[Ium Bugom crara Paconia suffruticosa Andrews. fi KyILl POSMICTHAM Ha OKPEMHUX AIASIHOYKAX MTOOAHU3Y Ta B3/I0BK
ZIOPIzKOK, abu BIABIZYBaul MOTAM MUAYBATHCsI 3 GAM3BKOI BiZICTaHI KOAbOPAaMH KBITOK Ta BifYyTH IXHIH TOHKHE apo-
mar. Pocaunu 6yskis i P. suffruticosa gisionomiuno 30BciM pisHi: crocyeTbest 1ie popMH H pO3MIPIB KyILIiB, AUCTKIB
i kitok. [ [pore, came B TakoMy KoHTpacTi BOHH rapMOHIHHO MOEAHANHCD.

(Myuxiii ko:kHOro 3 HasBaHMX caziB 6y3KiB MO:kHa, 3a MOTpebH, 3HaYHO posimpuTH. Hanpukaaz, cyto aexo-
paTHBHI CaZii — BUKOPHCTOBYBATH /JIASI PO3BMHOZKEHHsI OY3KiB, KOAEKLIHHI — BIIKPUTH JIASl MACOBOTO Bi/IBIZlyBaHHsI,
Zlelo ckoperyBaBiid ixue naadysanus. OKpiM 1IbOro ocTaHHi MO:KyTb CTaTH 06 €KTOM /LASL 3arOTiBAl B BEAHKHX
ob6csirax CyUBITb /ISl OTPUMAHHsI OAil, sIka BAKOPUCTOBYETHCs B (DAPMALIEBTHYHIN Ta apyMepHIH IPOMHUCAOBOCTSIX.
Konexkuiiino-excrnosuuiiini cagu MozHa BUKOPHCTOBYBATH SIK 6a3y /IAS MiZIBHILEHHsT (JaXOBOTO PiBHs MPAliBHUKIB
3eAeHOro OyAIBHHLITBA Ta IPOBEAEHHs MPAKTHYHHUX 3aHATb 31 CTYZEHTaM 1 yYHAMH AileiB 6i0AOrIYHOrO MPo@iro
HaBYaHHsI.

Bucnoexu. Cxasane cBigauth, 110 pocAMHE BHAIB i copTis poy Syringa L. notpi6Ho akTusHine BUKOpHCTOBYBATH
ZIAs1 CTBOPEHHST PISHUX NMTAPKOBUX KOMITOBHLIH, /IASI O3EA€HEHHST BYAHLb, IPOMHCAOBHX TEPHUTOPIH, MICHKUX TIPUOYAUH-
KOBHX ZILASTHOK Ta npuBaTHHX cagu6. Haliraubiie 6ysku BpakaioTb B MOHOKYABTYPHHX caZlaX, KOAM Ha raomi 1-2
(iHozi 6irbIlie) TeKTapiB paHHbOI BECHH POSKBITAIOTb POCAHHH GiAbIIIe /IBOX ZIECSTKIB BUAIB i coTHI ixnix coptin. Taki
cazM-KoAeKUil € 6a3010 sl [PYHTOBHOTO BUBYEHHsI GIOAOTIYHUX, MOP(OMETPUYHHUX 1 IEKOPATHBHUX OCOBAMBOCTEH
6y3KiB Ta MACOBOTO OTPHUMAHHS CISHILEB i cajaHIiB. 3a MPABUABHOTO JOTAS/Y | IPABUABHOTO POBTAIlyBAHHS Ha
JIAHII pOCAMHE Oy3KiB 6yZyTh eKOPaTHBHUMH H BUKOHYBAaTHMYTb MOKAazeHi Ha Hux ynxuii Brnpogosx 70-100
1 6iAbIIIe POKIB.
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Anomauyis. Mera — 3’sicysaru ocobausocTi (henororii papurerHoro enzemianoro sugy Gymnospermium odessanum

(DC.) Takht. B ymoBax inTpozykuii Ha 60Taniko-reorpadiuniit zirauui «Crernn Yxpainu» Harionaabnoro 6oraniaaoro
cagy imeni M. M. Tpumka HAH Ykpainu y 2021 p. Metoau — noabosi cranionapHi ta kamepaabui. Beranosaeno,
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mwo seretauiinui nepiog G. odessanum y 2021 p. tpusas 3 24 6epesust 70 22 TpaBns i cranosus 60 zi6. Bugireno
ta oxapaxrepusoBaHo 10 qenororiunux ¢as: 1) mouarox Bererawii Ta 6yToHisanii, 2) MacoBa 6yToHi3allis Ta MOYaTOK
KBiTYBaHHs1, 3) MacoBe KBiTyBaHHs Ta 3aBeplueHHsa GyToHisawii, 4) Mk KBiTyBaHHs, 5) MacoBe KBiTyBaHH:A Ta I04aTOK
(popMyBaHHs TIA0ZIB, 6) 3aBepIIeHHs KBITYBaHHS Ta MacoBe (DOPMYBAHHS IIAOAIB, 7) picT MAoziB, 8) poskpuTTs MAOzAiB,
9) aospiBanHs HaciHHA y poskpuTHX Kopoboukax, 10) auceminanis Ta 3aBeprienHs Beretauii. 3’sicoBaHo, 1O Miz Yac
MacoBOTO (JOPMYBaAHHS MAOZIB 3HAYHA KIAbKICTb ITAOZIB MPU3YITMHUAA CBIM PICT Ta PO3BUTOK 1 He C(hopMyBaAra HaCIHHs
y nogaabmomy. Lle Morao 6yTu o’ sizano 3i HidHHME 3aMOpO3KaMH HarepeAoAHI a60 BiAMIHHICTIO YMOB perioHy iHTpo-
ZyKiii Biz pupoaHux Mictespoctanb Bugy. Ha GyTonisaniio Ta ksiTyBanns (cymapHo) npurazae menmia actuna (30%)
BereTaujiHoro nepiozy. biabima sacruna (70% ) BereraniiiHoro nepiozy nos’sisaHa 3 MAOZAMH Ta HACIHHAM. -SHauHa YacTKa
BereTaliiHOrO Nepiozy MpuIajae Ha (peHo(asy JA03piBaHHA HACIHHA y PO3KPUTHX Kopoboukax (27%).

