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OCOBJIMBOCTI ®YHKIIOHYBAHHASA
IFEMOIIOETUYHUX KIITHH-ITIOIIEPEHUKIB
Y HAIUEHTIB I3 MIEJIOANCIVIACTUYHUM CUHAPOMOM,
JIIKOBAHUX JIEHAJITIJOMIAOM

Ilyn cmoebyposux Kaimun — 0CHOBHe Micye 3103KiCHOI mpancgopmayii, momy ueUeHHs KiimuH-none-
PEOHUKIB NPU NOPYULEHHSAX KPOBOMBOPEHHS. € OOHUM I3 HAUBANCIUGIUUX WIAXI8 POSKPUMNIL NAMO2EHEe3Y
snoaxicnux eemobracmosie. Mienooucnnacmuunuii cunopom (M]C) — ye 3axeoprosanns cucmemu Kpoei,
sIKe Xapakmepuszyemvcs HecmaoiibHicmio eeHomy i cemepozennicmio. Jlikyeanns M/[C na iniyianvnux ema-
nax possumky npoyecy (PAHB 1) obmescyemvcs iMyHOMOOYIAMOPAMU, OOHUM 13 SKUX € AeHANI00MIO
(lenalidomide). Bioomo, wjo npenapam ineioye nponighepayiio 3105KICHUX KAIMUH, RPUSHIYYIOUU AHOMATbHE
KJIOHY8AHHA uLiaxom 30invuienns anonmosy Del(5q) knimun. [Ipome pieens 0ii nenanioomioy na eemonoe-
muyny cucmemy npu M/IC ocmamouno we ne ecmanognenui. Beascacmocs, wo 6in NOCUNIOE KAIMUHHULL
iMyHimem, onocepeokoganuil T-kaimunamu ma RPpUPOOHUMU KIITMUHAMU-KITEpAMU, I NPUSHIYYE CeKpeyito
NPOMU3ANATLHUX YUMOKINie. Memoio docniodcenns 6yno euguenHss ocoonugocmelt YHKYIOHY8aAHHS 2eMO-
NOeMUYHUX KAIMUH-NONEPEeOHUKI8 y pasi Oii IMYHOMOOYIII0U020 npenapamy AeHarliooMioy y Xeopux
Ha PAHE 1. YV pobomi 30ilicHeno OYiHIOBAHHS NOKA3HUKIE nepughepitinoi Kpoei ma KoaoHIe- | Kiacmepo-
VMBOPIOIOUOi 30aMHOCE 2eMONOEMUYHUX KITMUH-NONEPEOHUKIE KICIKO8020 MO3KY 8 KVIbIMYPI 3 HANiepio-
Kum azapom. [Iposedene 00CnioHceH s NOKA3AN0, WO Ol IMYHOMOOYIIOIOU020 NPEenapamy 1eHaiioomioy
NOWUPIOEMbCSL He MINbKU HA IMYHHY cucmemy, aie U HA KAAC HAUOMUINCYUX HAWAOKIE 2eMONnoemuyHoi
CcmMos0OYpPoBOI KIIMUHU — 2eMONOEMUYHUX KITMUH-NONEPeOHUKI8, CIUMYIoYY 8 yacmunu 3 nux (24 %)
KOTOHIEYMBOPEHHS KICIKO8020 MO3KY 8 KYIbmypi I nporighepayito 6cix mpbox pocmkis y nepughepitiniil
KPOBI, WO € BUKIUKOM OJisl BPOO0GICEHHS NOULYKIE mepanesmuinux nioxodis y aikyeanni M/{C, nos sazanux
31 CMUMYTAYIENO THIYIATbHUX BIOOLNIE 2eMOnoe3y.

KuarouoBi cjioBa: reMornoeTnyHi CTOBOYPOBI KIIITHHH, TEMOTIOCTHYHI KIITHHHU-TIONIEPESTHUKH, 3J10-
sKiCHa TpaHc(opMallisi, HeCTaOlIbHICTh F€HOMY, MIEJOAUCIIIACTUYHUN CHHIPOM, IMYHOMOIYNISTOPH,
KyJIbTypa KJIITHH.

Beryn

Mienomuctmactruunuii cuaapom (MIC) — e 3a-
XBOPIOBaHHS CUCTEMU KPOBI, SIKE XapaKTePU3y€Th-
cs HECTaOUIBHICTIO TeHOMY 1 TETEepOTeHHICTIO.
Moro KIOHANBHICTh HE BUKIHKAE CyMHIBY, POJIb
HaWOMMKUNX HAIIAJIKIB TEMOIOECTHYHHUX CTOBOY-
POBUX KJIITHH — KIITHH-TIONEPETHUKIB KICTKOBOTO

Mo3ky — y marorene3i MJIC e moseaenoro [1,2].
BuBuUeHHS KIIITHH-TIOTIEPEAHUKIB MIPU MOPYIICHHSIX
KPOBOTBOPCHHS € OJHUM 13 HAWBaXIMBININX ILIS-
X1B PO3KPHTTS MATOTEHE3Y 3JTOSKICHUX TeMO0JIacTo-
31B, OCKUIBKH ITyJ CTOBOYPOBUX KIIITHH — OCHOBHE
Micre 3mosikicHOT Tpanchopmarii [3,4]. JlikyBanHs
M/IC Ha iHIMIQJIBHHUX €Tarax PO3BUTKY IPOIECY
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00MEXY€eThCSI IMyHOMOIYIISATOPAMH, OJHUM 13 SKHX
€ nenanigomin (lenalidomide). Bin inriOye npomide-
pallifo 3JTOSIKICHUX KITITHH, IPUTHIYYIOYH aHOMAJIbHE
KJIOHYBaHHS IIISIXOM 301bIeHHs anonTo3y Del(5q)
KITITHH. JIeHaTiI0MiJT TOCHJIFOE KITITHHHAHN IMYHITET,
ornocepenkoBaHui T-KIITHHAMY 1 IPUPOAHUMU KJTi-
THHAMU-KIIEpaMK, 1 TPUTHIYYE CEKpeIio IMpo3a-
MaJbHUX IUTOKIHIB, SIK-OT (haKTOP HEKPO3y MyXJIH-
au-o. (OHII-0) ta inTeprneiikiny [J1-6, MoHOIIMTAMH
[5,6]. Jlenamimomin 3B’sI3yeThcs O€3MOCEPEAHBO
3 OLIKOM IIepeOIOHOM, KOMIIOHEHTOM KYJTIHOBOTO
kigbl E3 yOikBITHH-TIra3HOroO (hepMEHTHOTO KOMII-
JIeKCy, sikuid MicTHTh Oitok 1 (DDB1), 1o 38’°s13y€eTh-
cs 3 mowmkomkeHotw JTHK, kyminom 4 (CUL4) Ta pe-
rynsitopoM kyiiHy 1 (Rocl) [7].

Merta aocJizkeHHs — BUBYEHHS 0COOIMBOCTEH
(YHKIIIOHYBaHHS TEMOIMOCTUYHUX KIIITHH-TIOIE-
PEeIHMKIB y pa3i Ail IMyHOMOIYTIOI0YOTO MpenapaTy
neHanmigominay y xsopux vHa PAHB 1.

Marepiaiu Ta MeTOAU A0CTiIZKEHHS

VY mporeci podotu Oyino o0cTexkeHo 29 XBOpux
(13 xiHok Ta 16 4ososikiB) Ha PAHB I, rpymnu
HU3BKOTO Ta MPOMIKHOTO PU3MKY (32 MIKAJIOH
IPSS), ski nmepeOyBanu Ha JIIKyBaHHI y BiJIUICHHI
3aXBOPIOBAaHb CUCTEMHU KPOBI Ta KOHCYJIbTATHUBHI
noikiHim 1Y «lHCTUTYT remaroliorii Ta TpaHc-
¢ysiomorii HHIUPMI'O» HAMH Vkpainu. Bix
nanieHTiB OyB Bij 56 0 78 pokiB (cepenHiii Bik —
75 poxkiB). Ilamientn mianucyBanu iH(pOpPMOBaHY
3TOJly Ha MPOBEICHHS HEOOXIJIHHUX JO0CIIKCHb.
PoGoTy BUKOHAHO 3 AOTPUMAHHAM MPUHIIUIIB
0l0eTHKH, BUKJIaIeHUX Y [ eNbCIHChKIN Jekmapartii
«ETHYHI OpUHIMOM — MEIWYHUX  JTOCHTIKEHb
3a y4acTIO IIojiei», 3araibHid Jekiaparii mpo
Oioetuky Ta mpasa joauHu (FOHECKO), Ta cxBa-
JIEHO KOMICI€F0 3 MUTaHb 01OMEIUYHOT ETUKH.

JliarHO3 ~ BCTAHOBIIOBAIM 3a KPUTEPiIMU
OAb-knacugikanii (3 ypaxyBaHHSIM 3MiH, 3aIpo-
noHoBanux BOO3 y 2008 p.) Ha mifcTaBi KiIiHIY-
HOTO 1 JJaDOpaTOPHOTO OOCTEKEHHS Y BIJIUICHHI
3aXBOprOBaHb cucTemMu KpoBi [8-10]. Ilamientn
OTPUMYBAIH JICHANioMil Yy 1031 10 Mr Ha m00y
mnpotsirom 21 gHs 3 mepepBoto Ha 7 fHiB. Ilicas
TPHOX TAKHUX KypCiB 32 JOMOMOTOI0 aBTOMaTHIHO-
ro remMaroyioriyHoro ananizaropa Sysmex XN-350
BH3HAYAJIM BIJNOBIJHI MOKAa3HUKU MepUQepiiHHOi
kpogi (I1K) 1 kictkoBoro mo3ky (KM), orpumaHoro
ITiJT 9ac TPenaHoO01oMcii CriBpOOITHUKAMHE KITHIKH.
Busnauanu piBers remornio6iny (Hb), neiikonuTis
Ta TpoMOOIUTIB. Mop(hoJIOTIUHY XapaKTepUCTHKY
kiituH KM Ta mifgpaxyHOK KinbKoCTi HenudepeH-
niioBanux KiIitThH y KM mnpoBomwin pydHHM
METOJIOM 3a JIONIOMOTOI0 CBITJIOBOTO MiKpOCKOIIa
(Leica, CHIA).

[Ticnst orpuMaHHs Ppakiiii MOHOHYKJIEapiB Mpo-
BOJWIM KyJIbTHUBYBAHHS KIITHH Yy HAMiBPIIKOMY
arapi. Y HEeHTpaJibHI TYHKH 24-TyHKOBOTO TUTaHIIIe-
Ta (Nunc, HiMmeuurnHa) BHOCHIIM CyCIIEH3110 TaKOTO
cKnamy: KynbTypasibHe cepeposuiie DMEM,
mo mictwio 20 % ¢deTtanpHOI Tensuoi cupoBaTKHy,
L-mnyramin (Sigma, CIIIA), a Takox aHTHOIOTHKA
neHinwiin (KuiBmennpenapar, Ykpaina) Ta crpen-
tominuH (KuiBmennpenapar, Ykpaina). /1o KyieTy-
paJIbHOTO Cepe/IOBHIIA JI0AaBaIIM IPaHyIOLUTapHO-
MakpodaraibHUi KOJOHIECTHMYJIFOIOUNN  (akTop
('M-KC®) (biodapm, YkpaiHa), monepeaHbo po3-
BEJICHUH y CTEpWIBHOMY (Di31010T1UHOMY PO3YHHI
10 KiHIeBoi KoHIeHTpatlii 40 HI/MII, Ta CyCIeH3i0
KIiTHH y KoHIeHTpaii 1x10° monoHykieapis. Ha-
HiBpPiJKE CEPEAOBUILE TOTYBAIU 3 BUKOPUCTAHHIM
baktoarapy (Difco, CIIIA), BuXijiHa KOHIIEHTpAITis
sKkoro craHoBuia 3,3 %, i3 MoJanbIIUM PO3BEICH-
Ham 110 0,033 %. Ilnanmer posmintysanu B CO,-in-
kybaropi (LEEC, Benuka bpuranis) 3a ymos 100 %
BOJIOrocTi, 5 % KoHuentpauii CO, Ta Temneparypu
37 °C[11].

Jis craTucTHdHOT 0OpOOKH eKCIIepUMEHTAIh-
HOTO MaTepiany 3acTocoByBajiu t-kputepiid CTbio-
JieHTa 32 (HOpMYIIOI0

X —X
1 2
t= ,
2 2
N N
n n

ne t —3HadeHHs KpuTepito CThIOICHTA;
X — 3HAYCHHs BUGIPKOBOTO CEPEIHBOTO;
s? — 00’erHaHa OIiHKA AMCIEPCiT;
n — o0csir BUOipKH.
Pospaxynkw 3milicHFOBaIM Ha piBHI 3HauymocTi 0,05.

