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M3Bopa: Y pagy cy onuncaHa ABa HoBa HanasuwrTa speca (Calluna vulgaris (L.) Hull.) Ha nogpyu-
jy HaumoHanHor napka , hepgan®, Ha N1arMoKNacHOM rHajcy M OrnoA30/bEHOM KMCEOM CMe-
hem 3emsbUWTYy. Bpec Ha HOBUM HaNasuLLTMMA rpasm 3ajesHuuy ca dyksom (Calluno-Fagetum
moesiacae Cvj. 2003). Oa 3ajegHnLa je GIOPUCTUYKM BPAO CUPOMALLIHA U eaadCKM YCA0B/bEHA.
Y cnpaty gpseha u xdyrba nojassbyje ce camo dykea (Fagus sylvatica. subsp. moesiaca (Maly)
Czeczott)), a y cnpaty npusemHe pnope gomuHmpa spec (Calluna vulgaris (L.) Hull.). Mpema cnek-
TPy apean TMNOBA y 0BOj 3ajeaHuMuUM npeoBnahyjy mesodunHe dusbHe BpCTe CpesHeeBponcKkor
apean Tvna, a nosehaHo je yyewhe KcepoTepmHux dusbaka cydmeauTepaHcKor apean Tuna.
Mpema d1ONOLKOM CNEKTPY OBa 3aje4HMLaA je XeMUKpunToduTcka ca nosehaHum yyewhem xa-
meduTa, LWITO MHAMLMPA NOTOPLIAHEe CTaHWLLHE ycioBe. [pema BNaxkHOCTM 3aje4HNMLaA je Kcepo-
Me30QWIHa, TpemMa peakLmju 3em/buLTa je aunaoduaHa, Npema KONMYMHM a30Ta Y 3eM/bULLTY
M3pasnTo oAnroTpodHa, Npema CBETN0CTH je nonycumoduaHa, a npema TonaoTu je Me3oTepmHa.
3ajefHuUUa OyKBe v Bpeca NpefCcTaB/ba AerpaalMoHu CTaanjym OYKOBUMX LYMa.

KrbyuHe peuun: Bpec, 3awTuheHa BpcTa, Calluno-Fagetum moesiacae, Hepaan, EKONOWKM CNeKTPn

YBOA

Y paay ce npoyyaBsajy ABa HOBa HanasuwWwTa
Bpeca (Calluna vulgaris (L.) Hull.) Ha nogpyuyjy
HaumoHanHor napka ,bepgan”. 3awtuheHa no-
Apyyja, Kao wTo cy HaumoHanHM napKosu ce np-
BEHCTBEHO YCMOCTaB/bajy pagu 3awTute duoau-
Bep3uteta (Nedeljkovic¢ et al.,, 2019), a Bpecy
Cpbuju cnaga y ctporo 3awTtuheHe dusbHe BpcTe
(*2011), na cTora gBa HOBa Ha/Na3uLLTa OBE PeTKe
BpcTe y Cpduju umajy nocedaH 3Hauaj.

Bpec je HUCKKU 3um3eneHn KOyH, BucuHe 30-
60 (100) cm. To je jeanHa BpcTa y poay Calluna
Salisb. Koju npunaga BpcTtama doratoj nopoanum
Ericaceae Juss. Og npupoge ce jaB/ba y Hajsehem
neny EBpone, nsyses Kpajrer jyronctoka. Mima
LIMPOKO pacnpocTparberbe of ceBepa Hopeeluke
no Mapoka un og 3anagHe odane Espone go
Toboncka usa Ypana Ha nctoky. Y EBponu Bpec je
HajBuLUIe 3acTyNn/beH Ha 3anagy U cesepy: Ha 3a-
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nagy CkaHauHaswuje, Bennkoj bputanumjn, Npckoj,
XonaHguju, benrmjn, ®paHuyckoj, [laHcKoj u ce-
BepHOoj Hemaukoj. OGMNHO je 3acTyn/beH Uy LeH-
Tpanoj EBponu: y Yewkoj, Cnosaykoj, Ayctpumju,
Mahapckoj, PymyHuju, OOK je jy»KHU]je oa ceBepo-
nctoyHmx Kapnata sHatHo pefhu (Fukarek, 1963).

Ha BankaHcKOM nonyocTpsy Bpec Yyrnas-
HOM pacTe y 3anagHom geny (Xpsatcka, bocHa
n XepuerosuHa), a uayhu npema UCTOKy Mma ra
cBe mame. Y Cpduju je Bpao peTKo 3acTyn/beH U
[0 caza je 3adenexkeH Ha YeTUPY NOKANUTET], Of,
yera cy Tpu y 3anafHoj 1 jyros3anagHoj Cpduju:
Ha boparu (Panci¢, 1871.; Cvjetic¢anin et al.,
2014), 'yyesy (Jovanovi¢, 1962.; Stojanovi¢,
Stevanovi¢, 2008.) n fonnju (Saboljevic et al.,
2020). Y uctouHoj Cpduju Bpec je ao caga 3adene-
JKEH Ha TpuY HanasuwTa Ha nogpydjy HM , bepaan”
(chuka 1): HanasuwTe 1 (McTOoYHO opf rpedeHa
MNeTpoc) (Cvjeti¢anin, 2003), HanasuwTa 2 (3anaa-
Ho opg, rpedeHa MeTtpoc) u 3 (M3mehy dyror nosba
n hespuHa) (Cvjetic¢anin et al., 2012). Y oBom
pajy cy onucaHa jol ABa HOBa Hasla3uLUTa Bpeca,
jyronctouyHo og Tekunje, Ha TepuTopujn MeTposor
cena - HanasumwTe 4 (ucnog Bpxa flena Masuua)
1 HanasmwrTe 5 (Mcnog Bpxa Benuka Kosunosa).

Ha gBa HOBa HasasMwWwTa NPOYYEHU Cy Opo-
rpadckn n egadckm ycnosu ctaHmwTa (yrepheHn
Cy reo/IoLWKa Noaiora v Tun 3emsbuiuTa), ypaheHu
cy GUTOLEHONOLWKN CHUMUM U GUTOLEHONOLLIKA
Tabena. Ha ocHoBy OUTOLLEHONOLWKUX UCTPAXKM-
Batba yTBpheHa je ¢puTOoLEeHONOLWKa NpUnagHocCT
3ajegHuue, NPUMKAsaHU Cy pesynTaTu aHanuse
€KOJIOLKMX cneKkTapa (ogHoc dusbHMX BpCTa npe-
Ma CBET/IOCTU, TONJIOTU, BAAKHOCTU, PEKLMjU 3e-
MJ/bULLTA U KOJIMYMHM a30Ta Y 3eM/bULLTY), Kao U
aHanu3e SUONOLLKOT CMeKTpa (CNEKTPA KUBOTHUX
dbopmu) 1 xoposoLKor cneKkTpa (cnektpa apean-
TUMNOBA).

MATEPUJAA 1 METOAE

Jloumparbe HOBMX Ha/Na3uLWTa Bpeca ussplLue-
Ho je nomohy py4Hor GPS ypehaja Topcon GMS-2,
KOju MMa TayHOCT 20 1 m, a NoBpLUMHE CYy CpayvyHa-
Te U3 KoopAMHaTa rpaHMYHMX Tayaka. Hanasmwra
Bpeca npuKasaHa cy Ha Tonorpadckoj kaptm, R
1:25000 Cekuwmja Opiasa 4-2 (*1972).

Y cBpxy yTBphMBatba LeHOEKONOWKNX KapaK-
TEPUCTUKA, Ha TEPEHY je NPUKYN/beHo 5 ¢puToLe-

HOJIOLLKMX CHUMaKa (3 Ha NPBOM, @ 2 CHUMKA Ha
OPYroM HanasuwTy), KOjuU Cy CNOXKEHU Yy duUTo-
ueHonowky Tadeny (Tadena 1). UcTpaxkmBarba cy
0daBsbeHa No GIOPUCTUYKOM CUCTEMY, MO METOAY
BpayH-bnaHKea (Braun-Blanquet, 1964). busbHe
BpCTE Cy AETEPMUHUCAHE HA OCHOBY /IUTepaTyp-
HUX nssopa: “d®nopa Cpduje” (Josifovic et al.,
1972-1977, Saric et al., 1992; Stevanovi¢ et
al., 2012), ,Flora Europaea” (Tutin et al., 1964-
1980.) n ,,Ikonographie der Flora des slidostlichen
Mitteleuropa” (Javorka, Csapody, 1979).
Xoponowku cnekTap je ypaheH no Fajuhy (1980,
1984), a dMONOWKM CNeKTap U CNeKTpU eKono-
WKKX KapakTepuctuka no Kojuh et al. (1997) n
Ellenberg, Leuschner (2010).

