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MOTI'YRHOCT KOPUIII'REIbA AEKOBUTUX B /ASAKA HA
IMYMCKHUM CTAHUIITHUMATTJ ,,CATOEBbEBCKA ITPHA YYKA”

Ap Musopap Aarnrosuh, peporn npodecop, Yausepsurer y Beorpapy — Ilfymapcku dpakyarer

Macr. usx. Joan lamuh

Awuna. nisk. Baapumup Buposuh, crpyunu capapuuk, Yausepsurer y Beorpaay — Illymapcku dpaxyarer

M3Bopa: Y pasy cy npukasaHe moryhHocT Kopuwherba 1eKkoBUTMX dusbaka Ha Teputopuju LY
L,Rypwymnnja”. UctpaxkunBare je n3BplueHo y lNsauHcKoj jeamHmum ,Carorescka LipHa Yyka”,
nospuHe 2578,25 ha, rae je noctas/beHo 20 ornegHux Kpyrosa (Mo 5 y cBakom ogesbersy).
Kpyrosu cy pacnopeheHu y Bugy mpexe Kpos 42., 43., 44. n 46. opgerbere, Ha mehycobHom
pacTojarby og, 100 m, Ha NnpaBuMMa ceBep-jyr, UCTOK-3anaa. Kpyroeu cy nonynpeynuka 1,80 m,
nospwuHe 10 m?. Ha odenexkeHMm OresHUM Kpyrosuma cy yTBpheHn ycnosu cpeamHe nc-
TPaXKUBaAHUX Ofe/betba, AeTePMUHUCAHE U CaKyM/beHe IeKOBUTe BPCTe, a 3aTUM ogpeheHa
OpPOjHOCT, MOKPOBHOCT U 34, pYKEHOCT IeKOBUTUX dU/baKa. HakoH Tora, y3eTo je BuLIe y3opaka
Pa3NNUNTMX BPCTA IEKOBUTUX OU/baKa paaym Meperba Y CBEXKEM U Y OCYLLEHOM CTakby, Kako du
ce NpoLeHMo noTeHunjan dnomace N1eKoBUTUX OU/baKa Ha UCTPAXKMBAHOM Nogpydjy. Pesyntatu
NCTpaXKmnBakba Nokasaam Cy Aa je yKynHa npouereHa duomaca BpcTa 1eKoBUTUX dusbaka Ha
nctparkmeaHom nogpydjy 186,67 kg-ha™. MpouereHe KOANUYMHE OCYLLIEHUX NEKOBUTUX OU/baKa
MMajy 3HaYajaH noTeHumjan Koju y dyayhHoctu Tpeda AeTasbHuUje UCTPAXKUTU U UCKOPUCTUTMU.

K/byuHe peun: nekosuTe SusbKe, NpoueHa noteHumjana, kopuwherse, Kypymnnja

YBOA

JlekoBuTe dusbKe Cy OHe dUIbKe Koje KopUCTU-
MO 32 /leverbe U NpPeBeHLMjy pasnnuunTmux donectu
M 3a Koje ce cMaTpa Aa MMajy BaKHy ynaory y
34paBCTBEHOj 3aWTHTK (Srivastava et al., 1996).
Mpema Gurib-Fakim (2006), Koju ce no3mBa Ha
nopatke CBeTCKe 3apaBCcTBEHE opraHusaumnje, 80%
CBETCKe Mnonynauuje, npe ceera 3emasba y passojy,
OoC/nahba Ce Ha fiekoBe godujeHe ns dusbaka.

Kopuwhetrbe nekoButux duswaka y Cpdunju uma
doraty Tpaauumjy n aeo je Kyntype Hapoaa. Kog,
Hac ce NpBM 3anucK o Kopuwhery dus/baka 3a ne-
Yyerbe Besyjy 3a CTBapakbe HalMOHaNHe KyaType

Cpba, noamnsarbem maHactupa CrtygeHuue u Xu-
naHaapa.

JNlekoBUTe dU/bKe y OKBUPY HEAPBHUX LLIYM-
CKMX NPOU3BOAA NPBU NYT CE CMOMUHLE Y NPBOM
3aKOHy O wymama 13 1891. rogmnHe, WTO yKasyje
[a ce 1 Tafia 3Ha/I0 O HEeroBOM 3Hauajy.

JlekoBuTe M apomaTtuyHe dWsbKe, 3ajegHo ca
LIYMCKMM NJI040BUMA U [/bMBaMa, YI/IaBHOM Cy ce
KOPUCTUIE KAao XpaHa, iek U nomohHO 1eKoBUTO
cpeactBo. [laHac, y epy MHAycTpUjanusalmje, no-
CTasie cy CMPOBUHA 3a GapMaLLeyTCKy MHAYCTPU]Y,
dadpuke ankoxonHUX U desankoxonHmx nuha, Ko-
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3MEeTMYKe Npenapare 1 Npoussoay napdema. Ca
CBe M3ParKeHUjUM TpeHZOoM npomoLmje 34pas-
CTBEHOT M CEOCKOT TypM3Ma, IeKOBUTE dUbKe A0-
duja nocedHy BpeaHoct. OHa ce ornena y Tpaau-
LMOHa/IHMM NPOU3BOAMMA Of, IEKOBUTUX dUbaKa
(yajeBn, menemu, cupynu, mapmenazge, aakoxon-
Ha nuha, KOMNOTW, COKOBU, Mef, U NMYeUHU NPo-
nssoau odoraheHn dumbem, Kao 1 Apyrv npexpam-
O€eHM Npon3BOAM KOju cagpiKe nekoBute dusbke).

[enosn nekoBUTUX OU/baKa Koju ce KopucTe,
caZp)Ke IeKoBUTe aKTMBHe cyncTaHue. Kopuwhe-
H€e IEKOBUTOT d1/ba 3aBMUCK O, KBA/IUTETA aKTUB-
HWUX CYNCTaHLM Koje Te IeKOBUTE OUIbKE CaapiKu.
KBanuTeT akTUBHMX CYNCTaHLUM He 3aBUCK CaMO Of,
dusnonowkor noteHumjana, seh n og dakropa
cnosbawme cpeamHe (Lombini et al., 1998).

PasnuunTta nctpaxkusarba cagpikaja makpoe-
NlemMeHaTa y 3eM/bULLITY MOoKasana cy fa Cy OHU
KOMMEKCHO NMOBE3aHU U Y AWPEKTHO] BE3M Ca 3a-
crynsbeHowhy ogpeheHux duswHux BpcTa. Pacno-
pea, v CTeneH 3acTyn/beHOCTM IeKOBUTUX Snsbaka
Y [IMPEKTHO]j Cy KOpenaumju ca yc0BUMA CPpeavHe,
HapouuTO KBanuteTom 3emsbuwTta (Obratov-
-Petkovi¢ et al., 2006).

Ha ocHOBY M3BpLUEHMX aHaIM3a OCHOBA ra3fo-
Bakba y LLlymckoj ynpasu ,,Kypwymauja” n nHdop-
Maumja nodujeHnx og, 3anocaeHnx, MOXe ce 3a-
K/bYYMTU @ HE NOCTOje NPeLMU3HN NoAALLM O CTakby
M KOJIMYMHaAMa JIeKOBUTUX OU/baKa Ha OBOM Mo-
ZPYYjy, KAa0 HU aKTUBHOCTU Ha Kopuwherby UCTHX.