PesyabTaTn

AHani3 3MiH y nokasHukax [IK y BiamoBiab
Ha JIIKYBaHHS JICHAJIJIOMIJIOM T0Ka3aB, IO y pasi
BiZICYyTHOCTI NMO3UTHUBHOI BiAMOBI/Ji PiBEHb EPUTPO-
muTiB O0yB y Mexax 2,0-2,5x10'%/n. ¥V pesynsrari
JiKyBaHHS, Y pasi cTabinizarii nporecy i 0co6auBo
y pasi JOCSITHEHHsI MOBHOI YW YaCTKOBOI peMicii,
KIJIBKICTh  CpUTPOLUTIB 30iNblIyBajach Maibxke
BaBiui (4,1 £ 0,6x10'/1). PiBerp reMorno0iny -
BullyBaBscs 3 69,3-72,3 r/n no 1254 + 12,3 t/n
micys JIIKyBaHHSA. biacTHI KIITHHHM B JIGWKOTpami
He BusBmAaHca. Y KM 1o modaTrky JiKyBaHHS
piBeHb ONIACTHUX KIITHH JopiBHIOBaB 7,9 + 0,2 %.
[Ipote micns nmocsrHeHHs cTabimizamii mpouecy
Horo 3HaueHHs craHoBmiio 5,1 + 0,5 %, a B pasi Jo-
CATHEHHS XBOPUMH TIOBHOT / YacTKOBOI BiJMOBiJi
3HIKyBasocs 10 4,9 £ 0,3 %. PisHuIsg B opiBHSH-
Hi 31 CTAHOM JI0 JIIKYBaHHS CTAaTUCTUYHO JOCTOBIp-
Ha (p < 0,05).
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VY KynBTypi in vitro 3 HamiBPiJKAM arapom (IIHB.
PHCYHOK) y TMpoleci JIKyBaHHS CHOCTEpiraiocs
(hopMyBaHHS KOJIOHIH 1 KitacTepiB. Kitactepu po3nmi-
nsimi Ha Maui (Big 3 o 20 kiituH) 1 Benmuki (Big 21
1o 39 kmituH). Jlo NnikyBaHHS KUTBKICTH KOJIOHIH
nopieatoBana (12,3 £ 1,8) na 1x10° mienoinHux Kii-
THH, KJ1acTepiB — ynBidi Ouneie (24,1 £ 3,2). V mii
rpym crnocrepiranocss 88 % Malux KiacTepis,
peiita — BeJMKi. Y pasi OTpUMaHHS IMOBHOI / 4acT-
KOBOI BiJIMOBIii Ha JiKyBaHHs Noka3HUK KYO-I'M
migBumnyBases 10 23,7 + 2,4 na 1x10° miestokapio-
IUTIB. Y Wil TPyIi MAIli€EHTIB CIIOCTEpiranucs mMaii
knactepu (92 % Bumaakis). IxHs KimbkicTs Oyna
B Mexax Bifg 10 10 20 Ha 1x10° ekcriaHTOBAaHUX
KIiTHH. Jlo JiKyBaHHS BMICT KOJOHIH CTaHOBWIIH
He3pii MienoinHi kit (70 % He3pinux i 1o3pi-
Barounx Ta 30 % 3pinux). Y pe3ynabrari JiKyBaHHI
y pa3i OTpMMaHHS MOBHOI / 4acTKOBOI BiJIMOBiJi
B KOJIOHISIX cIlocTepirainocs 30UTbIICHHS KUTBKOCTI
nudepeHIiioBaHNX €IeMEHTIB MI€JIOiTHOTO Py
(40 % ne3pimux i 60 % 3pinux).

VY mocniaKyBaHOI TPy XBOPHUX CIIOCTEpiraao-
Csl TIOJNINIICHHS 3aralbHOTO CTAaHy XBOPHX, 3HHUK-
HEHHs TpaHc]y3iiHOT 3a7IeKHOCTI.

VY mepioja ctabinizalii maToJIOTiYHOTO MPOoIIe-
Ccy Tmichnsg OTPUMAHOro JIIKyBaHHS KUIBKICTh
KOJIOHIH TOPIBHSHO 3 IHINIAJIBHOK CTAJIE€0 3a-
XBOpIOBaHHA 30inbpmryBanacs. Bona craHoBuia
13,4 +£3,2 Ha 1x10° eKCIUIAaHTOBAaHHUX KIITHH
(p £0,05), mo maibke B 1,8 pasa meHiue, Hix
y XBOPHX Y MIEepioJI MOBHOT / YaCTKOBOI BiJIOBIIi.
Bwmict He3pinmmx Ta q03piBarOuMX Mi€TOITHUX
KJITHH Y KOJOHISIX HE 3MIHIOBAaBCS 1 CTAaHOBUB
6568 %. KinpkicTe KJacTepiB  CTAHOBHUIIA
25,6 £3,7 Ha 1x10° excIIaHTOBAaHUX KIITHH,

30
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0

Jlo mikyBaHHS

KYO-I'M, 1¥105

(9]

Crabinizaris

YacTkoBa BiANOBiAbL

0 TaKOX HE BIJAPI3HIETHCS BiJ MOKA3HHUKIB ITiJT
4ac BCTAHOBIICHHS J11arHO3Y.

VY rpymi xBopux Ha PAHB 1, sixi He BigmnoBigamu
Ha JIKyBaHHS JICHAJIIOMiIOM, MOKa3HUKU KOJIOHi€-
yTBOpeHHs Oynu HaiMeHmuMH. Kinbkicte KYO-I'M
cranoswia 7,8 = 1,3 Ha 1x10° ekcIiaHTOBaHUX KJIi-
THH, 10 YTPUY1 MEHIIIE, HIXK Y pa3i IOBHOT / 4aCTKO-
Boi BianmoBiai. KiiTuHHI arperatu Maiu NpUMXJIHBY
dopmy. Ixmiit BMicT cTaHOBHIN HemudepenmiioBa-
Hi (80 %) 1 manogudepenuiiioBani kaituau (20 %).
Knactepu B KynbTypi Oyiau B KibKocTi 35,2 + 1,3;
iXHI{ BMICT yTpHui HEpPEeBUIIYBaB KiIbKICTh KOJO-
Hil. Ckjan KiacTepiB BUSBUBCS TETCPOTCHHHM.
[epeBaxanu Benuki knactepu (80 %). BBaxxaetbes,
110 TI0SIBa B KYJIbTYPI BEJIMKHUX KJIACTEPIB € HECIIPH-
ATIUBUM TPOTHO30M 1 mepeaye TpaHchopmarii
B TOCTpY Jekkemiro [12].

Oo6roBopenHst

Hanmipae pyliHyBaHHS TE€MOMOETHYHHMX KIIi-
THH y niepioa po3Butky MJIC, 0coOIuBO KITiTHH-
MOTIEPEAHHKIB, TPU3BOJUTH 0 MAAIHHS KUIBKOCTI
(YHKITIOHATLHO 3pITUX KIITHH yCiX TPHOX POCTKIB
KpPOBOTBOpEHHsI. [IpOsSBOM Takoro CraHy € IUTO-
MeHIs 1 TIepe/IoBCciM aHeMis. IMyHOMOIyTFOrUnii
mpenapaTr JICHAIiIOMiJl 3/A1MCHIOE BiTHOBIICHHS
TEMOIOCTUYHOI CUCTEMH 3aBJISKH 1HTI0YBaHHIO
npoideparii 3M05KICHUX KIITHH 1 MPUTHIYEHHIO
AQHOMAJIGHOTO KJIOHYBAaHHS IIIIXOM 30iTbIICHHS
anonto3y Del(5q) kIiTUH mopsii i3 MOCHIECHHSM
KIITHHHOTO iMyHiTeTy [13-15].

AHaini3 pe3ynpTaTiB MPOBEACHUX AOCIHIIKEHb
MOKa3aB, 110 B PEe3yJIbTaTi JIKyBaHHS JICHAJIIOMi-
nom y 7 xBopux Ha MJIC PAHB I Oyno BcTaHOB-
JICHO 3arajbHy MO3UTUBHY BiINOBiJb (MOBHA abo

Bes Bignosizi

Pucynok. [TokazHuku e(heKTHBHOCTI YTBOPEHHS KOJIOHIH KIIITHHAMH KiCTKOBOTO MO3KY XBOPHX
Ha MJIC PAHB I 3anexHo Bix piBHs BiIMOBI/I Ha JTiKyBaHHS JICHAIIIOMIIOM



6 e-ISSN 2663-0613. Haykosi 3anucku HaYKMA. Bionoris i exornoris. 2025. Tom 8

gactkoBa KM BIiIMOBI/b), sIKa XapaKTepu3yBaiacs
3pOCTaHHAM KilbKoCTi eputpountiB y 1K maibxke
y 2 pasu (p <0,05), migBumeHHsM Bmicty Hb
B 1,7 paza (p < 0,05) Ta nocunenHsm nposidepanii
KOJIOHIEYTBOPEHHS B KYJBTYpl TE€MOTOCTUYHHUX
KJIITHH-TIONIEPEIHUKIB. BifnCyTHICTh BigMOBiNI Ha
Teparnio CynpoBOUKYBaJaCh y KYJIbTYpl KIITHH-
MOTIEPEIHUKIB HE TUIbKH MAAIHHAM KiIBKOCTI
KOJIOHIH, ayie W 30UIBIICHHSIM BMICTY KJacTepis,
MEPEBAXHO BETUKUX. 301NbIICHHS KiTbKOCTI KJ1ac-
TepiB y KyJbTypl MoOke OyTH TOB’Si3aHE 3 THM,
110 YaCTHHA KOJIOHIH y 3B’ 513Ky 3 Ie(heKTOM HE J10-
csirae po3Mipy KoJioHii. ToMy HasBHICTb y KYJIBTY-
Pl MiABUIIEHOTO KIACTEPOYTBOPEHHS 3 TIEPEBAror0
BEIIUKHUX KIJIACTEPIB MOPSJ 13 MPUTHIYCHUM KOJIO-
HIEYTBOPEHHSM 1 MaJiHHSAM KJIITMHHOTO CKJIaay
TPHOX POCTKIB NepH(epiHHOT KPOBI MOXKYTh CBIJI-
YUTH PO HEepPexiJ 3aXBOPIOBAHHA Y CTAJiI0 OinbII

TTHOOKKUX TMOPYIIeHb TeMOIoe3y 1 Po3mIsiaTH-
MYyThCSl K JJOJAaTKOBA O3HaKa i 4ac CTBOPEHHS
MIPOTOKOJTIB JIiKyBaHHs xBopux Ha M/JIC.

BucHoBkH

[IpoBeneHe qociaKeHHs TOKa3ao, o JIis iMy-
HOMOTYJTFOFOUYOTO TIperapary JCHAIII0MITy TOIIH-
PIOETBCSI HE TUIBKU Ha IMyHHY CHCTEMY, ajne i Ha
KJ1ac HAlOMKUMX HAAJKIB TEMOIIOETUYHOI CTOB-
OypoBOi KJIITMHU — T€MOIMOETUYHHUX KIIITUH-TIONE-
PEIHUKIB, CTUMYJTFOFOUH KOJIOHIEYTBOPEHHS KiCTKO-
BOTO MO3KY B KyJBTYpIi 1 postihepariito BCiX TPhOX
pPOCTKIB y mepudepiiiHiii kpoBi. BomHoyac tpeda
HArOJIOCHTH, II0 TaKUil pe3yJbTar IOCSTaeThCs
TIBKU y 24 % BUMAJIKIB, IO € BUKIUKOM JIJIS TIPO-
JIOBXKEHHS TIOIIYKiB TEPaneBTUYHUX MiAXOMIB Yy Ji-
kyBarHi MJIC, TOB’si3aHUX 31 CTHMYJISIERO 1HII-
aJbHUX BIAJIIIB FeMOTIOE3Y.

Cnucok nimepamypu

1. Nimer SD. Myelodysplastic syndromes. Blood. 2008;111(10):
4841-51.

2. Gondek LP, DeZermn AE. Assessing clonal haematopoiesis:
clinical burdens and benefits of diagnosing myelodysplastic
syndrome precursor states. Lancet Haematol. 2020;7(1):e73-e81.

3. Zhao M, Li L. Regulation of hematopoietic stem cells in the
niche. Sci China Life Sci. 2015;58(12):1209-15.

4.  bimsko [, ITaxaperko MB. OcobmmBocTi QyHKIIIOHYBaHHS TeMo-
MOSTHYHMUX KJIITHH-NIONEPEHUKIB KICTKOBOTO MO3KY XBOPHX
Ha MIEJIOAUCIIACTHYHUI CHHAPOM Y KYJBTYpI 71 Vifro 1 B TeJICBUX
mdy3iiHIX Kamepax in vivo. Hayxkosi 3armckn HaYKMA. Biorno-
rist i exortorist. 2022;5:33-8. doi:10.18523/2617-4529.2022.5.33-38

5. Flores-Figueroa E, Gutierrez-Espindola G, Guerrero-Rivera S,
Pizzuto-Chavez J, Mayani H. Hematopoietic progenitor cells
from patients with myelodysplastic syndromes: in vitro colony
growth and long-term proliferation. Leukemia research. 1999
Apr;23:385-94.

6. List AF, Dewald G, Bennett JM, Giagounidis A, Raza A,
Feldman E, et al. Lenalidomide in the myelodysplastic
syndrome with chromosome 5q deletion. New England Journal
of Medicine. 2005;352(6):549-57.

7. Gerke MB, Christodoulou I, Karantanos T. Definitions, Biology,
and Current Therapeutic Landscape of Myelodysplastic/
Myeloproliferative Neoplasms. Cancers. 2023;15(15):3815.

8. Vardiman JW, Thiele J, Arber DA, Brunning RD, Borowitz MJ,
Porwit A, et al. The 2008 revision of the WHO classification of
myeloid neoplasms and acute leukemia: rationale and important
changes. Blood. 2008;114(5):937-51.

9. Jahandideh B, Derakhshani M, Abbaszadeh H, Akbar
Movassaghpour A, Mehdizadeh A, Talebi M, Yousefi M. The
pro-Inflammatory cytokines effects on mobilization, self-
renewal and differentiation of hematopoietic stem cells. Hum
Immunol. 2020;81(5):206-17.

10. Tefferi A, Thiele J, Vardiman JW. The 2008 World Health
Organization classification system for myeloproliferative
neoplasms. Cancer. 2009;115(17):3842-7.

11. ITaxapenko MB, Binbko I, Tpersk HM, Crapony6 I'C, Jlaroa-
uiok [0, Bineko HM. ®dyHKIioHa bHa aKTHBHICTH KPOBOTBOP-
HUX KJIITHH-TIOTICPEHHUKIB TIPU MI€JOAMCIUIACTHYHOMY CHHJIPO-
Mi B ymoBax in vitro. HaykoBi 3amuckun HaYKMA. Bionoris
i exonorisi. 2020;3:48-52. doi:10.18523/2617-4529.2020.3.48-52

12. Bineko HM. JlocmikeHHS TeMOIoe3y y HOpMI i ITpH 3aXBOPIO-
BaHHSX CUCTEMH KPOBI B KyJIBTYpi TKaHHH in vivo [aBTOpedepar
nucepranii kau. Men. Hayk|. Kuis; 1982.

13. Ackermann M, Liebhaber S, Klusmann J, Lachmann N. Lost in
translation: pluripotent stem cell-derived hematopoiesis.
EMBO Mol Med. 2015;7(11):1388-402.

14. Hernandez-Barrientos D, Pelayo R, Mayani H. The Hemato-
poietic Microenvironment: A Network of Niches for the Deve-
lopment of All Blood Cell Lineages. J Leukoc Biol. 2023;
114(5):404-420.

15. Hurwitz SN, Jung SK, Kurre P. Hematopoietic stem and
progenitor cell signaling in the niche. Leukemia. 2020;34
(12):3136-48.

