocontrol
products manufactured in biofactories.

In forestry, this approach is still in its infancy.
However, understanding such a complex system is
undoubtedly a vital starting point and preparation
for future applications.

Due to the exceptionally strong deviations in
meteorological and hydrological conditions during
2024 that could not have been predicted, a
population outbreak of both leaf miners and these
parasitoids is anticipated over the coming seasons.
This natural regulation will likely control their
numbers, aligning with  sustainable forest
management practices and forming the basis of
integrated forest protection strategies. In time, these
naturally occurring organisms will possibly be
produced in laboratories to serve human needs
when necessary. Accelerating this process and
commercializing it is a task we must undertake.

However, we must be aware of potential
ecological impacts. Continuous, systematic
monitoring of these systems is essential to prevent
unintended consequences, such as unplanned
population outbreaks of certain species. Given these
considerations and the potential cascading damage
that could result, this text is positioned within a
section addressing intensive monitoring (risk
mitigation) and strategies to control the highly
threatening beech weevil. Traditional suppression
methods for this pest in forestry are impractical, if
not absurd. Over the expected multi-season period,
the next logical step becomes clear.

Due to the extensive data involved, the
complete results are presented in Annex 5.



Tabena 10.3 672024 (PLT) Tabena ca momanuma o mapieiii H3BOjeHOj 3a OIIEHy CTarmba Kpolmbu ctadbana, Huso I, Lpau Bpx

Table 10.3. 672024. (PLT) Data on the plot selected for crown condition assessment, Level Il, Crni Vrh

Peans 6 Covpmse | bpojmpuene | Jompeonsne | Toobon | Teombon | sene - Hiemdmii i | ocrans wrans
Sequence number Country Code Observation plot Date of assessment Latitude Longitude Altitude Other observations
P. I'aruh Cepnap, b.
1 67 4 110424 +44°07'55" +2158'38" 19 Konatap, M. Mapkosih

R. Gagi¢ Serdar, B.
Konatar, M. Markovi¢
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10.3. OIJIEZJTHO IIOJbE MOKPA I'OPA

TokoM w3;macka Ha TEpPeH Y CBpPXeE
mpeno3HaBama Jedoiujanrje ¥ ACTePMHUHAIIN]E
E€KOHOMCKH IITETHHX WHCEKaTa W NaTtoreHa Ha
tepeny, 18.04.2024. exuna u3 MHctutyTa 3a
mrymaperBo beorpan y cacraBy: ap Mupocnasa
MapkoBuh BHIIM HaydyHH capagHuK, Ap Penara
I'aruh-Cepnap, HayuHu capanHuk, u Jumi. Max.
Macrep bojan Konarap, u3Bprmia je KOHTPOJIHH
mpernen crabama (cmmke 1028w 10.29).
Koncrarorana je nedonujanuja crabama Oenor
0opa, KpolLIkbe Cy UM CBE CUTHHjE M Y BHIY
,,dylepaka Ha BpXOBUMA.

3aTo y3 KOHCTAaTOBamE IPYTUX Mapamerapa
KOjU ce Tpare y OKBHUPY HHTECH3MBHOI HHBOA
(ceHKa W BHIJPUBOCT KpOIIHE, TPAHCTIAPEHTHOCT
mumha, craryc no Kpadry) amm m y3pouHmka
omrtehema Ha cTabnruma, U3 TOAWHE y TOTUHY, Ha
Moxkpoj l'opu ¢opmupa ce cBakako Hama3 ca
3aKJby4I[FIMa KOjU KJbYYHU (AKTOPU YTHUY Ha OBY
CacCTOjUHY.
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10.3. MOKRA GORA OBSERVATION
PLOT

On 18 April 2024, a team from the Institute
of Forestry in Belgrade, comprising Dr. Miroslava
Markovi¢, Senior Research Associate, Dr. Renata
Gagic¢-Serdar, Research Associate and MSc
Forestry Engineer Bojan Konatar, conducted a field
inspection of trees (Figures 10.28 and 10.29). The
inspection revealed defoliation in Scots pine trees,
with increasingly smaller crowns appearing as
"tufts” at the tips.

In addition to documenting other parameters
monitored at the intensive level, such as crown
shading and visibility, leaf transparency, and Kraft
classification, the team identified damage agents
affecting the trees. The findings from Mokra Gora
are compiled annually, with conclusions drawn
about the key factors influencing this stand.

Cuiuxe 10.28 u 10.29. Ornena mapuena Mokpa [opa, kyntypa 6enor 6opa, Pinus sylvestris L., GpBHapa ca anatom u opraHu3saija
KOHTPOJIHOT IperJiesia - MOCTaBKa JabopaTopuje Ha OTBOPEHOM
Hugo 1, anpun 2024. roauxe.
Figures 10.28 and 10.29. Observation plot Mokra Gora, Scots pine plantation (Pinus sylvestris L.): Tool shed and Organization of
the Inspection — Open-Air Laboratory Setup
Level I1, April 2024.

On kaza ce paay HHTEH3UBHH MOHUTOPHHT,
06pojuaan je 30 crabaira 6emor 6opa ¥ KOHCTATOBAHO
jé Jla je KyJNTypa BeOMa BUTaJHa, a KOJ CBUX
OMJICIHMX YW HAMEHCKHM MOCMATpaHuX OopoBa -
nedonmjanmja je cinaba W YIIIaBHOM y  OBOj
KaTeropuju jep ceM caMO Ha Tpu crabjia uma
BpeaHocT mpeko 20%.

IloBehame Opoja m Beha ydecramoct
y3podHHKa olrehema Ha ctabmuma Gesor 6opa, y
2024. roauHM ycneamna je 300r  MOTIYHE
JOMHUHAIUje METEOPOJIONIKO-KIMMATCKUX —KpHU3a
KOje Ccy O0eNexmiIe CKopo CBE Mecelle of jaHyapa

Since the initiation of intensive monitoring,
30 Scots pine (Pinus sylvestris L.) trees have been
selected and numbered. The stand is highly vital,
while defoliation across all monitored and
purposefully observed trees remains at minimum,
with values exceeding 20% in only three trees.

The increase in both the number and
frequency of damaging agents affecting Scots pines
in 2024 can be attributed to the dominance of
meteorological and climatic extremes, which
marked nearly every month starting in January (or
even December 2023). Each month since January
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(dak u neriembap 2023. rox). CBaku Mecell je moues
on jamyapa wmao wu 1peko 20 gaHa ca
TeMIeparypamMa 4uju je Npocek OWO BUIIKA Of
MpoceKa Ha HUBOY JlaHa, Ka0 U Ha MECEYHOM HHBOY.
Kako cy KOHCTaHTHY OMOpPUHY MpaTWJIU U JaHU ca
M3paXEHOM  BJIaXHOIhy  Basmyxa, OBO je
MIOTOI0BAJIO 3HATHOM OJICTYTIaly, TI0YEB OJl CaMOT
MoyeTKa Bereranuje (paHuje KpeTame Bereranuje
HEKOJIMKO He/esba) U OJPa3ujio c€ HEMUHOBHO Ha
CBE JIeNIOBE eKocHucTeMcKe IeiuHe. Mako je crame
Beh OWJIO OYCKHMBAHO, a  KOHTPOJIHU TIpEriie
crabana W3BpILIEH y mepuoxy mposeha U yBeIuKo
JeloBama BOTHOT cTpeca (jep Cy crabiia Ha
HaruOy), OleHa je MOTBpAWIA M 3a cBe mparche
opranusMe jenHe 3pese Oopose Kyarype. Hajmame
omrehema OMIIO0 je y Tekyhoj romuHu o1 TJbHBA, TOK
jé CBHM, a HapOYUTO EKOHOMCKH IITETHHM
WHCEKTHMa, CBEONIUTE CTamke  IOroA0BalIo.
MeTeopos0ImKo-KINMaTcKu (HakTop 0Apa3uo ce Ha
CcBe ImyMcke exocucteme y CpOuju, amm je
KOHKPETHO Oenr OOp Ha OBOM OIJIEAHOM IIOJbY
0JI0JIE0 EKCTPEMHHMM YCIOBHMa, M HHjE€ Kao IO
[IPaBUIIy AOLLIO IO II0jaB€ OMACHUX IJbUBA, HUTHU
rpajianyja MTeTHUX nHeekara. CBe MpoIeHe CTama
KpolllkbU cTabana Ha OWOMHAMKALM]CKO] TaudKu
Huso-a |l Hza Moxkpoj ['opu u3BpIiieHe ¢y y mpBoM
H3JIacKy paHuje oBe rogune, 18. 04. 2024,

OcHOBHU TMOfAaNM, OIJIENHE TMapleie Ha
Mokpoj 'opu natu cy y HameHckoj Tabenu PLT.

VY rabenama TRC u TRD npatu cy napamerpu
CTalka KpOIIkHM M Tmapamerpu omrehema Ha
ouonnaukauujckoj Tauku Huso-a Il y Mokpoj 'opu
y 2024. roquHm.

Y nero 2024. ma mapmenmn Moxkpa [opa,
3a0enexeHa Cy pa3liiuuTa MHCEKaTCKa olirehema
(Cauke 10.30 u 10.31). ¥V nwuramy cy Beh u
MPETXOTHUX ToAnHa mpuMehene, 60poBa MITUTACTA
amr  Leucaspis loewi, Col.,, (Diaspididae;
Homoptera) wu mrere o OopoBe  307be,
(Diprionidae; Hymenoptera), anu mojeuHavHo.

Opn ocranux 3anakama Ha YUTaBO] Maplenn
OpPUCYTHO je Ha jAedIuMa MHOTO KOpacTHX
JIIajeBa, KOju Cy AeGUHUTHUBHO HHIWKATOPU H
oJpa3 3apaBor craHumTa. Kpomme cy kao u
MPETXOJHUX TOAMHA Pa3BHjeHE OCKYTHO U BHCOKO
MOCTaBJbCHE, Halaze ce W o0yXxBaTajy Topiby
neTuHy crabna, Ha HWUMa HUCY KOHCTaTOBaHE
OoJsiecTH, ceM MojeJMHAaYHuX ciy4ajeBa. [IpucyTHe
LITETOYMHE jaBJbajy ce MOjeIMHAYHO, a Ha fe0iuMa
cy omreherma MEXaHUYKOT THITA U AaTHPA]y jOII U3
reproia mocTaBke oriaeaHor mosba (Couka 10.32).

YnpaBo 300r ycioBa, KOjU Cy OOEJIeKWIn
CEe30HYy IOCJIEAUIIE CE MOTY IOjaBUTH TeK cienehe,
na he HactaBak mpahema gaTn mogaTke o Tome aohe
JW JI0 WKaKBUX NpoMeHa. Moxe ce OYeKHBaTH
yBenyhe mynosbaka, KpUBJbEH-E, HEKPO3a, CYLICHE

recorded over 20 days with temperatures above the
average, both daily and monthly. Persistent
mugginess, coupled with days of pronounced air
humidity, led to considerable deviations in
ecological processes, beginning with an earlier
onset of vegetation growth (several weeks ahead of
schedule). Although the condition was already
anticipated, and the tree inspection was conducted
during the spring when water stress was
significantly affecting the trees (due to their
location on a slope), the assessment confirmed the
presence of all associated organisms within the
mature pine stand. Fungal damage was minimal in
the current year, but the general conditions favoured
economically significant insect pests.
Meteorological and climatic factors impacted forest
ecosystems throughout Serbia; however, the Scots
pines on this observation plot demonstrated
resilience to extreme conditions, with no significant
outbreaks of harmful fungi or pest infestations.
Crown condition assessments on the Level 1l
sample plot on Mokra Gora were completed during
the first field visit of the year on 18 April 2024.

Key data for the Mokra Gora observation plot
are detailed in the PLT table.

Parameters related to crown conditions and
damage on the Level Il sample plot are summarised
in the TRC and TRD tables.

In the summer of 2024, various insect-related
damage occurrences were recorded on the Mokra
Gora plot (Figures 10.30 and 10.31). They included
isolated cases of the pine scale (Leucaspis loewi
Col., Diaspididae, Homoptera) and pine sawfly
(Diprionidae, Hymenoptera), both documented in
previous years.

Additional observations across the plot
revealed the presence of numerous crustose lichens
on tree trunks, serving as clear indicators of a
healthy habitat. As in previous years, the crowns
remain sparsely developed, positioned in the upper
fifth of the trees. No significant diseases were
observed, apart from isolated cases. Pests appeared
sporadically, and mechanical damage to the trunks
was identified, dating back to the establishment of
the observation plot (Figure 10.32).

Given the conditions that marked the 2024
season, the full extent of the consequences may not
manifest until the following year. Continued
monitoring is expected to provide further insights
into potential changes. Anticipated issues include
bud dieback, branch deformation, necrosis, branch
dieback from the crown top, the drying of current-
generation shoots, and, ultimately, tree mortality.

Among plant pathogens, the fungus
Sphaeropsis sapinea (Fr.: Fr.) Dyko & Sutton in
Sutton (= Diplodia sapinea [Fr.] Fuckel) was
identified on isolated branches of a few trees
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rpaHa ca Bpxa, cyliewme u3bojaka u3 Tekyhe
reHeparnyje, 1 Ha Kpajy CyLIeme Lenux cradana.

Op npoy3pokoBavya OUJBHUX OOJIECTH jEIHMHO
jeé Ha TMOjeMHMM TrpaHaMa KOHCTaTOBaHAa IJbHBA
Sphaeropsis sapinea (Fr.: Fr.) Dyko & Sutton. in
Sutton (= Diplodia sapinea [Fr.] Fuckel (Cmuka
10.33), anu caMo TIOjeIMHAYHO, TEK HA TI0 HEKOM
crabiy. Ha nexxaBHHM perucTpoBaHoO je IPUCYCTBO
kaproopa Clymacocystis borealis, (Fr.) Kotl. &
Pouzar (Cnuxka 10.34).

Canka 10.30. Oxpyrid H3IETHU OTBOPHU O] CTPHKUOYOe
Monochamus galoprovincialis
Figure 10.30. Round exit holes caused by the sawyer beetle
Monochamus galloprovincialis

Canka 10.32. Ha xopu cy ox crapta npncny.e paHe o1 MakJbe

HacTaje IPIINKOM oberexaBama. OCHM TOra, CIOpagnyHO
HpHUCyTHE paHe 0e3 jaCHUX y3pOoKa, y3 CyMIby Ha MOjaBy
TPYJIEKH.

Figure 10.32. From the beginning, the bark has had wounds
caused by marking tools during the marking process.
Additionally, sporadic wounds of unclear origin are present,
with a suspicion of decay.
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(Figure  10.33).  Additionally,  carpophore
formations of Clymacocystis borealis (Fr.) Kotl. &
Pouzar were recorded on lying wood (Figure
10.34).

Cauxka 10.31. M3neTHr 0TBOPH — U3Pa3UTO €IUIICOMIHH, Ca

OpOjHUM TparoBMMa IOTKOPHaka, TOmicus minor

Figure 10.31. Distinctly elliptical exit holes with numerous

traces of bark beetles, Tomicus minor

Cuuka 10.33. Sphaeropsis sapinea (Fr.: Fr.) Dyko & Sutton.

in Sutton
(= Diplodia sapinea [Fr.] Fuckel)

Figure 10.33. Sphaeropsis sapinea (Fr.: Fr.) Dyko & Sutton in

Sutton (= Diplodia sapinea [Fr.] Fuckel)



Cunka 10.34. Kapriogopa Ha nexasunu 6opa, Clymacocystis
borealis, (Fr.) Kotl. & Pouzar
Figure 10.34. Fruiting body on fallen pine wood,
Clymacocystis borealis (Fr.) Kotl. & Pouzar

Kako je y nuramy KyiTypa CTapocTH OX Y
npoceky 50 no 60 roguHa, a Kao OorjeaHa mapiena
rocTaBJbeHa rpe Butie of 10 romxnHa, CIIOHTaHO je
JIOLIUIO ¥ 10 (popMHparsa MOJAMIIATKA, a KaCHHje U
Cpelmer cmpara, Koju ce Huje (opmmpao kao
HEMPOXOJHO M TYCTO pacTume. JlerassHO, yak
(GIIOPUCTUCTHYKUM ~ HCTpaXHMBamUMa OaBe ce
(UTOLICHOIO3H Y CBA TPH aCIEKTa.

HNako je mom Oeaum OopoM  Kao
enupUKaTOpOM IIUpPEHE AayTOXTOHHX BpCTa W3
ceMeHa YCIIOpEHO M HUKaKo JIaKo YCIlea
MoIuduKanyje CTaHWIITA, HUMNaK cy oxapehene
miagune npuMmehene w mpeBacxomHo goOpor
3M[PaBCTBEHOT CTama. TOKOM BHINIE CE30HA yHa3al
jé Kao HEMmXOAHOCT 300T EBHIEHTHOT IMPHCYCTBa
HCTHX — HampaBJbeHa Ta0ena crabiammna Koje ce
Ha TI0JbY jaBJbajy M €BUICHTHpAHA Cy omTehema Ha
BUMa  yclle[  JiejcTBa  LITETHHX  MHCEKaTa.
EBunentupanu pe3ynratu cy y Tabenu y HaCTaBKy,
a HeKH HaJla3 IPaBo Cy M3HEeHal)erme U IIOMOIIH cy
HaM J]a 0 YUTaBOM ekocucteMy Ha Moxpoj ['opw,
JIOHECEMO 3aHUMJbUBE 3aKJbYUKeE.

OBO cy Impeno3HaTH M PEJaTUBHO HOBHU
qraHoBH TmocTojehe  cacrojmHe, 1O  CKOpO
cUpoMallHe AuBep3uTeToM. MelyTuM, curyanuja
ce JlaraHo MeHa M Ha CBOKOM crabaoity, moryhe je
nperno3Haty omreheme, HBUXOBE Y3pOYHUKE U
HaTpaBUTH MPBE Haa3e.

e A
— <
A .’Q‘E

Cuauka 10.35. Mokpa l"o.f)a - netasbu, 2024. roquHa
Figure 10.35. Mokra Gora — details, 2024.

As the stand averages 50 to 60 years in age
and the observation plot was established over a
decade ago, natural regeneration has led to the
development of an understory and, later, a middle-
story canopy. This growth, however, has not
resulted in dense or impenetrable vegetation.
Detailed studies, including floristic analyses, have
been conducted by phytosociologists to examine all
three aspects.

Although the spread of native species under
the Scots pine has been slowed and made
challenging due to habitat modifications, certain
saplings have been observed, and their overall
health is notably good. Over the past several
seasons, the presence of these saplings necessitated
the creation of a comprehensive table documenting
tree species found on the plot, along with records of
damage caused by harmful insects. The results are
detailed in the accompanying table, and some
findings have been unexpected, offering valuable
insights into the ecosystem on Mokra Gora.

These are newly identified and relatively
recent members of the existing but previously
biodiversity-poor stand. However, the situation is
gradually changing, and it is now possible to
observe damage, identify its causes, and make
preliminary assessments for each tree.
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Tabema 10.4. UecTn MHCEKTH CAMOHMKIIMX ayTOXTOHHMX LIYMCKHX Bohkapuiia, 1 octanux crabnammna Ha BUT

apyror HMBO-a nHa Moxkpoj 'opu, y 2024. roguau.

Table 10.4. Common insects found on naturally regenerated native forest fruit trees and other woody species an

the Level 11 sample plot on Mokra Gora, 2024

Hme ayToxTone Bohkapuie/
Native forest fruit tree name

Hayunu nasus/ Scientific name

IIpexaTopu, MuHepH, MyBe rajmue 1
HajBHIIE - IPeJaTOPH CeMEeHAa
Predators, leaf miners, gall midges, and
predominantly seed predators

Jueiba tpewmal/ Wild Cherry

Prunis avium

BaroksbyH - Tpeubap/ hawfinch
Coccothraustes coccothraustes (Aves;
Passeriformes ; Tringilidae)

Uncekru/ Insects: Rhagoletis cerasi Loew
(Diptera: Tephritidae)

Ockopyura/ Service Tree

Sorbus domestica

Spilonota ocellana, (Tortricidae),

JapeGuka/ Rowan

Sorbus aucuparia

Megastigmus brevicaudatus Ratz. Torymidae

bpexumal Wild Service Tree

Sorbus torminalis

Megastigmus brevicaudatus Ratz. Torymidae

Myxuma/ Whitebeam

Sorbus aria

Megastigmus brevicaudatus Ratz. Torymidae

Benu 'mor/ Common Hawthorn

Creategus monogyna

Sintomaspis warians (Walk.), Torymidae

Tpwunal Blackthorn

Prunus spinosa

Rhagoleti cerasi L. Cydia pamopnella L.

Jpen / Cornelian Cherry

Cornus mas

Cydia pamopnella L., Cecidomyiidae,
Antispila metallella (Den &Chiff.)

Jussba kpymka/ Wild Pear

Pyrus pyraster

Casujau/  Roller  Cydia  pamopnella,
Tortricidae; Sintomaspis druparum Boh,
Torymidae

Jlusiba jabykal Crab Apple

Malus sylvestris

Casujau Cydia pamopnella; Sintomaspis
druparum Boh., Torymidae

Juesba tpemal/ Cherry Plum

Prunus cerasifera

Cydia pamopnella L. Rhagoletis cerasi Loew
(Diptera: Tephritidae)

Y 2024. xoHCTaToBaHO je TpucycTBO IpsS
sexdentatus, trecTo3ybor TOTKOpEaka Oopa.
VYKOMUKO Cy BUAJbUBU W3JIETHH OTBOPH Y BUAY
JATHHUYHOT cloBa ,DD” KapakTEepUCTUYHH 3a
(damunjy Kpacama, y muramy je Phaenops cyanea.
OBO je UWHCEKT KapaKTepUCTH4YHE CKapabej-
3elleHoIUTaBe 0oje Koja WHa4Ye M KapaKTepuIe
kpacue. Ha TepeHy je oBa 1mojaBa Beoma dUecTa U
3axTeBa KOHTpPOIYy. Y Ty CBpXy, HCIpeA came
OTJIeIHE TOBPIIMHE MOCTaBJbEHA je (epoMOHCKa
KJonka tuma Theysohn 3a 6opoBe moTkopmake, ca
komOuHoBaHuM Qepomonom |AC ECOLURE
(Cimmka 8). Ilpermen MOHHMTOpPHHTa IMOTKOpPH-aKa
MeTonOM (hEepOMOHCKHX KJIONKH, Yy PeBupy Mokpa
T'opa, LT" Vkuue, Ha TokanuTeTy Ofesberna [lamak
20, y oxceky C, Huje 6uo moryh jep oBe TOAMHE
KJIOTIKa HHUje Ouia akTuUBHA, Tj. mnpaheme je
nzocrano. Kiomka je  ykiiomeHa anu  pajau
moMeHyTHX Moryhux Hamama motkoprsaka  (Ips
sexdentatus, Ips acuminatus u Hylastes sp.)
moTpeOHO je OOHOBUTH MOHHUTOPUHT M TIOHOBO
MOCTaBUTH  KJIOMKY, I[mTO Ou omer Owuio
KOMOWHOBaHUM bepomorOM 3a Oopose
MOTKOpHaKke. Y HamoMeHaMa Talene y aHeKcy
Hajmaze ce OutHe wH(GOpMaIMje Be3aHe 3a
MOHUTOPDHHT  IOTKOpHaKka Yy OBOj  CE30HH.
3abenexeHo je 6maro nosehame Opoja y oTHOCY HA
MPETXOJIHE TOJIMHE Y3POKOBAHO YHEHEHUIIOM Ja ce
y  HemocpeaHoj ONW3WHM  KIIOMKE  HaJla3u
MPUBPEMEHO CTOBAPHILTE.

Kao w mperxomHux W OBe TOAWHE je ¥y

kionkama mnpumeheH 3HauajaH Opoj mpemaropa
notkrnpmaka (Clerus formicarius) xao u 3Hauajan
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In 2024, the presence of Ips sexdentatus, the
six-toothed pine bark beetle, was confirmed.
Characteristic D-shaped exit holes, typically
associated with the Buprestidae family, indicated
the possible presence of Phaenops cyanea. This
species is distinguished by its blue-green
colouration typical of scarab beetles. In the field,
this phenomenon is frequently observed and
requires regular monitoring. To address this, a
Theysohn-type pheromone trap for pine bark
beetles, equipped with the combined pheromone
IAC ECOLURE, was installed near the observation
plot (Figure 8). However, bark beetle monitoring in
the Mokra Gora region, Uzice Forest Estate,
specifically in the Panjak 20 compartment, section
C, was not conducted this year because the trap was
not active. The trap was removed, but the potential
risk of infestations by Ips sexdentatus, Ips
acuminatus, and Hylastes species underscores the
need to renew monitoring and reinstall the trap,
again using a combined pheromone for pine bark
beetles. The table notes in the annex contain
essential information related to bark beetle
monitoring during this season. A modest increase in
bark beetle populations compared to previous years
was observed, likely influenced by the proximity of
a temporary wood storage site near the trap.

As in past years, significant numbers of bark
beetle predators (Clerus formicarius) and species
from the genus Carabus were captured. Given their



6poj Bpcta u3 poaa Carabus. Kako cy oBo mMoxma
HajKOPHUCHUjU MHCEKTH HAIIHUX ITyMa, HajooJke Ou
OWJIO HE TPeTy3UMTH UKAKBE aKTUBHOCTH.

30or oOWMMHOCTH TOJaTaka, Tabene ca
KOMILIETHUM pe3yJATaTUMA CYy TIPUKa3aHe y AHEKCY
5.

IMoctoju wuneja na ce OOpOBHM  Kao
XpaHHUTEJbKE - 003UPOM Ha M3TIIEA U AYyTOTOJHUILIELY
HETIPOMEHJBUBOCT, jeTHOCTABHO HETY]y U IITHTE Y
OKBHPY OIJIEJTHE TapIielie, JOKJIe TOJl je TO Y HaIloj
mohu. VY  BpEMEHCKO-IPOCTOPHOM  HACTaJOM
BakyyMy Moryhe je ocMuciauTu OpojHe orjiene ca:
kcmirodaramMa, TMOTKOpHAlIMa, 3aTHM ca Takohe
MOMUEAHUM KOMILIEKCHMa Mapa3uTouaa KOju Cy
CByJla OKOJIO, T€ IIOBPEMEHO OOpATUTH MaXKkY U Ha
OKOJIMHY Ta4YKe U €BEHTYyalTHE 3aloveTe CyKIlecHje -
CByJa rie je mojaBa Moryha.

Wnaue, wako je cTaB TpucTpacaH u
Ccy0jeKTHBaH, TOBOJLHO MPOCTOpa M T00pe uieje Ha
OBOM MECTY MOTY U3HEJIPUTHU PE3yJITaTe O TPEHYTHO
HajaKkTyelHjujuM  noraharkbuMa Ha  CIMYHHM
Kyntypama. Tpeba nobutu oarosop mta he of
Opojuux mperehux ¢dakropa (yIaHIaHHX ca METEO-
KIIMKMAaTCKAM CTPECHUM OKOJIHOCTHMA), YYUHUTU
CyIlIEkhe WIN CTpalakbe TPEHYTHO JKUBUX cTadaia
CBEC VIPOKCHHjHM, KOJMKO he BpeMeHa OHTH
MMOTPeOHO J1a ce CUCTEM HapyIIK U Ha Kpajy mpehe y
HEMHHOBHY (asy oxymupama WIH H3MEHa
MHUINjATHUX )KUBOTHUX M IOKPETAYKHX CHJIA, KOje&
BHJIHO TIPECTajy JACITOBATH.

VY mnopehewmy ca mpupogHMM cacTOjuHaMa
Oemor Oopa u 1wTa ce Hyau Ha Tepuropuju Cpouje,
OBHUM Ce MOXe TOOWTH MHOTO HJeja KOje TeK ueKa
paspama. Mumnubema CMO Ja TPWIMKY He O
Tpebao MpoMmyCTUTH, OTOTOBO HACTABHU JIM KIIMMa
ma Oyne cBe mTo OuWJpke Tepa Ha  TOJO
MpeXKMBJbaBamke. YTpaBo, HajBehe u OuWTHHje
MUTakE j€ KOJUKO AYTO je TaKO HEMITO, YOIIIITE je
moryhe?

critical role as beneficial insects in forest
ecosystems, no intervention is recommended.

Due to the extensive data collected,
additional tables with complete results are included
in Annex 5.

Given their vitality and long-term stability, it
would be best to maintain and protect the pine trees
as hosts within the observation plot for as long as
possible. In thus created temporal and spatial
vacuum, various experiments involving
xylophagous insects, bark beetles, and the
parasitoid complexes prevalent in the area can be
designed. Attention should occasionally be directed
toward the area surrounding the observation plot
and any potential successional developments
wherever they might arise.

Although this perspective might seem partial
and subjective, the available space and innovative
ideas at this site have the potential to provide
valuable insights into current issues affecting
similar stands. Critical questions include which of
the many threatening factors—linked to
meteorological and climatic stress events—might
ultimately lead to the dieback and decline of these
still living but increasingly vulnerable trees. How
long can these trees live before the system is
disrupted, transitioning into a phase of inevitable
decay or substantial transformation of its
foundational driving forces that are obviously
ceasing to function?

By comparing this stand with natural Scots
pine forests across Serbia, numerous ideas can be
developed and elaborated. We believe that this
opportunity should not be missed, especially if the
climate continues to push plants into survival mode.
The most pressing question remains: how long can
such resilience be sustained?
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Tabena 10.5. 672024. (PLT) Tabena ca mogaimma o napiieiiy U31BOjEHO] 3a OlEHY CTama Kpolimu cradbana, Huso 11, Mokpa I'opa

Table 10.5. 672024. (PLT) Data on the plot selected for crown condition assessment, Level 11, Mokra Gora

Bojan Konatar,
R. Gagi¢-Serdar,
Suzana Mitrovi¢

Koumpne | pojmpnene | Jumionns Tomdee | Toomies | Maee | Mt | oo s
Sequence number Country Code Observation plot Date of assessment Latitude Longitude Altitude (code) Other observations
M. Mapkosuh,
Bojau Konarap,
P. I'aruh-Cepnap
Cysana Mutposuh/ Jpyru usnas: 110424
1 67 5 180424 +43%45'27" +19929'00" 12 M. Markovié, Second field visit:

110424
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11. ®JIOPUCTHYKA 1
BETETALINJCKA UCTPAJKABAIbLA
Y 2024. TOJJMHU

11. FLORISTIC AND VEGETATION
SURVEY IN 2024

[IpoyuaBame npuzemue Beretanuje y 2024.
TOJITHH Ha CBE TPH OMOWHIUKAIMjcKe Tauke HuBo-
a |l m3BpmIeHO je y TpH acriekTa: mpojichHw, TeTHH
n jecemu. DropucTMYKka W  BereTanyjcka
UCTpaXMBamka W3BpIICHA Cy MO0 mpeasuleHoj
MCTOAUIIN 3a MPUKYIJbALEC U 06pazly nmogaTraka
(Biological diversity - Assessment of ground
vegetation, 2020), koje cy ycBojuie 3eMJbe
yuecnurie ICP Forests (International Co-operative
Programme on Assessment and Monitoring of Air
Pollution Effects on Forests).

11.1 OIZIEJHO IIOJbE KOITAOHHK

OneHa MOKPOBHOCTH NPUCYTHHX BpCTa Y
copary npeeha, xxOyma u mpuzemHe ¢uiope Ha
omonnmukanujckoj Tauku HuBO |l — Komaonuk
u3ppiieHa je 05.06.2024. romune, 28.08.2024.
romuHe u  16.10.2024. roawHe, Ha paHUje
NOCTaBJbEHUM OIJIEIHUM [apuenaMa y BHIY
kBagpara (10 x 10 m), uymme je YKyIHO
oOyxBaheno 400m? moBpmmHe. HaBenene
napuesne cy Ha TepeHy BUAHO oOesexeHe.

V rtabemun 11.1. (O6paszan 672024.PLV)
NpUKa3aHH Cy OCHOBHH MOJAX O OTJIEAHUM
NOBpIIMHAaMa (HaaAMOpCKa BHCHHA, reorpadcka
IIMPUHA M OYXKHMHA, NaTyM OLEHE, IOKPOBHOCT
crmpara apseha, cripara )x0yma (oacipaTa HICKOT
*KOymha M BUCOKOT kOyma) H crpara MpH3eMHE
¢duope, cpenma BHCHHA cIpata OkOyma H
npuzemMHe  (iope, TMOKPOBHOCT  MAaXOBHHA,
HETIOKPHUBEHH JICO 3eMJBHUINTA, KA0 U MOKPUBEHOCT
3eMJBHILTA JIUCHUM OIaJoM).

VY Tabenu A6.1. (Obpasar; 672024.VEM) je
NpUKa3aH CIHCaK EBHJCHTUPaHMX Ousbaka ca
OLICHOM HHUXOBE IIOKPOBHOCTH HM3paXKEHE Y
MPOLIEHTHMA TI0 CIIPaTOBUMA.

VYenen nepoiioMa of MpOIUIE TOJWHE, HA
HENIOKYITHOM  [POCTOPY  OIJICJAHE IOBPIIMHE
onomnaukanujcke tauke Hupo Il — Komaonwuk,
JIONJIO je JI0 W3pa3uTor NpocBeThaBama. Kao
nocieauia nopehanor mpuiIuBa CBETIOCTH, MOTJIa
ce ouekuBaTH Beha TOKpPOBHOCT OWibaka y
npu3eMHOM cliojy. Mehytum, neto 2024. ronune
je OWIIo M3pa3uTo CYUIHO y OYXKEM BPEMEHCKOM
nepuosy, ca  BpJIO  BHCOKMM  JHEBHUM
TeMIIepaTypama 1 CKOPO ariCOJIyTHUM H30CTAaHKOM
majaBUHa, INTO j€  Y3POKOBaJO0 CMAambCHEe
OpojHOCTH BpCTa y cripaty npuseMHe ¢iope.

The study of ground vegetation in 2024 on all
three Level 1l sample plots was conducted in three
periods: spring, summer, and autumn. Floristic and
vegetation research was carried out according to the
prescribed methodology for data collection and
processing (Biological Diversity - Assessment of
Ground Vegetation, 2020), adopted by the
participant countries of ICP Forests (International
Co-operative Programme on Assessment and
Monitoring of Air Pollution Effects on Forests).

11.1 KOPAONIK SAMPLE PLOT

The assessment of coverage of present
species in the tree, shrub, and ground flora layers on
the Level Il sample plot on Kopaonik, was
conducted on 5 June 2024, 28 August 2024, and 16
October 2024, on previously established square
experimental plots (10 x 10 m), covering a total area
of 400 m2. These plots are visibly marked in the
field.

Table 11.1. (Form 672024.PLV) presents
basic data about the experimental plots, including
elevation, latitude and longitude, assessment date,
coverage of the tree layer, shrub layer (sublayers of
low and high shrubs), and ground flora layer, mean
height of the shrub and ground flora layers, moss
coverage, uncovered soil areas, as well as soil
coverage by leaf litter.

Table A6.1. (Form 672024.VEM) provides a
list of recorded plant species along with their
coverage ratings expressed as percentages for each
layer.

The ice damage from the previous year
caused significant canopy opening across the entire
Level Il sample plot on Kopaonik. This increase in
light influx was expected to result in greater plant
coverage within the ground layer. However, the
summer of 2024 was exceptionally dry,
characterised by prolonged periods of very high
daily temperatures and an almost total absence of
precipitation. These conditions led to a notable
decline in the number of species within the ground
flora layer.
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HcroBpeMeHo, BpCTe Koje Cy IpeocTalie cy Moreover, the remaining species exhibited a

3HATHO CMamHIe CBOjy MHOKpoBHOCT. OBO ce substantial reduction in coverage, particularly
HApPOYUTO OJHOCH Ha JICTEU U JECCHbH aCTICKT. during the summer and autumn periods.

Ha  ornmemuuM  MOBpIIMHAMA  HHCY No new plant species were observed on the
KOHCTaTOBAaHE HOBE OWJbHE BPCTE y OAHOCY Ha experimental plots compared to previous years.

MIPETXOAHE TOIHUHE.

L UNUY s e X Wich ‘
Cauka 11.1. Gentiana asclepiadea L. Canka 11.2. Luzula sylvatica (Hud.) Gaudin
Figure 11.1. Gentiana asclepiadea L. Figure 11.2. Luzula sylvatica (Hud.) Gaudin

b )

Cauka 11.3. Paris qadrifoiz; L. )  Camka 11.4. Ajuga pyramidalis L.
Figure 11.3. Paris quadrifolia L. Figure 11.4. Ajuga pyramidalis L
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Cumka 11.5. Veratrum album L. Cinka 11.6. Myosois sylvatica Ehrh.ex Hoffm.
Figure 11.5. Ajuga pyramidalis L Figure 11. 6. Myosotis sylvatica Ehrh.ex Hoffm.
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Ta6ena 11.1. 672024.(PLV) - OcHoBHu mojaru o napiein — KonaoHuk

SUOIBAIBSCO JoYIQ [BHEBKBLIRE BIBLO()

(%) abelano) Jani Jea
/(%) WOI'BLIO WHHOMI BLITMITNOE LOOHIEUANO] |

10
10
10
20
20
20
30
30
30
30
30
30

(%) ealY [10S palanodun
/(%) BLIIMIrWOE 09X MHAgHANOIIOH

10
30
40

30
40

55
20

40

40

30
60
70

(%) abe1an0D) SSOIN /(%) BHHEOXEBIN 1O0HEOdNO] |

15

(%) abelano) ei10|4 punoio
/(%) odour¢ ormoendu eredud roongodyory

90
70
60
70
60
45
80
60
50
70
40
30

(w) 1yBiaH ®IO|4 PUNOIS) UBSIN
J(w) odour¢ onmaendn erednd eHuouE eHI2d)

0,2
0,3
0,2
0,2
0,3
0,2
0,2
0,3
0,2
0,2
0,3
0,2

(9%) abetano) Jakeigns qnuys ybiH
/(%) eHAQX J0MOOUd eLedIdron LooHdodNO |

(%) sbeiano) 1ake|gns gniys mo
/(%) eHAQX J0MOMH BLRdIOTON 100HE0dNO] |

20
10

30

20
10

(9%6) 8be18n0D J9Ae gnIys
/(%) eHAOX eLedio LooHgodMOl T

25
15
10

15
15
15
35
25
15

(w) wbIaH Jake gniys uea|y
J(wr) eHAQX elRdIO BHUOUE RHIOA)

0,8
0,8
0,8
15
15
15

15
15
15

(9p) abelano) 1ahke sall
/(% ) eyoadr eredus Loongodxoy|

10
10
10
60
60
60
50

50
50

(zw) easy pajdwes
/(;w) erumdaon eaegondos g

100
100
100
100
100
100
100
100
100
100
100
100

8oua4 /erediQ

(w) uoneAs|3 yenuound exodowrey

35
35
35
35
35
35
35
35
35
35
35
35

apnyIBbuo /eHmKAY exddedio I

+204850
+204850
+204850
+204850
+204850
+204850
+204850
+204850
+204850
+204850
+204850
+204850

apnie] serudum exodedios |

+431730
+431730
+431730
+431730
+431730
+431730
+431730
+431730
+431730
+431730
+431730
+431730

a1 AsAIng foHOTIO WALR]!

050624
280824

161024
050624
280824

161024
050624

280824

161024
050624

280824

161024

Joquinu AoAIng/oHaMO [odq

1
2
3
1
2
3
1
2
3
1
2
3

poys|N Buijdwres jesiegondoek HEURRH

SIaqWIB|N| Wea ] /eWHL edoHRIh [odq

Ql Wea] /eWHL 7]

12
12
12
12
12
12
12
12
12
12
12
12

Jaquinu ajdwes /exdoeA fodgq

Jaguinp 10]d /oranden fodq

Anuno) yeaexdy

67
67

67
67
67

67
67

67

67
67

67

67

Table 11.1. 672024.(PLV) - Basic Data on the Plot — Kopaonik
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11.2 OITIEJHO IIOJbE IIPHH BPX

OrneHa TOKPOBHOCTH TPUCYTHHX BpCTa Y
cupary npseha, xOyma u mpm3emHe (iope Ha
omonHmukanujckoj Ttaukun Huso Il — Llpam Bpx
u3ppiieHa je 03.06.2024. romune, 26.08.2024.
romuae u 14.10.2024. ropuHE Ha MOCTaBJLCHUM
OTJICAIHUM Tapienama y Buay kBaapata (10 X 10 m),
guMe je ykymHo oOyxBaheno 400m? moBprumHE.
Hasenene mapuerne cy Ha TepeHy BUAHO O0€TIEKEHE.

VY Ttabenu 11.2. (O6pasany 672024.PLV)
NpUKa3aHd Cy OCHOBHH IOJalll O OIJIEJHUM
noBpiiMHaMa (HagMopcKka BHCHHA, Teorpadcka
IIMPUHA W [y>KUHA, JaTyM OLEHe, NOKPOBHOCT
crmpara apseha, crpara x0yma (mmoacmnparta HICKOT
*KOyma M BHCOKOT XOyma) U CIpara MpHU3eMHE
¢ope, cpenma BUCHHA crIpaTa )XO0yHba 1 IpU3eMHe
¢ope, MOKPOBHOCT MaxOBHHA, HEMIOKPHBEHHU IEO
3€MJBHINTA, Ka0 ¥ HOKPUBEHOCT 3eMJBHIIITA JINCHUM
OTIaJIoM).

VY Ttabenmu A6.2. (O6pazan 672024.VEM) je
NpUKa3aH CHHCaK EBHICHTHPAaHHX OwWibaka ca
OLICHOM FHHXOBE TIOKPOBHOCTH H3paxKeHEe Yy
MPOLIEHTHMA TI0 CIIPaTOBUMA.

Ha ormennum mospmmHama, Oyksa (Fagus
sylvatica L.) ce HakoH ImTeTa OX JexojoMa M3
MPEeTXOJHUX TOoAWHA y cmpary napseha joun Buiue
peBUTanu3oBaga, T€ je HE3HATHO NoBehaH meH
CKJIOII Y OTHOCY Ha MPETXOIHY TOJHHY.

Takohe, mpumerHo je Omaro moBehame
ckionia OykBe M Yy copaTy kOyma, y OJHOCY Ha
npeTxoaHy roauny. VcroBpemeno, mosehana ce u
HBEHa BUCHHA y 0BOM crpary. [loBehame ckiomna
JOMHUHAHTHE BPCTE Y CHpaTy XO0yma, HCTOBPEMEHO
jé yTHIAIo Ha CMamemhe NOKPOBHOCTH KYIHHE
(Rubus hirtus L.) y oaHOCy Ha MpeTxoHe roiuHe,
KaKo y OBOM CIpaTy, Tako M y CHpaTy MpH3eMHE
(ope.

300r HHTE3WBHOT pa3Boja moamIiIaTka OyKBe,
yKyTaH Opoj BpCTa y IPU3EMHOM CJI0]y C€ He3HATHO
CMamHno, a MpeocTaje BpPCTE Cy CMamuie CBOjY
NMOKpoBHOCT. OBO € HAPOYHUTO OJHOCH Ha KyIHHY,
YHjH je TPU3EMHH CJI0j paHHuje OHOo BPJIO pa3BHjeH.

Ha  orjgemuuM  moBpmmMHamMa  HUCY
KOHCTAaTOBaHE HOBE OWJbHE BpCTE y OJHOCY Ha
MPETXO/IHE TO/INHE.

11.2 CRNI VRH SAMPLE PLOT

The assessment of the coverage of species
present in the tree, shrub, and ground flora layers on
the Level Il sample plot — Crni Vrh was conducted
on 3 June 2024, 26 August 2024, and 14 October
2024, on square experimental plots (10 x 10 m),
encompassing a total area of 400 m2. These plots
were visibly marked in the field.

Table 11.2. (Form 672024.PLV) presents
basic data about the experimental plots, including
elevation, latitude and longitude, assessment dates,
coverage of the tree layer, shrub layer (sublayers of
low and high shrubs), and ground flora layer, mean
height of the shrub and ground flora layers, moss
coverage, uncovered soil areas, and soil coverage
by leaf litter.

Table A6.2. (Form 672024.VEM) provides a
list of recorded plant species along with their
coverage ratings expressed as percentages for each
layer.

Beech trees (Fagus sylvatica L.) growing on
the experimental plots showed further revitalisation
in the tree layer following ice damage from previous
years, with a slight increase in its canopy density
compared to the previous year.

Additionally, a slight increase in the density
of beech was observed in the shrub layer compared
to the previous year, along with an increase in its
height within this layer. The increased density of
this dominant species in the shrub layer
simultaneously led to a reduction in the coverage of
blackberry (Rubus hirtus L.) compared to previous
years, both in the shrub and ground flora layers.

Due to the intensive development of young
beech growth, the total number of species in the
ground layer slightly decreased, and the remaining
species showed reduced coverage. This was
particularly noticeable for blackberry, whose
ground layer was previously well-developed.

No new plant species were recorded on the
experimental plots compared to previous years.
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Cuauka 11.7. Fagus sylvatica L. (cipat x0ymba) » nmca 11.8. Ouena r[p3eMHe BereTanyje
Figure 11.7. Fagus sylvatica L. (shrub layer) Figure 11.8. Ground flora assessment

1R ol S
He (htope) Canka 11.10. Ruscus hypoglossum L.
Figure 11.9. Fagus sylvatica L. (ground flora layer) Figure 11.10. Ruscus hypoglossum L.

Camxka 11.11. Fagus sylvatica L. (ciipar apseha) Cauka 11.12. Lamium galeobdolon (L.)
Figure 11.11. Fagus sylvatica L. (tree layer) Ehrend. & Polatschek
Figure 11.12. Lamium galeobdolon (L.)

Ehrend. & Polatschek
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11.3 OITIEJAHO I1IOJbE MOKPA I'OPA

OrneHa TOKPOBHOCTH TPUCYTHHX BpCTa Y
cupary npseha, xOyma u mpm3emHe (iope Ha
omonHmukanujckoj Taukn Huso Il — Moxpa ['opa
u3BpiieHa je 06.06.2024. romune, 29.08.2024.
roguae u 17.10.2024. roguHe Ha TOCTaBJLCHUM
OTJICAIHUM Tapienama y Buay kBaapata (10 X 10 m),
guMe je ykymHo oOyxsaheno 400 m? moBprimHE.
Hasenene mapuerne cy Ha TepeHy BUAHO O0€TIEKEHE.

Y Ttabenu 11.3. (O6pasany 672024.PLV)
MpUKa3aHH Cy OCHOBHM IIOJAlld O OTJIEAHUM
noBpiiMHaMa (HagMopcKka BHCHHA, Teorpadcka
IIMPUHA W [y>KUHA, JaTyM OLEHe, NOKPOBHOCT
crmpara apseha, crpara x0yma (mmoacmnparta HICKOT
*KOyma M BHCOKOT XOyma) U CIpara MpHU3eMHE
¢ope, cpenma BUCHHA crIpaTa )XO0yHba 1 IpU3eMHe
(h1ope, TOKPOBHOCT MaxOBWHA, HEMOKPUBEHH JI€0O
3eMJBHIITA, KA0 ¥ MOKPUBEHOCT 3€MJBHUINTA JTUCHAM
OTIaJIoM).

VY Ttabenmu A6.3. (O6pazan 672024.VEM) je
MpUKa3aH CHHCaK EBHUISHTHpPAHNX OWJbaka IO
CIpaToBUMa ca OIICHOM HUXOBE IOKPOBHOCTH
U3paKeHe Y NPOLECHTHMA.

300r M3paXEHOT M IyTrOTPAjHOT CYIIHOT
nepuoaa y Toky jeta 2024. roguHe ca eKCTPEMHO
BHCOKMM TeMIlepaTypama, IIOjeJUHE BpCTe ca
OTJIEMHUX TIOBpIIMHA cy wm4esne. Ha oBum
MIOBPIIMHAMA Cy C€ 3aapKalie caMo KcepohriIHuje
BpCTE, aly Cy U OHE CMamHIe CBOjy OpOJHOCT U
mokpoBHocT. OBa  peayknuja  (QIOPUCTHIKOT
cacTaBa y Ipu3eMHOj (hJIOpH ce HApOUUTO OJIpas3uiia
y JIETEEM U jeCEHH-EM acCIeKTy.

VYkonuko ©Ou HapeaHe TOJuHE Ouiie
XUIPOJIOIIKK TOBOJbHE, MOXE C€ OYCKUBATU
MTOBpaTakK MIMYE3NTUX BpcTa U NoBehame OpOjHOCTH-
MOKPOBHOCTH OICTAINX BPCTA.

Ha  ornemnum MOBpIIMHAMA  HUCY
KOHCTaTOBaHE HOBE OWJbHE BpCTE Yy OAHOCY Ha
MPETXOJIHE TOJIMHE.
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11.3 MOKRA GORA SAMPLE PLOT

The assessment of the coverage of species
present in the tree, shrub, and ground flora layers on
the Level Il sample plot — Mokra Gora was
conducted on 6 June 2024, 29 August 2024, and 17
October 2024, on square experimental plots (10 x
10 m), encompassing a total area of 400 m2. These
plots were visibly marked in the field.

Table 11.3. (Form 672024.PLV) presents
basic data on the experimental plots, including
elevation, latitude and longitude, assessment dates,
coverage of the tree layer, shrub layer (sublayers of
low and high shrubs), and ground flora layer,
average height of the shrub and ground flora layers,
moss coverage, uncovered soil areas, and soil
coverage by leaf litter.

Table A6.3. (Form 672024.VEM) provides a
list of recorded plant species for each layer, along
with  their coverage ratings expressed as
percentages.

Due to the pronounced and prolonged
drought during the summer of 2024, accompanied
by extremely high temperatures, certain species
disappeared from the experimental plots. Only
xerophilous species remained on these plots, but
their abundance and coverage also declined. This
reduction in floristic composition in the ground
flora layer was particularly noticeable during the
summer and autumn.

If the coming vyears have favourable
hydrological conditions, the return of the
disappeared species and an increase in the
abundance and coverage of the surviving species
can be expected.

No new plant species were recorded on the
experimental plots compared to previous years.
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Cymmka 11.13. Fraxinus ornus L.
Figure 11.13. Fraxinus ornus L.

Cummka 11.15. Brachypodium syIvaticu(Hu.)eauv.
Figure 11.15. Brachypodium sylvaticum (Hud.)Beauv.

e -

' Camka 11.17. Fragaria vesca L.
Figure 11.17. Fragaria vesca L.

Cuauka 11.14. Asplenium adiantum-nigrum L.
Figure 11.14. Asplenium adiantum-nigrum L.

Cauka 11.16.

ST S N
Sabguisorba minor Scop.
Figure 11.16. Sabguisorba minor Scop.

A

< L h
Canka 11.18. Rubus canescens DC.
Figure 11.18. Rubus canescens DC.
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Ta6emna 11.3. 672024.(PLV) - OcHoBHu nofaiy o napuein — Mokpa ['opa
Table 11.3. 672024.(PLV) - Basic Data on the Plot — Mokra Gora
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12. ®EHOJIOIKA OCMATPAIbA V¥
2024. TOTAHUA

12. PHENOLOGICAL OBSERVATIONS
IN 2024

QdeHonoruja je Hayka O TIoOjaBama, Koja
IpoydYaBa TOAMIIGM Pa3BOj OPraHCKOT CBETa
(Jovancevi¢, 1952). Tlogamu O TEpHOAMIUTETY
MOjeJMHUX T0jaBa KoJ OuJbaka Hpyskajy BpenHa
casHamka O HHXOBOM CTamy, Kao M Moryhem
NIeTOBalby ~ OKOJNMHE, TOCEOHO  KIMMATCKUX
Bapujanuja. M3 Tor pasnora, QeHoyomKa
UCTpaXMBamkba CE€ HEPETKO CIIPOBOJC pajH
yTBphUBama yTHIaja KIMMATCKHUX IpOMEHa Ha
ousbau cBeT (Jochner u Menzel, 2015).

I'maBHu e monutopunra Ha BT Huso
Il Ha xKojuma ce mocMatpa (EeHOJIOTHja LTYMCKOT
npeha jecte cHUCTEeMaTcKO TMoOcMarpame |
CHHMame TOIUIIBNX (aza pas3Boja HIyMCKOT
npBeha, amm W TOCMaTpame M CHUMAbe
OMoTHYKHX HW(IM) aOWOTHYKWUX YHHHIANA U
mojaBa. OcHOBHM  3amaTak  (PEHONOIIKHX
ocMaTrpama je 00e30eAuTH OCHOBHE W JIOJIATHE
nHpoOpMaIje o0 MmojaBamMa Ha cTabimMa Koja ce
Hamaze Ha onpeheHoj Taukm — kKako Oum ce
OPUKYNHIN (EHOJIOMKH oAl U JJOBENU Y BE3y
ca yTHIajeM KJIMMe Ha IIyMCKe eKOCHCTEME.

Mako 06m Omiao mokeJbHO na (eHOJIOTHja
Owspaka TOApa3yMeBa IPOyYaBamkbE BEIHKOT
Opoja Bpcta y3 mpaheme CBUX 3Ha4YajHUX
acrieKata BUXOBOT JKMBOTHOT LUKIIyca, Kao IITO
Cy KIHjame, JoCTH3ame (aze 3perocT, MoYeTaK
nepuoja MUpOBama, aze oTBapama Mynojbaka u
[[BeTae, IUIOJOHOUICHE, PACT, CKIIAJUIITEHE
XpaHJBUBUX MaTepHja, onajame Iuinha, Kao u
apyre QeHomomke ¢ase — HAKAIOCT, TO je
unenpaktiuHo (Blades et al., 2008). ®enodase
KOje ce Hajuemhe mpare Cy JIMCTame U IBETambE.
Jluctame m 1BeTame Cy pe3yNiTaT HMHTEPAKIIH]C
u3Mel)y reHetmukux ¢axtopa BpcTe U (pakropa
cnospamibe  cpeauue  (Cenci et al., 1996).
[Mouerak nBeTama W JIMCTama je y CIOpe3H ca
MHOTHM (haKTOpHMa CIIOJballllbe CpeAnHe, Mehy
kojuma cy: (1) Temmnepatypa, (2) myxuHa aaHa,
(3) cremeH ckIOIUBEHOCTH Beretaryje, (4)
AKTUBHOCT OIpamuBava U (5) MUKPOKIUMATCKH
ycnosu (Shetler u Wiser, 1987).

Crabma koja Cy mHpeaMeT MOHHTOPHHIA
onabpaHa Ccy Ha OCHOBY 3acTyIUbEHOCTH Ha
LIYMCKHM MOBpIIMHAaMa (TO Cy Haj3acTyIJbCHUjE
Bpcte). llpn n3bopy mHIUBHUAYA, OWIIO je BaXKHO
Jla OHEe pacTy Ha PaBHOM WM cllabo0 HAarHyTOM
TepeHy, jep Cy TO ONTHUMAJHH YCIOBH 3a pa3Boj
Owbke. 3a TecT-MHAMBHIAYE HHUCY Y3HMaHe
OnJbKe KOje pacTy Topen CTeHa, Ha OcaMH, Ha
W3y3€THO BIIAXKHOM WM CYBOM MECTY — KOJ
KOjUX NOjeANHU (PAaKTOPH jaue Aenyjy Ol APYTHX.
Baxan ¢akrop je Omo u apeanm ocmarpaHHX
BpCTa, TO  jecT, HHUXOBA  ayTOXTOHOCT.

Phenology is the science of phenomena that
studies the annual development of the organic world
(Jovancevi¢, 1952). Observations of the periodicity
of specific phenomena in plants offer valuable
insights into their health and the potential influence
of environmental factors, particularly climate
variations. As a result, phenological research is often
conducted to assess the impact of climate change on
plant ecosystems (Jochner and Menzel, 2015).

The primary objective of monitoring Oon
Level Il SPs, which focuses on the phenology of
forest trees, is the systematic observation and
recording of their annual developmental phases. This
includes documenting biotic and abiotic factors and
events that may affect the trees. The main purpose of
phenological observations is to collect essential and
supplementary data about the trees at specific sites,
facilitating the analysis of how climatic conditions
influence forest ecosystems.

While it would be ideal for plant phenology to
encompass the study of a wide range of species and
address all significant aspects of their life cycles,
such as germination, maturation, dormancy onset,
budburst, flowering, fruiting, growth, nutrient
storage, leaf shedding, and other phenological
phases, this approach is unfortunately impractical
(Blades et al., 2008). As a result, the most
commonly observed phenophases are flushing and
flowering. These phases are the outcome of complex
interactions between a species' genetic factors and
environmental conditions (Cenci et al., 1996).The
timing of flowering and leafing is influenced by
various environmental factors, including:
temperature, (2) day length, (3) canopy closure, (4)
pollinator activity, and (5) microclimatic conditions
(Shetler and Wiser, 1987).

The monitored trees were selected based on
their prevalence in forested areas, representing the
most dominant species. Careful consideration was
given to selecting specimens growing on flat or
gently sloping terrain, as these conditions provide
optimal growth environments. Trees growing near
rocks, in isolated locations, or in areas with extreme
moisture or dryness—where certain environmental
factors dominate—were excluded from the selection
process. The species' natural range of distribution
and nativeness to the area were also crucial factors
in the selection. Phenological analysis was carried
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deHoNoImIKa aHaNM3a je W3BEACHA Ha OCHOBY
pENpe3eHTaTUBHOT y30pKa U MpeMa yTBpheHOM
IUIaHY TOKOM BETETaIlOHOT MEpHojia, BohemeM
eBHJICHIIMj€ O YOUCHHUM II0jaBaMa. 3a OBY CBPXY,
Ha BUT Huso Il, ogabpano je mo 15 crabana
JIOMHHAHTHE BPCTE Ha CBAKOj OTJICAHO] TTAPIICITH.

Ha BUT, y oxBupy (QEHOTOUIKUX
ocMmaTpama, Ipare ce MW KOHcTaryjy cienche
(enomnomke nojase (03HaYeHE OpojKama):
muctame (1);
- mpoMeHa 0Ooje numha wWIM YeTHHA
(mexonmopuzanwmja) (2);

- omajame nuiha win 4yetusa (3);

- 3Ha4ajHU 3Hanu omreheHa mumrha win
YeTHHA WIN 1ielie Kpolimke (4);

- ocraja omrehema (JIOMOBH TpaHa H
crabaia, u3BasjpbMBame cTabana) (5);

- CEeKyHIapHO MyTUbEHE (moHOBHO
nucTame) (6);

- uBerame (7).