Karouosi caosa: inrpoayxuisi, engemiunuil Buz, 6yToHisalis, KBITyBaHHs, (DOPMYBaHHs Ta PO3KPHUTTS MAOZIB, Z0-

3pIBaHHs HACIHHS, JUCeMIHALLls.

Abstract. The aim is to find out the peculiarities of the phenology of the rare endemic species Gymnospermium
odessanum (DC.) Takht. in the conditions of introduction on the botanical-geographical plot “Steppes of Ukraine” of
the M. M. Gryshko National Botanical Garden, National Academy of Sciences of Ukraine in 2021. Methods — field
stationary and cameral. It is established that the vegetation period of G. odessanum in 2021 lasted from March 24 to May
22 and amounted to 60 days. 10 phenological phases are singled out and characterized: 1) the beginning of vegetation
and budding, 2) mass budding and beginning of flowering, 3) mass flowering and completion of budding, 4) flowering
peak, 5) mass flowering and the beginning of fruit formation, 6) completion of flowering and mass fruit formation, 7) fruit
growth, 8) fruit opening, 9) ripening of seeds in open capsules, 10) dissemination and completion of the vegetation. It was
found that during the mass formation of fruits, a significant number of fruits stopped their growth and development and
did not form seeds in the future. This could be due to the night frosts on the eve or the difference in the conditions of the
region of introduction from the natural habitats of the species. Budding and flowering (in total) account for a smaller part
(30%) of the vegetation period. Most (70%) of the vegetation period is associated with fruits and seeds. A significant
proportion of the vegetation period is the phenophase of ripening of seeds in open capsules (27%).

Key words: introduction, endemic species, budding, flowering, fruit formation and opening, ripening of seeds,

dissemination.

Bemyn. Gymnospermium odessanum (DC.) Takht. (Berberidaceae Juss.) — aexopatusuuil panubosecHsHUE
eemepoiz, Buecenuit 10 Yepponux kuur Yrpainu (Kpupka, Hosocaa, 2009) ta Pecrybaiku Moagosa (Kolomiy-
chuk, Popova, 2018). Lle enaemiunuii Buz 3 Bysbkum gus’touktusuum apearom, nommpenuit y Jo6pyazxi, Moazosi
Ta B Ykpaini y [ liBaiuno-3axigunomy [ Ipuaopromop’i (Kpuupka, Hosocaa, 2009; [1lep6akosa, Hosocaz, 2018).
B ocrauni poxu ysaraabHeHo BiZoMOCTI 110 10 XOPOAOTIYHHX, EKOAOTO-TIEHOTHYHHX Ta CO30AOTIYHHX OCOOAMBOCTEH
uporo Buzy (ILlepbaxosa, Hosocaa, 2018).

G. odessanum BUPOILYETbCS Ta OXOPOHSETbCS exX Situ y 6arathox 6oTaniunux cazax Ykpainu (Kataror ..., 2015;
[ep6axosa, Hosocaa, 2018). Y Hauionarbuomy 6oraniunomy cazy imeni M. M. Ipurika HAH Ykpainu (HBC)
nocaizzxysaau 6iororiuni (Bopoaina 1972, 1976) mopdororiuni (Cobro, [anonenxo, 1996) ta nonyasuiiini (Ipu-
uenxo, 2010, 2014, 2017, 2019; [punenxo u ap., 2017) ocobausocti G. odessanum. Menororis G. odessanum,
110 BUCBITAIOE TI€BHI (pasH PO3BHTKY POCAMH, BHBYEHA HeAoCTaTHbO. JloCcAizzkeH s (PEHOAOTII POCAMH, IHTPOLYKO-
BaHUX y 60TAHIYHUX CaZlaX, 3AAHIIAETbCS aKTYaAbHHUM MUTaHHAM Biz Mutyoro cropivust (Bopoaina, 1972) a0 numui
(Lymmnauuukosa u ap., 2021).

Mema — 3’sicyBatu ocobausocti enonorii G. odessanum B ymosax inTpozykuii Ha 60TaHiKo-reorpaiumiil i-
asuni «Cremu Yrpainun» HBC y 2021 p.

Mamepiaau i memoau. Menororiuni crnocTeperkeHHs: MPOBOAUANCD IIOZEHHO YIIPOAOB:K BChOTO TepioLy
sererauii G. Odessanum nasecni 2021 p. B inTpogyxuiiiniii nenononyasuii Buzy Ha 60TaHiKo-reorpagiuii i-
asnni «Crenu Yrpainn» HBC. Metoau — noabosi craujonapui Ta kamepaabhi. Y gocaizzxenni 6yau 3azismi moHaz
40 ocobun G. odessanum renepaTHBHOTO Iepio/ly OHTOTEHEsY PIBHHX BIKOBHX CTaHiB (MOAOZI, cepeiHbOBIKOBI Ta
cTapi reHepaTHBHI) 3 pi3HOIO KiAbKicTio renepatusuux narouis (Biz 1 g0 6). Menonrorito G. odessanum BuByaru
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3 ypaxyBaHHAM 3araibHompuiinsaTix pexomenzauiil (Befizeman, 1974; Saiiues, 1978; Mertoguui ..., 2016).
Menonroriuni pasu 6yrn BUZAiAeH], OXapaKTepH30BaHi Ta MPOIAIOCTPOBaHI aBTOPOM BiZMOBIAHO 0 GioAOTTYHHX
ocobauBocrelt pocty Ta possutky came G. odessanum. Zlast Tounoi Bepb6arbHoi nepesaui HioaHCIB 3a6apBAeHHs
PIBHHX YaCTHH POCAMH BHKOPHCTOByBaAM Inkaxy koabopis (Donzapues, 1954), sxa uaii6iabimn Baaro Bizobpazkae
ix npupoaui BigTinku. Mopdororiuni ocobAHBOCTI MAOAIB OXapaKTepU3OBaHi 3a 3araAbHOIPHIHSTOIO TEPMIHOAOTI-
eto (Aptiomenko, Méxopos, 1986). Hiuni (03:00) ta zenni (15:00) temneparypu nositps ynpozos:x Beretarii
G. odessanum B ymoBax iHTpoZyKIIi HaBeeHi 3a ZaHUMHU eAekTpoHHOTO pecypcy (Sinoptik https: / /sinoptik.ua) ars
m. Kuis Ta npeacrasaeni na rpagixy. [ logaui na aiarpami gaui (y %) aBromatiuno okpyraeni zo miaux uucea. Bei
(ororpagii BuKonaui aBTopoM Ha 6oTaniko-reorpadiuniit girauii « Cremu Ykpainn» HBC kameporo Canon Power
Shot SD4000 IS Digital ELLPH ta 06po62aeni 3a sonomoroio komrt 1otepnoi nporpamu Paint.