References

1. Nimer SD. Myelodysplastic syndromes. Blood. 2008;111(10):
4841-51.

2. Gondek LP, DeZern AE. Assessing clonal haematopoiesis:
clinical burdens and benefits of diagnosing myelodysplastic
syndrome precursor states. Lancet Haematol. 2020;7(1):e73-e81.

3. Zhao M, Li L. Regulation of hematopoietic stem cells in the
niche. Sci China Life Sci. 2015;58(12):1209-15.

4. Bilko D, Pakharenko M. Peculiarities of functioning of
hematopoietic progenitor cells of bone marrow of patients with
myelodysplastic syndrome in culture in vitro and in cell
diffusion chambers in vivo. NRPBE. 2022;5:33-8. doi:10.18
523/2617-4529.2022.5.33-38. Ukrainian.

5. Flores-Figueroa E, Gutierrez-Espindola G, Guerrero-Rivera S,
Pizzuto-Chavez J, Mayani H. Hematopoietic progenitor cells

from patients with myelodysplastic syndromes: in vitro colony
growth and long-term proliferation. Leukemia research. 1999
Apr;23:385-94.

6. List AF, Dewald G, Bennett JM, Giagounidis A, Raza A,
Feldman E, et al. Lenalidomide in the myelodysplastic
syndrome with chromosome 5q deletion. New England Journal
of Medicine. 2005;352(6):549-57.

7. Gerke MB, Christodoulou I, Karantanos T. Definitions, Biology,
and Current Therapeutic Landscape of Myelodysplastic/
Myeloproliferative Neoplasms. Cancers. 2023;15(15):3815.

8. Vardiman JW, Thiele J, Arber DA, Brunning RD, Borowitz MJ,
Porwit A, et al. The 2008 revision of the WHO classification of
myeloid neoplasms and acute leukemia: rationale and important
changes. Blood. 2008;114(5):937-51.



binvko H. M., Cmapooyb6 I C., Tpemax H. M., ['opsinosa H. B., ITaxapenxo M. B., Pyccy I. 3., Binvio /]. 1. OcoOnmuBOCTi (pyHKIIOHYBAHHS... 7

9. Jahandideh B, Derakhshani M, Abbaszadeh H, Akbar 12. Bilko NM. Investigation of Hematopoiesis under Normal

Movassaghpour A, Mehdizadeh A, Talebi M, Yousefi M. The Conditions and in Case of Blood Diseases Using Tissue Culture

pro-Inflammatory cytokines effects on mobilization, self- in vivo [PhD Thesis]. Kyiv; 1982. Ukrainian.

renewal and differentiation of hematopoietic stem cells. Hum 13. Ackermann M, Liebhaber S, Klusmann J, Lachmann N. Lost in

Immunol. 2020;81(5):206-17. translation: pluripotent stem cell-derived hematopoiesis.
10. Tefferi A, Thiele J, Vardiman JW. The 2008 World Health EMBO Mol Med. 2015;7(11):1388-402.

Organization classification system for myeloproliferative 14. Hernandez-Barrientos D, Pelayo R, Mayani H. The Hemato-

neoplasms. Cancer. 2009;115(17):3842-7. poietic Microenvironment: A Network of Niches for the Deve-
11. Pakharenko M, Bilko D, Tretiak N, Starodub H, Lagodniuk I, lopment of All Blood Cell Lineages. J Leukoc Biol. 2023;

Bilko N. Functional activity of hematopoietic progenitor cells 114(5):404-420.

in myelodysplastic syndrome in vitro. NRPBE. 2020;3:48-52. 15. Hurwitz SN, Jung SK, Kurre P. Hematopoietic stem and

doi:10.18523/2617-4529.2020.3.48-52. Ukrainian. progenitor cell signaling in the niche. Leukemia. 2020;34

(12):3136-48.

N. Bilko', H. Starodub?, N. Tretiak?, N. Goryainova?,

M. Pakharenko!, I. Russu!, D. Bilko'
! National University of Kyiv-Mohyla Academy (NaUKMA), Kyiv, Ukraine

2 State Institution “National Research Center for Radiation Medicine of
National Academy of Sciences of Ukraine” (NRCRM), Kyiv, Ukraine

FEATURES OF HEMATOPOIETIC PROGENITOR CELL FUNCTIONING
IN PATIENTS WITH MYELODYSPLASTIC SYNDROME TREATED
WITH LENALIDOMIDE

Abstract

The stem cell pool is the primary site of malignant transformation, so studying progenitor cells in
hematopoietic disorders is one of the most important ways to uncover the pathogenesis of malignant
hemoblastoses. Myelodysplastic syndrome (MDS) is a hematologic disease characterized by genomic
instability and heterogeneity. Treatment of MDS in the early stages of the disease (RAEB 1) is limited to
immunomodulators, one of which is lenalidomide. The drug is known to inhibit the proliferation of malignant
cells by suppressing abnormal cloning and promoting apoptosis of Del(5q) cells. However, the extent of
lenalidomide’s effect on the hematopoietic system in MDS has not yet been fully established. It is believed
to enhance cellular immunity mediated by T cells and natural killer cells, and to inhibit the secretion of
pro-inflammatory cytokines. The purpose of this study was to investigate the specific features of
hematopoietic progenitor cell functioning under the influence of the immunomodulatory drug lenalidomide
in patients with RAEB 1. The study evaluated peripheral blood parameters and colony- and cluster-forming
abilities of bone marrow hematopoietic progenitor cells cultured in semi-liquid agar. The study showed that
the action of lenalidomide extends not only to the immune system, but also affects the closest descendants
of the hematopoietic stem cells — hematopoietic progenitor cells — stimulating colony formation in 24%
of bone marrow cultures and promoting the proliferation of all three blood lineages in the peripheral blood.
These findings highlight the need to continue exploring therapeutic approaches for MDS that target early
stages of hematopoiesis.

Keywords: hematopoietic stem cells, hematopoietic progenitor cells, malignant transformation, genomic
instability, myelodysplastic syndrome, immunomodulators, cell culture.
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LONG NON-CODING RNA SNHG1 AS A DIAGNOSTIC
AND PROGNOSTIC MARKER OF BLADDER CANCER

Abstract

Bladder cancer (BC) is one of the most prevalent cancers globally, and it ranks as the fifth most common
malignancy among men in Ukraine. Modern diagnostic tools for bladder cancer have significant limitations:
some of them are overly invasive and others lack sufficient sensitivity and specificity. Currently, molecular
markers are becoming a promising tool for identification of oncogenic processes. Among epigenetic
mechanisms involved in malignant cell transformation, long non-coding RNA (IncRNA)s are of particular
interest, as they can act as either oncogenes or tumor suppressors. Available studies suggest that the IncRNA
SNHG 1, which is currently understudied, promotes tumor proliferation and inhibits apoptosis in malignant
cells. The aim of the current study was to analyze changes in the relative expression of SNHGI1 in tumor
tissues and its levels in cell-free urine of bladder cancer patients, and to evaluate its diagnostic and
prognostic value. There was a statistically significant increase in the SNHG 1 gene expression level in tumor
tissues compared to conditionally normal tissues. Also, a significant decrease in relative levels of SNHG 1
transcripts was observed in urine of BC patients compared to healthy individuals. According to the analysis
of ROC curves analysis, the chosen marker can identify bladder cancer with high sensitivity and specificity.
A positive correlation was also discovered between SNHG1 expression level in tumor tissue and cancer
stage. The obtained data support the relevance of further study on IncRNA SNHG 1 as a promising diagnostic
and prognostic marker of bladder cancer.

Keywords: bladder cancer, epigenetic biomarkers, IncRNA, SNHG1, tumor tissues, liquid biopsy.

Introduction

Bladder cancer (BC) is one of the most prevalent
malignancies worldwide. According to the World
Health Organization, in 2022 bladder cancer ranked
9th in the world in terms of incidence (614,298 cases)
and 13th in terms of cancer-related mortality
(220,596 deaths). In Ukraine, bladder cancer is the
fifth most common oncological disease among men.
Globally, more than three-quarters of bladder
cancer cases occur in males [1]. The majority of BC
cases are associated with a family history of cancer
as well as external risk factors, including tobacco

smoking, occupational exposure (such as work in
the aluminum and rubber production or with dyes
and dye intermediates), ionizing radiation, and
chronic Schistosoma haematobium infection [2].
The most common type of bladder cancer is uro-
thelial carcinoma, which accounts for over 90% of
cases. The remaining 10% include squamous cell
carcinoma and adenocarcinoma [3]. In many
patients, bladder cancer is detected at an early, non-
muscle-invasive stage, when the cancer has not yet
spread into the muscular layer of the bladder wall.
These tumors typically present with FGFR3 gene
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mutations and chromosome 9 aberrations. On the
other hand, flat carcinomas in situ often progress to
muscle-invasive type, and are commonly associated
with TP53 mutations, chromosome 9 deletions, and
DNA hypermethylation [4].

The most widely used diagnostic tools for bladder
cancer are white-light cystoscopy and urine cytology.
However, both methods present significant
limitations, including low  sensitivity and
specificity [5]. Regular monitoring of the disease
requires non-invasive diagnostic methods that can be
safely and frequently repeated. The increasing
amount of research on the molecular mechanisms of
bladder cancer offers opportunities for frequent, non-
invasive check-ups, contributing to more accurate
and effective diagnostics. One of the promising new
approaches is liquid biopsy —the analysis of biological
fluids, particularly blood and urine, for molecular
indicators of different pathologies [6].

Epigenetic  mechanisms, including DNA
methylation and non-coding RNAs, are known to be
involved in gene expression regulation. Thus,
malignant transformation may result not only from the
presence of mutant alleles of certain genes, but also
from dysregulation of normal (wild-type) alleles due
to abnormalities in epigenetic regulatory mechanisms.
In late-stage, high-grade muscle-invasive tumors,
serious alterations in DNA methylation are observed,
along with changes in the activity of non-coding
RNAs [7]. Currently, epigenomic modifications are
being investigated both as potential biomarkers and as
therapeutic targets [8]. For example, data on aberrant
promoter methylation patterns allow the development
of diagnostic panels that include genes encoding
growth factors (GDFI5), intermediate filament
proteins (VIM), transmembrane proteins (TMEFF?2),
transferases (MYO3A4), and carbonic anhydrases
(CA10) [9-11].

More recently, there has been increasing evi-
dence of the crucial role of long non-coding RNAs
(IncRNAs) in oncogenesis. Dysregulation of
IncRNA has been associated with cell migration,
invasion, metastasis, and transcriptional abnormali-
ties [12]. Several IncRNAs, such as GAS6-AS2,
PTENP1 and H19, participate in the epithelial-
mesenchymal transition and may serve as potential
diagnostic and prognostic biomarkers [13].

Some IncRNAs are suggested to function as tumor
suppressors. For instance, GAS5 has been shown to
inhibit tumorigenesis by regulating the Wnt/B-catenin
signaling pathway. In bladder cancer tissues, GAS5
silencing has been reported, which correlates with
tumor stage, grade, and metastasis [14].

Our previous research on epigenetic markers of
cancer investigated alterations in gene methylation

and IncRNA expression during oncogenesis. The
goal was to assess the potential of these changes as
biomarkers for bladder cancer. A statistically sig-
nificant increase in the expression of the RASSF1A
splice variant of the protein-coding gene RASSFI
was detected in tumor tissues, while a significant
decrease in the relative quantity of both RASSF1A
and its antisense IncRNA ANRASSF1 transcripts
was observed in urine samples [18]. These findings
highlight the need for further identification of
IncRNAs with altered expression in oncogenesis to
develop diagnostic panels that possess high sensi-
tivity and specificity.

SNHG 1 gene (Small Nucleolar RNA Host Gene 1)
is located on chromosome 11 and belongs to the
SNHG gene family, which encodes IncRNAs
involved in essential cellular processes. SNHG1 has
been identified as a key regulatory RNA in different
diseases. For example, a positive feedback loop
between SNHG1 and the transcription factor c-Myc
promotes cardiac muscle regeneration after myo-
cardial infarction, while in epilepsy, SNHG1 modu-
lation of the miR-181a/BCL-2 axis delays disease
progression. Dysregulated SNHG1 expression has
been reported in multiple cancer types, including
breast, prostate, gastric, colorectal cancer, osteo-
sarcoma, and acute myeloid leukemia [15].

In bladder cancer, SNHG1 promotes tumor cell
proliferation and inhibits apoptosis. Significantly
elevated expression levels of SNHG I were observed
both in patient tissue samples and in vitro cell cul-
tures. High SNHGI expression is associated with
poor BC prognosis [16,17]. Even though SNHGI
expression has been studied in tissue samples, its
presence and quantity in urine of bladder cancer
patients compared to healthy individuals have not
yet been investigated. Analysis of SNHGI1 levels in
urine represents a non-invasive diagnostic approach
and offers great potential for improving bladder
cancer detection and monitoring disease progres-
sion. Thus, the aim of this study was to identify
changes in relative expression of SNHG/ in tumor
tissues and relative levels of its transcript in urine
samples of BC patients and evaluate the potential of
SNHGI as a molecular marker of bladder cancer.

Materials and methods

All the samples and patient clinical data were
obtained at the National Cancer Institute of the
Ministry of Health of Ukraine between November
2018 and July 2022. To obtain compelling results, it
was decided to collect both tissue and urine samples.
Tumor tissues as well as paired conditionally
normal tissues were obtained during surgeries of
patients previously diagnosed with bladder cancer.



12 e-ISSN 2663-0613. Haykosi 3anucku HaYKMA. Bionoris i exornoris. 2025. Tom 8

Urine samples of the patients were collected imme-
diately before surgery. Urine of healthy individuals
was used as control. There is a partial overlap
between tissue and urine samples, since we were
able to obtain both sample types from some patients
and only one of those from others.

Table 1
Sizes of the samples used in the study
Sample type Sample count
Tumor tissues 19
Conditionally normal tissues 19
Urine of patients 24
Urine of healthy individuals 15

Sizes of the samples used in the study

All samples were collected with informed
consent following the Declaration of Helsinki and
guidelines issued by the National Cancer Institute of
Ukraine and the Ethics Committee of Institute of
Molecular Biology and Genetics of the National
Academy of Sciences of Ukraine. Patient clinical
data used in correlation analysis is presented in an
encrypted form.