On mpBoOT HM37acKa Ha TEPEH, OBE M0jaBe ce
mpare Ha oabpanum crabamma
MO3ULIMOHUPAaHNM Ha UCIIUTHBAHO] MapIeIH, alu
U Ha OHMM cTa0iMMa Koja ce Hajlaze Ha LEJIoj
BUT.

Crenen pErucCTpOBaHUX ¢denodaza
paHrupa ce nmpemMa HapeaHoj cKaiu (i OpojuyaHuM
03HaKama):

- <1% (1);

- 1-33% (2);

- 33-66% (3);

- 66-99% (4);

- >99% (5).

JlyropouHuM ocMmarpameM (EHOIOMIKNX
mojaBa, Kao u 00pagoM pe3ysitaTa JOOUjeHUX
aHaJIM30M BPEMEHCKUX CcepHja mojaraka, moryhe
je youuTH oipeljeHe TpeHI0Be KOjU OJCTYIajy O/
yoOn4ajeHuX QeHoJomKuX oopasama. Tako ce Ha
OCHOBY  3Ha4yajHMX  TlOMepama  IepHoza
(heHONIOMIKMX TIOjaBa (HIIP., JINCTamkE, IBETAE,
WIN TI0Z0HONICHHE) MOTY MPENO3HATH €JIEMEHTH
KOjH yKa3yjy Ha Ii100a1He KIUMaTCKe TPOMEHE.

300or o00MMHOCTH moOjaTaka, Tabene ¢
KOMIUIETHUM pe3yJITaTUMa Cy [pHKa3zaHe Yy
Amnexcy 7 (tabene A7.1-A7.6).
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out on a representative sample according to a pre-
established plan throughout the growing season,
with detailed records of observed phenomena. Level
Il monitoring included 15 trees of the dominant
species selected from each observation plot to ensure
accurate and reliable data collection.
On level 1l sample plots, the following
phenological parameters were detected and
monitored:
- leafing out (1)
- autumnal colouring (decolorisation) (2)
- leaf/ needle fall (3)
- significant signs of leaf/needle or crown
damage (4)

- other damage (broken branches or stems and
uprooted trunks) (5)

- secondary budding (re-leafing) (6)

- flowering (7)

Since the first field visit, these phenomena
were monitored on selected trees positioned within
the studied plot, as well as on other trees across the
entire sample plot area.

The degree of observed phenophases is ranked
according to the following scale (with numerical
designations):

- <1% (1)

- 1-33% (2)

- 33-66% (3)

- 66-99% (4)

- 99% (5)

Through long-term observation of
phenological events and the analysis of results
obtained from time-series data, it is possible to
identify certain trends that deviate from typical
phenological patterns. For instance, significant shifts
in the timing of phenological events (e.g., leafing
out, flowering, or fruiting) can reveal indicators of
global climate change.

Due to the extensive volume of data, tables
with the complete results are presented in Annex 7
(Tables A7.1-A7.6).



12.1. OI'JIE/JHO IIO/BE KOITAOHUK

Ha BUT Konaonuk, y OKBUpY HoOTHapiiele
Koja je u3ABOjeHa 3a (DEHOJOIIKa HCTPaXKHBaIba,
omabpano je 15 crabana cmpue (Picea abies) koja
Ccy mpeaMer (EHOJIOMIKHX OCMaTpama CBaKe
roguae. Ha moderky Bereranuone cezone y 2019.
TOJMHH, 3aMeleHa Cy IBa cyBa crabna (Op. 88 u
114) moBum ctabnuma (6p. 93 u 117).

Y 2024. ronmuHmM, ¢eHOJOUIKE I0jaBe Ha
omabpaHuMm  crabiaumMa Cy  TOCMarpaHe Y
KOHTUHYUTETY, OHAKO KaKO Cy c€ CMemHBaie. Y
Tabenmm 12.1 mpuKka3aHW Cy OCHOBHH TIOMAITd O
ocMaTpaHHM cTabimMa, a y Tabenama A7.1-A7.2 cy
nojany NPUKYIUbEHU (EHONOIIKAM OCMaTpamuMa
Ha BUT KonaoHuk.

12.1. KOPAONIK OBSERVATION PLOT

On the Level Il SP Kopaonik, within the
subplot designated for phenological research, 15
Norway spruce trees (Picea abies) were selected for
annual phenological monitoring. At the beginning of
the 2019 growing season, two decayed trees (Nos.
88 and 114) were replaced with new ones (Nos. 93
and 117).

In 2024, phenological events on the selected
trees were continuously monitored as they occurred
throughout the season. Table 12.1 provides key
information about the observed trees, while data
collected from the phenological observations on SP
Kopaonik are presented in Tables A7.1-A7.2.

Tabena 12.1. 67 2024 (PLP) Tabena 3a perucrpanujy apBeha n3abpaHor 3a HHTEH3UBHH (EHOJIOIIKA MOHUTOPHHT —

Konaonnk

Table 12.1. 67 2024 (PLP) Registration table for trees selected for intensive phenological monitoring — Kopaonik

Petiu 6p. Iugpa spere Tartym Bp. cradaa Bunbus 1eo Tpasan Mosuuuja Jpyre '
Bp.napuene R KpyHe ocMaTpama | oncepBanmje
Sequence |y umber| | 1e€ SPecies focrabama Tree Visible crown |, O paba Vertical Other
number code Installation date number Visible direction A -
part direction | observations

1 2 118 160910 75 3 4 1 U. barbata
2 2 118 160910 76 3 4 1 U. barbata
3 2 118 160910 78 3 4 1 U. barbata
4 2 118 160910 79 3 4 1 U. barbata
5 2 118 160910 80 3 4 1 U. barbata
6 2 118 160910 85 3 4 1 U. barbata
7 2 118 160910 86 3 4 1 U. barbata
8 2 118 160910 87 3 5 1 U. barbata
9 2 118 160910 98 3 4 1 U. barbata
10 2 118 160910 118 2 4 1 U. barbata
11 2 118 160910 120 1 7 1 U. barbata
12 2 118 160910 121 1 5 1 U. barbata
13 2 118 160910 124 2 8 1 U. barbata
14 2 118 020419 93 3 4 1
15 2 118 020419 117 3 4 1

Y 2024. rogwHW, TOKOM IIPBUX OOMIIa3aKa
ornmenHor mosba  Komaonmuk  (11.  ampma),
peructpoBaHa je ¢enodaza mponudepanmje
yeTnHa y cTeneny <1%. 30or Harior Hactynama
(dhenodaze, mpomudeparnuja yeTuHa y orcery 1-—
33% HUje perucTpoBaHa. DEHOIOMKUM
cMaTpameM crabama 16. Maja, KOHCTaTOBaHa je
nponudeparyja ueTnHa y orncery 33—66%, 1ok oBa
nojaea y oncery 66—99% nuje 3abenexena. Tokom
HapeaHuX (eHonomkux ocMmarpama (27. jyHa, 23.
jyma wm 20. aBrycra), perucTpoBaHa je
nposiudepaiyja yeTuHa y crerneny >99%. [louerak
(denodaze omamama ueTwHa (Tj., CTENCH IOjaBe
<1%) Ha OBOM OTJIETHOM TIOJbY 3a0elekeH je 27.
cenreMOpa, mok je 18. okroOpa oBa TmoOjaBa
KoHcTaToBaHa y omcery 1— 33%.

Ha mnpumoxennm ¢ororpadujama (cimke
12.1-12.6) mpukaszaHo je cmemuBame (enodasa
Koje cy 3a0enexeHe Ha OIJICOTHOM  IOJbY
Konaonuk. CHuMIJbeHH MaTepujan je obOpaheH y

In 2024, during the first visits to the
Kopaonik observation plot (11 April), the
phenophase of needle proliferation was recorded at
a level of <1%. Due to the sudden onset of the
phenophase, needle proliferation in the range of 1-
33% was not observed. During the phenological
inspection of trees on 16 May, needle proliferation
in the range of 33-66% was noted, while this
phenomenon in the range of 66-99% was not
observed. During the subsequent phenological
observations (27 June, 23 July, and 20 August),
needle proliferation exceeding 99% was recorded.
The beginning of the needle shedding phenophase
(i.e., level <1%) on this observation plot was noted
on 27 September, while on 18 October, this
phenomenon was recorded in the range of 1-33%.

The following photographs (Figures 12.1-
12.7) show the succession of phenophases
recorded on the Kopaonik observation plot. The
recorded material was processed at the Institute of
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HNuctutyTy 3a mymapcerso y beorpany.

30or obuma  ¢oTOOOKYMEHTalMje, Yy
M3BEIITajy Cy TnpukazaHe (eHodaze Ha jeaHOM
onabpaHoM cTabily — O MO4YeTKa 10 3aBplIETKa
BereTanyje — JOK ce IMENOKymaH TOK mpahema
(heHONOMIKMX T0jaBa Ha TpeaBUl)eHUM cTadinmMa
JIOCTaBJba Y €IEKTPOHCKOM Ipmiory (Auekc 7).

Crab10 6p 78

Forestry in Belgrade.

Due to the extensive volume of photo
documentation, the report shows the phenophases
on a selected tree — from the beginning to the end
of the growing season — while the full tracking of
phenological events on the selected trees is
provided in the electronic annex (Annex 7).

Tree No. 78

Konaonuk, penonoruja Komaonuk, deHomnoruja Komnaonuk, ¢enomnoruja

Crabio 6p. 78 — anpun Crabmo 0p. 78 — Maj Crabmo 6p. 78 — jyH
Kopaonik Phenology Kopaonik Phenology Kopaonik Phenology
Tree No. 78 — April Tree No. 78 — May Tree No. 78 — June
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vk X5

<54

Konaonuk, ¢penonoruja Konaonuk, ¢penomoruja

Komnaonuk, ¢enomoruja
Crabo 6p. 78 — jyn Crabmo 0p. 78 — aBryct Crabio 6p. 78 — cenrembap
Kopaonik Phenology Kopaonik Phenology Kopaonik Phenology
Tree No. 78 — July Tree No. 78 — August Tree No. 78 — September

Cauxe 12.1-12.7. Ctabmo 6p. 78 omabpano 3a (eHoIo1IKa OcMaTpama Ha OTJIeIHOM 10Jby KomaoHuk
Figures 12.1-12.10. Tree No. 78 selected for phenological observations on SP Kopaonik
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12.2. OI'JIE/JHO IIOJBE LIPHHU BPX

Ha BUT IpHu BpX, y OKBHpY INOTHApLEIE
Koja je u3JBOjeHa 3a (PEHOJIONIKA HCTPAKHUBAMKA,
omabpano je 15 crabama Oykse (Fagus sylvatica)
Koja cy mpeaMeT (EHOJIOIIKAX OCMaTpama CBaKe
ronuHe. Ha modetky Bereramuone ce3one y 2019.
TOIMHH, 3aMEHCHA CY IBa cyBa ctadmna (op. 91 u 98)
HOBUM ctabiuma (0p. 93 u 104).

Y 2024. romunu, ¢eHOJOIIKe IojaBe Ha
omabpaHuMm  crabiauMa Ccy — TOCMarpaHe Y
KOHTUHYUTETY, OHAKO KaKO Cy C€ CMemHBaue. Y
tabenmu 12.2 mpukazaHu Cy OCHOBHHM TNOJAIM O
ocMaTpaHuM crabnuma, a y Tabemama A7.3—A7.4
Hajaze ce TmoJanu JIoOWjeHH  (hEHOJOIIKUM

ocmatpamuMa Ha BUT LpHu BpX.

12.2. CRNI VRH OBSERVATI
ON PLOT

On the Level Il SP Crni Vrh, within the
subplot designated for phenological research, 15
beech trees (Fagus sylvatica) were selected for
annual phenological observations. At the beginning
of the 2019 growing season, two decayed trees (No.
91 and 98) were replaced with new trees (No. 93
and 104).

In 2024, the phenological events on the
selected trees were observed continuously as they
occurred throughout the season. Table 12.2 shows
the basic data on the observed trees, and Tables
A7.3-A7.4 contain the data obtained from the
phenological observations on SP Crni Vrh.

Tabena 12.2. 67 2024 (PLP). Ta6eia 3a peructpaitijy apseha n3abpaHor 3a MHTEH3UBHE (PEHOIOMIKA MOHHTOPHHT —

Llpuu Bpx

Table 12.2. 67 2024 (PLP) Registration table for trees selected for intensive phenological monitoring — Crni Vrh

o—— IIugpa Bpere Tatym Buasbus neo Mpasan Tlo3unuja Jpyre )
bp.napuene R bp cradaa KpyHe ocMaTpama oncepsanmje
Sequence Plot number Tree species HOCTABLALA | 1 ree number Visible crown oemarpaia Vertical Other
number code Installation date Visible direction i ; .
part direction observations
1 4 20 090713 62 4 2 1
2 4 20 090713 64 2 1 1
3 4 20 090713 67 2 1 1
4 4 20 090713 74 2 8 1
5 4 20 090713 76 4 7 1
6 4 20 090713 79 4 5 1
7 4 20 090713 88 4 5 1
8 4 20 090713 89 4 3 1
9 4 20 090713 90 4 5 1
10 4 20 090713 92 4 1 1
11 4 20 090713 96 2 7 1
12 4 20 090713 97 2 4 1
13 4 20 090713 98 2 6 1
14 4 20 200319 93 4 5 1
15 4 20 200319 104 2 6 1

OcmarpameM crabaia Ha OTJIEAHOM IIOJBY
Lpuu Bpx, 4. anpuia je 3amaxeH MOYeTaK
¢denodaze mucrama (cremeH mnojaBe <1%), mpu
yeMy je Ha crabmmma Op. 67 u 74 oBa mojaBa
koHcTatoBaHa y omncery 1-33%. Hapegamm
ocMmarpameM cTabana, 18. ampuia, perucrpoBaHa
je ¢denodaza mmcrama y omcery 1-33%, a Ha
crabmuma Op. 67 u 74 y omcery 33-66%. 360r
HarJIOT HACTynama (PEeHOJIONIKE T0jaBe, TUCTABE Y
orcery 66—99% nuje perucrpoano. Ha crabmuma
je 17. Maja KOHCTATOBaHO TIOTIYHO JIUCTAarhE
(>99%), xoje je mOTBph)EHO W MPHUIMKOM HapeIHUX
ocMmartpama (16. jyna u 24. jyna).

IMouerak HacTymamwa QeHodaze omnaaama
mumha (crerreH mojaBe <1%) 3abemexen je 16.
aBrycra u notBphen cienehum ocmatpamem (5.
cenTeMOpa), Ka0 M ocMmarpameM 16. okToOpa Ha
Behnman crabama, MOK je HWCTOM NPHIMKOM Ha
ctabny Op. 104 oBa ¢eHodaza koHCTaTOBaHA Yy
orcery 1-33%.
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During the observation of trees on the Crni
Vrh observation plot on 4 April, the initial phase of
leafing was noted (level <1%), while trees no. 67
and 74 exhibited this phase within the 1-33%
range. Subsequent observations on 18 April
recorded the leafing phase within the 1-33% range,
with trees no. 67 and 74 reaching the 33-66%
range. Due to the rapid onset of the phenological
phase, leafing in the 66-99% range was not
observed. By 17 May, complete leafing (>99%)
was confirmed on the trees and further validated
during subsequent observations on 16 June and 24
July.

The onset of the leaf fall phase (level <1%)
was recorded onl6 August and confirmed during
the next observation on 5 September. By 16
October, this phase was observed on most trees,
while tree no. 104 exhibited leaf fall in the 1-33%
range.



Ha dotorpapujama (cnuke 12.7-12.13)
npukazaHo je mpaheme ¢QeHodaza Ha oriegHOM
nosby llpuu Bpx. CHUMJbEHM MaTepujan je
oOpahen y MactutyTy 3a mrymapcTso y beorpany.

300or obumHOCTH (HOTONOKYMEHTALHje, Y
M3BEIITAjy Cy TpuKazade ¢eHodase jemxHoT
omabpaHor crabna, OJf MOYeTKa JO 3aBpIIETKa
Bereranyje, MJOK je IeJoKynaH ToK mnpahema
(heHOJIOIMKUX TI0jaBa Ha CBUM IIpeaBUheHUM

crabiimMa TPWIOKEH Yy EJNEKTPOHCKOM OOJHKY
(Anexc 7).

Photographs (Figures 12.8-12.14) document
the phenological phases observed on the Crni Vrh
observation plot. The collected material was
processed at the Institute of Forestry in Belgrade.

Due to the extensive volume of
photodocumentation,  the  report  features
phenological phases of one selected tree from the
beginning to the end of the growing season. The
complete dataset tracking phenological phases for
all monitored trees is provided in electronic format
(Annex 7).

Crabmo 6p. 79
Tree No. 79

Lpuu BpX, deHonoruja
Crabmo 6p. 79 — anpun
Crni Vrh Phenology
Tree No. 79 — April

LpHu BpX, deHonoryj
Crabio 6p. 79 — maj
Crni Vrh Phenology
Tree No. 79 — May

Lpuu BpX, deHonoruja
Crabmo 6p. 79 — jyH
Crni Vrh Phenology
Tree No. 79 — June

259



Hpuu BpX, penomorumja
Crabo 6p. 79 — jyn
Crni Vrh Phenology

Tree No. 79 — July

Upuu BpX, penomoruja
Crabio 0p. 79 — aBryct
Crni VVrh Phenology
Tree No. 79 — August

Hpuu BpX, penomorunja
Crabuno 6p. 79 — cenrembap
Crni Vrh Phenology
Tree No. 79 — September

Canke 12.8-12.14. Ctabno 6p. 79 omabpaHo 3a (heHOMOMIKa OCMaTpama Ha OrJIeJHOM oJby LIpHH Bpx
Figures 12.8-12.14. Tree No. 79 selected for phenological observations on SP Crni Vrh

12.3. OIVIETHO I10bE MOKPA I'OPA

Ha BT Moxkpa I'opa, y okBupy nornapueine
3a TpOIEeHy cTamka KpyHa U TIpHpacTa, 3a
(deHoNOMmKa ocMaTpama je omabpano 15 crabana
6enor 6opa (Pinus sylvestris).

deHonomKka ocMarpama Ha  0la0paHuUM
cTabimMa CHpOBOJIE C€ KOHTHHYHPAHO OJ TIPBOT
n3nacka Ha TepeH. Y Tabemn 12.3 mpukasaHu cy
OCHOBHU TOJalli O OCMaTpaHuM cTabimma, a y
tabenama A7.5-A7.6 Hamaze ce CBHA IOJALA
nobujern (enonomkuM ocmarpamuma Ha BUT
Moxkpa I'opa.

12.3. MOKRA GORA SAMPLE PLOT

On the Mokra Gora sample plot, within the
subplot designated for crown condition and growth
assessment, 15 Scots pine trees (Pinus sylvestris)
were selected for phenological observations.

Phenological monitoring of these selected
trees was conducted continuously since the first
field visit. Table 12.3 presents the basic data on the
observed trees, while Tables A7.5-A7.6 contain all
the data obtained from phenological observations at
the Mokra Gora sample plot.

Tadena 12.3. 67 2024 (PLP) TaGena 3a perucrpaiujy apseha ogadpaHor 3a MHTEH3UBHHU (EHOJIOIIKA MOHUTOPHHT —

Moxkpa I'opa
Table 12.3. 67 2024 (PLP) Registration table for trees selected for intensive phenological monitoring — Mokra Gora
Pennm op. Llu¢pa Bpcre Hdarym Bp craéaa e Mpasan Mosuuuja Apyre .
Bp.napueie . KpyHe ocMaTpama | onceppanuje
Sequence | byt numper| 1 "eC SPECies focranbarka Tree Visible crown OeMATPaIbA Vertical Other
number code Installation date| number Visible direction L -
part direction | observations

1 5 134 150813 83 1 1 1

2 5 134 150813 106 1 7 1 ==

3 5 134 150813 107 1 7 1 ---

4 5 134 150813 82 1 7 1 —

5 5 134 150813 320 1 8 1

6 5 134 150813 359 1 8 1

7 5 134 150813 140 1 8 1 ==

8 5 134 150813 141 1 7 1 -

9 5 134 150813 144 1 8 1 -

10 5 134 150813 183 1 1 1

11 5 134 150813 193 1 1 1 —

12 5 134 150813 222 1 1 1 -

13 5 134 150813 215 1 1 1 ===

14 5 134 150813 412 1 1 1 ==

15 5 134 150813 407 1 1 1 ==
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30or Harmor cMmemuBama  (eHodasa,
nposnudepanuja yetnHa y creneHy <1% Huje
3abenexxeHa Ha orjieaHoj mapuead Mokpa ['opa,
IoKk je mponudepanuja yertnna y omcery 1-33%
KoHCTatoBaHa 25. anpuna. [Ipomudepanuja
yetmHa y omcery 33-66% Takohe Huje
pErucTpOBaHa, JOK je oBa ()eHOJIOIIKA IojaBa y
orcery 66-99% 3abenexxena 20. maja, kao u 20.
jyHa. ®eHodaza moTHyHE Ipoiudepanuje YeTHHA
(>99%) Ha ocmaTpanuM cTabIMMa je YCTaHOBJbCHA
29. jyna. IlojaBa moyeTka omazama ueTrHa (<1%)
IIPBH IyT je perucTpoBana 23. aBrycra; noTBpheHa
je 25. centemOpa, oK je 24. okToOpa 3a0eieKeHo
onaname yetnHa y oncery 1-33%.

Ha ¢ororpadpujama (cimke 12.14-12.19)
jacHO ce youaBajy ¢deHodase Koje cy 3a0eiexeHe y
TOKY BereTaroHor nepuona y 2024. romuHu HA
crabiy Op. 144 Ha ornenuom mnosby Mokpa [opa.
CHuMIbeHH MaTepujai je oopahen y UucTuTyTY 32
mymapcTBo y beorpany.

30or oOuUMHOCTH (DOTOOKYMEHTAIHjEe Y
M3BEIITajy Cy MpHKa3aHe (DEeHONIOIIKe MojaBe Ha
jemHOM omaOpaHOM CTa0dy, OJ TMOYeTKa 10
3aBplIeTKa IepUoja BereTaluje, 0K je 110 TOK
npahema ¢enodaza Ha cBUM npeaBuheHUM
crabiauMa JaT y eJeKTPOHCKOM mpuiiory (AHekc
7).

e LT AT :
Mokpa I'opa, deHoOTH]j2
Crabmo 6p. 144 — anpun
Mokra Gora Phenology
Tree No. 144 — April

CTa60 op. 144
Tree No. 144

Mokpa I"opa, ¢eHonOrHja
Crabmo 0p. 144 — maj
Mokra Gora Phenology
Tree No. 144 — May

Due to the rapid succession of phenophases,
needle proliferation in the <1% range was not
recorded on the Mokra Gora observation plot.
Needle proliferation within the 1-33% range was
observed on 25 April. Proliferation in the 33-66%
range was not registered, while this phenophase in
the 66-99% range was recorded on 20 May and 20
June. Complete needle proliferation (>99%) on the
monitored trees was confirmed on 29 July. The
onset of needle shedding (<1%) was first observed
on 23 August, confirmed again on 25 September,
and needle shedding in the 1-33% range was noted
on 24 October.

Photographs (Figures 12.15-12.21) clearly
illustrate the phenophases recorded during the
2024 growing season on tree no. 144 on the Mokra
Gora observation plot. The captured material was
processed at the Institute of Forestry in Belgrade.

Due to the extensive photodocumentation,
the report includes phenological events for one
selected tree, spanning from the beginning to the
end of the growing season. The entire monitoring
process for phenophases on all designated trees is
provided in electronic form (Annex 7).

Mokpa I'opa, dhenomnoruja
Crabmo 6p. 144 — jyu
Mokra Gora Phenology
Tree No. 144 — June
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Moxkpa I'opa, eHoNOTHjA
Crabio 6p. 144 —jyn
Mokra Gora Phenology
Tree No. 144 — July

Mokxkpa I'opa, ¢peHonoruja
Crabimo 6p. 144 — aBrycr
Mokra Gora Phenology
Tree No. 144 — August

Moxkpa I'opa, dheHonoruja
Crabmo 6p. 144 — cenrembap
Mokra Gora Phenology
Tree No. 144 — September

Cauxe 12.15-12.22. Crabno 6p. 144 onabpaHo 3a (eHONIOIIKA OCMaTparka Ha OrJieIHOM moJby Mokpa ['opa
Figures 12.8-12.14. Tree No. 144 selected for phenological observations on SP Mokra Gora

Ha ocHoBy ¢eHOMOmKNX MopaTaka KOju cy
npukymbeHn y 2024. ronuan (32 Huso 1), moxe
ce 3amasuTh Ja je BapHjabMIIHOCT MOYeTKa
¢denodaze nucrama aHaNM3UpaHUX cTabana Ha
TpUMa OMJICJIHAM Mapienama o0yXBaTHia TepHOJ
on 4. mo 25. ampwia, ok je deHodaza modeTKa
omajgama Jimmha (detuHa) Bapupana on 16,
asrycta g0  27. cenremOpa.  ®eHodaze
JUCTama/onaaama aCHMIIIAll. OpraHa OTIoYeNe Cy
HajpaHuje Ha cTabnuma OyKBE OCMAaTpaHUM Ha
orenHoM mosby LlpHM BpX, JOK je TmojaBa
nposiudepanyje 4eTHHA HajKacHHje OTIodYe]a Ha
orsieqHoM nosby Mokpa I'opa, a onajnama 4eTuHa
na Konaonwuky.

YkymHa (heHoomIKa pasnuka (on
HajpaHUjHUX JI0 HajKacHUjUX crabana) U3HOCHIA je
21 nan 3a ¢eHoda3y noveTka JucTama, a 42 naHa
3a eHo(hazy moveTKa ornajiamba aCHMHJIALl. OpraHa.
VY ananu3u (heHOJIOMKOT 00paciia, yCTaHOBJBEHO je
Jla CBE OCMaTpaHe MHIMBUAYE MTOKa3yjy pelaTUBHY
CTaOMITHOCT TOKOM T'OIMHA OCMaTpama YKOJIHKO ce
mocMarpa  BpeMe — OTmounmama  (eHodasa.
[Momepame mouerka ¢deHodaza usmely roauna je
BEPOBAaTHO IMOCJIE/NIA KIMMATCKUX Bapujaluja.
Hamme, mpema mureparypu (Bertin, 2008), kao
pe3yaTaT ocuWialMja TeMIepaType  Ba3ayXxa,
moyerak JucTama Yy nponehe ©  onazame
nmumha/deTiHa y jeCeH MOTYy Bapupatd H 10
HEKOJIMKO CeIMUIIA. PelrMo, jeIHO MCTPaKUBahE
(Chmielewski u Rotzer, 2001) yxka3zano je Ha
NojaBy Jia 3arpeBame Ba3lyxa y paHo mposehe
(bebpyap—ampmn) 3a 1° C wu3asmBa TOMepame
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Based on the phenological data collected in
2024 (Level 1), the onset of the leafing
phenophase for the analysed trees across three
observation plots varied between 4 April and 25
April. Similarly, the onset of leaf (needle) fall
ranged from 16 August to 27 September. The
earliest leafing and shedding were recorded in
beech trees on the Crni Vrh plot. In contrast,
needle proliferation started the latest on Mokra
Gora, and needle shedding was the latest on
Kopaonik.

The overall phenological difference (from
the earliest to the latest observations) was 21 days
for leafing onset and 42 days for the start of leaf&
needle shedding. Analysis of phenological patterns
showed that all observed trees exhibited relative
stability in the timing of phenophase onset across
years. Year-to-year shifts in phenophase timing are
likely driven by climatic variations. According to
the literature (Bertin, 2008), air temperature
fluctuations can shift the timing of spring leafing
and autumn leaf/needle shedding by several weeks.
For example, research by Chmielewski and Rotzer
(2001) demonstrated that a 1°C increase in air
temperature between February and April can
advance the vegetation season by seven days.
Earlier springs have been documented in various
parts of Europe (Menzel et al., 2006). Additionally,
discrepancies in the timing of leafing and



MOYeTKa BEreTalioHe Ce30HE 3a celaM JlaHa, Te Ce
paHuje HacTyname mpoiieha y murepaTypu Oenexu
3a pasmuuure nenoBe Espome (Menzel et al.,
2006). Cem Tora, MOTy Ce€ YOUUTH OACTyHama y
BpEMEHY JHCTama, Kao M omanama jumha win
YeTHHA TPOYYaBaHWX BpcTa M y mopehemy ca
nojmaruma u3 Jsmreparype (Ocokolji¢ u Ninic-
Todorovi¢, 2003; Jovanovié¢, 2008).

IMopehemem naryma HacTymama OHa)KaHUX
(deHodaza kom BpCcTa Koje Cy 3acTyIUbCHE W
ocMaTpaHe Ha OIJIEAHMM TIapleiraMa MOXe ce
3akbyunTH ga mposnehae deHodaze Ha LpHoMm
BpXy HACTyIIajy cemaM JaHa paHHje HEero Ha
Konaonuky m 21 nman panumje Hero Ha MOKpO]
lopu, mox jeceme ¢enopaze Ha KomaoHuky
HacTynajy 35 gaHa kacHuje Hero Ha Mokpoj I'opu
n 42 nana xacHuje Hero Ha LlpHOM Bpxy. Hpyrum
peunMa, crabnma Oemor Oopa Koja pacTy Ha
ornenHoj mapuenn Moxkpa [opa mpunmama cy
KacHUM (EHOJIOIIKUM TpylnamMa y TOTJIexy
HacTynama (QeHodase nponudepanuje 4YeTHUHaA, a
paHMjuUM TpyllamMa Kaja je ped O omajamy OBHX
ACHMMJIALIMOHHX OpraHa. 3aTo ce MOXKe 3aKJbYUUTH
na je Beretammonm mepuon y 2024. ma Moxpoj
l'opu 6uo 14 nana kpahu wero na LlpHoM Bpxy, a
49 nmana kpahm Hero Ha KomaoHmky, mTo je
HajBepOBaTHHjE IIOCNIECMUIIA YTHUIAja JIOKATHUX
ycIoBa cpeaunHe (HagMopcka BUCHHA,
TeMIIepaTypa Ba3gyxa U TOME CIL.).

IIpema muteparypu (HIp., Jovancevié, 1952;
Thuiller et al., 2008), mouerak u Tpajare
¢enodaza  mpomudepupama  aCUMHIALUOHUX
opraHa Bapupajy, u3Mely ocTajor, y 3aBHCHOCTH
oJ1 JIOKAJIUTETA. Hawnme, pasnuunTe
KapaKTepUCTHKE JIOKAJWTeTa Kao INTO  Cy
MHUKpOKJIMMa, 3EMJBUINTE, TeOoJOIIKa II0JyIora,
HQJIMOPCKa BHCHHA U JIpYre KapaKTePHCTHKE
CTaHUINTa Jeinyjy Ha ¢aze OwbHOr paspuha.
Crora, pe3ynaTaTd OBOTOAMLIBUX (HEHOIOIIKUX
ocmarpama Ha BUT Hugo Il ykasyjy Ha mocrojame
(deHonomkux pasiauka usMehy ocmarpaHuxX BpCTa
Ha Pa3JIMUUTHM JIOKAJIUTETUMA, U TO Kao HMCXOJ]
IBPUXOBUX OHOJIONIKMX pasjivka, anu u edekara
ycnoBa cpeaune. [IpernocTabiba ce J1a pEeHOONIKe
pasnuke — uw3Mmely  aHanM3MpaHMX — JeIUHKH
MPOMCTUYY W3 EKOJIOIIKUX pa3jiuKa JIOKAIUTETa,
Ka0 M OJIrOBOpa TCHETHYKE KOMIIOHEHTE Ha
KIIMMAaTCKe IMPOMEHE KOjeé Cy HACTYNHJIE TOKOM
rojvHa, Kaja ce J0oOWjeHu Mojanu ymnopene ca
JUTEPATYpHUM TIOJAllMMa W3 paHMjUX IepHoja
(Savezni Hidrometeoroloski Zavod, 1991).

leaf/needle shedding compared to published data
(Ocokolji¢ & Nini¢-Todorovi¢, 2003; Jovanovic,
2008) were observed.

Comparative analysis of phenophase onset
across the observation plots revealed that spring
phenophases on Crni Vrh occurred seven days
earlier than on Kopaonik and 21 days earlier than
on Mokra Gora. Conversely, autumn phenophases
on Kopaonik occurred 35 days later than on Mokra
Gora and 42 days later than on Crni Vrh. These
results indicate that Scots pine trees on Mokra
Gora belong to late phenological groups for needle
proliferation but to early groups for needle
shedding. As a result, the 2024 growing season on
Mokra Gora was 14 days shorter than on Crni Vrh
and 49 days shorter than on Kopaonik, likely due
to local environmental factors such as altitude and
air temperature.

Literature (e.g., Jovancevi¢, 1952; Thuiller
et al., 2008) emphasises that the onset and duration
of phenophases for assimilatory organ proliferation
vary significantly depending on site-specific
characteristics such as microclimate, soil,
geological substrate, and altitude. This year’s
phenological observations at Level 1l SPs
confirmed phenological differences among species
across different locations. These differences are
attributed to both biological variations and the
effects of environmental conditions. It is presumed
that these variations arise from the environmental
disparities between sites and the genetic response
of individuals to climate changes over the years, as
supported by comparisons with earlier literature
(Federal Hydrometeorological Service, 1991).
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13. Y30PKOBAILE U AHAJIM3E JINCHOT
OMNAJA Y 2024. TOMHHA

3a caKkyIUbamke JTUCHOT ONa/Ia, Tj. U3yMPIINX
OpPraHCKHX OCTaTaka ImyMcKor apBeha, Ha CBaKoj
OmonHIUKanwjckoj Tadku Husoa Il mocraBibeHO je
mo 15 konekrtopa. JlucHm omam je y3umaH u3
KOJIGKTOpa TNPHJIMKOM pEAOBHHX  OOMia3aka
OmoMHIUKanujcKuX Tadaka Hmeoa Il m mocebHO
aganmusupan 'y Jlaboparopuju HWucTHTyTa 3a
LIyMapcTBO.

Hajsehu neo omama Ha OMOWHAMKAIIN]CKO]
Tauyku ,,KOomaoHWK* 4YWHE UBYMPIU OPraHCKU
OCTally cMpue, TIOLITO Ce TayKa Hajla3h y CaCTOjUHH
OBe BpCTE. Y YKYITHOM JINCHOM OMNajay y4ecTBYjy U
opraucku ocrany japebuke (Sorbus aucuparia L.).
OBa jpBeHacTa BpCTa Ha OIJIETHOM MOJbY
3aCTyIJbEHA j€ Y OKBHPY MoAmnapiene 2, rie Takohe
MOCTOje TOCTABJHEHU KOJEKTOPU 33 Y30PKOBaHE
onajor Jymmha. Ca CMpYeBUM YeTWHaMa Ha
NOBPIIMHY 3E€MJbUIIITA 10J1a3€ U 3HaqajHe KOJIMYUHE
JvIIajeBa, KOjU HMHAMLMpA He3araeHy >KUBOTHY
cpenuHy. Onaa cMpue, japeOrKe W JININAjeBH, KOjH
Ccy Takohe CaKyIJb€HH Y KOJEKTOpUMa, Y

7a0opaTopuju  Cy  OIBOjeHM M IIOCEOHO
aHAIM3HPAHH.
JloMrHaHTHa BpcTa KOja  TPOAYKYyje

H3yMpJIe OPraHCKe OCTaTKe Ha OMOMHIMKAIIN]jCKO]
TaydkH ,,Mokpa ropa‘“ je 6enu 6op. Ilopen usympiaux
OpPraHCKHX oOcTaraka Oemor Oopa, y YKyIHOM
JMCHOM OIAaAy YYeCTBYjy M OPTaHCKH OCTalH
kuTtwaka (Quercus petraea). Ha oBoj Taukum
MIPUCYTHO j& M HEKOJIMKO cTabana mpHor 6opa, Iuju
OCTalll y YKYITHOM OMajay YYecTBYjy ca MaJoM
konmunHoM. Omap Genor Gopa, upHOr Oopa u
KUTHAKa CaKyIUbEH y KOJEKTOpHMa je pa3BpCTaH
10 BpCTama 1 OCe0HO aHaTM3NPaH.

Ha Oononnukanmjckoj Tauku ,,LipHu Bpx*,
JOMHHAaHTHa BpCTa KoOja TNPOAYKyje H3yMpJe
oprancke ocratke je Oyksa (Fagus moesiaca).
[Mopen wM3yMpiHX OpraHCKMX ocTaTaka OyKBe Yy
YKYITHOM JIUCHOM OTajly y4ecTBYjy U OCTallM jaBopa
(Acer pseudoplatanus), koju cy o/BojeHH 01 omaia
OyKBe 1 aHAJTM3WPAHH TOCEOHO.

Y 0BaKo CakyIJbEHUM y30pLMa U3YMPIIHX
OpPraHCKMX OCTaTaka Ha OMOWMHAMKAIIN]jCKHM
Tadkama ojpeheHu cy MaKpOelIeMEHTH HUCXpaHe
Ousbaka, 3aTUM ECCHUUjaTHM MHKpPOCIEMEHTH
HCXpaHe, KOPHUCHU €JIEeMEHTH M €JIEMEHTU KOjH Cy
TOKCHYHH 32 OMJbKE:

A. MakpoeneMeHTH  HCXpaHe, OJIHOCHO
CIEMEHTH Koje Ouibke ycBajajy W3
3EMJBHINTA y BETUKUM KOJIMYHHAMA.

— VYxynmam azor (N) wMerogoM 110

Kjennmaxiy,

13. SAMPLING AND ANALYSIS OF
LITTERFALL IN 2024

To collect litterfall, i.e., decomposed organic
residues of forest trees, 15 collectors were installed
on each Level 1l sample plot. Litterfall was gathered
from the collectors during routine visits to the plots
and subsequently analysed separately at the
Laboratory of the Institute of Forestry.

The majority of the litter on the Kopaonik
sample plot consisted of decomposed organic
residues of Norway spruce, as the plot is located
within a stand dominated by this species. The total
litterfall also contained residues of rowan (Sorbus
aucuparia L.), which is present within Subplot 2 of
the experimental plot, where additional collectors
for fallen leaves are installed. Along with spruce
needles, substantial amounts of lichens are
deposited on the forest floor, indicating an
unpolluted environment. The collected spruce litter,
rowan residues, and lichens were separated in the
laboratory and analysed individually.

On the Mokra Gora sample plot, the
dominant species contributing to decomposed
organic residues is Scots pine. In addition to Scots
pine residues, the total litterfall also included sessile
oak (Quercus petraea) residues. A few Austrian
pine trees are also present within this plot, though
their contribution to the total litter was minimal.
The collected litterfall from Scots pine, Austrian
pine, and sessile oak was sorted by species and
analyzed separately.

On the Crni Vrh sample plot, the dominant
species producing decomposed organic residues is
beech (Fagus moesiaca). In addition to beech
residues, the total litterfall contained residues of
sycamore maple (Acer pseudoplatanus), which
were separated from the beech litter and analyzed
independently.

The collected samples of decomposed
organic residues from the sample plots were
analyzed to determine the following elements:
macronutrients essential for plant nutrition,
essential micronutrients, beneficial elements, and
elements toxic to plants:

A. Macronutrients essential for plant nutrition or
the elements that plants absorb from the soil
in large quantities:

— Total nitrogen (N), determined using the

Kjeldahl method,
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—  VYkynau kanujym,(K), xammumjym (Ca),
maraesmjyMm (Mg), u cymmop (S)
ountaBameM Ha ICP ciekTomerpy,

—  YkymHH dochop (P)
KOJIOPUMETPH]CKH.

l'IOHI/IK .
Crni Vrh Kopaonik

Total potassium (K), calcium (Ca),
magnesium (Mg), and sulfur (S), measured
using an ICP spectrometer,

Total  phosphorus  (P), determined
colorimetrically.

p T'opa
Mokra gora

Cauxka 13.1. KonekTop 3a cakymisame sucHor omana BUT Huso |1
Figure 13.1. Litterfall collector at Level Il sample plot

EceHIujamay  MHUKpOEJIEMEHTH  HCXpaHe

Ousbaka, OJHOCHO E€JIEMEHTH KoOje OHIbKE

yCBajajy y BeoMa MajuM KOJIMYMHAMA W3

3emspumuTa. bes o03upa mrTo cy oBH
eeMeHTH OWJbKama TIOTpeOHH Yy Beoma

MaJIUM KOJIMYMHAMa, OHU Cy HEONXOJHH 32

oJIBUjame (PU3MONMOUIKUX MpoLeca U BUXOB

MOTIYHW  HEAOCTaTaK Yy  HMCXPaHU

oHeMoryhaBa oIncTaHak OWJbaka y >KUBOTY.

Hexku o oBuX enemeHnaTta ucxpase, Hako Cy

HEOIIXO/IHH 3a OIICTaHaK M Pa3Boj OMibaka, y

BHCOKHM KOHIIGHTpamujamMma MOTYy OWTH

TOKCHYHH.

— Zn, Mn, Fe, Cu, Co, Na, Ni Mo Shu B
onpehern cy oumraBamem Ha ICP
CIIEKTPOMETPY

Kopuchau MUKPOEIIEMEHTH HCXpaHe,

OJTHOCHO €JIEMEHTH KOje HUCY HEOIXOIHH 32

HUcXpaHy OnIbaka, OJJHOCHO OMJbKe 0e3 HmHX

MOTY OIICTATH, alld OHH TI0Ka3yjy HM3BECHO

TIO3UTUBHO JI¢jCTBO Ha OWJbKE, WIH CY, Kao

TO je ciydaj ca CeJCHOM, BaXKHH 3a

KUBOTHIGCKY MCXPaHy W UCXPaHy JbYJIH, Ta

uX OUJbKE yCBajambeM M3 3eMJBHILTA YHOCE Y

JlaHaI] HCXpaHe.

— Co, Na, Ba u Sn onppehenu cy
ountaBambeM Ha ICP criekromeTpy.

B. Essential micronutrients for plant nutrition,

i.e., elements that plants absorb from the
soil in very small quantities. Despite their
low concentration requirements, they are
crucial for physiological processes, and
their complete absence would prevent plant
survival. However, some of these elements,
while essential for plant growth and
development, can become toxic when
present in excessive amounts.
— Zn,Mn, Fe, Cu, Co, Na, Ni, Mo, Sn, and
B were measured using an ICP
spectrometer.

C. Beneficial Micronutrients, i.e., elements that

are not essential for plant nutrition, meaning
plants can survive without them.

Although not essential, they have certain
positive  effects on plant  growth.
Additionally, some elements, such as
selenium, are important for animal and
human nutrition. By absorbing them from the
soil, plants incorporate these elements into
the food chain.

— Co, Na, Ba, and Sn were measured using

an ICP spectrometer.



D. TokCHYHU €JIEMEHTH, OLHOCHO €EJIEMEHTH D. Toxic Elements, i.e., elements that are

KOjU Cy IITETHH 10 OUJBKE. harmful to plants and can negatively impact
— As, Pb, Cd, Hg u Pb oxmpehenn cy their growth and development.
ounrtaBameM Ha ICP criekromeTpy. — As, Pb, Cd, Hg, and Pb were measured

using an ICP spectrometer.

. > ‘, " 7 - "
Cuanka 13.2. V3opiw nucHor omnana 3a ananusy (BUT Huso I1) — Jlaboparopuja MucTrTyTa 32 imymapctBo, beorpan
Figure 13.2. Litterfall samples for analysis (Level 11 sample plot) — Laboratory of the Institute of Forestry, Belgrade

Cuauxka 13.3. Tpunpemisenn y3opim JucHor oraaa 3a anamusy (BUT Huso 1) — JlaGoparopuja MucTHTYTS 32
mymMapceTBo, beorpan
Figure 13.3. Litterfall samples prepared for analysis (Level 11 sample plot) — Laboratory of the Institute of
Forestry, Belgrade
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Cauka 13.4. OnpehuBame KoNMMUNHE XpaHJBUBUX MaTepHja y JIMCHOM onay (OWIIaHC KPYKeha XpaHJbHBUX
Marepuja y ekocucremy) 3a Komaonuk, Lipau Bpx u Mokpy ['opy
ICP-MS Spectrometer y Jlabopatopuju MHcTHTYTa 32 IIyMapcTBO, beorpan
Figure 13.4. Determination of nutrient content in litterfall (nutrient cycling balance in the ecosystem) for
Kopaonik, Crni Vrh, and Mokra Gora
ICP-MS Spectrometer at the Laboratory of the Institute of Forestry, Belgrade

Tabena 13.1. 672024 (LFP) OcHoBHE oAy O CaKyIUbamky JIMCHOT omaja — KomaoHuk

Table 13.1. 672024 (LFP) Basic data on litterfall collection — Kopaonik
Ilepuon
Ykynua CaKyIlUbalba
Peaun Koa Haamopcka Bpoj NOBPIIMHA y30pKa/ Ocrana
op./ |apxabe/ bp.napuene/  Feorpageka | Feorpagera BHCHHA KO/I[KOJIEKTOTPa/[caKyUbamba/ Sampling period 3anmakama/
Sample plot mMpuHa/ AyKuHa/ -
Sequence|Country 2 - [/ Altitude | Number of Total Other
number Latitude Longitude - -
no. code code traps collecting observations|
On/from | [o/to
area
2 67 2 +431730 +204850 35 15 1.06 010624 | 301124

Tabena 13.3. 672024 (LFP) OcHoBHY mofaitu 0 cakyIibarby JHCHOT omana — L{puu Bpx
Table 13.3. 672024 (LFP) Basic data on litterfall collection — Crni Vrh

. Yxynna |Ilepuon cakymbama
P(ei};H/“ uplafgle/ bp.napuexe Teorpadcka Feorpagcka I::i:::;plccl;; lconfl?:(:ma/ NOBpUIARA ysopxa/ 3ag;;?;:a/
Sequence| Country SarTJ?T:EgrlOt mmpuna/Latitude Ii]g]:gilt]:lz/e / Altitude | Number of cakzl’-l:)ﬁma Sampling period Other
no. code code traps collecting Own/from | Jlo/to |observations
4 67 4 +440755 +215838 19 15 1.06 010824 | 261024

Ta6ena 13.5. 672024 (LFP) OcHoBHH moamu o caKyIubarmy JUcHOT omana — Mokpa ['opa
Table 13.5. 672024 (LFP) Basic data on litterfall collection — Mokra Gora

Ykynna (Ilepuoa cakynbama
Peann Kon Bp.napuee/ Teorpadcka Haamopcka Bpoj NMOBPLIMHA y3o0pka/ Ocrana
op./ | apwkase/ Sa;'nple plot Teorpadcka . BHCHHA KOJ [KoJIeKTOTpa/|[cakymubama/| Sampling period | 3amaxama/
Sequence| Country number mmpuna/Latitude Lgr:l;itu de / Altitude | Number of Total Other
no. code code traps collecting | On/from | J[lo/to |observations
area
5 67 5 +434527 +192900 12 15 1.06 010624 | 291124
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14. CAKYIIJbAILE U AHAJIN3E
JEINNO3UIUJE Y 2024. TOAUHHN

14. COLLECTION AND ANALYSIS OF
DEPOSITION IN 2024

Cakyrupame W aHaiM3a Jerno3unuje ce
CIPOBOJIE KaKo OW Ce MPOLEHWIN eQEeKTH eMUCH]e
MmoJiyTaHata Baznyxa (aeposaralema) Ha IIyMCKe
exocucteMe. OCHOBHHM IIMJb OBE aKTUBHOCTH je
porieHa aTMocgepcke JIETIO3HIINje
(KOHIIEHTpallKja, KOJIWMYMHA JCTIO3UIH]e U MTPOTOK)
u onrepehema 3emspuiuta (Clarke et al., 2022).
Hobujenn noxauu omoryhaBajy KBaHTH(HKOBAHE
mporeca JEno3uiyje y IIyMCKHM CHCTeMHMa Ha
MecTHMa Ha KOjUMa Ce BpIIM HHTCH3UBAH
monurtopunr (Huso 2).

Crnemmupuian 1nibeBH Ccy oapehuBame
KOHIIEHTpaIlije ejieMeHaTa KOju MOTY Ja JOBEeay
no mnoBehama KHCEIOCTH 3EMJBMINTA M CBUX
oOnmMKa a3oTa, KOJNWYMHE TMAJaBMHA Kao U
onpehuBame BPEMEHCKOT TpeHJa ACMO3UIMje Ha
ornennoj moepmmuau (Clarke et al., 2022). Ha
ornenHuM mojbuMa HuBo-a 2 moceOHa maxma ce
moceehyje BIaXHO] MAEMO3UIMjH, OX KOjUX je
HajOUTHHja OHA, KOja HCIHUTYyje XEMH3aM TaJora,
KOjU je y HEMOCPEAHOM KOHTaKTy ca OWJbHUM
OpraHmMa Ha KOjuMa ce IOJYyTaHTH W3 BasyXa
sanpxkaajy (Clarke et al., 2022).

[Mnan cakymbama, y30pKOBamba M aHalM3e
JIeTno3nuldje Kao MW o0pafe W MpHKa3WBama
no0ujeHux mojaTaka je aeduHHCAH HAa OCHOBY
Jujarpama  Toka  mpoleca  MOHHTOPHHIA
nenosuuje (Clarke et al., 2022) y3 nomroBame
CBHX TIPOIIEypa TapaHlyje U KOHTPOJIe KBAJIUTETA

(QA/QQC).

Konekrop 3a cuer
Snow collector

The collection and analysis of atmospheric
deposition are conducted to assess the impact of air
pollutant emissions on forest ecosystems. The
primary objective of this activity is to quantify
atmospheric deposition in terms of concentration,
total deposition, and flux, as well as to evaluate
soil loading (Clarke et al.,, 2022). The data
obtained facilitate the assessment of deposition
dynamics within forest systems at sites where
intensive monitoring is performed (Level 2).

Specific objectives include determining the
concentrations of elements that contribute to soil
acidification, quantifying all forms of nitrogen,
measuring precipitation volumes, and identifying
temporal trends in deposition at the study site
(Clarke et al., 2022). At Level 2 monitoring sites,
particular attention is given to wet deposition, with
particular focus on the chemistry of precipitation
that comes into direct contact with plant organs,
where air pollutants accumulatee (Clarke et al.,
2022).

The methodology for deposition collection,
sampling, and analysis, as well as data processing
and interpretation, is established following the
Deposition Monitoring Process Flow Diagram
(Clarke et al., 2022), following all quality
assurance and quality control (QA/QC) procedures.

,»Throughfall* xonexrop
Throughfall collector
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,,Bulk® xomekTop
Bulk collector

»Stemflow* KoneKTop
Stemflow collector

Cauxa 14.1-14.4. Konekropu 3a cakyIUbame Aemo3unuje Ha orieqaoM nossy, BUT Huso 2, Komaonuk 2024. romquna
Figure 14.1--14.4. Deposition collectors on the sample plot, Level 2 SP Kopaonik, 2024

3a cakymbame MajaBHHA HW3a0paHa Cy TpH
TUIAa KOJIEKTOpa, KOjU cy OWIM jeJHOCTaBHH 3a
KOHCTPYKLIM]y, JIaKl 3a OIp)KaBame W HUCY
3axTeBany Beha HOBUaHA yiarame. 3a CaKyIUbambe
cuera kopumthenn cy ,Bulk“ komekropu.
[lamaBuHe xoje mposaze Kpo3 KpyHe npseha
cakyIubaHe cy y ,,Throughfall“ xonexkropuma, a
Koje ce cnmBajy HHM3 crabmo y ,,Stemflow*
kosnekropuma. [Ipema miany Opoja m pacnopena
KOJISKTOpa 3a BIAXHY [CMO3WIHMjy Ha CBHM
ornexanM napuenama Husoa 2 (Komaonwuk, Lpan
BpX U MOKpa ropa) MocTaB/beH! Cy HHCTPYMEHTH
3a npaheme mporeca ASNO3ULHje U TO:
- 6 ,Bulk* komexkropa Ha OTBOpPECHOM
noJby, MpH 4emy je BohjeHO pauyHa ja
OHM OynQy TIOCTaBJbEHH Ha  HCTOj
HaJIMOPCKOj BUCHHHU U EKCIIO3MLHUjH Kao
U Tmaprena y3umajyhm y o03up u
npeonialyjyhie npagsiie BeTpa U JOBOJbHY
YAaJbEHOCT O] MOTEHIMjaJTHUX IIperpeKa
- 20 ,Throughfall“ xomextopa wucmox
KpyHa crabana; Behm Opoj oBOr Tuma
KOJICKTOpa y OJHOCY Ha Jipyra JiBa THUIIa
je mocnenuna y3uMama y 003Up BEITHKUX
MPOCTOPHUX  BapWjaldja  KOJIWYHHE
JETIO3UIIM]j€ Y OKBHPY IIyMCKE CacTOjUHE
- 5 ,,Stemflow* xonekropa oko crabana y3
MOIMTOBAalke  Mepa 3a  JoOHujame
pEeTNpEe3eHTaTUBHUX pe3yniTaTa OJHOCHO
TaKo Jia IPOCTOPHE BapHjalije KOININHE
JIETIO3UITHje Oy Iy MPaBUITHO MOKPHUBEHE.
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To collect precipitation, three types of
collectors were selected based on their simple
construction, ease of maintenance, and cost-
effectiveness. Bulk collectors were used for
collecting snowfall, while Throughfall collectors
captured precipitation passing through tree
canopies, and Stemflow collectors gathered
precipitation flowing down tree trunks.

In accordance with the deposition
monitoring plan, instruments were installed at all
Level 2 sample plots (Kopaonik, Crni Vrh, and
Mokra Gora) to track deposition processes:

- Six Bulk collectors were placed in open
field conditions, ensuring they were
positioned at the same elevation and
exposure as the sample plot while
considering prevailing wind directions and
maintaining  sufficient distance from
potential obstacles.

- Twenty Throughfall collectors were
installed beneath tree canopies. The higher
number of these collectors, compared to the
other two types, accounts for the
substantial spatial variability in deposition
within forest stands.

- Five Stemflow collectors were set up
around selected tree trunks, following
methodological guidelines to ensure
representative results and adequately
capture spatial variations in deposition.



,,Bulk® xomekTop
Bulk collector

,»Throughfall* KOJ‘ICKT
hroughfall collector

»Stemflow™ konekrop
Stemflow collector

Canka 14.5-14.8. Konekropu 3a cakynipame Jeno3unyje Ha oriaeqaoM nossy, BUT Huso 2, Lpau Bpx 2024. roguna
Figure 14.5-14.8. Deposition collectors on the sample plot, Level 2 SP Crni Vrh, 2024

Marepujanu KopummheHH 3a U3paay Cy
KHYaHe KOHCTPYKIH]je, IUIaCTHYHE TTOCYAe, IEBH H
mpexacra [IBL] mnatHa, o kojux je npema
UACJHUM HaUpTUMa 3a H3pajy CBAaKol Of
uHctpymenara npema [pupyunuky (Clarke et al.,
2022), cacraBjbeHa (DYyHKIMOHAJIHA OIpEMa.
I'Boxhe je zamruheHo ox Koposwje, a ocyne rue
Cce IaJaBUHE HAKyILUbajy Cy YKONAHE Yy 3eMJbY
(Temmeparypa 3eMJbUIITA CIIpeYaBa eBAIOPAIH]y).
I[lpu  cmajamy  enemenata  KopuinheH — je
CWIMKOHCKH  JIeTIak, dYuMe je  u3bermyra
KOHTaMHUHaIlWja U3 OKOJIHHE.

The materials used for construction included
wire frameworks, plastic containers, pipes, and
mesh PVC sheets. Based on conceptual designs
outlined in the Handbook (Clarke et al., 2022),
these components were assembled into functional
equipment for each type of instrument. The iron
components were protected against corrosion,
while the containers collecting precipitation were
embedded in the ground to prevent evaporation, as
the soil temperature helps maintain stable
conditions. Silicone adhesive was used to connect
the elements, minimizing the risk of contamination
from the surrounding environment.
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KOJICKTOP 3a CHET
Snow collector

BT R
,,Bulk* konexTop
Bulk collector

,,Troughfal‘ Konchop
ThrouhII collector

e s .
»Stemflow* konekrop
Stemflow collector

Cauxka 14.9-14.12. KonekTopH 3a cakyIubamke IENo3uiidje Ha orieHoM mosby, BUT Huso 2, Mokpa ['opa 2024.
TOJINHA
Figure 14.9-14.12. Deposition collectors on the sample plot, Level 2 SP Mokra Gora, 2024

Cakymbame ICNO3ULUje W3 KOJEKTOpa je
BpIICHO jeMHOM MecedHo (Hekama u uyerrhe).
VY30pKoBame je BPIICHO Ha MCTH HAYWH Y OKBHPY
CBaKoOI' THIIa KOJEKTOpa, a 33 y3UMame y30paka cy
kopumhene 1racTuyHe Oome ca 3aTBapadeM
sampemune 2 L. Kako ©Om ce wu3berna
KOHTaMHHalKja y30paka 0ole Cy mpe y30pKoBamba
HCTpaHe JecTWIOBaHOM BoaoM. Ilo y3opkoBamy,
Y30pIIH Cy TPAaHCIOPTOBAHU M0 jabopaTopuja 3a
WUCIUTUBAkE y  pacxJafHUM TopbamMa  Ha
temrieparypu ox +4°C ca CBMM HEOIXOIHUM
TepeHCKUM uH(pOpManyjamMa MNPUKYIIJBEHUM Y
3allMCHUIIMMa.
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Deposition was collected from the collectors
once a month (and occasionally more frequently).
Sampling was carried out in the same manner for
each type of collector, using 2 L plastic bottles
with caps for sample collection. To prevent
contamination, the bottles were rinsed with
distilled water before sampling. After collection,
the samples were transported to the laboratory for
analysis in cooling bags at a temperature of +4°C,
accompanied by all necessary field data recorded
in logs.



a reno3unyje Ha orneanom mosey, BUT Huo 2, Moxkpa 'opa

8. b = B2 o g
Canka 14.13-14.14. Cakynuparme 1 IIpHIIpeMa y30pak

2024. ronuua
Figure 14.13-14.14. Collection and preparation of deposition samples on the sample plot, Level 2 SP Mokra Gora,

Caunxa 14.15. Y3opuu cnpemHn 3a aHajm3e y J1abopaTopuju
Figure 14.15. Samples ready for laboratory analysis

Amnanmze 00aBe3HNX u OTIIIMOHHX
napamerapa y y3opuuma ,,Bulk®, ,,Throughfall“ u
LStemflow”  nemosumnuje, kao W y3opuuMa
3eMJBHIITHOT pactBopa cy CIIpOBE/ICHE
kopumihemeM ucte Metoposiordje. OBaj MPUCTYI
je 00e30enno YHU(POPMHOCT y TPHUKYIJbAY
MoJIaTaka u YHOPEIUBOCT PE3YJITaTa y Pa3InIUTHM
TUIIOBUMA y30paKa.