Pesyavmamu ma o6z080penns. lurpoayxuis G. odessanum na 6otaniko-reorpadiuny airauky «Crernu Ykpa-
inu» HBC posnouaracs y 1953 p. (Bopoaina, 1972). [Lo a0 genororii G. odessanum na uii airsauui y apyrii
norosuni XX cr. 3a3nHavaroch: «Bizpocrae i sausitae pano naseci, na nouarky ksitas. Oana kBiTka 1site 2-3
ZHi, MacoBe LIBITIHHS TPUBAE TH:K/IeHb, a 3araAbHe LBITIHHA 0 ABoX TzHiB. | licas gocTuranus nacinus (kinenn
TpaBHsl — 4epBeHb) Aucts Bigmupae» (Dopoaina, 1972). /Jlo tenepinmboro yacy na zirsuui «Crenu Ykpainu»
copMyBarach CTilika roMeocTaTH4Ha IHTpOAYyKLiHHa teHonomyasuist uporo suty (Ipunenxo, 2019). Asropom Buzi-
AeHi perooriuni pasu G. odessanum, sixi oxapakTepHsoBaHi HizKkYe, Ta 3’ sicoBaHa ix Tpuanictb y 2021 p. (Taba.).

Ta6auns. Tpuraricts penopas Gymnospermium odessanum (DC.) Takht & ymorax inTpoayxuii na 6oraniko-

reorpadiuniit girsani «Crenu Yrpainn» HBC y 2021 p.

Ne Menororiuni pasu Jaru [ I1
1 | T'owatok Bererauii Ta 6yTonisanii 24-26.03. 3 1-3
2 | Macosa 6yToHisaliisi Ta Mo4aToK KBiTyBaHHs 27-31.03. 5 4-8
3 | Macose kBiTyBanus Ta 3aBepuieHHs 6yTOHi3alii 01-04.04. 4 9-12
4 | T'lik xBiryBanns 05.04 1 13
5 | Macoge xBiTyBaHHS Ta 0YaTOK (POPMYBAHHS IIAO/LIB 06-09.04. 4 14-17
6 | 3aBepiieHHsA KBITyBaHHA Ta MacoBe (POPMyBaHHS TIAO/IB 10-14.04. 5 18-22
7 | Picr nroais 15-25.04 11 23-33
8 | Poskpurta nrogis 26-30.04. 5 34-38
9 | JospisanHsa HaCIHHA Y PO3KPUTHX KOPOHOUKAX 01-16.05. 16 39-54
10 | Auceminanis ta saBepmienns Beretari 17-22.05. 6 55-60
[Tpmvitea: | — Rabicrs 416, 1] — Hovepr 416 BereTamii 1o HopAAKy.

Touamox sezemauii ma 6ymonisauii. Bereranis renepatusnoi ocobunu G. odessanum posnoYHHAETbCs MOSABOIO
HaJl TOBEPXHEIO IPYHTY HaZA3eMHOTO I1aroHa 3 rauyKOoIMOAIOHUM 3ITHYTHM CTEOAOM, IIABHO CKAQZEHHUMH AUCTKOM 1 KH -
THIIeIo 6yTOHIB, BIATOBIAHO, BepxiBKa naroHa crpsamosaHa Aouusy (puc. 1a). Bucora siruyToro marona cranosutb
a0 1,5 ecm naz nosepxuero rpyuty. Huxnsa yactuna cre6aa 3a6apBaeHa aHTOIIaHOM | Ma€ BiATIHKH BiJi MAAHHOBOTO
210 KopHuHeBo-6yporo koabopis. Ha 1-3 706y Bererarii Hiuna TemnepaTypa MoBiTpsi MaAa HeBEAHKI MiHYCOBi 3Ha-
genns1, a genHa 3pocrara Big +5 “C go +11 °C (puc. 2).

Macosa 6ymonisauis ma nouamox ksimysamts. DiabiicTb KBiTOK MepebyBae y 6yToHax, CTeGAO PO3THHAETh-
ca, posropraetbest aucTok (Puc. 16). PoskpuTTs KBITOK MOYHHAETbCS TIOCTYIIOBO Bijl HUXKHBOI YaCTHHM CYLIBITTS
10 Bepxubol. | learocTky BiHOYKA OLIBITHHM — AUMOHHO-:KOBTi, TUASIKM THYMHOK — 30AOTHCTO-KOBTi, AMCTKOBI
[AACTHHKH MaloTh TpaB siHO-3eAeHui konip. Ha 4-8 106y Bererauii niuna Temmneparypa noBiTpst miZIBUIMAACE 10
+2 — +5 °C, genna ao +15 °C (puc. 2).

Macose ksimysarms ma sasepuwierns 6ymonisayii. Biabiicts kBiTok poskpuru (puc. 18), Ha BepxiBui CyLBITTS
I1le 3aAHIIAIOTHCS Oy TOHH.
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Iix ksimysanns. Koporkorpusara pasa, koru
POBKpPHTa MaKCUMaAbHa KiAbKicTb kBiTok (puc. 18).
Y 2021 p. nix ksiryBanusa G. odessanum 6ys 3a-
(ikcoBanuit 5 kpiTHs, Ha 13 706y BereTauii, Hespa-
xxatoun Ha sumzkenns: Hivnol (10 0 °C) Tta aennoi
(a0 +10 °C) temneparypu nositps (puc. 2).