Tissue samples obtained during surgery were
immediately frozen in liquid nitrogen and stored at
-80 °C until the next step of the research. Urine was
stored in sterile containers at 2—-8 °C. Before RNA
extraction, tissue samples were homogenized using
additional liquid nitrogen and a mortar and pestle.
Urine samples were centrifuged for 15 min at 4 °C
and 1500 g to precipitate epithelial cells. After that,
supernatant was transferred into clean tubes to obtain
cell-free urine. RNA was extracted using TRIzol
reagent (ThermoFisher Scientific, USA) according
to the manufacturer’s protocol. To evaluate RNA
concentration and purity, received samples were
analyzed with NanoDrop 2000 (Thermo Fisher
Scientific, USA).

cDNA synthesis on RNA template was per-
formed with Maxima First Strand cDNA Synthesis
Kit (Thermo Fisher Scientific, USA). Afterwards,
DNA samples were amplified during gPCR using
HOT FIREPol EvaGreen qPCR Mix (Solis Bio-
Dyne, Estonia) according to manufacturer’s proto-
col and a CFX96 Real-Time PCR Detection System
with CFX Manager software (BioRad, USA).
Primer sequences for the reaction were:

F. ACTB 5>’TGACGTGGACATCCGCAAAG3’

R. ACTB 5’CTGGAAGGTGGACAGCGAGG3’

F. SNHGI 5> TAACCTGCTTGGCTCAAAGGG3’

R.SNHG1 5>CAGCCTGGAGTGAACACAGA3’

Conditions for qPCR were as follows: initial
denaturation at 95 °C for 12 min; 41 cycle of dena-
turation at 95 °C for 15 sec, annealing at 60 °C for

20 sec, extension at 70 °C for 15 sec; final extension
at 65 °C for 5 sec; finishing step at 95 °C for 30 sec.
A plate read was performed after every amplifica-
tion cycle.

qPCR products were separated in 0,8% agarose
gel to confirm amplification specificity and primer
quality. From the raw data obtained from qPCR,
SNHGI relative expression levels were calculated.
Actin beta was used as a reference gene, as its expres-
sion level doesn’t change during oncogenesis. Calcu-
lations were carried out according to the formula

RQ — 2/1Ct,

RQ — relative quantity of amplification product;
ACt = Ct,.,, - Ctg.or; Ct —number of amplification
cycles needed for reaching fluorescence threshold.

Statistical analysis was performed in GraphPad
Prism 8.4.3 application (https://www.graphpad.
com/). SNHGI relative quantity data was checked
for outliers using an interquartile range method. To
check the samples for normality, Shapiro-Wilk test
was used (appropriate for sample count < 30). Since
tissue samples showed a Gaussian distribution, we
used a parametric test — Student’s #-test — for a pair-
wise comparison of SNHGI relative expression
levels in tumor and conditionally normal tissues.
A non-parametric Mann—Whitney test was used to
compare data on SNHGI relative quantities in urine
of bladder cancer patients and control group of
healthy individuals.

The diagnostic value of SNHG1 as BC bio-
marker was assessed with ROC curve method
[19,20]. Correlation analysis of the gene relative
expression levels and patients’ clinical data was
performed using Spearman rank correlation method.
Finally, we used ANOVA to compare expression
levels of patients grouped by cancer stage.

Results and discussion

We used qPCR to assess the relative quantity of
SNHG1 transcripts in biological material obtained
from BC patients and healthy individuals via real-
time PCR. The primary data represent the cycle
threshold values, i.e. the number of amplification
cycles needed to reach the fluorescence detection
threshold. These Ct values were used to calculate
the relative expression level of SNHGI in tissue
and urine samples, using the f-actin gene as the
reference gene.

To exclude extremely high or low values that
may have resulted from experimental error, outlier
detection was performed using the interquartile
range method. Outliers identified among tissue
samples were removed from the dataset together
with the paired value from the parallel group to
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Table 2
Sample sizes and normality test results for tissue and urine
Sample type Sample count Shapiro-Wilk test statistic Test result
SNHGI T 13 0,9436 *
SNHGI N 13 0,9577 *
SNHGI1 C 16 0,4987 ok
SNHGI H 5 0,8372 *

Notes: T —tumor tissue; N — conditionally normal tissue; C — urine of BC patients; H — urine of healthy individuals; * — sample
showing Gaussian distribution; ** — sample showing non-Gaussian distribution.

preserve paired comparison. After outlier removal,
the resulting datasets were tested for normality
using Shapiro-Wilk test. The number of remaining
samples in each group and the results of the
normality test are presented in Table 2.
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Fig. 1. Relative SNHG I gene product quantity in tissues
and urine of diseased and healthy individuals.

RQ — relative quantity of SNHG1 transcripts;

T — tumor tissue; N — conditionally normal tissue;

C — urine of BC patients; H — urine of healthy individuals

The graphical representation of mean SNHGI
expression levels in the four sample groups (Fig. 1)
shows visible differences between the studied
groups, calling for statistical comparison. Since
tumor tissues and conditionally normal tissues were
collected in pairs from the same patients, a paramet-
ric paired Student’s t-test was used to assess
differences in central tendency. The calculated
t-value (4.363) exceeded the critical value for the
0.01 significance level (3.05). Therefore, a statisti-
cally significant difference in SNHGI expression
levels was observed between tumor and condition-
ally normal tissue samples.

In the analysis of SNHGI1 levels in urine,
samples from patients with bladder cancer were
compared to those from a control group of healthy
individuals. As the data distribution in the patient
group showed a non-Gaussian distribution,

a non-parametric test (Mann—Whitney U test) was
used for comparison. The calculated U-value was 0,
which is lower than the critical values for signifi-
cance levels 0.05 (19) and 0.01 (12). This indicates
a statistically significant difference in SNHGI
transcript levels in the urine of patients compared to
healthy individuals.

Thus, a statistically significant increase in
SNHG1 gene expression was observed in tumor
tissues compared to conditionally normal tissues.
These findings are consistent with previously
reported data showing elevated SNHGI expression
levels in bladder cancer tissues both in vitro and
in vivo [16,17]. The upregulation of SNHG! in tumor
tissues compared to adjacent normal tissues in BC
patients suggests that SNHG1 may possess a direct
role in carcinogenesis. Therefore, further investiga-
tion of its expression levels in biological materials
appears promising for its potential use as a bio-
marker of bladder cancer.

In the urine of BC patients, a statistically signifi-
cant decrease in the relative quantity of SNHG1 was
detected compared to urine samples from healthy
individuals. For now, no research exists on SNHG1
transcript levels in the urine of bladder cancer
patients. Direct comparison of SNHGI levels in
different biological materials is not appropriate as the
urine and tissue sample sets only partially overlap.
To establish a meaningful correlation between
SNHGT levels in tissues and urine, it is necessary to
conduct a parallel study where both types of samples
are collected from the same individuals.

To assess the ability of the marker gene to
discriminate effectively between BC patients and
healthy individuals, an ROC (Receiver Operating
Characteristic) curve analysis was performed. This
method evaluates the ability of the marker to distin-
guish between diseased and healthy groups by ana-
lyzing the balance between false positive and false
negative results. The primary indicator of a marker’s
diagnostic performance is the AUC (Area Under
Curve) value. An AUC value close to 1 indicates
a high predictive ability, whereas a value close to
0.5 suggests that the marker performs no better than
random guessing [19,20].
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Fig. 2. ROC curves of SNHG transcript quantities in tissue (A) and urine (B) samples

Based on the data on the SNHGI relative
expression levels in tissue and urine samples,
sensitivity and specificity were calculated for various
sensitivity threshold levels. Using these calculations,
ROC curves were generated for tissue and urine
samples. The AUC values and the significance levels
of the results are presented in Figure 2.

The resulting graphs illustrate how the sensitivity
and specificity of the marker change depending
on the given sensitivity threshold. Both remain high
for most threshold values, as the AUC value is quite
large. This suggests that the marker is highly effec-
tive in discriminating between healthy individuals
and BC patients. These findings further support the
hypothesis that dysregulation of SNHGI is involved
in the oncogenic processes of bladder cancer.

The next step in evaluating the biomarker poten-
tial of SNHGI was to investigate whether its
expression levels change with disease progression.
At the National Cancer Institute, patient clinical
data were obtained, such as age, cancer stage, tumor
grade, and previous gemcitabine—cisplatin chemo-
therapy (Table 3). Analyzing these data may help in
determining whether the course of the disease or the
applied treatment affects SNHG1 expression, and
whether expression levels are associated with
patient age. If SNHGI levels in biological materials
change over time with disease progression, this
marker could be used not only for diagnosis but also
for prognosis and monitoring of the patient’s
condition.

To assess the potential association between
SNHG] transcript levels in tissue and urine samples
and the clinical parameters of patients, a correlation
analysis was performed. Spearman’s rank

correlation coefficient (r,) was calculated, as it is
suitable for detecting non-linear relations and can
be applied to small sample sizes, even when the
distribution of values deviates from normality (as in
the case with SNHG transcript levels in the urine of
cancer patients) (Table 4).

The analysis revealed a correlation between
SNHG1 gene expression levels in tumor tissues and
the stage of bladder cancer. This finding is of
particular interest, as this relationship possesses the
potential to predict disease progression by
monitoring changes in the expression level of the
marker gene. To determine whether the cancer stage
affects SNHGI expression levels, a one-way
ANOVA (analysis of variance) was performed.
However, no statistically significant difference was
observed between patient groups (F = 1.285).
A possible explanation may be that SNHGI
expression levels decrease not abruptly but rather
gradually over the course of the disease. Thus, we
did not find convincing evidence that SNHGI
expression levels can be used to determine the stage
of bladder cancer in patients. Nonetheless, there is
some potential for further research to assess whether
changes in this parameter with time could be utilized
to monitor disease dynamics.

Conclusions

The expression of the gene of the long non-
coding RNA SNHGT is significantly elevated in tumor
tissues compared to conditionally normal tissues.
This result is expected given the carcinogenic role
of SNHG1, which promotes tumor proliferation and
growth. In urine samples from patients with bladder
cancer, SNHGI1 concentration was significantly
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decreased compared to the urine of healthy
individuals. So far, no studies have been published
that analyze SNHG transcript quantity in the urine
of bladder cancer patients compared to healthy con-
trols. Therefore, this topic remains open for further
investigation.

SNHGI1 relative quantities in both types of bio-
logical material have shown to be sensitive diagnos-
tic indicators and are effective in distinguishing BC
patients from healthy individuals. Additionally,
a positive correlation was observed between SNHG
gene expression in tumor tissues and cancer stage.
Although no statistically significant differences

were found between groups of patients at different
disease stages, this may indicate that SNHGI
expression increases gradually and non-linearly
during disease progression. Thus, further research is
needed to explore the potential of this marker as
a prognostic indicator for tumor progression and
patient monitoring.

This work was supported by the Simons Support
Grant  (#1290589, [Oksana Mankovska]) and
EIRENE Cooperation Grant, provided by Max
Planck Society, Germany.

Table 3
Numbers of patients with various clinical parameters
Groups by clinical parameter Tissue Urine
Clinical parameter — age
35-60 5 10
>60 5
No data 2 1
Clinical parameter — cancer stage
I 1 0
I 4 4
11 4 9
v 3 3
No data 1 0
Clinical parameter — cancer grade
Gl 1 2
G2 8 7
G3 3 6
Gx/no data 1 1
Clinical parameter — gemcitabine—cisplatin chemotherapy
Was performed 4 11
Was not performed 6 4
No data 3 1
Table 4
Correlation between SNHG1 transcript levels and patient clinical data
Sample type Clinical parameter r Statistical significance
Age -0,1139 p>0.05
. Cancer stage 0,5955 p <0.05
Tissue
Tumor grade -0,0546 p>0.05
Chemotherapy 0,4975 p>0.05
Age 0,0991 p>0.05
. Cancer stage -0,0542 p>0.05
Urine
Tumor grade 0,0059 p>0.05
Chemotherapy -0,1759 p>0.05
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JTOBTA HEKOJIYBAJIbHA PHK SNHG1 SIK JIATHOCTUYHHUM
TA IPOTHOCTUYHUI MAPKEP PAKY CEYHOBOI'O MIXYPA

Pak cedoBoro Mixypa € O{HUM i3 HAUTTONIUPEHIIIIMX OHKOJIOTIYHUX 3aXBOPIOBaHb y cBiTi. Cy4yacHi MeTo-
JIM JTIaTHOCTHKH PAaKy CEYOBOr0 MiXypa MalOTh CyTTEBI OOMEKECHHS. SHAYHUI 1HTEpEC BUKJIMKAIOTh HOBITHI
METOJIH JIIarHOCTHKH 32 JIOTIOMOTOF0 MOJICKYJISIPHUX MapKepiB. 3-TIOMIXK 1HIIHUX CMITeHETHYHUX MEXaHI13MiB
Oararo poBrux HekomyBaibHHX PHK MaroTh MpOOHKOTreHHI 200, HABIAKH, OHKOCYIPECOPHI BIACTHBOCTI.
3rigno 3 gocmimkerasamu, THPHK SNHG1 31aTHa cTUMyITIOBaTH PO3BUTOK IMyXJIHH Ta MPOJi(eparito 3110-
SIKICHMX KJIITHH, BOJAHOYAC MPUTHIYYIOUH iX arnonTto3. MeTa po6oTH — OI[IHUTH 3MIHH Y BITHOCHUX PIBHSIX
excrpecii ;THPHK SNHGI1 y TkaHMHAX TyXJIMH i cedi MAIlieHTIB i3 pakoM CEYOBOTO MiXypa, a TaKokK