Mpema Tome, 0Baj pag, NpeacTaB/ba UHULMjATU-
BY 3a O0Jbe cariejaBakbe CTakba 1IEKOBUTUX dUsba-
Ka 1 fodujarbe nogaTaka Ha 6asm Kojux du ce mo-
Y U3paguTy ogrosapajyhu nnaHosm kopuwhersa.

MATEPHUJAA 1 METOA PAAA

Od&jeKar uctpakuBara

UcTparkuBame je u3BpLUIeHo y MasgmnHCKoj je-
anHunum ,CarorbeBcKa LipHa YyKka”, Koja je y cacTa-
BY TOMJIMYKOT LWYMCKOT NoApyyja. YKynHa nospLum-
Ha rasguHcKe jegmHuue nsHocu 2578,25 ha.

OBa rasguHcKa jegMHuua ce Hanasm Ha UCToY-
HUM OOPOHLMMA NNAHNUHCKOT MackBa KonaoHuK.
KapakTtepuLue je TepeH ca nsparkeHom KoHburypa-
LMjoM, UCNpeceL,aH ca NyHO NOTOKa 1 rpedeHa.

Hajsehun neo Komniekca Ha Kome ce Hanasu
0Ba ra3fMHCKa jeAMHNLA CaCTaB/bEeH je YI/TaBHOM
o4, Kpeytbaka, newyapa v nanopua.

M3pBoOjeHO je BMWeE TMNOBA 3eM/bULITA KAo
WTO CYy: peHA3MHE, XyMYCHO-CUIMKATHO 3eM/bU-
wTe (PaHKep), eyTpuuHo cmehe 3emsbulLTe NN
rajibava (eyTpmuHM Kamducon), aucTpmyHo cmehe
3eM/bULLTE UK Kuceno cmehe 3emsbuluTe (gu-
CTPUYHM Kambucon).

laspguHcka jeanHuua ,,Carorescka LipHa Yyka”
npocTtupe ce y nojacy nsamehy 330 m n 1196 m
HaZLMOPCKe BUCUHE.

CmaTpa ce Aa 0BO MoApyyje Mma ymepeHo-
-KOHTUHEHTANHY KAMMY. 3ume cy XnafHe, 40K cy
neta tonna. HajxnagHuju je mecel, jaHyap ca npo-
ceyHom TemnepaTypom -0,5°C, a HajTonamju jyn ca
npocevyHom Temnepatypom 20,0°C, AOK je cpearpa
rognwma temnepatypa 10,8°C. MakcmmanHe u
MWHUMaNHe TemnepaType 3abenekeHe Ha CTaHu-
um , Kypwymnnja” cy +43,5°C n -23,5°C.

BereTaunoHuW nepuos je ocTa Ayr, ynpKoc mMo-
ryhum nojaBama KacHux nponehHuMxX n paHux jece-
HbUX MpaseBa. BeretaumoHn nepuog noyuntse, y
NpoCeKy, Y ApYroj AeKagu MapTa mecela, Kaga
TemnepaTtypa Basgyxa pacte npeko 5,0°C, u Tpaje,
y NpoOCeKy, [0 nonosuHe HoBemdpa. Ha Buwmm
HaZAMOPCKMM BUCMHaMa BeretaLMoHU Nepuos, je
3HATHO Kpahu.

Y 0BOj ra3gunHCKOj jeauHULM N3aBajajy ce Tpu
KOMMJ/IEKCA U YeTUPU LLEeHOJOLKe rpyrne, Kao u
cnepehe rpyne eKoNowWwKKx jeannHuua (2014):

e 145 Uyma dene u upHe Tonone (Populetum
nigrae-albae) Ha M0O3aunKy PasNUYUTUX anyBu-
janHux 3em/bumLITa;

e 212 TunuyHa wyma cnagyHa v uepa (Quercion
frainetto-cerridis) Ha cmehum necusmpaHum
3eM/bULLTUMA;

e 313 lllyma KuTHaKa 1 uepa (Quercion petraea-
-cerridis) Ha 3eM/bULLITUMA Ha Nlecy, CUIMKaT-
HUM CTEHaMa W KpeyrbalMma;

e 411 Bbppacka wyma dykse (Helleboro odori -
Fagetum moesiaceae) Ha eyTPUYHUM U Kuce-
MM CMehnMm 3eM/bULWITUMA.

Y Tabenu 1 npukasaHe cy rasguHCcKe Knace u
oMep cMece Mo oAceLmnma.

Ha rpadukoHy 1 npmkasaHo je yyewhe cacrto-
jMHa pa3AnuUUTOr NOPEKNa Y YKYMHOj MOBPLUMHM,A
Ha rpadmKoHy 2 yyewhe nojeanHunx BpcTa Apseha
Y YKYMHOj 3anpemuHu.
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Tadena 1. MpurKas rasguMHCKUX Kaaca M omepa cmece No ofceumma

Fa3guHCcKa jeanHuua Opemvere Oacek lFaspuHcKa Knaca Cmeca
2 212 (nawkbak) /
42
a 66267242 (wnbsbak) /
1 212 (nawtbak) /
43
d 26266313 apa
CaroreBcKa LipHa Yyka (NTEE) /
44 7 212 (wymcKo 3emsb.) /
1 212 (wWymcKo 3em/b.) /
46 a 10475411 (BewwTaykun NoguUrHyTa upHu 6op
cacTojuHa upHor 6opa) 100%
5%
9%
36%
12%
68%
17%
17%
M3paHayke wyme . LLnbsbaum Bykea LipHm Gop
B if}
vicoxe tuyme vrape . Kutkak CnagyH Octanu
BewTaukn nogurHyTe wyme
. ATy Y Lep . Mpab . Benu 6op

MpadukoH 1. Ctarbe cacTojuHa No Nopekay y ogHocy
Ha NOBPLUMHY

METOAA PAAA

MpuKyn/batbe NofaTtaka 3a u3pagy oora paga
00aB/beHO je Ha ornefHMM NOBPLUMHAMA, OLHO-
CHO Ha NMPUMEPHUM KPYroBMMa nosaynpeyHuKa
1,80 m, wTo oarosapa nospwmHU og, 10 m2.,

MNocTaB/weHo je 20 ornegHUX NOBPLUMHA Y Ye-
TUPU odesbetba (Mo 5y CBaKOM ofesbekby) Ha Me-
HycodHom pacTojary og 100 m n Ha npaBuMma
ceBep — jyr, UCTOK — 3anag. Ha mectuma rae cy
NnocTaB/beHU MPUMEPHU KpyroBu oapeheHu cy:
Hagmopcka sucuHa (mepeHa GPS-om), Haiud we-
peHa (mepeH nagomepom), ekcliosuyuja (oapehu-

padumkoH 2. CTarbe cacTojuHa no Bpctama apeehay
OfHOCY Ha 3anpeMuHy

BaHa Oyconom) u ckaod cacliojuHe (oppehusaH
OKY/NlapHO).