Meponowka npoy4yaBatba cy odaB/beHa Ha
OCHOBY ABa MCKOMaHa nefosiolwka npoduna (Ha
CBAKOM HanasuwWTy Mo jesaH), a TMn 3em/buLuTa
je oapeheH no knacudumkaumjn LW kopuha et al.
(1985). reonowka nogsora je oapeheHa Ha dasm
,,OCHOBHe reosiowke Kapte Cpduje”, incra ,[oroun
MwunaHoBau” (BorgaHosuh et al., 1978).

PE3YATATHU UCTPAJKUBAIbA

MpBO HOBO HanasMwWTe Bpeca ce Hanasu Ha
rpedeHy ucnog spxa Jlena Masuua (cavka 2).

Bpec ce oBae nojassbyje Ha HALMOPCKUM BU-
cnHama og 200 po 250 m, Ha ceBepHOj n cese-
po3anagHoj eKcnosnumju, Ha BpAeTHOM Harndy
opg,45°00 50° (camka 2). MoBpliMHa HanasmwTa je
1.214 m?, a ueHTap OBOT Ha/la3MLLTa UMa KOOPAM-
HaTe A=22°25'20" n $=44°39’45" no Gauss-Kriiger
KOOPAMHATHOM cucTeMy-30Ha 7. OBO HanasuwrTe
Bpeca (cnvka 1-6p. 4) yaasbeHo je 794 m of Ha-
nasuvwTa 1, a pasgasbuHa y 04HOCY Ha HanasuwTe
2 n3Hocm 656 m BasaywHe nAuHuje. feonowka
noa/ora je NAarMoKAacHM rHajc, a 3eM/buLuTe je
onoa3o/beHo Kuceno cmehe.

[pyro HOBO Hana3uwTe Bpeca ce Hafasn Ha
rpedeHy ucnog Bpxa Benvka Kosunosa (civka 3).

Bpec ce oBae nojassbyje Ha HALMOPCKUM BU-
cnHama og 280 ao 320 m, Ha ceBepo3anagHoj u
CeBEepHOj eKCno3numjun, Ha BpaeTHOM Harndy o
45°. MoBpLKMHa Apyror HOBOT Ha/Na3uLWTa Bpeca je
1.452 m?, a ueHTap 0BOr Ha/ja3uLWTa MMa KoopAu-
HaTe A=22°25'43" n $=44°39’12" no Gauss-Kriiger
KOOPAMHATHOM cucTeMy-30Ha 7. OBO HanasuwrTe
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Cnuka 1. Hanasuwra speca (Calluna vulgaris (L.) Hull.) Ha nogpyujy HIM , hepgan” Hanasuwrte 1 (Cvjetic¢anin,
2003), HanasuwrTe 2 (Cvjetic¢anin et al., 2012), HanasuwrTe 3 (Cvjeti¢anin et al., 2012), HoBa Hana3uwTa (4 1 5).
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Cnuka 3. [lpyro HoBo HanasuwTe Bpeca (Calluna vulgaris (L.) Hull.) y HN , bepgan“ Ha rpedeHy ucnog spxa
Benunka Kosmnosa
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Bpeca yaasbeHo je 1639 m oz Hanasuwra 1, pas-
[a/bUHA Y OAHOCY Ha HanasuwTe 2 n3Hocu 1680
m, AOK je pa3fa/buHa Y O4HOCY Ha NPBO HOBO Ha-
nasvwrte (camka 1-6p. 4) 1.147 m BasayLwHe nu-
Huje. leonoLwkKa Noanora je NaarMoKaacHU rHajc, a
3eM/bULLTE je 0NoA30/bEeHO Knceno cmehe.

Ha ocHoBy aHanunse GUTOLLEHONOLWKUX CHUMa-
Ka yCTaHOB/bEHO je Aa ce Bpec Ha 06a HOBA Hana-
3U1LLTa Nojassbyje y wWymama SyKee, ca Kojom rpagu

Tabena 1. dutoueHonolwKa Tadena

3ajeaHuuy Calluno-Fagetum moesiacae Cvj. 2003.
HaBegeHa acouujaumja npunaga noacsesu Luzulo-
Fagenion B. Jov. 1976., cBe3un Fagion moesiacae
Blecic¢ iLakuS$i¢ 1970, peay Fagetalia sylvaticae
1 paspeay Querco-Fagetea Br.-Bl. et Vlieg. 1937
(Tomi¢, 2006). DnopucTUYKK cacTaB 3ajegHuLe
OykBe u Bpeca (Calluno-Fagetum moesiacae Cvj.
2003) npukasaH je y Tabenm 6p. 1.

Asocijacija

Lokalitet

Broj fitocen. snimka 1/2019 2/2019
Odeljenje (odsek) 62a 62a
Nad. visina (m) 200-220  220-240
Ekspozicija N N
Nagib (°) 50 45
SPRAT |

Sklop 0,6 0,5
Srednja visina (m) 10 8
Sr. precnik (cm) 20 20
Sr. rastojanje (m) 7 8
Fagus sylvatica ssp. moesiaca 3.5 3.4
SPRAT Il

Sklop 0,1 0,1
Srednja visina (m) 2 3
Fagus sylvatica ssp. moesiaca + +
SPRAT IlI

Pokrovnost 0,9 0,9
Calluna vulgaris 4.5 4.5
Cytisus nigricans +.2 1.2
Vaccinium myrtillus 2.2 1.2
Fagus sylvatica ssp. moesiaca + +
Luzula luzuloides +.2 +.2
Deschampsia flexuosa +.2 +
Genista tinctoria +
Hieracium murorum +
Cytisus hirsutus +

Polypodium vulgare
Asyneuma trichocalycinum
Campanula persicifolia
Dianthus collinus
Vaccinium vitis-idaea

Silene borysthenica

Calluno-Fagetum moesiacae Cvj. 2003.
NP ,Derdap“ — Petlovo selo

3/2019 4/2019 5/2019
62a 51a 51a
240-250 305-320 280 -305
NW NW N
45 45 45 Stepen
prisutnosti
0,6 0,6 0,7
10 10 14
30 25 30
6 7 6
3.4 1.1 4.3 Vv
0,1 0,3 0,1
2 4 2
+ 1.2 1.2 Vv
0,9 1,0 0,9
3.4 5.5 5.5 Vv
+.2 1.2 +.2 Vv
+.2 1.2 2.2 Vv
+ 1.2 + Vv
1.2 +.2 +.2 \%
+.2 +.2 + \'}
+.2 + 1}
+ 11
l
+.2 +.2 1
+ 1
|
|
+.2 |
+ |
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Ha npBom HOBOM HanasuwWTy Bpeca (Mcnog
Bpxa Jlena Masuua) (Tadena 1-puTtoLEHONOLWKHN
cHumum 1, 2 n 3) y cnpaty gpseha nojassbyje ce
camo OyKBa (Fagus sylvatica_ssp. moesiaca (Maly)
Czeczott) umnje cy BucuHe kpehy og 8 o 10 m, a
npeyHuum og 20 go 30 cm. Cknon je jako paspeheH
n kpehe ce og 0,5 go 0,6. KomduHoBaHa oueHa
OpPOjHOCTU, MOKPOBHOCTM U 34PYKEHOCTHM 3a ByKBY
ce kpehe oa 3.4 oo 3.5. Y cnpaty %dyra nojassbyje
ce camo OyKBa, ca NojeAMHaYHUM NpUmepLmMa y
cBa TpU GUTOLLEHONOLLKA CHUMKA. Y cnpaTty npu-
3emHe dnope 3adenexeH je manun dpoj Backynap-
Hux dusbaka (13), a AOMMHAHTHA BPCTa je Bpec
(Calluna vulgaris (L.) Hull 3.4-4.5). Ocum Bpeca y
cBa TpWU PUTOLLEHO/IOWKA CHMMKaA NojaB/byjy ce:
Vaccinium myrtillus L. (+.2-2.2.), Cytisus nigricans L.
(+.2-1.2), Luzula luzuloides (Lam) D. et W. (+.2-1.2)
n Deschampsia flexuosa (L.) Trin. (+-+.2).