A. Bratyshchenko, V. Haviaz, A. Honcharenko, E. Stakhovsky, O. Kononenko, I. Rosohatska, T. Pasichnyk, O. Mankovska 17

BU3HAYWUTH ii MOTEHIIAT SIK JIarHOCTUYHOTO Ta MPOTHOCTHYHOTO Mapkepa 3axBoproBanHs. Meroau. PHK
13 3pa3KiB TKaHUH 1 Cedi eKcTparyBaiiy 3a jornomororo peareHty TRIzol ta ounmmanu. Ha marpuni PHK cun-
tesyBaiu KJIHK Ta amrutiikysam 3a noromororo [1JIP y peansHOMYy uaci. BiHOCHI piBHI ekcripecii po3pa-
XOBYBAJTH 3 IEPBUHHKX JaHUX 32 (hopmystoro 24, 3minu pieHiB excripecii SNHG1 y TkaHWHAX Ty XJIMH TTOPiB-
HSHO 3 YMOBHO 3/I0POBHMH TKaHWHAMH OILIHIOBAIN 32 JOTIOMOTOIO t-KpUTepito CThIONEHTA IS TOMapHUX
nopiBHsIHb. 3MiHU KoHIeHTpallii SNHG1 y ceui XBOpUX MOPIBHSIHO 31 370POBHMH 0CO0aMH JTOCITIKYBAITH
3a JIOMOMOTOr0 KpuTepiro ManHa — YitHi. JliarHocTHUHY 31aTHICTH 00paHoi qHPHK ananizyBamm mMetomom
ROC-kpuBux. Kopensmiitauii aHati3 MpoBOAMIN 32 JIOIIOMOTOK0 PaHTOBOrO KoedirienTa CriipMaHa, a pi3HH-
IO B PIBHSX EKCIIpecii MK TPyIaMH IMAIliEHTIB TOCIIKYBAIA METOIOM OAHO(AKTOPHOIO JAUCIEPCIHHOTO
aHami3y. Pe3yabraru. BusiBHIM cTaTUCTUYHO 3HAYYIIE MMiBUICHHS piBHA excrpecii rena SNHG1 y TkaHu-
HaX MyXJHMH MOPIBHSHO 3 YMOBHO HOPMaJIbHUMH TKaHUHAMH. Y cedi TAIli€HTIB 13 paKOM CEYOBOTO Mixypa
criocTepiraim 3HadHe 3HKeHHs KoHreHTpaiii THPHK SNHG1 nopiBHsHO 3 ceuero 310poBux ocid. ROC-kpu-
Bi U TKAHWH 1 CEYi IEMOHCTPYBAJIH BICOKY HiarHOCTHYHY 3IaTHICTH 00paHoro Mapkepa. Takox € TIO3UTHB-
Ha KopeJrIisi Mix piBHeM ekcnipecii rera SNHG1 y TkaHWHaX 1 ctajiero paky. CTaTUCTUYHO 3HAUYIIUX BiJI-
MiHHOCTeH y piBHX ekcripecii SNHG1 Mik rpyrmamMu MaiieHTiB Ha Pi3HUX CTalisIX 3aXBOPIOBAHHS HE BHUSBH-
. BucnoBkm. BigHocHi piBHi TpanckpunTiB SNHG1 y TKaHHHAX 1 cedl 3MIHIOIOThCS T 9ac MPOIECiB OH-
KOT€HE3y, III0 CBIYHTH PO MEPCIIEKTUBHICTD MOAANBINUX HociimkeHb reHa SNHGI sk kaHanaara B MapKepu
paky cedoBoro Mixypa. OOpaHuil MapKkep Ma€ BUCOKY YYTIUBICTB 1 CHICIU(DIYHICTD. 3B’ 30K MK PIBHEM €KC-
npecii SNHG1 y TKaHMHaX 1 CTaIi€ro paKy TaKOK MOYKE MaTH 3HAYEHHS JUIS IIPOTHO3Y 3aXBOPIOBaHHS. J[ist
MIATBEP/PKCHHS OTPUMAHUX PE3yJIbTaTiB 1 BU3HAYCHHS JIarHOCTHYHOT Ta MPOrHOCTHYHOI miHHocTi SNHG1
MIPU paKy CEY4OBOIO Mixypa MOTPiOHI MOAANBIII JIOCITIKCHHS.

KurouoBi ciioBa: pak ceuoBoro mixypa, enirenernysi 6iomapkepu, tTHPHK, SNHG1, TkaHUHY Ty XJIHH,
piauHHI 6iomcii.
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Abstract

Misfolded o-synuclein (a-syn) aggregates can be present in the cerebrospinal fluid (CSF) of individuals
with Alzheimer s disease (AD), even in the absence of clinical signs of synucleinopathy. This co-pathology
may influence AD progression at the molecular level. Detection of a-synuclein aggregates using seed
amplification assay (SAA) enables stratification of AD patients beyond classical biomarkers included in the
AT(N) framework. The AT(N) framework allows biological classification of AD based on its core pathological
processes: p-amyloid aggregation (A), tau accumulation and hyperphosphorylation (T), and non-specific
neurodegeneration (N). This study aimed to explore whether a-syn co-pathology, detected by SAA, is
associated with altered concentrations and longitudinal trajectories of CSF p-amyloid 42 (Ap42) and
phosphorylated tau 181 (p-taul8l) in the biomarker-defined AD group. Data from A+T+ participants
(N = 609) in the Alzheimer s Disease Neuroimaging Initiative (ADNI) were analysed, using Roche Elecsys
electrochemiluminescence immunoassay (ECLIA) and SAA results. Substantial discrepancies between
clinical diagnosis and AT profiles were observed. Twenty-nine percent of A+T+ participants were o-syn-
positive (S+), indicating a high prevalence of a-syn co-pathology in biologically defined AD. Cross-sectional
comparisons revealed that S+ individuals had lower baseline Ap42 concentrations compared to o-syn-
negative (S—) participants. Linear mixed-effects models (LMEMs) showed a significantly steeper decline in
AP42 over time in the S+ group, supporting the hypothesis that misfolded a-syn aggregation accelerates
amyloid aggregation. However, p-taul 81 levels increased more slowly in S+ than in S— individuals, contrary
to expectations. These associations remained significant after adjustment for age, sex, diagnosis, and
APOE-¢4 genotype. These findings suggest that o-syn co-pathology may affect AD progression through its
interaction with Ap42 and support its integration into biomarker-based classification frameworks.

Keywords: Alzheimer’s disease, synucleinopathy, co-pathology, a-synuclein, p-amyloid 42,
phosphorylated tau 181, cerebrospinal fluid, AT(N) classification.

Introduction AD is characterised by the extracellular neuritic
Alzheimer’s disease is the most prevalent cause  plaques and intercellular neurofibrillary tangles
of dementia worldwide, accounting for up to 80%  formed by B-amyloid and hyperphosphorylated tau,
of cases [1]. It was estimated that approximately  respectively [3]. More than 98% of clinical trials for
416 million individuals are affected globally, resulting ~ AD treatments have failed, mainly due to the high
in a significant economic and social burden [2]. rate of misdiagnosis [4]. Advances in biomarker

* Data used in preparation of this article were obtained from the Alzheimer’s Disease Neuroimaging Initiative (ADNI) database (adni.
loni.usc.edu). As such, the investigators within the ADNI contributed to the design and implementation of ADNI and/or provided data but did
not participate in the analysis or writing of this report. A complete listing of ADNI investigators can be found at: http://adni.loni.usc.edu/
wp-content/uploads/how_to_apply/ADNI_Acknowledgement List.Pdf

© P. Vyniavska, V. Shpylchyn, 2025



20 e-ISSN 2663-0613. Haykosi 3anucku HaYKMA. Bionoris i exornoris. 2025. Tom 8

Table 1
AT(N) classification for AD and corresponding cognitive stages. Modified from [7-9]
AT(N) Cognitive stage
Profile CN MCI Dementia Pathology
A-T-(N)— Normal AD biomarkers Normal aging
Preclinical AD .
A+T-(N)— el Ghangs AD pathological change
A+T+(N)— Preclinical AD Alzheimer’s disease Alzheimer’s continuum
A+T+H(N)+ Preclinical AD Alzheimer’s disease
A+T(N)+ AD and concomitant suspected non-AD pathologic
change
. Cerebrovascular disease, prion disease, and
A-T+(N)- Non-AD pathological change carly tauopathies
A-T-(N)+ A fifhaitaten] @l Limbic-predominant age-related TPD-43
encephalopathy
. Vascular dementia, tauopathies, dementia with
ARG Wm=hID et raloieal el Lewy bodies, primary age-related tauopathy
Footnote:

1. The AT(N) framework enables classification of AD based on the presence (+) or absence (—) of amyloid (A), tau (T),

and neurodegeneration (N) pathologies.

2. CN — cognitively normal; MCI — mild cognitive impairment.

research have enabled a shift from the clinical
diagnosis of AD, traditionally based on cognitive
symptoms, to a more accurate biological definition
through the AT(N) framework (Table 1) [5,6].

The AT(N) classification can be based on various
biomarker sources, including positron emission
tomography (PET) neuroimaging and cerebrospinal
fluid (CSF) assays [10]. The fully automated Roche
Elecsys electrochemiluminescence immunoassay
(ECLIA) provides an accessible and cost-effective
method, offering high concordance with PET and
neuropathological findings [11-13]. Established
quantitative cut-offs for CSF B-amyloid 42 (Ap42)
and phosphorylated tau at threonine 181 (p-taul81)
measured with Roche Elecsys ECLIA allow accurate
and precise categorisation into AD-positive and
AD-negative profiles [14-16].

Despite the utility of the AT(N) framework in
defining AD biologically, the disease rarely exists in
its pure form. In 56% to 94% of cases, it co-occurs
with other neuropathological processes that may
influence disease progression [17-19]. The most
common comorbidities include cerebrovascular
pathologies, tauopathies, and synucleinopathies,
such as Parkinson’s disease (PD) and Lewy-body
dementia (LBD), which are characterised by
misfolded a-synuclein (0-syn) aggregation. Animal
studies suggest that o-syn promotes p-amyloid
aggregation and tau accumulation via prion-like
spreading [20-22], but translation to humans remains
limited [23,24]. Biomarkers offer an alternative for
modelling these processes. The seed amplification
assay (SAA) allows in vivo detection of misfolded
a-syn aggregates in CSF. This study aims to

investigate the association between misfolded a-syn
aggregates and core AD biomarkers CSF AB42 and
p-taul81 using data from the Alzheimer’s Disease
Neuroimaging Initiative (ADNI).

Materials and methods

Data used in the preparation of this article were
obtained from the ADNI database (adni.loni.usc.edu).
The ADNI was launched in 2003 as a public-private
partnership, led by Principal Investigator Michael W.
Weiner, MD. Its original goal was to assess whether
serial MRI, PET, biomarkers, and clinical assessments
could track AD progression. Current aims include
biomarker validation for clinical trials and improving
diagnostic accuracy across diverse populations. All
ADNI study procedures were approved by local ethics
committees and conducted in accordance with the
Declaration of Helsinki and Good Clinical Practice
guidelines. Written informed consents were obtained
from all participants.

This study included participants from the ADNI
who had CSF samples analysed for Ap42, p-taul81,
and a-synuclein. Demographic variables (age, sex,
ethnicity, race), clinical diagnosis, APOE genotype,
and biomarker results were retrieved from the ADNI
database. CSF AB42 and p-taul81 concentrations were
measured using automated ECLIA on the Roche Elec-
sys platform at the ADNI Biomarker Core Laboratory
(University of Pennsylvania Medical Center). Samples
with values outside the validated detection ranges
(AP42: 200-1700 pg/mL; p-taul81: 8-120 pg/mL)
were excluded. Participants were classified into
AT profiles using established cut-offs: A+ if
AB42 <1026 pg/mL and T+ if p-taul81 > 22 pg/mL[15].
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Misfolded a-synuclein aggregates were detected
using the SAA at the Amprion Clinical Laboratory
under CLIA certification. Only samples classified
as “Detected-1” (LBD-type) or “Not Detected”
were included; those labelled as “Detected-2”
(MSA-type), “Intermediate”, and visibly discoloured
due to hemoglobin contamination were excluded.
Participants with “Detected-1" results were assigned
to the S+ group, and those with “Not Detected” to the
S— group. APOE genotyping was based on two SNPs
(rs429358, 1s7412) and performed via restriction
fragment length polymorphism (RFLP) analysis.
Only the presence or absence of the APOE &4 allele
was considered in this study.

All statistical analyses were conducted in
R version 4.3.2. A p-value < 0.05 was considered
statistically significant.

Contingency tables were used to assess the
distribution of AT profiles across clinical diagnoses,
and the distribution of a-synuclein (S) profiles
within each AT group. Pairwise group comparisons
between S— and S+ participants within the A+T+
group were performed to assess differences between
demographic, clinical and biomarker. The chi-
squared test or Fisher’s exact test was applied for
categorical variables. The Wilcoxon rank sum test
was used for continuous variables. Baseline
differences in log-transformed CSF AP42 and
p-taul81 levels were assessed using analysis of
covariance (ANCOVA), adjusted for age, sex,
clinical diagnosis, and APOE-&4 carrier status.

Participants with two or more measurements of
CSF AB42 and p-taul81 were included in the
longitudinal analysis. Linear mixed-effects models
(LMEMs) were used to assess whether a-syn SAA
(S) status predicted the rate of change in log-
transformed AB42 and p-taul81 levels over time
within the A+T+ group. Each model included fixed
effects for time (months since baseline), S status,
their interaction, and covariates age, sex, clinical
diagnosis, and APOE-e4 carrier status. Random
intercepts were included to account for individual
baseline differences. Random slopes were estimated
at the group level due to the limited number of
repeated measures per participant. Two LMEMs
were fitted: (1) prediction of AP42 change based
on S status; (2) prediction of p-taul81 change based
on S status. These models were used to evaluate:
the change in biomarker levels over time in
S— individuals; the change in biomarker levels over
time in S+ individuals; the difference in rate of
change between S+ and S— groups. All models were
fitted using restricted maximum likelihood (REML)
estimation, with Satterthwaite’s method used to
approximate degrees of freedom.

Results and discussion

The final dataset included 1444 ADNI
participants: 508 CN, 679 with MCI, and 257 with
dementia due to AD. They were classified in four
biomarker groups based on AT profiles derived from
CSF AB42 and p-taul81 levels: amyloid-negative
and tau-negative (A—T—), amyloid-negative and tau-
positive (A—T+), amyloid-positive and tau-negative
(A+T-), amyloid-positive and tau-positive (A+T+).
A substantial mismatch was observed between
clinical diagnoses and AT profiles (Fig. 1). Only
78% of clinically diagnosed AD cases were A+T+,
14% were A+T—, 3% were A-T+, and 5% had
normal CSF AB42 and p-taul81 levels. This is
consistent with a previous autopsy study showing
76% agreement between clinical and confirmed
AD diagnosis [25]. In the MCI group, only 47%
were A+T+; 22% were A+T—. Notably, 22% were
A-T—, showing no AD pathological change. These
participants may have non-AD cognitive
impairment due to other causes, such as sleep
disorders or depression [26]. Among CN
participants, 17% were already A+T+, suggesting
preclinical AD; 25% were A+T—, indicating
amyloid accumulation without tau pathology. These
individuals are at high risk for progression. A PET
study in CN individuals reported similar findings,
with 9.1% A+T+ individuals who showed the
fastest cognitive decline [27].