[Ipe crabunmsanuje 3a CBakud y30paK cy
onpehern xouaykTuBuTeT U pH Bpemnoct. OBe
BPEIHOCTH Cy M3MepeHe TNoprabl MepHUM
uHcrpymenrom HACH HQ 40d Digital Multi 2-
chanell Meter ca ayToMaTckoM KajuOparmmjom
temrieparype (HACH, USA) wu 2 censzopa 3a
onpehuBame pH Bpemnoctu (Intellical™ PHC101
Laboratory Low Maintenance Gel Filled pH
Electrode) u  xouaykruBurera  (Intellical™
CDC401 Laboratory 4-Poles Graphite
Conductivity Cell). Kopumhene cy meronme ISO
10523:2016 3a mepewe pH Bpemnoctu u 1SO

The analysis of mandatory and optional
parameters in the “Bulk,” “Throughfall,” and
“Stemflow” deposition samples, as well as in soil
solution samples, was conducted using a
standardized methodology. This approach ensured
consistency in data collection and facilitated the
comparability of results across different sample

types.

Prior to stabilisation, conductivity and pH
were measured for each sample. These
measurements were performed using a portable
HACH HQ 40d Digital Multi 2-Channel Meter
with automatic temperature calibration (HACH,
USA) and two sensors: the Intellical™ PHC101
Laboratory Low Maintenance Gel-Filled pH
Electrode for pH determination and the Intellical™
CDC401 Laboratory 4-Pole Graphite Conductivity
Cell for conductivity assessment. The analyses
adhered to 1SO 10523:2016 for pH measurement
and I1SO 7888:1985 for conductivity determination.
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7888:1985 3a onpehuBame KOHAYKTUBUTETA.

Kon y3opaka kox kojux je m3mepena pH>5
onpehen je amkanurer. Mepeme ankaauTeTa je
M3BPLICHO  BOJYMETPUjCKOM  THTPALMjOM  ca
CTQHIApAHUM PAcTBOPOM CYMIIOpHE KHCEIIMHE
(H2SO4) mo meromm 2320 B. Titration Method
(APHA, 2017).

Cauxa 14.16. OnpehuBame ankaiureTa y y30piuma ,,

For samples with a measured pH > 5,
alkalinity was assessed using volumetric titration
with a standard sulfuric acid (H.SO.) solution,
following the 2320 B Titration Method (APHA,
2017).

ulk®, ,,Throﬁghfall“, otemflow™ nenosunmje u y3oprma

3eMJBUIIHOT PacTBOpa
Figure 14.16. Determination of alkalinity in “Bulk”, “Throughfall”, and “Stemflow” deposition samples and soil
solution samples

VY3o0puu koju cy xopuiihienu 3a oapehusame
KOHLIeHTpaluje 17 o00aBe3HUX ¥ OIMIMOHUX
enemenTa (Al, Ca, Cd, Co, Cr, Cu, Fe, Hg, K, Mg,
Mn, Mo, Na, Ni, P, Pb, Zn) y npukymmeHoj
JETNOo3ULUju  Cy mnporieheHn Kpo3 MeMOpaHCKU
¢mnrep (0,45 pm) u CTaOMIM30BaHU a30THOM
kucenuHoM. Jo aHanm3e cy 4yBaHU y QpIOKUACpY.
Mepeme KOHIICHTpaIHje TEIKUX MeTalla U IPYTHX
eleMeHaTa oOJ HWHTepeca Yy JCMO3MIUjU  je
u3pmweHo  nomohy ICP-MS  cnekrpometpa
(PerkinEImer NexION 1000 ICP-MS) mo metoau
ISO 11885:2009.

Samples used for the determination of 17
mandatory and optional elements (Al, Ca, Cd, Co,
Cr, Cu, Fe, Hg, K, Mg, Mn, Mo, Na, Ni, P, Pb, and
Zn) in the collected deposition were filtered
through a 0.45 um membrane filter and stabilised
with nitric acid (HNO3). Prior to analysis, the
samples were stored in a refrigerator. The
concentration of heavy metals and other elements
of interest in the deposition was measured using
ICP-MS spectrometer (PerkinEImer NexION 1000
ICP-MS) in accordance with 1SO 11885:2009.

Canka 14.17. Ananuza y3opaka 3a onpelBame KOHIICHTpAIHje TEMIKUX MeTana 1 APYTUX eJIeMeHaTa of MHTepeca y
JIETIO3ULINjH 1 3eMJBHIITHOM PAacTBOPY
Figure 14.17. Analysis of samples for the determination of heavy metal concentrations and other elements of interest in
deposition and soil solutio
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Konuentpanmja amonujaynor aszora (N-
NH4") je onpehena Nessler meronom (Jeong et al.,
2013). Amncopbanna moOujeHOr pacTBopa je
MepeHa cnekrpodoromerpom (Macherey-Nagel
Spectrophotometer NANOCOLOR UV/VIS II) na
TajacHo] AyXwHU oa 425 nm, a xopumheHH
peareHCH Cy 3aJ0BOJbAaBaJM  KapaKTCPHCTUKE
peareHaca aHalUTHYKe yrcTohe.

The concentration of ammonium nitrogen
(N-NH4") was determined using the Nessler
method (Jeong et al., 2013). The absorbance of the
resulting solution was measured using a Macherey-
Nagel Spectrophotometer NANOCOLOR UV/VIS
Il at a wavelength of 425 nm. The reagents used
met the purity criteria for analytical-grade
reagents.

I
diss

Cauxa 14.18. Ananuza 3a oapeljuBame KOHIICHTPAIIMje aMOHH]auyHOT a30Ta y Y30PIMMa JACTO3HUIIH]je U 3eMJBUIITHOT

pacTtBOpa
Figure 14.18. Analysis for the determination of ammonium nitrogen concentration in deposition and soil solution
samples
Konmentparnmja  mutpara (N-NO3) je The concentration of nitrates (N-NOs") was
oapehena CHEKTPO(HOTOMETPH]CKI determined  spectrophotometrically — using a
(Macherey-Nagel Spectrophotometer Macherey-Nagel Spectrophotometer

NANOCOLOR UV/VISII) meromom 4500-NO3
B. Ultraviolet Spectrophotometric  Screening
Method (APHA, 2017). Tanacua ayxwna ox 220
nm je xopuihena 3a ountaBame N-NOs, a TanacHa
Iy’KuHa onl 275 NM 3a oapehuBame €BEHTYaITHUX
CMETHH 300T IMPHCYCTBA PACTBOPEHE OpraHcKe
Matepuje. Kopumhenu pearencu cy 3a10BosbaBajiu
KapaKTEepUCTHKE peareHaca aHaJIMTHIKe yrcTohe.

Konnentpanuje ykymHor yriberuka (TC),
yKynHor  opranckor yrieeHuka (TOC) wu
pactBopeHor opranckor yribeauka (DOC) mepene
cy nomohy TOC ananuzatopa (TOC-5000 - Total
Organic Carbon Analyzer, Metash ). Ananuse cy
o0aBjbeHE TpeMa YIyTCTBMMa Ipou3Bolaya.
VY3opuu cy mno JoHOIEewY Y JabopaTopujy
MIPUTIPEMJBCHN Y CKIIay ca CMEpHHIlaMa, Koje je
Jao Tpou3Bohau MHCTpyMEHTa Kako Ou ce
00e30e1a TaYHOCT M IOHOBJBUBOCT pe3yJiTara u
JI0 aHAJN3e Cy YyBaHU y (pprmxumepy.

NANOCOLOR UV/VIS I, following the 4500-
NOs~ B Ultraviolet Spectrophotometric Screening
Method (APHA, 2017). Measurements were taken
at a wavelength of 220 nm for N-NOs~ detection,
while a wavelength of 275 nm was used to account
for potential interferences from dissolved organic
matter. All reagents met analytical-grade purity
standards.

The concentrations of total carbon (TC),
total organic carbon (TOC), and dissolved organic
carbon (DOC) were measured using a TOC
analyser (TOC-5000 - Total Organic Carbon
Analyzer, Metash). Analyses were conducted
according to the manufacturer’s instructions. Upon
arrival at the laboratory, the samples were prepared
following the instrument manufacturer's guidelines
to ensure accuracy and reproducibility. Until
analysis, the samples were stored under
refrigerated conditions.
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https://www.environmental-expert.com/products/keyword-total-organic-carbon-analyzer-15108
https://www.environmental-expert.com/products/keyword-total-organic-carbon-analyzer-15108
https://www.environmental-expert.com/products/brand-metash

Canka 14.19. Ananuza y3opaka 3a onpehuBame KoHIeHTpaluje ykynHor yribenuka (TC), ykynHor opranckor
yrsbernka (TOC) u pactBopenor oprauckor yribernka (DOC) y  ysopuuma ,,Bulk®, ,, Throughfall®, ,,Stemflow*
JICTIO3HUIIMje U y30pLMa 3eMJBHIIHOT PACTBOPA
Figure 14.19. Analysis of samples for the determination of total carbon (TC), total organic carbon (TOC), and
dissolved organic carbon (DOC) concentrations in “Bulk,” “Throughfall,” and “Stemflow” deposition samples and soil
solution samples

Konnentpanuja cyndatanx jona (SOs%) je
onpehena  kopumhemeM  creKTpodoToMeTpa
(Macherey-Nagel Spectrophotometer
NANOCOLOR UV/VIS Il) metomom 4500-SO,*
E. Turbidimetric Method (APHA, 2017).
OunraBame ancopOaHIle y30paka je BpIICHO Ha
TanacHoj xykuHu 420 NM mpe ¥ mocie AoAaBamba
6apujym xmopuna (BaCly). Kopunihenn pearencu
Cy 3aJI0BOJbABAIM KapaKTEPUCTHKE peareHaca
aHaJMTUYKE YHCcTOhe.

Konnentpanuja xmopuanux jona (CI) je
onpeheHa TUTpaIjoM ca CTaHIapIHUM PacTBOPOM
cpebpo uutpara (AgNOs) mo meromu 4500-Cl” B.
Argentometric Method (APHA, 2017).

VY tabenu 14.1. 672024 (PLD), tabenu A8.1.
672024 (DEM) u Tabenu A8.2. 672024 (DEM)
JaTh Cy OCHOBHHM IOAALM O MEpEmy aTMOc]epcke
JCTIO3UIINjE M XEMHjCKEe aHalHu3e CaKyIJbCHUX
y30paka aTtMocepcke IEMo3WIlije Ha OIJICTHO]
noBpuIMHKA Ha KomaoHuky.

V tabenu 14.2. 672024 (PLD), tabenn A8.3.
672024 (DEM) u Tabenu A8.4. 672024 (DEM)
JaTh Cy OCHOBHH TOAALM O MEpemy aTMoc(epcKe
JETO3UIMje M XEMHjCKe aHalM3€ CaKyIJbeHUX
y30paka atrmocepcke AETo3uiije Ha OrJIEAHO]
NOBpIIMHU Ha L[pHOM BpXYy.

VY Ttabenu 14.3. 672024 (PLD), Tabenu A8.5.
672024 (DEM) u tabemn A8.6. 672024 (DEM)
JIaTH Cy OCHOBHH TIOJIAIlK O MEpeHy aTMocdepcke
JICTIO3UIIMjE M XEMHjCKE aHalIM3e CaKyIJbeHHUX
y30paka armocepcke AEmo3uiije Ha OIJIEIHO]
MTOBPIIMHA Yy MOKpPOj TOpH.
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The concentration of sulphate ions (SO4*")
was determined wusing a Macherey-Nagel
Spectrophotometer NANOCOLOR UV/VIS I,
following the 4500-SO+>~ E Turbidimetric Method
(APHA, 2017). Absorbance readings were taken at
a wavelength of 420 nm before and after the
addition of barium chloride (BaCl.). All reagents
used met analytical-grade purity standards.

The concentration of chloride ions (CI") was
determined by titration with a standard silver
nitrate (AgNOs) solution, in accordance with the
4500-CI" B Argentometric Method (APHA, 2017).

Tables 14.1. 672024 PLD, A8.1. 672024
DEM, and A8.2. (672024 DEM) provide basic data
on atmospheric deposition measurements and the
chemical analysis of collected deposition samples
on the sample plot on Kopaonik.

Tables 14.2. 672024 PLD, A8.3. (672024
DEM), and A8.4. (672024 DEM) provide basic
data on atmospheric deposition measurements and
the chemical analysis of collected deposition
samples on the sample plot on Crni Vrh.

Tables 14.3 672024 PLD, A8.5. 672024
DEM, and A8.6. 672024 DEM provide basic data
on atmospheric deposition measurements and the
chemical analysis of collected deposition samples
on the sample plot in Mokra Gora.



Tabena 14.1. 672024 (PLD) Omniuty moganu o OrjeaHoj MOBPIIMHA 3a aTMOCc(hepeKy neno3unujy — Komaouuk
Table 14.1. 672024 (PLD) General Data on the Sample Plot for Atmospheric Deposition — Kopaonik

Bpoj Haamopcka AKTHBHY nIepuon Bpoj Bucuna IoBpmnna
Peann PoJ Kon AAMOP CaKyIlubamba nepuoja Moaen P Bpoj Ocrana
. orjieJaHe TI'eorpadcka TI'eorpagcka BHCHHA . . KOJIEKTOpa | KoOJIeKTOpa
opoj JpxaBa KOJIeKTOpa Collection period CaKyllbalha | KOJIeKTopa Il Il KOJIeKTOpa 3anaxkama
Sequence | Country | "OBPMMME | hllector ImupHHa AyAuHA (xon) Number of | Collector | Collector | Collector e of Other
Plot Latitude Longitude Altitude 10 ; height area -
number code collection model > collectors | observations
number (code) to periods (m) (m?)
01 67 2 1 +43017'30" +20048'50" 35 010124 131224 12 1 1.000 0.002 20
02 67 2 2 +43017'30" +20048'50" 35 010124 131224 12 1 1.000 0.002 6
03 67 2 4 +43017'30" +20048'50" 35 010124 131224 12 1 1.100 0.002 5
1 -, Throughfall“ konexmop, 2 - ,, Bulk* konexmop, 4 - ,,Stemflow * konrexmop
1 - Throughfall collector, 2 — Bulk collector, 4 — Stemflow collector
Tabena 14.2. 672024 (PLD) Ommrry mmogar o OTiIeIHOj MOBPIIMHE 38 aTMOChEPCKY Ierno3utiujy — LlpHu Bpx
Table 14.4. 672024 (PLD) General Data on the Sample Plot for Atmospheric Deposition — Crni Vrh
. AKTHBHH IIepHOJ Bpoj
Peanu bpoj Koxa Haxmopcka caKkylbamba nepuojaa Mopea Bucuna IloBpuminna Bpoj Peanu
. orJiefHe T'eorpagcka | I'eorpadexa BHCHHA - - KOJICKTOPa .
opoj Jp:xaBa KOJIEKTOpa Collection period CaKyIUbamba | KOJEeKTopa KOJIEKTOpa KOJIEKTOpa opoj
NOBpPLINHE HIHPHHA AyAKHHA (xo1) Collector
Sequence | Country Collector - . . Number of Collector - Collector area | Number of | Sequence
Plot Latitude Longitude Altitude on 0 - height )
number code collection model (m?) collectors number
number (code) from to periods (m)
01 67 4 1 +44007'55" +21058'38" 19 010124 061224 12 1 1.000 0.002 20
02 67 4 2 +44007'55" +21058'38" 19 010124 061224 12 1 1.000 0.002 6
03 67 4 4 +44007'55" +21058'38" 19 010124 061224 12 1 1.100 0.002 5
1-,, Throughfall* konexmop, 2 - ,, Bulk“ konexmop, 4 - ,, Stemflow *“ korexmop
Throughfall collector, 2 — Bulk collector, 4 — Stemflow collector
Tao6emna 14.3. 672024 (PLD) Onirru moaaiu o OrjieTHOj MOBPIINHE 32 aTMOC(EPCKy JIemno3uinjy — Mokpa ropa
Table 14.7. 672024 (PLD) General Data on the Sample Plot for Atmospheric Deposition — Mokra Gora
. AKTHBHH NIepHOJ Bpoj
Peaun bpoj Kox Haxvopeka CaKyI/bama nepuoaa Mogaen Brenna IoBpmuna Bpoj Ocrana
. orJieaHe I'eorpadcxa | I'eorpadeka BHCHHA : - KOJIEKTOpa
opoj Jp:xaBa KOJIEKTOpa Collection period CaKyIlbalha | KOJIEKTOpa KOJIEKTOpa KOJIEKTOpa 3anaxkama
MOBPILINHE IIHPHHA AyKHHA (ko) Collector
Sequence | Country Collector - . . Number of Collector - Collector area | Number of Other
Plot Latitude Longitude Altitude o 0 - height 2 -
number code collection model (m?) collectors | observations
number (code) from to periods (m)
01 67 5 1 +43045'27" +19029'00" 12 010124 121224 12 1 1.000 0.002 20
02 67 5 2 +43045'27" +19029'00" 12 010124 121224 12 1 1.000 0.002 6
03 67 5 4 +43045'27" +19029'00" 12 010124 121224 12 1 1.000 0.002 5

1-,, Throughfall* konexmop, 2 - ,, Bulk* xonexmop, 4 - ,, Stemflow *“ korexmop
Throughfall collector, 2 — Bulk collector, 4 — Stemflow collector
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AmHanu3a pesynTara npukazaHux y TabenaMa
(amexc 8) je mokazama mAa je JICMO3UIM]ja
cakyrsbeHa 2024. roquHe Ha OTJIEHO] MOBPIIMHH
Ha Komaonunky Ha ocHOBy mnpoceuHux pH
BPEIHOCTH MMalla KapaKTepUCTUKE OJ KHCENe JI0
yMepeHo kucene cpeaude. IIpoceuna pH
., Throughfall“ nenosunuje je nzHocmna 5,60 ca
MuHEMyMoM on 4,95 u Makcumymom 6,47.
Bpemnoct pH ,, Bulk™ nemosumuje ce kpetana y
rpanunama 4,46-6,18 ca mpoceuHoM BpemHomihy
on 5,47. Tlpoceuna pH Bpennoct ,,Stemflow
neno3unyje je 6una 5,79 omHOCHO KpeTana ce y
pacmony ox 4,82 no 6,52.

Ha ocHoBy mpukazaHux pesyirata MOXe ce
3aKJbYUYUTH Ja CE€ KOHIYKTUBUTET JICTIO3UIH]C
cakymbeHe 2024. roauHe Ha OTJICIHO] MTOBPIITHHH
Ha KomaoHWKy KpeTrao y IIUPOKHM TIpaHUIaMa.
[poceuna BPEIHOCT KOHIYKTHBUTETA
., Throughfall“  nenosunuje je Owma 42uS/cm,
MHHUMYM je u3HOcHO 7 US/cm, a makcumym 142
pS/cm. Koumykrusuter ,, Bulk® nmenosuimje ce
Kperao y rpanunama 11-60 pS/cm ca mpocednom
Bpenuorthy ox 24 uS/icm. ,, Stemflow “ nemosunuja
je nMaina Behw KOHIYKTUBHUTET Ol APyra IBa THUIA
JeTo3uIdje ca TpocedyHoM BpeaHomhy ox 176
puS/cm, wmumEmmMymom ox 139 uS/cm  wm
MakcuMyMoM ox 235 pS/cm.

HctpaxxkuBawa Ccy TMokazaja ce Yy
,, Throughfall“ npeno3unmju cakymbenoj 2024.
TOJIMHE Ha OIJIeJHOj NoBpIIMHK Ha KomaoHuky
KOHLIeHTpalMja amoHujayHor asora (NH4-N)
Kkpetana on ucmnoxn mumurta aereknmje (<0,05) mo
6,65 mg/l, autparsor azora (NOs-N) y rparnmama
0,52-14,10 mg/l, a ykynuor a3zota (N) ox 0,56 mg/1
no 19,58 mg/l. ,,Bulk” nenosunuja je cajapxaina
<0,05-3,81 mg/l amonwmjaunor aszora (NHas-N),
0,66-4,60 mg/l uurparaor azora (NOsz-N) u 0,75-
5,26 mg/l yxymHor azora (N). Cazapxaj
amonujaynor asora (NHs-N) y , Stemflow*
JETIO3UIINjU ce KpeTao y rpanumama 4,09-13,85
mg/l, DOK je KOHIEHTpaldja HUTPATHOT a30Ta
(NO3-N) m3nocmia 15,93-18,37 mg/l, a ykynHor
asora (N) 22,58-29,88 mg/I.

AHanmuza canpkaja XJIOpHIHHUX jOHA je
nokaszana jga ce y ,, Throughfall” nenozunuju
cakyIsbeHoj 2024. ronuHe Ha OIJIeJHOj MOBPIINHU
Ha Komaonwnky xonmentparyja xiopa (Cl) kperana
on 2,48 mg/l mo 2198 mg/l, a y ,Bulk”
nenosuuuju - 4,25-28,36 mg/l. Y , Stemflow*
JICTIO3UIINjH KOHIICHTpAIMja XJiopa ce Kperana o
13,12 mg/l mo 21,63 mg/l.

Ha ocHOBy pe3yntara TpuKazaHux Yy
tTabenama canpxkaj cyndarHor cymmopa (SOs-S) y
., Throughfall“ nemo3wmmju cakymbenoj 2024.
TOAIMHE Ha OTJIeHOj MoBpIIMHKU Ha KomaoHuky je
n3nocuo 1,80-6,40 mg/l, y ,,Bulk” nenozunuju
0,70-5,00 mg/l u ,,Stemflow* nenosunuju 8,60-
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The analysis of the results presented in the
tables (annex 8) showed that based on average pH
values, the deposition collected in 2024 on the
sample plot on Kopaonik had characteristics
ranging from acidic to moderately acidic. The
average pH of the Throughfall deposition was
5.60, with a minimum of 4.95 and a maximum of
6.47. The pH value of the Bulk deposition ranged
from 4.46 to 6.18, with an average value of 5.47.
The average pH value of the Stemflow deposition
was 5.79, ranging from 4.82 to 6.52.

Based on the presented results, it can be
concluded that the conductivity of the deposition
collected in 2024 on the sample plot on Kopaonik
varied widely. The average conductivity value of
the Throughfall deposition was 42 puS/cm, with a
minimum of 7 pS/cm and a maximum of 142
puS/cm. The conductivity of the Bulk deposition
ranged from 11 to 60 uS/cm, with an average value
of 24 uS/cm. The Stemflow deposition had a higher
conductivity than the other two types of
deposition, with an average value of 176 uS/cm, a
minimum of 139 puS/cm, and a maximum of 235
uS/cm.

Research showed that in the Throughfall
deposition collected in 2024 on the sample plot on
Kopaonik, the concentration of ammonium
nitrogen (NH.-N) ranged from below the detection
limit (<0.05) to 6.65 mg/I, nitrate nitrogen (NO3-N)
ranged from 0.52 to 14.10 mg/l, and total nitrogen
(N) ranged from 0.56 mg/l to 19.58 mg/Il. The Bulk
deposition  contained <0.05-3.81 mg/l of
ammonium nitrogen (NH4-N), 0.66-4.60 mg/l of
nitrate nitrogen (NOs-N), and 0.75-5.26 mg/l of
total nitrogen (N). The ammonium nitrogen (NH,-
N) content in the Stemflow deposition ranged from
4.09 to 13.85 mg/l, while the concentration of
nitrate nitrogen (NOs-N) was 15.93-18.37 mg/I,
and total nitrogen (N) was 22.58-29.88 mg/I.

The analysis of chloride ion content showed
that the chlorine (CI) concentration in the
Throughfall deposition collected in 2024 on the
sample plot on Kopaonik ranged from 2.48 mg/l to
21.98 mg/l, while in the Bulk deposition, it ranged
from 4.25 to 28.36 mg/l. In the Stemflow
deposition, the chlorine concentration ranged from
13.12 mg/l to 21.63 mg/I.

Based on the results presented in the tables,
the sulphate sulphur (SO4-S) content in the
Throughfall deposition collected in 2024 on the
sample plot on Kopaonik ranged from 1.80 to 6.40
mg/l, in the Bulk deposition from 0.70 to 5.00
mg/l, and in the Stemflow deposition from 8.60 to



20,50 mg/I1.

Ha ornemnoj nospuiman Ha KomaoHuky y
., Throughfall JIETIO3UIIN] U KOHIICHTpaIje
pactBopeHor opraickor yribenuka (DOC) cy ce
kperae onx MuHUManmHuUX 0,98 mg/l  mo
Makcumaanx 212,06 mg/l, a yKymHOT opraHcKor
yribenuka (TOC) ox 1,46 mg/l no 227,34 mg/l.
Canpxaj DOC y ,,Bulk” nemo3unuju ce kperao y
rpanunama 3,08-53,13 mg/l, mox je TOC nu3zHOCHO
3,72-57,28 mg/l. Kounenrpammja DOC vy
., Stemflow " nemnosuiyju ce Kperaja y TpaHHIaMa
128,80-137,36 mg/l, nox je xonuenrpauuja TOC
u3Hocuna 153,94-164,79 mg/l.

Y y3opuuma ,, Throughfall” nenosunuje
cakymsbeHoj 2024. roquHe Ha OIJIeJHOj MOBPIINHU
Ha KomaoHuKy mpoceyHa BPEeTHOCT aJKaUTeTa je
m3Hocuna 266 peq/l m kperama ce y rpaHHIIama
118-566 peq/l. Bpennoct ankanurera ,, Bulk*
nemno3urtdje ce kpetana ox 108 peq/l mo 1148 peq/l
ca mpocedHoM BpemuHomhy om 385 peq/l.
[Ipoceuna BpegHoct ankamurera ,,Stemflow
nenosunyje je ouna 823 peq/l oqHOCHO KpeTaina ce
y pactiony oz 310 peq/l mo 1138 peq/l.

Pesynratu ananmmse caapxkaja 15 obaBesHHx
u onnuonux enemenra (Al, Ca, Cd, Cr, Cu, Fe, Hg,
K, Mg, Mn, Na, Ni, P, Pb u Zn) y npuKyImbeHOj
JNEeTOo3WlMje  Ha  OrjiefHOj TOBPIIMHH  Ha
Konaonuky 2024. ronuHe cy mokasald Ja HU Y
jEIHOM Y30pKYy JENOo3MLHMje HHUje NOeTeKTOBaHa
xwuBa (HQ) omHOCHO OHa ce ce HajasWjaa HCIOJ
JUMUTa JeTeKuuje UHcTpyMeHta. CXOIHO ToMe,
OBaj eJIEMEHT y Tabenama HHje MpUKa3aH.

Konmentpamuja xammjyma (K) je vy
., Throughfall“ nemosunmjm Owina y TpaHHIIAMa
0,11-16,58 mg/l. MaxkcumaiiHa KOHIIEHTpaIUja
OBOT elleMeHTa y ,, Bulk nemosuiuju je n3HOCHIA
2,39 mg/l, nox ce y ,Stemflow* nenosuuuju
kperana o 0,12 no 11,94 mg/l.

Maxkcumannu caapxkaj kanuujyma (Ca) je y
., Throughfall“ nenosutmju usnocuo 31,22 mg/l.
., Bulk* menosummja je caapxkama 0,67-10,92 mg/I
oBor enemeHTa. Konnentpamuja Ca ce 'y
., Stemflow“ nenosummju kperana ox 1,72 mg/l no
13,11 mg/l.

Maruesujym  (Mg) ce y ,, Throughfall
JeTo3uIMju Kperao y rpanuuama ox 0,12 o 2,96
mo/l. ,,Bulk” nemnosunmja je campxkama 0,12-1,85
mg/l, a , Stemflow” nenosunumja 0,32-2,66 mg/l
OBOT €JIEMEHTA.

Canpxaj Harpujyma (Na) je y ysopiwma
., Throughfall“  nenosunuje wusHocumo 0,21-5,07
mg/l, mox ce y , Bulk” nenosunmju Kperao y
rpanuinama  0,26-4,06 mg/l.  Makcumainna
KOHIICHTpaIfja OBOT eleMeHtra y ,,Stemflow*
JeTo3unju je nznocwmna 4,37 mg/l.

Konuentpanuja anymuarjyma  (Al) vy
., Throughfall“ neno3umuju je wm3uocmia 0,006-

20.50 mg/I.

On the sample plot on Kopaonik, the
concentration of dissolved organic carbon (DOC)
in the Throughfall deposition ranged from a
minimum of 0.98 mg/l to a maximum of 212.06
mg/l, while total organic carbon (TOC) ranged
from 1.46 mg/l to 227.34 mg/l. The DOC content
in the Bulk deposition ranged from 3.08 to 53.13
mg/Il, while TOC ranged from 3.72 to 57.28 mg/l.
The DOC concentration in the Stemflow deposition
ranged from 128.80 to 137.36 mg/l, while the TOC
concentration ranged from 153.94 to 164.79 mg/l.

In the samples of the Throughfall deposition
collected in 2024 on the sample plot on Kopaonik,
the average alkalinity value was 266 peg/l, ranging
from 118 to 566 peg/l. The alkalinity value of the
Bulk deposition ranged from 108 peqg/l to 1148
peg/l, with an average value of 385 peg/l. The
average alkalinity value of the Stemflow deposition
was 823 peg/l, ranging from 310 peg/l to 1138

peg/1.

The results of the analysis of 15 mandatory
and optional elements (Al, Ca, Cd, Cr, Cu, Fe, Hg,
K, Mg, Mn, Na, Ni, P, Pb, and Zn) in the
deposition collected on the sample plot on
Kopaonik in 2024 showed that mercury (Hg) was
not detected in any deposition sample, meaning it
was below the instrument’s detection limit.
Consequently, this element is not presented in the
tables.

The potassium (K) concentration in the
Throughfall deposition ranged from 0.11 to 16.58
mg/l. The maximum concentration of this element
in the Bulk deposition was 2.39 mg/Il, while in the
Stemflow deposition, it ranged from 0.12 to 11.94
mg/l.

The maximum calcium (Ca) content in the
Throughfall deposition was 31.22 mg/l. The Bulk
deposition contained 0.67-10.92 mg/l of this
element. The calcium concentration in the
Stemflow deposition ranged from 1.72 mg/l to
13.11 mgl/l.

Magnesium (Mg) in the Throughfall
deposition ranged from 0.12 to 2.96 mg/l. The Bulk
deposition contained 0.12-1.85 mg/l, while the
Stemflow deposition contained 0.32-2.66 mg/l of
this element.

The sodium (Na) content in the Throughfall
deposition samples ranged from 0.21 to 5.07 mg/I,
while in the Bulk deposition, it ranged from 0.26 to
4.06 mg/l. The maximum concentration of this
element in the Stemflow deposition was 4.37 mg/I.

The aluminum (Al) concentration in the
Throughfall deposition ranged from 0.006 to 0.211
mg/l, in the Bulk deposition from 0.002 to 0.096
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0,211 mg/l, y ,, Bulk” nmenosutuju 0,002-0,096
mg/l, a y ,, Stemflow” nenosurmju 0,002-0,429
mg/l.

MaxkcuManHa KoHIeHTpaija Manrana (Mn)
y ,, Throughfall nenosutuju je wznocuna 0,267
mo/l, ,,Bulk” npemosmnmju 0,018 mg/l, a
., Stemflow “ menosurmju 0,616 mg/l.

Pesynratu anamusze caapxkaja rBoxha (Fe)
Cy TOKa3ajM Ja Ce Yy y30pIMMa KOHIICHTpAIlHja
OBOT  eleMeHTa Kpetama y ,, Throughfall”
nerno3unuju y rpanunama ua-0,55 mg/l, y ,, Bulk“
nenosunuju  HA -0,12 mg/l, a y , Stemflow*”
nenosunuju Ha-0,26 mg/l.

MakcumManHa KoHreHTpanuja 6akpa (Cu) y
,, Throughfall“ nenoszunmju je usnocuna 6,08 pg/l,
,Bulk” pemosmnmju 2,63 npg/l u ,, Stemflow*
nenosutmju 7,64 ng/l.

Omoeo (Pb) ce y y3opuuma ,, Throughfall
JIETIO3UITHje KPETa0 OJl WCIIOA JIMMHTA JETEKIIHje
no 1,42 ug/l, y ,, Bulk* nenosunmju 11-0,80 pg/l, a
y ,,Stemflow* nenosutuju o ua-1,48 pg/l.

Xpom (Cr) ce y ,, Throughfall neno3uuyju
Halasno y KoHuenTparmju uHA-89,84 ugl/l, a y
,, Bulk** nenosunuju ua-237,92 pg/l. OBaj enemeHt
HHj€ JICTEKTOBAaH HH Y jeJJTHOM Y30pKy ,, Stemflow
JIETIO3HUITH] €.

MakcumanHa KOHIIEHTpanuja KaaMujyMa
(Cd) y ,, Throughfall“ neno3unuju je W3HOCHIA
0,10 pg/l, ,,Bulk” nenozutmju 0,07 pg/l wu
., Stemflow * menosumwju 0,16 pg/l.

Huxkn (Ni) ce v ,, Throughfall“ nenosunuju
kperano y rpanuriama 0,13-5,00 pg/l, y ,, Bulk“
nemosunmju  Ha-2,22 pg/l, a y ,, Stemflow“
nenosunuju 0,42-5,37 ug/l.

Pesynraru amanumse caapikaja ¢dochopa (P)
Cy MOKa3aJid Ja ce y JICTEKTOBAaHUM Y30pIHMa
KOHIICHTpAIlMja OBOI' €JEMEHTa Kperama y
., Throughfall“ nenosunuju y rpanunama Hia-3,13
mg/l, y ,,Bulk” nenosunmju Ha-1,32 mg/l a y
., Stemflow *“ neno3uruju 1ua-7,14 mg/l.

Amnanu3a pesylitara npuKazaHux y tabenama
(amexc 8) je TmoKazama ga je  JCTO3HUIM]ja
cakymsbeHa 2024. roguHe Ha OrJeIHOj MOBPILIMHH
Ha Ilpuom Bpxy Ha ocHOBYy mpoceynux pH
BPEOHOCTH HMalla  KapaKTEPUCTHKE  KHUCeJe
cpeaune. [Ipoceuna pH ,, Throughfall“ nenoszuuuje
je wmsHocuna 5,04 ca muamMymoMm ox 3,83 u
makcumymoMm ox 6,01. Bpemmoct pH |, Bulk*
Jierno3uije ce kperana y rpanunama 4,01-6,18 ca
npoceynoMm Bpegnomhy ox 5,09. Ilpoceuna pH
BpenHocT ,,Stemflow* nemoszmnmje je Omma 5,57
OJIHOCHO KpeTaia ce y pactony oj 4,55 no 6,55.

Ha ocHoBy mpurkazaHux pesyyitara MOXe ce
3aKJBYYHTH J1a C€ KOHIYKTHBHUTET JCTIO3HIM]je
cakymbeHe 2024. ToauHe Ha OTJIENHO] MOBPIIUHU
Ha LlpHOM BpXy KpeTao y IIMPOKUM TIpaHHLIaMa.
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mg/l, and in the Stemflow deposition from 0.002 to
0.429 mgl/l.

The maximum manganese (Mn)
concentration in the Throughfall deposition was
0.267 mg/l, in the Bulk deposition 0.018 mg/l, and
in the Stemflow deposition 0.616 mg/I.

The results of the iron (Fe) content analysis
showed that the concentration of this element in
the Throughfall deposition samples ranged from
below detection (nd) to 0.55 mg/l, in the Bulk
deposition from nd to 0.12 mg/l, and in the
Stemflow deposition from nd to 0.26 mg/I.

The maximum copper (Cu) concentration in
the Throughfall deposition was 6.08 pg/l, in the
Bulk deposition 2.63 pg/l, and in the Stemflow
deposition 7.64 pg/l.

Lead (Pb) in the Throughfall deposition
samples ranged from below detection to 1.42 pgl/l,
in the Bulk deposition from nd to 0.80 ug/l, and in
the Stemflow deposition from nd to 1.48 pg/l.

Chromium (Cr) in the Throughfall
deposition was present at concentrations from nd
to 89.84 ug/l, and in the Bulk deposition from nd to
237.92 pg/l. This element was not detected in any
Stemflow deposition sample.

The maximum cadmium (Cd) concentration
in the Throughfall deposition was 0.10 pg/l, in the
Bulk deposition 0.07 pg/l, and in the Stemflow
deposition 0.16 pg/l.

Nickel (Ni) in the Throughfall deposition
ranged from 0.13 to 5.00 pg/l, in the Bulk
deposition from nd to 2.22 pg/l, and in the
Stemflow deposition from 0.42 to 5.37 pg/l.

The results of phosphorus (P) content
analysis showed that in detected samples, the
concentration of this element ranged in the
Throughfall deposition from nd to 3.13 mg/l, in the
Bulk deposition from nd to 1.32 mg/l, and in the
Stemflow deposition from nd to 7.14 mg/I.

The analysis of the results presented in the
tables (annex 8)showed that based on average pH
values, the deposition collected in 2024 on the
sample plot on Crni Vrh had acidic characteristics.
The average pH of the Throughfall deposition was
5.04, with a minimum of 3.83 and a maximum of
6.01. The pH value of the Bulk deposition ranged
between 4.01 and 6.18, with an average of 5.09.
The average pH value of the Stemflow deposition
was 5.57, with a range from 4.55 to 6.55.

Based on the presented results, it can be
concluded that the conductivity of the deposition
collected in 2024 on the sample plot on Crni Vrh
varied widely. The average conductivity value of
the Throughfall deposition was 54 uS/cm, with a
minimum of 27 pS/cm and a maximum of 127



[Ipoceuna BPEIHOCT KOHYKTHBUTETA
., Throughfall“ nenosunuje je Ouma 54 pS/cm,
MHHUMYM je u3Hocuo 27 US/cm, a makcumym 127
pS/em. KounykruButer ,, Bulk™ nemnosunuje ce
KpeTao y rpanuniaMa 17-102 pS/cm ca npocednom
Bpexuorrhy ox 42 uS/cm. ,, Stemflow *“ nenosuiija
je WMama  KOHAYKTHBHUTET ca  IPOCEYHOM
BpenHomthy om 64 pS/cm, muaumymom on 33
uS/cm u maxcumymom ox 161 puS/cm.

HctpaxkuBawa cy TMokaszajia ce Yy
., Throughfall“ nenosunuju cakymbenoj 2024,
TOJIMHE Ha OIVIEJHO] MOBpUIMHU Ha LlpHOM BpXy
KOHIleHTparja amonujaunor aszora (NHa-N)
kperana on 0,21 mg/l no 2,50 mg/l, HuTpaTHOT
azota (NOs3-N) y rpanunama 1,10-6,42 mg/l, a
ykymHor aszota (N) oxm 1,47 mg/l mo 7,40 mg/l.
., Bulk* memosurmja je cagpxana <0,05-3,02 mg/l
amonmjaunor aszora (NH4-N), 0,98-6,24 mg/l
murparaor azora (NOs-N) u 1,26-8,56 mg/l
ykynHor azota (N). Cazapkaj aMOHHMjagyHOT a30Ta
(NHs-N) vy ,,Stemflow” nenosuiju ce Kperao y
rpannuama 0,22-8,40mg/l, nok je KoHUEHTpanuja
autpaTHor azora (NOsz-N) msnocmma 23,13-7,09
mg/l, a ykynsor a3zora (N) 3,79-15,12 mg/I.

Ananuza caipkaja XJIOPUIAHHX jOHa je
mokaszama ma ce y ,, Throughfall” nenosunujn
cakymbeHoj 2024. roguHe Ha OTJIEHO] MTOBPIIUHI
Ha IlpHom Bpxy xkoHneHtpauuja ximopa (Cl)
kperana ox 4,25 mg/l no 19,50 mg/l, a y ,, Bulk*“
nenosunuju  2,13-15,60 mg/l. Y, Stemflow*
JETIO3UIMjH KOHIIEHTpaIMja XJIopa ce Kperana oj
6,03 mg/l 1o 17,73 mg/l.

Ha ocHOBy pesynrata mpHKa3aHUX Yy
tTabenama caapkaj cyiadaraor cymmopa (SOs-S) y
., Throughfall“ nenosunuju cakymbenoj 2024.
TO/IMHE Ha OTJICHO] MOBpIIMHM Ha LlpHOM BpXY je
m3nocuo 0,70-9,90mg/l, y ,, Bulk” nenozunuju
0,70-11,00 mg/l u ,,Stemflow* nenoszunmju 2,10-
9,30 mg/I.

Ha ornennoj nopmman Ha L{pHOM BpXy Yy
., Throughfall JICTIO3UIIAj U KOHIICHTpAIHje
pactBopeHor opranckor yribenuka (DOC) cy ce
Kkperae onx MuHUMamHUX 2,51 mg/l  mo
Makcumanaux 10,57 mg/l, a ykymHOT opraHckor
yriseanka (TOC) ox 2,55 mg/l mo 13,65 mg/l.
Canpxaj DOC y ,,Bulk“ nemo3umuju ce kperao y
rpanunama 2,23-12,16 mg/l, mok je TOC u3nocuo
2,15-16,04 mg/l. Konnenrpaumja DOC vy
., Stemflow neno3uLMju ce KpeTaja y rpaHuLama
21,67-59,04 mg/l, mox je koumentpammja TOC
usHocwmia 22,22-61,95 mg/l.

Y yzopuuma ,, Throughfall” nenosuuuje
cakymbeHoj 2024. roguHe Ha OTJIeHO] MOBPIIUHI
Ha [{pHOM BpXY IpoceyHa BPETHOCT aKAIUTETA je
n3Hocwia 216 peq/l u kperana ce y rpaHuiama 6-
616 peq/l. Bpennoct ankamutera |, Bulk“
nenosunuje ce kperama ox 66 peq/l mo 674 peg/l

puS/cm. The conductivity of the Bulk deposition
ranged from 17 to 102 uS/cm, with an average
value of 42 pS/cm. The Stemflow deposition had
an average conductivity of 64 uS/cm, with a
minimum of 33 pS/cm and a maximum of 161
uS/cm.

The research showed that, in the Throughfall
deposition collected in 2024 on the sample plot on
Crni Vrh, the concentration of ammonium nitrogen
(NHs-N) ranged from 0.21 mg/l to 2.50 mgll,
nitrate nitrogen (NOs-N) ranged from 1.10 to 6.42
mg/l, and total nitrogen (N) ranged from 1.47 mg/I
to 7.40 mg/l. The Bulk deposition contained <0.05-
3.02 mg/l of ammonium nitrogen (NH4-N), 0.98-
6.24 mg/l of nitrate nitrogen (NO3z-N), and 1.26—
8.56 mg/l of total nitrogen (N). The ammonium
nitrogen (NHs-N) content in the Stemflow
deposition ranged from 0.22 to 8.40 mg/l, while
the concentration of nitrate nitrogen (NO3-N) was
2.13-7.09 mg/l, and total nitrogen (N) ranged from
3.79 to 15.12 mg/I.

The chloride ion content analysis showed
that, in the Throughfall deposition collected in
2024 on the sample plot on Crni Vrh, the chloride
(CI) concentration ranged from 4.25 mg/l to 19.50
mg/l, while in the Bulk deposition, it ranged from
2.13 to 15.60 mg/l. In the Stemflow deposition, the
chloride concentration varied from 6.03 mg/l to
17.73 mg/l.

Based on the results presented in the tables,
the sulphate sulphur (SOs-S) content in the
Throughfall deposition collected in 2024 on the
sample plot on Crni Vrh ranged from 0.70 to 9.90
mg/l, in the Bulk deposition from 0.70 to 11.00
mg/l, and in the Stemflow deposition from 2.10 to
9.30 mg/l.

On the sample plot on Crni Vrh, the
concentration of dissolved organic carbon (DOC)
in the Throughfall deposition ranged from a
minimum of 2.51 mg/l to a maximum of 10.57
mg/l, while total organic carbon (TOC) varied
from 2.55 mg/l to 13.65 mg/l. The DOC content in
the Bulk deposition ranged from 2.23 to 12.16
mg/l, while TOC ranged from 2.15 to 16.04 mg/I.
The DOC concentration in the Stemflow deposition
ranged from 21.67 to 59.04 mg/l, while the TOC
concentration varied from 22.22 to 61.95 mg/I.

In the Throughfall deposition samples
collected in 2024 on the sample plot on Crni Vrh,
the average alkalinity value was 216 peg/l, ranging
from 6 to 616 peg/l. The alkalinity value of the
Bulk deposition ranged from 66 to 674 peq/l, with
an average of 243 peg/l. The average alkalinity
value of the Stemflow deposition was 338 peg/I,
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ca mpoceyHoM BpemgHomhy on 243  peq/l.
[Ipoceuna BpemHocT ankamurtera ,,Stemflow
nenosunyje je ouna 338 peq/l ogHOCHO KpeTana ce
y pacniony ox 108 peq/l mo 936 peq/I.

Pesynratu anamuse campkaja 15 o0aBe3HHx
u onmonux enementa (Al, Ca, Cd, Cr, Cu, Fe, Hg,
K, Mg, Mn, Na, Ni, P, Pb u Zn) y npukymbseHoj
JeTo3UIMje Ha OrjelHOj MOBpIIMHU Ha LlpHOM
Bpxy 2024. roguHe Cy MOKa3alW Ja HA y jeTHOM
y30pKy JeNo3ulldje HHje nerekToBaHa xwuBa (HQ)
OJHOCHO OHa Ce Haja3wia WCHOA JIUMHUTA
JeTekije uHCTpyMeHTa. CXOIHO TOME, OBaj
elneMeHT y Tabenama HHje TpHUKa3aH.

Konuentpammja kammjyma (K) je vy
., Throughfall“ nemosunuju Owna y TpaHHIaMa
0,16-8,66 mg/l. MakcumaHa KOHIIEHTpAI¥ja OBOT
eneMeHTa y ,, Bulk nenosunuju je usxnocuia 1,76
mg/l, nok ce y ,, Stemflow  neno3uIyju Kperaua o
3,53 mg/l no 23,85 mg/l.

Makcumanau caapxaj kammujyma (Ca) je y
., Throughfall“ nenosunuju usHocuo 12,67 mg/l.
., Bulk* nmenosunmja je caapxkama 1,29-5,64 mg/l
oor enemeHta. KonmeHntpammja Ca ce 'y
., Stemflow nenosuyju xperana ox 1,89 no 9,69
mg/l.

Maruesujym  (Mg) ce y ,, Throughfall
JETIO3UIKjU KpeTao y rpanuiama o 0,24 no 1,83
mg/l. ,,Bulk* nemosunuja je campxana 0,21-0,95
mg/l, a ,,Stemflow” nenozunmja 0,29-1,60 mg/l
OBOT €JIEMEHTA.

Canmpxaj natpujyma (Na) ce y ysopuuma
,, Throughfall“ neno3unyje Kperao y rpaHHLaMa
0,26-2,38 mg/l, ,, Bulk“ menosurmje 0,24-2,37 mg/I
u ,,Stemflow 0,33-2,65 mg/l.

KonuenTpanuja anymunujyma (Al) y
,, Throughfall”“ nenosmmmju je wsHocmia 0,005-
0,233 mg/l, y , Bulk” nmenosummju 0,007-0,385
mg/l, a y ,, Stemflow” nenosurnmju 0,016-0,456
mg/l.

MakcumaiHa KoHieHTpaimja Manrana (Mn)
y ,, Throughfall“ nenosunmju je m3Hocuna 0,303
mg/l, , Bulk” npemo3unmju 0,338 mg/l, a
., Stemflow “ nenosutju 0,272 mg/l.

Pesynratn ananmse caapxaja rBokha (Fe)
Cy TOKa3ajH Jia ce Yy y30pluuMMa KOHIICHTpaIuja
OBOT eineMeHTa Kperama y ,, Throughfall*
nenosunuju y rpanniama 0,01-0,27 mg/l, ,, Bulk“
nemosunmju  HA-0,11 mg/l, a y , Stemflow*
nenosunuju 0,02-0,24 mg/l.

MakcumanHa KoHieHTpaimja 6akapa (Cu) y
., Throughfall “ memosuimju je nznocumna 7,97 pg/l,
,Bulk” nenmosunmju 7,54 pg/l wu ,, Stemflow*
nenosurmju 33,32 pgl/l.

Konuenrparuja [IUHKA (Zn) y
., Throughfall“ nenosuiuju je wusnocwna 0,20-
1243,40 pg/l, ,,Bulk” nenosunmju 2,43-3554,62
pg/l, a , Stemflow nmenosummju 2,79-1021,79
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ranging from 108 to 936 peq/I.

The results of the analysis of 15 mandatory
and optional elements (Al, Ca, Cd, Cr, Cu, Fe, Hg,
K, Mg, Mn, Na, Ni, P, Pb, and Zn) in the
deposition collected on the sample plot on Crni
Vrh in 2024 showed that mercury (Hg) was not
detected in any sample, as it was below the
instrument's detection limit. Consequently, this
element is not presented in the tables.

The potassium (K) concentration in the
Throughfall deposition ranged from 0.16 to 8.66
mg/l. The maximum concentration of this element
in the Bulk deposition was 1.76 mg/l, while in the
Stemflow deposition, it ranged from 3.53 to 23.85
mg/l.

The maximum calcium (Ca) content in the
Throughfall deposition was 12.67 mg/l. The Bulk
deposition contained 1.29-5.64 mg/l of this
element. The Ca concentration in the Stemflow
deposition ranged from 1.89 to 9.69 mg/I.

Magnesium (Mg) in the Throughfall
deposition ranged from 0.24 to 1.83 mg/I. The Bulk
deposition contained 0.21-0.95 mg/l, while the
Stemflow deposition contained 0.29-1.60 mg/l of
this element.

The sodium (Na) content in the Throughfall
deposition samples ranged from 0.26 to 2.38 mg/I,
in the Bulk deposition from 0.24 to 2.37 mg/l, and
in the Stemflow deposition from 0.33 to 2.65 mg/I.

The aluminum (Al) concentration in the
Throughfall deposition ranged from 0.005 to 0.233
mg/l, in the Bulk deposition from 0.007 to 0.385
mg/l, and in the Stemflow deposition from 0.016 to
0.456 mgl/l.

The maximum manganese (Mn)
concentration in the Throughfall deposition was
0.303 mg/l, in the Bulk deposition 0.338 mg/I, and
in the Stemflow deposition 0.272 mg/I.

The results of the iron (Fe) content analysis
showed that its concentration in the samples
ranged from 0.01 to 0.27 mg/l in the Throughfall
deposition, nd-0.11 mg/l in the Bulk deposition,
and from 0.02 to 0.24 mg/l in the Stemflow
deposition.

The maximum copper (Cu) concentration in
the Throughfall deposition was 7.97 pg/l, in the
Bulk deposition 7.54 ug/l, and in the Stemflow
deposition 33.32 ug/l.

The zinc (Zn) concentration in the
Throughfall deposition ranged from 0.20 to
1243.40 pg/l, in the Bulk deposition from 2.43 to
3554.62 pg/l, and in the Stemflow deposition from



pa/l.
OnoBo (Pb) ce y y3opuwuma ,, Throughfall

JICTIO3HIINj€ KPETAIO Off MCIOJ JINMHUTA JETEKIIH]e
1o 5,32 pg/l, y ,, Bulk* nenosutwju #1-38,07 pg/l,
ay ,, Stemflow* nenosunmju ox 0,12 mo 1,50 pg/l.

Xpom (Cr) ce y ,, Throughfall“ nemosunuju
Hala3uo y KoHueHTpauuju HA-141,28 pg/l, y
,Bulk” nmenosmmmju  up-1345,34 pg/l, a vy
., Stemflow “ memosuruju 0,15-38,31 pg/l.

MakcumanHa KOHIEHTpalja KaaMHjyMa
(Cd) y ,, Throughfall* neno3unuju je W3HOCHIIA
245 pg/l, ,,Bulk” nmenosummju 1,00 pg/l wu
., Stemflow “ nenosunuju 0,28 pg/l.

Huxkn (Ni) ce y ,, Throughfall“ neno3uiiju
kperano y rpanunama 0,45-3,23 pg/l, y ,, Bulk*
nemosunuju  0,16-9,64 pg/l, a y ,, Stemflow*”
nernosunuju 0,16-6,03 ug/l.

Pesynrarn amanmse caznpixkaja dochopa (P)
Cy TOKa3aJd Jga Ce y JAETEKTOBAaHHM Y30pIlHMMa
KOHIICHTpAIlMja OBOI' €JEeMEHTa Kperaja y
,, Throughfall* nenozunnju y rpaannama 0,01-1,48
mo/l, ,, Bulk*“ nemosunmju 0,01-0,40 mg/l, a
., Stemflow “ nemosuruju 0,02-0,37 mg/l.

Amnanu3a pe3yntara npuKa3aHux y tadbenama
(amexc 8) je TmoKazama ga je  JETO3HUIM]ja
cakynsbeHa 2024. roguHe Ha OrJieIHOj MOBPILIMHH
Ha MoKpoj TOpM Ha OCHOBY mpoceuHux pH
BpPETHOCTH UMajla KapaKTePHCTHKE BeoMa KHUCele
I0 ymepeHo kucene cpenune. Ilpoceuna pH
,, Throughfall“ nemosunuje je m3znocmma 5,40 ca
MuHumymoM on 4,48 wu wmakcumymom 5,95,
Bpennoct pH ,,Bulk” nenosunuje ce kperana y
rpannuama 4,82-6,54 ca mpoceuyHoMm BpexaHouihy
on 5,75. Ilpoceuna pH Bpemnoct ,,Stemflow
nenosunydje je omna 542 ogHOCHO Kperama ce y
pacniony ox 4,60 no 6,28.

Ha ocHOBY mpuKa3zaHHX pe3ysiTara MOXe Ce
3aKJBYYUTH Ja C€ KOHIYKTHBUTET JICTO3HIINje
cakyrsbere 2024. roguHe Ha OTJIeTHOj MOBPIINHH
Ha MOKpoj Tropu HHUje KpeTao Yy IIUPOKUM
rpanunama. [IpocedHa BpeJHOCT KOHAYKTHBHTETA
., Throughfall“ nenosunuje je 6uma 31 pS/cm,
MHHUMYM je u3Hocuo 16 pS/cm, a makcumym 75
pS/cm. KouaykruButer ,, Bulk® nemosuiije ce
Kperao y rpanuiama 11-49 pS/cm ca mpocednom
speanomrhy ox 20 uS/cm. ,, Stemflow*“ nenosurmja
jé WuMajma  KOHAYKTHBHUTET ca  IPOCEYHOM
Bpeanounthy ox 48 pS/cm, munumymom ox 4
pS/cm u makcumymom oz 80 uS/cm.

UctpaxkuBamwa Cy TmokKasajla ce Yy
,, Throughfall“ nenosunmju cakymbenoj 2024.
TOAMHE Ha OTJIEAHOj MOBpPIIMHKM Ha MOKpOj ropu
KOHIIeHTparja amonujauHor aszora (NHa-N)

2.79 t0 1021.79 pg/l.

Lead (Pb) in the Throughfall deposition
samples ranged from below the detection limit to
5.32 pg/l, in the Bulk deposition from nd to 38.07
po/l, and in the Stemflow deposition from 0.12 to
1.50 pg/l.

Chromium (Cr) in the Throughfall
deposition was found at concentrations ranging
from nd to 141.28 g/, in the Bulk deposition from
nd to 1345.34 pg/l, and in the Stemflow deposition
from 0.15 to 38.31 pg/l.

The maximum cadmium (Cd) concentration
in the Throughfall deposition was 2.45 ug/l, in the
Bulk deposition 1.00 pg/l, and in the Stemflow
deposition 0.28 pg/l.

Nickel (Ni) in the Throughfall deposition
ranged from 0.45 to 3.23 pg/l, in the Bulk
deposition from 0.16 to 9.64 pg/l, and in the
Stemflow deposition from 0.16 to 6.03 pg/l.

The results of phosphorus (P) content
analysis showed that in the detected samples, its
concentration ranged from 0.01 to 1.48 mg/l in the
Throughfall deposition, from 0.01 to 0.40 mg/l in
the Bulk deposition, and from 0.02 to 0.37 mg/l in
the Stemflow deposition.

The analysis of the results presented in the
tables (annex 8) showed that based on average pH
values, the deposition collected in 2024 on the
sample plot in Mokra Gora, had characteristics
ranging from very acidic to moderately acidic
conditions. The average pH of the Throughfall
deposition was 5.40, with a minimum of 4.48 and a
maximum of 5.95. The pH value of the Bulk
deposition ranged from 4.82 to 6.54, with an
average value of 5.75. The average pH value of the
Stemflow deposition was 5.42, with a range from
4.60 to 6.28.

Based on the results presented in the tables, it
can be concluded that the conductivity of the
deposition collected in 2024 on the sample plot in
Mokra Gora did not vary widely. The average
conductivity of the Throughfall deposition was 31
puS/cm, with a minimum of 16 pS/cm and a
maximum of 75 puS/cm. The conductivity of the
Bulk deposition ranged from 11 to 49 uS/cm, with
an average value of 20 pS/cm. The Stemflow
deposition had an average conductivity of 48
puS/cm, with a minimum of 4 pS/cm and a
maximum of 80 uS/cm.