Mopep Tora, Ha NPUMEPHUM KPyroBMma U3Bp-
LWeHa je AeTepmuHaLMja 1eKOBUTUX dusbaKa y3
nomoh npupyyHuka (Qajuh-CtedaHosuh un
cap., 2013), a 3aTum 1 dpojarbe dusbaka, NpoLeHa
NOKPOBHOCTWU, Mepere mMace CMPOBOT U CyBOT
OusbHOr maTepujana. EnemeHTU Koju cy mepeHu
WAV NPOLEeHEeHN Ha OrNeHOj NOBPLUNHN YNINCAHM
CY Y CHUMAYKM JIUCT.
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EnemeHTM Koju KapaKTepully npupogHe no-
TEeHUMjaNle CAaMOHUKANX IEKOBUTUX OusbaKa cy:
OdpojHocwi (oppeheHa npedpojaBarbem CBUX je-
OVHKM HEKe BPCTE Ha OrieaHOM Kpyry), GoKpos-
Hocuw (oLeHeHA je OKY/IapHO U U3parKeHa y Npo-
LeHTUMa), UpoyeHa mace Susbaka y ceexem
cwiarwy U dpouyeHa duomace y cygsom cUlidry
(paan Behe npeumnsHocTH, o4, NEKOBUTUX BPCTa
Koje cy HaheHe Ha ornegHUM KPYyroBrma y3MMmaHo
je BMLIe y30paKa 3a Mmeperbe y CBEXeM CTakby, a
KaCHUje 1y OCyLLEHOM CTakby), 3gpyHceHocw (oue-
HEeHa je OKyNapHO U u3paxeHa cnegehom ckanom:
a. OuW/bKe Koje pacTy nojegMHayYHo UK Y MakbUM

SdyceHMMa npeyHuKa go 20 cm (Z1);

b. OusmKe Koje ce jaBsajy y jacTyunhuma wmam

CKynosuma npeyHmka 20-100 cm (Z2);

c. Ow/bKe Koje pacTy y Be/IMKMM CKynuHama
npeyHuka seher og 100 cm (Z3).

HaKoH 3aBpLueHOr NpuKyn/bakba Nogataka Ha
TepEeHy, hMXOBOI €BUAEHTMPArbA Y CHUMAYKe n-
cToBe, U3BplUeHa je odpada NPUKYN/beHNX Noaa-
Taka. Y unsby aasbe obpage nogataka, bopmupa-
He cy Tabene 3a npoueHy SPOjHOCTU, MOKPOBHOCTU
M npoueHy dnomace. Ha OCHOBY eMMNUPUjCKUX
dopmyna oapeheH je noteHumMjan nekoBUTMX du-
Jbaka Ha ucTpaxusaHom nogpydjy. (Tadena 2).

PE3YATATHU UCTPACKMBAIbA

OporpadCcKu ycnoBm 1 CKIOM cacTojuHE Ha UC-
NMUTMBAHOM NOAPYYjy NPUKA3aHuM cy y Tadenn 3.

Y WUCTPakMBaHUM Ofe/beHMMa, a Y OKBUPY
ornefHuX Kpyroea, eBuaeHTUpaHe cy cneaehe sp-
cTe nekoBuTUX dusbaka: Achillea clypeolata Sm.,
Achillea millefolium L., Teucrium chamaedrys L.,

Tabena 2. Odpacuy 3a NpoLeHy NPUPOAHOT NOTEHLMjaNa NEKOBUTUX dM/baKa

Obpaszay, Jepunmua O3Hake
mepe
b — npoceyaH 6poj jeAUHKM Ha jeiHOM
npoceyaH dpoj ornegHom Kpyry (10 m?)
NeKoBUTUX dusbaka 5_& .
. = KoM 2b — yKynaH dpoj jeANHKM perncTposaH Ha
Ha orneaHoj
CBUM Kpyrosuma
NOBPLUNHU
n —yKynaH 6poj Kpyrosa
bt — oueknBaHu 5pOj jeAMHKM NO XeKTapy
o4yeKmBaHa dpojHocT B (kom/ha)
NIeKOBUTUX dU/baKa bi=b - 1000 KoM b — npoceyaH dpoj jeanHKM Ha jegHOM Kpyry
LCRERaRY 1000 — KOpeKLMOHM GaKTOp 3a NpeTBapatbe
Y XeKTap
p — NpoLEeHa BPeAHOCTU NMOKPOBHOCTU
npoueHa _p % 2p — YKyMNHa BPeAHOCT NOKPOBHOCTK 3a
MOKPOBHOCTM P==r ? nojeauHy BPCTY Ha CBMM KpyroBmMma
n — yKynaH 6poj Kpyrosa
msi — Maca y CBEXeMm CTakby
maca dusbke y —  Zmsi 2msi — yKynHa maca du/baka y3eTux 3a y30pak,
msi = : kg/kom
CBEXKEM CTakby mi MEePEHMX Y CBEXKEM CTaky
mi — yKynaH dpoj jeANHKM y3eTuX y y3opak
npoLerbeHa - - B (Bmi) — npouereHa dromaca
dnomaca (Bmi) = bi - (mss) kg/ha bi — o4eknBaHM BpOj jeAUHKM MO XEKTapy
Mo XeKTapy

(mss) — npoceyHa maca dusbaka y cyBOoM CTakby
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Tabena 3. OporpadcKu yCA0BU 1 CKNOM CACTOjUHE HA UCTIMTUBAHOM MOAPYYjY

FasauHcKa Hapamopcka . Haru6 tepeHa Cknon
. Opemerwe Opcek Ekcnosuymja .
jeamHunua BUCUHA (M) (%) cactojuHe
2 380 - 450 e 1-15 /
42 jyrosanagHa
a 400 - 603 Jy»XHa - jyro3anagHa 16 -20 0,3-0,4
1 530- 600 jyr - jyroncrouHa /
CarorbeBcKa 43 11-15
LipHa Yyka d 580-620 jyr - jyroncroyHa 0,3-0,4
44 7 480 —-530 cesepo3anagHa 11-15 /
1 410-480 Jy»XXHa - jyro3anagHa /
46 11-15
a 410- 480 3anagHa 0,7

Thymus serpyllum L., Fragaria vesca L., Galium
verum L., Euphrasia officinalis L., Hypericum
perforatum L., Sanguisorba minor Scop., Lotus
corniculatus L. Sedum acre L., Sideritis montana L.,
Ranunculs acris L. v Pilosella officinarum Vail.

KBaHTUTATMBHM cacTas nogpasymesa Spoj Bp-
CTa Koje CaZpXKK 3ajefHULIA U YeCcTo ce 0O3Ha4yaBa
Kao doraTcTBO BpCTa. BaxkHa oa/vKa 3ajegHuua
jecte ykynaH 6poj jeAMHKN Y 3ajeAHULM U HUXOBA
pacnogena no Bpcrtama.

Ha rpadumkoHy 3 npuKasaH je npoceyaH Spoj
jeaMHKM Ha orieaHOM Kpyry.

Y Tadenu 4 npukasaHa je SpoOjHOCT jeaUHKM
ogpeheHe BpcTe 1IeKOBUTUX dU/baKa Y 3aBUCHOCTMU
O/, ekcnosuuuje.