Misfolded o-synuclein was detected in all AT
profiles (Fig. 2). The highest prevalence of S+
individuals was observed in the A+T+ group
(29%), followed by A+T— (24%), A-T+ (20%),
and A—T— (15%). Similar prevalence of comorbid
synucleinopathy among AD cases has been
reported in neuropathological studies. For example,
postmortem data from the Mayo Clinic Brain Bank
revealed that 33% of clinically diagnosed pure AD
cases showed Lewy body co-pathology [28].

Clinical, = demographic, and  biomarker
characteristics were compared between S— (N=431)
and S+ (N = 178) participants within the A+T+
group and summarised in Table 2. The distribution
of clinical diagnoses was significantly different
(p = 0.002), with a higher frequency of AD (42%)
and a lower frequency (9%) of CN in the S+ group.
These findings suggest that a-synuclein co-
pathology may be associated with more advanced
AD clinical stages. No significant differences were
found in age, sex, race, ethnicity, or APOE-¢4 carrier
status between S+ and S— individuals. The ADNI
cohort represented the limited racial and ethnical
diversity with most participants being White and
non-Hispanic. Overall, the demographic profile was
typical for late-onset AD [29].
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AT Profile

AT-

A+T+

CN

Clinical Diagnosis

MCI AD

Fig. 1. Distribution of AT biomarker profiles across clinical diagnostic groups. The size and colour intensity of the circles
represent the proportion of participants within each clinical diagnosis group: CN — cognitively normal; MCI — mild
cognitive impairment; AD — Alzheimer’s disease dementia. Participants were classified into one of four biomarker profiles
based on CSF AB42 and p-taul81 levels: A—T—— amyloid-negative and tau-negative; A—T+ — amyloid-negative and
tau-positive; A+T— — amyloid-positive and tau-negative; A+T+ — amyloid-positive and tau-positive.

AT-

AT+

AT Profile

A+T-

A+T+

S Profile

80%
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Fig. 2. Distribution of a-synuclein SAA positivity across
AT biomarker profiles. Each circle represents the proportion
of a-synuclein profiles within each AT biomarker group:

S— — a-synuclein-negative; S+ — a-synuclein-positive;
A-T-— amyloid-negative and tau-negative; A—T+ —
amyloid-negative and tau-positive; A+T— — amyloid-
positive and tau-negative; A+T+ — amyloid-positive and
tau-positive. Blue circles show the percentage of

S— individuals; red circles show the percentage of

S+ individuals. Circle size corresponds to the proportion of
patients in each subgroup.
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Table 2
Clinical, demographic, and biomarker characteristics of A+T+ participants stratified
by a-synuclein SAA status
R . A+T+ group
Characteristic Categories S (N=431) S+ (N=178) P-value
Clinical Diagnosis 0.002>
CN 72 (16.7%) 16 (9.0%)
MCI 234 (54.3%) 87 (48.9%)
AD 125 (29.0%) 75 (42.1%)
Age (years) 74 [69-78] 75 [70-79] 0.0543
Sex 0.6
Female 200 (46.4%) 79 (44.4%)
Male 231 (53.6%) 99 (55.6%)
Ethnicity >0.9*
Not Hispanic or Latino 418 (97.0%) 174 (97.8%)
Hispanic or Latino 10 (2.3%) 3 (1.7%)
Unknown 3 (0.7%) 1 (0.6%)
Race 0.8*
White 411 (95.4%) 173 (97.2%)
Black 11 (2.6%) 2 (1.1%)
Asian 3 (0.7%) 1 (0.6%)
Other 6 (1.4%) 2 (1.1%)
APOE-¢4 Carrier Status 0.5?
Non-carrier 125 (29.0%) 47 (26.4%)
Carrier 306 (71.0%) 131 (73.6%)
CSF AB42 (pg/mL) 652 [511-776] 616 [493-744] 0.07°
CSF p-taul81 (pg/mL) 34 [28-46] 34 [28-45] 0.5°

Footnote:
1. N (%); median [Q1-Q3]
2. Pearson’s Chi-squared test
3. Wilcoxon rank sum test
4. Fisher’s exact test

5. ANCOVA adjusted for age, sex, clinical diagnosis, and APOE-¢4 carrier status

Lower CSF AB42 concentrations were observed
in the S+ group (616 pg/mL, IQR: 493-744) com-
pared to the S— group (652 pg/mL, IQR: 511-776),
showing no statistical significance after adjustment
(p = 0.07). This trend is consistent with prior find-
ings suggesting that a-synuclein aggregation may
enhance amyloid deposition [30]. In contrast,
p-taul81 levels were nearly identical in both groups
(median 34 pg/mL, IQR: 28-46 in S—, IQR: 28-45
in S+), with no significant difference (p = 0.5).
These results suggest that a-syn co-pathology is as-
sociated with amyloid burden rather than with tau
pathology.

Participants with >2 CSF measurements (N = 699)
were analysed to explore AT profile stability over
time. Most individuals (79.5%) retained a stable AT
profile. The remaining 21.5% (N = 150) showed at
least one AT profile change (Fig. 3). Among them,
125 showed different profiles between baseline and
final timepoints (Fig. 4). The remaining 25 showed
intermediate transitions but reverted to their initial
AT profile. Most profile changes followed a typical

amyloid-first pattern of AD progression. For example,
62.5% of A—T— participants converted to A+T—, and
all baseline A—T+ participants progressed to A+T+.
Profile reversions were observed in 14 A+T+ and
17 A+T- individuals among CN and MCI partici-
pants only, suggesting instability during early disease
stages. Two subgroups of A+T+ participants
demonstrated distinct reversion patterns. The first
subgroup (N = 5) transitioned from A+T+ to A-T+,
accompanied by a rise in AP42 median from
963.2 pg/mL (IQR: 935.3-976.6) to 1082.0 pg/mL
(IQR: 1081.0-1099.0). The second subgroup (N =9)
reverted from A+T+ to A+T—, with a decrease in
p-taul81 median from 23.7 pg/mL (IQR: 22.8-24.7)
to 21.6 pg/mL (IQR: 20.6-21.7). These reversions
occurred with biomarker values near diagnostic cut-
offs, suggesting that slight fluctuations around
threshold levels may drive profile instability. Similar
atypical progression patterns have been reported
previously, including tau- or neurodegeneration-
first patterns and reversals to normal biomarker
status [31,32].



24 e-ISSN 2663-0613. Haykosi 3anncku HaYKMA. Biosoris i exomnoris. 2025. Tom 8

N

AT (n=19)

A-T- (n=47)

A+T+ (n=62)

7] A+T- (n=9)

= = A-T- (n=2)
- 1 A+T- (n=3) mBNLE (=0
A+T+ (n=3)

A+T+ (n=10)

Fig. 3. Sankey diagram of intermediate AT profile transitions across multiple visits in participants with > 3 AT timepoints
and > 2 different profiles. The first node represents the AT profile and baseline visit. The following nodes represent the nest
AT profile transition at any given time point after baseline. Links represent direction and frequency of transitions.

A-T- (n=40)

A+T- (n=49)

AT-(n=14)

Fig. 4. Sankey diagram of transitions between AT profiles from the first to the last biomarker assessment among participants
with at least two CSF AB42 and p-taul81 measurements. Each flow represents the number of individuals moving between
profiles. Left and right nodes represent the first and the last AT profile. Node sizes reflect the number of individuals in each
profile at each time point. Links represent direction and frequency of transitions.

In the model for log-transformed AB42 (Table 3),
S+ status was not significantly associated with
baseline AB42 levels (B =—0.042). In the S— group,
AP42 levels did not change significantly over time
(B = 0.0008, p = 0.25). However, a significant
interaction between time and S status was observed
(B=-0.0016, p <0.01), indicating a faster decline in
AP42 levels among S+ participants. Male

participants had significantly higher AB42 levels
(B = 0.089, p < 0.001). APOE-g4 carriers showed
significantly lower Ap42 levels (p =-0.09, p<0.001).
Participants diagnosed with AD had lower baseline
AP42 compared to CN (B = —0.059, p = 0.03),
while those with MCI did not differ significantly
(B = 0.008, p = 0.74). The random intercept for
participants showed substantial inter-individual
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variability (variance = 0.066), while the lower
residual variance (0.016) reflected relatively
small within-subject variation. The marginal R?
for the model was 0.078, meaning 7.8% of
variance was explained by fixed effects. The
conditional R was 0.816, indicating that the full
model accounting for both fixed and random
effects explained approximately 82% of the
variance in AB42 levels.

In the model for log-transformed p-taul8l
(Table 4), time was significantly associated with
increasing concentrations (B = 0.0039, p < 0.001).
A significant interaction between time and S status
was also observed (B=-0.002, p<0.001), indicating
that S+ individuals exhibited a slower rate of
increase in p-taul81 concentrations over time
compared to S— individuals. S status alone was not
associated with  baseline p-taul81 levels
(B =-0.0081, p = 0.78). Male sex was significantly
associated with higher p-taul81 concentrations
(B=0.076, p=0.004). MCI participants had higher
baseline levels than CN (B = 0.048, p = 0.03). No
significant difference was found for participants
with AD compared to CN (f = 0.031, p = 0.22).

APOE-¢g4 carrier status was not associated with
p-taul81 (B = 0.0082, p = 0.78). The random
intercept variance was 0.095, with the residual
variance of 0.01, suggesting higher between-subject
variability than within-subject variability. The
marginal R? for the model was 0.026, meaning
2.6% of variance was explained by fixed effects. The
conditional R* was 0.909, indicating that the full
model accounting for both fixed and random effects
explained 90.9% of the variance in p-taul81 levels.
Predicted biomarker trajectories showed
different longitudinal patterns of CSF AP42 and
p-taul81 in A+T+ individuals depending on the
presence of misfolded a-syn aggregates (Figs. 5 and 6).
While baseline AP42 concentrations were not
significantly different (p = 0.1) between S+ and S—
groups, the rate of decline over time was significantly
greater in S+ individuals (p = 0.001). This supports
the hypothesis that o-synuclein co-pathology
accelerates amyloid aggregation in the brain. In
contrast, no progressive increase in p-taul81 was
observed across the full cohort. Instead, S+
individuals displayed a stable trajectory of p-taul81
over time, while S— individuals exhibited a moderate

Table 3
Linear mixed-effects models were fitted to evaluate longitudinal changes
in log-transformed CSF AB42 levels in A+T+ participants
Fixed Effect B SE DF t-value p-value
(Intercept) 6.42 0.05512 676.4 116.466 <0.001
Time (months) 0.0008 0.0007087 583.5 1.159 0.25
S+ -0.042 0.02573 632.1 -1.625 0.1
Time x S+ -0.0016 0.0005037 567.7 -3.233 0.001
Male 0.089 0.02311 587.0 3.831 <0.001
MCI vs. CN 0.008 0.0247 1067.0 0.338 0.74
AD vs. CN -0.059 0.02713 1078.0 -2.174 0.03
APOE4 Carrier -0.09 0.0258 585.6 -3.477 <0.001
Footnote:

1. The table reports the estimated 3 coefficients for each fixed effect, their standard errors (SE), degrees of freedom (DF), t-statistics (t-value),

and the associated p-values.

Table 4
Linear mixed-effects models were fitted to evaluate longitudinal changes
in log-transformed CSF p-taul81 levels in A+T+ participants
Fixed Effect B SE DF t-value p-value
(Intercept) 3.458 0.06151 651.0 56.22 <0.001
Time (months) 0.0039 0.0005592 532.9 6.978 <0.001
S+ -0.0081 0.02917 598.3 -0.279 0.8
Time x S+ -0.002 0.02648 577.5 2.861 <0.001
Male 0.076 0.0223 889.8 2.148 0.004
MCI vs. CN 0.048 0.02512 957.2 1.23 0.03
AD vs. CN 0.031 0.02957 576.6 0.276 0.2
APOE4 Carrier 0.0082 0.0003952 519.0 -5.028 0.8
Footnote:

1. The table reports the estimated B coefficients for each fixed effect, their standard errors (SE), degrees of freedom (DF), t-statistics (t-value),

and the associated p-values.
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Fig. 5. Predicted longitudinal trajectories of log-transformed CSF AB42 levels over time in A+T+ participants,
stratified by a-synuclein seeding activity status. Shaded ribbons represent 95% confidence intervals.
Adjusted for age, sex, diagnosis, APOE-g4 carrier status.
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Fig. 6. Predicted longitudinal trajectories of log-transformed CSF p-taul81 levels over time in A+T+ participants,
stratified by a-synuclein seeding activity status. Shaded ribbons represent 95% confidence intervals.
Adjusted for age, sex, diagnosis, APOE-g4 carrier status.
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upward trend. The predicted p-taul81 rate of
change was significantly slower in the S+ group
compared to the S— group (p < 0.001). These
findings differ from the typical pattern of steadily
increasing tau pathology in AD and may reflect
limitations in measuring tau dynamics using CSF
p-taul8l.

Similarly, Pichet Binette et al. [33] reported
stronger associations between o-synuclein and
AP PET signal, but not with tau PET trajectories.
Franzmeier et al. [34] demonstrated that S+
exacerbates Af-related tau accumulation, as
measured by tau PET, and accelerates cognitive
decline. Tosun et al. [30,35], using ADNI CSF
biomarker data, found no significant longitudinal
differences in AP42 or p-taul81 by S status, but
reported earlier symptom onset and faster clinical
progression in S+ participants.