The research showed that in the Throughfall
deposition collected in 2024 on the sample plot in
Mokra Gora, the concentration of ammonium
nitrogen (NHs-N) ranged from 0.43 mg/l to 2.65
mg/l, nitrate nitrogen (NOs-N) ranged from 1.28 to
7.22 mg/l, and total nitrogen (N) ranged from 1.79
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kperana on 0,43 mg/l no 2,65 mg/l, HuTpaTHOT
azota (NO3-N) y rpanmmama 1,28-7,22 mg/l, a
ykymHor azota (N) ox 1,79 mg/l no 9,98 mg/l. V
,,Bulk* neno3uuujun KOHIIEHTpal#ja aMOHHUjauHOT
azota (NHs-N) je m3HocWia o HCIOI JIMMHTA
nereknyje (<0,05) mo 1,44 mg/l, auTpatHOT a30Ta
(NOs-N) 0,21-10,18 mg/l u ykymuor a3zora (N)
0,25-11,68 mg/l. Campkaj aMOHHjauHOT a30Ta
(NHs-N) v ,, Stemflow nenos3uiiju ce Kperao y
rpanunama 0,96-4,80 mg/l, 1ok je KOHIEHTpaluja
mutparHor azota (NOs-N) usnocuna 3,40-20,61
mg/l, a ykynsor azora (N) 4,49-24,38 mg/I.

AHanmu3a campkaja XJOpHIHHX jOHa je
mokaszana ma ce y ,, Throughfall” nenozunuju
cakynsbeHoj 2024. ronuHe Ha OIJIEIHO] MOBPILIUHU
Ha Mokpoj ropu KkoHmeHTparja xiopa (Cl)
kperana ox 4,25 mg/l no 20,56 mg/l, a y ,, Bulk*”
nenosunuju - 3,90-20,21 mg/l. 'V ,, Stemflow*”
JIETIO3UITHjH KOHIICHTpaIlHja XJIopa ce KpeTaja of
9,57 mg/l no 20,92 mg/l.

Ha ocHoOBy pe3ynrata mnOpukKazaHux Yy
tabenama canpxaj cyindarnor cymmnopa (SOs-S) y
,, Throughfall“ nenosunmju cakymbenoj 2024.
rOJIMHE Ha OTJICAHO] MOBPIIMHA HA MOKPOj TOpH je
m3nocuo 1,40-10,20 mg/l, y ,, Bulk® nenozunuju
0,50-8,80 mg/l u ,,Stemflow” nenozuruju 2,00-

11,00 mg/l.
Ha ornexnoj moBpmmHu Ha MOKpOj ropu y
., Throughfall “ JIETIO3HIIAj U KOHIICHTpAIIHje

pactBopeHnor opranckor yribeHuka (DOC) cy ce
Kperaie ojf MuHUManHuX 12,14 mg/l no
Makcumanaux 39,33 mg/l, a yKymHOr OpraHckor
yrbennka (TOC) ox 13,39 mg/l no 41,90 mgl/l.
Canpkaj DOC y ,,Bulk“ memosummju ce xperao y
rpanunama 0,25-11,68 mg/l, nok je TOC u3zHoCcHO
8,03-47,81 mg/l. Kounenrpammja DOC vy
,,Stemflow“ neno3uIyMju ce Kperaja y TpaHAIaMa
81,52-336,95 mg/l, nok je kouueHrpauja TOC
n3nocuia 84,08-337,82 mg/l.

Y y3opuuma ,, Throughfall“ nemnosuiuje
cakyrsbeHoj 2024. roauHe Ha OTJIEHO] OBPIIUHH
Ha MOKpOj TOpH HpOCeYHa BPEIHOCT alKAIUTETa
je m3Hocuna 284 peq/l u kperana ce y rpaHuiiaMa
112-874 peq/l. Bpenmnoct ankanurera ,, Bulk*
nenosunuje ce kpetana ox 122 peq/l no 928 peq/l
ca mpoceuHoMm BpegHomthy omx 351  peg/l.
IIpoceuna Bpemnoct ankamuteta ,,Stemflow
nenosunuje je ouna 480 peq/l ogHoCHO KpeTana ce
y pacriony ox 68 peq/l mo 712 peg/l.

Pesynratu anamuse cagpkaja 15 obaBe3HHx
u onmonnx enementa (Al, Ca, Cd, Cr, Cu, Fe, Hg,
K, Mg, Mn, Na, Ni, P, Pb u Zn) y npuKyImbeHOj
JIETIO3HIIMje Ha OTJIEJHO] MOBPIIMHU Ha MOKpO]
ropu 2024. ronuHe Cy MOKa3and A3 HU y jETHOM
y30pKy JeNo3ulije HHje nerekToBaHa xwuBa (HQ)
OJJHOCHO OHa Ce€ Haja3wia HCIOJA JIHMHTA
JIeTeKnrje wHCTpyMeHTa. CXOomHO TOME, OBaj
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mg/l to 9.98 mg/l. In the Bulk deposition, the
concentration of ammonium nitrogen (NHz-N)
ranged from below the detection limit (<0.05) to
1.44 mg/l, nitrate nitrogen (NOs-N) from 0.21 to
10.18 mg/l, and total nitrogen (N) from 0.25 to
11.68 mg/l. The content of ammonium nitrogen
(NH4-N) in the Stemflow deposition ranged from
0.96 to 4.80 mg/l, while the concentration of
nitrate nitrogen (NOs-N) ranged from 3.40 to 20.61
mg/l, and total nitrogen (N) from 4.49 to 24.38
mg/l.

The analysis of chloride ion content showed
that in the Throughfall deposition collected in 2024
on the sample plot in Mokra Gora, the chloride
(Cl) concentration ranged from 4.25 mg/l to 20.56
mg/l, while in the Bulk deposition, it ranged from
3.90 to 20.21 mg/l. In the Stemflow deposition, the
chloride concentration ranged from 9.57 mg/l to
20.92 mgl/l.

Based on the results presented in the tables,
the sulfate sulfur (SO4-S) content in the
Throughfall deposition collected in 2024 on the
sample plot in Mokra Gora ranged from 1.40 to
10.20 mg/l, in the Bulk deposition from 0.50 to
8.80 mg/l, and in the Stemflow deposition from
2.00 to 11.00 mg/I.

On the sample plot in Mokra Gora, in the
Throughfall deposition, the concentrations of
dissolved organic carbon (DOC) ranged from a
minimum of 12.14 mg/l to a maximum of 39.33
mg/l, and total organic carbon (TOC) from 13.39
mg/l to 41.90 mg/l. The DOC content in the Bulk
deposition ranged from 0.25 to 11.68 mg/l, while
TOC ranged from 8.03 to 47.81 mg/l. The DOC
concentration in the Stemflow deposition ranged
from 8152 to 336.95 mg/l, while the TOC
concentration ranged from 84.08 to 337.82 mg/I.

In samples of the Throughfall deposition
collected in 2024 on the sample plot in Mokra
Gora, the average alkalinity value was 284 peq/l,
ranging from 112 to 874 peq/l. The alkalinity value
of the Bulk deposition ranged from 122 peg/l to
928 peg/l, with an average value of 351 peg/l. The
average alkalinity value of the Stemflow deposition
was 480 peg/l, ranging from 68 peq/l to 712 peq/I.

The results of the analysis of 15 mandatory
and optional elements (Al, Ca, Cd, Cr, Cu, Fe, Hg,
K, Mg, Mn, Na, Ni, P, Pb, and Zn) in the collected
deposition on the sample plot in Mokra Gora in
2024 showed that mercury (Hg) was not detected
in any deposition sample, as it was below the
detection limit of the instrument. Consequently,
this element is not presented in the tables.

The concentration of potassium (K) in the
Throughfall deposition ranged from 0.52 to 2.85
mg/l. The maximum concentration of this element
in the Bulk deposition was 1.15 mg/l, while in the



eJIEMEHT y Tabeiama HHje mpuKa3aH.

Konnenrpanja kammjyma (K) je y
., Throughfall“ nemosunju Owia y TpaHHIaMa
0,52-2,85 mg/l. MakcumaliHa KOHIIEHTpaI1ja OBOT
eneMeHTa y ,, Bulk® nenosunuju je mznocuia 1,15
mg/l, nok ce y ,, Stemflow “ neno3uIAju KpeTaaa o
1,21 mg/1 no 2,98 mg/l.

MaxkcumManHu cazapxkaj kanuujyma (Ca) je y
., Throughfall“ nenosurmju usnocuo 12,03 mgl/l.
,, Bulk* nmenosumnmja je campxkama 0,99-8,28 mg/l
opor enemeHnra. Konnenrpamuja Ca ce vy
., Stemflow “ nenosunmju kperana ox 2,66 mg/l no
9,60 mg/l.

Maruesujym  (Mg) ce 'y ,, Throughfall
JETNo3uInju KpeTao y rpanunama of 0,28 no 1,97
mo/l. ,,Bulk” nenosuimja je campxkama 0,16-
6,0lmg/l, a , Stemflow” neno3unmja 0,98-8,16
mg/l oBor enemenTa.

Canpxaj matpujyma (Na) ce y ysopuumma
., Throughfall“ nemosunyje Kperao y TpaHHIIaMa
0,32-3,62 mg/l, y ,,Bulk®” nmenosunmju 0,23-2,92
mg/l, a , Stemflow* neno3uumju y rpaHHIaMa
0,78-2,65 mgl/l.

Konuentparuja anymuaujyma  (Al) y
,, Throughfall“ neno3ummju je wsnocmna 0,007-
0,136 mg/l, y , Bulk“ nmenosumuju 0,003-0,376
mo/l, a y , Stemflow” nenosurmju 0,045-0,312
mg/l.

MakcuManHa KoHIeHTpaija Manrana (Mn)
y ,, Throughfall“ nenosunmju je m3Hocuna 0,023
mg/l, , Bulk” npemosmnmju 0,007 mg/l, a
., Stemflow “ nenosurmju 0,074 mg/l.

Pesynratn ananmse camapxkaja rBoxkha (Fe)
Cy TOKa3aaW Ja Ce y y30plHuMa KOHIIEHTpAIlHja
OBOI' ejlieMeHTa Kpertana y ,, Throughfall“
nenosuiju y rpanunama 0,02-0,34 mg/l, y
., Bulk* memosummju ua-1,00 mg/l, a 'y ,, Stemflow
nenosutmju 0,05-0,62 mg/l.

Makcumanna koHueHrpanuja 6akapa (Cu) y
., Throughfall “ neno3utmju je usnocuna 4,05 pg/l,
,Bulk” nemosunmju 2,87 pg/l u ,, Stemflow*
nenosunuju 6,76 pg/l.

Konnenrpanuja IIUHKA (Zn) y
,, Throughfall“ nenosuuuju je wu3Hocwina 1,48-
1380,95 pg/l, ,, Bulk* nemo3unuju ua-213,84 ugll,
a ,,Stemflow“ nenosurmju 3,97-1715,56 pg/l.

Omnoro (Pb) ce y ysoprwma ,, Throughfall
nenosunuje kperano ox 0,06 pg/l mo 0,45 pgll, y
,Bulk”  nmemosummju  Ho-1,245 g/, a 'y
., Stemflow “ nenosutju ox Hx o 1,11 pg/l.

Xpom (Cr) ce y ,, Throughfall“ nemosunujn
Hana3uo y koHueHrpauuju 0,29-382,59 pg/l, y
,Bulk® nmenosummju  wx-130,18 pg/l, a y
,,» Stemflow “ memosurmju 0,31-102,90 pg/l.

MakcumaniHa KOHICHTpallMja KaJMHujyma
(Cd) y ,, Throughfall” neno3uumju je H3HOCHIIA
0,11 pg/l, ,,Bulk” nmenosumuju 0,05 pg/l u

Stemflow deposition, it ranged from 1.21 mg/l to
2.98 mg/l.

The maximum calcium (Ca) content in the
Throughfall deposition was 12.03 mg/l. The Bulk
deposition contained 0.99-8.28 mg/l of this
element. The Ca concentration in the Stemflow
deposition ranged from 2.66 mg/l to 9.60 mg/I.

Magnesium (Mg) in the Throughfall
deposition ranged from 0.28 to 1.97 mg/l. The Bulk
deposition contained 0.16-6.01 mg/l, while the
Stemflow deposition contained 0.98-8.16 mg/l of
this element.

Sodium (Na) content in the Throughfall
deposition samples ranged from 0.32 to 3.62 mg/I,
in the Bulk deposition from 0.23 to 2.92 mg/l, and
in the Stemflow deposition from 0.78 to 2.65 mg/I.

The aluminum (Al) concentration in the
Throughfall deposition ranged from 0.007 to 0.136
mg/l, in the Bulk deposition from 0.003 to 0.376
mg/l, and in the Stemflow deposition from 0.045 to
0.312 mg/l.

The maximum manganese (Mn) concentration
in the Throughfall deposition was 0.023 mg/l, in
the Bulk deposition 0.007 mg/l, and in the
Stemflow deposition 0.074 mg/I.

The results of the analysis of iron (Fe) content
showed that its concentration in the Throughfall
deposition ranged from 0.02 to 0.34 mg/l, in the
Bulk deposition from below the detection limit to
1.00 mg/l, and in the Stemflow deposition from
0.05 to 0.62 mg/I.

The maximum copper (Cu) concentration in
the Throughfall deposition was 4.05 pg/l, in the
Bulk deposition 2.87 pg/l, and in the Stemflow
deposition 6.76 pg/l.

The zinc (Zn) concentration in the
Throughfall deposition ranged from 1.48 to
1380.95 pg/l, in the Bulk deposition from below
the detection limit to 213.84 ug/l, and in the
Stemflow deposition from 3.97 to 1715.56 ug/l.

Lead (Pb) in the Throughfall deposition
samples ranged from 0.06 g/l to 0.45 pg/l, in the
Bulk deposition from below the detection limit to
1.245 pg/l, and in the Stemflow deposition from
below the detection limit to 1.11 pg/l.

Chromium (Cr) in the Throughfall deposition
was found in concentrations ranging from 0.29 to
382.59 pg/l, in the Bulk deposition from below the
detection limit to 130.18 pg/l, and in the Stemflow
deposition from 0.31 to 102.90 pg/l.

The maximum concentration of cadmium
(Cd) in the Throughfall deposition was 0.11 ug/I,
in the Bulk deposition 0.05 pg/l, and in the
Stemflow deposition 0.13 pg/l.

Nickel (Ni) in the Throughfall deposition
ranged from 0.79 to 8.00 upg/l, in the Bulk
deposition from below the detection limit to 100.44
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., Stemflow “ nenosunuju 0,13 pg/l.

Huxkn (Ni) ce y ,, Throughfall“ neno3unuju
kpetango y rpanuiama 0,79-8,00 pg/l, y ,, Bulk“
nenosuimju  HA-100,44 pg/l, a y |, Stemflow*
nenosunuju 2,26-118,69 pg/l.

Pesynratn amanmse caznpxkaja docdopa (P)
Cy TMOKa3aJii Ja ce y JACTEeKTOBAaHHM Y30pIHMa
KOHIIEHTpAIMja OBOI' eJeMEHTa KpeTaja Y
,, Throughfall” nemosutmju y rpannnama uua-0,31
mo/l, ,,Bulk”“ npemosunmju  wa-0,09 mg/l u
., Stemflow “ memosurmju 1a-0,52 mg/l.

Ha rpajdukony 14.1. mpukazana je
KOHIIeHTparja amoHmjagHor aszora (kgNHa-
N/ha/god), murpatror azora (kgNOs-N/ha/god) u
cyaparHor  cymmopa  (kgSOs-S/ha/god) y
»Throughfall“ nenosmmmjm  wm3mepeHoj 2024.
TOJIMHE Ha OTJICIHUM MoBpIlirHamMa Ha KomaoHuky,
Lprom Bpxy n Mokpoj ropu.

lomumima  KOHIIGHTpaIlMja  aMOHHjaYHOT
azota (NH4-N) y ,,Throughfall” nemosuruju Ha
CBE TpH OIJICJHE MOBPIIUHE je OWiia y rpaHuiama
Cpenmux KOHIICHTpaIyja (Komaonuk 4,9
kg/ha/god, Upnau Bpx 4,1 kg/ha/god m Moxkpa ropa
7,8 kg/ha/god).

»Throughfall“ nenozunuja je Ha Konaonuky
(14,0 kg/ha/god), Lprom Bpxy (11,2 kg/ha/god) u
Moxpoj ropu (26,7 kg/ha/god) caapxkana BuUCOKe
TOAMIIKBE KOHIEHTpanuje HuTpaTHor a3oTa (NOs-
N).

Hcetn cmydaj je OMO W ca TONUIIEBAM
KOHIIeHTparjama cyndaraHor cymmopa (SO4-S).
Konuentpanuja SOs-S y »Throughfall
nmemo3uija je wm3Hocmwia Ha Komaonmky 23,9
kg/ha/god, Iprom Bpxy 18,5 kg/ha/god u Mokpoj
ropu 29,6 kg/ha/god.
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po/l, and in the Stemflow deposition from 2.26 to
118.69 pg/l.

The results of the phosphorus (P) content
analysis showed that, in detected samples, the
concentration of this element in the Throughfall
deposition ranged from below the detection limit to
0.31 mg/l, in the Bulk deposition from below the
detection limit to 0.09 mg/l, and in the Stemflow
deposition from below the detection limit to 0.52
mg/l.

Graph 14.1 presents the concentration of
ammonium nitrogen (kg NHi-N/halyear), nitrate
nitrogen (kg NOs-N/ha/year), and sulphate sulphur
(kg SO4-S/halyear) in the Throughfall deposition
measured in 2024 on sample plots on Kopaonik,
Crni Vrh, and Mokra Gora.
The annual concentration of ammonium nitrogen
(NH4-N) in the Throughfall deposition on all three
samplel plots was within the range of average
concentrations (Kopaonik 4.9 kg/halyear, Crni Vrh
4.1 kg/halyear, and Mokra Gora 7.8 kg/ha/year).

The Throughfall deposition contained high
annual concentrations of nitrate nitrogen (NOs-N)
on Kopaonik (14.0 kg/ha/year), Crni Vrh (11.2
kg/halyear), and Mokra Gora (26.7 kg/ha/year).

The same was observed for the annual
concentrations of sulphate sulphur (SOs-S). The
SO4-S concentration in the Throughfall deposition
was 23.9 kg/halyear on Kopaonik, 18.5 kg/ha/year
on Crni Vrh, and 29.6 kg/ha/year in Mokra Gora.
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I'papuxon 14.1. Konuenrparmmja amonujagsor a3ota (kgNHs-N/ha/god), HutpaTtror azora (kgNO3-N/ha/god)
cyndarsor cymmnopa (kgSOs-S/ha/god) y ,,Throughfall “ nemo3umuju Ha orjaexHUM noBpirHaMa Ha Komaonuky, Llpaom
BpXxy U Mokpoj ropu. Jlerenna: auzak 0,0-4,0 kg/ha/god; cpenmwu >4,0-8,0 kg/ha/god; Bucok >8,0 kg/ha/god.
Graph 14.1. Concentration of ammonium nitrogen (kgNHa-N/ha/year), nitrate nitrogen (kgNOs-N/ha/year), and
sulphate sulphur (kgSOa4-S/halyear) in the Throughfall deposition on the sample plots on Kopaonik, Crni Vrh, and
Mokra Gora. Legend: low: 0.0-4.0 kg/ha/year; medium: >4.0-8.0 kg/ha/year; high: >8.0 kg/ha/year

Ha ocHoBy mpurkazaHux pesyyitata MOXe ce
3aKJPYYHTH Ja Ha CBE TpPU OIJIEJHE Maplene
HajBehu yTunaj Ha anmaubukanyjy ,,Throughfall
JeTIO3UIIMje UMa E€MHUCHja CyMIIOpa M HHUTPAaTHOT
a30Ta, WITO HA Kpajy MOXe MOTEHLUHWjaHO Aa
JIOBeJie JI0 3aKullebaBama 3eMJbuiTa. Takole, Ha
OTJIEIHAM TIOBpIIMHAMA €MHCHja aMOHHjaqyHOT
a30Ta MOXKE Ja MpeJCTaBJba MpoOJieM ¢ 003MpoM
Ha  FEroBe  Cpelme  KOHIEHTpaluje Yy
»Throughfall “ neozunuju.

Ha rpajdukony 14.2. mpukazana je
koHneHTpanuja kammujyma (Ca) (kg/ha/god) y
~Throughfall  nemosuruju  usmepena 2024,
TOZIMHE Ha OTJICAHUM NOoBpIIMHaMa Ha KomaoHuky,
Lpuom Bpxy u Mokpoj ropu.

Based on the presented results, it can be
concluded that sulphur and nitrate nitrogen
emissions had the greatest impact on the
acidification of the Throughfall deposition on all
three sample plots, which may ultimately lead to
soil acidification. Additionally, the emission of
ammonium nitrogen could pose a problem on the
sample plots, given its moderate concentrations in
the Throughfall deposition.

Graph 14.2 shows the concentration of
calcium (Ca) (kg/halyear) in the Throughfall
deposition measured in 2024 on the sample plots
on Kopaonik, Crni Vrh, and Mokra Gora.
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I'paduxon 14.2. Konnenrparnuja kanujyma (kgCa/ha/god) y ,,Throughfall* neno3nnujn Ha OTieTHAM TTOBpPIINHAMA
Ha Komaonuky, L{prom Bpxy u Mokpoj ropu. Jlerenna: amsak 0,0-5,0 kg/ha/god; cpenmu >5,0-10,0 kg/ha/god; Bucok
>10,0 kg/ha/god.

Figure 14.2. Concentration of calcium (kgCa/ha/year) in the Throughfall deposition on the sample plots on Kopaonik,
Crni Vrh, and Mokra Gora. Legend: low: 0.0-5.0 kg/ha/year; medium: >5.0-10.0 kg/ha/year; high: >10.0 kg/ha/year

lNogumma koHIeHTpanmja kaujyma (Ca) y
»Throughfall“ nemo3uuuju je Ha CBE TPH OTJIECTHE
MOBPIIMHE je OWima y TpaHUIlaMa BHUCOKHX
konueHrpaiuja (Komaonuk 22,1 kg/ha/god, Lipuu
Bpx 15,5 kg/ha/god u Mokpa ropa 39,2 kg/ha/god).

Ha rpaduxony 14.3. mnpukazana je
koHueHrparnuja Mg (kg/ha/god) y ,,Throughfall
neno3unuju usmepena 2024, roguHe Ha OTJICAHUM
noBpmuHama Ha Komaonwky, IlpHOM Bpxy u
Moxkpoj ropmu.

The annual concentration of calcium (Ca) in
the Throughfall deposition on all three sample
plots was within the range of high concentrations
(Kopaonik: 22.1 kg/halyear, Crni Vrh: 155
kg/halyear, and Mokra Gora: 39.2 kg/ha/year).

Figure 14.3 shows the concentration of
magnesium (Mg) (kg/ha/yea

r) in the Throughfall deposition measured in
2024 on the sample plots on Kopaonik, Crni Vrh,
and Mokra Gora.

2.0
8.2
7.5
6.0 Bucok/high
4.5
3.7

30 [ -

. - cpeamr/medium
1.5

. - Huzak/low
0.0

Mg (kg/ha/god)
® Konaonux/Kopaonik (2) ™ Ipuu Bpx/Crni vrh (4) Mokpa ropa/Mokra gora (5)

I'papuxon 14.3. Konuenrparmja kannujyma (kgMg/ha/god) v ,,Throughfall “ neno3unyju Ha OrJICIHAM MMOBPIITMHAMA
Ha Konaonuky, Llprom Bpxy u Mokpoj ropu. Jlerenna: ausak 0,0-1,5 kg/ha/god; cpenmu >1,5-3,0 kg/ha/god; Bucox
>3,0 kg/ha/god.

Figure 14.3. Concentration of magnesium (Mg) (kg/ha/year) in the Throughfall deposition on the sample plots on
Kopaonik, Crni Vrh, and Mokra Gora.

Legend: low: 0.0-1.5 kg/ha/year; medium; >1.5-3.0 kg/ha/year; high: >3.0 kg/ha/year.
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lomumimba  KOHLEHTpalMja MarHe3ujyma
(Mg) y ., Throughfall® neno3unuju ce Ha
Komaonwuky (3,7 kg/ha/god) u Mokpoj ropu (8,2
kg/ha/god) wanmasuna y rpaHMIAMa BUCOKHX
TOJMIIBUX KOHIEHTpaluja, MOK cy Ha I[pHOM
Bpxy (2,5 kg/ha/god) 6una y rpanniiama cpemmux
TOJUINLUX KOHIICHTpAIlH]ja.

Ha ocHOBY mpuKka3aHux pesyJsiTata MOXe J1a
Ce 3aKJbYYH JIa CPE/IbU M BUCOK TOJUIILY CaPiKaj
Cau Mg y ,,Throughfall“ neno3uiju Ha cBa TpH
JIOKaJIUTeTa MOXKE Jia UMa MOTeHIujal na dadepyje
ammunuukanujy ,,Throughfall“ neno3unmje, 10
Koje MOKe Ja Jnohe yclien BHCOKE EMICH]e
CyMmMIopa ¥ HHUTPAaTHOT a30Ta Ha OIJICIHUM
naprenama.

The annual concentration of magnesium (Mg)
in the Throughfall deposition was within the range
of high annual concentrations onj Kopaonik (3.7
kg/ha/year) and Mokra Gora (8.2 kg/halyear),
while on Crni Vrh (2.5 kg/halyear), it was within
the range of medium annual concentrations.

Based on the presented results, it can be
concluded that the medium and high annual levels
of Ca and Mg in the Throughfall deposition on all
three plots may have the potential to buffer the
acidification of the Throughfall deposition, which
could result from the high emissions of sulphur and
nitrate nitrogen on the sample plots.
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15. Y30PKOBAILE U AHAJIU3E
3EMJBHUILIHOT PACTBOPA V 2024.
TOJVHA

15. SAMPLING AND ANALYSIS OF SOIL
SOLUTION IN 2024

[Mopen mom3eMHHMX  BOJCHHUX  TOKOBA,
LOIYMCKO 3€MJBUINTE Ka0 H3BOP M OCHOBA, TJE
MPOIIEC KPYKEeHha MAaTepHje U CHEPTHje Y MPUPOIH
[OYME-E€ ¥ 3aBplIiaBa ce, 0a3alHu je JETOHEHT
Tamora 3araljelba CBHX aHTPOIIOTEHHX H3BOpa.
OBemaTepuje HaKylJbajy Cc€ H y CaMuM
OpraHu3MuMa OHWJbaka — JeJIOBHMa crabama, y
rpaHyYUIlaMa U aCHMWJIAIMOHUM opranuMa apseha,
Ha TIOBPIIMHU ¥ YHYTap XUBUX OMJHHHUX TKHUBA. Y
3eMJBHIITHAM XOPHU30HTHMA Ha Kpajy ce ACTOHYjY
MOJYTAaHTH PACTBOPEHHU Y IMajJaBUHAMA, O] KOJHX
Cy KHUIIa ¥ CHET KOJIMYMHCKH Haj3HaYajHUjH.

Oppehene xomuumHe aTMOC(EPCKOr Tajora
KOJH CITHpa acHMHUJIAIIHOHE OopraHe, TpaHe U medira
npeeha mpakTHyHO ce ,,mporehyje” kpo3 Kpolime
u OWBa CakyIUbeH y CHEIHjalTHE KOJEKTOpe -
nmusumerpe. Ha cBakom mosky Hubo-a I,
MOCTaBJbeHA Cy 10 TPH JIM3UMETapa CaKOjUX ce
MyTeM, KOHTUHYUPaHOT MOHHUTOPHHTA,
MPUKYIUBbajy TOJAIM, JOK CE aHalu3e paje y
OKBHPY jelHOT 30MUPHOT Y30pKa, 32 CBAaKO II0JbC
nojeauHavyHo. Ha OCHOBY OBHX y30paka aHAIN30M
3eMJBHUIINHOT PACTBOPA, yTBphyje ce MpPUCYTHOCT
onpeheHNX  MTETHUX  MaTepHja ©  HCHA
KOHIIEHTpalMja Mo jeAuHUIH mnoBpiuuHe. [TyTem
oBora, Moryhe je mpaTUTH peakuujy OHIbKE Kao
JKUBOT OpTraHM3Ma Ha YTHIIA] OBOT (hakTopa Kpo3
BpeMe U MpEerno3HaTH Be3y u3Mel)y MOJUI0KHOCTH
tor gpeeha Oonectuma, IITETOYMHAMA U
aeposarahemy.

Ilmwp  ucTpaxuBama je  YTBphHUBarbe
pa3IMYMTUX 3aKJbydyaka O TPEHYTHOM CTamy
BUTATHOCTH IIYME WM JOKa3HBambe HEMOOMTHUX
yYWHaKa MITETHUX MaTepuja Ha TOjEJMHE BPCTE
npBeha. JemaH o MUJbEBA je W yOUaBame pa3iinKa
y OTHOPHOCTH Ha OBE cyIlcTaHue Mmelhy Bpcrama
npeeha w Ha ocHOBY Tora (aBopuzaiyja
PE3UCTETHUX  JPBEHACTUXB pCTa, Kao  BHJ
JQYTOPOYHOT MJIaHUpakba.

UnTensuBHE cCTyaMje ce KOHTHHYHpPaHO
CIpPOBOJIC MOCTaBJbAHEM IPaBUTAIHOHUX
JM3UMETapa y YeOHU BEPTHKAJIHU 3UJ MOocTojehnx
NEeJONIOMKUX Npoduia HACTaTHUM JyOMHama
HCTOJ XOpH30HATA OPraHCKe TMPOCTHPKE KOjH
Bapupa 3a cBa TpH Mpoduia.

In addition to subterranean watercourses,
forest soils serve as a source and foundation where
the cycling of matter and energy in nature both
initiates and concludes. These soils act as the
primary repository for pollutants from all
anthropogenic sources. Such materials accumulate
within plant organisms as well —specifically in
tree parts, branches, assimilatory organs, both on
the surface and within the living tissues of plants.
Pollutants dissolved in precipitation ultimately
deposit within the soil horizons, with rain and
snow being the most significant contributors in
terms of volume.

Atmospheric deposition, which washes over
the assimilatory organs, branches, and trunks of
trees, is effectively "filtered” through the canopy
and subsequently collected in specialized devices
known as lysimeters. On each Level Il plot, three
lysimeters are installed, allowing for the
continuous monitoring and collection of data.
Analysis is performed on composite samples,
prepared individually for each plot. Based on the
analysis of the soil solution from these samples,
the presence of specific contaminants and their
concentration per unit area can be quantified. This
approach enables the monitoring of the plant’s
response to environmental stressors over time and
allows for the identification of correlations
between tree susceptibility to diseases, pests, and
atmospheric pollution.

The primary objective of this research is to
assess the current vitality of the forest ecosystem
and to prove the undeniable effects of harmful
substances on certain tree species. A secondary
goal is to investigate differences in the resistance
of tree species to these substances and based on
that select resistant species for long-term forest
management strategies.

Continuous intensive studies are conducted
by installing gravitational lysimeters in the front
vertical walls of existing soil profiles, positioned at
depths beneath the forest litter horizon, which
exhibits variability across the three profiles.
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Cauxka 15.1. IIpunpemibenu y3opi 3a ananmu3y N-NOs”
Figure 15.1. Prepared samples for N-NO;™ analysis

Anammza  o0aBe3HMX W OIIMOHUX
napamMerapa y y30opLyMa 3eMJBHIIHOT pacTBopa je
CIpOBEJCHA IO METOJOJOTHjU ONHCAHO] Y
noriassby 14 mox HazuBoM CakyIbarme U aHajIn3a
JICTIO3HUIIH] €.

The analysis of mandatory and optional
parameters in soil solution samples was conducted
following the methodology described in Chapter
14, Collection and Analysis of Deposition.

Ta6ena 15.1. 672024 Tloganu 1abOpaTOPHjCKUX aHAIH3a 3eMJBUIITHOT pacTBopa— KomaoHuk
Table 15.1. 672024 Laboratory analysis data of soil solution— Kopaonik

Tepuoan
CaKyIbamba/

Collection Periods pH

Pennu 6poj/ Seq. number
Bpoj orseane nopumnne/
Plot number
Koz kouexropa/
Collector code
Y3opkoBame/ Sampling
Omnuc y3opka/
Sample Description
Koanunna yzopka/
Sample Quantity

Tlepuon 6poj/ Period Number
Kounaykrueurer/ Conductivity
(nS/em)

K
(mg/1)

oxn/ from | o/ to

Ca (mg/l)

Mg (mg/l)
Na (mg/l)
NHz-N (mg/l)
CI (mg/l)
NO3-N (mg/l)

S04-S (mg/l)
Aaxamarer/ Alkalinity
(pea/l)

Yxynuu azor N/ Total Nitrogen
(mg/l)

CTBOP/bHBH OPraHCKH YI/beHHK/ |
Dissolved Organic Carbon DOC
(mg/l)

Ocrana 3anaxama/ Other
Observations

Pa

010124 | 110424 | 1 3

[N
-

635| 15 0,25

1,43

041 0,34 0,25 13,83 2,16 1,70 168 2,63

N
NN

110424 | 160524

N
w
-

023 [444| 72 2,89

531

1,02 174 0,55 13,83 6,8 3,80 7,43

3 2 160524 | 090924

w
w
-
-

0,03 1628 | 25 2,62

6,08

112 3,42 0,52 3,64 9,40 522 4,20

HJUND

Peaknuja 3eMJBUIITHOT pactBopa
(rpaBUTalIMOHE BOJIE KOja j€ MpOIIa KPo3 CJIOj
semipumTa 10 cm peGibHMHE) MPHUKYIUBAHOT Y
mm3umerpe Ha BUT ,Komaonuk“- nuBo II ce
KpeTana ojf Kucele 10 Onaro kucene. Y CBHUM
MEpCHhuMa JOMUHAHTAH KaTjOH Yy 3€MJbUIIHOM
PacTBOPY j€ KaIHjyM, a 3aTUM KallijyM.
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The reaction of the soil solution
(gravitational water that has percolated through a
10 cm soil layer) collected in lysimeters on Level
Il SP Kopaonik ranged from acidic to slightly
acidic. In all measurements, the dominant cation in
the soil solution was calcium, followed by
potassium.



Tabena 15.2. 672024 Tloganu 1a00paTOPHjCKUX aHAIKM3a 3eMJBUIIHOT pacTBopa— KomaoHuk
aonik

Table 15.2. 672024 Laboratory analysis data of soil solution— Ko

Peann 6poj/ Seq. number
Bpoj orienne mospumnne/
Plot number

Mepuoan cakynbama/ Collection Periods

oa/from

no/to

Mepuon 6poj/ Period Number

Kona xonexrtopa/
Collector code

'Y3opkoBame/ Sampling

Onmuc y3opka/
Sample Description

Kosmuuna y3zopka/
Sample Quantity

Al
(mgfl)

Mn (mg/l)

(mg/l)

Fe

Total Organic Carbon TOC
(mg/l)
Ocraja 3anaxama/ Other

VYKYINHH OPraHCcKH yI/beHHK /

Observations

-
N

010124

110424

-

[N

4.83

0,173

0,001

0,05 124,30

N
N

110424

160524

N

[N

0.23

0,171

0,012

0,04 131,44

160524

090924

0.03

0,166

0,001

0,05 126,64

Oxn

aHAIU3UPaHUX

MHKpOCJIEMEHATa

y

3eMJBHITHOM pacTBopy Ha KomaoHuky y mpoceky
j€ Haj3acTYIUbEHUjU aTyMHHHU]jyM, a 3aTUM TBOXhe.

Hajmame je 3acTynbeH MaHTaH.

Among the analysed microelements in the
soil solution on Kopaonik, aluminium was the
most abundant on average, followed by iron.
Manganese was the least represented.

Taobena 15.3. 672024 (SSM) IMoxanu 1abopaToOprjCKUX aHAH3a 3eMIBHIITHOT pacTBopa— [{pHu BpX

Table 15.3. 672024 (SSM

Laboratory analysis data of soil solution— Crni Vrh

5 z g, K] -
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S| 2 = 3 g < |E s 3 5
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on/from| no/to = = > s
1| 4 [010124[140224] 1 | 3 | 1| 1 [513] 447 | 61 | 200 | 198 | 099 | 06L | 016 | 496 | 634 | 1,90 | 96 | 656 | 3881
2| 4 [140224]080324] 2 | 3 [ 1| 1 |03 | 443 | 67 | 287 | 305 | 1,46 | 090 | 047 | 567 | 692 | 220 | 8 | 751 | 3394
3 4 1080324 |1040424| 3 3 1 1 0,1 |HA/NA[HA/NA|HA/NA|HA/NA|HA/NA |HA/NA [HA/NA [HA/NA |HA/NA |HA/NA |HA/NA |[HA/NA [ HA/NA
4| 4 [040424[170524] 4 | 3 [ 1| 1 |o017| 49 | 55 | 189 | 374 | 1,09 | 134 | 021 | 1134 | 500 | 390 | 366 | 542 | 27,05
5| 4 [170524]240724] 5 | 3 | 1| 1 [004| 513 | 51 | 555 | 11,79 | 242 | 392 | 019 | 021 | 1.77 | 430 | 268 | 201 | 1580
6| 4 [240724]161024] 6 | 3 | 1] 1 [013]| 656 | 60 | 074 | 237 | 045 | 1,52 | 368 [HUND| 1005 | 9,50 | 484 | 1391 | 5505
Peaknuja 3€MJBUIITHOT pacTBopa The reaction of the soil solution collected in

npuKymbaHor y ausumerpuma bBUT | Lpan Bpx* je
BpJio jako kucena. CaMo y jeIHOM OCMaTpamy
KOHCTaTOBaHa
3eMJBHIITHOT pacTBopa. JloMrHAaHTaH 0a3HU KaTjOH
y aJICOPIITUBHOM KOMILJIEKCY j€ KallUjyM, a 3aTHM
MarHe3ujyM. MarnesujyMm je IETEKTOBaH y JOCTa
MambUM KOJMYMHAMA.

je

cirabo

Kuceiaa

peaxiuja

lysimeters on SP Crni Vrh was highly acidic. A
weak acidic reaction was recorded in only one
observation. The dominant basic cation in
adsorption complex was calcium, followed by
magnesium, which was detected in significantly
lower amounts.

Ta6ena 15.4. 672024 (DEM) Ionparu 1abopaTopyjcKuX aHaIM3a 3eMJBHITHOT pacTBopa— I{pHuU BpX
Table 15.4. 672024 (DEM) Laboratory analysis data of soil solution— Crni Vrh
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on/from no/to
1 4 010124 140224 1 3 1 1 5,13 1,664 0,369 0,04 31,93
2 4 140224 080324 2 3 1 1 03 1,486 0,372 0,08 35,26
3 4 080324 040424 3 3 1 1 0,1 HA/NA HA/NA HA/NA HA/NA
4 4 040424 170524 4 3 1 1 0,17 0,403 0,196 0,02 27,93
5 4 170524 240724 5 3 1 1 0,04 0,460 0,064 0,09 15,98
6 4 240724 161024 6 3 1 1 0,13 0,013 HJI/ ND 0,01 57,71
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On  aHanmM3UpaHWX  MHUKpOEIEMEHaTa Yy
3eMJBHUITHOM pacTBOpy Ha LlpHOM BpXYy y mpoceky je
Haj3aCTyIUbCHUJH ATyMHHHjYM, a 3aTHM TBoXle.
KapakTepucTH4HO je a CBH aHAJIM3UPAHH EIEMEHTH
Yy  3€MJBMIIHOM  pacTBOPY MOKa3yjy  BHCOKY
BpPEMEHCKY BapHjaOUITHOCT.

Among the analysed trace elements in the
soil solution on Crni Vrh, aluminium was the most
abundant on average, followed by iron. All the
analysed elements typically exhibited pronounced
temporal variability in their concentrations.

Tabena 15.5. 672024 (DEM) IMoxarm 1a60paTopHjCKIX aHAIN3a 3eMJBHIITHOT PacTBOpa— MoOKpa ropa
Table 15.5. 672024 (DEM) Laboratory analysis data of soil solution— Mokra Gora
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owfrom| pofto | = > EE
1 5 1010124160124 1 3 1 1 193 16,36 | 58 1,19 1,86 0,66 | 230 | 815 | 9,73 | 17,50 | 596 | 12,26 | 181,30
2 5 1160124 [280224| 2 3 1 1 06 [559] 12 019 | 085 | 020 | 035 | 027 | 6,74 | 0,71 | 1,90 | 150 1,05 37,34
3 5 280224190324 3 3 1 1 043 1645| 56 193 | 438 530 | 050 | 243 | 1347 | 848 | 13,10 | 442 | 10,98 | 164,87
4 5 190324 |120424| 4 3 1 1 0,73 1632 | 61 155 4,11 4,23 0,62 164 | 248 | 10,72 [ 9,90 586 [ 12,42 | 183,36
5 5 |120424 [200524| 5 3 1 1 09 |1632| 64 116 | 610 | 414 | 127 | 246 | 17,02 | 1395 | 13,70 | 684 | 16,68 | 238,07
6 5 200524 [190624| 6 3 1 1 45 |1644| 105 | 1,69 | 10,16 | 6,11 122 | 315 | 19,14 | 20,79 | 20,50 | 1206 | 24,15 | 334,00
7 5 190624 1290724 7 3 1 1 022 [602]| 75 429 | 769 | 442 185 | 160 | 12,76 | 12,05 | 10,00 | 834 | 13,79 | 200,95
8 5 1290724 (230824| 8 3 1 1 3,53 1583 | 65 2,71 | 7,04 1,28 194 | 549 | 638 | 828 | 860 | 770 | 13,86 | 201,85
9 5 1230824 [250924| 9 3 1 1 0,08 1647 | 71 346 | 633 | 255 | 214 | 286 |HI/ND| 6,8 7,70 | 832 | 9,69 [ 148,30
10 5 250924 |241024| 10 3 1 1 0331598 | 71 0,23 191 0,32 081 | 3,65 | 13,12 | 16,80 | 14,70 | 756 | 20,68 | 289,44
11 5 241024 |191124| 11 3 1 1 0,67 [6/49| 128 | 0,22 142 | 029 | 099 | 613 | 14,54 | 19,01 | 28,30 | 1322 | 25,19 | 347,36
12 5 191124 |121224| 12 3 1 1 0,27 | 550 | 62 |HJUND|HJUND|HJUND|HJ/ND| 4,24 [HIYND| 12,56 | 9,30 590 | 16,89 | 240,76

Ha BUT ,Moxkpa TrTopa“ peaxmuja
3eMJBHUIIHOT PACTBOPA NMPUKYILBAHOT Y JIN3UMETPE
ce KpeTajla 0]l yMEPEHO KHuceJe 10 HeyTpaiHe. Y
3eMJBMIIHOM  pPacTBOpy  NPHUKYIUBEHOM Y
TU3MMETpUMa TOped  KaJUTIUjyMOBUT  KaTjoHa
JOMUHHUPA ¥ MarHes3ujyMoB, IITO j€ U Pa3yMJbHBO,
jep je Treosomka HOJJIOTa  CEPIEHTHHUT.
KamujymoB jor je Takohe 3acTylubeHHjH ¥y
3eMJBUITHOM pacTBOpy Ha MOKpOj TOpH HETo IITO
je 1o cnyuaj Ha Komaonuky u LlpHOM BpXy.
Mehytum  KanujyMOB jOH TIOKa3zyje BHCOKY
BPEMCHCKY BapHjaOMIIHOCT KOHIIEHTpalHje y
3eMJBHIITHOM PacTBOpY.
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On SP Mokra Gora, the reaction of the soil
solution collected in lysimeters ranged from
moderately acidic to neutral. In addition to calcium
cations, magnesium cations were also predominant
in the soil solution, which was expected given that
the bedrock consists of serpentinite. The
concentration of potassium ions was higher in the
soil solution on Mokra Gora compared to
Kopaonik and Crni Vrh. However, potassium ions
exhibited significant temporal variability in their
concentrations.




Ta6ena 15.6. 672024 (DEM) ITomaiu 1abopaTopHjcKKUX aHAIM3a 3eMJBHIITHOT pacTBOpa— MoKpa ropa
Table 15.6. 672024 (DEM) Laboratory analysis data of soil solution— Mokra Gora
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on/from no/to

1 5 010124 160124 1 3 1 1 1,93 0,598 0,007 2,96 183,20

2 5 160124 280224 2 3 1 1 0,6 0,023 0,001 0,03 40,19

3 5 280224 190324 3 3 1 1 0,43 0,189 0,002 0,50 166,87

4 5 190324 120424 4 3 1 1 0,73 0,069 0,001 0,15 185,24

5 5 120424 200524 5 3 1 1 0,9 0,099 0,007 0,61 239,59

6 5 200524 190624 6 3 1 1 45 0,062 0,003 0,27 334,89

7 5 190624 290724 7 3 1 1 0,22 0,058 0,004 0,11 202,72

8 5 290724 230824 8 3 1 1 3,53 0,017 0,028 0,10 203,61

9 5 230824 250924 9 3 1 1 0,08 0,008 0,001 0,08 150,42
10 5 250924 241024 10 3 1 1 0,33 0,009 0,007 HJYND 290,62
11 5 241024 191124 11 3 1 1 0,67 0,006 0,003 HJYND 348,16
12 5 191124 121224 12 3 1 1 0,27 HJUND HJUND HJND 242,27

On aHanuM3WpaHUX MHKpOEIEeMeHaTa Y Among the analysed microelements in the

3eMJBHIITHOM pacTBOPY Ha MOKpOj ropu y IpoceKy
j€ Haj3acTyIubeHHuje TBOXKNe, a 3aTUM aTyMUHH]YM.
Hajmanme je 3acTymsbeH MaHrad. 1 Ha MOKpOj
rOpY KOHIIEHTPALMje CBUX aHAIN3UPAHH EIIEMEHTH
y 3€MJBHITHOM DPacTBOPY IOKa3yjy BeOMa BHCOKY
BPEMEHCKY BapHjaOUITHOCT.

soil solution on Mokra Gora, iron was the most
abundant on average, followed by aluminium.
Manganese was the least represented. The
concentrations of all analysed elements in the soil
solution on Mokra Gora exhibited very high
temporal variability.

295



296



16. MPOIIEHA OLITEREHA
ACUMWJIAIIMOHUX OPTAHA O]
MPU3EMHOT O30HA VY 2024.
TOJNHNA

16. ASSESSMENT OF DAMAGE TO
ASSIMILATION ORGANS CAUSED
BY GROUND-LEVEL OZONE IN 2024

Ilpe nmemenuje kama je HWHCTaNIHpaHa
HEONXOJHA ompeMa U mnocraBjbeHe cBe BUT 3a
WHTEH3MBHU MOHHMTOPHHI, YJaraHu Cy HAalopH y
by TIpeno3HaBama omTehema Ox 030Ha Ha
oumhy ¥ Ha YeTHHaMa, Ha CBUX IET OTJIeIHUX
crannna y CpOuju. OBa moJba NPEICTABIBA]Y
LIyMCKEe UeNnuHe Koje ce MelhycoOHO 3HaTHO
pasmukyjy. IloctaBjbeHa cy Yy  XpacTOBHM
cacrojuHama y BojBoaunu, y KynTypu Genor 6opa
Ha Moxkpoj lopu, y cacTojuHu cmpye Ha
Komaonuky Koja ce HajlasW y 30HM 3alITUTE U Y
3penoj cacrojunu Oykse Ha L{paom Bpxy kox bopa.

OBe NOBPIIMHE Cy PAa3IUYUTE MPBEHCTBECHO
jep pacty Ha pa3IMYHTHAM TO[UIoramMa -
3eMJBHUIITHMA M CBaKa Ha CBOj HAYWH IPEJICTaBIha
JEIMHCTBEHY LEIUHY Ca CBOjEBPCHHM YCIOBHMA
Koju Jenyjy Ha crtabna. IlodeB om HU3MjCKHX
XpacTOBHX, N0 ITyMa Ha 3HAYajHO] HAAMOPCKO]
BUCHHH, pa3lUKyjy c€ CTPYyYHO THUIOJOIIKH,
JonpuHOocehn IUBEP3UTETY 3a KOjH je MoKe ce pehn
Jla je M3JI0’KEH JIeJIOBamkby 030Ha M3 JOWHHX CII0jeBa
aTMoc(epe U HBEroBoM 3a JKUBH CBET YIVIABHOM H
HEraTUBHOM YTHIIA]y.

Ilpu  mocmarpamy  nedoidjanuje U
omtehema Tokom 2024. romuwHe nOUUIO C€ 10
3aKJbydKa J1a je OMOHOMHja UIYMCKHUX cTabiammuna
Y HalllMX HajBAXHHUjUX BpcTa ApBeha, KpeHya Jak
u 10 6 Henespa panuje. CBe OBO MpaTWIIM Cy Hpe
CBera WHCEKTH, KOjUMa Bjara HHje Owia on
mpecyIHOTr 3Hayaja 3a pa3Buhie. bykBa je xao Hama
HajpacrpocTpameHuja ¥ Haj3Ha4YajHHja BpCTa,
HajBUINIEC CTpagaia oa OYKBHHOT CypJalia MHHEpa
(Bume ¢dororpaduja y mpuiory, Ha mTa je OBe
rOAMHE MOCEOHO CKpEeHYyTa MaKiba CBUM EKUITaMa
KOj€ CYy U3 Pa3IMINTHX pa3jiora N3jaa3uje Ha TEPCH).
Huje uctu crenen naedonujanuje Hactajao 1o
OKpy3WMa, ald je Hamaj I[peMa yoOH4ajeHo
MIPUMEHUBAaHO] METOMOJIOTHjUA, OMO W BHUIIIE HETrO
jak Ha OpOjHUM JIOKaTUTeTHMa mupom yxe Cpouje.

Temmnepatype cy 6une y yak u Bume of 20-
TaK JiaHa MECEYHO H3HAJ JHEBHOTI IIPOCEKa, ca
YeCTO BEJIMKOM KOJIMYMHOM BIIAre y Ba3lIyXxy.
WuctutyT 3a mymaperBo u3 beorpana je y 2024.
TOAMHU Ca HEKOJIMKO AaKTYyeJIHHX [pojekata u
CTQJIHUM TIPHCYCTBOM Kako Ha TEpeHy, Tako H
npahemeM eKCTPEMHO MHTPUTAaHTHUX CaKyIUbEHUX
y30paka Ha TEpeHy M KacHHjeé HCIHUTUBABEM Y
nabopaTopujama, OUTPA0 3HAUAJHY YIIOTY Y YBHUJ
QM W Yy IUIAaHOBE 3a CTaBJhabbe I0J] KOHTPOIY
OTACHHX LITETOYHHA.

A decade ago, with the installation of
essential equipment and the establishment of all
prerequisites for intensive monitoring, efforts were
made to identify ozone-induced damage to leaves
and needles across five experimental plots in Serbia.
These plots encompass diverse forest ecosystems,
from oak stands in Vojvodina, a Scots pine
plantation on Mokra Gora, a Norway spruce stand
within the protected zone of Kopaonik, and a
mature beech stand on Crni Vrh near Bor.

These plots vary significantly, primarily due
to their distinct substrates and soils, each
representing a unique complex with specific
conditions affecting tree growth. From lowland oak
forests to high-altitude mountain stands, these
ecosystems differ in typological characteristics,
contributing to the overall forest diversity. This
diversity, however, faces increasing exposure to
ground-level ozone from the lower atmosphere,
which has predominantly adverse effects on living
organisms.

In 2024, observations of defoliation and
ozone-induced damage revealed that the
phenological cycles of forest trees, including our
most important tree species, began as much as six
weeks earlier than wusual. This phenomenon
increased the activity of the insects whose
development was not significantly hindered by
moisture availability. Beech, Serbia’s most
widespread and ecologically significant tree
species, was the most affected, suffering extensive
damage from the beech weevil miner as
documented with numerous photographs and shared
with teams conducting fieldwork for wvarious
purposes. The severity of defoliation varied across
districts, but assessments using  standard
methodologies indicated exceptionally high levels
of infestation at numerous locations throughout
central Serbia.

Temperatures in 2024 frequently exceeded
the monthly daily average for more than 20 days,
often accompanied by high humidity levels. The
Institute of Forestry from Belgrade played a crucial
role during this period, undertaking several active
projects and maintaining a continuous presence
both in the field and in laboratories. By analysing
highly intriguing samples collected first in situ and
subsequently in controlled laboratory conditions,
the institute  significantly  contributed to
understanding the extent of damage and planning
measures to control harmful pests.
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BaxHo je HamoMeHyTM Ja He caMo Ja
IIOCTOjU 30HA JENoBama y KOjOj OYEKyjeMO ma
MPU3EMHU O30H OCTaBU CBOj mevar, Beh OBakBoj
KIIUMU M3JI0KEHA BereTanyja (mocebHo
IIMPOKOITUCHA), IOCTAaBJba Ce Kao HajCIpeMHHja 3a
OueKMBaHM Hanma3z. Tome JompuHOCM M jaue
JOTIHpamke YITpa-BUOJIETHUX 3paka, IMmo henwmje
JKUBOT OpraHM3Ma HHKako 0e30eqHux 300T
CBENIPUCYTHUX jOHa M MOJEKyJda H3 Ba3ayxa.
[Iporpam uHTeH3UBHOT Mpahema cTama IIymMa Ha
teputopuju CpOuje ca CBUM pa3inYuTOCTUMA KOje
KapaKTepHLly YKJbyueHe Haj3acTyIJbCHH]E IIyMCKE
nenuHe, Takopehn o1 moyeTKa IMocTojama uMa CBe,
Ol IIMPOKOJKCHOT JApBeha Kao HajmoI0KHHUjer
JeNoBalbUMa U3 aTMocdepe, 10 YeTHHapa KOoju Cy
Takol)e M3JI0KEHH O30HY alli U PeNpe3eHTaTHBHU
perienTopu cTamHO Jenyjyhux mreTHHX ¢akropa.
3aTo Cy ¥ jelHW U APYTH NPUjeMUYUBH 3a omTehiema
KOja ce OYeKyjy W 4YHje ce MPHUCYCTBO IMOKyIIaBa
JIETEKTOBATH OJI TIOYETKA.

Mely riaBHUM jequb-CHUMA U3a3UBaYNMa
¢oTo OKCHIaUMje ca HETaTMBHUM YTHLAjeM IO
TKHBO, jeCTe ¥ 030H UHje je NIeJI0Bame 3a0eIeKeHO
Ha Bereranuju y EBpormm jom 80-Tmx romuHa
npouutor Beka. [IpobnemMu mpoy3poKOBaHH OBUM
(hakTOpOM JACTaJbHHjE Cy TMPOyYaBaHH TOKOM
MOCTIEHE IIBE  JIClICHH]e. AwmOujeHtanHa
KOHIIEHTpalMja 030Ha y OYEKHBAHOM IPOCEYHOM
JeTIOBaby, yoOH4ajeHo y3poKyje pa3nnunTe edexre
Ha BereTanujy, yKjbydyjyhu U BUIJbUBE 037€/e Ha
numhy (kapaktepucTuyHe (pieke HaIMK o3nedaMa
Ha Op. O TPUIba WM JIMCHUX BAalll), CMambeHe
MOPQOITOMIKO-IeOJFMHCKOT TIPUpacTa W IPHHOCA
Kao H moBehaHy OCETJPMBOCT Ha OWOTHUYKE U
abuMoTHMYKe YHMHHWOLIE, HA Koje OW OTIOPHOCT Yy
CYNpPOTHOM H3TJIefana apyraumje, Tj. apsehe Ou
owro ormnopamje. HeratmBHuM edekTMa Ha
MPOAYKIHjY ApBeTa (cMameme npupacta 1o 10%),
OpuapyKyje ce TeHepaJHO H3MEHa YycjioBa Yy
IIYMCKOM €KocHcTeMy, jaectabunm3yjyhm oBe
MPUPOHE LSTUHE HEeTe IO MOTIYHE PAalbHBOCTU U
MOJIO’KHOCTH yOp3aHom npornajgamy u
JI€BaCTaIlHjH.

3araheme 030HOM, y OHOCY Ha diayopume
W CyMIOp JHMOKCHI, KapakTepuie omrteheno
aunthe MHOTO ce Tee Nperno3Haje cTaHIapAHUM
AQHATMTUYKUM TexHhKama. OKyJapHO BUJJbUBE
o3lie/ie Ha NUIhy WM YeTHHaMa Cy jelIUHH JIAKO
YOWBHBH JOKa3W OKCHIATUBHOT CTpeca, IITO je
MIOJUIOKHO OJICYCTBY OOjEKTUBHOCTH, a THME C€
030MJPHOCT TIpO0OJIeMa TOIMKE Ha CAacBHM HOBH
HUBO.

Omwrehema 0 030HA HAa IJIaBHUM BpcTama
npBeha Ha OMoWHIWKANWjCKUM Taukama Hwuso-a |l
mpeaMeT je CTATHOI MOHHMTOPHHIA IOCICIIBIX
HEeKONMKO roguHa y EBponu. Panu ce nBa u3macka
Ha TEPEH ¥ TyMauekhe MPOMeHa Ha ACUMIJIAIIMOHAM

298

It is worth highlighting that the impact of
ground-level ozone is not confined to specific areas
but extends broadly, particularly affecting
vegetation exposed to such climatic conditions.
Broadleaf species exhibit increased vulnerability to
these effects. This susceptibility is further
influenced by the increased penetration of
ultraviolet rays, which pose significant risks to
living cells due to the pervasive ions and molecules
present in the air. The intensive forest monitoring
program in Serbia, encompassing the diverse
characteristics of the most prevalent forest
ecosystems, has, since its inception, included
everything from broadleaf trees—most vulnerable
to atmospheric influences—to conifers, which are
also affected by ozone and serve as representative
receptors of persistent harmful factors. Both groups
are therefore prone to the types of damage expected,
and efforts to detect such impacts have been
ongoing since the beginning of the program.

Among the primary compounds responsible
for photo-oxidation with detrimental effects on
plant tissue is 0zone, whose impact on vegetation in
Europe was first documented in the 1980s.
Problems associated with this factor have been
studied in greater detail over the past two decades.
Ambient ozone concentrations, even at expected
average levels, typically cause a range of effects on
vegetation. These include visible injuries on leaves
(characteristic spots resembling damage caused by
mites or aphids), reduced morphological and
diameter growth, decreased yields, and increased
susceptibility to biotic and abiotic stressors.
Without such exposure, vegetation would exhibit
higher resilience to these factors. The negative
effects on timber production, such as growth
reductions of up to 10%, are further compounded by
broader disruptions to forest ecosystem conditions
that destabilise these natural systems and render
them increasingly wvulnerable and prone to
accelerated degradation and devastation.