Ha apyrom HoBOM HasasuwTy Bpeca (ucnog
BpXxa Bennka Kosunosa) (Tabena 1-¢putoueHono-
WKKM cHUMUM 4 1 5) y cnpaTy gpseha nojassbyje ce
camo dykBa (Fagus sylvatica ssp. moesiaca (Maly)
Czeczott.) uvje cy BUCMHE penaTMBHO Mane, aau

HewwTo Behe Hero Ha NPBOM HanasuwWTy 1 Kpehy ce
04,10 po 14 m, a npedHmum cy 25-30 cm. Cknon je
paspehen (0,6-0,7), cTtadna cy Kp»K/baBa ca HUCKO
CNyWTEHMM KPOLUHAMA, LITO je YCA0B/beHO Heno-
BO/bBHUM CTAaHULWHUM ycnoBuma. KomduHoBaHa
oueHa SpOojHOCTM, MOKPOBHOCTU U 34 PYKEHOCTH
3a Oyksy ce Kpehe og 1.1 no 4.3. Y cnpaty *oy-
Ha NojaBsbyje ce camo OyKBa, ca NojeaAnHaYHUM
npumepLmma y 0da pUTOLEHONOLWKA CHUMKA. Y
cnpaTy npusemHe dnope 3adenexeH je manu dpoj
BaCKyNapHux dusbHUx BpcTa (12), a LOMUHAHTHA
BpcTa je Bpec (Calluna vulgaris (L.) Hull 5.5). Ocum
Bpeca Behy SpojHOCT, MOKPOBHOCT U 34pYKeHOCT
umajy Vaccinium myrtillus L. (1.2-2.2) v Cytisus
nigricans L. (+.2 -1.2).

KapaKTepuCcTUUYHM CKyN BPCTA, Ca CTEMEHOM
npucytHoctn IV 1 V Ha oba HanasmwrTa Bpeca
y 3ajeaHuumn Calluno-Fagetum moesiacae Cvj.
2003 uuHe: Fagus sylvatica ssp. moesiaca (Maly)
Czeczott., Calluna vulgaris (L.) Hull., Cytisus
nigricans L., Vaccinium myrtillus L., Deschampsia
flexuosa (L.) Trin. u Luzula luzuloides (Lam.) D. et
W. (Tadena 1).

Tabena 2. 35upHu npernes SUbHUX BPCTa M HUXOBA PACcrofena rno CneKTpy KUBOTHUX GOpPMU, CEeKTPUMA
€KO/IOLLKe NPUMagHOCTH U XOPOJIOLLKOM CNEKTPy (CneKTpy apeantunosa)

Red. br. Biljna vrsta ZF v R A S T Arealtip
1 Asyneuma trichocalycinum h B 2 1 4 3 Balk.-c.j. apeninski
2 Calluna vulgaris c 3 1 1 3 3 Subevr.
3 Campanula persicifolia h 2 4 2 3 4  Evr.
4 Cytisus hirsutus np 2 3 2 3 4 Ist. Subm.
5 Cytisus nigricans np 2 3 2 3 4 Subpont.-subm.
6 Deschampsia flexuosa 3 2 2 2 3  Cirk.
7 Dianthus collinus 2 3 2 4 4  Pan.
8 Fagus sylvatica ssp. moesiaca p 4 X 3 2 3  Mez.
9 Genista tinctoria dc 3 2 2 4 3 Subse.
10 Hieracium murorum 2 3 3 2 3 Subse.
11 Luzula luzuloides 3 2 2 2 3  Se.
12 Polypodium vulgare 3 2 2 3 2 Subcirk.
13 Silene borysthenica th 3 5 2 3 3 Subsrr.
14 Vaccinium myrtillus dc 3 1 2 2 2 Subor.-cirk.
15 Vaccinium vitis-idaea dc 3 2 2 3 2 Bor-cirk.

NereHpa: ZF-¥nBoTHa dopma: p-paHepoduTe; np-HaHopaHepoduTe; h-xemukpuntTodute; de-apBeHacTe

xamedwuTe; th- Tepodure.

OaHoc BpCTa Wpema eKoNoWwKMM pakTopuma: V-BNaxKHOCT; R-xemujcKka peakumja 3em/bULLITa; A-KONNYMHA

a30Ta y 3em/buuiTy; S-cBeTnocT; T-tonnoTa
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Tadena 3. Auctpudyunja SuU/bHUX BpCTa Npema apeasn TUNoBMMa

Apean TMNOBMU Bpoj dusbHuUX BpcTa Yyewhe
1. bopeanHo-UMPKYMMIONAPHU 1
2. CybbopeanHo-LMpKyMMnoiapHm 1
1-2 dnopHU enemeHTH ceBepHUX Npeaena 2 13%
3. CybcpeareeBponckm 2
4. CpepHeeBponcKu 1
5. Cybcpearbepycku 1
3-5 CpearbeeBponcky GpIOpHU eNemMeHTH 4 33%
6. IcTouHOCYOMeanTepaHcKu 1
7. BanKaHCKO-LEHTPaNHOjyKHO ANEHUHCKM 1
8. Mesnjcku 1
6-8 CybmepuTtepaHcKku GpIOpHU enemMeHTH 3 20%
9. CydnoHTCKo-cydmeamTepaHcKu 1
10. MaHOHCKM 1
9-10 MOHTCKO LieHTPanHoa3unjckn GAOPHU enemeHTU 2 13%
11. UnupkymnonapHu 1
12. CybumpKymnonapHu 1
11-12 UmMpKymnonapHU u KOCMONOAUTCKU PNOPHU eNleMeHTHU 2 13%
13. EBpoasujcku GpnopHU enemeHTH 1 7%
Tabena 4. BUONOLWKM CNeKTap (CNeKkTap *KMBOTHMX 0OMKa)
e ®daHepodpute HaHodaHepodute Xemukpuntodpure AL Tepodurte
odnnum Xamedurte
Sumwaka (p) (np) (h) (de) (th)
Bpoj BpcTa 1 2 7 4 1
Yyewhe 7% 13% 47% 26% 7%

Y unsby yTBphMBatba €KONOLWKOr KapakTepa
3ajegHuue OyKBe M Bpeca y Tabenn 2 npuKasaHa je
pacnogena Su/bHUX BPCTa MO KMBOTHUM dpopma-
Ma, eKOI0WKOoj NpunagHocTn (ogHOC Npema Baa-
YKHOCTU, peakLmju 3eM/bULITa, KONIMYUHM a30Ta Y
3eM/bULLTY, CBETAIOCTU M TOMJIOTM) U NPema apean
TUNOBUMA (XOPONOLIKO]j NPMNALHOCTM).

[a dun ce yTBpAMO EKONMOLWKM KapaKTep 3a-
jeaHuue dyKBe M Bpeca NpuKasaHu cy pesynTtaTtu
XOPO/IOLKOT CNEKTpa (cneKkTpa apean Tunosa) (Ta-
6ena 3), dronoLwKor cnekTpa (CNekTpa *KUBOTHUX
0d/11Ka) (Tabena 4) M eKoNOWKMX CreKTapa npema:
BNaXKHocTK (Tadena 5), peakumju 3emsbuLuTa (Ta-
bena 6), KONMUYMHM a30Ta Y 3emsbuwTy (Tadena 7),
csetnoctu (tadena 8) n Tonnotn (tabena 9).

M3 Tadene 3y Kojoj je NpuKasaHa AMCcTpudyum-
ja dubHUX BpCTa Npema apean TMNOBMMA BUAM ce
na npeosnahyjy SusbHe BpcTe cpeaHeeBponcKor
apean Tvna (33%), 3aTm cydmeanTtepaHcKor ape-
an Tuna (20%), 3a kUMa crese BpcTe CEBEPHUX
npeaena, NOHTCKO-LEHTPaIHOA3MnjCKe U LMPKyno-
NlapHe 1 KocmononuTcKe BpcTe (no 13%), a Hajma-
e je yyewhe espoasujckor GAOpHOTr enemeHTa
(7%).