Macose ksimysarnnsa ma nouamok (Gopmysanms
naogis. Y BepxHill Ta cepesiHiil YacTUHAX CYIBITh
KBITKM PO3KPUTI. Y HUKHIH YaCTHHI CYLBITH KBITKM
MOHHKAI, 1X IEAIOCTKHU CBITAIIIAIOTh, HAGYBAIOTb OALZO
2KOBTOTO 260 COAOM STHO-?KOBTOr0 3a6apBAEHHSI Ta Orla-
Jlal0Th, MOYUHAETbCs PopMyBanns naozis (puc. 1r).

Ynpoaos:x Bchoro mnepiozy MacoBoro KBiTyBaHHs,
na 9-17 06y Bererauiii, ciocrepiraroch 3HHzKEHHST
HiuHOi Ta AeHHOI TemMmepaTypu nositpsa (puc. 2).

Basepwenns xksimysanms ma macose Gop-
mysarms naogis. KpiTku spiaka TpanasioTbes Ha
BepxiBKax cy1BiTh. [MacoBo gpopmytotbest aoau, no-
BHCAl Ha ZIOBI'UX [TAO/IOHIZKKaX, 06EpHEHO STLIEBUAHO
(POPMH, 3aBAOBKKH 6AM3bKO 2,5 MM, 3aBIIMPIIKH
6ausbKo 1,5 MM, 3 UiTKO BUpaKeHUMH aMiKaAbHUMH
nocuxamu (puc. 1a). Koaip nrozis Big Tpas’simo-
3€AEHOTr0 IPH OCHOBI 710 GAIZI0 AMMOHHO-2KOBTOrO
y BepxHiil yactuui. Y wili (pasi 3Ha4Ha KiAbKiCTb
[IAOZIB IPUBYIHHHUAA CBIH PICT Ta PO3BUTOK 1 He
cpopMyBara Hacinns y iogaabinomy. Lle morno 6yTu
TIOB 513aHO 31 3HI:KEHHsIM HIYHOI TEeMIIepaTypH MOBi-
tpst Hantepezozani (8 -9 xeitasa 2021 p., 16-17 zo6a
seretanii) 20 -2 ‘C (puc. 2) abo 3 BiaminHicTIO
YMOB perioHy IHTpoAyKuIi BiZ IPHPOAHHUX MICLIE3POC-
Tanb Buay. JlAst 3’scyBanns npuduH HEo6XiHO Ipo-
BeJIeHHsI [IOZIAABIIHX JJOCAI/?KEHD Y HACTYIIHI POKH.

Picm naogis. Binbysaerncst nocrynose 36inb-
IIeHHsT PO3MIpIB Ta 3MiHa popmu mroiB. HacTuna
[IAOZIB HAOYBA€ OMYKAOI KYASICTOI (DOPMHU Ta 3HAYHO
36IABIIYETHCS Y AlaMETPI ¥ 3aAEKHOCTI BiZi KIABKOCTI
HacinuH, sAKi opmytoTbes Beepeauni. (puc. le).
Koxip mrozis Biz Tpas siHO-3eAeHOr0 MpH OCHOBI
710 ?KOBTYBaTO-61A0T0 y BepxHill yactuni. AuctkoBi
[IAACTHHKH TIOCTYTIOBO JIOCSTal0Th CBOIX HAUOIABIINX
PO3MIpIB Ta MOYUHAIOTH HAGYBATH TEMHO TPAB STHO-
3€AEHOr0 KOABOPY.

Poskpumms naogis. Iaig y G. odessanum —
MaAOHACiHHA [TOBHCAA MAIBYAacTa KOPOOOUKa, sIKa
PO3KPHUBAETHCSI MTO3/I0BAKHDO Bi/l BEPXIBKU /10 MEHIII
Hizk cepeaHu. Y KOpO6OUIIl MOzke (POPMyBATUCD Bij,

Puc. 1. Gymnospermium odessanum (DC.) Takht.: mouarox sererauii
Ta 6yTonisauii (a), 6yToHisawis Ta oyatok KsiTyBanHs (6), po3KpPUTI
KBiTKH (B), OMazZiaHHs! IEAIOCTOK KBITKH Ta MOYATOK (POPMYBAHHs IAOA
(r), npozos:xenns Gpopmysanns nroza (71), 36iAbIIeHHs po3Mipy Ta
3MiHa opmu Aoza y asi foro pocry (e), poskpurTa maoga (zx),
Z103piBaHHs1 HACiHHS Y PO3KPUTIH Kopobouti (3), n03pire Hacinnsa (i).
Macurra6: a, B, 2, 3,1 — 1 em; 6 — S5 em; 1, 4, € — 5 M.
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Puc. 2. /lunamixa Temneparyp mositps ynpozos:x Bererauii Gymno-
spermium odessanum (DC.) Takht B ymoBax inTpozyxuii Ha 60TaHiKO-
reorpaiuniit girguui «Cremu Yrpainn» HBC y 2021 p.: Bepxus ramana

AlHIST — Z€HHI TeMIepaTypH, HUKHS — HIYHI TeMIIepaTypH.

1 20 5 Hacinun, KiAbKicTb AKUX y 1iH (asi Bzke g06pe nomitHa (puc. 1:x). Hacinus mae Tpas’sHo-3enenuit koaip.
[ Tiz yac macooro qopmysanus mrozgis (18-22 a06a), pocty (23-33 ao6a) ta poskpurrs nrozis (34-38 noba
BereTallii) HiuHa TemriepaTypa nosiTps He omyckarach nuxue 0 “C (puc. 2).
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Aospisarms HacinHsa y poskpumux kopoboukax. BizbysaeTbcs nocTymnose 36iAbleHHsT pO3MIpIiB HACIHUH, BEpXHi
YACTMHM SIKUX TIOYMHAIOTb BHCTYTIATH 3a Mexki PO3KPUTHX KOpobOoUuoK Ha zekirbka mirimerpis (puc. 13). Hacinus
HabyBa€ *KOBTYBAaTO-3EAEHOTO KOAbOPY, ¥ KOPOHOUKaX BOHO TPUMAEThCS! /IOCUTh MILIHO.