Compared to pollutants such as fluorides and
sulphur dioxide, ozone damage to leaves is
significantly harder to detect using standard
analytical techniques. Visible injuries to leaves or
needles are often the only observable evidence of
oxidative stress. However, relying on such visible
evidence is prone to subjectivity, elevating the
seriousness of the issue to an entirely new level.

Ozone-related damage to key tree species on
Level Il sample plots has been the subject of
ongoing monitoring across Europe in recent years.
Field surveys are conducted twice annually to
assess changes in assimilation organs. The adapted
methodology must differentiate ozone damage from
similar injuries, while relevant photographic



opranmMa |y TokKy roaumHe. [Ipunarohena
METOJIONIOTHja Mopa Ja IOMeHyTa omrehema
0J1BOjU on CIIMYHUX, a MepoIaBHA
(doTomOKYMEHTaIMja ce YyBa, IIajbe Ha MPOBEpE y
CIeIMjaJio30BaHe IEHTPe, TOK ce OMIBbHH MaTepwHjal
xepbapusyje.

Wnak, cBe OpojHUjU  JOKa3u  Ja
KOHIICHTpaIlije 030Ha (Kao BeoMa HECTaOMIIHOT U
BHCOKO PEaKTHBHOT Taca 4Hje MOJIeKyJie duHe 3
aToMa KHCEOHHMKa) H3MEpPEHE Ha pa3InYuTUM
nokanmutetuMa y EBpomnu, cnienuduyHo nenyjy Ha
H3y3€THO ULIMPOKOJIMCHY Bereranujy (mosehane
KOHIICHTpaIlje 030Ha TmocToje y Behem memy
EBpone). OBo ykibydyje OUPEKTHO OLECHHBAE
W3HOBA W W3HOBA, a TOJUM OKOM BHUJJbHBA
omrehema aCHMHJIAITMOHNX TKUBA JINCTA WK pehe
4yeTHHA, cBe Cy demrha mojaBa. CBe ykasyje na je
HUCKYCTBEHO MW 3a wu30eraBame CyOjeKTHBHOT
MUIUBbEHa TMPUIPEMIBEH CTPYYHH KaJap BaxkKaH
(hakTOp 32 TPOIEHY yTHUIlaja MTETa O] 030HA, Ka0 1
ocMaTpame 1 MPerno3HaBamke THMHYHIX CUMIITOMA
Ha TepeHy.

Memooonozuja

HeomxonHo je cakymbame acHMUIAIUOHUX
oprana (y30pKOBame KapaOMHCKOM JIOBAYKOM
NYIIKOM WK NEHakeM Ha BpX M OpameM TpaHa
KOjeé Cy HajU3JIOKCHHje NIUPEKTHUM CYHYCBUM
3palnMMa) ca pENmpe3eHTaTHBHHX cTabana Ha
eKCIICPUMEHTAIHO] ~ Mapueiad ca  KOjuX  ce
Y30pPKOBamke BPILIU J[Ba MyTa y TOKY BETreTaIMOHE
ce30He. Y30pKOoBaHe YeTHHE Tpeba MOTOM CBPCTATH
[0  KaTeropujama, Ha  jeJHOTOJAUIIHBE H
nBoroauimke. [lo ycnemHoMm y30pkoBamy paau ce
OllcHA — 3a CBaKO 0J] 5 cTabaina u TO 1Mo TPH y30pKa
y KJIacTepuMa-TIOPEKJIOM Cy 4YeTHHE ca TpHU
Yy30pPKOBaHE I'paHe.

BuasbuBa onireliema 01 030Ha KOJT YeTHHAPA
M3pakeHa Cy y BPIIHUM, CYHIy HajH3JI0KEHHU]UM,
JIeTIOBUMa KpPYHE, Y TOpHEM JIelly TPaH4YHla U Ha
BpxoBuMa dYernHa. OBe Opojke TMpencTaBibajy
MHHHMYM 32 PEICBAaHTHO y30pKOBame (3 rpaHe 1Mo
cradiy, ca 5 crabaina 1o napueny.

EBanyanuja ce OuTHO pasnukyje 3a auuthape
W YeTHHApe, a cTabia ca KOjUX Cy Y3eTH y30pIH Ha
Konaonuky cy cra0uiHe cmpue, JIOMHUHAHTHE
Bpcre. Pesynratn mopajy OuTH mOTBpheHH Of
CTpaHe BaJMJAIMOHOT I[EHTpa - MOCeOHOr
EKIIEPTCKOT TUMa U I00Hja ce cepTudukaT o Hamazy
3a BPCTY KoOja je ucnuThuBaHa (Ha OOpoBHUMA Cy O]
CBHX YeTHMHapa ca curypHomhy ImuTeTre 0] 030Ha
nerekroBane). IlojaBa ce 3armum mocmaTtpa Wy
okonuau BUT, HakoH yera cienu npaheme mojase
M Ha TOAMJIATKY WM LIMPOKOJHMCHHUM OHWIbKama
KOje Cy y HIDKUM CIPATOBAMA NTYMCKHX €KO-HHIIIA.

documentation is archived and sent to specialised
centres for verification. Plant material is also
herbarium-preserved for further analysis.

Nevertheless, increasing evidence indicates
that ozone concentrations—a highly reactive and
unstable gas composed of three oxygen atoms—
measured at various European locations have
specific and significant effects on broadleaf
vegetation. Elevated ozone levels, prevalent across
much of Europe, lead to recurrent assessments and
more frequent visible damage to the assimilation
tissues of leaves and, less commonly, needles. The
growing occurrence of these injuries underscores
the importance of trained professionals prepared to
avoid subjective judgments. Their expertise is
crucial for evaluating ozone-related damage, as well
as for observing and identifying typical symptoms
in the field with precision and reliability.

Methodology

It is necessary to collect assimilation organs
(sampling by using a carbine hunting rifle or
climbing to the top and picking branches most
exposed to direct sunlight) from representative trees
on the sample plot twice during the growing season.
The collected needles are then categorised into one-
year-old and two-year-old groups. Following
successful sampling, an evaluation is performed —
three samples are taken from each of the five trees,
originating from three sampled branches per tree.

Ozone damage in conifers is most
prominently observed in the upper sun-exposed
parts of the crown, particularly the upper sections of
twigs, and the needle tips. The sampling protocol
specifies a minimum of three branches per tree and
five trees per plot to ensure relevant data collection.

The evaluation process varies significantly
between broadleaved and coniferous species. The
sampled trees on Mount Kopaonik are stable trees
of Norway spruce, which represent the dominant
species in the area. All results must be approved by
a validation centre, i.e., an expert team that issues a
certificate to confirm the findings for the analysed
species. In conifers, ozone-related damage was
reliably detected in pines. Further observation of
this phenomenon extends to the surroundings of SP,
followed by monitoring in saplings and broadleaved
plants located in the lower layers of forest eco-
niches.
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Beoma je BaxHO pga ce oxpdaue cBe
HUCKYCTBEHO Bul)eHe ImITeTe oJ YyoOWdajeHux
y3pouHHUKa (TpUbE, UHCEKTH M IJIOAOHOCHA Telia
IJbHMBa, OKerotuHe, Mpa3 utn.) (Crouke 16.1, 16.2,
16.3), anm u ga ce MeToAe 3a MPENO3HABAE
omrehema, najse ycaBplIaBajy Ha TPUBPETHO
Haj3HAYajHUjUM BpCTama, MMajyhu y BUAY Ja Cy
noBehaHe KOHIIEHTpaluje O30Ha Yy armocdepu
HemTo mTOo he eBHIEeHTHE NMPOMEHE KIMME TeK
JIOHETH U Y OOMMY KOjU TPEHYTHO HHUje Moryhe
Mpeuu3Hje IpeABHICTH.

To ensure accuracy, the damage caused by
other common agents—such as mites, insects,
fungal fruiting bodies, sunburn, or frost—must be
excluded (Figures 16.1, 16.2, 16.3). Moreover,
methods for identifying ozone damage should be
continuously improved for economically significant
species. This improvement is crucial given the
projected increase in  atmospheric  ozone

concentrations due to ongoing climate changes,
whose future extent and impact remain difficult to
predict.

L

Canka 16.1. OIl Komaonuk -
IojennHaune IITETE ol
Mindarus abietinus Koch.
Figure 16.1: Kopaonik Sample
Plot — Individual damage caused
by Mindarus abietinus Koch.

Camnka 16.2. OIT M. I'opa - JacHo
BUJJBMBH IITUTOBU Leucaspis
loevi (Col.) xao wuckipyuyjyhn
CHUMIITOM [Ia j€ Y UTalby 030H
Figure 16.2: Mt. Gora Sample
Plot — Clearly visible shields of
Leucaspis loevi (Col.), excluding
0zOne as a cause.

Camka 16.3. OIT II. Bpx -
JujarHocTiuka pasziauka u3Mehy
omrehema ox Rhynchaenus fagi,
HEKOT Japyror MHUHEpa W1
€BCHTYAJIHO O30Ha

Figure 16.3: Crni Vrh Sample
Plot — Diagnostic differentiation

ITomenyto je pma omrehema wu3a3aBaHa
O030HOM HHjEe JIAaKO OTKPHUTH AHAIUTHYKHM
TEXHHUKaMa. BI/IZIJ'I)I/IBG noBpeAC Ha JIMCTOBUMA MU
YeTMHaMa Cy jeIWHH JIaKo MEpJbHMB JOKa3 Ha
TEpeHy, a U3paKeHa Cy y TOPIHM JeIOBHMa KpYyHE
Uy TOpHmEM [Jely TIpaHuuna. 3a HHHXOBY
uaeHTuuKanujy KOopHCTE ce cienehu
KpUTEPHjyMH:

1. TlurmentHe (XJIOPOTHUYHE) MpJbe Cy Hajuemhu
CUMIITOM HHAYKOBAaH O30HCKUM OHITeheH)eM
OITMCaH Ha JINCTOBUMA U YETHHAMA, a Pe3yJTaT
j€ XpOHMYHOI H3Jlarama O030HAa M MOXE ce
omucaTH Kao JKyTa MM CBETJIO 3ejeHa
MOBpIIMHA CIMYHE BEJIWYMHE, 0€3 OMITPHUX
rpaHuIa u3Mely 3eneHe u KyTe 30He.

2. TlurmeHTHEe (XJOPOTHYHE) MpJbE YECTO Ce
10jaBJbyjy caMO Ha YeTWHaMa CTapujuM o 1
TOJIHE (mBOTOAMIITHELE " crapuje).
[Tocmatpanu  cumnTomu — moBehaBajy  ca
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between damage caused by
Rhynchaenus fagi, a leaf miner,
or potentially ozone.

It has been mentioned that ozone-induced
damage is not easily detectable using analytical
techniques. Visible injuries on leaves and needles
are the only readily measurable evidence in the
field, and they are most prominent in the upper parts
of the crown and the upper sections of twigs. The
following criteria are used for their identification:

1. Chlorotic mottling is the most common ozone-
induced symptom described for leaves and
needles, and it results from chronic exposure to
ozone. It can be described as yellow or light
green areas of similar size without sharp borders
between green and yellow zones.

2. Chlorotic mottling frequently appears only in
needles older than 1 year (second-year needles
and older). The observed symptom seems to
increase with increasing needle age (age effect).



moBehameM CTapOCTH JIUCTOBA M YETHHAMA -
cTapocHu edekar.

3. [lurmeHTHE (XJIOPOTUYHE) MPJbe Cy 3HAYAjHU]C
Ha JIEIOBUMA TJ/Ie Cy JIMCTOBH M YETHHE BUIIE
OCyHYaHe OJ] OHHMX KOje Cy y CeHIM - edekar
CCHKE.

4. Jlakmie ce yo4yaBajy MpPOMEHE aKo Cy JHMCTOBH H
YEeTHHE y TPYITH, M3paciie jeaHe Mopes APYrHx
thopmupajyhu Oykerunhe.

Ha ocnoBy o0pacua 672024.LTF Bpumwu ce
oreHa omrtehema ITMCTOBA U YETUHA O IPU3EMHOT
030Ha, Ha TOTITYHO DPa3BHjeHOj JMCHOj Macu U3
TOPHBUX JIeN0oBa KPOIIkH, Koja je Ouia h3oxeHa
IUPEKTHO] CyH4eBOj cBeTdocTH. CakylbeH
MaTepujai Tperiiefia ce Ha TepeHy NmoMohy pydHe
JyTIe, a 3aTUM ce XepOapur3yje U MOHOBO Iperjeaa y
naboparopuju MHctuTyTa momohy crone myme
(Cnuke 16.4. 1 16.5.).

3. Chlorotic mottling is more distinct on light-
exposed needle areas than shaded ones (shade
effect).

4. Changes are easier to detect when leaves and
needles grow in clusters, forming small groups
or bouquets.

The assessment of ozone-induced injury
caused by ground-level ozone is carried out
following the 672024.LTF Form. The assessment is
performed on fully developed leaf mass in the upper
parts of the crown exposed to direct sunlight. The
collected material is examined in the field using a
hand lens. It is then herbalised to be re-examined in
the laboratory of the Institute using a desk magnifier
(Figures 16.4 and 16.5).

Cauka 16.4. Ilpernen cymmuBux Coauka 16.5. Ilpernen mymom, y3 mopeheme ca
MpJba (omrehema) yrnom, Ha Buie —rnoctojehum omrrehemrmMa Ipyrux YuHMIANA

y30paka

(oBme Adelgidae, xepmecn 1 BHXOBE raie)

Figure 16.4: Examination of Figure 16.5. Examination under a magnifying
suspected spots (damage) using a glass, with a comparison to existing damage from
magnifying glass on multiple other factors (here Adelgidae, chermes, and their

samples. galls).

Anamm3oM cy oOyxBahene 3 rpaHe IO
cTalily Ha 1o 5 crabana y OKBUPY CBAKOT OTJIEIHOT
nojea. EBanmyanmja ce pasnukyje 3a pa3He BpCTe
YeTHHAapa, M je Ha WCIUTHBAHWM IOBpIIMHAMA
MpUCyTHA camo 1o jeana Bpcra. 3a OFF-Plot (mame
U Mame-IUTyC) MepeHe Cy NPOMEHJbUBE NMpPUKa3aHe
y Tabenu 16.1.

A minimum of 3 branches per tree and 5
trees per plot are assessed. Evaluation is different
for different conifer species. However, there is only
one species per plot. The measured parameters of
off-plot observations ( LESS and LESS-plus) are
shown in Table 16.1.
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Ta6ena 16.1. Tunosu omrehemwa u nponeHar omrrehemwa yeTnHa ca cumnromuma (30 yeTHHa 1O TPAHYUIIH)
Table 16.1. Types of injury and the percentage of injured needles with symptoms (30 needles per branch)

Tun Omrehemwa y (%)/ Hedunuumja/
omrehema/ L
Frequency class (%) Definition
Score
- Hujenna yernna Huje omreheHa.
0 No injury None of the needles are injured.
1 1-59% 1 — 5% deTHHa 1O rpaHyU MMOKa3yje CUMIITOME 030Ha.
0 1 — 5% of the needles per branch show o0zone symptoms
2 6-50 % 6 — 50% yeTHHA O TPaHU MOKa3yje CUMIITOME 030Ha.
6 — 50% of the needles per branch show ozone symptoms
3 51 - 100 % 51 — 100% geTuHa MO rpaHU MMOKa3yje CUMIITOME 030Ha.51 —
0 100% of the needles per branch show o0zone symptoms

CakymbeHe 9eTHHE Ce CeKy Ha Ty>KUHY 110 3
mm u craBbajy y Enmengopdose kuBere ca
HaBojuMa 3anpemute 1.5 ml, y xojuma ce Hanaszuo
punpemMibeH pactBop (2.5% riyTtapangexuga y
CopencenoBoM mydepy PH 7.0) u Ha BHMa ce BpIITH
otieHa omTehema Mo cKaju.

Omrehea om  Tpu3eMHOT O030Ha V
PeryOommmm  CpOuju, Ban Teputopuje  All
Bojsonuna mpare ce oxm 2014. romuHu Ha 3
ouonnaukauujcke Tauke Husoa Il, y cacrojunama
cmpue, OykBe m Oemor Gopa (OriIegHO TMOJHE HA
Konaonuky nocrassseno 2010. ronune, a Ha LlpHoM
Bpxy 1 Mokpoj I'opu 2013. roaune). 3a caza Ha
BEreTalyjy y U BaH OIJICIHUX [10Jba HUCY YTBpheHn
cumnrToMu omrehema nuniha niv yeTrHa 011 030Ha,
I y3 MHOTO CyMIbM KOje Cy ce J0 cajga 4ecTo
jaBJpae.

16.1. OIVIEJHO I10/bE KOITAOHHK

OrneiHO MOJbE Ce HAJTa3| y KyJITypH CMpUe —
Picea abies L., na reorpadckoj mmpunn (Latitude)
+43%17'30" u reorpadckor nyxunn (Longitude)
+20°48'50".

Jlokanuter Ha KOME CE Hala3d MepHa
cTaHula 3a npahieme 3JpaBCTBEHOT CTamba Y OKBUPY
IPCC mpojexkra Hamazu ce y ozebemy 74/a,
ra3auHcKoj jenuHuiy ,,CaMOKOBCKa peka™, Ha
noapy4jy kojuM raznyje JII Hamwmonamau ITapk
Konaonuk. JlokanuTeT ce Hama3w HEMOCPEIHO
ncnon, myta Komaonuk-bpyc, Ha MecTy 3BaHOM
Mapune Bone (Cnuka 16.6).
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The collected needles are cut to a length of 3
mm and placed in 1.5 ml Eppendorf cuvettes with
the prepared solution (2.5% glutaraldehyde in
Sorensen’s buffer pH 7.0). The injuries are then
scored according to the given scale.

The injuries caused by ground-level ozone in
the Republic of Serbia, outside the territory of the
Autonomous Province of Vojvodina, have been
monitored since 2014 on three Level 1l sample plots
in the stands of Norway spruce, Balkan beech and
Scots pine (the observation plot Kopaonik was
established in 2010, and the observation plots on
Crni Vrh and Mokra Gora in 2013). No symptoms
of ozone-induced damage were found on the
vegetation on and outside the plots, though there
have been frequent suspicions reported to date.

16.1. KOPAONIK OBSERVATION PLOT

The observation plot is located at + 43°17'30"
(Latitude) and +20°48'50"(Longitude) in a Norway
spruce (Picea abies L.) plantation.

The site of the station for monitoring the
health status carried out within the IPCC project is
located in compartment 74a of the “Samokovska
Reka™ management unit, in the area managed by the
"Kopaonik™ National Park. It is located just below
Kopaonik-Brus, at a site called Marin lzvor (Figure
16.6).



Cauxka 16.6. Ornenno mosse KomaoHunk Cauxka 16.7. Ilpunpema matepujana 3a
Figure 16.6. Kopaonik sample plot 71abopaTOPHjCKy aHaIM3y U OIEHA Ha JIMIly MecTa ca
orjeaHor moJsba KomaoHuk
Figure 16.7. Preparation of materials for laboratory
analysis and on-site assessment from the Kopaonik
observation plot

Camnka 16.8. Ornexno nosse Komaonuk, TecT mpe Canka 16.9. OrmnenHo nosse KonaoHnx — Y30PKOBaHE
Y30pKOBarbha Figure 16.9. Kopaonik observation plot — sampling
Figure 16.8. Kopaonik observation plot, pre-sampling
test
Kao HajpacnpocTpameHHjU THN I[IyME Ha The most widespread type of forest on
Konaonuky, OCHOBHE KapaKTEpPHCTHKE IIyMCKOT Kopaonik, the basic characteristics of the forest
EKOCHCTEMA Ha Y)KEM JIOKaIHUTeTy Cy cienehe: ecosystem in the specific locality are as follows:
— Hanmopcka sucuna oxo 1.700 m. —  The altitude is around 1700 m.
— Exkcnosuuuja je ceeposanazsa. —  The aspect is northwestern.
— Haru6 tepeHa je O1raro HaruyT 10 Cpe/ibe CTPM. — The slope of the terrain is slightly to
— T'eonomika noJiora je TpaHUT u medium steep.
T'PaHUTMOHIIOHUT, KOMIIAKTHE CTPYKTYPC. — The bedrock consists of granite and
— Tun  semspmmta —  cmehe  moasomacto granite-monzonite, with compact structure.
3EMJBHIIITE, J1yOOKO. —  Soil type — brown leached soil, deep.
— MpTBu  mokpuBaY  CpelEme  3aCTyIJbEH  — — Dead organic matter cover — medium with
HEMOBOJbAH MPOLIEC XyMHU(UKALH]e. unfavorable process of humification.
— llpusemna BereTanuja je BpIO TycTa, ca PETKO — Ground cover is very dense, with rare
MIPUCYTHUM KOYEEM. shrubs.

— JlokamureT TpWIaza THIy ILIyME CMpYe ca
3€4HjOM COLIOM (Picetum excelsae
oxalidetosum) ma cMeheM mOa30IACTOM
3€MJBHIITY.

303



Cacrojune cy n00po CKIOIUJBEHE, TyCTe
(cxmon 0,8-0,9), ca cmabo pa3BUjeHHM CIPATOM
xkOyma, HacejbaBajy IIMPOKE IUIaTOe, ceaja H
OCOjHE MajIuHe.

I'ycr ckion je yclioBJbeH M OJM3HHOM JIOH-E
rpanmie  (Picetum  excelsae  oxalidetosum).
CactojuHa y KOjOj Ce Haja3d HUCTpakKMBauKa
CTaHHUIIA CE€ MOXE CBPCTAaTH Yy Pa3HONOOHE YHCTe
cMpueBe cacrojuHe. Crabma cMmpue Cy Tpasa,
MOMaJI0 MUIIOpeNa U ca Pa3BUjeHUM KpOIIkama.
[pucyTHO je cymiewme cMpye U MojeIMHAYHE IITETe
— TpyJEeXK KOpeHa Koja je IOCJIeAMLa JejCTBa
enukcwiIHe TipuBe Heterobasidion annosum. V¥V
CacTOjJUHU c€ MECTUMHYHO jaBJba TMOAMIIANAK
cMpue, a y IIHPEM MOPYYjy U japeOuke.

YV mmpy anammse omrehema ox 030Ha
CaKkyIlJb€HE Cy YeTHHE ca ojabpaHMx crabaja Ha
OTJIETHOM TI0JbY. Y30PKOBamke Ce BPILIH /IBA IIyTa y
TOKY BereTalujcke ce3oHe, Ha mpoiehe u jeceH.
VY30pkoBaHEe YeTHHE c€ CBpCTaBajy y JBe
KaTeropuje, Ha jEAHOTOAMIIE M JIBOTOJHIIEE
(Cruke 16.7, 16.8 u 16.9).

VY Tabemn 2 mpukazaHa cy omrehema Ha
crabiarMa yHyTap OrJIeHOT 0Jba (cTadiaa o3HaYeHa
opojeBuma 9, 20, 54, 76 u 108).

VY rtabenu 16.3 mpukaszana cy omrehema Ha
cTabiinMa Koja ce Hajase Ha pyOy cacTojune (crabna
LILIOLIVuV).

The locality belongs to the type of spruce
forest with wood sorrel (Picetum excelsae
oxalidetosum) on brown leached soil.

These stands have closed and a dense canopy
(canopy closure of 0.8-0.9) with a poorly-
developed shrub layer covering broad plateaus,
saddles, and shaded slopes. The canopy is dense
due to the proximity of the lower tree limit (Picetum
excelsae subalpinum). The stand in which the
research station is located can be classified as a pure
all-aged spruce stand. The trunks of these spruce
trees are straight, slightly tapering with well-
developed crowns. There are some died-back
spruce trees and individual damage — root rot
caused by Heterobasidion annosum in the stand.
There is a periodic occurrence of young spruce
growth within the stand, while rowan appears in the
broader area.

In order to analyse the ozone-induced
injuries, needles were collected from representative
trees on the plot. The sampling is performed twice
during the growing season, i.e., in spring and
autumn. The sampled needles are classified into
categories of one-year and two-year needles
(Figures 16.7, 16.8 and 16.9).

Table 2 shows the injuries on the trees within
the plot (trees marked 9, 20, 54, 76, and 108).

Table 16.3 shows the injuries on the trees at
the forest stand edge (trees marked I, 11, 111, IV, and
V).

Tabena 16.2. Ouena omreliera 01 030HA HA ACHMUNIAIIMOHUM opranuma Picea abies L. y cactojuru
Table 16.2. Scoring for in-plot visible 0zone injury on the needles of Picea abies L.

Bp. cradna/

9 20 54 76 108
Tree number
CexBenna/
Sequence 1 2 3 4 5 6 8 9 10 11 12 13 14 15
0 + + + + + + + + + + + + + +
1
2
3

Tao6esa 16.3. Onena omreherma o1 030Ha Ha aCUMIIAIMOHUM opranuMa Picea abies L. ca pybosa cactojune
Table 16.3. Scoring for visible ozone injury on the needles of Picea abies L. on the forest stand edge

Bp. cradna/

| 1]
Tree number

111 \Y \%

CexBenua/ 1 2 3 4 5 6
Sequence

8 9 10 11 12 13 14 15

0 + + + + + +

+ + + + + + + +

1
2
3
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16.2. OIVIEZIHO I10/bE MOKPA I'OPA

OrsieHO TOJbE C€ Hajla3u Ha reorpadckoj
mmpurn  (Latitude) +43%°45'27" u reorpadckor
nyxunn (Longitude) +19°29'00" y xynTypu 6emor
6opa — Pinus sylvestris L. ctapoctu oxo 40 roauna.
OrienHo moJbe ce Halazd Ha MOAPYYjYy KOJUM
razayje LI VYxkwune, y [azamHcko] jeanHUnn
Mokpa ['opa-Ilamak, ogespemy 20 (Cnuka 16.10.).

S AR : 4 ¢ 3
Cimka 16.10. Ornenno nosse Mokpa ['opa
Figure 16.10. Mokra Gora observation plot

OCHOBHE KapaKTepUCTHKE NTYMCKOT eKOCUCTEMA

Ha y>KeM JIOKAIHUTETY Cy cienehe:

— Hanmopcka BucuHa: 575 g0 610 m;

— Excno3urmja je ceBEpOnCTOYHA;

— Haru6 Tepena: ctpm, yjemnaues, 31°;

— T'eomomka moasora je pasrpaljeH ceprieHTHH;

— Tun 3emsbHINTal XYMYCHO-CHJIMKATHO TJIO,
IUTUTKO, CYBO CKEJIETHO;

— MpTBH MOKpHBa4: OOMJIHO 3aCTYIUbCH, TaHaK
CJI0j, HETIOBOJbAH TpoIlec XyMuuKanuje,

— llpuzemna Bererauyja je rycra, peTKo KO0ymbe;

— Jlokamurer npunana tuny myme: Orno Ericion
et Orno Pinion; Bemrraukn TOAMTHYTA
cactojuHa Oeyor 0opa, jeIHOI00Ha;

— Crapocrt — 40 ronuHa.

Kynrypa 6emor 6opa — Pinus sylvestris L. je
moOpor 3IpaBCTBEHOT CTama, JAcdoivjandja je
cnaba u uznocu 0-20%. V kpyHama je 3a0esexeHo
CyIICHe 4YEeTHHA Kao TMOCIeaua JejCTBA BHIIE
OMOTHYKHMX YMHHJIAIA — PETUCTPOBAHO IMPHCYCTBO
narorene ribuBe Mycosphaerella pini Rostr. ex
Munk (1957), 6opose 3osme Diprion pini L. u
Acantholyda  hieroglyphica  (Christ,  1791).
[pucytHa cy omrehema nebana kao mocienuuna
JejcTBa oca ApBeHapuia Siricidae, ca BUIJBUBUM

Cuauka 16.11. OrnegHo nosse
Mokpa ['opa — cTabna 3a

Figure 16.11. Mokra Gora
observation plot — trees
selected for sampling.

16.2. MOKRA GORA OBSERVATION PLOT

The observation plot is located at +43°45'27"
(Latitude) and +19°29'00" (Longitude) in a Scots
pine — Pinus sylvestris L plantation 40 years of age.
The plot is located in the area managed by FE
Uzice, Mokra Gora-Panjak management unit,
compartment 20 (Figure 16.10)

Cummka 16.12. OrnegHo
nosse Mokpa ['opa —
y30pKOBame ca crabana
Figure 16.12. Mokra Gora
observation plot — sampling
from trees

Y30pKOBambe

The basic characteristics of the forest
ecosystem in the locality are as follows:

— Altitude: 575 to 610 m;

— Aspect: northeastern;

—  The slope of the terrain: steep, uniform, 31°

— Bedrock — decomposed serpentinite;

— Soil type — humus-silicate soil, shallow, dry

skeletal;

— Dead organic matter cover: abundant, a thin

layer, unfavorable process of humification;

— Ground cover: dense, with rare shrubs;
— Forest type: Orno Ericion et Orno Pinion,

artificially established Scots pine stand, even-
aged.

— Stand age: 40 years

The Scots pine Pinus sylvestris L. plantation
has a good health status, with slight defoliation
amounting to 0 to 20%. The crowns have signs of
needle dying-off caused by several biotic factors,
such as Dothistroma pini pathogenic fungus and
pine sawflies of Diprion pini and Acantholyda
hieroglyphica (Christ, 1791). Stem damage caused
by wood wasps (Siricidae) is present, with visible
exit holes made by the imagoes. There is a
considerable amount of young Scots pine, some of
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W3JIETHUM OTBOpHMa oX nmara. [IpucyTHo je gocta
monMiatka Oemor Oopa, KOju je JCTUMHYHO
omrehen ox Mycosphaerella pini Rostr. ex Munk
(1957). Uzy3eTHO Ha MOAMIIATKY - JKEIJbH, jaBIbajy
ce rane u3 ¢pamunuje — Eriophyidae, Nalepa, 1898.

Ha cBum crabnmma Oesor 60pa Ha OTJICAHO]
nospminHn Moxkpa ['opa HIpUCYTHH Cy KOpacTu
JWIIajeBd, a Heka cra0na WMajy MeXaHHdYKa
omrehema Ha KOjuMa je PUCYTHO ITypere CMOJIe.
Y30pKkoBame nmprka3ano Ha ciaukama 16.11 n 16.12..

VY rtabenn 16.4 npukaszana cy omrehema Ha
omabpanuM cTabauMma yHyTap CacTojuHe Ha
OTJICTHOM MOJbY (cTabyia o3HaveHa OpojeBuma 153,
157,283, 300 u 322).

VYV Tabemu 16.5 mpukazana cy omrehema Ha
crabimMa Koja ce Hayraze Ha pyOy cactojuHe (ctabia
I, 1L OL IVu V).

which  have been partially damaged by
Mycosphaerella pini Rostr. ex Munk (1957).
Notably, on the young pines, galls from the family
Eriophyidae, Nalepa (1898) appear.

All Scots pine trees on the Mokra Gora
sample plot are affected by crustose lichens, and
some trees show mechanical damage with visible
resin leakage. The sampling is shown in Figures
16.11 and 16.12.

Table 16.4 shows the injuries on the selected
trees within the plot (Trees 153, 157, 283, 300, and
322).

Table 16.5 shows the injuries on the trees at
the forest stand edge (Trees I, I1, 111, IV, and V).

Tabena 16.4. Orena omrelierha 01 030HA HA aCHMUIAIIMOHUM opranuma Pinus sylvestris L. y cacrojurn
Table 16.4. Scoring for in-plot visible ozone injury on the needles of Pinus sylvestris L

Bp. cradma/ 153 157 283 300 322
Tree number
Cexserma/ 1 | 2| 3| 4|5 |6 8 | 9 | 10 | 11 | 12 | 138 | 14 | 15
Sequence
0 T + + + + + + + + + + + + +
1
2
3

Tabena 16.5. Ouena omrelierba 01 030HA HA aCHMUIAIIMOHUM opranuma Pinus sylvestris L. ca py6oBa cactojute
Table 16.5. Scoring for visible ozone injury on the needles of Pinus sylvestris L on the forest stand edge

Bp. cradaa/ I " 1 v \
Tree number
Ceracnia/ 1 2 3 4 5 6 8 9 10 | 11 | 12 | 13 | 14 | 15
Sequence
0 T + + + + + + + + + + + + +
1
2
3

16.3. OIVIE/THO 110/bE I]PHH BPX

Ornenno mosee Llpam Bpx ce Hamasu Ha
reorpadckoj mmpuuu (Latitude) +44°07'55" wu
reorpadckor myxunn (Longitude) +21°58'38" y
cacrojunn OykBe — Fagus moesiaca (K. Maly).
OrnenHo mnosee ce Hamasu Ha LlpHom Bpxy, y
ra3auHcKoj jenuHunm Jyoananna, onesbemy 11, Ha
moApy4jy kojuMm razayje LI BoseeBam, mrymcka
ympasa bop.

OcHoBHe KapaKTEePUCTHKE HIYMCKOT
eKOCHCTEMA Ha y)KeM JIOKAIHUTETY Cy cienehe:
— Haamopcka Bucuna: 1.086-1.115 m.
— Excnosummja je jy>kHa # jyro3amnazaHa.
— Haru6 TepeHa je yjemnaues, ctpm, 11-150.
— T'eomomka momyora: GuIuTH y pacnanamy.
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16.3. CRNI VRH OBSERVATION PLOT

Crni Vrh observation plot is located at
+44°07'55" (Latitude) and +21°58'38" (Longitude)
in a Balkan beech Fagus moesiaca (K. Maly) forest
stand. The plot is located on Crni Vrh, in Dubasnica
management unit, compartment 11 of the area
managed by FE Boljevac, FA Bor.

The basic characteristics of the forest
ecosystem in the locality are as follows:

— Altitude: 1086-1115 m;

— Aspect: southern and southwestern;

— The slope of the terrain: uniform, steep,
11-15%

— Bedrock: decomposed phyllite;



—  Twun 3emsbHIITa: TUCTPUYHO cMelje, cpenme
IyOOKO, CBeXe, 0e3 MPHUCYCTBa CKeJeTa, TyOnHe
41-80 cm.

— MpTBH TIOKpHBAauY je CpeIme 3aCTYIJbCH,
MOBOJhAH POIIeC XyMHUpHUKAIH]e.

— [Ilpuzemna Bererammja je peTka, HeMma
KOyHma.

— Tun miyme: BHCOKAa jemHOJOOHA IIyma
Oykse.

— Crapocrt cacrojune: 40 rogusa.

W3rnen ornegHor mosba M y30PKOBamE
IprKa3aHo Ha cinukama 16.13, 16.14 u 16.15.

Ha mumhy peructpoBaHo IpHCycTBO MUHEpa
(omrreherma MCHE Mace O] MHCEKaTa MPHCYTHA Ha
TOTOBO CBUM CTa0JIIMa).

VY3opuu auirha 3a 1a00paTOPHjCKy aHATU3Y
y3uMajy ce ca 3 rpaHe mo 5 u3abpaHux crabana Ha
KOjHMa ce BPILH OleHA olTehema.

— Soil type: dystric brown, medium deep,
fresh, no skeleton, 41- 80cm deep;

— Dead organic matter cover: moderate with
a favourable process of humification;

— Ground cover: rare, with no shrubs;

— Forest type: a high even-aged beech forest;
— Stand age: 40 years.

The appearance of the observation plot and
the sampling process are shown in Figures 16.13,
16.14, and 16.15.

The leaves showed signs of miner activity,
with foliar damage caused by insects observed on
nearly all trees.

Leaf samples for laboratory analysis are
taken from 3 branches per 5 selected trees on which
damage assessment is carried out.

Cauka 16.13. Oriieguo mnojse
Hpuru Bpx -Bucoka mryma 6ykse

Figure 16.13. Observation plot
Crni Vrh —beech high forest

Cauka 16.14. OrieaHo 1moJse
Hpuu Bpx — npBu u3naszak Ha
TepeH Figure 16.15. Observation plot

Figure 16.14. Observation

Cauka 16.15. OriiegHo 1noJjse
puu Bpx — y3opkoBame

Crni Vrh — sampling

plot Crni Vrh — first field visit

ITo obpacmy 672024.LTF Bpmu ce ormeHa
omreheHoctd numha oJ TNpPU3EMHOr O30HA, Ha
MOTITYHO Pa3BHjeHOj JIMCHO] MacH W3 TOPHUX
JIEII0BA KPOIIIhe, Koja je Onma u3I0KeHa JUPEKTHO]
cyHueBoj cBemiocTH. CakyIlJb€H MarepHjajl ce
mperiieia Ha TepeHy MoMohy pydHe Jiyre, a 3aTHM
ce xepOapu3yje 1 IIOHOBO IperJiea y 1adopaTopHju
HucTutyTa momohy cToHe JyTe.

The assessment of ozone-induced injury
caused by ground-level ozone is carried out
following the 672024.LTF Form. The assessment is
performed on fully developed leaf mass in the upper
parts of the crown exposed to direct sunlight. The
collected material is examined in the field using a
hand lens. It is then herbalised to be re-examined in
the laboratory of the Institute using a desk
magnifier.
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Tabena 16.6. Ouena omrelierba 01 030HA HA ACHMUIIAIIMOHUM opranuma Fagus moesiaca L. y cactojunu
Table 16.6. Scoring for in-plot visible ozone injury on the leaves of Fagus moesiaca L

Bp. cradna/ 4 43 46 51 57
Tree number
Cexsenna/ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Sequence
0 + + + + + + + + + + + + + + +
1
2
3

Tabena 16.7. Ouena omreliera 01 030HA HA aCHMUJIAIIMOHUM oprannma Fagus moesiaca L. ca pyGosa cactojure
Table 16.7. Scoring for visible ozone injury on the leaves of Fagus moesiaca L on the forest stand edge

Bp. cradna/

| 1
Tree number

111 v \Y

CexkBeHna/

1 2 3 4 5 6 7
Sequence

8 9 10 11 12 13 14 15

0 + + + + + + +

+ + + + + + + +

1
2
3

VY tabenu 16.6. npukazana cy omrehema Ha
cTabyinMa yHyTap OIJIEJHOT 110Jba (cTabsa 03HaYeHa
OpojeBuma 42, 43, 46, 51 u 57).

VY tabemu 16.7. npukazana cy omrehema Ha
crabirMa Koja ce Hajla3e Ha pyOy cactojuHe (cTabna
LIL I, IV u V).
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Table 16.6. shows visible ozone injury on the
trees within the plot (trees marked 42, 43, 46, 51
and 57).

Table 16.7 shows visible ozone injury on the
trees on the forest stand edge (trees I, Il, 111, IV, and
V).



Tabena 16.8. 672024. (LTF) Tabena ca nmoganmma o napiieii U31BOjeHOj 3a olieHy orTeherma yetiHa o1 030Ha, Huso 11, Kormaonuk
Table 16.8. 672024.. (LTF) Data on the plot selected for ozone-induced injuries Level 11, Kopaonik

Pennu 6p Kopn ap:xaBe Bpoj napuene JlaTtym ouene Teorpageica Teorpageia Hanmopera Unentuduxanuja tuma| Ocralia 3anaxarma
; IMPHHA DyKMHA BUCHHA/ - e ]
Sequence number Country Code Observation plot Date of assessment - - - Team identification Other observations
Latitude Longitude Altitude
Penara 'aruh-Cepaap
bojan Konarap
IMupociaBa Mapkosuh/
1 67 2 060424 +43°17'30" +20°48'50" 35 Renata Gagi¢-Serdar
Bojan Konatar
IMiroslava Markovi¢
IPenata ["aruh-Ceprap
IMupocnaBa MapkoBuh
2 67 2 310724 +43°17'30" +20%48'50" 35 bojait Konarap/
IRenata Gagic¢-Serdar
IMiroslava Markovi¢
Bojan Konatar
Tabena 16.9. 672024. (LTF) Iporiena omreherma yetnna o o30ua, Huso 11, Komaonuk
Table 16. 9. 672024. (LTF) Scoring of ozone-induced injuries Level 11, Kopaonik
CTAHJAPAHE UH®OPMALIMJE/ UHPOPMAILIUJE O OUEHWA/ OLEHA CUMIITOMA/SYMPTOM OITAKAIbA/
STANDARD INFORMATION ASSESSMENT INFORMATION SCORING OBSERVATIONS
Jlarunciu (Hl'[p MPHCYCTBO APYIUX
bpoj Bpoj bpoj Hasup Bpoj Aatym Jdartym . . OHOTHYKHX H A0HOTHYKHX
cexBenne/ | JIp:xaBa/ Crabana/ Kon Bpcre/ Bpcre/ y3opka/ | y3opkoBama/ C | C+1 Banauaauuja/ Tun Baaugauuje/
Mapuene/ ] N Anamuze/ AR . (akropa/
Sequence | Country Plot number Number of| Species code Scientific | Sample | Assessment Analysis date C| C+l Validation Validation type e.0. presence of other biotic and
number trees name of the | number date Y 9.p <£0
. abiotic factors
species
L 67 2 9 118 Picea abies 1 100424 020824 0 0 He/ No M Kopacmu muuajesu | Crustose lichen
2. 67 2 20 118 Picea abies 2 100424 020824 0 0 He/ No M Kopacmu muuajesu | Crustose lichen
3 67 2 54 118 Picea abies 3 100424 020824 0 0 He/ No M Kopacmu muuajesu | Crustose lichen
4. 67 2 76 118 Picea abies 4 100424 020824 0 0 He/ No M Kopacmu nuwajesu | Crustose lichen
5. 67 2 108 118 Picea abies 5 100424 020824 0 0 He/ No M Cywerse cmabaa/Stem die-back
6. 67 2 9 118 Picea abies 1 100424 020824 0 0 He/ No M Kopacmu auwajesu | Crustose lichen
7. 67 2 20 118 Picea abies 2 100424 020824 0 0 He/ No M Kopacmu muuajesu | Crustose lichen
8. 67 2 54 118 Picea abies 3 100424 020824 0 0 He/ No M Kopacmu muwajesu | Crustose lichen
9. 67 2 76 118 Picea abies 4 100424 020824 0 0 He/ No M Kopacmu nuwajesu | Crustose lichen
10. 67 2 108 118 Picea abies 5 100424 020824 0 0 He/ No M Cywerse cmabna/Stem die-back
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Tabena 16.10. 672024. (LTF) Tabena ca moaarimMa o mapiesin u3aB0jeHoj 3a olieHy omtehera uetuHa o1 030Ha, Huso 11, Lpau Bpx

Table 16.10. 672024. (LTF) Data on the plot selected for ozone-induced injuries Level 11, Crni Vrh

IRenata Gagic-Serdar
IMiroslava Markovi¢
Bojan Konatar

Pennu 6p Kopn np:xase Bpoj napuene JlaTym oneHe Teorpagera Teorpagexa Haxvopera Hpentuduxanuja Tuma Ocrana 3anakama
Sequence number Country Code Observation plot Date of assessment e AYSKHHA BHCHHA/ Team identification Other observations
Latitude Longitude Altitude
IPenara I'aruh-Ceprap
Ibojan Konatap
IMupociasa Mapkosuh/
1 67 4 060423 +44°07'55" +21%58'38" 19 Renata Gagi¢-Serdar
Bojan Konatar
IMiroslava Markovi¢
IPenata ['aruh-Cepnap
IMupocnasa Mapxosuh
Ibojan Kouarap/
2 67 4 130823 +44°07'55" +21%58'38" 19
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Tabena 16.11. 672024. (LTF) Ipouiena omreherma yetuna ox o30Ha, Huso |, Lpau Bpx
Table 16.11. 672024. (LTF) Scoring of ozone-induced injuries Level 11, Crni Vrh

CTAHJIAPJHE MH®OPMALIUJE/

NH®OPMALIMJIE O OLIEHU/

OLEHA CUMIITOMA/SYMPTOM

OITAKAIA/

STANDARD INFORMATION ASSESSMENT INFORMATION SCORING OBSERVATIONS
Bpoj Bpoj Jammckn Bpoj HIIP. IPHCYCTBO APYrHX OHOTHYKHX H
cexBenue/ | JIp:xasa/ Bpoj Crabana/ Kox Bpcre/ Hasup BP?TBI y3opka/ HAarym HAatym C+1 Banmpaumja/ Tun Banugauuje/ abuoTH4Kux akropa/
Sequence Country Iapuese/ Number of Species code Scientific Sample ysoprosata/ AHaﬂ.me/ cc C+1 Validation Validation type e.g. presence of other biotic and abiotic
Plot number name of the Assessment date | Analysis date ~
number trees species number factors
Lenmpanna, MpKka npusmMamuidHa mpynexc
Oebua,
L 67 4 4 18 mggggsc . 1 060424 020724 o| o He/ No M C. fagisuga na npudaniyl
A central, ugly prismatic trunk of trunks, C.
fagisuga on the deal
2 67 4 43 18 Fagus 2 060423 020724 ol o He/ No M Mexatiusio outmeherve 00 pywierval
moesiaca Mechanical damage from demolition
Fagus Craba owmehersa nucne mace 00 Munepa,
3. 67 4 46 18 moesiaca 3 060423 020724 0 0 He/No M Low damage to leaf mass from miner
Crnaba owmehersa nuche mace 00 mutepa,
4. 67 2 51 18 Faqus 4 060423 020724 0 0 He/ No M Mexanuuro owmeherse 00 us(ﬂalt_erba/
moesiaca Low damage to leaf mass from miner,
Mechanical damage from pulling out
Qumeherse 00 ynane kope na debny y gasu
Fagus sapacmareal
> 67 4 57 18 moesiaca 5 060423 020724 0 0 He/No M Damage caused by beech bark disease in
the healing phase
Lenmpanna, Mpxa npusmamuina mpynexc
oebua,
6. 67 4 4 18 m';g‘g:‘z . 1 060424 020724 o| o He/ No M C. fagisuga ra npudaniyl
Centre brown prismatic trunk rot,
C. fagisuga in the butt end
7 67 4 43 18 Fagus 2 060424 020724 | 0| 0 He/ No M Mexanwiro oumeherve 00 pyuiereal
moesiaca Mechanical damage caused by felling
Fagus Craba owmeliersa nucne mace 00 munepal
8. 67 4 46 18 moesgiaca 3 060424 020724 0 0 He/ No M Slight damage to leaf mass by mining
insects
Cnaba owmeliera nuche mace 00 MuHepa
Mexanuuro owmeherse 00 usenauersal
9. 67 4 51 18 mizg‘;i . 4 060424 020724 0 0 He/ No M Slight damage to leaf mass by mining
insects,
Mechanical damage caused by felling
Quimehere 00 ynane kope na debny y gasu
Fagus sapacmarval
10 67 4 57 18 moesiaca 5 060424 020724 0 0 He/No M Damage caused by beech bark disease in
the healing phase
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Tabena 16.12. 672024. (LTF) Tabena ca moaarimMa o maplie/id u3AB0jeHoj 3a oreHy orrrehema yeTnHa o o30oHa, Huso |1, Mokpa I'opa
Table 16.12. 672024. (LTF) Data on the plot selected for ozone-induced injuries Level 11, Mokra Gora

Pennu 6p Kopn np:xase Bpoj napuene JaTtym ouene Teorpagera Teorpagpera HanMOpc;ca Hpentuduxanuja Tuma | Ocraja 3anaxarmba
Sequence number Country Code Observation plot Date of assessment ttHpuna AyAHHA BHCHHA Team identification Other observations
Latitude Longitude Altitude
IPenata 'aruh-Cepnap
Ibojan Konatap
1 67 5 060424 +43%45'27" +19°29'00" 12 Mupocnasa Mapiosith/
Renata Gagi¢-Serdar
Bojan Konatar
IMiroslava Markovié
IPenata ['aruh-Cepnap
Ibojan Konarap
2 67 5 130824 +43%45'27" +19°29'00" 12 Mupociasa Mapkosuh/
IRenata Gagi¢-Serdar
Bojan Konatar
Ta6ena 16.13. 672024. (LTF) IIporena omrehema sernna o o3oua, Huso 11, Mokpa I'opa
Table 16.13. 672024. (LTF) Scoring of ozone-induced injuries Level 11, Mokra Gora
CTAHIAPJIHE MH®OPMALMJIE/ UHP®OPMALIUIJE O OLUEHW/ OLEHA CUMIITOMA/SYMPTOM ONAKAIbA/

STANDARD INFORMATION ASSESSMENT INFORMATION SCORING OBSERVATIONS
Bpoj oo Bpoj JlaTuHCKH / Bpoj Jatym / HIIP. IPUCYCTBO JAPYTUX
poj HAa3UB BPCTe, Y30pKOBamba, JaTtym . . OMOTHYKHX H A0HOTHYKHX
cexBenue/ | JIpxasa/ Crabana/ | Koa Bpcre/ L y3opka/ C | C+l Banupauuja/ Tun Basmaauuje/
Mapuese/ ; Scientific Assessment Amnanuze/ A - (axropa/
Sequence | Country Number of | Species code Sample - C | C+1 Validation Validation type .
Plot number name of the date Analysis date e.g. presence of other biotic and
number trees . number L
species abiotic factors

1 67 5 153 134 Pinus sylvestris| 1 130824 160824 1 o | He/ No M Kopacmu vy o (Crustose

2 67 5 157 134 Pinus sylvestris| 2 130824 160824\ o | He/ No M Kopacmu nau o (Crustose

3. 67 5 283 134 Pinus sylvestris| 3 130824 160824 1 o | o He/ No M Kopacmu naua) o (Crustose

4. 67 5 300 134 Pinus sylvestris| 4 130824 160824 | 5 | He/ No M Kopacmu ”I‘Ilgﬁé fg“ (Crustose

5. 67 5 322 134 Pinus sylvestris 5 130824 160824 0 0 He/ No M Kopacmu ”Titgﬁé ﬁ()m (Crustose

6. 67 5 153 134 Pinus sylvestris| 1 130824 160824\ o | He/ No M Kopacmu nau o (Crustose

7. 67 5 157 134 Pinus sylvestris| 2 130824 160824 1 o | o He/ No M Kopacmu ) o (Crustose

8 67 5 283 134 Pinus sylvestris| 3 130824 160824 | 5 | He/ No M Kopacmu ”I‘Ilgﬁé fg“ (Crustose

9 67 5 300 134 Pinus sylvestris| 4 130824 160824 1 o | He/ No M Kopacmu vy o (Crustose

10. 67 5 322 134 Pinus sylvestris| 5 130824 160824\ o | He/ No M Kopacmu nau o (Crustose
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17. MIPAREIE TIPUPACTA Y 2024.
TOJNHA

17. MONITORING INCREMENT
IN 2024

[Ipupact mnpencraBba NEPUOAUYHUA pacT
crabana. Llwp mepema u mpahema npupacta Ha
OMOMHAMKAIMjCKMM  Taukama Huoa 2 je
NPUKYIUbabe MOJaTaka O HPUPACTy U TMPHHOCY
MojeJMHAYHMX cTabaja Ha IMOCMAaTpPaHOj MapLelu.
[IpukymibeHu mojauu Jajy W CIMKY O NIPHUPAcTy
napiiesie Kao IeJIMHE Ha TOBPIIMHU KOjy 3ay3uma
ouonnaukanujcka Tauka (ICP Forest manual,
2010.)

36or oOuMHOCTM IIOjaTaka, Taleine ca
pe3yaTaTiMa Mepema obumMa 1Mo  MecelHuMa
npukazaHe cy y AHekcy 9. V rtabenama A9.1.1-
A9.1.21 cy momanmm Mepema o0MMa 0 Mecemrma
MpUKa3aHd y OOJUKY MPOCEYHOI MpPEYHHKA Kao
¢yHKUIHje obuma.

17.1. OIJIE/THO I10/bE KOIIAOHUK

Ha Owomnmmkanmjckoj Tauku Huso 2, Ha
Komaonuky wu3BpIeH je KOHTHHYHUpaHH IpeMep
noBehaa oOunma cTabama Ha TPCHO] BUCHHU
MPUMEHOM CTaJTHO MOCTABJFCHUX JCHIPOMETApA.

VkymHo je npaheno 18 crabana cmpue (Picea
abies L.) ma mormapuenu 2 (III12). Ioehamwe
obuma je mpaheHo y mepuomy OJ ampuia o
okToOpa 2024. roguHe.

Ha rpadukony 17.1 npukazano je mosehame
o0uMa 3a cBa cTadJia 1Mo Mecenrma.

Increment represents the periodic growth of
trees. The goal of measuring and monitoring
increment at Level 2 sample plots is to collect data
on the increment and yield of individual trees within
the observed plot. The collected data also provide
insight into the increment of the plot, corresponding
to the area covered by the sample point (ICP Forest
Manual, 2010).

Due to the volume of data, the tables with
monthly measurement results for circumference are
presented in Annex 9. Tables A9.1.1-A9.1.21
display the monthly circumference measurements
in the form of average diameter as a function of
circumference.

17.1. KOPAONIK SAMPLE PLOT

At the Level 2 sample plot on Kopaonik,
continuous monitoring of tree circumference
increment at breast height was conducted using
permanently installed dendrometers.

A total of 18 Norway spruce trees (Picea
abies L.) were monitored on Subplot 2 (SP2). The
circumference increment was tracked from April to
October 2024.

Graph 17.1 illustrates the monthly
circumference increment for all monitored trees.

Ta6ena 17.1. Uudopmaruje o mapueny, iokarnuja Komaonuk, anpu - oktobap 2024.
Table 17.1. Information about the plot, location: Kopaonik, April — October 2024
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Ciauka 17.1'. BUT 2 — Ornexno OJ'I:-e Komnaonuxk, Cauka 17.2. BUT 2 — Ornenno noske Komaonuk, [Tpuka3

JeHapomerap MEpHE CKajle Ha JeHAPOMETPY
Figure 17.1.SP 2 — Kopaonik observation plot, Figure 17.2. SP 2 —Kopaonik observation plot,
dendrometer measurement scale on the dendrometer

[Ipomena obuma ctabia Ha IPCHO] BUCHHHU
anpui - okro6ap 2024, Kornaonuk
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I'padmkon 17.1. [Ipomena obuma crabna y MunMmerpuma Ha jgokanuju Konaonuk,
anpui — oktobap 2024
Chart 17.1. Change in tree diameter in millimeters at the Kopaonik location, April — October 2024
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17.2. OIVIEIHO I10/bE IIPHH BPX

Ha Owomnpukanujckoj tauku HuBo 2, Ha
LlpHoM Bpxy m3BplIeH je KOHTHHYHPaHH IpeMep
moBehama o0mma cTabama Ha TPCHO] BUCHHHU
MIPUMEHOM CTAITHO TIOCTABJBEHUX JICHAPOMETAPA.

VYxymHo je npaheno 18 crabana Oykse (Fagus
moesiaca) na mnormapuenu 2 (ITI12). TTorehame
obuma je mpaheHO y mTepHOLy Ol ampwia o
oktobpa 2024. roaune.

Ha rpadukony 17.2 mpukasano je nosehame
obuma 3a cBa cTadiia 1o Mecenruma.

17.2. CRNI VRH SAMPLE PLOT

At the Level 2 sample plot on Crni Vrh,
continuous measurements of tree circumference
increment at breast height were carried out using
permanently installed dendrometers.

A total of 18 beech trees (Fagus moesiaca)
were monitored on Subplot 2 (SP2). The
circumference increment was tracked from April to
October 2024.

Chart 17.2 shows the monthly circumference
increment for all monitored trees.

Ta6ena 17.2. Uadopmaruje o mapuenu, Jlokarmja Lpuu Bpx, anpui - okrobdap 2024,
Table 17.2. Information about the plot, location: Crni Vrh, April — October 2024
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Cauxka 17.3. BUT 4 — Ornennxo mosse Lipau BpX —
Hennpomerap
Figure 17.3. SP 4 — Crni Vrh observation plot,
dendrometer
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Cauxa 17.4. BUT 4 — Ornenno nosse Lipau BpX -
Onaxame MpoMeHa Ha ICHAPOMETPY
Figure 17.4. SP 4 — Crni Vrh observation plot —
observing changes on the dendrometer
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[Ipomena o6uma crabsa Ha MPCHO] BUCUHU
anpui - okro6ap 2024, LlpHu Bpx
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I'padmkon 17.2. [Ipomena obuma crabna y MunnMmeTpuMa Ha jJokanuju Llpau BpX,
ampmi1 — oktobap 2024
Chart 17.2. Change in tree diameter in millimeters at the CrniVrh location, April — October 2024

17.3. OI'JIE/THO I1OJbE MOKPA I'OPA

Ha Owomngukaunujckoj tauku HwuBo 2, Ha
Mokpoj ['opu u3BpIIeH je KOHTUHYUPAaHH TpeMep
noBehama oOmMa crabama Ha TIPCHOj BUCHHU
MIPUMEHOM TPAjHO MOCTABJHEHOT JICHAPOMETPA..

VYxymnHo je npaheno 17 crabana Gemnor 6opa
(Pinus sylvestris L.) ma mormapuenu 2 (ITI12).
IToBehame oOuma je ipaheHo y mepruomy of1 anpuia
110 okTOOpa 2024, roguHe.

Ha rpadukony 17.3 mpukasano je nmoehame
obOuma 3a cBa crabia 1mo MecenuMa.

17.3. MOKRA GORA SAMPLE PLOT

At the Level 2 sample plot on Mokra Gora,
continuous measurements of tree circumference
increment at breast height were carried out using
permanently installed dendrometers.

A total of 17 Scots pine trees (Pinus sylvestris
L.) were monitored on Subplot 2 (SP2). The
circumference increment was tracked from April to
October 2024.

Chart 17.3 shows the monthly circumference
increment for all monitored trees.