MOKPOBHOCT NoOKasyje cTerneH NoKpuBaka no-
Anore Hag3eMHUM fienosuma oarosapajyhe dusb-
He BPCTe y AaTOoj CAcTOjuHU. BpojHOCT M NOKpoOB-
HOCT ce He Mopajy Nnokianatu. Heke dusbHe BpCTe
ce MOry Hafla3uTu y BeZIMKOM dpojy MpMMepaka, a
[a He NOKpMBajy Be/IMKY NOBPLUMHY, Ha Npumep
Ha amBagama Thymus serpyllum L., LOK y Wymama
jefaH npumepak ApBeHacTe BPCTe MOXe MMaTu
BE/IKY MOKPOBHOCT. Ha rpadumKoHy 4 npukasaHa
je MOKPOBHOCT Ha OrNeAHMM NOBPLUIMHAMA.

Achillea clypeolata Sibit. Et Sm.

92,95

Achillea millefolium L.
Euphrasia officinalis L.
Fragaria vesca L.

Galium verum L.
Hieracium pilosella L.
Hypericum perforatum L.
Lotus corniculatus L.
Ranunculus acris L.
Sanguisorba minor Scop.
Sedum acre L.

Sideritis montana L.
Teucrium chamaedrys L.
Thymus serpulum L.

25,55
7,4

9,7
2,05
3,9
1,2
35,7

54,6
188,1

0 50 100 150 200

239,1

250

paduKoH 3. MNpoceyaH dpoj jeanHKM Ha OrEeLHOM Kpyry
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Tadena 4. bpojHOCT jeanHKM oapeheHe BpCTe 1EeKOBUTUX OM/baKa Y 3aBUCHOCTU 04, eKCro3numje

Opemvere 42 43 44 46
X EWN S X EWNS X E W N S X E W N S

Achillea
clypeolata Sm.
Achillea
millefolium L.
Teucrium
chamaedrys L.
Thymus
serpyllum L.
Fragaria
vesca L.
Galium
verum L.
Euphrasia
officinalis L.
Hypericum
perforatum L.
Sanguisorba
minor Scop.
Lotus
corniculatus L.
Sedum acre L. 610
Sideritis
montana L.
Ranunculus
acris L.
Pilosella
officinarum 41

Vail.

601 5 470 384 374 25

70 410 26 5

72 250 723 47

850 430 58 74 1100 620 630

1523 867 140 700 1552

194

128 20

30 48

24

63

6 108 469 68 63

X- ueHTap Kpyra, E- uctok, W-3anapg, N-cesep, S- jyr

Achillea clypeolata Sibit. Et Sm. 1,8
Achillea millefolium L. 0,5
Euphrasia officinalis L. % 0,06
Fragaria vesca L. 6,6
Galium verum L. 0,37
Hieracium pilosella L. 0,31
Hypericum perforatum L. 0,6
Lotus corniculatus L. 0,01
Ranunculus acris L. 0,25
Sanguisorba minor Scop. 10,03

Sedum acre L. 0,21
Sideritis montana L. 0,01
Teucrium chamaedrys L. 0,37
Thymus serpulum L. 0,57
0 1 2 3 4 5 6 7

FpadumkoH 4. MNpoceyaH dpoj jeaMHKM Ha OrNeaHOM Kpyry
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34pYXKeHOCT Ha OrleAHUM KpyroBuma je oape-
HnBaHa OKyNapHO M M3paXkeHa je y NpoLeHTMMa
(%). Ha ornegHMm nosbuma youeHu cy cneaehu
0011 34PYXKEHOCTU U NPUKa3aHu y Tadenn 5.

Tabena 5. MprKas 34pyKEHOCTU TIEKOBUTUX dU/baKa
Ha orieAHNM Kpyrosuma

Hasus Bpcre 061Uk 38pyrKeHoCTH

Achillea clypeolata Sm. Z1
Achillea millefolium L. Z1
Teucrium chamaedrys L. Z1
Thymus serpyllum L. z2
Fragaria vesca L. z2
Galium verum L. Z1
Euphrasia officinalis L. Z1
Hypericum perforatum L. Z1
Sanguisorba minor Scop. Z1
Lotus corniculatus L. Z1
Sedum acre L. 72
Sideritis montana L. Z1
Ranunculs acris L. 72
Hieracium pilosella L. z2

JeanHKe npoHaheHnx BpcTa 1eKOBUTMX dWsbaKa
MepeHe Cy NPBO Ha CneuunjasHoj AUrMTaNHOj Barw,
3aTUM CcylleHe 5 faHa Ha OTBOPeHOM M 3 aaHa y
nadopaTopmjckoj cywHuumn Ha 40°C. JobujeHe
BPEAHOCTM Mace IeKoBUTUX dubaKa y CBEXEM U
OCYyLLEHOM CTakby NpUKasaHe cy Ha [padukoHy 5.

Buomaca nodujeHa U3 neKoBUTUX dusbaka CBp-
CTaBa ce y WyMCcKy druomacy (SusbHy Apory) u o3Ha-
4aBa KOIMYMHY KMBE MaTepUje NEKOBUTUX SUIbHUX
BPCTa Y3eTUX Y Y30paK, U U3parkaBa ce y Macu cyse
maTepuje no jeamHuum nospnHe (kg/ha).

AMCKYCHJA

HepauyoHanHO, HEKOHTPOIMCAHO U HEeCTPYY-
HO CaKymn/bakbe NeKoBUTUX dusbaka A40BOAM A0
CMatkbeHba MM YaK MOTNYHOT HecTaHKa ogpeheHunx
Su/bHUX BpcTa. Kako cakymnsbatbe IEKOBUTUX U
apomMaTUYHUX dunsbaka He O pesynTUpano ncup-
Nn/bMBatbeM pecypca, HeONXo4HO je HanpasuTH
npougeHy 6poja jeANHKN Ha KOHKPETHOM CTaHU-
LUTY, OAHOCHO MOBPLUMHM CaKyM/bakba.

Beoma &WTHO y Be3M ca o4vyBakbeM M 3aWTH-
TOM /IeKOBUTUX OWJbaKa jecTe Aa ce ca ogadpaHe
NoBpLUMHE HMKaZa He cakyne cBe dusbKe. YBeK ce
Mopa ocTaButn oapeheHun dpoj Aodpo pa3BujeHUx

Hieracium pilosella L.

Ranunculus acris L. 919

Sideritis montana L. 0.2
Sedum acre L.

Lotus corniculatus L. 245 05
Sanguisorba minor Scop. Sl
Hypericum perforatum L.

Euphrasia officinalis L.
Galium verum L.

Fragaria vesca L.
0,05
0,09
0,18

Thymus serpulum L.

Teucrium chamaedrys L.
Achillea millefolium L.

Achillea clypeolata Sibit. Et Sm.