Auceminauis ma sasepuicnms sezemauii. Jlospire HacinHs HabyBa€ OAMBKOBO-:KOBTOTO 3a6apBAEHHS, AETKO
BHUMaZa€ 3 Kopob6ouok Mpu AoTHKY A0 pocaun (puc. 1i). Hacinuau — 3 npunacinnukamu, sixi Maiotb 6iryBaTuit
koaip. Hacinns, mo Bnaro Ha nosepxHio rpyHTy, TeMHIlIa€ yIpPO/IOBA KIAbKOX 16 1 cTae KopHuHEeBO-6ypuM a60
KOpHYHEBO-KaITaHoBuM. Hazzemui naronu HabyBaloTb 3eAeHyBaTO-250BTOT0 3a6apBACHHS], TIOASTAIOTD Ta BiZMH-
patorbh. YacTuna HaciHHsI pOSHOCHTBCS | TIONIHPIOETHCS MASXOM MipMmekoxopii. Pernra nacinun saaummaetbes 6inas
MaTEePUHCbKOI OCOOMHH 1 MO2K€e ITPOPOCTH HACTYIIHOI BECHH.

[Tia yac zo3piBanusa Hacinus y poskpuTux Kopobouxax (39-54 zo6a Bererauii) Ta auceminanii (55-60 g06a)
HiyHi Ta ZleHHi TeMIepaTypH MOBITPS MAAM 3araAbHy TeH/IeHIiio 10 3pocTtanus (puc. 2).

Y 2021 p. nepioa seretauii G. odessanum tpusas 3 24 6epesus a0 22 tpasus i cranosus 60 zi6 (100%). Ha
6yToHisalliio Ta KBiTyBaHHs1 (CymMapHO Bijl OYATKy Bererallil 0 Mo4YaTKy (OPMYBaHHsI [IAOZIB) MPUIIAZIA€ MeHINa
gactuna (17 zi6, 6ausbro 30%) Bereraniiinoro nepioay (puc. 3, 1-5). Diabma yacTuna Bereraniiinoro nepiozy,
TMIOYMHAIOYH BiJ 3aBepIIIeHHs KBITYBaHHs Ta MacOBOTO (hOpMyBaHHs MAOZIB A0 Auceminarii (43 a06u, 6ausbko 70%),
nos si3ana 3 Aaogamu Ta Hacinuam (puc. 3, 6-10). 3nauna yacrka Bererauiiinoro nepiogy (16 ai6, 27%) npunazae
Ha Z103piBaHHs HACIHHA ¥ po3KpUTHX Kopoboukax (puc. 3, 9).

Bucnosku. Beranosaeno, mo seretauifinuii nepiog G. odessanum 'y 2021 p. tpusas 3 24 6epesus a0 22 TpaBus
i cranosus 60 zi6. Y Bererauniiinomy nepiozi aBropom sugireni 10 nocaizosnux genororiunux gas: 1) mouarox

Beretalii Ta 6yTonisauii, 2) mMacosa 6yToHizalis

Ta MOYATOK KBITyBaHHsd, 3) MacoBe KBITyBaHHs Ta
10 1 R 3aBeplIeHHs 6yToHisalii, 4) mik kBiTyBaHHsA, 5) Ma-
10% 5% 3;0 3 COBe KBITYBaHH: Ta [0YaTOK (DOPMYBaHH: IIAOAIB,
6) 3aBepilieHHsT KBITYBaHHs Ta MacoBe (POPMyBaH-
Hs1 AoziB, 7) pict maoais, 8) poskpurTs maozis,
9) no3piBanHs HacCiHHS Y POBKPUTHX KOPOHOUKAX,
10) auceminawis Ta 3aBepruenns Bereratiii.
3’sicoBano, 1110 Mizl Yac MacOBOTO (POPMyBAHHS [AO-
ZiB 3HaYHA KIABKICTb IIAOZIB IIPUBYIIMHUAA CBIX picT
Ta PO3BUTOK 1 He C(POPMYBAAA HACIHHSL Y TIOAANBILIOMY.

[Je MOTIAO 6yTI/I HOB’ﬂBaHO 3 HIYHUMH 3aMOpPO3KaMH

Harepezi0iHI ab60 BIZMIHHICTIO YMOB pPeriOHy IHTPO-

Puc. 3. Crekrp penogas Gymnospermium odessanum (DC.) Takht sa ~ AYKEH BIA HPUPOAHUX MICLIESPOCTAHD BAZY.

ix yactkamu y Beretauiitnomy nepioai y 2021 p.: 1) nouarox sereramii ta Ha 6yronisauiio ta ksityBanms (cymapro) npu-
6yTonisauii, 2) MacoBa 6yTOHi3allis Ta IOYATOK KBITYBaHHs, 3) Macose nazae mMenma yactuna (30% ) seretaiitnoro nepio-

KBITyBaHHs Ta 3aBepuieHHs 6yToHisauii, 4) mik keiTyBaHus, 5) macose ay. BiAbIa yacTHHa (700/0) BereTagiﬁHoro nepiozy,

KBITYBaHHA Ta 104aTOK (POPMyBAHHS IAOZIB, 0) 3aBepIIeHHs KBITyBaHHs . .
. . . . Bl/Zl 3aBE€PIIEHHsI KBITYBaHHA Ta MaCOBOTO q)OpMy‘
Ta MacoBe (POPMyBaHHsI MIAOZIB, 7) picT MA0ZIB, 8) po3KPUTTS MAOAIB,

9) nospiBanns Haciuus y poskputux Kopoboukax, 10) auceminais ta BaHHI [IAOAIB 40 A¥CeMiHail, TOB sI3aHa 3 AOZAMH
3aBeplleHHs BereTarti. Ta HaciHHAM. 3HauHa YacTKa BereTaliiHOro mepiozy
TpUIaZiae Ha (peHopasy A03pIBaHHs HACIHHA Y PO3-

kpuTtHx Kopobouxax (27%).