Mpema dMoONOLWKKM CneKTpy 3ajeaHuLa Oykee
n Bpeca (Calluno-Fagetum moesiacae Cvj. 2003)
je npeTexkHO xemuKpuntodutcka (47%), 3a rbuma
cnege xameoute (26%), 3atum daHepoduTte
(yrbyuyjyhu HaHodaHepoouTe) ca 20%, AOK Te-
poduTte yyectsyjy ca 7%.
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Tabena 5. OgHOC dU/bHMX BPCTa NPEMa BNAXKHOCTU

Karteropuje dusmaka Kcepogure CybKcepodure Cyébmesopute Mesodpute  Xurpodure
npema Basia’XkHOCTU (1) (2) (3) (4) (5)
bpoj BpcTa 0 5 9 1 0
Yyewhe 0% 33% 60% 7% 0%
Tadena 6. OgHoC SU/bHMX BPCTa Npema peakumnju 3eM/buTa
Kateropuje
dubaka T Aunpodunu/ Heytpopunu Heytpodunn/ ST UHgudepeHTHE
npema (1) HeyTpoduan 8asndpuam 5) BpCTE
Kucenoctu (2) (3) (4) (x)
3em/bMuLLITa
Bpoj BpcTa 2 6 1 1 1
Yyewhe 13% 40% 27% 7% 7% 7%
Tadena 7. OgHoc dW/bHMX BPCTa Npema KOIMUYMHM a30Ta Yy 3eM/bULLTY
Kateropumje dusbaka npema Onurotpodu ALY MesoTtpodu Ly
mesoTpodu eytpodu
KOJIMYMHU a30Ta Y 3eM/bULLITY (1) (3)
(2) (4)
bpoj BpcTa 2 11 2 0
Yyewhe 13% 74% 13% 0%
Tabena 8. OgHOC BpPCTa Npema CBET/IOCTH
Kateropmje Cumodure Cumnodure/ Monyclpondgure Monycumnondure/ XenModute
dumwaka (1) nonycuuodpute 3) xennodure (5)
npema cBeTN0CTn (2) (4)
bpoj BpcTa 0 5 7 3 0
Yyewhe 0% 33% 47% 20% 0%

Mpema BnaxkHocTu (Tadena 5) 3ajegHuua Oy-
kBe u Bpeca (Calluno-Fagetum moesiacae Cvj.
2003) je npeTexxHO Me30hUNHOr KapaKTepa, no-
WTo Me3odpuaHe 1 cydmesodpuiHe BpCTe yHecTsy-
jy ca 67%, OOK je NpeTerHO KcepoPpUAHMX BpPCTa
(33%).

Mpema peakumju 3embuiiTa (Tabena 6) 3ajes-
Huua dykee u Bpeca (Calluno-Fagetum moesiacae
Cvj. 2003) je aumaodunHor KapakTtepa, jep je
yyewhe npetexHo aumpgodunHux Bpcta 53%.
HeyTpodunHux spcta je 27%, a npeTexkHo Sasu-
dunHux 14%.

Mpema KonnMumnHKU asoTa y 3emsbnwty (Tadena
7) 3ajeaHunua dykee un Bpeca (Calluno-Fagetum

moesiacae Cvj. 2003) je U3pa3nTo 0NIUrOTPOPHOT
KapaKTepa, jep NMpeTexHo oAurotpodHe BpcTe
(onurotpodu n onurotpodpu-mesotpodu) ydye-
cTBYyjy ca 87%. [laneko matrbe cy 3acTyrn/beHe me-
30TpodHe dusbHe BPCTe Koje yyecTyjy ca 13%,
[OOK eyTpodHUX Hema.

Mo ogHOCY Npema CBeT/I0CTU 3ajeaHunLa OyKee
n Bpeca (Calluno-Fagetum moesiacae Cvj. 2003) je
npeTexHo nonycunodusHa, jep dusmHe BpCcTe U3
oBe KaTeropwuje yyectsyjy ca 47%. 3Ha4yajHo je 1
yyewhe npeTtexxHo cumoduaHux spcta (cumodm-
Te-nonycumoopute) Koje ymHe 33%, AOK NPETEKHO
xennodunHe Bpcte (nonycunodpurte-xennooure)
y4yecTsyjy ca 20%.
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Tabena 9. OgHOC BpCTa Npema TonaoTu

LERI G dpuropudpunte P MesoTepmHe Sl TepmodunHe
dumaka (1) Me3soTtepmHe 3) TepmodunHe )
npema TonnaoT1 (2) (4)
Bpoj BpcTa 0 3 8 4 0
Yyewhe 0% 20% 53% 27% 0%

Mpema Tonnotu (tabena 9) 3ajegHuuLa dykse u
Bpeca (Calluno-Fagetum Cvj. 2003) je me3oTepm-
Ha jep cy dusbHe BpCTE M3 OBE KaTeropuje 3acTy-
n/beHe ca 53%. MpeTerkHo TepMmodUIHMX BPCTa je
27%, a NPeTexXHO MUKPOTeMHUX (bpuropudun-
HUx) 20%.

AMCKYCHJA

Bpec (Calluna vulgaris (L.) Hull.) je Hajuewhn
eandUKaTOp KapaKTEPUCTUYHUX KOYHACTMX 3a-
jeaHVUa-BPULLTUHA, KOje Ce jaB/bajy Y aT/TaHTCKOM
aeny EBpone, a 32 HacTaHaK BPULITUHA je 3Hayaj-
Ha OKeaHCKa KAMMa, KOjy KapaKTepucTully pena-
TMBHO &nare 3ume U Npox/ajiHa /ieTa, ca MaJom
roAuWHOM TeMnepaTypHOM amnauTygom og 10
80 16°C (Jovanovi¢, 2007). Ha BankaHckom no-
JIyOCTPBY BpEC Ce HajBMLIe Nojas/byje y 3anagHnum
noapydjuma (Xpsartcka, bocHa u XeLerosmHa), 40K
ra ugyhu npema UCToKy, rae je marba roguiirba
KOMYMHa NajaBuHa, UMa cBe marbe. Y Cpduju je
BehnHa HanasuwTa Bpeca y 3anagHUM U jyrosa-
nagHuMm Kpajesuma (Ha boparbu, lyuesy v fonmjm)
roe je u Beha KoNMYMHA NagasBuHa, y O4HOCY Ha
HeHe NCTOYHEe AieNI0Be, jep Cy U30XKeHa yTuLajy
BasAyLHMX CTPyjarba ca 3anaza. Bpec ce y Cpduju
jaB/ba y AerpagmMpaHum lWymama U Ha aerpagu-
pPaHMM 3eM/bULITUMA, FAEe MHAMUMPA UCNpaHa
3eMJ/bMLLITa CMPOMALLHA XPaH/bUBUM MaTepujama
(Cvjetic¢anin et al., 2016), Koja cy U eKCTPEMHO
Kucena.

Ha cBMm HanasuwTtuma Ha noapyyjy bepaana,
nojaBa Bpeca je efadcku ycnos/beHa. Bpec ce
Ha hepaany yBek jaB/ba Ha 0NOA30/bEHOM KUce-
nom cmehem 3emmbuwty. Medak (2011), nctuue
Aa pH BpegHOCT NOBPLUMHCKOT Aefla 3eM/bULLTa,
rae ce pasBuja r1laBHa Maca KOPEHOBOT cucUMTemMa
npusemHe dnope, ytmye Ha GIOPUCTUYKM cacTas.
Bucoka Kncenoct y noBpwnHCKom aeny npoduna
onoA3o/beHor Kucenor cmeher 3em/buLLITa, Koja ce

Kpehe y rpaHMLama eKCTPeMHO Kucene Ao BP/O
jaKo Kucene peakuuje, raBHU je y3pOYHUK Noja-
Be Bpeca (Calluna vulgaris (L.) Hull) n doposHuue
(Vaccinium myrtillus L.).

Ha nogpyujy bepgana, Ha cBux 5 4o caga 3a-
denexeHNxX HanasuLTa, BPEC Ce nojasbyje y Wwy-
mama dyKBe, ca Kojum rpagm 3ajeaHuuy dykse 1
Bpeca (Calluno-Fagetum moesiacae Cvj. 2003.).
byKBa ce y 0BOj 3ajeAHNLM HA1a3n Aaneko o4, CBor
€KO/IOLKOT ONTUMYMA U HUCKE je MPOU3BOAHOCTH,
a 3ajegHuLa OyKBe M Bpeca je BP0 cMpOMaLLHa
OU/bHMM BpcTama. HaamopcKe BUCKMHE Ha Kojuma
ce nojassbyje Bpec y hepaany cy nsmehy 200 u
420 m, ekcnosumumje cy xnagHe (N, NW, NNW), Ha-
rmdu Bpao nspaxkeHu (25°-50°), a TepeHn cy cTpmm
[0 BPAETHMU.