MpoceyHa maca 6u/baka y CyBOM CTarby

MNpoceyHa maca 6usbaka y CBeXem CTakby

0,98
2,81

0,93

0,93

0,82
2,64

0,84

0,88

1,03

1 1,5 2 2,5 3
TerkunHa (g)

MpadurKoH 5. OgHOC NpoceyHe mace 1eKOBUTUX OU/baKa Y CBEXKEM M OCYLLUEHOM CTakby

* Sedum acre L. — G1/bKa Ce KOPUCTU Y CBEKEM CTakby
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MIaAMX jeaAnHKM Koje he ce fasbe pasMHOXKaBaTH
1 omoryhuTH oncTaHaK BPCTe Ha TOM CTaHUWTY. Y
ogHocy Ha Tvn apore (Kopa, xepda, UBeT, pu3om,
nnog uta.) Kojy hemo cakynsbatu, nocrtoje oape-
heHa npaBuaa KONMKKM dPOj jeAUHKM ce Mopa OCTa-
BMTU HA JAaTOM MPOCTOPY. YKO/IMKO CaKyn/bamo
xepdy, Wwto je d1o cayyaj y 0BOM pagy, MUHUMYM
30% dusbaka du Tpedano 0CcTaBUTM HETAKHYTO.

Takohe, umajyhu y Buay aa je cakynsbame Le-
Nnx dusbaKa MY HbUXOBUX NOA3EMHMX OpraHa pu-
3MYaH HAUYMH cakyn/bakba dU/bHOT MmaTepujana ca
acrnekTa YrpoXKeHOoCTU MPUPOAHUX 3ajefHMLa
OU/bHUX BpCTa U eKosowWwKor duoameepsnTeTta
(Jari¢ et al., 2007), notpedHo je, no moryhcTtay,
CaKyn/baTi camo genose xepde Koju ce Kopucte y
NIEKOBUTE CBpPXE.

Mpema Jarié et al. (2007), Ha OCHOBY aHKeTe,
TOKOM Koje je aHKeTupaHo 60 ncnuTtaHmKa ca no-
apyyja KonaoHuKa, Koju ce daBe cakymn/barbem
NeKoBUTUX OU/baKa, pesynTaT je Aa ce Ha OBOM
noZpyuyjy nojassbyjy 83 BpcTe N1€KOBUTUX OU/baKa,
KaKo 3e/bacTunx, TaKo U APBEHACTUX, Koje ce Kopu-
CTe y pasnnyuTe cBpxe (MeauLmMHa, BETEPUHA, UC-
XpaHa). AKo ce yame y 0831p [a je 0BO UCTPaXKu-
Batbe CMPOBeAEeHO Ha LEe/IOKYNHOj Teputopujm
KonaoHwuKa, a uctpaxuBaree 3a notpede osor
paja Ha TepuUTOpUjU jegHe rasamnHcKe jeanHule,
nofatak o 14 npoHaheHnx BpCcTa 1EKOBUTUX dU-
JbaKa MOXKe ce CMATpaTh pesieBaHTHUM.

MocTaB/beHa ornefHa Nosba He OApaXkasajy
NOTMYHO CTBAPHO CTakbe Ha TepeHy Ha OCHOBY KO-
jer &1 ce morna cauMHUTM EKOHOMCKA KasiKynaumja
Ha HMBOY ra3fMHCKe jeAMHULE, LUYMCKe ynpaBe u
LUIYMCKOF ra3fiMHCTBa, ann AedUHUTUBHO YKasyjy
Ha u3y3eTaH noTeHUMjan Kome Tpeda NnocBeTUTH
naxmy 1 Bpeme, U kpenpatm dyayhe nocnosHe
aKTMBHOCTU Npeay3eha y AaTom cmepy.

MehyTum, nocTtaB/barbem Behux mpexa
orfiegHUx nosba Koje du odyxsatune sehe nosp-
WMHEe ra3auMHCKUX jeAMHULA U HbUXOBUX Ofe/be-
Ha, MOrao du ce npeLmsHuje yCTaHOBUTU U U3pa-
3UTU noTeHUuMjan Kopuwhera, HapaBHO y3
[eTa/bHO peKorHocuMpakrbe U BULLErOAMLLHWN MO-
HUTOPWHT.

MocnoBHe akTMBHOCTU (Spatbe, OTKyN, CKAAAM-
WTEHE, U3AaBatbe 403BONA, Nnaharbe Takcu) Be-
3aHe 3a Kopuwhetrbe nekoBUTUX dnsbaka y dyayh-
HocTh &u Tpedano aa dyay ycmepeHe Ha nspaay
nonynpor3BoAa ca Unbem aa ce BpemeHom gohe

0o duHanHor npounssoaa 3dor seher pUHaHCK]-
cKkor edekTa. Ha oBakaB HauyuH cnpeynam ducmo
@ OTPOMHE KO/IMYMHE IeKOBUTUX OU/baKa ,,Npo-
nagajy” y Halmm LWymama AOK Ha TPMKMULUTY NOCTO-
je ogpeheHe WHTepecHe rpyne Koje NoTpaxyjy
ucte. Hajseha KopucT oa AeBU3HOTr MPUAMBA
octBapeHor naacmaHom HALLUM je wTo HoBay, Haj-
Behum Aenom ocTaje y perMoHy y Kom cy ce npou-
3BOAM CaKymn/ba/iv, Te HEMa OA/IMBa AeBM3a, Kao
WTO je TO YecT cny4yaj ca npeaysehnma Koja cy y
MHOCTPaHOM BAacHMWTBY. HoBal, ce Hajsehum ge-
niom pacnopehyje Ha cakyn/baye, OTKyN/bUBaye U
npepahuBaye nocmatpaHmx npounssosa (Keca et
al., 2015).

foanWwHKU NPOMET MeAMLIMHCKMX NpenapaTa Ha
6u/bHOj 6a3um HanpaB/beHUX Npema TPaAULMOHAN-
HOM peLenTy nsHocn 60 mununjapgm amepudKkmx
ponapa (WHO traditional medicine strategy 2002-
2005, WHO, 2002). majyhu y Buay ose Benunke
Cyme HOBLLA Koje ce LWWMPOM CBeTa TPOLLe Ha ieKo-
Be M OcTasne npenapaTte SU/bHOT MOPEKNa U To Aa je
M3BO3 JIEKOBUTUX U apOMaTUUHUX dU/baKa y nepu-
oay 2008-2012 y ctanHom nopacty (Turudija-
-Zivanovi¢, 2015), moxe ce cnodogHo pehu ga
ce BuLLIe naxre Tpeda NOCBETUTU OBOM CEKTOPY.

Takohe, c 063Mpom Ha To @ CEKTOP NEKOBUTOT
1 apomatuyHor dusba gaHac odesdbehyje 3anocne-
He (CTaIHO MM CEe30HCKO), KAao U NPUXOAE 338 OKO
50000 nuua, ykbydyjyhn depaye, Kao 1 BlacHUKe
1 3anocneHe y npeaysehunma Koja ce dase npepa-
OOM, MPOMEeTOM M Manonpogajom npoussosa
(Turudija-Zivanovi¢, 2015), moryhHocT Kopw-
whera NEKOBUTUX U apPOMATUYHUX OU/baKa, KaKo
Ha noapyujy [ ,,CaromeBcka LipHa YyKa“, Tako u
Ha ocTanum nokanuteTuma Penydnvke Cpduje
mopa OUTU UCNUTaHa U AOBeAEeHa y ONTUMYM, Y
L/by OTBaparba HOBUX PagHUX MecTa U A0AATHUX
npuxoAa nua Koja ce daBe cakyn/bartbem, npepa-
[OM, MPOMETOM M MasIoNpoaajom NpousBoaa Ha
6a3un nekoBUTUX dUsbaKa.