Conclusions

Misfolded a-synuclein aggregates were detected
in 29% of A+T+ individuals. S+ status was
associated with a significantly faster decline in CSF
AP42 but not with baseline levels. In contrast,
p-taul81 levels increased more slowly in the
S+ group. Approximately 20% of ADNI participants
showed changes in AT profiles over time, occurring
only in CN and MCI individuals near diagnostic

cut-offs. SAA status did not influence baseline
biomarker concentrations independently. Sex,
clinical diagnosis, and APOE-e4 genotype

contributed to biomarker variability. Results support

the inclusion of a-synuclein status in the AT(N)
framework to improve biological stratification of
Alzheimer’s disease.
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Bunsicbka II. O., llInuasunn B. B.
Harmionanpauii yHiBepcuteT «Kneo-MormmsiHebka akanemis» (HaYKMA), Kuis, Ykpaina

3B’SI30K CYINYTHBOI ATOJIOI'Ti ATb®A-CUHYKJIEIHY
3 PIBHSIMHU BETA-AMLJIOITY TA ®OCP®OPUJIBOBAHOI'O TAY-BLIIKA
TPU XBOPOBI AJIBLITEVMEPA

HenpaBuiibHO 3ropHYTI arperard o-CHHYKJICTHY (0-Syn) MOXKyTh OyTH B CIIMHHOMO3KOBIH pifvHI
ocib 13 xBopoOoro AnbireiiMepa (XA) HaBiTh 0e3 KIIIHIYHUX 03HAK CHHYKJIeTHOMaTii. Llst cymyTHS maromorist
MOJKe BIUIMBATH HA MPOrpecyBaHHs XA Ha MOJICKYJISIPHOMY piBHI. BUSIBICHHS arperariB o-CHHYKIICIHY 3a
nornomororo Metony seed amplification assay (SAA) nae 3mMory cTparrgikyBaTy MalieHTiB i3 XA 3a MeKaMu
KJIaCHYHUX OlomapkepiB, mo BXoasTh 10 paMku AT(N). Ctpykrypa AT(N) gae 3Mory 31iHCHUTH O10J0TTYHY
kiacugikaiiro XA Ha OCHOBI il OCHOBHUX NATOJIOTIYHUX TPOLIECIB: arperaiiist B-aminoiny (A), HaKOITMYESHHS
Tay-Outka i rinepdochopumosanns (T) ta Hecnenudiuna Heliponerenepaitis (N). Mera noc/ixKeHHsT —
3’sICYBaTH, UM OB’ si3aHa CYITyTHS MATOJIOTS 0-Syn, BUSIBJICHA 32 IOTIOMOTO0 SA A, 31 3MiHCHUMH KOHIICHTpA-
iSMH Ta TIO3JIOBKHIME Tpaektopisimu f-aminoiny 42 (AP42) ta dochopmiboanoro tay 181 (p-taul8l)
y rpymi oci6 i3 XA, Bu3HaueHili 3a 6iomapkepamu. Jlani yuacuukiB A+T+ (N = 609) Iximiatneu HelipoBizyaiti-
3arii xBopoou Asbireiivepa (ADNI) Oyio mpoaHami30BaHO 3 BAKOPUCTAHHIM PE3YJIBTATIB SICKTPOXEMITIO-
MiHecIeHTHOTro iMmyHopepMmeHnTHoro aHaii3zy Roche Elecsys (ECLIA) Ta SAA. Criocrepirajiucsi CyTTeBI po3-
ODKHOCTI MK KIIHIYHEM giarHo3oM Ta mpodimsivu AT. 29 % yuacuukiB A+T+ Oynu 0-Syn-Iio3UTHBHUMHA
(S+), 110 CBIAYUTH MPO 3HAYHY MOIIMPEHICTH CYMyTHROI MATOJOTIT 0-Syn Y pa3i 610JIOTIYHO BU3HAYECHOT XBO-
pobu AnprreiimMepa. IlepexpecHi MOPIBHAHHS IMOKa3aJd, M0 B 0ci® S+ Oyny HIKYI BUXITHI KOHIIEHTpAIi
AP42 nopiBHSIHO 3 0-Syn-HeraTUBHUMHU (S—) yuacHukamu. JIiHiiHI Moneni 3Mitmanux epekris (LMEM) moka-
3aJId 3HAYHO PisKille 3HKeHHs AB42 3 yacoM y rpyIi S+, 10 MiATBEPIKYE TilIOTE3y PO TE, IO HENPABUIIb-
HO 3TOPHYTa arperariis o-syn IpUIIBUIIYE arperaiiiro aminaoiny. OjHak piBHi p-taul81 3pocTainu moBuIbHIIIE
B 0ci0 S+, HIXK y 0ci0 S—, yeyneped ouikyBaHHsM. L{i 3B’ SI3KH 3aJIMIIATHCS 3HAYHUMH ITICIIsT KOPUTYBaHHS Ha
BIK, CTarh, AiarHo3 ta reHotun APOE-g4. OTpumani pe3yabTaTu CBi4aTh Mpo Te, IO CYITyTHS MaTONOris
0-Syn MOKe BIUTHBATH Ha [TPOrPECYBaHHs XBOpoOH Aulblireiimepa uepes B3aemoito 3 AB42, a oTxe, 1ie 1ae
3MOTY TIITPUMYBATH i IHTErpailito B KiIacu}ikalliiiHi paMKu Ha OCHOBI OioMapKepiB.

KonarouoBi cioBa: xBopoba AnbureiiMepa, CHHYKIETHOMATIS, CYIyTHS MAaTOJIOTIS, O-CHHYKIEIH,
B-aminoin 42, pochopunbosanuii Tay-181, cnuHHOMO3K0Ba pinuHa, kiacudikaris AT(N).
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KPAHIOJIOI'IA YOJIOBIKIB YEPHSXIBChKOI KYJIBTYPHU
3 MOI'MJIBHUKA BLJISAA CEJIMIIA HIMITAKHA

Cmammio npucesueHo nyonikayii ma nopieHANIGHOMY AHANI3Y KPAHIONOSIYHOL epynu 4epHAXIBCHbKOT
Kyaemypu opyeoi nonosunu 1V — nepwioi nonosunu V em. H. e. i3 cenuwga luwaxu. Cepis ckradaemscs
3 uepenis, 3natioenux nio yac posxonok 2009-2016 pp. P. M. Peiiou, A. B. I'eiika ma C. B. Canezina.
Mema cmammi — 6secmu 6 HAYKOGULL 00ie HOBUTI Mamepia, 0amu 3a2albHy XapaKmepucmuKy 4oio8ikam
YEePHAXIBCHKOT KYIbMYPU HA Ml CyMIdHCHUX emuiunux epyn Yxpainu, Jlumeu, Cxionoi €eponu ma €epasii
(Oiaxponnuil Mmemod), susHavumu 6i0cmaui mixc oxkpemumu cepismu Il cm. 0o H. e. — V cm. H. e. 3a dono-
M02010 6a2amo8UMIPHO20 KAHOHIUHO20 T KIACMEPHO20 aHANi3y ma 3 ’acysamu micye 4on06ixis i3 Lluwa-
Kig y cucmemi KpaHiono2iuHux munie 4epHaxiecbkoi Kyiomypu 3 mepumopii Yxpainu, eusnauumu ocoonu-
80CMi 00CNIONCYBAHOT epynu 3a pe3yibmamamu munoiozizayii. Memooonozia. B ocrosi docriddcenms
JeAHCUMsb NPUHYUN 00 EKMUBHOCTI, GUKOPUCIAHO 3A2ATbHOHAYKOBI MEMOOU aHAi3y i cunmesy, mMemoo
cnocmepediceHtsl, aHmponono2iuni ma cmamucmuyni memoou. Yepenu eumipioganu 3a no8How Kpaio-
MEMPUUHOIO NPOZPAMOIO 3 BUKOPUCAHHAM cmanoapmuoi memoouxu P. Mapmina, 32iono 3 skoio éxazyeanu
Hymepayito o3Hax. Y pobomi euxopucmano komn romepui npoepamu, axi cmeopunu b. ma O. Kosinyesu
1991 p. 3anyueno 14 kpaniomempuunux ozuax. ¥ cmammi po3eianymo milbKu 40n08IKi6, NO3AAK HCIHKU
nompebyroms 0Kpemo2o 00K1a0H020 docnioxcenns. Haykoea nosuszna. Bnepuie 6yno cmeopero uonosivy
BUDIPKY YePHAXIBCLKOI KYIbmypu opyeoi nonosunu 1V — nepuioi nonosunu V em. u. e. 3 cenuwga lluwaku,
0o saxoi 3anyueno 14 uepenis. Buznaueno, wo 32i0HO 3 cepeOHiMU 3HAYEHHAMY KPAHIOMEMPUYHUX O3HAK
40N06iUY YACMUHNY HACENEHHS MOJICHA 3Apaxysamiu 00 OONIXOKPAHHO20 €8PONE0IOH020 8apianma 3 6)3b-
KuM 00auuysam (3a aOCONomHUMU PO3MIPAMU TUYbOB020 cKerema). [logedeno, ujo uonogiua Kpanionoziuna
epyna 3 luwaxis, 3a munonoziunoto cxemoro T. O. Pyouy, onunsemucs 6 Koui 00NIXOKPAHHO20, 8)Y3bKO-
JUYLO2O KPAHIONOSIUHO20 MUNYy, 0e nepedy8aroms 4epHaxXiecvKi epynu 3 mepumopii Monoosu ma 3axionoi
Vrpainu. Bucnoeku. Y pezynomami nopisuanua 00caiodncy8anoi wonogivoi epynu IV=V cm. u. e. 3 cum-
XPOHHUMU cepiamu mepumopii Ykpainu ma diaxpoHHumu it cuHxpouHumu epynamu Llenmpanvnoi i Cxio-
noi €sponu (Jlumeu, Kasxasy) ma A3ii memooom 6a2amoumipHo2o KAHOHIUHO2O0 | KIACMEPHO20 AHANIZY
suseieHo ii nodionicms 00 30ipHoi cepii 3axionoi Yrpainu.

Kirouogi ciioBa: momyssinis, mopgororisa, Homo sapiens, eTHiYHa aHTPOTIOJIOTIs, PACO3HABCTBO.

Beryn

Uepen € HaBaXIMBIIIUM 00’€KTOM ISl BH-
BYCHHS 3aKOHOMIPHOCTEW MIHJIMBOCTI TAKOTO TOJi-
TUMIYHOTO BUAY, 5k Homo sapiens. HaBiTs Oinbine,
IIe OJTHE 3 OCHOBHUX JKeped iHdopmarii mpo aude-
peHIIaL0 JTIOACHKUX MOMYNALINA Ta MIKPOEBOJIIO-
LiKHI TporiecH, 1o ii CynpoBOKYIOTH [ 1,2].

BuBuenHs Mopdonoriunux 0coOnIuBOCTEH AaB-
HBOTO HACEJICHHS € BaXIJIMBOIO JIAHKOIO B JOCITi-
JOKCHHI SIK O10OTIYHUX MPOIECIB, TaK 1 PO3BUTKY

© Honocenro FO. B., 2025

KyJIbTypHUX Tpaauiii. OmHiero 3 KyasTyp Ipndop-
HoMOp s B I TuC. H. e. Oyna 4epHAXiBCbKA apXeoyo-
riuna xynerypa [3]. Ti mocmimkyroTs yxe Gmm3b-
KO CTa PpOKiB, ajJe MUTAHHS aHTPOIOJIOTIYHOIO
cKJaay 11 HaceJIeHHsI, MIHJIMBOCTI KPaHIOIOTTUHUX
O3HAK 3alMINAETbCA TUCKyciiHUM [3-6]. Benuka
TEPHUTOPIs MOMIMPEHHS i€ KyJIbTYpH 3yMOBHJIA He-
00XiHICTh BUBUEHHSI pETiOHANBHUX 0COOIMBOCTEH,
o0 Jia€ 3MOTY BHUSIBUTH MICIIEBI OCOOJIHUBOCTI,
a TaKOX O3HAKHU, XapaKTepHi AJIs Beiel KyabTypu [7].
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[Tam’sitky moonm3y cenmma lumakn vuai Mup-
ropoicbkoro paiiony IlonraBcekoi oOmacti BiAKpHB
2009 p. A. B. T'eiiko [8]. [lumarpkuii MOTHITEHHK Ja-
TYIOTb JIPYTOIO MOJOBUHOKO [V — MEPIIOI0 MOJIOBUHOKO
V CT. H. €., BIH € OJHI€IO 3 HAHOUILIIMX MTOXOBAJILHUX
MaM’SITOK  YEPHSIXIBCHKOI apXeoJIOTiuHOl  KyIbTYpH
Ha TepeHax J[HimpoBchkoro JicocternoBoro JliBoOe-
pexokst [9]. 2012 p. MOTHIIBHUK JIOCIIIKyBaia eKcre-
qanist [uctutyty apxeonorii HAH Ykpainau, Oyio pos-
kornaHo 30 moxoBasb. [lam’siTka mocTpaxkaana Big Jii-
SUTBHOCTI MICIIEBOTO LIETEIIBHOTO 3aBOMY, Kap’€p SIKOTO
3HUILMB MIBHIYHUHN Kpail MOTUIIBHUKA. 3arajioM, pa3oM
13 poskonanumu y 2009—2010 pp., gociipkeHo 64 mo-
xoBaHH# [10,11]. Po6otu TpuBamu it 2013 p. [12]. Kon-
CTPYKTHBHI XapaKTEPUCTHKU 1HIYMAIiHUX TTOXOBaHb
MOTWJIbHUKA 1ToAaHo y cTarTi P. M. Peiinu, A. B. I'eiika
ta C. B. Canerina 2019 p.[11].

[lepiri aHTPOMONOTIYHI JOCTIKEHHS YepHSIXiB-
cbkuXx mam’sitok [V=VI ct. H. e. Ha CyMIIMHI Iovaiu
nposoutu 1989 p. I1. M. Tloxac i T. O. Pymauu [13].
Bonu ompaimoBanu TOPIBHSIHO Majii IpynH
yepemniB i ckeneTiB i3 MorwibHUKIB Caf (7 4omoBi-
gux Ta 2 JKiHOYMX) Ta bopomis (4 dosoBidi
i 5 xiHOYMX). 3aranom, 3a JaHUMH aHTPOIOJIOTIB,

XapaKTEPHUMH PUCAMHM [IUX YEPEIiB € MOMIpPHO Ma-
CUBHE CKIICIIiHHS, ME30KpaHisi, By3bKe 1 CepeHbO-
BHCOKe oOmyus [13].