AHaIM30M OMOMOWKOT CNEKTPa Ha ABa HOBA
HanasuwTa Bpeca je yrBphHeHo aa npeosnahyjy
XeMUKkpunToduTe, WTO je yoduyajeHo 3a BehuHy
OU/bHUX 3ajegHULA Hawer nogHeb/ba. 3anaxa ce
nosehaHo yyewhe xameduta (nony>kdyHosa) oz,
26%, WTO NHANLMPA NOropLlaHe CTaHMLHE yCao-
B€ Tj., MIMTKA KAMEHWTa 3eM/bULLTA BPJIO CUPOMa-
LWHa XpaH/bMBUM MaTepujama (Specht, 1981). No
ofHOCY Npema BNAXKHOCTK, Y 3ajeaHnLn dykse U
Bpeca Ha HOBUM HanasuwTuMa npeosnahyjy npe-
TEXXHO me30¢uHe BpCTe, anu je Besnko yyewhe
n kcepoodunHux Bpcta (33%), na ce moxe pehu
Aa 3ajeAHNLA MMa Kcepome3oduIHM KapaKTep,
HapOoYMUTO aKo ce Uma y Buay Aa mehy npetexHo
Me30PpUAHMM BpCcTama AOMUHUPaAjy cydmesodu-
Te (60%), AOK je MHOro Matbe yyelwhe TUNUYHUX
me3soduTa (7%) CamnyaH 3aKk/byyak ce Hamehe u u3
aHaIM3e XOPOJIOLWKOT CMEKTPA, Tae je HajopojHKuja
rpyna npeTeHo Mme30bUIHUX CpestbeeBPONCKMX
dnopHux enemeHarta (33%), anm Ha Apyrom mecty
no 3aCTyn/beHOCTU A0N1a3UN KcepoTepmHa cydme-
AuTepaHcKa rpyna ¢nopHux enemeHara (20%).

Ha aBa HoBa HanasuwTa Ha hepaany Bpec je
Mo CBOjUM €KOJIOLKMM 3aXTeBMMa U3pasunTu aum-
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foodun n onnrotpod, a 0Be HErOBE EKOJIOLKe
KapaKTepuCTUKe cy NoTnyHo notepheHe aHanu-
30M 0HOCa BPCTa NpemMa peaKkLumju 3em/buLLTa U
caap»Kajy asora y semmbuwty (Kojié et al., 1997;
Ellenberg, Leuschner, 2010). Ha ocHoBy oaHO-
Ca BpCTa Npema peakuuju 3emsbumLuTa je ytepheHo
4a aumpodunHe spcte YnHe 53% yKynHor dpoja,
[OK je y ogHOCY Ha caZipyKaj a30Ta yCTaHOB/bEHA
noTnyHa AOMMUHAUUja NPETEXHO OIMFOTPOdHMX
BPCTA, ca Yak 87%, [OK eyTpodHMX yonwuTe Hema.
Y ogHocy Ha 3axTeBe nNpema CBeT/10CTU, HajOpojHU-
je cy nonycumodunHe spcte (47%), AOK NPETEKHO
cumodunHmx uma 33%, a no 3axTeBMMa 3a Tonio-
TOM, 3aje4HM1LLA je Me30TepMHOr KapaKtepa. Osu
noKasaTe/bM yKasyjy Ha UNkbEeHULY Aa Ce Bpec Ha
[ABa HOBa HaNa3MLWTA NojaB/byje y AerpagmpaHum
wymama dykse.

3AKAYIITH

Y paay cy npoyyeHa ABa HOBa HanaswLLTa Bpe-
ca Ha nogpyyjy HaumoHanHor napka ,hepgan” Ha
TepuTopuju MeTposor cena damsy Teknje. Bpec
(Calluna vulgaris (L.) Hull.) y Cpdunju cnaga y cTpo-
ro sawTtuheHe dusbHe BpcTe, Na cTora oBa [ABa
HOBa HanasuwTa y 3awTnheHom noapyyjy Hauu-
OHaJIHOT MapKa UMajy nocedaH 3Hauyaj.

MpBO HOBO HanasMwTe Bpeca je Ha rpedeHy
ucnog, Bpxa J/lena Masuua, Ha HAAMOPCKUM BUCU-
Hama 200-250 m, Ha ceBepHUM U ceBepo3anaa-
HMM eKcnosuuujama, Ha Harudy 45-50°. [pyro
HOBO HaNa3uLLTe Bpeca je Ha rpebeHy ucnog, Bpxa
Bennka KoBunosa, Ha HaAMOPCKMM BUCUHama
280-320 m, Ha ceBepHMM M CeBepo3anagHUM eK-
cnosuumjama, Ha Harndy 45°. leonolwKy nogaory
Ha 0da HanasuwWTa YMHU NNATMOKNACHM THAjC, A
3eMJ/bULLTE je ONOA30/bEHO Knceno cmehe.

Bpec ce Ha 0da HanasuWwTa nojassbyje y wy-
mMama OyKse ca Kojom rpaam 3ajeaHuuy Calluno-
Fagetum moesiacae Cvj. 2003, Koja je oo cagay
Cpdunju 3adenerkeHa 1 onucaHa camo Ha nogpyujy
bepaana. 3ajegHnua OykBe M Bpeca og/nKyje ce
GNOPUCTUYKMM CMPOMALLUTBOM, Y PUTOLEHONO-
LKMM CHUMLMMA Ha ABa HOBa HasasuwTa 3ade-
NexeHo je camo 15 BpcTa BackynapHux dusbaka.
Y cnpaty apseha u cnpaty x0yma Oykea (Fagus
sylvatica ssp. moesiaca (Maly) Czeczott.) je jegu-

Ha BPCTa, OOK je y cnpaTy npusemHe daope fo-
MWHaHTHa BpcTa Bpec (Calluna vulgaris (L.) Hull).
Mopep, SyKkBe 1 Bpeca, KapPaKTEPUCTUYHM CKyN Bp-
cTa y 3ajegHuum Calluno-Fagetum moesiacae Cvj.
2003 uunHe jow u: Cytisus nigricans L., Vaccinium
myrtillus L., Deschampsia flexuosa (L.) Trin., un
Luzula luzuloides (Lam.) D. et W.

Mpema XOpPONOLWKOM CNEKTPY Yy 3ajeaHuum
OykBe u Bpeca (Calluno-Fagetum moesiacae Cvj.
2003) HajbpojHMja je rpyna npeTexkHo me3odu-
HUX CpenHeeBpONCKMX GNOPHUX enemeHaTa
(33%), AOK Ha Apyrom MecTy Mo 3acCTyn/beHOCTU
[0Na3n KcepoTepmHa cydmeauTepaHcKa rpyna
dnopHux enemeHara (20%).

Mpema dnonowKom CneKkTpy 3ajegHuua Oykee
n Bpeca (Calluno-Fagetum moesiacae Cvj. 2003)
je xemukpunToduTCKa, ca nosehaHum yyewhem
xameduTa, MHAMKATOPUMA MIUTKUX 3eM/bULLTA,
CUPOMALLHMX XPaH/bUBUM MaTepujama.

Mpema cnekTpUma eKONOLLIKE KapaKTepUCTUY-
HoOCTM 3ajeaHuua dykse u Bpeca (Calluno-Fagetum
moesiacae Cvj. 2003) je y ogHocy npema Bna-
YKHOCTW KcepomesoduaiHa, npema TemnepaTtypum
Me30TEPMHa, NPeMa PeakumjmM 3eM/bULITA aLu-
AoodunHa, Nnpema 3axTeBnMma 3a a30TOM MU3PasUTO
onuroTpodHa, a Nnpema 3axTeBMma 3a ceetiowhy
nonycumoduaHa.

Pe3yntaTv ucTpaskmMBara yKasyjy 4a ce Bpec
Ha nogpyyjy hepaana nojassbyje Ha CTaHUWTUMA
AerpagnpaHunx SyKoBUX LWyma Ha OMoA30/bEHNM
KMcenum cMmehnm sem/buLwITUMA.