Ta6ena 17.3. Uadopmaruje o mapuenw, iokaruja Mokpa ["opa, anpuit — oktobap 2024,
Table 17.3. Information about the plot, location: Mokra Gora, April — October 2024
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Cauxa 17.5. BUT 5 - Ornenno mosse Mokpa Cuamnka 17.6. BUT - 5 Ornenno nosbe Mokpa

l'opa T'opa — Jlennpomerap
Figure 17.5. SP 5 — Mokra Gora observation plot Figure 17.6. SP 5 — Mokra Gora observation plot,
dendrometer
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[Ipomena obuma crabiia Ha IPCHO] BUCUHU
ampui - oktobap 2024, Mokpa ropa

60.00
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40.00

npomMeHa ooumMa
[mm]
w
o
o
o

20.00 A.S

24.10.2024

10.00
0.00
25.04.2024  20.05.2024  20.06.2024  29.07.2024  23.08.2024  25.09.2024
JIaTyM ocMaTpama
75 82 106 107 140 141 144 175 183

192 193 215 217

320 359 407 412

I'padmxon 17.3. [Ipomena obuma crabna y MummmeTpruma Ha Jokanuju Mokpa I'opa,
anpui — oktobap 2024
Chart 17.3. Change in tree diameter in millimeters at the Mokra Gora location,
April — October 2024

ITocmarpane mpomeHe o0umMa Ha TpH
nokauuje BUT-2, BUT-4, BUT-5, ykazyjy na cy
crabma  cmpue Ha  Komaonuky  umana
HajUHTEH3MBHUjH TpupacT TokoMm jyHa. Crabma
Oykse Ha L[pHOM BpXy MMala Cy HajUHTEH3UBHUjH
[pUpacT TOKOM jyHa M jyJia, IOK cy crabia OGenor
O6opa ©Ha Jsokamuju Mokpa [opa wumana
HajUHTCH3UBHUJU IPUPACT TOKOM jYHA U aBTYCTa.
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The observed changes in circumference at
three locations (SP 2, SP 4, SP 5) indicate that
Norway spruce trees on Kopaonik had the most
intense growth during June. Beech trees on Crni
Vrh had the most intense growth during June and
July, while Scots pine trees on Mokra Gora had the
most intense growth during June and August.



18. IPOLUEHA UHJIEKCA JIMUCHE
MMOBPHIMUHE (LAI - Leaf Area Index)

18. LEAF AREA INDEX (LAI)

V¥ okBupy nosba ctanHux tadaka bUT Husoa
Il (Komaonmk, Ilpam Bpx m Mokpa [opa)
(dbopmupana je Mpeka CTATHUX Tadaka (IO3MIHuja)
ca Kojux ce mpaBe ¢ororpaduje MOKPOBHOCTH
BereTanyje, Ba IyTa TOKOM ToaWHE (y ITyHOM
BETETAIjOMOM IIEPUOLY M BaH BEreTallHOHOT
epuoa).

Xemucgepuune ¢ororpaduje mobujene
nomohy ¢oToamapata ca 00jeKTHBOM pHOJEE OKO
(Fisheye) cy obpaljene y coprepy Hemisfer, kojum
cy onpeheHn mapaMeTpu 3HaYajHHU 38 MCKa3HUBALE
uHaekca nuche nospimae (LAL).

18.1. OI'JIE/THO I10/bE KOITAOHHUK

[MocraBbambe Mpeke Tadaka 3a TPOLEHY
WHJEKCa  JIMCHE MOBPILKHE (LAD Ha
onomHnukanujckoj tTaukn Husoa |l — Komaonuk
u3BplieHa je cenremMOpy mecemy 2021. romune y
okBupy kBagpata (50 x 50 m) ca mocTaBibambeM
Tavyaka Ha cBakux 10 m, yume je oOyxBaheno 0,25
ha ormexnor mospa. V majy mecerry 2022. romune
[OCTAaBJbEHO je JoJaTHUX 16 Tayaka, KojuMa je
obyxBaheno mpeocranux 0,25 ha ormeaHor moJswa.
Jedunancane Tauke Ha TepeHy BUIHO Cy OOeleKeHe
JIpBeHNM Ko4ynhiMa W IJIACTHYHHM Tpakama. Ha
OTJIEZIHOM T0JbY YKYITHO je obenexeHo 32 Tagake.

3umcke ¢dotorpaduje Ha 32 oOenexeHe
TadyKke Cy CHUMJbCHE KpajeM MapTra Mecela, Ipe
mylama mymnoJbaka y npodehe. Jlerwe pororpaduje
Cy CHHMJbEHE IMOYETKOM aBrycTa Mecela, TOKOM
MakcuMaHe (osujammje.

Within the field of permanent Level Il
sample points (Kopaonik, Crni Vrh, and Mokra
Gora), a network of permanent points (positions)
has been established from which vegetation cover
photographs are taken twice a year (during the peak
growing season and outside the growing season).

Hemispherical photographs, obtained using a
camera with a fisheye lens, were processed using
Hemisfer software, which was used to determine
parameters significant for calculating the Leaf Area
Index (LAI).

18.1. KOPAONIK SAMPLE PLOT

The network of points for assessing the Leaf
Area Index (LAI) on the Level Il sample plot on
Kopaonik was established in September 2021. The
setup was conducted within a 50 x 50 m plot, with
points spaced 10 meters apart, covering an area of
0.25 hectares. In May 2022, another 16 points were
established, covering the remaining 0.25 hectares of
the experimental field. The defined points in the
field were marked with wooden stakes and plastic
tape. A total of 32 points were marked on the
experimental plot.

Winter photographs of the 32 marked points
were taken in late March before the bud burst in
spring. Summer photographs were taken in early
August, during maximum leaf coverage.

Cauxa 18.1. Canmame chepraanx otorpaduja Ha z[e(I)HcaHI/I TayKkama y MapTy 1/1 BryCTy Meceny 2024. ronuHe
Figure 18.1. Capturing hemispherical photographs at defined points in March and August 2024
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Canka 18.2. [Ipuka3s ananmze ciuke y Hemisfer cogreepy
Figure 18.2. lllustration of image analysis using Hemisfer software.
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Camnka 18.3. [Ipuka3 mojeniaBame npara ocBeT/beHocTH ciuke npema Ridler u Calvard (1978) y Hemisfer codreepy
Figure 18.3. lllustration of brightness threshold adjustment according to Ridler and Calvard (1978) in Hemisfer
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Cauxa 18.4. [Tpumep pesynrata 3a HAEKC THCHE MOBPIIMHE aHATM3UPAHE CIIUKE
Figure 18.4. Example of Leaf Area Index results for the analysed image
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18.2 OITIEJJHO IIOJBE IIPHH BPX

[locraBpame Mpexe Tadaka 3a TPOLEHY
WHJEKCa  JIUCHE MOBPILKHE (LAD Ha
ouonHaukanujckoj Tadku Husoa Il — ILpam Bpx
U3BpILeHa je y jyny Meceny 2021. rogune y OKBUpY
kBazpara (50 x 50 m) ca mocraB/bamkbEM Tadyaka Ha
cakux 10 m, uume je oOyxsaheno 0,25 ha
OTJICAHOT TMoJha. Y ampmiry mecemy 2022. roawHe
[OCTAaBJbEHO je JoJaTHUX 16 Tayaka, KojuMa je
obyxBaheno npeocranux 0,25 ha ormemHor mossa.
JebuHncane Tauke Ha TEPEHY BUAHO Cy 0OeNIeKeHe
IpBeHNMM Ko4ynhiMa M IJIaCTHYHHM Tpakama. Ha
OTJICIHOM TOJbY YKYITHO je obenexeno 32 Tayake.

3umcke ¢dotorpaduje Ha 32 oOenexeHe
TayKe Cy CHUMJbEHE CpEIMHOM MapTa Mecela, pe
nyuama nynoseaka y nposehe. Jlerwe ¢pororpaduje
Cy CHHUMJbEHE Yy KpajeM jyla Mecera, TOKOM
MakcuMaiHe (oJdjaruje.

Y

3 “A'-('{ ,1’ &‘

18.2 CRNI VRH SAMPLE PLOT

The network of points for assessing the Leaf
Area Index (LAI) at the Level Il SP Crni Vrh was
established in July 2021 within a 50 x 50 m plot,
with points positioned at 10-meter intervals,
covering an area of 0.25 hectares. In April 2022,
another 16 points were added, covering the
remaining 0.25 hectares of the experimental plot.
The designated points were marked in the field
using wooden stakes and plastic tape, resulting in a
total of 32 marked points across the experimental
plot.

Winter photographs of the 32 marked points
were taken in mid-March, before the bud break in
spring. Summer photographs were captured in late
July, during the peak of leaf development.

Canka 1.5. O6eneaBe onunja HOBHX Tauaka H CHUMAmbE cef)MHH dotorpaduja y mapra u jyay Meceiy
2024. rogune
Figure 18.5. Marking positions of new points and capturing hemispherical photographs in March and July 2024
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Canka 18.2. TIpuka3s ananuse ciuke y Hemisfer codreepy
Figure 18.2. lllustration of image analysis using Hemisfer software.
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Camnka 18.3. [Ipuka3 mojeniaBame npara ocBeT/beHocTH ciuke npema Ridler u Calvard (1978) y Hemisfer codreepy
Figure 18.3. lllustration of brightness threshold adjustment according to Ridler and Calvard (1978) in Hemisfer
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Cauxa 18.4. [Tpumep pesynrata 3a HAEKC MHCHE MOBPIIMHE aHATH3HPAHE CIIUKE
Figure 18.4. Example of Leaf Area Index results for the analysed image
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18.3. OIJIE/THO I10/bE MOKPA I'OPA

IlocraBpame Mpexe Tadgaka 3a IPOLEHY
HHJIEKCa JIUCHE MOBPILWHE (LAD Ha
ouonHaukanujckoj Tauku Husoa Il — Moxkpa 'opa
W3BPILEHA je Y Jylly Mecelly y OKBUpY kBaapaTta (50
X 50 M) ca mocTaBibameM Tadaka Ha cBakux 10 m,
yume je obyxsaheno 0,25 ha ormemHor mospa. Y
anputy 2022. TouHE MOCTaBJBEHO je JoJaTHUX 16
Tadyaka, Kojuma je odyxsaheno mpeocranux 0,25 ha
orneqHor mnoJba. JlepuHHcaHe Tauke Ha TepeHy
BUAHO Cy oOOeJexeHe [pBeHUM Kouuhuma u
IUTAaCTUYHUM Tpakama. Ha oryiesHOM 1osby yKyIHO
je obesexeHo 32 Tayake.

3umcke ¢Qotorpaduje Ha 32 obenexeHe
Tauke Cy CHMMJbEHE KpajeM MapTa Mecela, Ipe
Mylama mymnoJbaka y npoiehe. Jlerme portorpaduje
Cy CHHMJbEHE CPEIMHOM jyJa Mecela, TOKOM
MakcuMaiHe (oujaryje.

% : ‘V,‘\(/

18.3. MOKRA GORA SAMPLE PLOT

The network of points for assessing the Leaf
Area Index (LAI) on the Level Il sample plot on
Mokra Gora was established in July within a 50 x
50 m plot, with points placed at 10-meter intervals,
covering an area of 0.25 hectares. In April 2022,
another 16 points were added, covering the
remaining 0.25 hectares of the experimental plot.
The defined points were clearly marked in the field
using wooden stakes and plastic tape, resulting in a
total of 32 marked points across the experimental
plot.

Winter photographs of the 32 marked points
were taken in late March, before the bud break in
spring. Summer photographs were captured in mid-
July, during the peak of leaf development.

Cauxa 1.9. ChuManse cepuyHnX (bOT“ fpa(bnja \a neduHrcaHnM Taukama y MapTy w jyny Meceuy 2.Z[I/IHe
Figure 18.9. Capturing hemispherical photographs at defined points in March and July 2024
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Figure 18.10. Image analysis in Hemisfer software
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Cauka 18.11. [Ipuka3s nojemasame npara ocBeTsbeHocTH ciuke npema Ridler u Calvard (1978) y Hemisfer codreepy
Figure 18.11. Illustration of image brightness threshold adjustment according to Ridler and Calvard (1978) in Hemisfer
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Cauxa 18.12. IIpumep pesynrara 3a IHIEKC THCHE TOBPIIUHE aHAIN3UPAHE CITUKE
Figure 18.12. Example of Leaf Area Index results for the analysed image

324



Cnuka 18.4., 18.8., 18.12. mpexncraBibajy
npuMep JOaTtoTeke ca pesynratuma 3a LAIL
nobujeny momohy Hemisfer codrepa. Caapxu
ommre uHpoOpMauuje o ciauUM (MMe, BeTUYMHA),
kamepH U o0jektuBy. [lopen Tora, mocroje mogamnu
0 yTiy, HaruOy, mpary, rama, KaHajauMma (IpBEHH,
3€JICHU U IJIaBH KaHaJIH), IPCTCHOBUMa, CEKTOPHMA
(12 a3uMyTamHMX CEKTOpa, TPYNMUCAaHUX MO 3) U
yray Jgucta (yrao jmcra orpaHudeH usmehy 35° -
70°).

VY rtabenama y Amnekcy 10 (672024.PLA,
672024.LAM u 672024.LAP) nmatii cy OCHOBHH
IO/IAIT! 33 CBaKy 0/1 32 TayuKe CBa TPHU OTJIETHA MT0Jba
BUT Husoa Il (Konmaonuk, Llpuu Bpx u Mokpa
I'opa) u pesynraru LAI npepauynat y coptBepy
Hemisfer mo metomu LiCor LAI2000 y3 kopekiujy
MOKpOBHOCTH Kpouimke npema Chen & Cihlar, 1995.

Figures 18.4, 18.8, and 18.12 present
examples of LAI result files obtained using
Hemisfer software. These files contain general
information about the image (name, size), camera,
and lens, as well as data on the angle, slope,
threshold, gamma, channels (red, green, and blue),
rings, sectors (12 azimuthal sectors grouped in sets
of three), and leaf angle (ranging from 35° to 70°).

The tables in Annex 10 (672024.PLA,
672024.LAM, and 672024.LAP) provide the basic
data for each of the 32 points across the three
experimental plots of Level Il sample plots
(Kopaonik, Crni Vrh, and Mokra Gora), along with
the LAI results recalculated in Hemisfer software
using the LiCor LAI2000 method and canopy cover
correction based on Chen & Cihlar (1995).
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19. METEOPOJIOLIKA OCMATPAIbA Y
2024. TOJAUHHN

19. METEOROLOGICAL
OBSERVATIONS IN 2024

MHKPOK/TUMATCKH YC/IOBH HA
OI'JIEJTHUM T10/bUMA HUBO-a ||

3a mobujame moaaTaka 0 MEKPOKIMMATCKIM
yclIOBMMa Ha oryeqHuM rossuma Huso-a |1y 2024.
TOAMHYU, KOpHIIheHH cy mojamy ca ayTOMaTCKHX
METEOPOJIONIKUX  CTaHWIA IOCTABJBEHUX  Ha
mapuenamMa Ha ONICAHMM mosbuMa KomaoHuk
(AMC nocrasmena 2010. rogune), Moxkpa ['opa u
Hpun Bpx (AMC mocraBuo MHHcTuTyT 32
nrymaperBo TokoM 2020. rogune). CaMu ToJIoXKaju
ayTOMATCKHX METEOPOIIOIIKIX CTaHUIA
omoryhasajy no0ujame penpe3eHTaTUBHUX
METeOpOJIONIKHX Toaaraka, mpema ICP Forests. Ox
METEOpPOJIONIKUX TojaTaka TokoMm 2024. rommHe
npahenn cy cineaehm o0aBe3HH MapaMeTpH:
nagasuHe (PR), temmeparypa (AT), penatuBHa
aakHocT Basmyxa (RH), Opsuma Berpa (WS),
mpasai Berpa (WD) u conmapua pamujanuja (SR).

Tadema 19.1. Crincak ayToMaTCKuX METEOPOJIOIIKMX CTaHHUIIA

Table 19.1. List of automatic meteorological stations

MICROCLIMATIC CONDITIONS ON LEVEL
Il SAMPLE PLOTS

To obtain data on microclimatic conditions
on Level Il sample plots in 2024, information from
automatic meteorological stations (AMS) installed
at the sites was used. These stations are located on
Kopaonik (AMS installed in 2010), Mokra Gora,
and Crni Vrh (AMS installed by the Institute of
Forestry in 2020). The position of these
meteorological stations ensures the collection of
representative meteorological data in accordance
with ICP Forests guidelines. In 2024, the following
mandatory  meteorological —parameters  were
monitored: precipitation (PR), air temperature
(AT), relative humidity (RH), wind speed (WS),
wind direction (WD), and solar radiation (SR).

Tonuua I'eorpagcka TI'eorpagcka
Pen. op. AM Cranuna OCHHMBaWha Bpcra cranune mul;)mla uy::ﬂma Haam. Buc.
Seg.num. AM Station EstakiJrl]lshed Type of station Latitude Longitude Altitude
AyTOMaTCKa METEOPOJIOLIKA
ctanuua Konaonux KnumaTtonomxa 0 191 A P
L Kopaonik Automatic 2010 Climatological 4301730 20°48'50 1r12
Meteorological Station
AyTOMaTcKa METEOPOJIOLIKA
cranuna Lpau Bpx Knumaronomka P o car aqr
2 Crni Vrh Automatic 2020 Climatological 4420755 21°58' 38 935
Meteorological Station
AyTOMElTCKa METEOPOJIOLIKA
cranuia Mokpa I'opa KnnmaTonomka 0 A5 A1 5 50 N
3 Mokra Gora Automatic 2020 Climatological 4304527 19229700 590
Meteorological Station
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19.1. OIVIE/THO I10/bE KOIIAOHHUK

Cauxe 19.1. m 19.2. MeTteopoJiolika CTaHHIIA 32 ayTOMaTCKa MEpeha MUKPOKIMMATCKHUX YCIIOBa,

19.1 KOPAONIK SAMPLE PLOT

Oraexnno nosbe Hupo-a |1, Komaonuxk
Figures 19.1. and 19.2. Meteorological station for automatic microclimate measurements, Level 11 sample plot,

Kopaonik

Tabena 19.2. Cpenme Meceune, cpemhe MUHIMAaTHE MECEUHe, CpEAhe MAKCHIMAaTHEe MECeUHe, CpeIha TOANIIHA U
ammaTtyzae Temneparype Baszayxa (°C), AMC Komaonuk, 2024. rox.
Table 19.2. Mean monthly, mean monthly minimum, mean monthly maximum, mean annual temperatures and
amplitudes of air temperatures (°C) — AMS Kopaonik, 2024

[ mlm v | v | v v vin| x| x| x| xn Aniﬂ.aT(:ﬁé/an A:;gﬁgé‘:’
T ¢p/T mean 38| 04 |15 |59 |82 |151 166|170 103 | 75 | 01 | -23 6.4 20,8
T cp vun/T meammin. | -68 | 24 | 24 | 1,7 | 47 | 99 | 92 | 132 | 49 | 44 | -06 | -48 26 20,0
T cp make/T meanmax.| -02 | 39 | 53 | 103 | 120 | 203 | 239 | 209 | 158 | 106 | 52 | 09 10,7 241
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I'padmxon 19.1. lomuumu Tok Temneparype Basayxa 3a AMC Konaonuk - 2024. rox.

Graph 19.1. Annual air temperature trend for AMS Kopaonik — 2024




Tabena 19.3. Cpenma MeceuHa 1 roauimba cyma nagasuaa (mm), AMC Konmaonuk, 2024. rog.
Table 19.3. Mean monthly and annual precipitation sum (mm), AMS Kopaonik, 2024

I I 11 v % VI Vil Vi IX X XI Xl Tomumia
Annual
73,0 236 91,8 779 96,2 80,3 253 240 | 1685 | 399 11,1 | 1097 921,3
T 200 168,5
2
@
g 150
: 018 96.2 111,1 109.7
T 100 73 46.5 80.3
&
B S0 l 23.6 l 253 24 o
=
: e "R N
E I I 11 v vV VI VII VIII X X XI X1
Mecenn / Months
I'padukon 19.2. Meceune cyme nagasuaa Ha AMC Konaonuk — 2024. rog.
Graph 19.2. Monthly precipitation sums at AMS Kopaonik — 2024
VY tabenmn 19.4. npukaszaHe Cy BPEIHOCTH Table 19.4 presents the values of mean
CPeImBUX MECEUHHUX U CPEEhEe TOUIILE PElIaTUBHE monthly and annual relative air humidity for AMS
BrnaxxHocTH Baznyxa 3a AMC Komaonuk y 2024. Kopaonik in 2024.
TOJTUHH.

Ta6ena 19.4. Cpenma MeceuHa U Cpeliba TOAUIIKA pelaTHBHA BIakHOCT Ba3ayxa (%), AMC Konaonnk, 2024. romuaa
Table 19.4. Mean monthly and annual relative humidity (%), AMS Kopaonik, 2024

Cp. rox
1 11 11 v \Y VI Vil VI IX X Xl X1l Mean
annual

PeJ1. Bi1asK. Ba3.
cp. 83 71 88 81 87 82 66 64 98 73 95 94 82
Rel. hum. mean

Ha oCHOBY cpelmbuX MECEYHHX BPEAHOCTH Based on the mean monthly humidity values,
BIIQXXHOCTH Bazayxa koje cy ce y 2024. roauuu which ranged from 64% to 98% in 2024, it can be
Kperasie y uHTepBany ox 64% mo 98%, moxe ce concluded that AMS Kopaonik was categorized as
3akpyunT na ce AMC KomaoHuk Hanmaszuna y having humid air.

KaTeFOpI/IjI/I BJIQXKHOT Ba3ayxa.
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19.2. OIVIE/THO I10/bE IIPHH BPX

Canke 19.3. 1 19.4. Meféopoﬁom

;

19.2. CRNI VRH SAMPLE PLOT

Ka CTaHHWIa 3a ayTOMATCK:

Mepema M
Ornenno nosse Huso-a Il, Lpan Bpx
Figures 19.3 and 19.4. Meteorological station for automatic microclimate measurements, Level 11 Sample Plot, Crni
Vrh

Tabema 19.5. Cpenme MeceuHe, cpe/ilbe MUHUMAITHE MEeCeUHe, CPelhe MaKCUMAaITHe MECeUHe, Cpeliba TO/INIIbA U
amruutyae Temneparype Bazayxa (°C), AMC Lpau Bpx, 2024. rox.
Table 19.5. Mean monthly, mean monthly minimum, mean monthly maximum, mean annual temperatures and
amplitudes of air temperatures (°C) — AMS Crni Vrh, 2024

I nmlm v v v v vin| x| x | xi | xn | Cporoa | Amnamryna

Mean annual| Amplitude
T cp/T mean 35| 41| 45 | 100 | 11,1 | 193 | 215 | 221 | 146 | 96 | 1,5 | -05 9,5 25,6
T cp Mun/T meammin. | 62 | 20 | 1,7 | 61 | 31 | 168 | 137 | 137 | 79 | 48 | -1,1 | -24 47 23,0
T ep make/T meanmax.| -1,1 | 61 | 74 | 138 | 19,2 | 21,7 | 292 | 304 | 21,3 | 144 | 45 | 06 14,0 31,5
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Graph 19.3. Annual air temperature trend for AMS Crni Vrh — 2024




Tabena 19.6. Cpenma MeceuHa u roauimba cyma nagasuaa (mm), AMC Ipuu Bpx, 2024. roanHa
Table 19.6. Mean monthly and annual precipitation sum (mm), AMS Crni Vrh, 2024

I I 1" v Y, VI Vil VI IX X X1 X1l Tonuumn.a
Annualk
49,8 6,8 49,8 62,2 75,2 66,3 31,0 16,1 88,1 9,7 29,5 104,0 588,5
T 120 104
el 88.1
E 100 752
280 46.5 66.3
]
E o 198 19.8
31
i: 0. Bl
= 20 6.8 .
= - . -7
E I I 11 v vV VI VII VIII X X XI X1
Mecenn / Months
I'padukon 19.4. Meceune cyme nanasuna na AMC Lpuu Bpx — 2024. rog.
Graph 19.4. Monthly precipitation sums at AMS Crni Vrh — 2024
VY tabenu 19.7. npuka3zaHe cy BpeIHOCTH Table 19.7 presents the values of mean
CPeImBUX MECEUHUX U CPEhE TOTUIIEHES monthly and annual relative air humidity for AMS

penaTuBHE BIakHOCTH Baznyxa 3a AMC Lpau Bpx Crni Vrh in 2024.
y 2024. roauHu.

Tadesa 19.7. Cpenma MeceuHa 1 cpeliiha TOIUIIba PETaTHBHA BIaKHOCT Basayxa (%), AMC Lpau Bpx, 2024. rox.
Table 19.7. Mean monthly and annual relative humidity (%), AMS Crni Vrh, 2024

Cp. rox
| 11 11 v \Y Vi VIl VIl IX X XI XIl Mean
annual

Pej. B1axk. Ba3ai.
cp. 81 69 84 78 82 76 61 63 95 72 81 97 78
Rel.hum. mean

Cpenme MecedHe BPEAHOCTH BIIAKHOCTU Based on the mean monthly humidity values,
Ba3ayxa Kperaje Cy cy y mHTepBaiy o 61% mo which ranged from 61% to 97% in 2024, it can be
95%, na ce moxke 3aksbyunTtH ga ce AMC Lpuu Bpx concluded that AMS Crni Vrh was categorized as
HaJla3uiia y KaTeropHjy BIAKHOT Ba3Iyxa. having humid air.
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19.3. OIZIE/THO I10/bE MOKPA I'OPA 19.3 MOKRA GORA SAMPLE PLOT

i $ v / A & 4
T % € 3 / & s

Canka 19.5. u 19.6. MereopoJioiika CTaHHIIA 32 ayTOMATCKa MEePeha MUKPOKIIMMATCKHUX YCIOBa
Ornenno mosse Hupo-a Il, Mokpa I'opa
Figures 19.5. and 19.6. Meteorological station for automatic microclimate measurements, Level 11 sample plot, Mokra
Gora

Tabema 19.8. Cpenme MeceuHe, cpelbe MUHHUMAIHE MECEYHE, CPEAhe MAKCHMAHE MECEUYHE, Cpe/iiba TOAUIIba U
amrmuutyae Temneparype Bazayxa (°C), AC Mokpa ['opa, 2024. rox.

Table 19.8. Mean monthly, mean monthly minimum, mean monthly maximum, mean annual temperatures and
amplitudes of air temperatures (°C) — AMS Mokra Gora, 2024

ol m v v v v fvin | x| x| x| x| Cp-ror/ | Ammnryna/
Annual mean| Amplitude
T cp/T mean 410 | 55 | 64 | 105 | 11,5 | 184 | 206 | 21,1 | 139 | 102 | 24 | -05 9,9 2.1
T cp muw/T meammin. | 33 | 20 | 22 | 59 | 62 | 176 | 185 | 193 | 116 | 89 | 0,7 | -2.2 0,7 22,6
T cp make/T mean max.| 0,8 | 9,1 | 10,6 | 151 | 168 | 192 | 22,7 | 229 | 162 | 115 | 41 | 24 41 237
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I'padukon 19.5. loguumbu Tok Temmneparype Basayxa 3a AMC Mokpa I'opa — 2024. rop.
Graph 19.5. Annual air temperature trend for AMS Mokra Gora — 2024
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Tao6esma 19.9. Cpenrba MeceuHa U To/IuiIba cyma nagasuna (mm), AMC Mokpa [opa, 2024. rox.
Table 19.9. Mean monthly and annual precipitation sum (mm), AMS Mokra Gora, 2024

| I " v \Y \Y Wi VI IX X Xl Xl Fomumn,a
Annual
80,3 177 68,4 697 | 1402 | 713 60,4 53,1 | 1382 | 464 751 | 1294 950,2

140.2
150

100 80.3

68.4

Ilagasnne / Padavine (mm)

46,5 71.3
60.4
50
17.7
v v VI i
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138.2

75.1
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X X XI

129.4

] I
X1
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I'padukon 19.6. Meceune cyme nanasuna ua AMC Moxkpa ['opa — 2024. ronuna
Graph 19.6. Monthly precipitation sums at AMS Mokra Gora — 2024

VY Tabenmn 19.10. nmpukazaHe cy BpeaHOCTH
CPeAmUX MECEUHUX U CPEhe TOTUILIHE PETaTUBHE
BrakHOCTH Bazayxa 3a AMC Mokpa ['opa y 2024.
TOJMHHU.

Table 19.10. presents the values of mean
monthly and annual relative air humidity for AMS
Mokra Gora in 2024.

Taodesma 19.10. Cpeama MecedHa U Cpe/iba FOANIIKHA PEaTUBHA BIXKHOCT Bazayxa (%), AMC Moxkpa ['opa, 2024.

TOAWHA
Table 19.10. Mean monthly and annual relative humidity (%), AMS Mokra Gora, 2024
I I m v \% \Y VI | VI IX X Xl | X1l | Cp.ron
Peui. Baak. Basj. cp.
Rel. hum. mean 83 61 82 79 99 84 69 71 98 73 84 91 81

Ha ocHOBY cpeamux MeceyHHX BPEAHOCTU
BIKHOCTH Bazayxa koje cy ce y 2024. roauHu
kpetasie y unrepBany on 61% mo 99%, moxe ce
3akspyunTH aa ce AMC Mokpa ['opa Hanmasmia y
KaTeropHujy BIaXKHOT Ba3oyXa.

VY tabenama y AHekcy 11 mpencraBibeHu Cy
METEOpOJIOIKM  MOJAM  ca  ayTOMAaTCKUX
Mereoponomkux crannia Konaonuk, Hpuau Bpx u
Mokpa I'opa.

Based on the mean monthly humidity values,
which ranged from 61% to 99% in 2024, it can be
concluded that AMS Mokra Gora was categorized
as having humid air.

The tables in the Annex 11 present daily
meteorological data from the automatic
meteorological stations on Kopaonik, Crni Vrh, and
Mokra Gora.
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20. YBOJ

Pa3Boj JBYIICKE ITUBWJIM3AIlAje TIOopen
OpojHux OcHeduTa TMOCIEAHBUX JCUCHHja je
HETaTHBHO YTHLIA0 HAa KBaJUTET Ba3ayxa.
YBulajyhu HeratuBHe nocneauie aepo3aralema Ha
[IyMe Of OCaMJIECETUX FOJIMHA JIBA/IECETOT BEKa je
ycIocTaB/beH Mel)yHapoJHH MporpaM capaime ca
mwbeM — npaliea  yTHIaja  [OpeKOrpaHUYHOT
aeposaraljerba Ha CTame IIyMa y KOjU Cy JaHac
yKJbydeHe 42 eBpolicke ApxaBe. MOHUTOPHUHT
CTama IIyMa UMa Kao MPBU b Ja 00e30enu yBua
y TPEHyTHO CTame ULIyMa, Kao U TEPUOIUYHHU
MIperJie]] MPOCTOPHUX WM BPEMEHCKHX BapHjalyja
CTaka I[IYMCKHX €KOCHUCTeMa  Y3POKOBAaHHUX
AQHTPONIOT'CHUM U TNPUPOTHUM (aKTOpUMa CTpeca.
ITopen Tora Tpeda ga 06e30enu 60Jbe pasyMeBarmbe
Yy3pOUHO — MOCIEeIWYHUX OonxHOca m3Mmely crama
LIymMa M CTPECHHX (PaKTopa KOju yTUUy Ha LIyMCKe
€KOCUCTEME.

MOHUTOPUHT  yTHIIaja  MPEKOTPAHUIHOT
aeposaraljerba Ha IIyMe ce BpIIM Yy OKBUpY IBa
HHBOAa KOJH C€ pasiuKyjy TpeMa HBHXOBOM
naTensurery. Onp 2004. romune y PenmyOmmnn
CpOuju ce cipoBOJM NMPBU HUBO MOHMTOPUHIA HA
ykynHo 130 mapuema. 3a apyru HHBO mpaliema
yTHUIaja 3aralema Bazayxa Ha myme y PemyOmumm
Cp0wuju je ycrocTaBheHO YKYITHO TIET mapiieia ca
oaroBapajyhom onpemom. HCTUTYTY 3a HHU3H)jCKO
LIyMapCTBO U )KUBOTHY CPEANHY IIOBEPEHH CY IyTH
HU3 TOJMHA IIOCIOBH Ha MOHHTOPHHIY YTHIAja
MPEKOTPaHUYHOT aepo3araljea Ha CTame IIymMa y
AIl Bojeomunu.

Yrosopom 0Opoj 000346138 2024 14844
001 000 000 001 on 4. mapra 2024. ronuse,
MHUHHCTapCTBO TOJBONPUBPENE, MIYMapcTBa H
BojonpuBpene Peny6muke CpOuje, Ympasa 3a
myMme, je MHCTUTYTy 3a HH3HjCKO IIyMapcTBO U
KHBOTHY CPEAMHY ITOBEPUIIO TIOCIIOBE Ha mpahemy
yTHLaja IPEKOrPaHUYHOr aepo3aralerma Ha CTambe
myma y Bojsogmam y 2024. rogmam. llpomena
cTama Kpoumu crabana je y All BojBoxuHm
obaBjbeHa Ha 13 mapuena npsor HuBoa. Y 2024,
rOAMHU je Ha mapuesama mnpBor HuBoa y All
BojBoarHN M3BPLICHO y30pPKOBaHk-E€ 3EMJBUINTA 32
aHaJuM3e Koje ce Bplle Ha JeceT TOAMHA.
MOHUTOPUHT Apyror HHBOA je CHpPOBOheH
KOHTHHYHUpPaHO ona moderka 2024. roauHe Ha JBE
napiiesie pyror HUBoa Koje ce Hajase Ha DpyIikoj
ropu (I'J Ilonosuma-Majnan-3MajeBarn, ofeJbeme
20) u xom wmecra Jepome (I'J bpamesuna,
Opnesbeme 16). AKTHBHOCTH Cy U3BpIICHE y CKIIATY
ca mporpaMoM paga Ha mpahemy yTunaja
[IPEKOTPaHUYHOr  aeposarajea Ha  LIyMCKe
exocucreme Ha moapydjy All Bojsoamue y 2024.
TFOAMHU KOjU caunHHO MHCTUTYT 3a HM3HjCKO

20. INTRODUCTION

The advancement of human civilisation,
despite numerous benefits, has negatively impacted
air quality over the past few decades. Recognizing
the detrimental effects of air pollution on forests, an
international cooperation program was established
in the 1980s to monitor the impact of transboundary
air pollution on the condition of forest ecosystems.
Today, this program includes participation of 42
European countries. The primary objective of forest
condition monitoring is to provide an overview of
the current state of forests and periodic reviews of
the spatial and temporal variations in forest
ecosystem conditions caused by anthropogenic and
natural stress factors. Additionally, it aims to
deepen our understanding of the cause-and-effect
relationships between forest conditions and the
stress factors affecting forest ecosystems.

Monitoring the impact of transboundary air
pollution on forests is conducted at two levels,
differentiated by their intensity. Since 2004, Level |
monitoring has been implemented in the Republic
of Serbia, encompassing a total of 130 plots. For
Level Il monitoring of air pollution effects on
forests, five plots equipped with appropriate
equipment have been established in Serbia. The
Institute of Lowland Forestry and Environment has
been entrusted for many years with monitoring the
impact of transboundary air pollution on forest
conditions in the Autonomous Province of
Vojvodina.

By Contract No. 000346138 2024 14844 001
000 000 001 dated March 4, 2024, the Ministry of
Agriculture, Forestry, and Water Management of
the Republic of Serbia, Forest Directorate, entrusted
the Institute of Lowland Forestry and Environment
with the task of monitoring the impact of
transboundary air pollution on forest conditions in
Vojvodina in 2024.

In the Autonomous Province of Vojvodina,
the assessment of tree crown conditions was
conducted on 13 Level I monitoring plots. In 2024,
soil sampling, which is conducted every ten years,
was performed on these Level | plots. Continuous
Level Il monitoring was carried out throughout
2024 on two plots located in Fruska Gora
(Popovica-Majdan-Zmajevac Management Unit,
Compartment 20) and near the village of Deronje
(Branjevina Management Unit, Compartment 16).

All activities were implemented following
the work program for monitoring the impact of
transboundary air pollution on forest ecosystems in
Vojvodina in 2024, prepared by the Institute of
Lowland Forestry and Environment. This program
was submitted to the Ministry of Agriculture,
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OIyMapcTBO U JKHUBOTHY CpeOUHYy W KOjU je
JIoCTaBJbeH  MUHHCTApCTBY  IIOJBOIIPHUBpEIE,
nrymapceTBa u Bojonpuspenie Pemyonuke Cpouje u
npeacTaBjba CacTaBHHU J1€0 3aKJbYUYCHOT yroBOpa.
Ha mapuenama o06a HWBOa MOHHUTOpPHHTA CY
MIpOlieHe, Y30PKOBame, MPUKYIJbake MojaTaKa U
aHamu3e ypaheHe y3 mnpumeny wmehyHapoaHO
nponucane metoxonoruje (Manuals on methods
and criteria for harmonized sampling, assessment,
monitoring and analysis of the effects of air
pollution on forests).

YTephuBame crama KpolllkbH cradana Ha
TapIie;raMa IpBorT HUBOA je cripoBeneno ox 05. mo
26. jyma 2024. roguHe W TPWIMKOM TOTra je
Y30pKOBaHO 3eMJBUINTE 3a aHAIW3y. MOHUTOPUHT
Ha JBE Tapliene Apyror HHBa CIPOBOHEH je
KOHTHHYHPaHO TokoM 2024. roauHe. Y NpBOM AeIy
W3BElITaja Cy aHaJM3HpaHH TOJald O CTamby
KpOIIIFbM 32 Haj3aCTYIUbCHH]E BPCTE M PE3YyITaTH
aHaJM3a 3eMJBHINTA Ha TaplieyiamMa pBoT HUBoa. Y
JOpyroM Jeny W3BelITaja Cy AaTH M aHAIM3UpaHH
nojanyd KOjU Cy MOHUTOPHHIOM TOKOoM 2024.
TOJMHE TPUKYIUBCEHH Ha J[BE€ IMapiese Apyror
HUBOA, Ka0 M pa3yiTaTH  HM3BPIICHUX
nabopatopujckux aHamuza. On TPUKYIIBEHUX
[oJlaTaka y OKBHPY MOHHTOPWHTA je HaIlWCaH U
00jaBJbeH Hay4HH paA. Y CKIAy ca yroBOPOM
TOAMIIKBY U3BeITaj 3a 2024. roguHy je J0CTaBIbeH
Y HAIMOHAIHOM KoopauHanuoHoM meHTpy (HOII,
WHucTuTyT 32 ItyMapcTBO y beorpany).
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Forestry, and Water Management of the Republic of
Serbia and is an integral part of the concluded
contract.

Assessments, sampling, data collection, and
analyses on both Level | and Level 11 monitoring
plots adhered to internationally prescribed
methodologies (Manuals on Methods and Criteria
for Harmonised Sampling, Assessment, Monitoring,
and Analysis of the Effects of Air Pollution on
Forests).

The assessment of tree crown conditions on
Level | plots was conducted from 5 to 26 July 2024,
during which soil sampling for analysis was also
performed. Monitoring on the two Level Il plots
was conducted continuously throughout 2024.

The first part of this report analyses data on
tree crown conditions for the most prevalent species
and presents the results of soil analyses obtained
from Level | plots. The second part provides and
examines the data collected through 2024
monitoring on the two Level Il plots, along with the
results of laboratory analyses.

Based on the data collected through the
monitoring process, a scientific paper was written
and published. Following the contract, the annual
report for 2024 was also submitted to the national
coordination centre (NFC, Institute of Forestry,
Belgrade).



21. NPOLEHA CTABA KPOUIBHU
CTABAJIA HA  ITAPHEJIAMA
IIPBOI' HUBOA

21. ASSESSMENT OF TREE CROWN
CONDITION ON LEVEL I PLOTS

[IponeHa crama KpollmkHu cradanga y Mpexu
napuena upBor HuBoa y All Bojomuau je
u3BpiieHa TokoM jyma 2024. rommue. Ilporena
CTama KpolllbU cTabana je oOyxBaTHia YKYITHO
312 crabana Ha ykynHo 13 mapuena. IloHOBO je
ycrnocTraBjbeHa maprena op 422. ca upHAM OOpoM
Ha Cy6oruuko XOpromkoj IMenrdapd TrAe je
MPETXOIHUX FOJMHA M3BPLICHA ce€4a M HAKOH TOTra
0OHOBJBbEHA TITyMa.

IIponiewen je wuHTeH3UTET nHedommjanmje
KpOLIHU crabana npema NPOIHCAHO]
METOJIONIOTHjH, Ka0 U HHBOA omtehema cTabana of
OMOTHYKHX W aOMOTHUYKHX CTpecHuX ¢akropa. Ha
napuenamMa IpBOT HUBOA je U3BPLICHO OOHABIbAHE
O3HaKa y ciy4ajeBUMa rae je To Omio moTpebHO.
Pesynratu CIIpOBEJICHE NIGEE cTerneHa
nedonujanmje y 2024. rogMHH JaTH Cy 3a MET
HAj3aCTyIUbEHUJUX BPCTa YIOPETHO ca OlleHaMa U3
MPETXOJHUX TOJIUHA, KA0 U 32 CBE BPCTE CyMapHO
Te je ypaheHa kpaha aHanm3a cTama y HapeIHOM
JieTy U3BEILTaja.

[Iponienom crama Kpowmu cTabana Kox
e€ypoaMepHuKnuX Toroja je o0yxBaheno 48 crabma
Ha napuenama 104. u 102. Ha 93,7 % crabana je
KOHCTAaTOBaHO OJICYCTBO 3Ha4ajHH]je aedoujalmje,
oaHOCHO oHa je 6mna ucron 10%. (I'paduxon 21.1).
Crabna ca cmabuM H CpeOmbHM HHTEH3UTETOM
nedonujanmje cy Omna 3acTyljbeHa CyMapHO ca
cBera 6,3%.
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The assessment of tree crown condition
within the network of Level | plots in the
Autonomous Province of Vojvodina was conducted
in July 2024. This assessment encompassed a total
of 312 trees across 13 plots. Plot 422, located in the
Subotica-Horgo$ Sands and planted with Austrian
pine, was re-established after undergoing logging
and subsequent forest regeneration in previous
years.

The intensity of tree crown defoliation was
evaluated following the prescribed methodology,
along with the level of damage caused by biotic and
abiotic stress factors. Plot markings were renewed
where necessary. The results of the 2024 crown
defoliation assessment are presented for the five
most common tree species, compared with previous
years’ assessments, and summarised across all
species. A brief analysis of the findings is provided
in the subsequent section of the report.

The crown condition assessment for Euro-
American poplars included 48 trees on Plots 104
and 102. Significant defoliation (above 10%) was
absent in 93.7% of the assessed trees (Figure 21.1).
Trees with slight to moderate defoliation were
collectively represented by only 6.3%.

E>60%<100% = 100%

L1072 =
8102
6102 =
020z ©
1202
ze0z =
€202
7202

Tonunal/Year

I'padmxon 21.1. ITpouenar crabana Tormosna no Kinacama aedonnjanmje
Graph 21.1. Percentage of poplar trees by defoliation classes
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Ha mapuenama Opoj 104. u 102. y 2024,
TOJMHM HUCY YyOUYeHE ILITeTe O] aOMOTUYKUX H
ouotnuknx Qakropa. [Ipaktnuno ce oxm 2017.
TOAMHE CTame 3acaja KIOHCKUX TOIOJIa MOXKE
OKapakTepHcaTH Kao Beoma I00po, jep ce paau o
JIBa MHTCH3WBHA 3acajia KJIOHCKUX copTH | - 214 u
Panonnia u camo cy y 2023. 3abenexeHu
BETPOJIOMU Ha napueiu 6poj 104.

On Plots 104 and 102 in 2024, no damage
caused by abiotic or biotic factors was observed.
Since 2017, the condition of the clonal poplar
plantations can be characterised as very good, as
they consist of two intensive plantations of clonal
varieties 1-214 and Pannonia. The only recorded
damage occurred in 2023, when windthrows were
observed on Plot 104.

Cmca 21.1. 3acan eoaM

S

epu

|

6poj 102.

Figure 21.1. Euro-American poplar plantation on Plot 102.

Crame Kpollmu cradana XpacTa KHTHaKa
KOjU je TIPUCYTaH Ha TPU Mapiesie MpBOT HUBOA Y
AIl BojBogunu je BeoMa CIMYHO OHOM Yy
MPETXOIHOJ TOJUHU (I'paduxon 21.2.).
JoMuHaHTHO cCy 3acTymjbeHa crTabma  Oe3
nedonmjanmje ca 57,5% w mpoueHar crabma ca
cmabom  nedonmjarmjom  je  Oomo  37,5%.
KoncratoBana cy mojeaunHauyna crabia ca
yMeEpeHOM M jakoMm aedonujanjoMm u HUje OWII0
cyliema crabana.
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The crown condition of sessile oaks, which
are present on three Level | plots in the Autonomous
Province of Vojvodina, is very similar to that of the
previous year (Figure 21.2). The majority of trees
exhibited no defoliation, accounting for 57.5%,
while 37.5% of the trees showed slight defoliation.
Individual trees with moderate and severe
defoliation were observed, but there was no
evidence of tree dieback.
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I'papuxon 21.2. [IporneHaT cTtabana XxpacTa KUTHAaKa Mo kKiacama jaedonujamje
Graph 21.2. Percentage of sessilee oak trees by defoliation classes
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Cauka 21.2, BeTmeM Ha npunn 6p 106.

Figure 21.2. Windthrow on Plot 106.

Ha mapuenu Op. 106 koHcCTaroBaH je
BETPOJIOM jeTHOT cTabia KuTmhaka. Ha mo cBera nsa
ctabia XpacTa KUTHakKa Ha mapienama 6poj 106. n
424. je KOHCTaTOBaH HamajJ XpacTOBE MpeXKacrTe
CTeHHIle, a Ha mapueiu Opoj 421. Ha Bpmaukom
Opery HHCy €BACHTHpaHE 3HauyajHHjE IUTETE OJ
xpacroBe mpexkacte crenuie (Corythucha arcuata
Say).

Kox xpacra myxmaka je ouneHoM yTBpheHa

rojjeTHaKa 3aCTyTIJBEHOCT crabana 0e3
nedonujanmje M ca CciIabUM  MHTEH3UTETOM
nedonujamnmje (34,1%).
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On Plot 106, a windthrow event was
observed, affecting one sessile oak tree.
Additionally, damage caused by the oak lace bug
(Corythucha arcuata Say) was detected on only two
oak trees on Plot 106 and two on Plot 424. No
significant damage from the oak lace bug was found
on Plot 421 in the Vrsac Hill.

For the pedunculate oak, the assessment
revealed an equal representation of trees with no
defoliation and those with slight defoliation
(34.1%).
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I'paduxon 21.3. IIponeHar crabana xpacra JyXmbaka 1o kiacama aedoiujarmje
Graph 21.3. Percentage of pedunculate oak trees by defoliation classes

341



VY opHOCy Ha TpETXOJHE ABE TOAWHE Ce
moBehano  ywemhe  crabama ca  cmabum
WHTEH3UTETOM Jiedonujanuje 3a 6,2% U CMambUIIo
ce yuemhe crabama Oe3 nedonujanmje U ca
cpeamuM uHTeH3uTeToM nedomnujanuje (I'padukon
21.3). Tlosehao ce u mporeHar crabaia ca jakom
nedonujanmjoM, ad HHUje OWIo Cyllema cradaia
Xpacra JIyKbaka.

Hamag xpactoBe Mpexacte cTeHmie je Omo
c1abor 710 Cpe/her HHTEH3UTETa U KOHCTATOBaH je
Ha T'OTOBO CBHM OICHUBAHHUM CTaGJII/IMa XpacTa
JOy)Xlaka M OHa Y KOHTUHYHTETY NpEICTaBJba
3HaYajHy IITETOYMHY JIY)KEAaKOBHX MIymMa Y
PenyGmumm CpOuju.

O1ueHOM cTama KpoUImku cTadana Oarpema y
2024. roguHM yTBphEeHO je 3HAYajHO CMameHe
yuemha crabasa ca caabuM WHTEH3UTETOM
nedponujanmje ca 26,7% wna 14,3% crabana
(T'paduxon 21.4).
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Compared to the previous two years, the
share of trees with slight defoliation increased by
6.2%, while the percentage of trees without
defoliation and those with moderate defoliation
decreased (Figure 21.3). The percentage of trees
with severe defoliation also rose, although there
was no dieback observed in pedunculate oak trees.

The attack by the oak lace bug was of low to
moderate intensity and was observed on almost all
assessed black alder trees, continuing to be a
significant pest in alder forests throughout the
Republic of Serbia.

The assessment of tree crown conditions for
black locust trees in 2024 revealed a significant
decrease in the share of trees with slight defoliation,
from 26.7% to 14.3% (Figure 21.4).
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I'paduxon 21.4. Ilponienar crabana 6arpema 1o kiacama nedoinujanuje
Graph 21.4. Percentage of black locust trees by defoliation classes

VYyemhe crabama ca ciaboM M yMepeHOM
nedonujanmjom ce nosehano 3a no 8,1% y oxHocy
Ha TpeTXOMHy roaunHy. Kao W y mpeTxojHe TpH
romuae y 2024, TOOWHW JOMHHAHTHO CYy
3acTylJbeHa  crabiia  Oarpema ca  jakuM
uH3eH3uTeToM Jaedonujanmje. Ha Oarpemy Hucy
KOHCTAaTOBaHE 3HAYajHUje IITETE OJ HWHCEeKaTta U
OouspHUX Oonectn y 2024. TOTUHH.

Kon npaor 6opa y 2024. ronuHu NpBH Iy T
OTKaJl Ce MPATH CTabe Cy JOMUHAHTHO 3aCTyJheHA
crabma 0e3 3HadajHe medonujaryje ca ydentheM of
48,9% on ouewnBaHux crabama. OBo je pe3yirat
U3BpILIEHEe OOHOBE IIyMa Ha mapuenu Op. 422 Ha
KO0jOj Cy TIPUCYTHE MJTajie OrJbKe IPHOT 00pa Maxom
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The share of trees with slight and moderate
defoliation increased by 8.1% compared to the
previous year. As in the past three years, in 2024,
trees with severe defoliation dominated among
black locusts. No significant insect or plant disease
damage was observed on black locust trees in 2024,

Regarding Austrian pine, 2024 marked the
first year since monitoring began that trees without
significant defoliation were dominant, comprising
48.9% of the assessed trees. This resulted from the
forest regeneration carried out on Plot 422, with
young Austrian pine plants being mostly free of
significant damage (Figure 21.5). Moderate
defoliation was observed in 27.7% of the pines, and



0e3 3Hauajuux omrehewma. (I'papuxon 21.5).
Cpenmpy HHTEH3UTET Jedoujanrje je KOHCTATOBaH
kox 27,7% Oopoga, a jaka nedonujanuja ko 8,5%
crabana u paau ce 0 OOpoBMMa Ha mapIenu Opoj
101. na /lenmmOnarckoj meur4apmu.
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severe defoliation in 8.5% of pine trees located on
Plot 101 in the Deliblato Sands.

10
: I..L.\..hnl I HHLL \..h..||..‘||H||HI|HH||||‘|.

>25-60% m>60%<100% m100%
NDOONOR N NN N NDNNRNN
SO O O O O O O O O o o o o
P = S = S =S = S == S =S S B S I R S N
N W U1 OO N 0 © O BB N W N

T'opuna/ Year

I'paduxon 21.5. [Ipouenar crabana mpHOT Oopa 1Mo kiacama jaedoujarmje
Graph 21.5. Percentage of Austrian pine trees by defoliation classes

Ha ngBa wMmama crabma mpHor Oopa Ha
napuenu 6poj 422. KoHCTaTOBaH je Hamal OOpoBe
oce Acantholyda hieroglyphica (Christ, 1791). On
OCTaJIMX MTETHUX (akTopa Ha HUBO Aedonujaruje
crabana 1pHOT Oopa yTHIale Cy ITEeTe O IJbUBE
Shaeropsis sapinea koja wu3a3uWBa TPOMAIAILE
n3bojaka 6opa. Hamas oBe ribuBe je 3abenexeH Ha
OTICFhIIBAHUM CTa0IMMa Ha 00€ TapIiesie ¥ TO Ha TIeT
crabana na mapuenu 101. m jemHom crabmy Ha
napuenu 0poj 422.

On two young Austrian pine trees on plot
422, an infestation of the pine sawfly Acantholyda
hieroglyphica (Christ, 1791) was observed. Among
other harmful factors, the level of defoliation in
Austrian pine trees was influenced by damage
caused by the fungus Shaeropsis sapinea, which
leads to pine shoot dieback. The presence of this
fungus was recorded on the assessed trees in both
plots, specifically on five trees in plot 101 and one
tree in plot 422.
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Cuamka 21.3. Lpuu 60p Ha mapuenu 6poj 422.
Figure 21.3. Austrian pine on Plot 422,

YKOMUKO ce aHaIM3upa CyMapHO CTame
kpomssu ctabana y 2024. roguan y All Bojsoanan
Cy IOMHHAHTHO OwWja 3acTylUbeHa cTabma 0e3
3HavajHuje nedonmjanuje ca 55,1%, a Benuko je
omo u yuyemrhe crabana ca cnmabom nedoujarjom
(T'paduxon 21.6).

If the overall condition of tree crowns in 2024
is analysed, in the Autonomous Province of
Vojvodina, trees without significant defoliation
were predominantly represented, accounting for
55.1%. A substantial proportion of trees with slight
defoliation was also observed (Graph 21.6).

2024
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I'padmkon 21.6. [Tpouenar cBux cradana y Al Bojsoaunu y 2024. ronunu no kiiacama nedoinujanuje
Graph 21.6. Percentage of all trees in the Autonomous Province of Vojvodina in 2024 by defoliation classes
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Crabma ca yYMEpEHUM  HWHTCH3UTETOM
nedonujanmje cy OWia 3HAYAjHO 3aCTyIUbeHa ca
15,4%, nox je mporeHar cTabama ca jakoM
neponujarmjom 6mo 5,8%. YV 2024. u mopen
OYrOTpajHe JIeTHE Ccylle HHUje KOHCTATOBAHO
CylIeme cTadaia Ha mapriesiaMa mpBor HuBoa y All
BojBomuMHM 1ITO Ce MOXE CMaTpaTtd Beoma
no3uTHBHUM. Mnak oBo Tpeba y3etu ca oapehenom
pe3epBOM jep je oIleHa CIpoBeeHa V jyiy, a CyIa
je Tpajana mo modeTka cenrteMOpa. Takohe mo3HaTo
je ma ce edexkTu qyrorpajHe cylle HE HCIOJhaBajy
caMmo y rouHH cyiie Beh y HapeTHUM roauHama.

Trees with a moderate intensity of defoliation
were significantly represented at 15.4%, while the
percentage of trees with severe defoliation was
5.8%. In 2024, despite the prolonged summer
drought, no tree mortality was recorded on Level |
plots in the Autonomous Province of Vojvodina, a
finding that can be regarded as highly positive.
However, this should be taken with some caution
since the assessment was conducted in July, while
the drought lasted until early September. Moreover,
it is well-established that the impacts of prolonged
droughts often extend beyond the year of
occurrence, becoming evident in subsequent years.
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22. MOHUTOPHUHI 3BEM/BUIITA
HHUBO I

22. LEVEL I SOIL MONITORING

VY okBHpY MpOjeKTa Cy NMPHUKYIJLCHU NOJAIN
3a creneH onrtepeheHocTn  3emJbMIUTa  Ha
Omotaukama HHBO | Ha mompy4jy AyTOHOMHE
ITokpajune Bojsommuae y 2024. romuau. Ocum
HaBeZieHOT je Ha HuMBOY |l m3Bpmiena m aHammza
eMHUCHj€ YTJbeH JMOKCUAA Ha OMOMHIMKAIU]CKO]
taury Jepome (Gali¢ et al. 2024).

VY3opuu 3emipMIITa Cy y3UMaHH ca
cranmapauux gaybumHa npema ICP  forests
metozposoruju (Cools & De Vos, 2020). U3Bpiuena
je  aHamm3za  QU3MYKUX M XEMHJCKHX W

BOJIHOBAa3TyLTHUX ocobuHa 3eMJBHILTA.
Jlaboparopujcke  aHainM3e Cy  OOyXBaTHJE:
npunpemy y3opaka, pH y Bomm, CaCOs, a3or,
VIJbEHUK, KalWjyM, Kall{jyM, MarHe3ujyM,

rBoxxle, XpoM, HUKJI, MaHTaH, [IMHK, OaKap, 0JIOBO,
TPaHyJIOMETPHjCKH  cacTaB y3  oxapehuBame
TEKCTypHE Kilace. AHanm3a IryMcke npocTupke he
outu ypahena y 2025. rogunu.

KoMruteTHH pe3yiTaTH aHanu3e 3eMJBUILTA
(TpaHyJIOMETpHjCKH cacTaB, TEKCTypHa Kjaca,
OCHOBHE  XeMHjcke  ocobmHe  oOyxBaheHe
MOHUTOPHHIOM y OBOj CTYAHWjH, CaApKaj TEIIKHX
Merana, TBokha W MaHTraHa) TPWIOKEHH Cy Y
Amnexkcy 12.

As part of the project, data were collected on
the degree of soil burden on Level | sample plots in
the Autonomous Province of Vojvodina in 2024.
Additionally, at Level II, an analysis of carbon
dioxide emissions was conducted on Deronje
sample plot (Gali¢ et al., 2024).

Soil samples were collected at standard
depths following the ICP Forests methodology
(Cools & De Vos, 2020). The analyses focused on
the soil's physical, chemical, and water-air
properties. Laboratory analyses included sample
preparation, pH in water, CaCOs, nitrogen, carbon,
potassium, calcium, magnesium, iron, chromium,
nickel, manganese, zinc, copper, lead, and particle
size distribution to determine soil texture class. An
analysis of forest litter is scheduled for 2025.