Pesyabratu penororiunux crnocrepezkenn 3a G. odessanum y HBC moxna sukopucrosysaru, 3 ypaxyBanusam
perioHaAbHHX reorpa@iyHux Ta KAIMATHIHUX OCOBAMBOCTEH, AAsI EKCTPAMOASLIT TEHAEHLIH (DEHOAOTII LIbOTO BUAY NPH
[IAQHYBaHHI eKCIIEULIHHUX BHI3/IB Y TIPHPOZLY.
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Abstract. Yok Don National Park is located in the tropical rainforest zone on the Central Highlands of Vietnam.
The obtained results from the study undertaken on the composition of plant species and forest vegetation in National
Park indicated a record of 856 species, 473 genera and 129 families that belongs to the four divisions of vascular plants.
These includes: Lycopodiophyta, Polypodiophyta, Pinophyta and Magnoliophyta. Useful plants of 856 taxonomy species
listed consists of 498 species of medicinal plants, 157 species of timber plants, 144 species of edible plants, 60 species
of ornamental plants, 19 species of industrial plants, 10 species of fiber plants and 38 species of unknown use plants,
respectively. During the duration of investigation, Peliosanthes teta Andrews was newly recorded in the forest vegetation
of National Park. A variety of forest vegetations in the area under study is described. In this study, four major vegetation
types of forest were identified in Yok Don National Park.

Key words: forest ecosystems, geobotanical and floristic study, Peliosanthes teta Andrews, useful plants, variety of forest
vegetations, vascular plants.

Anomauis. Mema. Busuennst aicosoro pocaunnoro nokpusy Harionaabsoro napky ﬁox-[[ox-l, PO3TAIIIOBAHOTO
Y 30Hi TPOIIHUX AiciB Ha Llenrparbnomy Bucoxorip’i B'ernamy. Mamepiaau i memogu. Nicosy pocaunnicts Hario-
naabsoro napky Mok-Zlon gocaizzysaru sararpnos:xusanuvu merogamu. Pesyavmamu ma o6zosopenns. Jocai-
ZZKEHHs] BUZI0BOTO CKAA/Ly POCAMHHOCTI Ta Aicosux pocaun y Harionaabnomy napky aaau smory izenrugikysaru 856 uzin
3473 poais ta 129 poaun, sixi HarekaTh 10 YOTHPHOX BiAAIAIB cyaunuuuX pocauH. Jo Hux BigHocsTh: Lycopodiophyta,
Polypodiophyta, Pinophyta Ta Magnoliophyta. 3a osnakamu kopucHocti criucoxk 856 Buzis pocaun Brarouae: 498
BuziB Aikapebkux, 157 aepesnnx, 144 icrisuux, 60 zexoparunux, 19 rexmiunux, 10 BuAIB BoAOKHHCTHX poCAMH Ta
38 BuziB HEBHBHAUEHOTO BUKOPUCTAHHA. ¥ TPOLECi 06CTezKeHHs AiCOBOI POCAHHHOCTI ITapKy 3HOBY 6YAO 3apeECTpOBaHO
Peliosanthes teta Andrews. OnucyeTbest pisHOMaHITTSI BUSIBAEHOI Ha ZOCAI/IzKyBaHil TepUTOPii AICOBOT POCAMHHOCTI.
Bucnosxu. Yuacaizox Bukonanux gocaizzxenp y Hanionarbnomy mapky Ijlox—ﬂ,ox-x 6yAO BHSIBAEHO YOTHPH OCHOBHI
THIN AICOBOI POCAMHHOCTI: TPOIIMHHUH IHPOKOAUCTSIHMH AUIITEPOKAPIIOBUH, TPOIIYHUHA BIYUHOBEAEHHH [IUPOKOAUCTSIHUH,
TPOITIYHHUE HAITiB-BIYHO3EAEHHH MIHPOKOAUCTAHMM Ta 3mimanuil Aic. OTpumana iHpoOpMaLis ClIpUATHME 36€pe:KEHHIO Ta
craromy possuTky Hanionaabroro napky. OxpivM KOPpHCHHX pOCAMH y TTapKy 6yAO 3a(iKCOBAHO YOTHPHU EHAEMIYHI BUAM
ta 16 BUZIB, 5K NiZAATAIOTH 36€peKEHHIO HA TAOHAABHOMY Ta HALLIOHAABHOMY PIBHSIX.
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Karouosi caosa: ricosi exocucremu, reo6oTaHiuHi Ta pAopHCTHYHI gocAizxennsi, Peliosanthes teta Andrews, xopuchi
POCAHMHH, PI3BHOMAHITTS AICOBOI POCAMHHOCTI, CYMHHI POCAHHH.

Introduction. In accordance with Decision Ne 352 /CT of 29/10/1991, Yok Don National Park (hereafter
YDNP) was recognized as a specially protected natural area of Vietnam by the Prime Minister of the Republic of Viet-
nam (Nguyen Viet Luong et al, 2017). The object of study is located in Dak Lak province, with an area of 115 545 ha,
between 12045 &apos; — 13010&apos; north latitude and 107029 &apos; — 107048 & apos; east longitude (fig. 1).

Figure 1. Yok Don National Park located in Dak Lak province
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The forest vegetation at Yok Don National Park is dominated by a mosaic of deciduous forest and semi-evergreen
(mixed deciduous) forest, with smaller areas of evergreen forest, particularly on hills and along watercourses. 856
vascular plant species have been recorded in National Park. YDNP is the only remaining natural of deciduous dip-
terocarp forest, located on the central highland of Vietnam. Rare, valuable and endemic species of flora and fauna,
listed in the Red Book of Vietnam (2007) and the International Union for Conservation of Nature (IUCN, 2002),
live in YDNP. However, in recent years, the structure of forest vegetation cover in YDNP has changed. This led to
a change in the habitat of plants and animals, the number of individuals decreased, and many rare and endangered
species were threatened. Therefore, the issue of forest conservation in YDNP plays an important role.