HanomeHa: OBaj paj je peann3osBaH y OKBUpPY
Yrosopa 0 GpMHaHCKMpary HayYHOUCTPAXKMBAYKOT
paga HMO y 2020. roanHu, eBUAEHUMOHN dpOj
451-02-68/2020/14/2000169 oz 24.01.2020. roa,
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Abstract: Two new heather (Calluna vulgaris (L.) Hull.) sites, located in Derdap National park,
on plagioclastic gneiss and podsolised dystric brown soil are described in this paper. Heather
is the dominant species in the plant community with beech on these sites (Calluno-Fagetum
moesiacae Cvj. 2003). This community is floristically poor and edaphically conditioned. Beech
(Fagus sylvatica. subsp. moesiaca (Maly) Czeczott) is the only species in the tree layer, while
heather dominates in the ground layer. According to the spectrum of areal types, mesic plant
species of middleeuropean distribution type are dominant, with a significant share of plants of
the xerothermous submediterranean distribution type. According to the biological spectrum,
hemicryptophytes dominate in this community with a significant share of chamaephytes, which
indicates deteriorated site conditions. According to the moisture requirements, the community
is xeromesophillous, acidophillous according to soil reaction, according to the nitrogen content
in soil it is highly oligotrophic, according to the light it is semi-tolerant, and according to the
warmth requirement the community is mesothermic. The community of beech and heather
represents a degradation stage of beech forests.

Key words: heather, protected species, Calluno-Fagetum moesiacae, Derdap, ecological spectra

INTRODUCTION

Two new heather (Caluna vulgaris (L.) Hull)
sites in the area of Derdap National Park were
researched in this paper. Protected areas, like na-
tional parks, are established primarily for biodiver-
sity protection (Nedeljkovi¢ et al., 2019). Since
heather belongs to the strictly protected species in
Serbia (*2011), two new sites of this rare species
possess great significance.

Heather is a low shrub, attaining a height of
30-60 (100) cm. This is the sole species of the
genus Calluna Salisb, which belongs to the fam-
ily Ericaceae Juss. It occurs in the biggest part
of Europe, except in the extreme southeast. It
is widely distributed from northern Norway to
Morocco and from the western European coast to

Tobolsk in the east. It is the most frequent in west-
ern and northern Europe: western Scandinavia,
Great Britain, Ireland, Netherlands, Belgium,
France, Denmark, and northern Germany. It is
also abundant in Central Europe: Czech Republic,
Slovakia, Austria, Hungary, Romania, while is much
more scarce south of the Alps (Fukarek, 1963).
In the Balkan Peninsula, heather mainly
grows in the western part (Croatia, Bosnia and
Herzegovina), while it is increasingly rare in the
east. It is very rare in Serbia and is so far record-
ed in four sites, of which three are in the western
and southwestern part: Boranja (Panci¢, 1871;
Cvjetic¢anin et al., 2014), Gucevo (Jovanovic,
1962; Stojanovi¢,Stevanovic, 2008) and Golija
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(Sabovljevié et al., 2020). In eastern Serbia, it
is recorded only in three sites in Derdap National
Park (Figure 1): site 1 (eastern from Petros ridge)
(Cvjeti¢anin, 2003), site 2 (western from Petros
ridge) and site 3 (between Dugo polje and Devrin)
(Cvjeti¢anin etal., 2012). Two additional heath-
er sites are described in this paper, positioned
southeast of Tekija, around the Petrovo selo-site 4
(below Lepa Glavica peak) and site 5 (below Velika
Kovilova peak).

Orographic and edaphic site conditions (types
of geological substrate and soil) are researched
on two new heather sites, and phytocoenological
relevés and table were also produced. The plant
community was defined, based on a phytocoeno-
logical research, and ecological spectra (relation
of plant species to light, warmth, moisture, soil
reaction and soil nitrogen content), biological (life
forms) spectrum and chorological spectrum (floral
elements) were produced.

MATERIAL AND METHODS

Locating the new heather sites was made us-
ing a manual GPS Topcon GMS-2 device, with a
precision to 1 m, and site areas were calculated
from the coordinates of border points. The sites
are shown on a topographic map with a 1:25000
scale, Section Orsava 4-2 (*1972).

The research of ecological characteristics was
based on 5 phytocoenological relevés sampled in
the field (3 in the first and 2 in the second site),
which were grouped in a phytocoenological table
(Table 1). The research was performed according
to the floristic system, using the Braun-Blanquet
method (Braun-Banquet, 1964). Plant species were
determined according to following sources: ,Flora
Srbije” (Josifovié et al., 1972-1977; Sarié et al.,
1992; Stevanovi¢ etal., 2012), ,,Flora Europaea”
(Tutin et al., 1964-1980) and , lkonographie der
Flora des sudostlichen Mitteleuropa” (Javorka,
Csapody, 1979). Chorological spectrum was
made according to Gaji¢ (1980, 1984), and biolog-
ical spectrum and ecological spectra according to
Koji¢ et al. (1997) and Ellenberg, Leuschner
(2010).

20

Pedological research was performed by ana-
lyzing two opened soil profiles (one profile in
each site), and the soil type was determined ac-
cording to Skori¢ et al. (1985). The geological
substrate was determined according to the “Basic
Geologic Map of Serbia”, Sheet “Donji Milanovac”
(Bogdanovi¢ etal., 1978).

RESULTS

The first new heather site is located on the
ridge below Lepa Glavica peak (Figure 2).

Heather occurs there on elevations between
200 and 250 m a.s.l., of northern and north-
western aspects, on very steep inclinations be-
tween 45° and 50° (Figure 2). The site has an
area of 1,214 m?, and its centre has coordinates
A=22°25'20" and $=44°39°45" according to the
Gauss-Krliger coordinate system-zone 7. This
heather site (Figure 1-No 4) is located 794 m from
site 1, and the air distance from site 2 is 656 m.
The geological substrate is plagioclassic gneiss,
and the soil is podzolized dystric brown soil.

The second new heather site is located on the
ridge below Velika Kovilova peak (Figure 3).

The heather occurs here on elevations be-
tween 280 and 320 m a.s.l., of northern and north-
western aspects, on very steep inclination of 45°.
The site has an area of 1,452 m? and its centre
has coordinates A=22°25"43" and ¢=44°39"12"
according to the Gauss-Krliger coordinate sys-
tem-zone 7. This heather site (Figure 1-No 4) is
located 1639 m from site 1, the air distance from
site 2 is 1680 m, and from the first new site is 1147
m. The geological substrate is plagioclassic gneiss,
and the soil is podzolized dystric brown soil.

The analysis of phytocoenological relevés
showed that the heather in both new sites occurs
in a beech forest, with which it builds the plant
community Calluno-Fagetum moesiacae Cvj.
2003. The observed plant community belongs to
the suballiance Luzulo-Fagenion B. Jov. 1976, alli-
ance Fagion moesiacae Bleci¢ & Lakusi¢ 1970,
order Fagetalia sylvaticae and classis Querco-
Fagetea Bl. et Vlieg. 1937 (Tomi¢, 2006). The flo-
ristic composition of the beech-heather forest is
shown in table 1.
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Figure 1. Heather (Calluna vulgaris (L.) Hull.) sites in Derdap NP- site 1 (Cvjeti¢anin, 2003), site 2 (Cvjeti¢anin
et al., 2012), site 3 (Cvjeti¢anin et al., 2012), new sites (4 and 5)
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Figure 3. The second new heather (Calluna vulgaris (L.) Hull) site in the Derdap NP below Velika Kovilova peak
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Table 1 Phytocoenological table

Plant community
Locality

No of phyto. relevé 1/2019 2/2019
Compartment 62a 62a
Elevation (m) 200-220  220-240
Aspect N N
Inclination () 50 45
LAYER |

Canopy 0,6 0,5
Average height (m) 10 8
Average diameter (cm) 20 20
Average distance (m) 7 8
Fagus sylvatica ssp. moesiaca 3.5 3.4
LAYER II

Canopy 0,1 0,1
Average height (m) 2 3
Fagus sylvatica ssp. moesiaca + +
LAYER 11l