3AKAYYIH

Ha 6a3u nodujeHnx pesyntaTta mory ce aedpu-
HUcaTu cnepehm 3akbyuum:
e Hajsehy dpojHocT umajy cnepehe BpcTe:
Fragaria vesca L., Thymus serpyllum L., Achillea
cly-peolata Sm. v Teucrium chamaedrys L.;
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e Hajsehy NOKpoOBHOCT UMma Fragaria vesca L. n
Achillea clypeolata Sm.;

e 3apyKeHocT Z2 (20 — 100 cm) umajy Hieracium
pilosella L., Ranunculs acris L., Sedum acre L.,
Fragaria vesca L. v Thymus serpyllum L., a
ocTane BpcTe Mmajy Z1 odnunK 34py*KeHoCTH
(<20 cm);

e Hajsehy macy y cBeXXem M y CyBOM CTakby
umajy: Pilosella officinarum L., Hypericum
perforatum L., Achillea clypeolata Sm.n Achillea
millefolium L.;

MSc Jovan Gasi¢

e Hajsehu noteHumjan domace y CyBOM CTakby
umajy: Achillea clypeolata Sibith. et Sm.,
Fragaria vesca L., Achillea millefolium L.,
Teucrium chamaedrys L., n Thymus serpyllum L.;

® yKynHa 6Momaca UCTParKMBAHUX BPCTa NpoLe-
ryje ce Ha 186,67 kg/ha.

POSSIBILITY OF MEDICINAL PLANTS UTILIZATION IN FOREST SITES
OF THE “SAGONJEVSKA CRNA CUKA“ FMU

Dr. Milorad Danilovi¢, full professor, University of Belgrade - Faculty of Forestry

BSc Vladimir Cirovié, professional associate, University of Belgrade - Faculty of Forestry

Abstract: This paper presents the possibilities of using medicinal plants in the territory of the
”Kursumlija” Forest Administration. The research was carried out within the “Sagonjevska Crna
Cuka” Management Unit, with an area of 2578,67 ha, where 20 sample plots were established
(5 in each compartment). These sample plot circles were arranged into a network through
compartments 42, 43, 44 and 46 at a distance of 100 m, in the north-south, east-west direc-
tions. The radius of each circle is 1.80 m, with an area of 10 m2. The environmental conditions
were determined in each of the marked sample plots. The medicinal plants were identified and
their number was determined, while the cover and association of medicinal plants were also
calculated. After that, samples of different medicinal plants were taken for measurement, both
fresh and dry, to determine the potential of the biomass of medicinal herbs in the investigated
area. The research results showed that the total estimated amount of medicinal herbs biomass
in the investigated area was 186.67 kg per hectare. The estimated amount of dried medicinal
plants has a significant potential and should be thoroughly examined and used in the future.

Key words: medicinal plants, potential estimation, utilization, KurSumlija

INTRODUCTION

Medicinal plants are those plants that are
commonly used in treating and preventing specific
ailments and diseases, and they are generally con-
sidered to play a beneficial role in health care
(Srivastava et al., 1996). According to Gurib-
Fakim (2006), who presented data of the World
Health Organization, 80% of the world’s popula-
tion, primarily those of developing countries, re-
lies on plant derived medicines for healthcare.

The utilization of medicinal plants has a long
tradition in Serbia and is part of Serbian culture.
The first records of medicinal plants utilization in
Serbia date back to the establishment of Serbian
national culture and the construction of the Stu-
denica and Hilandar monasteries.

Medicinal plants were first mentioned as part
of non-wood forest products in the first 1891 law
on forests, which indicates that the significance of
medicinal plants utilization was recognized as ear-
ly as at that time.
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Medicinal and aromatic herbs, along with for-
est fruits and mushrooms, were mainly used as
food, medicines and auxiliary medicinal products.
Today, in the era of industrialization, those plants
are used as raw material for pharmaceutical indus-
try, for the production of alcoholic and non-alco-
holic drinks, cosmetic preparations and perfumes.
As the rural and health tourism are becoming
more and more popular, medicinal plants are of
special value and they include traditional products
made of medicinal plants, such as tea, syrup, mar-
malades, alcoholic drinks, compots, juices, honey
and bee products, as well as other products con-
taining medicinal plants).

Parts of medicinal plants that are used for me-
dicinal purposes contain active substances. The
use of medicinal plants is limited by the quality of
active substances they contain. This quality de-
pends not only on their physiological potential,
but also on the environmental factors (Lombini
et al., 1998).

Different studies of the content of macroele-
ments in soil showed that they have complex con-
nections and that they are in direct correlation
with the abundance of certain plant species. The
distribution and degree of abundance of medicinal
plants are directly corelated with the environmen-
tal conditions, and especially with soil quality
(Obratov-Petkovi¢ et al., 2006).

The analysis of forest management plans of
the “KurSumlija“ Forest administration revealed
that that there are no precise data on the condi-
tion and quantity of medicinal plants in this area,
as well as about the activities on their utilization.

Therefore, this paper presents an initiative for
getting a better overview of the condition of me-
dicinal plants and gaining data that could serve as
the basis for creating adequate utilization plans.

MATERIALS AND METHODS

Research area

The research was implemented in the “Sagon-
jevska Crna Cuka“ management unit, which is a
part of the Toplica forest area. The total area of
this management unit is 2578.25 ha.

This management unit is located on the east-
ern slopes of Mt. Kopaonik. The terrain is charac-

terized by great variations in the relief, transected

by many watercourses and ridges.

The ground in this management unit mainly
consists of limestone, sandstone and marl.

Several soil types were determined: rendzina,
humus-silicate soil (Ranker), eutric brown soil (eu-
tric cambisol) and dystric brown soil (dystric cam-
bisol).

The “Sagonjevska Crna Cuka“ management unit
is located in the altitudinal zone between 330 m
and 1196 m above sea level.

It is considered that the climate is moderate
continental. Winters are cold and summers are
hot. The coldest month is January with an average
temperature of 5°C, and the hottest month is July
with an average temperature of 20°C. The average
anual temperature is 10.8°C. The maximum and
minimum temperatures recorded by the “KurSum-
lija“ weather station are +43.5°C and -23.5°C.

The growing season is long, despite the possi-
bility of occurance of late spring and early autumn
frosts. It starts in the second decade of March,
when the temperature is above 5°C, and approxi-
mately lasts until mid-November. At higher alti-
tudes the growing season is significantly shorter.

Three complexes and four coenological groups
were indentified in this management unit, as well
as the following groups of ecological units (Forest
management plan for “Sagonjevska Crna Cuka“
FMU, 2014):

e 145 white and black poplar forest (Populetum
nigrae-albae) on the mosaic of various alluvial
soils;

e 212 Typical Hungarian and Turkey oak forest
(Quercetum frainetto — cerridis) on brown
loess soils;

e 313 Sessile and Turkey oak forest (Quercetum
petraea — cerridis) on soils on loess, silicate
rocks and limestone;

e 411 Submontane beech forest (Helleboro odori
- Fagenion moesiaceae) on eutric and acid
brown soils.