Materials and Methods. The objects for research were forest ecosystems on the territory of YDNP. Ecological
and geographical analysis of the species composition of forests in the National Park indicates certain links between
regions and environmental conditions reveals their environmental specificity. Geobotanical and floristic study was
carried out on the 25 plots (20x20 m) (Nguyen & Baker, 2016). We established 8 transects, which covered the
whole surface area of YDNP. The total length of these transects combined is about 15 km. In each transect we marked
all species and collected specimens of plants which could not be identified in the field. We also collected many plants
outside the plots and traverses, to make sure that our inventory was as representative of the entire area with species of
the local flora (Hoang Van Sam, Baas & Kefiler, 2008b).

Voucher species were sent to the Herbarium of Vietnam National University of Forestry — Dong Nai campus and other
specialists for identification. Plant species were identifed with reference to An Illustrated of Flora of Vietnam (Pham, 1999).

The vegetation types of YDNP were classified according to Thai Van Trung (Thai, 1999). Additionally, the
human disturbance levels of the vegetation were determined by noting the number of tree stumps and number of foot
paths in the plots (Nguyen & Baker, 2016).

From 10/2020-2/2021, the research team conducted many surveys in Ea Po, Dak Wil, Ea Bung, Chur M’Lan, Krong
Na, Ea Huar and Ea Wer villages in YDNP. Field research was conducted to gain intensive understanding of people through
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discussions and interactions. Primary data was gathered initially through household interviews based on questionnaires, Rapid
Rural Appraisal (RRA), and the “walk in the woods” method (Kovyazin at el, 2020; Van, Cochard, 2017).

Results and discussion. Vegetation types in YDNP. The vegetation of YDNP is dominantly lowland forest
type with the highest peak level of about 502 m (Thai, 1999). Among the natural vegetations of YDNP there is a
major dichotomy between the evergreen forests on lowland types and other types of formations. The composition of
the vegetation in YDINP is identified by 4 major types: deciduous dipterocarp forest, tropical evergreen broad-leaved
forest, tropical evergreen broad-leaved semi-deciduous and mixed forest.

Deciduous dipterocarp forest or deciduous forest. This forest type covers about 106 685,8 ha and it takes
96% of the total area of National Park. The following species, such as: Dipterocarpus tuberculatus, Dipterocarpus
obtusifolius, Dipterocarpus intricatus, Shorea siamensis, Terminalia tomentosa, Aporosa dioica, etc... The structure
of this forest type is simple, trees lose their leaves during the long dry season; it includes the tree layer and a ground
layer with mainly weedy species belonging to families Dipterocarpaceae, Combretaceae and Fuphorbiaceae.

Tropical evergreen broad-leaved forest. The tropical evergreen broad-leaved forest type is the most common in
the lowland forest, such as Yok Don and Yok Da mountain. Dominant families are Fagaceae, Fabaceae, Ebenaceae,
Lauraceae, Meliaceae, Rubiaceae, etc... The forest structure is simple with three layers: The canopy layer is composed
mainly of Afzelia xylocarpa, Pterocarpus macrocarpus, Dalberga cochinchinensis, Sindora siamensis, Parinari
annamensis, Irvingia malayana, etc... The shrub layer is composed of many species, with as dominant ones Ixora
delpyana, Psychotria adenophylla, Randia dasycarpa, Hyptis rhomboidea, Scoparia dulcis, Clerodendrum tonkin-
ensis, Dracaena angustifolia, etc... The herb layer is composed mainly of species are Peliosanthes teta, Typhonium
trilobatum, Asparagus cochinchinensis, Flagellaria indica, Chrysopogon aciculatus, Dactyloctenium aegyptiacum,
Panicum repens, Vetiveria zizanoides, Globba pendula, Desmodium styracifolium, and some other species.

Tropical evergreen broad-leaved semi-deciduous forest. This forest type covers about 750 ha. Dominant families
are Fabaceae, Meliaceae, Moraceae and Rubiaceae. The following species, such as: Dipterocarpus alatus, Lager-
stroemia calyculata, Terminalia triptera, Diospyros maritima, Diospyros variegata, Syzygium chanlos, Syzygium
cinereum, Syzygium tinctorium, Syzygium zeylanicum, Cratoxylon cochinchinensis, Cratoxylon formosum,...

The shrub layer includes only few species, such as Rhodamnia dumetorum, Carallia diplopetala, Memecylon
caeruleum, Leea aequata, Mallotus nanus, ...

The herb layer is composed mainly of species are Alpinia conchigera, Costus speciosus, Commelina communis,
Typhonium trilobatum, Cissus repens, Cyclea barbata, etc...

Mixed forest. This forest type is distributed along rivers and streams. This forest type is often found in Srepok River, Dak
Na Stream, around Dak Minh Lake, Dak Ken Lake and Dak Lau Lake. Dominant species in forest vegetation are represented
by such as: Terminalia chebula, Terminalia corticosa, Mischocarpus sundaicus, Bambusa arundinacea, Oxytenanthera ni-
grociliata, Vietnamosasa ciliata, Vietnamosasa pusilla, Vietnamosasa darlacensis, Kaempferia galanga and Cycas pectinata.

3.2. Floristic diversity in YDNP

During our investigations, 856 vascular plant species belong to 473 genera and 129 families were identified in
YDNP can be seen in Table 1. The present study recorded one new species in YDNP, named Peliosanthes teta
Andrews in Convallariaceae.