Coverage 0,9 0,9
Calluna vulgaris 4.5 4.5
Cytisus nigricans +'2 1.2
Vaccinium myrtillus 2.2 1.2
Fagus sylvatica ssp. moesiaca + +
Luzula luzuloides +.2 +.2
Deschampsia flexuosa +.2 +
Genista tinctoria +
Hieracium murorum +
Cytisus hirsutus +

Polypodium vulgare
Asyneuma trichocalycinum
Campanula persicifolia
Dianthus collinus
Vaccinium vitis-idaea
Silene borysthenica

Calluno-Fagetum moesiacae Cvj. 2003.
NP Derdap —Petrovo selo

3/2019 4/2019 5/2019
62a 51a 51a
240-250  305-320 280 -305
NW NW N
45 45 45 Presence
level
0,6 0,6 0,7
10 10 14
30 25 30
6 7 6
3.4 1.1 4.3 \'}
0,1 0,3 0,1
2 4 2
+ 1.2 1.2 \'}
0,9 1,0 0,9
34 5.5 5.5 Vv
+.2 1.2 +.2 \'
+.2 1.2 2.2 Vv
+ 1.2 + Vv
1.2 +.2 +.2 \%
+.2 +.2 + Vv
+.2 + 1}
+ 11
l
+.2 +.2 l
+ 1
|
|
+.2 |
+ |

Only beech (Fagus sylvatica ssp. moesiaca
(Maly) Czeczott) occurs in the tree layer of the
first new heather site (below Lepa Glavica peak)
(Table 1-phytocoenological relevés 1, 2 and 3). Its
heights are between 8 and 10 m, and diameters
from 20 to 30 cm. The canopy is very light (be-
tween 0.5 and 0.6). The combined mark for fre-
guency, coverage and sociality for beech is 3.4 to
3.5. In addition, beech is the only species present

in the shrub layer, with indivudial specimens in all
three relevés. The ground layer contains a small
number of vascular plants (13), and the dominant
species is heather (Calluna vulgaris (L.) Hull 3.4-
4.5). Appart from heather, species which occur in
all three releves are: Vaccinium myrtillus L. (+.2-
2.2.), Cytisus nigricans L. (+.2-1.2), Luzula luzu-
loides (Lam) D. et W. (+.2-1.2) and Deschampsia
flexuosa (L.) Trin. (+-+.2).
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In the second new heather site (below Velika
Kovilova peak) (Table 1-phytocoenological relevés
4 and 5), beech (Fagus sylvatica ssp. moesiaca
(Maly) Czeczott) occurs as a single species in the
tree layer also. Its heights are relatively small, but
higher than in the first site with 10 to 14 m, and
diameters are 25-30 cm. The canopy is light (0.6-
0.7). The trees are stunted with low crowns, which
is caused by unfavorable site conditions. The com-
bined mark for frequency, coverage and sociali-
ty for beech is 1.1 to 4.3. Also, beech is the only
species present in the shrub layer, with indivudial
specimens in both relevés. The ground layer con-
tains a small number of vascular plants (12), and
the dominant species is heather (Calluna vulgaris
(L.) Hull 5.5). Appart from heather, Vaccinium myr-
tillus L. (1.2-2.2.) and Cytisus nigricans L. (+.2-1.2)
have a higher coverage.

The characteristic plant species set, with
level IV and V presence in both heather sites in
the community Calluno-Fagetum moesiacae Cvj.

2003, are: Fagus sylvatica ssp. moesiaca (Maly)
Czeczott., Calluna vulgaris (L.) Hull., Cytisus nigri-
cans L., Vaccinium myrtillus L., Deschampsia flexu-
osa (L.) Trin. and Luzula luzuloides (Lam.) D. et W.
(Table 1).

The distibution of plant species according to
life forms, ecological affliation (in relation to mois-
ture, soil reaction, soil nitrogen content, light and
temperature) and according to floral elements
(chorological affiliation) is presented in the aim of
determining the ecological characteristics of the
beech and heather plant community (Table 2).

The results of the chorological spectrum (spec-
trum of floral elements) (Table 3), biological spec-
trum (spectrum of life forms) (Table 4) and eco-
logical spectra according to moisture (Table 5), soil
reaction (Table 6), soil nitrogen level (Table 7), light
(Table 8) and warmth (Table 9), are presented for
the determination of the ecological character of
the beech and heather plant community

Table 2. A summary review of plant species and their distribution according to the spectra of life forms, eco-

logical affiliation and floral elements

Ord. No Plant species ZF Vv R A S T  Distribution type
1 Asyneuma trichocalycinum h 3 2 1 4 3 Balk.-c.j. apeninski
2 Calluna vulgaris 3 1 1 3 3 Subevr.

3 Campanula persicifolia h 2 4 2 3 4 Evr.

4 Cytisus hirsutus np 2 3 2 3 4 Ist. Subm.
5 Cytisus nigricans np 2 3 2 3 4 Subpont.-subm.
6 Deschampsia flexuosa h 3 2 2 2 3 Cirk.

7 Dianthus collinus h 2 3 2 4 4 Pan.

8 Fagus sylvatica ssp. moesiaca p 4 X 3 2 3 Mez.

9 Genista tinctoria dc 3 2 2 4 3 Subse.

10 Hieracium murorum h 2 3 3 2 3 Subse.

11 Luzula luzuloides h 3 2 2 2 3 Se.

12 Polypodium vulgare h 3 2 2 3 2 Subcirk.

13 Silene borysthenica th 3 5 2 3 3 Subsrr.

14 Vaccinium myrtillus dc 3 1 2 2 2 Subor.-cirk.
15 Vaccinium vitis-idaea dc 3 2 2 3 2 Bor.-cirk.

Legend: ZF-life form: p-phanerophyte; np-nanophanerophyte; h-hemicryptophyte; dc-woody chamaephyte;

th- therophyte.

Relation to ecological factors: V-moisture; R-soil reaction; A-soil nitrogen level; S-light; T-warmth
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Table 3. Division of plant species according to floral elements

Floral elements Number o.:)f plant Share
species
1. Boreal-circumpolar 1
2. Subboreal-circumpolar 1
1-2 Floral elements of northern areas 2 13%
3. Subcentaleuropean 2
4. Centraleuropean 1
5. Subcentralrussian 1
3-5 Centraleuropean floral elements 5 33%
6. Eastern-submediterranean 1
7. Balcanic-southcentral Apeninic 1
8. Moesian 1
6-8 Submediterranean floral elements 3 20%
9. Subpontic-submediterranean 1
10. Pannonian 1
9-10 Pontic-centralasian floral elements 2 13%
11. Circumpolar 1
12. Subcircumpolar 1
11-12 Circumpolar and cosmopolitan floral elements 2 13%
13. Eurasian floral elements 1 7%
Table 4. Biological spectrum (spectrum of life forms)
lant life  Phanerophytes Nanophanerophytes Hemicryptophytes ooy Therophytes
chamaephytes
forms (p) (np) (h) (dc) (th)
Species
number ! 2 / 4 1
Share 7% 13% 47% 26% 7%
Table 5. Relation between the plant species and moisture
. Xerophytes  Subxerophytes Submesophytes Mesophytes Hygrophytes
Plant categories It @ (3) @) )
Species number 0 5 9 1 0
Share 0% 33% 60% 7% 0%

Table 3, which contains the distribution of
plant species according to floral elements, shows
that species of centraleuropean floral group dom-
inate (33%), followed by the submediterranean
group (20%), than the floral groups of northern
areas, pontic-centralasian and circumpolar and

cosmopolitan floral groups (each 13%), and the
eurasian floral element (7%).

According to the biological spectrum, the plant
community of beech and heather (Calluno-Fagetum
moesiacae Cvj. 2003) is mostly hemicryptophyt-
ic (47%), followed by chamaephytes (26%), than

[\
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Table 6. Relation of the plant species to soil reaction

Plant Acidophytes heieiiz) Neutrophytes Nautr_ophytes/ Basiphytes Indlfer_rent
categories (1) neutrophytes (3) basiphytes (5) species
(2) (4) (x)
SIS 2 6 4 1 1 1
number
Share 13% 40% 27% 7% 7% 7%
Table 7. Relation of the plant species to nitrogen content in soil
. Oligotrophs Oligotrophs/mesotrophs  Mesotrophs Mesotrophs/ eutrophs
Plant categories
8 (1) () (3) 4)
Species number 2 11 2 0
Share 13% 74% 13% 0%
Table 8. Relation of the plant species to light
. Tolerant Tol.e rant / Semitolerant Se.m LELICTiE) Intolerant
Plant categories semitolerant intolerant
(2) (3) (5)
(2) (4)
Species number 0 5 7 3 0
Share 0% 33% 47% 20% 0%

Table 9. Relation of the plant species to warmth

Microthermic/

Mesothermic/

Plant Microthermic R Mesothermic . Thermophilous
. mesothermic thermophilous
categories (1) (3) (5)
(2) (4)
Species number 0 3 8 4 0
Share 0% 20% 53% 27% 0%

phanerophytes (including nanophanerophytes)
(20%), while the share of therophytes is 7%.