The complete results of the soil analysis
(particle size distribution, texture class, basic
chemical properties monitored in this study, heavy
metal content, iron, and manganese levels) are
provided in Annex 12.
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23. IPAREIE CTAIBA HA
ITAPIIEJIAMA APYI'OI' HUBOA

23. LEVEL 11 PLOT MONITORING

Ilopen mnpBOr HMBOA MOHHMTOpPUHIa Yy
PenyOmuim CpOuju ce npuMemyje 1 HHTCH3UBHUJH
Ipyrd HUBO mpahema yTulaja MPEeKOrpaHUYHOT
aepozarallema Ha crTame IIymMa. MOHHUTOPHHT
npyror HuBoa y 2024. roqunu y All BojBoaunu je
W3BpIIEH Ha JBE Tapleiie Koje ce Hajase Ha
@pymxkoj ['opu u xon Onaka. Ilpaheme crama
IymMa Ha TMapreiiamMa Jpyror HuBoa omoryhyje
JNETCPMHUHAILIM]Y y3pOKa KOjU YTHYy Ha CTame
LOIYMCKHX €KOCHCTeMa U aJeKBaTaH YBUA Y
OCTBapeHe edexre HacTane JeTI0BABEM
paznmmuntux (Qakropa cTpeca, a Tpe cBera
aepozarahera Ha IIyme. MOHUTOpPHHT Ha
mapuenama JApyror HHBOAa je HEONXOJaH 3a
pasyMaBame Y3pOUHO - MOCIEIUIHUX OJHOCA KOjU
W3a31Bajy TMPOMEHE TOKOM BPEMEHA Y IIYMCKUM
exocucreMuma. Pesynratu cy mnopex mnpahema
yTUIaja aepo3araljema Ha IIyMe 3HAYajHHM W 3a
ra3uoBame IMyMmama, npaheme OHOIMBEp3UTETA,
3aITUTY LIyMa OA OHOTHYKMX U aOHOTHYKHX
mMTETHUX (aKkTopa, Kao W carjeaaBare yTHIlaja
KIIMMATCKUX TIPOMEHA Ha CTarbe IIyMa.

VY cBuM JpkaBama TJe MOCTOjU APYTH HUBO
OH Ce CIPOBOJIM Ha MamkbeM OpOjy TapIiela o1 mpBoT
HUBOA, a pa3Jior je BHCOKAa IIeHA OBOT HHBOA
npahema yTHIAja TPEKOrpaHUYHOr 3araljema
Baz[yxa Ha CTame IIyMa. 300T Tora ce Apyrd HUBO
MOHUTOPWHTA CIPOBOAM Vy HAaj3HAYAjHHJEM U
HajBpeIHUJUM IIYMCKHM €KOCHCTEeMHMa Ha
oapeheHOM MpOCTOpYy M Ha OrpaHHYEHOM Opojy
napuena. IlporpamomM pana Ha npahemy yTHnaja
MPEKOTPaHUYHOT aepo3aral)erba Ha CTame IIYMCKHX
exocuctema y 2024. ronunu y AIl Bojomunu je
OWJI0 MIaHMPAHO Jia ce Ha Maplenama Ayror HUBoa
MOHHUTOPHHTA U3BpIIH Npaheme, OllcHa M aHallnu3a
cnenechux mapamerapa:

— IIpoleHa CTama KPOIlkY cTabana

— (enooruja crabana

— mnpaheme mpu3eMHe Bereralmje

— ouena omrehemwa numha o 030Ha

— mnpaheme mpupacra crabana

— aHaJM3e cacTaBa aTMOC(EPCKUX MaJaBUHA

— aHaJM3e cacTaBa 3eMJBUIIHOT pacTBOpa

— aHaJM3€ XeMH]jCKOI' cacTaBa OIajior
nuurha, rpaHYMIA ¥ MI0A0BA

— npaheme METEOPOIOUIKIX ITapaMeTapa

[Iporpamom mpenBul)eHH MOHHTOPHHT je
CIIPOBEJICH y CKJIaIy ca MPUPYYHHILIMMA O METOIamMa
U KpUTEpHjyMHMa 3a YycarjlalleHO Yy30pKOBame,
OIIeHy, MOHHUTOPHHT W aHAIM3Y yTHIaja 3aralema
Ba3lyxa Ha  IIyME€ KOJU  NPEICTaBIbajy

In addition to Level | monitoring, the
Republic of Serbia employs a more detailed Level
Il monitoring system to evaluate the impact of
transboundary air pollution on forest health. In
2024, Level Il monitoring in the Autonomous
Province of Vojvodina was conducted on two plots:
one on Fruska Gora and the other near Odzaci.

This advanced level of monitoring provides
insights into the factors influencing forest
ecosystems, offering a deeper understanding of the
effects of wvarious stressors, particularly air
pollution, on forest health. Level Il monitoring is
essential  for  identifying  cause-and-effect
relationships that drive temporal changes in forest
ecosystems. Moreover, the results contribute to
forest management, biodiversity monitoring, forest
protection from biotic and abiotic stressors, and
assessing the impact of climate change on forest
conditions.

Level Il monitoring is typically conducted on
fewer plots than Level I monitoring due to its high
cost. Consequently, it focuses on the most
ecologically significant and valuable forest
ecosystems within a region, ensuring precise and
targeted observations.

The 2024 monitoring program for assessing
transboundary air pollution impacts on forest
ecosystems in the Autonomous Province of
Vojvodina included the evaluation and analysis of
the following parameters:

— Tree crown condition assessment

— Tree phenology

— Ground vegetation monitoring

— Assessment of 0zone damage to leaves

— Tree growth monitoring

— Analysis of atmospheric precipitation
composition

— Analysis of soil solution composition

— Chemical composition analysis of fallen
leaves, twigs, and fruits

— Meteorological parameter monitoring

The monitoring activities were carried out in
full compliance with international methodologies
outlined in manuals on standardized sampling,
assessment, monitoring, and analysis of air
pollution effects on forests. These manuals
represent internationally adopted methodologies for
Level 11 plot monitoring. The following sections of
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MehyHapoJgHO  YCBOjeHy  METOJOJNOTHjy  3a
CIpOBOheHEe MOHUTOPHHIA Ha Hapleigama APYror
HUBOA. Y HapeIHOM Jejly U3BelITaja Cy MprUKa3aHu
U aHaIM3UpPaHW pe3yaTaTd MOHHMTOpPHHIA Ha
napuenama apyror Huoa y All Bojsonuau y 2024.
TOZMHHU.
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this report present and analyse the results of Level
Il monitoring conducted in the Autonomous
Province of Vojvodina in 2024.



24. TIPOHEHA CTAIA KPOLIIIBLHA
CTABAJIA HA ITAPIHEJIAMA CA
APYI'UM HUBOOM
MOHHUTOPHUHI' A

24. ASSESSMENT OF TREE CROWN
CONDITION ON LEVEL Il
MONITORING PLOTS

Iporniena crama KpomimH crabama Ha
napuenu 6poj 1. va @pyuikoj ropu je uzspiena 29.
jyna 2024. ronune, a Ha Ha napuenau o6poj 3.y I'. J.
Bpamesuna kox Onaka 03. aBrycra 2024. roguse.
Ha o0e mapuene apyror HMBOa MpOICHA CTamba
Kpomimu cTabanma je oOyxBaruia ojpehuBame
crereHa naedoiujanuje, BHUTAIHOCTH cTabana,
craTryca crabajma y cacTOjUHH, OOYHE 3aceHe
KPOUIKHY, BUIJBUBOCTH KPOIIH, TUIOJOHOIICHA U
mpucycTBa  ceKyHIapHux  u3bojaka.  Ocum
HaBEJICHWX OIEHA Ha cTabimMa je MPOIEHEHO
MpHCYCTBO omTehema onx mTeTHUX (akTopa,
JeTepMUHHICAaHU Cy y3polu Hactanux omTehema,
omrehenu feo crabana, BpeMe HacTaHka omTehema
1 uHTEeH3uTeT omrehema.

[IponieHoMm je 3a XpacT KuTmhak Ha Opymikoj
ropu y 2024. roauHN KOHCTATOBAaHO IOBOJbHH]E
CTame KPOUIkU cTadana y OJHOCY Ha MPETXOIHY
roauny (I'paduxon 24.1). Hdouwmio je g0 nosehama
yuemha crabana ©Oe3 pedonwmjanuje, H0K ce
HCTOBPEMEHO CMamUIIO yuelihe crabaa ca cirabom
u cpenmoM  nmedommjamujom.  IlporeHTyaimHo
yuemhe  crabama  XpacTa  KuUTHaka  0e3
nedonujanmje ce y 2024. ronuau nosehaino 3a 9,7%
y OIHOCY Ha MPETXOAHY TOAWHY M U3HOCHUIIO je
48,6%. Crabna ca jakuM HHMBOM Jedojujandje u
cyBa cTabjia HUCY KOHCTaTOBaHa.

The assessment of tree crown condition on
Plot 1 in FruSka Gora was conducted on 29 July
2024, and on Plot 3 in MU Branjevina near Odzaci
on 3 August 2024. On both Level Il monitoring
plots, the crown condition assessment included
determining the degree of defoliation, tree vitality,
the status of trees in the stand, crown lateral
shading, crown visibility, fruiting, and the presence
of secondary shoots.

In addition to these assessments, the trees
were evaluated for damage caused by harmful
factors. The causes of the observed damage were
identified, and the affected parts of the trees, the
time of damage occurrence, and the intensity of the
damage were determined.

The 2024 assessment of sessile oak in Fruska
Gora revealed a more favorable condition of tree
crowns compared to the previous year (Figure
24.1). The share of trees without defoliation
increased, while the share of trees with slight and
moderate defoliation decreased. The percentage of
sessile oak trees without defoliation rose by 9.7% in
2024 compared to the previous year, reaching
48.6%. No trees with severe defoliation or dead
trees were recorded.

I'padukon 24.1. Tlpouenar crabana Bpcre Quercus petrea no kiacama nedonujanuje y nepuoay 2009. — 2024,
roanHa
Graph 24.1. Percentage of Quercus petraea trees by defoliation classes from 2009 to 2024
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On OGMOTHYKMX IITETHUX (aKTOpa Ha AEBET
KHUTHAKOBUX cTa0asa oJ] yKymHO 36 OICHHUBAHUX j&
yTBpheH crnab Hamaj XpacToBE MpeKacTe CTCHHIIE.
3a paznuky ox mpoiuhe roguHe Kaja je Hamajg OBOT
WHCEKTa YTBpl)eH HA TOTOBO CBUM CTa0IMMa CTarbe
Yy 0BOj TOJWHH je OWJI0 MHOTO MOBOJBHU]E M HaIa
crnabuju.

3a crabma xpacra JIyXKmbaka Ha Mapienu
Ipyror HuBoa Op. 3. y mymu bpameBuHa ko Oriaka
KOHCTAaTOBAaHO je  ydemha  crabama  6e3
nedonnjanmje Ha TPUOIIKHO MCTOM HHUBOY Kao
nperxojHe roaune. [I[poMeHe cy KOHCTaTOBaHE KO
crabarna ca cirabom nedorujanujom ddje je ydemrhe
y yKymHoM Opojy crabama cMmameHo 3a 13
nporeHaTa. 3HadajaH je Ouo pact ydemha crabana
ca CpellUM HHTEH3UTETOM aedonujanuje o 9,5%,
Kao ¥ jaKuM WHTEH3uTEeTOM nedonmjamnuje ca 2,5%
y 2023. rogunau Ha 10,5% y 2024. rogunu.
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Of the biotic harmful factors, a mild
infestation of the oak lace bug was observed on nine
sessile oak trees out of a total of 36 evaluated.
Unlike the previous year, when nearly all trees were
affected by this insect, the situation this year was
significantly more favourable, with a weaker
infestation.

For pedunculate oak trees on Level I
monitoring plot 3 in the Branjevina forest near
Odzaci, the share of trees without defoliation
remained at approximately the same level as the
previous year. Changes were noted among trees
with slight defoliation, whose share in the total
number of trees decreased by 13%. There was a
significant increase in the share of trees with
moderate defoliation intensity, which rose by 9.5%,
as well as trees with severe defoliation intensity,
which increased from 2.5% in 2023 to 10.5% in
2024.
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Graph 24.2. Percentage of Quercus robur trees by defoliation classes during the period 2011-2024.

Figure 24.1. Level Il plot in Branjevina near OdZaci

Ha cBuMm crabmuma Xxpacta JyKmaka Cy All pedunculate oak trees exhibited damage
KOHCTATOBaHE IMITETE OJ XPacTOBE MpEKAcTe caused by the oak lace bug (Corythucha arcuata).
crenunie. Muremsurer omrehema mmmha Ha The intensity of leaf damage on the pedunculate oak
cTabiimMa XpacTa JIyKibaka 0] XPacTOBE MpPEKacTe trees caused by the oak lace bug ranged from 10%
CEeHHIIE je TOYETKOM aBrycta n3nocuo oxa 10% mo to 20% of the leaf mass at the beginning of August.

20% nucHe mace.
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25. ®EHOJIOIIIKA OCMATPABA

25. PHENOLOGICAL OBSERVATIONS

deHoONOTWja je MUCIMIUIMHA Koja ce OaBH
npahemeM (QEHOJOMKNX I0jaBa W IPOyYaBAmHEM
BUXOBE 3aBHUCHOCTH O]l CIIOJbAlIlE CPEIHHE.
[IpoyuaBa mojaBe OMONOLIKUX LHUKIIyCa U HHXOBY
MTOBE3aHOCT C KJIMMOM, a (PEHOJIOIIKE II0jaBe Cy
MpOMEHE Y  JKHBO] TNPHPOJM  YCIIOBJbEHE
OMOKJINMATCKUM TPOMEHaMa, Kao HIIp. IPOMEHE Yy
OMJEHOM CBETY TOKOM oapeljeHor neproaa.

IIpBencTBeHo kox Oumspaka cy To cienehe
MpOMEHE, OJHOCHO (eHo(dase: Myname, JIUCTAmE,
LBETamE, IPOMEHA 00je TUCTOBA, CYLICHE JINCTOBA
uta. Ilocmarpamem 0OBHX IOjaBa MOTY C€ yOUUTH
KIIMMAaTCKe IpPOMEHEe Yy Halloj OKOJWHHU KOje
pe3yntupajy GpeHonomkuM npomenama. [lomamu o
BpeMEHY M Tpajalby IIOjeAUHUX JellaBama Ha
OmypKama Ipy’kKajy BpelHe 1mojaTke u nHpopmanyje
0 cramy Omibaka, Ka0 W 0 MoryheMm JenoBamy
OKOJIMHE Ha OMJBKE.

IIpBa cucremarcka (eHOJIOIMIKA OCMATpama
3a Hay4YHE CBpXE CIPOBEO je IIBEACKK OOTaHWYap
Carl von Linne eBunentupajyhn Qenonomike
mojaBe Ha yKymHO 18 Tagaka 3a QeHOJOmKa
ocMarpama, ox 1750. mo 1752. ronune. Ha ocHOBY
ocMaTpama JIMCTama, IBETamba, 3pemha MI0I0Ba U
oTaama Jiniha, HalpaByo je ,,bruibHY KameHaap™ a
CBOj pajJ TMpe3eHTOoBao je y neny ,Philosophia
botanica® npema ®eHonomku romunimak buX,
(2005).

®DeHoJTONIKE TI0jaBe ce TpaTe U OcMaTpajy Ha
Pa3IUIATHM reorpadckumM HIMpHHAMA,
HaJIMOPCKUM BHCHHAMa WM HarnOMMa TepeHa Te ce
Ha Taj HA4YMH MOTY YCTaHOBHUTH IPOCTOpPHE
IIpOMEHe TIOYEeTKa U Tpajama MojennHuX (Gerodaza
(®enonomku romummak buX, 2005), ma Tako
uMaMo ucTpaxkuBawa Ha Quercus Ithaburensis na
noapy4jy Memutepana (Neeman, 1993), a Askeyev
u cap., (2005) omnucyjy edekar KkiIuMe Ha
(deHonorujy xpacra JyXKmbaka Ha JeIy Cpeamber
nozapydyja Bonre y Taprapcrany y Pycuju. Jensen n
Hansen, (2008), uctpaxyjy reorpadcke Bapujaruje
y QEHOJIOTHjU XpacTa KUTHhAKa U JTyKEbaKka rajeHux
y craknenuky. llekedw u cap., (2017) HaBome
mocMaTtpajyhy cacrojuHy XpacTta KHTHaka u
Tyxmaka y nepuony ox 2011. mo 2016. rogunae na
(banomoMIKE haze MUCTamA U Olajiarha JINIha OBUCe
Ol TOAMHE OCMaTpama M KIMMAaTCKUX YCJIOBa, a
HAapOYUTO  jaKk  YTHIA]  WMajy  JIOKaJIHH
MUKpoeKkoJowky ycnoeu ([Jannuuh u cap., 2019)
Kao M TeHeTHYKa OCHOBa NpaheHe momyranuje
(darmuawmh, 2008). [IpoyuaBajyhu denomomnke dhaze
JHCTama U Olajama JHuiha Ha CacTOjUHHM XpacTa
KkuThak Ha @pyuikoj ropu y nepuoxay on 2017. mo
2019. romune, Ilexeu u cap. (2020) koHCTaTYjY A2
n3Mely ¢eHonomkux (aza nucrama M Olajaama

Phenology is a scientific discipline dedicated
to observing and studying the timing of natural
events and their relationship with environmental
factors. It examines biological cycles and their
connection to climate, with phenological events
reflecting changes in living organisms driven by
bioclimatic shifts, such as transformations in
vegetation over time.

In plants, these events, or phenophases,
typically include processes such as budding,
leafing, flowering, changes in leaf colouration, leaf
drying, and similar phenomena. Monitoring these
occurrences provides insights into climatic changes
in our environment and their impact on plant
development. Data on the timing and duration of
these events offer valuable information about the
condition of plants and the potential influence of
environmental factors.

The  first  systematic phenological
observations for scientific purposes were carried
out by the Swedish botanist Carl von Linné.
Between 1750 and 1752, he documented
phenological events at 18 observation points. Based
on his findings on leafing, flowering, fruit ripening,
and leaf fall, he developed a "Plant Calendar,"
which he presented in his work Philosophia
Botanica (as cited in the Phenological Yearbook of
Bosnia and Herzegovina, 2005).

Phenological events are monitored and
observed across various geographic latitudes,
altitudes, and terrain slopes, enabling the
identification of spatial variations in the onset and
duration of specific phenophases (Phenological
Yearbook of Bosnia and Herzegovina, 2005). For
example, studies on Quercus ithaburensis have been
conducted in the Mediterranean region (Neeman,
1993), while Askeyev et al. (2005) examined the
effects of climate on the phenology of Quercus
robur in the Middle Volga region of Tatarstan,
Russia. Similarly, Jensen and Hansen (2008)
explored geographic variations in the phenology of
sessile oak and pedunculate oak grown under
greenhouse conditions. Peke¢ et al. (2017) observed
that in a stand of sessile oak and pedunculate oak
monitored from 2011 to 2016, the phenophases of
leaf flushing and leaf fall varied depending on the
year and climatic conditions. Local microecological
factors (Danici¢ et al., 2019) and the genetic
composition of the monitored populations (Danicic,
2008) were also significant influences. Studying the
phenophases of leaf flushing and leaf fall in sessile
oak stands on FruSka Gora from 2017 to 2019,
Pekec et al. (2020) observed variations in the timing
of the onset and completion of these phases, as well
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aumtha y pa3nuuuTiM ronuHaMa npahema mocroje
pasiuKe y MOYETKY M 3aBpIIETKY HaBeleHHX (asa,
Kao M y OYXXKUHH Tpajama npahieHux (GpeHoIomKux
¢asza.

y OKBUPY MOHHTOpPHHTA Ha
OmonHIUKanMjckoj Tauku HuBoa Il Ha dpymikoj
lopu u Oyarnuma, e je mocMarpaHa QeHOIorHja
mymckor npeeha, Tokom 2024. roguHe, OCHOBHH
OWJb je CHUCTEeMAaTCKO IIOCMaTpamke W CHUMAame
(henomomkux ¢asza pa3Boja mymMckor apeeha, kao u
MOCMaTpame U CHUMame OMOTCKUX U aOHMOTCKUX
YHHHJIAIA U TI0jaBa.

OcHOBM 3ajaTak Ha OWOWHIUKAIIH]CKO]
taukn HuBoa II, mrTo ce THYe (eHOTOmKHUX
ocMarpama je 00e30eAuTH OCHOBHE W JIOJaTHE
nHpopMaIje o cradiarMa KOjH ce Hajla3e Ha TauKH,
Kako Ou ce mobwnmm momar o (EHOJNOTHjH, Te
JOBENM y Be3y ca yTUIajeM KIMMe Ha LIYMCKe
€KOCHCTEME.

Ha Omomngmkamnmjckoj Tauku HuBoa II, Ha
Opymkoj T'opu u Opaumma je omabpano 15
crabana, koja cy mnpaheHa Tokom 2024. roauHe.
[Ipahene cy riaBHa Bpcta Apeeha Ha moBpIIMHT —
xpact kuTmak (Quercus petraea Matt/Liebl.) u
xpact nyxmak (Quercus robur L.)

Tepmunan npahema cy ommm: 21.3., 28.3.,4.4.,
104, 124., 22.4. 18.9., 8.10,, 16.10., 7.11., 20.11.,
27.11. 2024. roguse.

Y okBHpY (eHOTOUIKOT ocMaTpamwa npahenn
cy crnenchu mapamerpu:

- Ilynamwe

- [Ipomena Ooje mumrha

- Onaname nunrha

- 3Havajam 3Hamm omreheHa mcra
WJIN KPOILIHHE

- Ocrana omrehema (JIOMOBH rpaHa U
crabana, n3BajbuBame cradaa)

- CexyHIapHO nyname

- IIBerame

HaBenenm  mapamerpm cy  mpaheHu
[0jeIMHAYHO HAa O3HAYEHUM CTa0uMa, Kao U 3a
HaBeZieHa crabnma yommreHo. Crneneha Ttabena
MpeICcTaB/ba IMOJATKE O IOYETKYy OCMaTpama Hu
crabiuma koja cy npaheHna.
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as differences in the duration of the monitored
phenophases across different years.

In 2024, systematic monitoring was
conducted on Level Il monitoring plots on Fruska
Gora and in OdZaci to document phenological
phases in forest tree development. The primary
objectives included detailed observation and
recording of phenological phases, alongside
monitoring and documenting biotic and abiotic
factors and phenomena.

The primary objective of phenological
observations on Level Il monitoring plots is to
provide essential and supplementary information
about the trees within the monitoring area. This data
aims to document phenological patterns and
establish correlations between climate influences
and forest ecosystems.

On the Level 11 sample plot on Fruska Gora
and in Odzaci, 15 trees were selected and monitored
throughout 2024. The primary tree species observed
included Quercus petraea (sessile oak) and
Quercus robur (pedunculate oak).

The monitoring dates were: 21 March, 28
March, 4 April, 10 April, 12 April, 22 April, 18
September, 8 October, 16 October, 7 November, 20
November, and 27 November 2024.

The following parameters were recorded
during the phenological observations:
- Budding
- Leaf colour change
- Leaf fall
- Significant signs of leaf or crown damage
- Other damage (branch and trunk breakage,
tree uprooting)
- Secondary budding
- Flowering

These parameters were monitored both
individually for each marked tree and collectively
for the group of observed trees. The table below
provides details on the start of the observations and
the trees included in the monitoring process.



Ta6ena 25.1. 672009.I1TJII1 ®opmynap 3a perucrpanujy Apseha nzadpaHor 3a UHTEH3UBHU (PCHOJIOIIKA MOHUTOPUHT
Table 25.1. 672009.PLP Registration form for trees selected for intensive phenological monitoring

Bubus Bepruxannu Apyre :
Ora. Mugpa Jdatym bp €0 KpyHE IIpaBan ove oncepsanuje
CexBenna napueJia BpcTE NOCTaB/bamba crabaa . Visi[k)))lle ocMaTpamba nocmanarba Other_
Sequence Plot Species Installation Tree Visible P Observations
Crown N Vertical
Number Code Date Number Direction o
Part Direction
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 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

Y Hapennoj Tabenu Ouhe mpukazaHu MOIAITA
nobujeHn  (EHOJOMKMM  OcMaTpameM,  ca
OnomHAUKanujcke Tauke HuBoa Il.

The following table will present data
obtained from phenological observations on the
Level Il sample plot.

Tadema 25.2. 672012.11XE Bbenexemwe ¢enonomkux peHoMeHa OMOTHUKKMX U abnotnukux (omrehema) porahaja (Ha

HUBOY OI'Jl. HOJ'I)a-eKCTeHSI/IBHO)

Table 25.2. 672012.PHE Recording of phenological phenomena of biotic and abiotic (damaging) events (at the plot level

- extensive monitoring)

Apyre
CekBeHIla OrnenHo nosse Bpcre [Horabaj ’HaTyM OueHa} oricepBanyje
. norahaja norahaja
Sequence Sample plot Species Event code : Other
Date of event Scoring -
observations
1 1 048 1 28 03 24 1
2 1 048 1 04 04 24 4
3 1 048 1 1004 24 5
4 1 048 1 1204 24 5
5 1 048 1 220424 5
6 1 048 2 18 09 24 1
7 1 048 2 08 10 24 1
8 1 048 2 161024 2
9 1 048 2 07 1124 3
10 1 048 2 201124 4
11 1 048 2 271124 5

Kommnetne Tabese ca mojanumMa nprKa3aHe
cy y AHekcy /.

Ha ocmatpanoj nospmau Ha @py1ikoj ropu
(ormegna mapuena 1), BpiIeHO je Oenexeme
(heHOMOMIKMX peHOMEHA OMOTHIKIX U aOMOTHIKUX
(omrrehema) morahaja Ha HUBOY OrJ. MoJba-

Complete tables with data are presented in
Annex 7.

On Fruska Gora plot (sample plot 1),
phenological observations were conducted to record
biotic and abiotic events (including damage) at the
level of the esample plot. Data were collected
extensively and are presented in Table
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eKkcTeH3uBHO, Tabena (672009.JTXE) crabana
xpacTta KuTmaka (Quercus petraea Matt/Liebl.).

ITouerak ¢eHomNoOmKE (pase JIUCTama je
samaxen  28.03.2024. rogumne. Ilpernegom
nopumae 04.04. yrBpheHo je ma cy crabna Ha
MOBPIIMHY BENMHOM JOCTHIJIA HUBO JIACTaka O]
66% 110 99%, oK je Mamu Opoj cTabalia MPOJUCTA0
y pacmony on 33% gm0 66%. Tokom oOwimacka
mospmmae  10.04. BHIBMBO je ma Cy OCHM
mojennHavYHMX cTabana, cBa cTadia MpoJHCTaNa.
[pernenom mospmune 12.04. yrBpheHo je aa cy cBa
cTablia Ha TOBPUIMHMA TMPOJHCTANa, TE Ja je
(heHonomka ¢asa nucrama 3aBpiieHa. [loBprHa
je noaaTHo nposepeHa 22.04.

IIpernenom mnospuuue 18.09.2024. rogune
HaKOH CyIIle M TOINIOTHHUX Tajaca KOju Cy OWimm y
MIPEeTXOJHOM TIEPHOAY TMpPHUMETHO je Ja je
Jexosiopu3aiyja auiniha nodena y ooumy a0 1%, a
mojequHa crtabia cy wWMana W Behwm HHBO
JeKoiopu3anje W onamama Jumha.  Tokom
npernena mnospmuHe 08.10. Hucy mnpumehene
MPOMEHE Yy OJHOCY Ha TPETXOJHH TpEryen.
O6mrackom moBpmmHe 16.10. mpumehena je
JIEKOJIOpHU3alldja ¥ onaJame JIuimha Ha HUBOY o1 1
no 33%, mox je mpermemom 07.11. yrtBphena
JIEKOJIOpHU3allja U Oomajarke JINIha y pactoHy of
33 go 66%. Konrpomom moBpmmae 20.11.
KOHCTaTOBaHa j€ JCKoJopH3alja W OmNajame
mumtha y paciony oz 66 o 99%, nok je 27.11.2024.
npuMeTHo moTmyHOo onano Jjumthe (100%) ca
crabana Ha npaheHOj TOBPLIMHY.

IMocmaTpameM  ¢eHONOmMKUX  (eHOMEHa
OMoTHYKHX B abnoTHukux (omrehema) norahaja Ha
HUBOY cTaba-MHTEH3UBHO, (Tabema 672009.1TX11),
Ha @pymkoj ropu (orienHa mapuena 1), OJHOCHO
15 crabanma xpacra kuTmaka (Quercus petraea
Matt/Liebl.) na moBpMHN OMOMHIMKAIIH]jCKE TAYKE
uuBoa Il youene cy cnenehe deHosomnke nojase y
M0jeJTMHUM BPEMEHCKUM IEPUOTUMA.

Ilouerak  ¢Qenomomke (¢daze JMCTama
npahenux crabana je yrphen 28.03.2024. roaune,
JOK Cy TMojeAuHa cTalla MMala HUBO JIUCTamba
m3melhy 1% u 33%. Ilpermenom crabana Ha
nospmmman 04.04. IpUMETHO je na Cy CKOpO CBa
cTabjia MMayia HUBO JIMCTaka y pactony oa 66% a0
99%. Ilpernmenom mnpahenux crabama 10.04.
mpoJjucTana cy cBa crabma, ocuMm 3 cralma.
[pernemom 12.04. yrBpheno je na cy cBa npahiena
crabna mpoiucTaia, OJHOCHO Ja je (eHOJOoIIKa
¢daza nucrama 3aBpmieHa. KonTpona mpaheHnx
crabana je obaBsbeHa 1 22.04.

[lpermemom  crtabana Ha  MOBPIIMHU
18.09.2024. roamHEe HAKOH CyIIe W TOIUIOTHUX
Tajaca KOju Cy OWIM y NPETXOJHOM MEPHOAY
OPUMETHO je Jla je JAEKOJopH3aluja U OlaJarmke
mumha KoHCTatoBaHa y obmmy mo 1% Ha cBuM
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(672009.PHE) for sessile oak (Quercus petraea
Matt./Liebl.) trees.

The onset of the leafing phenophase was first
recorded on 28 March 2024. A plot inspection on 4
April revealed that most trees had reached a leafing
stage of 66% to 99%, while a smaller proportion
exhibited leafing in the range between 33% and
66%. By 10 April, observations indicated that, apart
from a few individual trees, all trees had leafed out.
A subsequent assessment on 12 April confirmed
that the leafing phase was complete for all trees. The
plot was re-examined on 22 April.

On 18 September 2024, following a period of
drought and heatwaves, initial signs of leaf
discolouration were observed, affecting up to 1% of
the foliage, with some trees exhibiting more
pronounced discolouration and leaf shedding. A
follow-up inspection on 8 October showed no
significant changes compared to the previous
assessment. By 16 October, leaf discolouration and
shedding had progressed to a range of 1% to 33%.
On 7 November, this had increased to between 33%
and 66%. A further evaluation on 20 November
confirmed leaf discolouration and shedding at
levels between 66% and 99%. Finally, by 27
November 2024, complete leaf fall (100%) was
recorded across all trees in the monitored area.

Phenological observations of biotic and
abiotic events (including damage) were conducted
at the tree level - intensively (Table 672009.PHI)
on Fruska Gora (sample plot 1). The observation
focused on 15 sessile oak (Quercus petraea
Matt./Liebl.) trees within the Level Il sample plot,
where the following phenological phases were
recorded over specific time periods.

The onset of the leafing phenophasee was
observed on 28 March 2024, with individual trees
exhibiting leaf development levels ranging from 1%
to 33%. By 4 April, nearly all trees had reached a
leaf development stage between 66% and 99%. On
10 April, all but three trees had fully leafed out. A
subsequent inspection on 12 April confirmed that
all monitored trees had completed the leafing phase.
A final assessment was conducted on 22 April.

Following a period of drought and
heatwaves, an inspection on 18 September 2024
revealed initial signs of leaf discolouration and
shedding, affecting up to 1% of the foliage across
all trees. A follow-up assessment on 8 October



crabanuma. Toxom npersiena crabama 08.10. Hucy
npumeheHe MpoMeHe y OIHOCY Ha TIPETXOJHHU
npernen. Obunackom crabana 16.10. koHCTaTOBAaHO
je na je BehnHa ctabana uMana AEKOIOpH3aLUjy U
omangame nuirha oq 1 mo 33%, a Tpu crabna cy
nMajia IEKOJOPpU3alHjy MPEeKo TOT HHUBOA., IOK je
nperneqoMm 'y tepmuny  07.11.  ytBpheHna
JeKoJIopU3alyja U onagame Juiha y pacrioHy of
33 mo 66%. Konrponom cradana 20.11. mpumerHa
je JeKOoJIopH3allija U Oaamke TUirha y pacroHy o
66 mo 99%, a 27.11.2024. je npumerHa 100%
JeKoNopu3alja u onaaame jumha ca mpaheHux
crabana.

Ha ocmarpanoj moBpmmHu y Oyanmuma
(ormenna mapuena 3) BpIICHO je Oelexeme
(heHONOMIKKX (PeHOMEHA OMOTHYKHX U aOMOTHIKHX
(omrehema) porahaja Ha HHBOY OINI. TIOJba-
excTens3uBHO, (Tabema 672009.ITXE) crabana
xpacta myxmaka (Quercus robur L.) ox mouerka
rompHe Ta J0 Kpaja Bereramuje. [loderax
(henosomke ¢ase nucrama je 3anaxeH 21.03.2024
roguHe. Tokom mpernena mnospimae 28.03.
KOHCTAaTOBaH j€ Pa3Boj JINCTama y pacmony ox 1%
110 33%. O6unackom nopmuae 04.04. mpuMeTHO je
Ja je OKO TojJa MOBPIIMHE 3aBPIIWIO IPOIeC
JMCTama, OTHOCHO Ja je onmctanoct 100%, mok je
MPUONKHO TI0JIa TOBPIIMHE Onm3y Kpaja (daze
JUCTalka ca HUBOOM JHUCTama of 66% 1o 99%.
Tokom obunacka nmospurrae 10.04. BUAJEUBO je na
Cy cBa crabma ojmcrana, MTO je TOTBhHeHoO u
obmnackom  12.04. TloBpmmHa je [0JAaTHO
nposepeHa 22.04.

IIpernegom mopuimue 18.09.2024. rogune
HaKOH CyIlle ¥ TOIUIOTHHUX Tajaca KOju Cy Owunm y
MPEeTXOJHOM TEpHOAY TPUMETHO je Ja je
JIEKOJIopU3allija M OMaiamke JINIIha KOHCTATOBaHO
y ooumy 1o 33% mok cy Heka cTabna mmana u Behu
HUBO JICKOJIOpH3alIFje U onajiama. TokoM nperiena
nospiinHe 08.10. Hucy npumehene mnpomeHe y
omHocy Ha mperxomHu mperien. OOwmmackom
nospiuae 16.10. mpumehena je nexonopusanuja u
omagame Jmmha Ha HUBOY ox 33 mo 66%, a
koHTposiom mnoBpmuHe 07.11. yTtBphena je
JIEKOJIOpU3alldja U Omajarmke JINIha y pacroHy of
66 10 99%. Konrpomom mnospuuHe 20.11.
KOHCTAaTOBaHa je JEKOJNOpu3alija M OlaJarmbe
aumha y UCTOM Kao My TPETXOJHOM MEepHOY,
OJIHOCHO Yy pacmoHy oa 66 1o 99%, ok je
27.11.2024. mpuMeTHO NOTHYHO omano Jjumihe
(100%) ca crabana Ha npaheHoj HOBPILIUHH.

[Mocmarpamem  QeHoNOmKHX  (heHOMEHa
onoTnukux u abnotnukux (omrehema) gorahaja Ha
HUBOY cTaba-MHTEH3MBHO, (Tabema 672009.1TX11),
y Onarma (ormegHa mapuena 3) ogHocHO 15
crabana xpacta Jyxmaka (Quercus robur L.) na
MOBPIIMHA OWOWHIWKAIMjCKe Tauke HuBoa I

showed no significant changes compared to the
previous observation. By 16 October, most trees
exhibited leaf discolouration and shedding within a
range of 1% to 33%, with three trees displaying
higher levels. By 7 November, discolouration and
leaf shedding had progressed to a range of 33% to
66%. A subsequent evaluation on 20 November
confirmed an increase to 66%-99%, while by 27
November 2024, complete leaf fall (100%) was
recorded across all monitored trees.

Phenological observations of biotic and
abiotic events (including damage) were conducted
at the plot level - extensively (Table 672009.PHE)
in Odzaci (sample plot 3). The study monitored
Quercus robur L. trees from the beginning of the
year until the end of the growing season.

The onset of the leafing phenophase was
recorded on 21 March 2024. An inspection on 28
March confirmed leaf development levels ranging
from 1% to 33%. By 4 April, approximately half of
the observed area had completed the leafing process
(100% leaf cover), while the other half was nearing
the end of the leafing phase, with leaf development
ranging from 66% to 99%. A subsequent inspection
on 10 April confirmed that all trees had fully leafed
out, which was reconfirmed during the 12 April
assessment. An additional inspection was
conducted on 22 April.

Following a period of drought and
heatwaves, an inspection on 18 September 2024
revealed initial signs of leaf discolouration and
shedding, affecting up to 33% of the foliage, with
some trees exhibiting higher levels. A follow-up
assessment on 8 October showed no significant
changes compared to the previous observation. By
16 October, leaf discolouration and shedding had
progressed to levels between 33% and 66%. By 7
November, this had increased to a range of 66% to
99%. A further assessment on 20 November
confirmed the same range (66%—-99%), while by 27
November 2024, complete leaf fall (100%) was
recorded across all monitored trees.

Phenological observations of biotic and
abiotic events (including damage) conducted at the
tree level - intensively (Table 672009.PHI) in
Odzaci (samplel plot 3) focused on 15 Quercus
robur L. trees within a Level Il sample plot, where
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youeHe cy cruenehe (¢eHomomke TmojaBe |y
MOjEeIMHAM BPEMEHCKUM MEPUOTUMA.

[Mouerak eHoNOMmKE (aze nmucrama crabana
je 3amaxen 21.03.2024 rogune. Tokom mperiieaa
npahennx crabana 28.03. KoHCTATOBaH je pa3Boj
muctama y pacmorny ox 1% mo 33%, mok cy
nojeIMHa cTabJia uMaJa HUBO JiucTama usmely 33%
u 66%. Ilpermenom mpahenux crabama Ha
noBpmmmaA 04.04. MOke ce KOHCTAaTOBaTH Ja je
CKOpO TIOJIOBHHA cTaballa nMalia HUBO JINCTamba O
66 o 99%, nok je npyra monoBuHa crabana Beh
MOTITYHO OJINCTAlA, OJJHOCHO MMajia HHBO JHCTamka
100%. Toxom mpernena crabajia Ha TOBPIIMHU
10.04. koHCTAaTOBAHO je Ja Cy CBa cTabiia OJIMCTAIA,
mro je nmotBheHo u obmmackom 12.04. Kontpona
npahennx crabana je obaBibeHa u 22.04.

IIpernemom  crabama Ha  TOBPIIMHHU
18.09.2024. roamHe HAKOH CyIIe W TOIUIOTHUX
Tajaca KOjH Cy OWJIHM y TIPETXOTHOM IEPHOIY
MIPUMETHO je Ja je JAeKOoJOopH3alyja H Olajame
numha xKoHcTatoBaHa y obumy 1o 33% Ha CBUM
crabanuma. Toxom npersiena crabama 08.10. Hucy
npumehieHe TpoMeHe y OJHOCY Ha MPETXOJHU
npernen. O6mrackom crabana 16.10. koHCTaTOBaHO
je na je BehnHa crabana uMana AEKOJIOPU3ALM]y U
omaname numrha o 33 mo 66%, a mojeaunaa crabna
Cy UMalia JIeKOJIOPH3allljy U TIPEKO TOT HUBOA, JIOK
je y Tpemuny oOwmiacka 07.11. mexosopusanuja u
omajgame numha O6una y pacmnony og 66 mo 99%.
Kontpomom crabama 20.11. mpumerHa je
JeKoJopu3alja W omajame numha y HCTOM
pacrmoHy Kao 'y IPETXOAHOM MEPHUOLY, OTHOHCO O]
66 mo 99%, a 27.11.2024. je mpumerHa 100%
JIEKOJIOpU3alja W omnajame jumha ca mpaheHnx
crabana.
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the following phenophases were recorded over
specific time periods.

The onset of leaf emergence was recorded on
21 March 2024. By 28 March, leaf development
levels ranged from 1% to 33%, with some trees
exhibiting levels between 33% and 66%. An
inspection on 4 April showed that nearly half of the
trees had reached leaf development levels between
66% and 99%, while the other half had fully leafed
out (100%). By 10 April, all trees had completed the
leafing process, which was reconfirmed on 12
April. A final assessment was conducted on 22
April.

Following a period of drought and
heatwaves, an inspection on 18 September 2024
revealed initial signs of leaf discolouration and
shedding, affecting up to 33% of the foliage across
all trees. No significant changes were observed
during the 8 October assessment. By 16 October,
most trees exhibited leaf discolouration and
shedding within a range of 33% to 66%, with some
trees exceeding this level. By 7 November,
discolouration and leaf shedding had progressed to
a range of 66% to 99%. A subsequent evaluation on
20 November confirmed the same range (66%-—
99%), while by 27 November 2024, complete leaf
fall (100%) was recorded across all monitored trees.



26. IPAREILE ITIPUPACTA CTABAJIA

26. MONITORING TREE GROWTH

VY 2024. roguHu Ha OTrJIEAHUM MOBpLIMHAMA
Hupoa 2 ma ®pymkoj ['opu u Ha mompyyjy LY
Opamu  HAcTaB/bEHO je  JeTaJbHO  mpaheme
nebspuHCKOr mpupacta. Ha OrienHoj moBprunHH
Onanu HWHCTaJIMPaHu cy €JIEKTPOHCKH
neHapomMeTpu y Mapty mecemny 2024. roqunae. OBo
je HacTaBaK UCTpakMBamba Koja cy 3amouera 2014.
rOAMHE, U YMjH je JaJbl HACTaBaK IUIAHHPAH U y
HapeaHuM rojuHama.KopunrheHn cy eneKTpoHCKU
neaapomerpu DRL 26 wemke pupme EMS BpHo.

WHcTpymMeHnT Ccy HHCTadupaHd Ha 6
omabpaHmx crabama XxpacTa JyXmbaka (Koja cy
npaheHa W NMPETXOMHUX TOAWHA) U TPHUKYIIbAkE
nojaraka je o0jeAMIEHO MPUMEHOM AaTalorepa.
Enexrponcku JIeHIPOMETPU ayTOMaTCKH
KOHTHHYUPaHO Y  KpaTKUM BPEMEHCKHM
uHTepBanuMa (1 MUHYT) Mepe 1e0JbUHCKH ITPUPACT.
Takohe, nogaTHOM OmMpeMOM Ha HCTPAKHUBAHOM
JIOKaJIUTEeTy IpaTe ce INPOTOK BOJAE U XPaHBUBHX
MaTepHja o/ KOpeHa Ka aCHMHJIALIMOHUM OpPTaHNMa,
KJIMMAaTCKH TapaMeTpu Kao IITO Cy TeMIeparypa u
BIQKHOCT Ba3AyXa, Kao M BIAKHOCT U BOIHH
noteHuyjan 3emspuinra (ciuka 26.1). Ha oBoj
OTJICAHO] MOBPILIUHH MOYETKOM anpuiia
[IOCTaB/bCHU Cy MaHyeJIHH AEHAPOMETpd Ha 9
crabana (Mo TpHU HA IIY)KBHaKy, KICHY H Trpady).
Bpennoctu nmpomene obuma ctabia cy OuMTaBaHe
MaHyelIHO Ha cBakux 7 n0 15 naHa Tokom
BEreTalMoHOT IEPUOA.

Ha ornennoj moBpmman Ha @pymkoj ['opu
noueTkoM anpuna 2024. roaMHE NMOCTABJBEHU CY
MaHyeJIHU JCHAPOMETPH Ha LIecT cTadaja Xpacra
KHTHaKa Ha KOjUMa Cy y MPETXOJHUM TOJMHaMa
OWJIM TTIOCTABIJbEHU EIIEKTPOHCKHU JICHIPOMETPH 1 Ha
mect crabana OykBe rae je mMepeme noyero 2018.
roauHe (cimka 26.2). BpenpHoctu npoMeHe oduma
ctabja cy OYMTaBaHe MaHyeJIHO Ha CBakuX 7 10 15
JlaHa TOKOM BEreTaloHOT IepHoAa.

HctpaxkuBame UMa 3a IMJb Aa OJrOBOPH Ha
MUTakE KaKo jeJlaH, OTHOCHO TPyIia KIMMATCKHX H
CTaHUIIHUX (QaKkTopa yTHYy Ha JIeOJEUHCKH
MIPUPAcT ¥ PU3HOIIONIKO CTame cTabana. Kako 6u ce
JIONIJIO JIO IITO MPEIU3HUjHUX M0JIaTaKa, HEOIXOIHO
he Outu na ce 3amouera uctpaxuBama 2014.
TrOAMHE CHpOBEAy TOKOM BuIe roguHa. OBa
nctpaxuBama y okBupy ICP cy nedunrcana kao ue
obagesyjeha, anu ce mpenopyuyje BHUX0oBa IpUMEHa
y by noBehama aerasbHOCTH mpahema pacra
crabana Ha OMOMHIMKAIIN]CKIM Tadkama Hupoa 2.

In 2024, detailed monitoring of diameter tree
growth continued at Level 1l monitoring plots on
Fruska Gora and in FA Odzaci. Within the Odzaci
monitoring plot, electronic dendrometers were
installed in March 2024, as part of an ongoing study
that began in 2014 and is planned to continue in the
coming years. The study utilizes DRL 26 electronic
dendrometers manufactured by EMS Brno (Czech
Republic).

The instruments were installed on six
selected pedunculate oak trees, which had been
monitored in previous years. Data collection was
integrated using a data logger, allowing for
continuous automatic measurements of diameter
increment at one-minute intervals. Additionally,
supplementary equipment at the study site enables
the monitoring of water and nutrient transport from
the roots to the assimilation organs, along with key
climatic parameters such as air temperature and
humidity, as well as soil moisture and water
potential (Figure 26.1).

In early April, manual dendrometers were
installed on nine trees at this plot, with three trees
each of pedunculate oak, field maple, and European
hornbeam. The stem circumference measurements
were manually recorded every 7 to 15 days
throughout the growing season.

On the Fru§ka Gora monitoring plot, manual
dendrometers were installed in early April 2024 on
six sessile oak trees that had been previously
equipped with electronic dendrometers, as well as
on six European beech trees, whose monitoring
began in 2018 (Figure 26.2). Stem circumference
measurements were taken manually every 7 to 15
days during the growing season.

The primary objective of this research is to
assess how individual or combined climatic and
site-specific factors influence diameter growth and
the physiological condition of trees. To obtain
precise long-term data, the study initiated in 2014
will need to be conducted over multiple years.
Although these investigations are classified as non-
mandatory within the ICP framework, their
implementation is recommended to enhance the
detail and accuracy of tree growth monitoring on
Level 1l sample plots.
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e =5 1
Cauxa 26.1. EnekTpoHCKH JeHIpoMeTap
Figure 26.1. Electronic denrometer

[IpBa rogmna (2014) umana 3a muib na ce
300T KaCHOT IT0CTaBJbaha TECTUPA ONPEMa, caBiaga
TEXHUKa MEPMaHEHTHHUX Mpey3uMama MojaTaka u
BUXO0BE ajke 00pane. Y 2015.,2016.,2017., 2018.,
2019., 2020., 2021., 2022., 2023. u 2024. roguan
HPUKYIJBEHH Cy TOJAlH 32 JBa JOKAJIUTETa TOKOM
LEJIOT BEreTalMoHOT mnepuona (MHCTPYMEHTH cy
[IOCTaBJbeHNU y Tposiehe a IEeMOHTHpAaHH KpajeM
OKTOOpa).

Ha ocHoBy mocagammer npahema ox 2014.
roguHe 1o nanac Ha ®@pymkoj [opu je yTBphena
jacHa geBMTanM3alMja crabana xTacrta KuTwaka. Ca
IOpyre crpane BehmHa crabana OykBe NOKazyje
n00py BUTAaNHOCT W BEJIMYMHA IpUpacTa je y
HajBehoj MepH MOCIIe NI KIIMMATCKUX
KapaKTepHCTHKA TOKOM BEreTallMOHOT TIEPHOJIA.

Ha rpajpuxonuma 26.1, 26.2, 26.3 u 26.4 cy
MpHKa3aHe NMpoMeHe oOmma 6 crabaia OykBe ca
Opymke ['ope o1 2019. no 2024. roauHe.
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Cauxa 26.2. MaHyellHU TIEHAPOMETA] \
Figure 26.2. Manual denrometer

The first year (2014) aimed to test the
equipment due to its late installation, master the
technique of continuous data acquisition, and
further process the collected data. In 2015, 2016,
2017, 2018, 2019, 2020, 2021, 2022, 2023, and
2024, data were collected for two sites throughout
the entire growing season (instruments were
installed in spring and dismantled at the end of
October).

Based on monitoring conducted from 2014 to
the present, a clear decline in the vitality of sessile
oak trees has been observed on Fruska Gora. On the
other hand, most beech trees exhibit good vitality,
and their growth increment is largely influenced by
climatic conditions during the growing season.

Figures 26.1, 26.2, 26.3, and 26.4 show
changes in the girth of six beech trees from Fruska
Gora from 2019 to 2024.
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I'padmkon 26.1. IIpomena obuma crabana OykBe ca OnoHIuKanujcke Tauke ca @pymike ['ope y 2019. ronnan

Graph 26.1. Change in the girth of beech trees on the sample plot on Fruska Gora in 2019
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I'padmkon 26.2. TIpomena obuma crabana OykBe ca OnonauKanujcke Tauke ca Opymike ['ope y 2021. rogunau

Graph 26.2. Change in the girth of beech trees on the sample plot on Fruska Gora in 2021
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I'padukon 26.3. TIpomena obuma crabana Oykse ca OnoHaukanujcke tauke ca ®Opymike ['ope y 2023. roqunn
Graph 26.3. Change in the girth of beech trees on the sample plot on Fruska Gora in 2023
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I'padukon 26.4.

IIpomena obuma cradana OykBe ca OHOHAUKAIIM]CKE TayKe ca

Opymrke I'ope y 2024. ronunu

Graph 26.4. Change in the girth of beech trees on the sample plot on Fruska Gora in 2024

Crabna OykBe Toka3zyjy n1oOpy BUTAIHOCT U
BHUCOKE BPEIHOCTH JICOJBMHCKOT IpHpacra vy
nepuoay  (2019.-2023. roxuua). [leOspuHCKH
[pUpacT OBHUX cTalalia je JOMUHAHTHO OPMUPaH y
nepuoay ox 15. maja mo 1. aBrycra. Mehytum, y
2024. roOMHM TPUPACT je 3HA4YajHO CMarbeH,
MPETHOCTaBbaMO 300T M3Pa3UTO CYBOT M TOILIOT
nera u (QopMupaH je y KpaTKOM IIepHOAy 0
roveTka jyia. Ooum crabaia ce ce oj ImoveTka jyia
JI0 TOdYeTKa cenremMOpa 0OJyiaro cMamuo, a y
centeMOpy 300T OBOJbHUjUX KIMMATCKHX YCIJIOBa
moHoBo Ojaro moehao. U3yserak je ctadio 6poj 3
KOje MMa MpPCHU MPEYHHK OKO 38 CM u mokasyje
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Beech trees have shown good vitality and
high diameter growth values during the period from
2019 to 2023. The diameter growth of these trees
was predominantly formed between 15 May 15 and
1 August. However, in 2024, growth was
significantly reduced, presumably due to an
exceptionally dry and warm summer, and it was
limited to a short period until early July. The tree
girth slightly decreased from early July to early
September, but in September, due to more
favourable climatic conditions, it slightly increased
again. An exception is tree 3, which has a breast



jacHe 3HAaKe JeBHTAalM3allMje, HAPOYUTO Yy diameter of approximately 38 cm and shows clear

MOCTIEIEhE TPU FOTUHE. signs of decline, especially in the last three years.
Ha rpadukonmnma 26.5, 26.6, 26.7 u 26.8 cy Graphs 26.5, 26.6, 26.7, and 26.8 present
nmpuKa3aHe mpoMeHe oOuma 6 crabama Xxpacra changes in the girth of six sessile oak trees from
kuTaka ca @pymke ['ope ox 2019. mo 2024. Fruska Gora from 2019 to 2024.
TOJIMHE.
cTabiuo 3 crabio 2 cTabmno 4 crabiuo 5 cTabo 1 cTabiuo 6
20
18
16
EEu
EEL
s c
SEY
e} 8
o _—
© 3 4
R =
o 4 /
c
i eee—
QLD
s c -2
22 332333333333 3333333883
=0 o O O O O O O O O O O O O o o o o o o o o
g9 9 d o o8 o o o oo o o o o o oo g d
™ N A nu I O © ©O© O I~ ~ ~ O O O O (o2} (<2 o o
¢ ® B B B B O JF I I ITIT T ® MmO I Jq QI d
N — N — N — [q\} — [qN} — N — [qV} N g
Hartym/ Date

I'padukon 26.5. TIpomena oOuma cTabana KuTmaka ca Ononaukanujcke tauke ca Opymke I'ope y 2019.
Graph 26.5. Change in the girth of sessile oak trees on the sample plot on Fruska Gora in 2019
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I'padmkon 26.6. IIpomena obuma cTabana KuTmaka ca Ononaukanujcke tauke ca Opymke I'ope y 2021.
Graph 26.6. Change in the girth of sessile oak trees on the sample plot on Fruska Gora in 2021
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I'paduxon 26.7.

[Tpomena o6uMa crabana KMTHaKa ca OMOHIMKAIH]CKE TauKe ca

Opymuke I'ope y 2023. ronusu
Graph 26.7. Change in the girth of sessile oak trees on the sample plot on Fru$ka Gora in 2023
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I'padmkon 26.8.
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IIpomena obuma crabana KHTHaKa ca OMOHIUKAIIH]CKE TauKe ca

Opymuke 'ope y 2024. ronuHu
Graph 26.8. Change in the girth of sessile oak trees on the sample plot on Fruska Gora in 2024

W oBa anaim3a nokasyje aa cy cazaa Beh 5
crabja XpacTa KHTHhaKa MOTIYHO JIeBHTATM30BaHa
W Jla HU TOBOJbHE KIMMATCKE KapaKTEPHCTHKE
(xakBe cy Owmie y BererannoHom mnepuoay 2023.
rOJIMHE) HE MOTY IO3MTHBHO JIa YTHYy Ha pPacT
TakBux crabama. Crabmo Opoj 6. ca mHpcHUM
MPEYHUKOM OKO 53 CM, TmoKa3zyje CYMIpOTHO,
Hajsehe mosehame oOuma je octBapwiio y 2023.
roguan. Y 2024, romuHM camo ctabio Op. 6 je
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This analysis also indicates that five sessile
oak trees are now completely devitalized and that
even favourable climatic conditions (such as those
during the 2023 growing season) cannot positively
influence the growth of such trees. Tree 6, with a
diameter at breast height of approximately 53 cm,
shows the opposite trend, achieving the highest
girth increase in 2023. In 2024, only Tree 6
exhibited a relatively slight girth increase until early



“MaJio penaTuBHO Onaro nosehame oOuma U TO 70
MOYETKA jyJia, HAKOH Yera je y eKCTPEeMHO CyBOM U
TOIUIOM JIETy ce OOMM 3HAauajHO cMamHo. Y
centeMOpy ce 00uM 3HauajHO moBehao.

Ha ornmemnoj moBpmmam y Onannma
aHajM3upaHa je MpoMeHa oO0MMa 1O TPH cTadia
NMyXmbaka, KieHa u rpaba. IIpBu cnpaT cacrojuHe
JOMHUHAHTHO M3rpaljyjy crapa crabna ityxmaka. Ha
rpadpukony 26.9 je mpukazana mpomeHa oOnuMa
crabana iyxmaka y 2024. romnan. @akTHYIKH O0Ba
TpU cTabyia Cy Haj3HayajHHje CMamuia CBOj 00MM
TOKOM JIETEE CYIIIe y jyiy W aBrycry. Hakon Tora,
o0uM ce cBux crabana 6maro nosehao 10 BETUIUHE
ca TMOYeTKa BEreTalMOHOT Nepuoaa. Y Ipyrom
cIpary y cacTOjuUHHM IOoMuHHMpajy Mmiaha crabia
kieHa u rpaba. Ha rpaduxonuma 26.10 n 26.11 je
MpHKa3aHa MpoMeHa oO0nMa ctabana KieHa u rpada
y 2024. roguaun. OOuM CBHX wIeCT cTabana ce
nmoBehaBao 710 moyeTKa jyna a 3aTUM c€ y CYITHOM
nepruoly cMambHo. HakoH MOBOJFHUHX KITMMATCKHX
ycIioBa y cenTeMIpy je Jouuio a0 noBehama oduma
KOJI CBUX cTadaia.

—33
15

10

July, after which, during the extremely dry and
warm summer, its girth significantly decreased. In
September, however, the girth increased notably.

On the monitoring plot in Odzaci, the girth
changes of three pedunculate oak, field maple, and
hornbeam trees were analyed. The upper canopy
layer is predominantly composed of old
pedunculate oak trees. Graph 26.9 illustrates the
girth changes of pedunculate oak trees in 2024.
These three trees experienced the most significant
girth reduction during the summer drought in July
and August. Afterward, the girth of all trees slightly
increased, returning to the size recorded at the
beginning of the growing season.

In the second layer, younger field maple and
hornbeam trees dominate. Graphs 26.10 and 26.11
show the girth changes of field maple and hornbeam
trees in 2024. The girth of all six trees increased
until early July, after which it declined during the
dry period. Following the return of favourable
climatic conditions in September, girth increased in
all trees.

45 44
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4/4/2023
24/4/2023
14/5/2023

3/6/2023
23/6/2023

13/7/2023
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11/9/2023
1/10/2023

I'padukon 26.9. TIpomena odbuma cradaia yxmaka ca Ononankaiujcke tauke y Oyarmma y 2024. roquau
Graph 26.9. Change in the girth of pedunculate oak trees on the sample plot in Odzaci in 2024
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I'paduxon 26.10. TIpomena oOuma crabaina KiieHa ca OnoHIUKAIMjcke Tauke y OuarmmMa y 2024. roguHu
Graph 26.10. Change in the girth of field maple trees on the sample plot in Odzaci in 2024
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I'paduxon 26.11. TIpomena obuma crabaina rpaba ca OnoHaukarujcke tauke y Oparnmuma y 2024, rogutu
Graph 26.11. Change in the girth of European hornbeam trees on the sample plot in Odzaci in 2024
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27. IPAREBE IPU3EMHE

27. MONITORING OF GROUND

BETI'ETAIIMJE VEGETATION
Ouena HpH3EMHE Bereranuje Ha The assessment of ground vegetation on
OMOMHIMKALMjCKMM  TaukamMa JIpYror HHUBOA Level Il sample plots (Fruska Gora and Odzaci) was

(®pymrka ropa u Orjann) 006aBJbEHA je ca IUJbEM Ja
ce mobwmjy TmTomamd O 3acTyIUBCHOCTH |
MOKPOBHOCTH OMJBHUX BpCTa Ha TOMEHYTUM
JOKaNUTETUMA.