The management classes and mixture ratio by
compartments are shown in Table 1.

The share of stands of different origin in the
total area is shown in Chart 1, and the share of
different tree species in the total volume is shown
in Chart 2.
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Table 1. Management classes and mixture ratio by compartments

Management unit Compartment Subcompartment Management class Mixture
2 212 (pasture) /
42 a 66267242 (thicket) /
23 1 212 (pasture) /
Sagonjevska Crna d 26266313 (scrub) /
Cuka 7 212 (forest land) /
1 212 (forest land) /
46

10475411 (cultivated
European black pine forest)

European black
pine 100%

12%

68%

. Thickets

Scrubs

Sprout forests
Forests of seedling origin

. Cultivated forests

9%

36%

17%
17%

Beech

. Sessile oak

Turkey oak . Hornbeam

European black pine

Hungarian oak Rest

. Scots pine

Chart 1. The share of stands of different origin in the
total area

RESEARCH METHODS

Data collection was carried out in sample plots,
which were in the form of circles with a 1.8 m radius,
which corresponds to a sample plot area of 10 m2.

A total of 20 sample plots were established
within 4 compartments (5 in each compartment),
in the north-south and east-west directions. The
distance between them was 100 m. The following
parameters were determined in each sample plot:
elevation (determined by GPS), slope (determined
by clinometer), exposure (determined by compass)
and crown canopy (ocular estimation).

In addition, the determination of medicinal
plants according to manual (Daji¢-Stefanovic

Chart 2. The share of different tree species in the
total volume

et al., 2013), the counting of plants, estimation of
the cover, and the measurement of raw and dry
herb material were also carried out in the sample
plots. The measured or estimated elements were
recorded in the recording sheet.

The elements that characterize the natural po-
tentials of indigenous medicinal plants are: the
number of plants (determined by counting all indi-
vidual plants of different species in a sample plot),
cover (ocular estimate, expressed in the percent-
age form), estimation of plants mass in the fresh
and dry states (for greater precision, more sam-
ples of the medicinal plants that were found in a
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sample plot were measured in the fresh, and later

on in the dry state), association (ocular estimation,

expressed in the following way:

a) Plants that grow individually or in smaller turfs
with a diameter of up to 20 cm (Z1);

b) Plants that appear in pillows or clusters with a
diameter range from 20 to 100 cm (Z2);

c) Plants that grow in big clusters with a diameter
greater than 100 cm (Z3).

After the collection and recording of the data
in the field had been finished, the processing of
the collected data was carried out. In the aim of
further data processing, tables were created to es-
timate the number, cover and biomass. Empirical
formulas served as the basis for determing the po-
tential of medicinal plants in the research area
(Table 2).

RESEARCH RESULTS

The data about orographic conditions and stand
canopy in the research area are shown in Table 3.

The following species of medicinal herbs were
recorded in the research area: Achillea clypeolata
Sibith. et Sm., Achillea millefolium L., Teucrium cha-
maedrys L., Thymus serpyllum L., Fragaria vesca L.,
Galium verum L., Euphrasia officinalis L., Hyperi-
cum perforatum L., Sanguisorba minor Scop., Lotus
corniculatus L. Sedum acre L., Sideritis montana L.,
Ranunculs acris L. and Hieracium pilosella L.

Quantitative composition implies the number
of species contained in an association and it is
mostly signified as species richness. An important
characteristic of the association is the total num-
ber of individuals in the association and their spe-
cies distribution.

Table 2. The models for estimating the potential of medicinal plants

Measurin
Model . J Labels
unit
b — average number of medicinal plants in one
The average number _ s TR [l
of medicinal plants b === piece 2b — total number of medicinal plants
in a sample plot recorded in all sample plots
n—number of sample plots
bt — expected number of medicinal plants per
hectare (piece/ha)
Expected number of — . .
. _ . b — average number of medicinal herbs in one
medicinal plants per bi=b - 1000 piece
sample plot
hectare
1000 — correction factor for conversion in
hectares
p — estimated coverage value
Estimation of cover- e 2p % 2p — total coverage value for each species
age n ? pariculary in all sample plots
n —number of sample plots
msi — mass in fresh state
Plant mass in fresh —  Zmsi . >msi — mass of all sample plants, measured in
msi = ] kg/piece pep
state mi fresh state
mi — total number of sample plants
(Bmi) — estimated bimass
Estimated biomass yony W - = .
(Bmi) = bi - (mss) kg/ha bi — estimated number of plants per hectare

per hectare

(mss) — average plant mass in dry state
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Table 3. Orographic conditions and stand canopy in the research area

Management Elevation Slope Stand
Unit Compartment Subcompartment (m) Exposure (%) canopy
2 380-450 west-southwest 11-15 /
42
a 400-603 south —southwest 16-20 0.3-0.4
1 530-600 south —southeast /
. 43 11-15
sagonjevska d 580-620 south — southeast 03-0.4
Crna Cuka
44 7 480 —-530 northwest 11-15 /
1 410-480 south —southwest /
46 11-15
a 410-480 west 0.7

The average number of individuals of medici-
nal plant species in the sample plot circle is shown
in chart 3.

The number of medicinal plants of different
species by exposure is shown in Table 4.

Cover represents the level of coverage of the
ground by the overground parts of medicinal
plants in a stand. The number of plants and cover
do not have to match. Some species may occur in
large numbers, but cover a small ground area. The
example is Thymus serpyllum L. in meadows. Con-
trary to that, in forests one specimen of a tree spe-

cies can cover a large area of the ground. The cov-
er in the sample plots is shown in Chart 4.

The association of medicinal plants in the sam-
ple plots was determined by the ocular method
and it was expressed in the form of percentages
(%). The forms of associations that were recorded
in the sample plots are shown in Table 5.

The specimens of each species of medicinal
plants that were found in the sample plots were
first measured by using a digital measuring scale,
then dried outdoors for 5 days and for the follow-
ing 3 days in a laboratory oven at 40°C. The ob-
tained results are shown in Chart 5.

Achillea clypeolata Sibit. Et Sm.
Achillea millefolium L.
Euphrasia officinalis L. 7.4

25.55

Fragaria vesca L.

Galium verum L. 9.7
2.05
Hypericum perforatum L. 3.9

Hieracium pilosella L.

Lotus corniculatus L. 11.2

92.95

239.1

Ranunculus acris L.
Sanguisorba minor Scop.
Sedum acre L.

Sideritis montana L.
Teucrium chamaedrys L.
Thymus serpulum L.

0.05

35.7

30.5

54.6
188.1

0 50

100

150

200

250

Chart 3. The average number of individuals of certain species of medicinal plants in the sample plot circle
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Table 4. The number of individuals of different medicinal plant species by exposure

Compartment 42 43 a4 46
X EWN S X EWNS X E W N S X E W N S

Achillea
clypeolata Sm.
Achillea
millefolium L.
Teucrium
chamaedrys L.
Thymus
serpyllum L.
Fragaria
vesca L.
Galium
verum L.
Euphrasia
officinalis L.
Hypericum
perforatum L.
Sanguisorba
minor Scop.
Lotus
corniculatus L.

Sedum acre L. 610

Sideritis

montana L.