According to moisture (Table 5), the plant com-
munity of beech and heather (Calluno-Fagetum
moesiacae Cvj. 2003) is mostly moesophilous,
because the share of mesophilous and submeso-
philous species is 67%, while the share of mostly
xerophylous species is 33%.

In terms of soil reaction (Table 6), the plant
community of beech and heather (Calluno-
Fagetum moesiacae Cvj. 2003) is acidophilous,
because the share of mostly acidophilous species

26

is 53%, of neutrophilous species 27% and of most-
ly basiphilous 14%.

In terms of nitrogen content in soil (Table
7), the plant community of beech and heather
(Calluno-Fagetum moesiacae Cvj. 2003) is strongly
oligotrophic, because mostly oligotrophic species
account for 87% of the total number. The share
of mesotrophic species is 13%, while there are no
eutrophic species.

In terms of light requirements (Table 8), the
plant community of beech and heather (Calluno-
Fagetum moesiacae Cvj. 2003) is mostly semitol-
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erant, because plant species from this category ac-
count for 47%. Mostly tolerant species account for
33%, while the share of mostly intolerant plants
is 20%.

In terms of warmth requirements (Table 9), the
plant community of beech and heather (Calluno-
Fagetum moesiacae Cvj. 2003) is mesothermic,
because plant species from this category account
for 53%. Mostly thermophilous species account for
27%, and the share of mostly microthermic spe-
cies is 20%.

DISCUSSION

Heather (Calluna vulgaris (L.) Hull) is the most
important dominant species of characteristic
shrubby plant communities-heaths, which devel-
op in atlantic part of Europe, in oceanic climate,
characterised by relatively mild winters and cool
summers, with a low yearly temperature ampli-
tude of 10°C to 16°C (Jovanovi¢, 2007). In the
Balkan peninsula, heather is most frequent in the
western part (Croatia, Bosnia and Herzegovina),
while to the east, with a lower yearly precipitation,
it becomes increasingly rare. Most heather sites in
Serbia are located in western and southwestern
regions (Boranja, Gucevo and Golija Mts.), which
get higher rainfall in comparison to the eastern re-
gions, due to the influence of western air streams.
This species in Serbia occurs in degraded forests
on degraded soils, where it indicates leached, nu-
trient poor soils (Cvjetic¢anin et al., 2016), with
an extremely acidic reaction.

All heather sites in Derdap National Park
are edaphically conditioned. It always occurs on
podzolized dystric brown soils. Medak (2011)
notes that the pH value of topsoil, where the ma-
jority of ground flora root system develops, influ-
ences the floristic composition. The main cause
of heather (Calluna vulgaris (L.) Hull) and billbery
(Vaccinium myrtillus L.) occurence is the high level
of acidity in the upper part of podzolized dystric
brown soils, which ranges from an extremely acid-
ic to very strongly acidic soil.

In all five recorded sites in Derdap, heath-
er occurs in beech forests, with which it builds a
beech-heather plant community (Calluno-Fagetum
moesiacae Cvj. 2003). In this community, beech
is far from its ecological optimum and shows low

productivity. The community is very poor in plant
species. The elevations at which heather occurs
in Derdap are between 200 m and 420 m a.s.l,
aspects are cold (N, NW, NNW), inclinations very
pronounced (25°-50°), and terrain is steep to cliffy.

The analysis of the biological spectrum in two
new heather sites shows that hemicryptophytes
dominate, which is common for the majority of
plant communities in our region. An increased
share of chamaephytes (semishrubs) is registered
(26%), which indicates deteriorated site condi-
tions, i.e. shallow stony soils very poor in nutrients
(Specht, 1981). The beech-heather plant commu-
nity in two new sites is mesophilous in terms of
moisture requirements, but with a high share of xe-
rophilous species (33%), so it can be said that the
community has a xeromesophilous character, es-
pecially if it is considered that among mostly mes-
ophilous species, submesophilous species (60%)
have a dominant role, while the share of typical
mesophilous species is much lower (7%). A simi-
lar conclusion is reached after the analysis of the
chorological spectrum, where the group of most-
ly mesophilous centraleuropean floral elements
dominates (33%), but the xerothermic submedi-
terranean floral group is in the second place (20%).

Heather in the two new sites in Berdap, is typ-
ically acidophile and oligotroph, and these ecolog-
ical characteristics are completely confirmed by
the analysis of the relation of plant species to soil
reaction and soil nitrogen content (Koji¢ et al.,
1997; Ellenberg, Leuschner, 2010). It is esti-
mated that acidophilous plant species account for
53% of the total number, while according to soil
nitrogen content, oligotrophic species complete-
ly dominate with 87%, while eutrophic species
do not occur at all. In terms of the light require-
ment, semitolerant species are the most numer-
ous (47%), while tolerant ones account for 33%,
and according to the warmth requirement, this
plant community is mesothermic. These indicators
point out that heather in two new sites occurs in
degraded beech forests.

CONCLUSIONS

Two new sites of heather in Derdap National
Park, in the area of Petrovo selo near Tekija, were
studied in this paper. Heather (Calluna vulgaris (L.)
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Hull) is a strictly protected plant species in Serbia,
so these two new sites of this rare species are
highly significant.

The first new heather site is on the ridge below
Lepa Glavica peak, at an elevation of 200-250 m
a.s.l., in the northern and northwestern aspects,
on 45-50° inclinations. The second new heather
site is on the ridge below Velika Kovilova peak,
at 280-320 m a.s.l.elevations, in the nortern and
nortwestern aspects, on a 45° inclination. The ge-
ological substrate in both sites is composed of pla-
gioclassic gneiss, and the soil is podzolised dystric
brown soil.

In both sites heather occurs in beech forests
with wich it builds the plant community Calluno-
Fagetum moesiacae Cvj. 2003, which has so far
been recorded in Serbia only in the Derdap area.
This plant community is floristically poor, since
only 15 vascular plant species were recorded in
the phytocoenological relevés of the two new
sites. Only beech (Fagus sylvatica ssp. moesiaca
(Maly) Czeczott.) occurs in the tree and shrub lay-
ers, while in the ground layer the dominant spe-
cies is heather (Calluna vulgaris (L.) Hull). Apart
from beech and heather, the characteristic plant
set in the community Calluno-Fagetum moesia-
cae Cvj. 2003 also contains: Cytisus nigricans L.,
Vaccinium myrtillus L., Deschampsia flexuosa (L.)
Trin., and Luzula luzuloides (Lam.) D. et W.

According to the chorological spectrum in
the beech-heather plant community (Calluno-
Fagetum moesiacae Cvj. 2003), the most frequent
is the group of mostly mesohilous centraleurope-
an floral elements (33%), while the second place
is occupied by the xerothermic submediterranean
group of floral elements (20%).

In terms of the biological spectrum, the
beech-heather plant community (Calluno-Fagetum
moesiacae Cvj. 2003) is hemicryptophytic, with an
increased share of chamaephytes, which indicates
shallow, rocky soils, poorly supplied with nutrients.

The spectra of ecological characteristics in-
dicate that the beech-heather plant community
(Calluno-Fagetum moesiacae Cvj. 2003) is xer-
omesophilous according to moisture require-
ments, mesothermic according to temperature,
acidophilous according to soil reaction, strongly
oligotrophic according to nitrogen content in soil,
and semitolerant according to light requirements.
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The results of this research show that heather
in the Derdap area occurs in degraded beech for-
est sites on podzolized dystric brown soils.

Note: This paper was realised within the
Contract on the financing of research in scientific
organizations in 2020, record number of 451-02-
68/2020/14/2000169 of January 24 2020.
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