Table 1. Summary on the floristics of Yok Don National Park

No. Taxa Family Genus Species
1. | Lycopodiophyta 1 1 2
2. | Polypodiophyta 9 15 18
3. | Pinophyta 2 2 3
4. | Magnoliophyta 119 455 833
Total 129 473 856

Among the investigated 856 species, 4 endemic species in Vietnam were also included. Many plant species are
endemic to Vietnam (the species were first records in Vietnam and scientific names take the places of Vietnam) and
endemic plants of local (the first records of species in YDNP) such as Vietnamosasa darlacensis ('Table 2).
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Table 2. List of endemic plants in Yok Don National Park

No. Family name Scientific name Vietnamese name
1. | Apocynaceae Telectadium dongnaiense Pierre ex Cost. Vé tuyén dong nai
2. | Orchidaceae Dendrobium langbianense Gagnep. Lan lang-bi-an
3. | Poaceae Vietnamosasa darlacensis T. Q. Nguyen Le dak lak
4. | Theaceae Camellia yokdonensis Dung & Hakoda Tra hoa d6 yok don

In YDNP, useful plants of 856 species listed consists of 498 species (58.2%) of medicinal plants (Me), 157
species (18.3%) of timber plants (1), 144 species (16.8%) of edible plants (Ed), 60 species (7.0%) of orna-
mental plants (Or), 19 species (2.2%) of industrial plants (In), 10 species (1.2%) of fiber (Fi) and 38 species
(4.4%) of unknown use plants (Un), respectively in Table 3.

Table 3. Usefulness of plant resources in Yok Don National Park

Uses Me Ti Ed Or In Fi Un
Species 498 157 144 60 19 10 38
% 58.2 18.3 16.8 7.0 2.2 1.2 4.4

The plant resources of YDNP are valuable not only because of the great diversity, but also have great environmental
importance. As part of the flora of YDNP, 16 species of 856 plant species were listed in the Red book of Viet Nam
(2007). In the red book of IUCN (2021), 2 species were classified as endangered species (EN), 1 species were

classified as vulnerable species (VU) and 2 species were classified as least concern (Table 4).

Table 4. List of endangered and rare plants in Yok Don National Park

No. Scientific name VRDB (2007) IUCN (2021)
1. | Afzelia xylocarpa (Kurz) Craib. EN EN
2. | Alstonia scholaris (L..) R. Br.. LC
3. | Anisoptera costata Korth. EN
4. | Cycas lindstromii S. L. Yang, K. D. Hill & N.T. Hiep VU
5. | Cycas pectinata Griff. VU VU
6. | Dalbergia oliveri Gamble ex Prain EN EN
7. | Drynaria bonii Christ. VU
8. | Drynaria fortunci (Kunze ex Mett.) J. Sm. EN
9. | Markhamia stipulata (Wall.) Schum. var. pierrei (Dop.) Sant. VU

10. | Melanorrhoea laccifera Pierre.. VU

11. | Melientha suavis Pierre VU

12. | Millingtonia hortensis L.f. VU

13. | Oryza rufipogon Giriff. )

14. | Peliosanthes teta Andre. VU

15. | Pterocarpus macrocarpus Kurz. EN

16. | Sindora siamensis Teysm. ex Miq. EN LC

ote: VRDB — Vietnam Red Data Book (2007)

[UCN — Global conservation status (2021)

EN — Endangered; VU — Vaulnerable; LC-Least Concern
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Conclusions. YDNP is characterized by 4 major vegetation types of forest: deciduous dipterocarp forest, tropical
evergreen broad-leaved, tropical evergreen broad-leaved semi-deciduous and mixed forest.

The diversity of plant species in YDNP was studied to provide baseline information for conservation and sustainable
management processes that will prolong the the life of National Park. A total of 856 species of vascular plants are
recorded in YDNP belonging to 473 genera and 129 families. From the indicated species Peliosanthes teta is new
record species for the flora in YDNP.

The useful plant resources were divided into seven groups as follows: medicinal plants with 498 species, timber
plants with 157 species, edible plants with 144 species, ornamental plants with 60 species, industrial plants with 19
species, fiber plants with 10 species and unknown use plants with 38 species.

Besides this survey, the forest areas were explored, concentrating on the useful plants and it was recorded that
National Park has 4 endemic species, 16 species subject to global-level and national-level conservation.

References

Hoang, Van Sam, Baas, P & Kefler, P ] A (2008). The use and conservation of plant species in a National
Park — A case study of Ben En, Vietnam Economic Botany 62: pp 574-593.

[UCN, (2002). Sustainable Financing Mechanisms for Yok Don National Park, PARC Project VIE /95 /
G31&031, Government of Viet Nam (FPD) /UNOPS/UNDP /IUCN, Ha Noi. 36 p.

Ministry of science and technology of Vietnam (2007). Red book. Part 2: plants. Hanoi: science and technology
publishing House, p 612.

Nguyen, T T, & Baker, P ] (2016). Structure and composition of deciduous dipterocarp forest in Central Viet-
nam: patterns of species dominance and regeneration failure Plant Ecology & Diversity 9(5-6), doi:10.1080/17
550874.2016.1210261 pp 589-601.

Nguyen, Viet Luong et al (2017). Land cover mapping in Yok Don National Park, Central Highlands of Viet
Nam using Landsat 8 OLI images, Vietnam Journal of Earth Sciences, 39(3), 393-406

Pham, H H (1999). Cay Cé Viétnam [In Vietnamese — An Illustrated Flora of Vietnam] (Ho Chi Minh City:
The Youth Publishing House) Vol. 1-3, pp. 202-208 & 295-296.

Thai, V.T (1999). Nhiing hé sinh thdi ritng nhiét d6i Viét Nam [In Vietnamese — The forest ecosystems in
tropical Vietnam] (H6 Chi Minh: NXB Khoa hoc va K§ Thuét) 298 p.

URL: https: / /www.iucnredlist.org/ (accessed 10 August, 2021).

Kovyazin, V.F., Demidova, P.M., Dang, Thi, Lan Anh, Dang, Viet Hung, and Nguyen, Van Quyet
(2020). Monitoring of Forest LLand Cover Change in Binh Chau — Phuoc Buu Nature Reserve in Vietnam
Using Remote Sensing Methods and GIS techniques. IOP Conf. Ser.: Earth Environ. Sci. (507): 1-9 /
doi:10.1088/1755-1315/507/1/012014.

Van, Y. T., Cochard, R. (2017). Tree species diversity and utilities in a contracting lowland hillside rainforest
fragment in Central Vietnam. For. Ecosyst. 19 p.

68