Ilpuzemna Bereranmuja je BakaH JIe0
IOIYMCKOT ~ €KOCHCTEMa, 3Ha4ajHO  JONPUHOCH
OMOIMBEP3UTETY U UTPa BAXHY YJOTY Y KpYXKembY
BOJI€ M XPaHJbUBUX MaTepHja YHYTap €KOCHCTEMA.
C 0631poM f1a cBaka OMIbKa UMa CBOje CIe(IHe
EKOJIOIIKE 3aXTeBe, CcacTaB BpCcTa MpPHU3EMHE
BEreTalyje MOXe C€ KOPHCTUTH Kao WHAUKATOP
yCJIOBa Ha JIOKAIIH]H.

Hyropo4dno IIpOy4YaBambe IIpOMEHA
Bereranyje mpyxa wuHopMaunyje o CcTarycy
ITyMCKHX €KOCHCTEMa KOjH Y BEIINKO] MEPH 3aBUCE
Ol KIIMMATCKUX MPOMEHA, OMOTCKUX M aOMOTCKHUX
(akTOpa KOju MOTY JOBECTH 10 3HAYaJHUX IIPOMEHA
y OMOIUBEP3UTETY.

3Hama 0 MpoMeHama y cacTaBy U OpOjHOCTH
pa3nuYUTUX OMJBHUX BPCTa U IpyIia BpcTa Cy BaxKHa
KaKo 3a O4YyBame€ TaKO M 3a YIpaBJbame IIyMama.
[Ipennoct wucTpakuBama NPU3EMHE BereTalyje
LOIYMCKHX €KOCHCTEMa, OrJiefia Ce y pelaTHBHO
JaKoj TMPOLEHM M HIKO] LIEHW Y OIHOCY Ha Heka
Jpyra UCIIMTHBAa®ka Kao LITO Cy 3aral)eHoCT Ba3myxa
WIJIH 3€MJBHIITA.

MebhyTtum, Ha MpHU3eMHY BereTalujay 4ecTo
Jelyje BUILE eKOJIOMIKHUX (PaKTopa a He caMo jellaH
WM Bereralyja MOXXe WICHTHYHO Ja pearyje Ha
JIeTIOBAbE PA3IMIUTHX PaKTopa.

Ha Owounaukamumjckm Taukama (Ppymka
ropa 1 Oyany) MOCTaB/BEHO j€ MO MET OTICTHUX
noBpmuHa (cnuke 1 m 2) Benmmumuae 10 x 10 m
(=100 mz). Ornena npu3eMHe Bereraiuje 00aBbeHa
je Tpu IyTa TOKOM BEreTalyoOHOI IepHoaa: y
mposiehe, jero m jeceHn. 3a oLeHy NpH3EMHE
Beretanyje kopuinheH je Braun Blanquet meron.
[IpBa omeHa Ha OMOMHAMKAIM]CKOj Ta4yKHd Ha
Opymkoj ropu obasibeHa je 27.05.2024. roxune,
npyra 02.08.2024. romune a tpeha 12.10.2024.
roaune. Ha Ononnankanujckoj Tauku Oyany npsa
omeHa obaBieHa je 27.05.2024. romumne, apyra
02.08.2024. rogune, a tpeha 12.10.2024. romgune.
[pukynibameM NogaTaka Ha TEPEHy pa3MaTpaHe cy
cBe OWJbHUX BpCTa, YKJbydyjyhm numiajeBe u
MaXOBHHY.

conducted to gather data on the presence and
coverage of plant species at these locations.

Ground vegetation is an essential component
of the forest ecosystem, significantly contributing to
biodiversity and playing a crucial role in water and
nutrient cycling within the ecosystem. Since each
plant species has specific ecological requirements,
the species composition of ground vegetation can
serve as an indicator of site conditions.

Long-term vegetation monitoring provides
insights into the status of forest ecosystems, which
are highly dependent on climate change, as well as
biotic and abiotic factors that can lead to significant
biodiversity shifts.

Understanding changes in the composition
and abundance of various plant species and species
groups is important for forest conservation and
management. Studying ground vegetation in forest
ecosystems has the advantage of being relatively
simple and lower-cost compared to other types of
environmental studies, such as air or soil pollution
monitoring.

However, ground vegetation is often
influenced by multiple ecological factors rather
than a single one, or the same vegetation responses
can be elicited by different factors.

Five sampling units (Figures 1 and 2), each
measuring 10 x 10 m (100 m2), were established on
the sample plots on Fruska Gora and in OdZaci.
Ground vegetation was assessed three times during
the growing season: in spring, summer, and autumn.
The Braun-Blanquet method was used for
vegetation assessment.

The first assessment on the Fruska Gora
sample plot was conducted on 27 May 2024, the
second on 2 August 2024, and the third on 12
October 2024. On the Odzaci sample plot, the
assessments were carried out on the same dates: 27
May, 2 August, and 12 October 2024. During field
data collection, all plant species, including lichens
and mosses, were recorded and analysed.
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Cauka 27.1. Ornenne nospinute Ha Opyuikoj ropu
Figure 27.1. Sampling units on Fruska Gora

VY Tabenama 672012.PLV mpukazanu cy
OCHOBHH ITIOJIAIlM O OTJIEAHUM ITOBPIIMHAMA 3a 00a
HCTpaXUBaAHA JIOKAINUTEeTa (HAJAMOpPCKA BHCHHA,
reorpadcka MmMpHHA M TYXKHHA, TaTYMH Kaga cy
aHanM3e MPU3EMHE Bereraluje o0aBjbeHE, BUCHHA
mpu3eMHE Bereramuje w ap.). Y Tabemama
672012.VEM (Amexkc 6) gmar je mpukas
eBHJICHTHPaHUX OMJPHMUX BpcTa Mo Opojy mapiere,
BpEMeHy Kaja je OIleHa MpH3eMHE BereTalmje
00aBJbeHa U MMOKPOBHOCT 3a CBaKy OMJBHY BPCTY.

Ha ®pymkoj ropu yrBpheHo je ykymuo 13
OowbHNX BpcTa. Ha moBpmmuama 1 u 3 ytBpheHo je
o ocaM OWJBPHHMX BpCTa Ha MOBpmKHama 2 u 4
ceraMm OMJBHMX BpCTa a Ha MOBPIIMHU S5 yTBphEeHO
je neset Bpcta. Hajsehu Opoj eBuaeHTHpaHUX BpcTa
npunazaao je kiaacu Dicotyledones u to jemanaect
BpCTAa JIOK Cy PETUCTPOBAHE caMmo JiBe OUJbHE BPCTE
(Carex remota L. u Poa annua L.) xoje mpumnaaajy
kiaacu Monocotyledones. TpucyctBo JuiajeBa u
MaxOBMHa Ha ONJICJAHWM IOBpIIMHAMA HHUjE
EBHJICHTHUPAHO.

Ha Owouwnaukanujckoj Taukum  Ouyamu
yTBpheHo je 14 OuspHuX BpcTa. Ha moBpmmHama 2,
3 u 5 yrBpheHo je cemaMm OWJBHMX BpCTa, Ha
noBpiinHY 1 1mect OMJBHUX BpPCTa, HA NOBPIIUHHU 4
jemanaect OuspHUX BpcTa. Camo jemHa Bpcta (Carex
remota L.) mpunanana je kaacu Monocotyledones,
JIOK Cy CBe ocTayie OMJbHE BpCTE MpHIIaaie KJIacH
Dicotyledones. TIprucycTBO MaxoBHHA M JIMIIajeBa
HUje 3a0eTeKeHo.

VYcnen HEMOBOJBHUX KIMMATCKHX —yCJIOBa
(myrotpajHa cyia, BHCOKE TeMIIEpaType Ba3ayxa),
MIPUIIMKOM Jipyre u Tpehe oleHe 3alenexeHa je
3HaTHO Mama OpOJHOCT M TIOKPOBHOCT BpCTa Ha
JOKaJIUTeTUMa a TOjeJIMHe OWJbHE BPCTE Cy C€ U
oCymIuIe.
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Cuamka 27.2. Ornenne nospiuae y Oyarnuma
Figure 27.2. Sampling units in Odzaci

Tables 672012.PLV present key data on the
sampling units at both study sites, including
elevation, geographic coordinates, assessment dates
for ground vegetation, vegetation height, and other
relevant parameters. Tables 672012.VEM (Annex
6) provide a detailed overview of recorded plant
species, categorized by plot number, assessment
period, and coverage for each species.

On Fruska Gora, a total of 13 plant species
were identified. Units 1 and 3 contained eight
species each, units 2 and 4 had seven species each,
while unit 5 had nine species. The majority of
recorded species belonged to the class
Dicotyledones (11 species), while only two species,
Carex remota L. and Poa annua L., were classified
as Monocotyledones. No lichens or mosses were
recorded on the sampling units.

On the Odzaci sample plot, 14 plant species
were identified. Units 2, 3, and 5 contained seven
species each, unit 1 had six species, and unit 4 had
the highest diversity, with 11 species.

Only one species, Carex remota L., belonged
to the class Monocotyledones, while all other
recorded species were classified as Dicotyledones.
No mosses or lichens were observed.

Due to unfavourable climatic conditions,
including prolonged drought and high air
temperatures, the second and third assessments
recorded a significant decline in species abundance
and coverage at both sites, with some plant species
completely drying out.



Tabemna 27.1. 672012. PLV (®pyuika ropa)
Table 27.1 672012.PLV (Fruska Gora)
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28. TIPOHEHA OLITEREBA JIMIITRHA
O/l O3OHA

28. ASSESSMENT OF OZONE-INDUCED
LEAF DAMAGE

Ha OunomHamKaIyjckoj Tauku Apyror HABOA
Ha ®pymkoj ropu ox 2009. rogune, a HA TA4YKH Y
Onpanuma on 2011. roauHe ce CIpoBOAM BU3YeHA
omeHa omreheHoctn numha ox o3oHa. Toxom 15
roguHa npaliea OBe IMo0jaBe, Ha Y30pPKOBAaHOM
aumhy pa3nmuuuTHX TUIhapcKux BpCTa (KUTHAK,
OyKBa, JIy>)KIbaK U 1iep) HUCY npuMehenu cuMntToMu
KOju OM MOTJM yKa3aTH Ha omrTehema ox OBOT
areHca. Pasnore Tpeba TpaXuTu y UMHBEHHLIM Ja
cTapuja crtabma nuIhapcKUX BpCTa pPEIaTHBHO
I0OPO TIOJHOCE MPUCYCTBO 030HA.

ITouetkom neta 2024. romuHe 00aBJbEH je
mperyiel Y30pKOBaHUX JINCTOBA ca TJaBHHUX BpCTa
npeeha. Ha ®@pymkoj ropu mporeHa omreheHocTn
mumtha o7 o30Ha 00aBJbEeHA je Ha IET y30paka
xpacTa kuTwaka 1 1. cenrem6pa 2024., a y Oyjaniuma
3. aBrycta 2024. Ha meT y30paka XpacTa KUTHaKa
myxmaka (oopazar 672004.LTF).

Hajnpe tpe6a pehu na Hu Ha jeTHOM y30pKY
KHTHaKa Ha Mapleiu Apyror HuBoa Ha DpyIiKoj
ropd HHCY YTBphHeHH CHMNOTOMH ommTeheHocTH
mumtha o7 030HA, Takolje MPHUCYCTBO XpacToOBE
nenennuue (Erysiphe alphitoides) je onemeno kao
ciabo.

Kon Tpu y3opka kuTmaka HHUje yTBplheHO
npucyctBo  Mpexkacte crenuie  (Corythucha
arcuata), a xoJ 1Ba y30pKa Hamaj je OLEHEH Kao
»BpJIO cnab“. Y mopehemy ca HEKHM pPaHHjHIM
romuaama, y 2022. u 2023. rogwHH, Hamajg OBE
LITETOYMHE je OMO eBUACHTHO CIa0HjH.

Ha w™ectuma ekcrioHMpaHWM CYHIy Yy
HETIOCPEIHOj] OMM3WHU Tapieiie ca WHTEH3WBHUM
MOHUTOPHHTOM, TMperyienaHo je iumhe crabana
obuuHOr rpaba, KiIeHa W CpeOPHONMCHE JIUIE.
CumnToMn Koju OM yKa3aJld Ha ITETHO J1ETOBAkE
030Ha HHCYy YTBp)EeHM HHM Ha OBUM MECTHUMA
(obpazam 672012.LSS).

IIponiena omrehewa numha ox o30Ha Ha
napienau apyror HuBoa y Onaiuma o6asibeHa je 03.
08. 2024. Ananu3upanu cy cumnromu omrehema
Oll 030Ha Ha TNaBHUM Bpcrama npeeha. IIpomena
cumrntoMa omrtehera Ha mapuend y Onanuma
oOyxBarwia je y3opke Juiiha CakylJbeHE U3
TOpPHUX JeJIOBa KPOIIBbM MeT crabana JIyKmaka
(Quercus robur) u ca Bumre crabaiza QUercus cerris
(O6pazar; 672004.LTF). Kao u cBUX MPEeTXOTHUX
roAMHA Ha CaKyIUbCHHMM JIMCTOBMMA XpacToBa
YOUYEeHH Cy CHMIITOMH HaraJia MpexacTe XpacToBe
crennrie (Corythucha arcuata) xao w menenHuIE
(Erysiphe  alphitoides). VY  nopehemy ca
MPEeTXOIHUM TOAWHAMA CUMIOTOMH omrtehema cy
Owm manexko cinabujm w omoryhmmm cy ma ce
JHWCTOBU JeTajbHO TMperyieAajy. TauHuje HHCY

Visual assessments of ozone-induced leaf
damage have been conducted on the Level I
monitoring plot in Fruska Gora since 2009 and on
the Odzaci plot since 2011. Over the 15-year
monitoring period, no symptoms indicative of
ozone-related damage have been observed on the
sampled leaves of various broadleaf species,
including sessile oak, European beech, pedunculate
oak and Turkey oak. This can be attributed to the
fact that mature broadleaf trees exhibit relatively
high tolerance to 0zone exposure.

At the beginning of summer 2024, an
assessment was conducted on leaves sampled from
key tree species. In Fruska Gora, the evaluation was
performed on five samples of sessile oak leaves on
11 September 2024, while in OdZaci, five samples
of pedunculate oak leaves were assessed on 3
August 2024 (Form 672004.LTF).

Regarding the Fruska Gora plot, no
symptoms of ozone-induced leaf damage were
detected on any of the sampled sessile oak trees.
Additionally, the presence of oak powdery mildew
(Erysiphe alphitoides) was evaluated as low.

Three samples showed no signs of infestation
by the oak lace bug (Corythucha arcuata), while
two samples experienced a very mild attack.
Compared to previous years, particularly 2022 and
2023, the impact of this pest was significantly
lower.

In sun-exposed areas adjacent to the intensive
monitoring plot, additional leaf samples were
collected from hornbeam, field maple and silver
lime. No ozone-related damage symptoms were
observed in these samples either (Form
672012.LSS).

The ozone-induced leaf damage assessment
on the Odzaci monitoring plot was conducted on 3
August 2024. Symptoms of ozone damage were
analyzed on key tree species, including leaf samples
collected from the upper canopy of five pedunculate
oak trees (Quercus robur) and multiple Turkey oak
trees (Quercus cerris) (Form 672004.LTF). Similar
to previous years, symptoms of oak lace bug
(Corythucha arcuata) infestation and oak powdery
mildew (Erysiphe alphitoides) were observed.
However, in comparison to prior assessments, these
symptoms were significantly less pronounced,
allowing for a more detailed examination of the
leaves. Notably, the damage did not cause leaf
deformation as seen in previous years.

In addition to standard ground-collected
samples, a portion of the samples was taken from
the upper canopy. AIll collected leaves were
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JoBenu 10 AedopmManuja JTUCTa Kao MPeTXOTHHX
roguHa. [lopen y3opaka koju ce yoOwdajeHO
CaKyIlJbajy ca 3eMJbE€ JIC0 Y30paKa je CaKyIJbCH U U3
BPXOBa KPOIIBH. Y30pPKE CMO CaKyITHIH U ca 3eMJbE
Ha TOCTYITHUM JiesloBUMa Ouibaka. CBU CakyIJbeHU
Y30pIM Cy Ha JIMIy MECTa Mperyie/laHd PydYHOM
nymnoMm. [lpeocranu cakyIlubeHH MaTepujan je
xepbapu3oBaH Wy J1abopaTOpHju  TIOHOBO
npernenad y3 momoh crone myme. Ilpernmemano je
MOTIYHO pa3BHjeHO nuinhe Koje je OMII0 H3TI0KEHO
JUPEKTHO] CyHYEBO] cBeTinocTH (1o 20 JrcToBa 1o
y30pKy). Kao cBux roaunHa yHa3an ona TojaBe
Mpexacte xpactose crenuire (Corythucha arcuata)
kao u menennuie xpacta (Erysiphe alphitoides)
CHMIITOMH HCXPaHe MHCEKTa U pa3Boja IJbUBE OMIN
Cy JOMHHAHTHU. AU OBE TOIUHE CMO OWIH Y
MOTYNHOCTH Ja IMCTOBE JIETAJBHO TperieaMmo 300r
Mamer HuBoa omtehema. M mopen cmera Ha
CaKyIJFEHUM Y30pIHMa ca maplelne Ipyror HUBoa
y OnyanuMa HHACY yTBpheHu cummnToMmu omrehema
nuirha ox o30Ha. [IporeHa omrehenocTu nuniha ox
030Ha 00aBJ/bCHA jeé M Ha OKOJIHO] BEreTaLHjH
yHyTap npeyduka oj 500 M, anu BaH KBajpaHara,
OJIHOCHO MecTa Koja cy uznoxena cyHiy (LESS).
Ha Bererammju BaH KBaJpaHTa Takohe HHCY
YCTaHOBJbE€HU cuUMITOME omreheHocT nwmmha on
o3ona (Obpazar 672012.LSS).

examined on-site using a handheld magnifier.
Remaining samples were preserved as herbarium
specimens and later re-examined in the laboratory
using a stereo microscope. Only fully developed
leaves directly exposed to sunlight were analyzed,
with 20 leaves assessed per sample. As in previous
years, symptoms caused by the feeding activity of
Corythucha arcuata and fungal infection by
Erysiphe alphitoides were dominant. However, due
to the lower level of damage, a more thorough
evaluation of the leaves was possible.

Despite everything, no ozone-induced leaf
damage symptoms were identified in any of the
samples from the Level Il monitoring plot in
Odzaci. The assessment was extended to
surrounding vegetation within a 500-meter radius
but outside the designated quadrants, focusing on
sun-exposed areas (Form 672012.LESS). No
ozone-related damage was detected in these areas
either (Form 672012.LSS).

RS

. Canka 2.1. IMapuena y Oyanimma u3 Ba3}1yx

o L

Figure 28.1. Aerial view of the plot in Odzaci
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Tabena 28.1. 672012.PLL Undopmanuja o ornegnum napienama ausoa I na @pynikoj ropu u Oyannma
Table 28.1. 672012.PLL Plot-based data — Level 1l sample plots on Fruska Gora and Odzaci
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Tabesa 28.2. 672004.LTF 'naBue Bpcre npeeha Ha OnonHIMKaMjcKUM Tauykama HuBoa 11 Ha dpymrkoj ropu n Oyanuma
Table 28.2. 672004.LTF Main tree species on the Level II sample plots on Fruska Gora and Odzaci
OLEHA CUMIITOMA OTAKABA
CTAHIOAPOHE NH®OPMAILIMJE/ STANDARD INFORMATION NHO®OPMAIUJE O OLIEHU/ ASSESSMENT DATA SYMPTOM OBSERVATIONS
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Beoma cinab Haraj
XpacToBe Mpe)acTe
CTEHHLE (Corythucha
Quercus arcuata) Ha ziBa
67 1 036.004.011 petraea 5 110924 110924 0 He/No TIpersiesiaHa y3opka
A very weak infestation of
oak lace bug (Corythucha
arcuata) was observed in
two examined samples
Ha  cBum y3opLuma
KOHCTaToBaH cJab Hamag
XpacToBe MpexacTe
CTeHHUIE (Corythucha
arcuata) u cpeamu Hamaj
HeneTHuIe (Erysiphe
alphitoides)

2. 67 3 036.004.001 Quercus robur 5 030824 030824 0 He/No Al samples showed a
weak infestation of oak
lace  bug (Corythucha
arcuata) and a moderate
infestation of powdery
mildew (Erysiphe
alphitoides).
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Tabesa 28.3. 672012.L.SS Y3opkoBame Ha MECTUMA U3JIOKEHNUM CYHIy Y HEIIOCPE/IHO]j OJM3MHN OMOMHAMKAIMjcKuX Tadaka HuBoa II Ha dpyuikoj ropu u Oyanuma
Tabela 28.3. 672012.L.SS Sampling on the sun exposed sites in the vicinity of the Level II sample plots on Fruska Gora and in Odzaci
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67 1 1 110924 Carpinus betulus 035.001.001 He Ja He He -
67 1 1 110924 Acer campestre 095.001.003 He Ja He He -
67 1 1 110924 Tilia tomentosa 105.001.001 He Ja He He -
Jedonujanuja kpoimsy cTadana je ouia
67 3 4 030824 Quercus robur 036.004.001 He Jla He He oko 5%/ The defoliation of tree crowns
was approximately 5%
030824 Jedbonujanuja kporumbu ctabana je duna
67 3 4 Quercus cerris 036.004.008 He Ja He He oko 5%/ The defoliation of tree crowns
was approximately 5%
030824 JHedonujanuja kporumu cradana je Ouna
67 3 4 Acer campestre 095.001.003 He Ja He He oko 5%/ The defoliation of tree crowns
was approximately 5%
030824 JHedonujanuja kporumu cradana je Ouna
67 3 4 Acer tataricum 095.001.004 He Ja He He oko 5%/ The defoliation of tree crowns
was approximately 5%
030824 JHedonujanmja kpormu cradana je Ouna
67 3 4 Crataegus spp. - He Ja He He oko 5%/ The defoliation of tree crowns

was approximately 5%
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29. AHAJIM3A CTABA 3EMJBHMIITHOI'
PACTBOPA

29. SOIL SOLUTION ANALYSIS

CBpxa aHanmM3a 3eMJBHINHOT pacTBOpa Ha
mapuenamMa Jpyror HMBOa je Mpe CBera NpoleHa
OCHOBHHMX TO/IaTaKa O CTamby 36MJBUIIHOT PacTBOpa
U HETOBOj MPOMEHH TOKOM BpEeMeHa. Y3 MpykKame
OCTaJIMX TO/IaTaKa IMOJAIY O 3EMJBHIITHOM PACTBOPY
MOTY MOCIYXXHTH 3a CTYJHj¢ Be3aHE 32 KIIMMaTCKe
MPOMEHE W OJPKUBOT YIPaBJhathbalha IYMCKAM
eKOCUCTeMHMa (HIp. cTaTyca 3aKuIleshbaBamba,
LUKIIYC a30Ta U HA UCXPaHY).

The purpose of soil solution analysis on
Level II plots is to assess fundamental data on the
soil solution status and its changes over time. In
combination with other data, soil solution data can
be used for studies related to climate change and
sustainable forest ecosystem management (e.g.,
acidification status, nitrogen cycle, and nutrient
availability).

Tabesna 29.1. Canpikaj 3amuca ca HH(GOpMaIFjaMa 0 3eMJBHIIIHOM pacTBOPY — 00aBe3HH
Table 29.1. Content of Records with Soil Solution Information — Mandatory

Mapuena OncepBanmja Hatym pH Konaykrupurer
Plot Observation Date pH Conductivity
@pymika ropa 1 1 151124 7,57 285
Fruska Gora
Onanu 3 1 151124 7.69 514
Odzaci

Tao6ena 29.2. Cagpikaj 3anuca ca HHpOpMAaIdjama 0 3eMJBUIIHOM PACTBOPY — OMITHOHATHU
Table 29.2. Content of Records with Soil Solution Information — Optional

TMapuena OrncepBanuja Harym | Xaopuau Cyadpartun Hutpatn | AMOHHjyM AJkaaurer
Plot Observation Date Chlorides Sulfates Nitrates Ammonium Alkalinity
@pymika ropa 1 1 151124 36,0
Fruska Gora 24,96 9,63 0,08 0,30
Onanu 3 1 151124 51,1
Odzaci 41.79 - 1,98 0,52
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30. METEOPOJIOIIIKA OCMATPAIBA

30. METEOROLOGICAL
OBESRVATIONS

Merteoposomka ocMmarpamba TokoMm 2024.
rOoJMHE BpIIeHa cy Ha Taykama HuBoa Il Ha
Opymkoj I'opu um y Jlepomama kox Oraka.
JleTepMUHHCae METEOPOJIONIKMX MapaMeTapa Ha
HuBoy |l mMonuTopmHra je oOyxBartuino oOaBe3He
mapameTpe u T0: Temmepatypy (AT) u penaTuBHy
BnakHoct Basayxa (RH), xomwumHy mnamaBuHa
(PR), 6p3uny (WS) u mpasar Betpa (WD), kao u
cosapHy paaujanujy (SR).

ITogammn PXM3 yka3yjy na ce 2024. roguna
MOKE OKapaKTepucaTh Ca HajTOINIHjOM 3HUMOM,
nposiehem u nerom ox 1951. ronune y Behem nemiy
CpbOuje. HaBemena momanu ce MOTY IOTKPETHTH
YUGEHUIIOM JIa je Ha METEOPOJIONIKO] CTAHUIM Ha
Opyuikoj ropu mMpocevHa TeMIepaTrypa y aBrycTy
2024. romune 6una 27,3°C, a cpenma MakcuMaaHa
35,6'C. Ha cranumm y Jlepomama je 3abesexeHa
HEIITO BHUILJbA CpEAa MECeYHAa M Cpeima
MaKCHMAaJlHa TeMIlepaTrypa Ba3yxa. Y Mecemy jyiy
Cy Ha METEOpOJOIIKMM CTaHWIaMa 3a0eexeHe
cpeame MeceyHe TeMnepatype Buiie ox 26°C, mok
cy y jyny Omine Bume on 22°C (Ha cTaHMIM Ha
Opymikoj ropu 22,6'C, OOK je Ha CTaHHIU Y
Hepomama 6uma 23°C). OBu momaii ykasyjy Ha
HaBeZieHe mnonmatke PXM3-a nma je mnpemasuben
MaKcHUMaiaH Opoj JeTHUX U TPOICKUX JlaHa, Kao U
Tporickux Hohn y Behem nemy CpOwuje, kao u na je
OWI0 MeT TOIUIOTHUX Tajlaca OJi CPEAHMHE jyja J0
CpeIMHOM aBrycra Koju Ccy Owid BeoMma
nHaTeH3uBHU). Ca 1pyre cTpaHe KOJWYHHA
nagaBuHa je 6ura 10 50% y ogHOCY Ha HOpMAaIy.

[Mopmanu cy npukazanu y tabenama, 1aTuM y
MIPUJIOTY M3BEllITaja, NpeIBUEHUM 3a TPHKa3
METEOpPOJIONTKUX  mapamerapa 3a HuBO |l
MOHUTOPHHTA IIIyMCKHX €KOCHCTEMA.

Meteorological observations in 2024 were
conducted on Level Il sample plots on Fruska Gora
and in Deronje near Odzaci. The determination of
meteorological parameters at the Level I
monitoring included mandatory parameters: air
temperature (AT) and relative humidity (RH),
precipitation (PR), wind speed (WS) and wind
direction (WD), as well as solar radiation (SR).

Data from the Republic Hydrometeorological
Service of Serbia (RHMS) indicate that 2024 can be
characterized by the warmest winter, spring, and
summer since 1951 in most parts of Serbia. This is
supported by the fact that the mean air temperature
recorded at the Fruska Gora meteorological station
in August 2024 was 27.3°C, with a mean maximum
of 35.6°C. At the Derome station, slightly higher
mean monthly and mean maximum air temperatures
were recorded.

In July, meteorological stations recorded
average monthly temperatures exceeding 26°C,
while in June, they were above 22°C (22.6°C at
Fruska Gora and 23°C at Derome). These values
confirm the RHMS findings, indicating that the
maximum number of summer and tropical days, as
well as tropical nights, was exceeded in most parts
of Serbia. Additionally, five intense heatwaves
occurred from mid-July to mid-August. On the
other hand, precipitation levels were up to 50%
lower than the normal values.

The data are presented in the tables attached
to the report, specifically designed for displaying
meteorological parameters for Level 1l forest
ecosystem monitoring.
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31. Y30PKOBAILE U AHAJIU3E
OITAJIOI' BUJBHOT' MATEPHUJAJUIA
XPACTA KUTIbAKA, XPACTA
JYXKIbAKA U IIPATERUX BPCTA

31. SAMPLING AND ANALYSIS OF
LITTERFALL OF SESSILE OAK,
PEDUNCULATE OAK, AND
ACCOMPANYING SPECIES

Cakymbame U Y30pKOBAmkE ONaIOT OMJHHOT
MaTepHjaja, Ha TPBOM MECTy, XpacTa KUTHaKa
(Quercus petraea /Matt./ Liebl.) na ®pymkoj ropwu,
xpacra nyxmaka (Quercus robur L.) y Onannma, a
notoM u mpatehux BpcTta, 00yxBatuio je cienche
AKTUBHOCTH:

1. cakymbame OMJBHOT MaTepujaia onajor ca
crabaina,
2. TpaHCHOPT MaTtepujajia Jo jJjabopaTopuje,
3. pasgBajame MaTepwjama Ha (pakuuje
numrha, TpaHYHIa, II0I0BA,
4. cymeme MaTepujaia Ha TeMIepaTypH OJ
70°C y Tpajamy ox 24 yaca,
MJIEBEH-E OCYIIIEHOT MaTepHjaia,
MHKpPOTAACHA TUTECTHjA U
7. XeMHjcKa aHaJIH3a.

oo

JaTymu kama je BpIIEHO cakyIybama Jurrha
U OCTaJor MaTepujania Ha buoWHAMKAIMjCKUM
Taukama HUBoa 2 Ha Ppymkoj ropu u Oyanuma,
maty ¢y y tabemm 1. [Ipema ymyTcTBHMa maTuM y
Manyaimma ,,|CP Forests® ciryx6e, Bpcte npeeha ce
obenexaBajy onpheHnM peaHuM Opojem, pu yemy
XpacT KuTmak uMa 0poj 048, a xpacT myxmak 051.
Jlucam wmatepmjanm octaimx BpcTa apBeha je
obenexxeH koxom 888. Takohe, mpema wucTtuMm
yIIyCTBHMa, y30pPKOBaHO JnuIiihe XpacTa JIy>Kmbaka u
XpacTa KHTHaka oOenexaBa ce komom "11.1"
(rosona "o3Haka y3opka'), ¢ 063upoM Ja ce paam o
[JIaBHUM, OJHOCHO Haj3acTYIUBHUJUM BpCTaMa
npeeha Ha ormegnmM moBpmmHama. Ca 11.2 je
o0enexeH JMCHU MaTepujan mparehux BpcTa, ITOK
cy ca komgoM "16.0" oOenexxeHe cakyIJbeHE
rpanuuie (IpeyHuka < 2 c¢m) Xpacrta JyXKmbaka 1
xpacta kuTmhaka. Kox "114.11" je xopumrhen ga ce
o0enexe CakyIybeH JKup (TI0/) XpacTa TyKmbaKka U
KUTH-aKa, KOjH je MPETXOAHO O/IBOjeH O[] KyITyJa.

IIpema HOBMM ymytcTBUMa ,,ICP Forests®
mporpama, koja ce npuMmemnyjy ox 2024. romune,
MpHKa3 mojaraka mnojesbeH je y 4 tadene: LFP —
[oJaly O OTJIEJHUM IOBPLIMHAMAa M IEPHOAMMA
cakymbama, LFD — momanu o cyBoj macu numrha,
LFC — monmaiu o xemucjkum ananuzama u LFA —
moJal¥ O CyBOj MacH M MoBpiMHHU jumha. OBaj
HA4MH NpUKa3MBama NoAatka Ouhe npuMemeH U y
OBOM HU3BEIITajy.

CakymbeHo numihe, I0I0BH U TPaHYHLIE U3
KOJIEKTOpa Cy TI0 TpHjeMy Y JiabapaTopHjy
OJ[BajaHW, 3aBEJICHM W HYyMEpPHCAaHH Y HWHTEPHY
KIbUTY J1adopaTOpHjCKUX Yy30paka. PasnBojene
(dpaknmje cy 3aTUM CyIICHE Ha Ba3qyIIHO]

The collection and sampling of the litterfall,
primarily from sessile oak (Quercus petraea (Matt.)
Liebl.) on Fruska Gora and pedunculate oak
(Quercus robur L.) in Odzaci, along with
accompanying species, included the following
activities:

1. litterfall collection,

2. transport of litterfall to the laboratory,

3. litterfall sorting into fractions of foliage,
twigs, and fruit,
litterfall drying at 70°C for 24 hours,
grinding of dried samples,
microwave digestion and
chemical analysis.

No ok

The dates of litterfall sampling on the Level
2 sample plots on Fruska Gora and in Odzaci are
provided in Table 1.

According to the guidelines in the "ICP
Forests" manuals, tree species are assigned specific
identification numbers. For instance, sessile oak is
designated as 048, while pedunculate oak is 051.
Litterfall of other tree species is labeled with the
code 888. Additionally, in line with these
guidelines, sampled leaves of pedunculate oak and
sessile oak are marked with the code "11.1"
("sample designation" column), as they are the
dominant tree species on the sample plots. The
foliar material of accompanying species is labeled
"11.2," whereas collected twigs (diameter < 2 cm)
of pedunculate and sessile oak are marked with the
code "16.0." The code "114.11" was used to
designate collected acorns (fruits) of pedunculate
and sessile oak, which had been previously
separated from their cupules.

According to the latest guidelines of the "ICP
Forests" program, implemented since 2024, data
presentation is divided into four tables: LFP — data
on experimental plots and collection periods; LFD
— data on leaf dry mass; LFC — data on chemical
analyses; LFA — data on leaf dry mass and surface
area. This method of data presentation will also be
applied in this report.

Upon arrival, the collected leaves, fruits, and
twigs from the collectors were classified, numbered
and entered in the laboratory's internal sample
register. The separated fractions were then air-dried
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TEeMIIepaTypH TOKOM Iap JaHa, 2 O UM HaKOH TOra
Omia m3MepeHa cyBa maca.

VY30pnu cakymbeHOT OMJBHOT MaTepujaia cy
pa3BpCTaBaHU y YETHPH ITPYIIE - TPaHYHILIE, TNI0JOBU
n Jjumhe TJIaBHHX BpcTa (XpacT KHTHAaK Ha
OpymKoj TOpH, OTHOCHO XpacT JYyXm\aK ¥y
Onanmma) W ocTany JHCHU Marepujai mparehux
Bpcra. [loTeHUMjaHO TPUCYTHH HMHCEKTH CY
onctpameHn. CBU y30pIM Cy OCTaBJbEHHU Ja Oyay
Ba3AyIIHO OCYIIeHW 24 Yaca Ha CyBOM TOILIOM
Baznyxy 110 70°C 10 KOHCTaHTHE Mace U MJIICBCHU Y
oaroBapajyhem mimuy. CyBa Mmaca ¢pakuuja je
W3MepeHa IIpe JaJbuX aHalim3a Kako Om ce
npepayyHalla KOJMYMHA CaKyIJbCHOT Marepujaiia
10 jemununy nospumue (kg/m?).

Omsare ox mo 30 mg cy oxaBajaHe 3a
ompehuare C u N y CHN anamajzepy ca
TEPMOKOHIYKTOMETPH]CKUM JETEKTOPOM
mpomssohaua Elementar cepuje Vario EL Il mo
cranmapaHoM wmeroay oxapehuBama elemenaC
972.43.2000.

[Ipunpema y3opaka [ajbe je BpIICHA
JTUTECTHjOM TOTIIOMOTHYTOM MHKpOTallacuMa ca
A30THOM KHCEITMHOM W BOJIOHUK-TIEPOKCHJIOM Ha
180°C y mukpoTanacHoj nehHUIM TOA HIPUTHCKOM
mpoussohaua Milestone Serie D. 13 HanpasibeHux
pacTBOpa caapxaj S u P oapehuBaH je Ha amapary
“Vista Pro” wmeromoM WHOYKOBaHE KyIUIOBaHE
miasme ICP-OES. Canpxaj merana K, Mg u Ca je
onpehuBan 1mmameHoM TexHHKOM Ha AAC
(aToMCKOM-anCOpHIMOHOM
cunekrpodoromerpujom) wumun  AEC  (aromcko-
E€MHCHOHOM CITEKTPO(OTOMETPH-]OM).

C o03upoM ma cy cBe JI1abopaTopHjcKe
ananmm3e Owie BprieHe ox 25.11. mo 29.11.2024.
TOJIMHE, OBE KOJIOHE Cy oOpucane u3 Taberna Kako ou
ce oehana nmperieTHoCT HCTHX.

KoHuenTpanmje cy mnpepadyHare Ha CyBY
Macy NoOHMjeHy CylIeleM OMJBHOT Marepujajia y
cymiHany Ha 105°C 1o KOHCTaHTHE Mace.
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for several days before their dry mass was
measured.

Samples of the collected plant material were
categorized into four groups: twigs, fruits, leaves of
the main species (sessile oak on Fruska Gora and
pedunculate oak in Odzaci), and other foliar
material from accompanying species. Any
potentially present insects were removed. All
samples were air-dried for 24 hours in dry warm air
at max. 70°C until a constant mass was reached and
then ground using a suitable mill. The dry mass of
the fractions was measured before further analyses
to calculate the amount of collected material per
unit area (kg/m2).

Sample weights of 30 mg were separated for
C and N determination in a CHN analyzer with the
thermoinductometric detector manufactured by
Elementar from the Vario EL IlI series, using the
standard method of element C determination
972.43.2000.

Further sample preparation was carried out
using 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 using either AAS (Atomic Absorption
Spectrophotometry) or AES (Atomic Emission
Spectroscopy) flame techniques.

Since all laboratory analyses were conducted
between 25 November and 29 November 2024, the
corresponding columns were removed from the
tables to enhance clarity.

The concentrations were recalculated for the
dry weight obtained by oven-drying the plant
material to constant weight at 105°C.



Tabema 31.1. Jlatymu cakylubama onajor OMJbHO MaTepHjajia U BPCTE CaKyIUbEHHMX y30paka Ha buoumHankaiujckum

Taukama HuBoa 2, Ha ®pymkoj ropu u y Oyaruma.

Table 31.1. Dates of litterfall sampling and types of collected samples on the Level 11 sample plots on Fruska Gora and

in Odzaci.
®pymxka ropa/Fruska Gora Oyanu/ OdZaci
Jluer I'pane o Jluer (ocTane Ipane o Jluer (ocTane
(xpact (xpact A BpcTE) Jluer (xpact p N Bpcre) Leaf
Jaty (xpact Hary (xpact (xpacT .
KHTIAK | KHTHaK Leaf JIYKHbAK) (accompanyin
M KHTHaK - M JIYKHAK) JIYKHAK) -
Date ) ) ) Fruit (accompanyin Date Leaf Twigs Fruit g species)
Leaf Twigs . g species) (pedunculat
- : (sessile (pedunculat | (pedunculat
(sessile (sessile 0ak) e oak) e 0ak) e 0ak)
oak) oak)
26.08. + + + 26.08. + + + +
30.08. + + 02.09. + + +
02.09. aF + + 18.09. + A i
18.09. + + + 02.10. + + +
02.10. + + + 08.10. + + +
08.10. + + + 16.10. + + + +
16.10. + + +

ITo 3aBpmeTKy Bereranmonor nepuoxaa 2024.
roauHe, ca OMOWHAMKAIM]CKUX Tadaka Cy Y3eTH
y3opuu Juinha HMCOUTHBAaHUX/TJIABHUX — BpcTa
npBeha, kako OW ce oapenuie JTUCHA ITOBPIIHHA
[m?] u cyBa maca mumha [g]. Y3opaxk 3a momenyTe
anamuze Opojao je 100 ynmcToBa MO CBAaKOj BPCTH.
Jlucna moBpmmHa je oxpehena amapatom ADC
Bioscientific Ltd. AM300 Portable Leaf Area Meter,
HAaKOH 4Yera Cy JINCTOBU CTaBJbEHH Ha CYIICHE.
CymeHn cy IO arncoliyTHO CYBOT CTama, Ha
temnepatypu oz 105°C, y Tpajamy o1 24 Jaca.

[omanm o cyBoj Macu OMJBHOT Marepujana
NPUKYIIJEHOT Ha y30puuMa HuBoa 2 Ha dpyikoj
Tlopu u y Omkanuma cy npruka3anu y aHekcy 13.

At the end of the growing season in 2024, leaf
samples of investigated/ main tree species were
taken in order to determine LA - leaf area [m?]) and
DW — dry weight [g]). 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.

The data on the dry mass of plant material
collected at the Level 2 sample plots on Fruska Gora
and in Odzaci are presented in Annex 13.
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Ta6ena 31.2. LFP. Onuru nonaum o bruonnaukanyjckum tTaukama HuBoa 2 Ha @pynikoj ropu n Oyannuma ca Kojux Cy y3eTH y30pLH Ollajor OMJBHOT MaTepHjaa.
Table 31.2. General data regarding the Level II sample plot on Fruska Gora and in Odzaci where litterfal samples were collected

AKTHBHH nmepuoJ Cakyn/bamba
Collection period

. . I'eorpadeka mmpuna Teorpadcka nyxuna Haamopcka . IoBpmmHa y30pKkoBama
Pennu 6poj Jlp:xaBa | Bpoj orneane noppumHe Latitude Longitude Bucuna Bpoj xoaexTopa Sequence number TIpumende
Sequence number | Country Plot number (CCMMCC) (CCMMCC) Altitude Collector number (m?) On (JAMMIT) Jo (AAMMIT) Comments
From (DDMMYY) | To (DDMMYY)
1 67 1 450922 194939 10 20 2500 010624 161024 -
1 67 3 452717 191028 2 20 2500 010624 161024 -
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32. Y30PKOBAILE U XEMUJCKE
AHAJIM3E ATMOC®EPCKHUX
ITAJJABUHA

32. SAMPLING AND ANALYSES OF
ATMOSPHERIC PRECIPITATION

VY30pkoBamke © aHaium3e aTMOCHEPCKUX
maJgaBUHA (B1aXxHa JIETIO3HIIN]a) Ha
buonHmuKanmjcKkuM TagkaMa HuBoa 2 Ha Dpyiikoj
ropu u y Opanmma, oOyxBarwio je cienehe
AKTUBHOCTH:

1. mepuwomwvHM WU3JacCOM HaA TEpPEeH paau
Y30pKOBam€ MajaBuHa U3 KOJICKTOpa,

2. TpaHCHOPT CAaKyIUbEHUX MaJaBHHA JIO
nabopatopuje,

3. mabopaTopHjcKa MpHUIpeMa y30paka,

4. XxeMmHjcKe aHaIu3e.

Sampling and analyses of atmospheric
precipitations (wet deposition) on Level 1l 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

Ta6ena 32.1. JlatymMu y30pKoBama BOJICHE ICMIO3HIMje HA: a) OMOMHINKAIIN]CKO] Tauky HIBOA 2 Ha Dpy1koj ropu u 0)

OMOMHIMKAIIN]CKOj Tauky HUBOA 2 y Onranmma.

Table 32.1. Dates of wet deposition sampling on a) the Level Il sample plot on Fruska Gora and b) the Level Il sample

lot in Odzaci.
Hdatym ®pymxa ropa/ Fruska Gora Hatym Onanu/ OdZaci
Date Throughfall Bulk Stemflow Snow Date Throughfall Bulk Snow
25.01. 25.01. +
27.03. + + 27.03. + +
22.04. + + + 22.04. + +
10.05. + + + 10.05. + +
17.05. + + + 17.05. + +
27.05. + + + 27.05. + +
06.06. iia i i3 06.06. i i3
05.07. + + + 05.07. + +
02.08. + 12.09. + +
02.09. + 18.09. + +
12.09. + + + 02.10. + +
18.09. + + + 08.10. + +
02.10. + + + 16.10. + +
08.10. + + +

HasuBn y3opaka m o3Hake y Tabemama cy
matTm 'y ckimaay ca ymyrtcrBuma L JCP  Forests*
[porpaMa, HaBeACHUM y MaHyaluma 3a npaheme
BaakHe gemosummje.  "Throughfall*  ysopak
03Ha4yaBa y30pKe CaKyIJbEHE U3 KOJIIEKTOpa KOju cy
ce HaJla3WJIM UCIIO/I KPOLIbY cTadana, u y Tabenama
DEM u DEO oBa Bpcta y3opka je obenexeHa
opojem ,,1. "Bulk" y3opak o3HauaBa y30pKe
CaKkyIlJbeHE M3 KOJIEKTOpa KOju Cy ce Hala3Hjid Ha
oTrBopeHoM mosby. Y tabenmama DEM u DEO oBa
BpCTa y30pKa je obenexeHa OpojeM ,,2°. Tpeha
BpCTa y30paka HOCH 03HaKy "9" 1 03HauaBa y30pKe
cuera ("Snow"), Koju Cy cakylbeHH U3
HMCTOMMEHUX KOJEKTOpa MOCTaBJHEHUX KAKO HCITOJ
crabasa, TaKo U Ha OTBOPEHOM 1oJby. Tokom 2023.
roguHe, Ha crabinuma OykBe, MNpBH MYT CY
mocraBlbeHn © T13B. stemflow” komekropu
(obemexxenn ca Opojem 4), KOjU CaKyIbajy BOAY
KOja ce clMBa HU3 KOpy crabala.

The sample names and designations in the
tables are given following the “ICP Forests program
guidelines as specified in the manuals for
monitoring wet deposition. A “throughfall” sample
is a sample taken from the collectors placed beneath
the tree canopies. In DEM and DEO tables, this
type of sample is labelled “1°. A “bulk™ sample is a
sample taken from the collectors that were placed in
the open and labelled 2" in the DEM and DEO
tables. The third type is labelled 9" and refers to
the samples of snow taken from the collectors of the
same name (‘Snow’) placed both beneath the forest
canopy and in the open. In 2023, for the first time,
“stemflow" collectors were installed on beech trees,
marked with the number "4", designed to collect
water flowing down the tree bark.
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Komona ,,Ocobuna y3o0pka“ mnpencraBiba
00jallbemhe 0 KOTMYHHN U KBAJIMTETY y30pKa, 1a JTd
je mouwio 1o omrehema konekTopa, uta. bpoj ,,1“y
OBOj KOJIOHM O3HayaBa Ja Cc€ paguio o
,,HOPMAJHOM™ y30pKY, KOjU HUje KOHTAMHUHHUPAH U
gyja je KOJWYMHA MOTJia Ja ce m3Mmepu. bpoj ,,5¢
ynyhyje na je gounuio a0 T3B. ,,JIpesiuBama’,
OJTHOCHO JIa je KOJIMYKMHA Bojie Omiia Beha oJ1 yKyIHe
3alpeMuHe KOJeKTopa. Y TOM Cy4ajy, KOJIHYHHA
CaKyIJbEHUX najiaBuHa ce npecTaBsba
MUHUMAJIHOM BPEIHOIINY, IITO je Y OBOM CIy4ajy
YKYITHE 3alpeMUHE KOJIEKTOPA.

IIpema ymryTcTBuMa ,,ICP Forests* mporpama,
Koju ce mpumemnyjy on 2019. rogune, tabene ca
obaBesuum (DEM) wu  ommmonum  (DEO)
eneMeHTHEMa OW Tpebaje ma Oymay criojeHe y jemHy
3ajemHnuKy Tadery. C 0063upoM ma Ou ce crajameM
OBHX Tabela N3ryousia NperieJHOCT YCIea BETUKOT
Opoja KOJIOHA W TomaTaka, IOMAIld CYy OCTaIh
pa3nBojeHu y 1IBe Tadele.

[lpunukoM  y30pkoBama NaJaBUHA U3
KOJIEKTOpa, OoLie y KojuMa Cy ce HaJa3uiu y30pLu
MaJjaBUHA 3aME-UBaHE CY HOBUM (YHCTHM) OOIIaMa,
Kako Ou Owmia m30erHyTa KOHTaMHUHAIMja y30paka.
VY3o0pIu ¢y oaMax Mo CaKyIybaky TPEHCIOPTOBAHU
y  nmabopatopwjy MHCcTHTyTa 3a  HH3HjCKO
IIYMapCTBO ¥ KUBOTHY CPEIIUHY .

Takohe, Tpeba HallOMEHYTH Ja CYy TOKOM
Mepuojia y30pKOBama BPIICHE M AKTUBHOCTH Ha
oJlpKaBamy KOJIEKTOpE, KOje Cy ce cacrojaje y
NEpUOJUYHOM TIpamy JIeBKOBa M LpeBa U3
KOJIGKTOpA, 3aMEHH 3allTUTHUX MpPEXKHIA, Kao U
3aMeHH OImMTeheHnX KOJIeKTopa.

[lpucienn  y3opuum 1O  mpujeMy Y
nadopatopujy MHCTUTYTa 32 HU3UJCKO CYMapCTBO U
KUBOTHY CpelIMHY OWBajy pPErHCTPOBaHH U
HYMEpHCaHH Yy KiUTY y3opaka. Hakon Tora ce
MPUCTYTIAa MEpPEHY KOIWYMHE CaKyIJbeHEe BOJC M3
KOJIGKTOPE U TIpUIpEMama y3opaka 3a XeMHUjCKe
anamuze. [Ipuirkom npunpeme y3opaka, BoljeHo je
padyHa Ja ce M3 CBaKOrl KOJIEKTOpa y3Me jeJHaKa
KOJIMYMHA BoJe. 3ajeIHUYKH Y30paK IpaBJbeH je
moce0HO 3a KOJIEKTOpe KOjU Cy OWIIM JIOUMpPaHHu Ha
OTBOPEHOM TIOJBY, a TIOCEOHO 3a KOJIEKTOpE KOjU Cy
ce HaNasWwiIM YyHyTap cacTojuHe. [lpumnpemibeHH
Y30PIIH CY, 10 IIOYETKA XEMHjCKHX aHalu3a, UyBaH!
y dpwkunepuma Ha Temneparypu o +4°C.

XeMujcke aHaIM3e 3aMo4YnBy oApehuBamemM
KOHIyKTHBHTETa M PH BpemHocTn ymorpeGom
KOHJTyKTOMETpA, OJTHOCHO MOTCHIIMOMETPA,
PECIIEeKTHBHO. Y30pIH ce 3aTUM (PHIITPUPAjy Kpo3
MemOpancku ¢untap 0.45 pm kako Ou ce yKIOHHO
YBPCTH MaTepuall M Y30paKk CTa0WIM30Bao 3a
cnenehe amanmmze. 3aTuM, y30pIM  BIaXKHE
JIeTIo3UIIje OMBajy MOJIE/hbEHH MpeMa aTMKBOTHMA
3a TOjeAMHE aHanmM3e. Ipyma  moay3opaka
HaMemeHa 3a oapehuBame meraiga Ha AAC OuBa
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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. Number 5" which can be
found in some columns, also defines a "normal
sample, but its precise quantity of precipitation
couldn’t be determined (in mm) due to overflowing
from collectors caused by abundant rain in the
sampling period.

According to the ICP Forests program
guidelines implemented since 2019, tables
containing mandatory (DEM) and optional (DEO)
elements were supposed to be merged into a single
unified table. However, due to the large number of
columns and data, which would reduce clarity, the
information has been kept separate in two tables.

During precipitation sampling from the
collectors, the bottles containing precipitation
samples were replaced with new (clean) bottles to
prevent contamination. The samples were
immediately transported to the Laboratory of the
Institute of Lowland Forestry and Environment.

Additionally, maintenance activities were
carried out during the sampling period, including
periodic cleaning of funnels and collector tubes,
replacement of protective meshes, and replacement
of damaged collectors.

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
+4°C till the beginning of 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 um
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% HNO3, to



nep3epsupana ca 65% HNOs rae je pH Bpennoct
JIOBOJM Ha OKO Ha 2. Y3opi 3a oapehuBame TOC
u DOC Ttakolhe OuBajy 3aKkHINE/bEHH IMPE CaMe
ananmse. CBU y30pIH 3aTHM OWBAjy CKIQAUIITEHH
y Mpaky Ha Temnepatype oko 4°C y gpukuaepuma.
300r oxprkaBama OajgaHca a30Ta, IPEMOPYUIEHUBO je
na ce anamuse oapehuBama mwerosux dpopmu (NOs,
NHs u N total) page npBo, no moryhHocTn Ha Han
npujemMa. buTHO je ma ambamaka y Ko0joj ce
CKJIafuIITe y30pim OyJie 0] MHEPTHUX MaTepHjaiia
KaKo ce y30pak He OM J0JaTHO KOHTaMHUHHUpao. 3a
y3opke uuju je PH>5S oapehyje ce ToranHn
ATKAJINTET  BOJYMCTPH|CKA  THUTPAIHjOM  ca
crannapan3zoBanuM pactBopom HCIl y nBe Tauke
exBuBasieHuuje. Canpxkaj ¢ocdopa u3 docdara
onpehuBaii cMO CHEKTPOPOTOMETPHCKH TIOCTIE
0ojerba MOJNMOJCHCKUM IUIAaBUM H  YHUTama
ancopObanim Ha 340 nm. OppehuBame N wu3
aMOHHjYM joHa BPIIIHIIO ce Takohe
criektpooromerpujcku mo Nessler-y na tanacHoj
IOyXHHHU 011 425 M, TOK Cy ce HUTpATH oapehuBanu
TakoJje  CHeKTPOPOTOMETPHjCKH  CTaHAAPIHOM
meronoM EITA 6poj 51862 ca 6pyrmaom Ha 410 nm.
Canmpxaj  ykymHor  aszota  onpehuBan  je
allMMMETPUJCKH  HAKOH Makpo- Kjempanose
nectmranuje mo EITA 351.3 wmeromn. Canapikaj
cymnopa w3 cyndaTtHuX joHa oxpehuBan je
jomomerpujckoM TuTpanujoM ca Na-trocyidarom
HaKOH TalloXkewma cyndara Ba-xpomarom u
peTuTpanuje BUIIKa XPOMAaTHUX jOHA. XJIOPHUIHH
JOHH Cy KBaHTHUTAaTHBHO OJpehUBaHM THTpaLUjoM
CTaHAAapPAN30BaHUM PacTBOPOM CpeOpO-HUTpATa 110
Mohr-y. Cangpxaj merama Mg u Ca y mpexomHo
3aKHUIIEJFEHIM y30pIuMa onpehuBaH je miameHoM
texuukoM Ha AAC, nmok je cagpxkaj Na n K
onpehuBan mmamenom TexHukom Ha AEC.
3akuiiesbeHl AIMKBOTU 3a OjjpehuBame yKymHOT
opranckor yribenuka (TOC-total organic carbon) u
pactBopHOT opraHckor yribeHuka (DOC-dissolved
organic carbon) mnpouecyupanu cy nHa TOC
amanajzepy (liqui TOCII, Elementar) u onpehusanu
npema Metoau US EPA 415.3. 3a npepauyHaBame
pesynTaTa ¥ MaHWUMNYJAlMj)y HCTUMa KOpHIINheH je
nporpam Excel. CBu ucnuTuBaHM y30pIiH, 3a CBE
WUCIMTUBAHE IapaMeTpe Haja3wil Ccy ce Yy
rpaHMLamMa JAeTeKIHje NPUMEHUBAHUX METOoJa
(Anekc 8).

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. To maintain the balance of
nitrogen, it is recommended to determine its forms
(NOs, NH4, 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 to avoid
further contamination. For the samples with pH>5,
the total alkalinity was determined by volumetric
titration with a 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. The
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, using the
EPA standard method No 51862 at 410 nm brucine.
The total nitrogen was determined by macro-
Kjeldahl distillation followed by the acidimetric
method according to EPA method No. 351.3. The
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 the 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 (Annex 8).
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Ta6ena 32.2 PLD. Onurru nopanu 0 OMOMHANKAIM]CKO] TAYKH HUBOA 2 Ha Ppyikoj ropHu.
Table 32.2 PLD. General data regarding the Level II sample plot on Fruska Gora

AKTHBHH NEPHOJ CAKYI/bamba Bpoj n
i i OBpIINHA
Pennu Bpoj orsenne O3znaka Teorpagcka Teorpagcka Haamopexa Collection period nepuoia Mopaen Bucuna KomI:KTopa Bpoj
opoj 3emiba noBpuIHHe KOJICKTOpa IHPUHA JYAKHHA Bucuna Ipeu natym | Kpajmu gatym | CaKylubamba | koJeKkTOopa KOJIEKTOpa Collector KonekTtopa
Segnu | Country Plot b Collector Latitude Longitude Altitude (AAMMIT) (AAMMIT) Number of Collector Collector area Number of
mber ot number attribute (CCMMCC) (CCMMCC) Start date End date collection model height (m) m?) collectors
(DDMM) /DDMM) periods

1 67 1 1 450922 194939 10 010324 081024 11 1 1 0.02 20

2 67 1 2 450922 194939 10 230323 081024 11 1 1 0.02 5

3 67 1 4 450922 194939 10 270324 081024 11 1 1 0.24 5

4 67 1 9 450922 194939 10 201223 250124 1 1 1 0.07 5
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AKPOHUMMU KOPUINREHU Y TEKCTY/ ACRONYMS USED IN THE TEXT

SP/ BUT Sample Plot
Buounnukaryjcka Tauka

CLRTAP KonBeHuyje 0 mpekorpaHMYHOM IIPEHOCY Ba3IyLIHUX 3arahema

Convention on Long-Range Transboundary Air Pollution
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