Ranunculus
acris L.
Pilosella

officinarum 41

Vail.

601 5 470 384 374 25

70 410 26 5

72 250 723 47

850 430 58 74 1100 620 630

1523 867 140 700 1552

194

128 20

30 48

24

63

6 108 469 68 63

X — center of sample plot; E — East; W — West; N — North; S — South

Achillea clypeolata Sibit. Et Sm. 1.8
Achillea millefolium L. 0.5
Euphrasia officinalis L. % 0.06
Fragaria vesca L. 6.6
Galium verum L. 0.37
Hieracium pilosella L. 0.31
Hypericum perforatum L. 0.6
Lotus corniculatus L. 0.01
Ranunculus acris L. 0.25
Sanguisorba minor Scop. 10.03

Sedum acre L. 0.21
Sideritis montana L. 0.01
Teucrium chamaedrys L. 0.37
Thymus serpulum L. 0.57
0 1 2 3 4 5 6 7

Chart 4. Medicinal plants cover in the sample plots expressed as a percentage
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Table 5. Medicinal plant association forms recorded

in the sample plots

Species Form of association
Achillea clypeolata Sm. Z1
Achillea millefolium L. Z1
Teucrium chamaedrys L. Z1
Thymus serpyllum L. z2
Fragaria vesca L. 72
Galium verum L. 71
Euphrasia officinalis L. 71
Hypericum perforatum L. Z1
Sanguisorba minor Scop. 71
Lotus corniculatus L. Z1
Sedum acre L. Z2
Sideritis montana L. Z1
Ranunculs acris L. 72
Hieracium pilosella L. Z2

The biomass derived from medicinal plants is
classified as forest biomass and represents the
amount of living matter of sample medicinal
plants and is expressed as mass in the dry state
per area unit (kg-ha™).

DISCUSSION

Irrational, uncontrolled and unprofessional
collection of medicinal plants causes a reduction
or complete extinction of certain herb species. To
prevent this, it is necessary to estimate the num-
ber of individuals in a certain area.

For medicinal plants preservation and protec-
tion it is very important not to collect all medicinal
plants from the selected area. A certain number of
young, well developed individuals have to be left
over to reproduce and enable the survival of the
species in a certain habitat. The number of individ-
uals that have to be left over is defined by certain
rules, depending on the part of the plant that is
being collected (bark, flower, yield, rhizom, etc.). If
the collected plant is a herb, like in the case of this
study, a minimum of 30% of the individuals should
be left over.

Average weight of plants in dry state

Hieracium pilosella L.

Ranunculus acris L. 019

Sideritis montana L. s 0.52

Sedum acre L. 0.58

Lotus corniculatus L. o8 05
Sanguisorba minor Scop. 241
Hypericum perforatum L.
Euphrasia officinalis L.

Galium verum L.

Fragaria vesca L.

Thymus serpulum L.

Teucrium chamaedrys L.
Achillea millefolium L.

Achillea clypeolata Sibit. Et Sm.

Average weight of plants in fresh state

0.98
2.81

0.93

0.93

0.82
2.64

0.84

1.65

173

1 1.5 2 2.5 3

Weight (g)

Chart 5. The average mass of medicinal plants in the fresh and dry states

*Sedum acre L. —this plant is used in the fresh state
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In addition, as the collection of whole plants or
their underground parts is a risky way of collection
of plant material from the aspect of endangering
the natural associations of plant species and eco-
logical biodiversity (Jaric¢ et al., 2007), it is necce-
sary to collect only those parts of plants that are
used for medicinal purposes.

According to Jaric et al. (2007), a survey
which involved an examination of 60 people that
collect medicinal plants in the area of Mt. Kopaon-
ik showed that there are 83 species of medicinal
plants in this area, which are used for different
purposes (medicine, veterinary medicine, food).
Considering that this research was carried out in
the entire territory of Mt. Kopaonik, and that the
research described in this paper in one manage-
ment unit, the data on 14 species of medicinal
plants can be considered relevant.

The established sample plots do not complete-
ly respresent the real state in the field which could
serve as the basis for economic calculations at the
level of a forest management unit, forest adminis-
tration or forest estate. However, they do indicate
the potential that should be paid more attention
to and possible direction of future business plans
of the company.

Setting up a bigger network of sample plots,
that would cover larger areas of management
units and compartments, along with a detailed re-
connaissance and multi-annual monitoring, would
provide a more accurate determination of the uti-
lization potential.

Business activities (collecting, purchase, stor-
age, licensing, paying taxes) that are related to the
utilization of medicinal plants should be directed
towards the production of semi-final products in
order to reach the final product eventually and
achieve greater financial effects. In that way, we
would prevent huge amounts of medicinal herbs
from being wasted, while there is a lot of interest
in these products in the market. The biggest ben-
efit of foreign exchange earned through the sales
of non-wood forest products is that money mostly
remains in the region where the products are col-
lected. Therefore, there is no outflow of foreign
exchange money, which is often the case with for-
eign companies. The money is mainly distributed
among the collectors, buyers and processors of
these products (Keca et al., 2015).
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The world market of herbal medicines based
on the traditional knowledge is now estimated at
USS 60 thousand milion (WHO traditional medi-
cine strategy 2002-2005, WHO, 2002). Considering
the huge amounts of money that are spent on
plant-derived medicines and other preparations
worldwide, and the fact that the export of medic-
inal and aromatic plants was constantly increasing
during the period 2008-2012 (Turudija-Zivano-
vi¢, 2015), the conclusion is that more attention
should be paid to this sector.

The sector of medicinal and aromatic plants
provides employment (permanent or seasonal), as
well as income, to about 50 000 people, including
collectors, owners and employees in companies
for the processing, trade and retail of medicinal
plant products (Turudija-Zivanovi¢, 2015).
Therefore, the possibility of utilization of medici-
nal and aromatic plants in the area of the ,Sagon-
jevska Crna Cuka“ forest management unit, as well
as in other areas of the Republic of Serbia, has to
be examined and optimized to provide new work-
places and additional income for people dealing
with the processing, trade and retail of products
based on medicinal plants.

CONCLUSIONS

The obtained results served as the basis for the
following conclusions:

e The largest number of individuals belongs to
the following species: Fragaria vesca L., Thy-
mus serpyllum L., Achillea clypeolata Sm. and
Teucrium chamaedrys L.;

e The following species have the greatest cover:
Fragaria vesca L. and Achillea clypeolata Sm.;

e The following species grow in the Z2 (20 — 100
cm) form of association: Pilosella officinarum L.,
Ranunculus acris L., Sedum acre L., Fragaria ves-
ca L. and Thymus serpyllum L.. The other spe-
cies grow in the Z1 form of association (<20 cm);

e The following species have the largest mass in
both fresh and dry state: Pilosella officinarum
L., Hypericum perforatum L., Achillea clypeola-
ta Sm. and Achillea millefolium L.;

e The following species have the greatest poten-
tial of biomass in dry state: Achillea clypeolata
Sm., Fragaria vesca L., Achillea millefolium L.,
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Teucrium chamaedrys L., and Thymus serpyl-
lum L.;

e The total biomass of the investigated species is
estimated at 186.67 kg/ha.
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