3a nanumu T. O. Pyauu [14], anTpononoriyHuii
aHaJTi3 HOCITB YePHAXIBCHKOT KyJBTypH YKpaiHH 1ae
3MOTY TOBOPHUTH MPO IXHIO HAJIEKHICTh IO BEIUKOI
€BPOIICOITHOT pacu Ta HeoxHopiaHicTh. Ha JliBoOe-
pesoKi MaHIBHUMM T€HEeTUYHUMH JTiHISIMU € TMiBJCH-
Ha — 3 Mi3HBOCKI(CHKUMHU cepisiMH Ta MIBHIYHO-3a-
xigHa — 3 cepismu 31 Cxignoi bantii Ta BenbOap-
cpkoi KynbTypu [lonmbmni. HaceneHHs perioHy 3wi-
mane. IliBHIUHO-3aXiAHUI HANPSIMOK 3B’SI3KiB YiT-
Killle TIPOSIBIISIETHCS B XKIHOUIN cepii, e JTOMIHYIOTh
ME300JIIXOKpaHHI (OPMHU 3 BY3bKUM OONINYUSIM
1 piskuM nipodinroBaHHIM. CaMe BOHHM 3a0e3reuy-
I0Th CXOXKICTh 3 HACENIEHHSIM MiBHIYHO-CXiTHUX pa-
HOHIB BenbOapchKoi KyapTypH [ombm (ITitstms-
Ma3ogii Ta CroBiHbKO-/[paBChKOT) Ta MOTMIIBHUKIB
JlutBu [-IV cr. [liBHIYHHMI HanpsMOK 3B’SI3KiB
y KiHOWIH cepii MOXXHA TMOSICHUTH TUM, L0 CyO-
CTpaTHE HACEJCHHS TEX MaJlo aHTPOIOJIOTIUHI
3B’SI3KM 3 Tpynmamu Oanriiicekoro periony. Husky
JIABHIX KyJbsTyp TiBHIUHOTO JliBOOESpEXkiKs apxeo-
JIOTH OB’ SI3YIOTh 13 6anTchkuM MacuBoM [14,15].

Puc. 1. lonixokpanuuii gepemn gonosika 30—40 poxiB i3 moxoBanHs 141 mormnpauka lnnrakm:
a — norma facialis;, b — norma lateralis; ¢ — norma basilaris: d — norma vertikalis, e — norma occipitalis
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3a TaHWMH €THIYHOI OJIOHTOJIOTi Marepiaiii uep-
HSIXIBCBKOI KynbsTypH 3 JliBoOepexoxs Jlninpa moci-
mokyBaB C. I1. Cerena [16]. AHTpOIONIOT OKpiM TIOXO-
BaHb 13 bopomiii (26 yepeniB) ompaitoBaB Marepian
13 ¢. Yenenka Konorornicekkoro paiiony (19 depenis)
ta c. Caxg Cymcbkoro paiony (5 ugepemis) [17]. [o-
CITITHUK BHJIUTHB JIIBOOSPEIKHUH KOMILIEKC HA MaTepi-
anmax OMU3BKUX MK 00010 OOPOMIISTHCBKOI, YCIHCH-
ChKOI Ta cajiBchKoi cepiid (50 yeperiB), HaJlaB HoMy
OJIOHTOJIOTIYHY XapaKTepUCTHKy Ta MifICYMyBaB, IO
TaKe CIIONYYEHHS O3HAK BJIACTUBE IIPEICTABHUKAM
CX1JTHOT T'JIKM MIBAEHHOTO IpaliiibHOTO Ty [17].

ITicis OMOHTONIONIYHUX AOCHIDKEHb AEB ATH MO-
TWIBHUKIB uepHsixiBebkoi KynsTypu C. I1. Cerena [17]
3a3Ha4MB, 10 JIOKAJILHI BIAMIHHOCTI JArOTh IiICTABH
BUJIINTH Ha Teputopii VYkpainm Tta Momnnosu
TPH perioHabHI KOMIUIEKCH YePHSXIBCHKOT KyJIBTYPH,
a caMe: HaAIHINPSHCHKUHN, JiBOOEpeKHUI 1 JTyHail-
ChKO-JTHICTPOBCHKHA [17].

Mema cmammi — BBeCTH B HayKOBHH OOIr HOBHIi
Marepiaji, JaTh 3arajbHy XapaKTepPUCTHKY YOJIOBIKaM
YEpPHSXIBCHKOI KYIBTYPH HA TNi CYMDKHHX ETHIUHHX
rpyn Ykpainu, JInteu, CxinHoi €Bporm Ta €Bpasii (ia-
XPOHHHUNA METO[), BU3HAYUTH BiJICTaHI MK OKPEMUMHU
cepisimu 111 ¢T. 710 H. €. — V CT. H. €. 3a JormoMororo Oara-
TOBUMIPHOTO KAHOHIYHOIO 1 KJIACTEPHOTO aHajizy
Ta 3’sicyBaTy Miclie 4osoBikiB i3 [lInmakiB y cucremi
KPaHIOJIOTYHUX THITB YePHSXiBCHKOI KyIIBTYpH 3 TEpH-
TOpil YKpaiHu; BUSHAYUTH OCOOTMBOCTI JTOCIIIKYBaHOT
TPy 32 pe3y/IbTaTaMy TUIIOJIOT13aLlii.

Marepianu Ta MmeToan

3a JNaHUMM KpaHIOMETpii aBTOp OIpalloBaB
14 4oJOBIYMX YeperiB YEPHAXIBCHKOI KYIBTYpH.
CrareBo-BiKOBI BH3HAYECHHS CKEJIETHUX OCTAHKIB

13 TIOXOBaHb 3pO0OJICHO KOMITJICKCHO 32 KiJIbKOMa Me-
toqukamu [18-21] cminbHo 3 A. B. Aprem’eBuM.
CraTeBo-BiKOBI BH3HA4YCHHsS 3pOOMB 1 MOJaB
y ¢opmi HayKoBOro 3BiTY A. B. Aptem’es [22]. Cty-
MiHb 00JiTEeparllii MBIB Ta BiK BCTAHOBJICHO 3a CXe-
moto I B. Bamya [23]. CrepricTb 3y0iB OI[iHEHO
3a cxemoto /1. P. bporsena [24].

UYepernu BuMipsHO Oe3nocepenHbo B M. [lonTasi
B TpuMimieHHI [IeHTpy OXOpOHW Ta JIOCIIIKCHb
maM’sITOK apXeoJIorii ynpasiiHHs KynsTypu [lonras-
ChKOT 00IIIep KaMIHICTpAIlii 32 CTAaHIAPTHO KPaHio-
JIOTIYHOI0 METOJMKO0, 3TiIHO 3 SIKOK HyMeparlito
03HaK BKa3aHo 3a P. MapTtinoM [25], a Ha3oMassIpHHNA
1 3UTOMAKCHSIPHUI KyTH TOPH30HTAJILHOTO Mpodi-
JFOBaHHS OONMYYsl BUPAXyBaHO 3a JIOIIOMOTOIO0 HO-
Morpam# [26]. Y TaOnuisx JiHidHI po3MipH BKa3aHO
B MilliMeTpax (MM), KyTH — B Tpajycax.

MixrpynoBuii GaraToBUMipHUIl aHali3 MpoBe-
JIEHO METOJIOM KaHOHIYHOTO aHaITi3y JUTsl TOPIBHSH-
Hs cepiid [26-29]. Byap-akuii MeTon Bizyasizarii
BIJIHOIIICHb y JIBOBUMIPHIN MPOEKIIIT BUKPUBIISIE 3a-
rajpHy KapTuny, Tox O. I. Ko3iHiieB mopekomeHayBaB
pO3DIISIATH MiHIMAIbHI CTaTHCTHYHI BifcTaHi [29],
SKi B HAIIOMY BUMAJKy MOAAHO B TaOJ. 4 ajs rpym,
0 JIOJIA€ TIPO30POCTI BChOMY JOCIiKeHHIO. Bcei
IPYIHU TONAapHO 3iCTaBlIeHI 3a JOMOMOIOI0 JTUCTAH-
mii D? Maxaiano0ica 3 OnpaBKOK Ha YHCEIbHICTh
[30,31].

UYepes oOMexxeHHsT 00cATy MpH myOuikaiiii mMare-
pianiB y Tabn. | HaBe#eHO 1HIUBIAYyalbHY XapaKTe-
PHUCTHKY TUTBKH TPHOX YOJIOBIUMX YEPEIiB.

Yonosiua cepia. Ha cboroHi B HAIIOMY PO3-
MOPSIJKCHH] OIMMHUIIACS HEBEJIMKA Y0JI0BiUa cepis
3 14 depemniB i3 MOrmiIbHUKA 0151 cenuina [lnmaku
(Tabm. 2).

Tabnuys 1

InauBigyanbHAa KpaHIOMETPHYHA XapAKTEPUCTHKA OKPEMHUX Y0JI0OBIYMX YepeniB YepHAXiBCbKOI KYJIbTYPHU
MoruwibHuka Hlnmaxu Mupropoacskoro p-ny Ioarascbkoi 06.1.

No Pix poskonox IInmaxkw, IInmaxkwu, IInmaxku,
3a Maptinom Ta Ne 0XOBAHHS | povopanns 129 | noxosamns 119 | moxosamus 141
25] O3HAKH 2015 p. 2015 p. 2016 p.
Crarb J' (40n0BiK) J' (40110BiK) J' (4010BiK)
Bik 25-30 3040 3040+
1 [To3noBxHill niameTp 182,0 182.4 187,6
18 Tosnomxniit piametp 181,0 178,0 186,0
BiJ opioHa
8 IMonepeunuii tiametp 130,0 144,0 132,0
17 Bucornuii riaverp 130,0 142,0 139,0
basion-bregma
20 Byma sucora 109,3 121,2 114,0
porion-porion-bregma
9 Haiimenmia mmpuna yona 84,0 100,7 90,0
10 HaiiGinpIra mupuHa Jona 105,0 121,0 108,0
5 JloB)KuHa OCHOBHU ueperna - 104,0 104,0
11 upuna ocHOBH Yepemna 113,0 128,5 116,0
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Ipooosacenns maon. 1

Pik po3konox

Ne Hlumakwu, HIumakwu, lumakwu,
3a MapTtinom Ta Ne OX0BaHHS | povopanns 129 noxoBanHust 119 noxoBaHHs 141
[25] O3HAKHA 2015 p. 2015 p. 2016 p.
12 upuHa noTrwi 101,0 118,0 109,0
29 Jlo6Ha xopaa 107,0 112,5 108.8
30 Tim’siHa x0paa 117,0 112,0 115,0
31 ITorunuuna xopna 95,0? 99,0 99,9
23a T OpH30HTAIbHA OKPYXHICTb 500,0 525.0 510,0
uepes ofrion
24 Tonepeuna xyra 312,0 333,0 312,0
porion-bregma-porion
25 CaritasibHa yra — 371,0 373,0
26 JloOHa nyra 123,0 125,0 124,0
27 Tim’siHa nyra 137,0 126,0 126,0
28 Ilorunuuna nyra — 120,0 123,0
/ f{lgfﬁizloro OTBOpY B 39,5 35,0
16 uprHa NOTHIMYHOTO OTBOPY — 32,0 31,0
FS Bucora Buruny vona 24,0 23,0 26,0
OS Bucora BurnHy motuimii 28,07 29,0 31,1
Hanmepenices 2,0 3,0 2,0
Han6pisHi 1yru 1,0 2,0 1,6
?I?)?EJIII:/II‘}IIII-IPII/II‘;I BUCTYII 0,0 1,0 2,0
CockononiOHuiT BUPOCTOK 2,0 3,0 3,0
Humxciii KPaﬁ anthropina anthropina Jossae
IPYIIONOIIOHOTO OTBOPY praenasales
IlepennboHOCOBA OCTH
(3apE;J3101<a 1-5) 4,0 3,0 4,0
45 JliameTp BUITHITD 125,0 134,5 127,0
40 JloB)KHHA OCHOBH OOTHYYst - 109,0 98,0
48 Bepxns Bucora obnuyus 64,0 70,1 66,0
47 TToBHa BrcOTa OOaMYYS 111,0 — 111,3
43 Bepxus mmpuna 00mmyus 96,2 108.,0 101,5
46 CepenHst IUPUHA 0OIHYYs 95,0 88,0 91,0
60 JloBKuHa anbBEOISIPHOT yTH 49,8 62,8 53,0
61 upuHa anpBEONIpHOT AYTH 61,5 64,0 58,8
62 JloBxkuHa 1iqHe0iHHS 42,0 54,0 46,0
63 upwunHa nigHeOiHHS 38,5 41,0 37,5
55 Bucora Hoca 47,3 52,0 51,0
54 [upuna Hoca 25,5 22,9 24,5
51 upuna opOitu Big mf 41,5 43,0 42,0
52 Bucora op0itu 33,5 33,1 33,0
Bimanspna mupuna fino-fino 92,4 101,0 96,0
Bucora Haziony Haz fino-fimo 17,0 21,5 19,0
3UroMakCwIsipHa IIUPUHA Zm-ZM 95,0 88,0 91,0
Bucora cybcminane Haq zm-zm 24,1 26,0 20,0
SC CHUMOTHYHA IUPUHA 8,0 8,8 10,0
SS CHUMOTHYHA BHCOTA 5,0 6,0 4,0
MC MaxcunoppoHTanbHa IUPHHA 17,0 18,0 19,0
MS MakcunoppoHTaibHa BHCOTA 8,0 10,0 5,5
DC JlakpianpHa mupuHa 22,0 26,1 24,0
DS JlakpianbHa BuCOTa 13,0 16,0 11,1
I'muOuHa IKJIOBOT AMKH -2,0 -6,0 -5,0
IupuHa BUINYHOT KICTKH 52,0 59,0 50,0
et e 88 60 12.0
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Baxinuenns maon. 1

Pik po3konox

Ne Hlumakwu, HIumakwu, lumakwu,
3a MapTtinom Ta Ne OX0BaHHS | povopanns 129 noxoBanHust 119 noxoBaHHs 141
[25] O3HAKHA 2015 p. 2015 p. 2016 p.
77 Hazomansipauii kyt 139,3° 133,5° 136,5°
Zm' 3UrOMaKCHIISIPHUMA KyT 126,0° 118,6° 132,0°
Tg 77 Hazomasnspauii KyT 2,718 2,349 2,526
TgZm 3UroMaKCHIIIPHUM KyT 1,971 1,692 2,275
32 Kyt npodimnto gona Big n — — 90,0°
Kyt Bix gl — — 85,0°
72 KyT 3araipsHONMMIBOBHIT — — 85,0°
73 Kyt cepefmbo'l' YaCTUHU _ _ 90,0°
JIUIBOBHI
74 Kyt anbBeonspHoi yacTuHU _ _ 65.0°
00Ty st
75 KyT Haxmiry TMIIbOBHX KiCTOK — — 78,0°
75(1) KyT BununanHs Hoca 32,0° 34,0° 7,0°
Inaexcu
8:1 Uepennwuii 71,4 78,9 70,4
17:1 Bucorno-mo3mosxHiii 1 71,4 77,9 74,1
17:8 BucorHo-nonepeunuii | 100,0 98,6 1053
20:1 Bucorno-no3gosxwuiii 11 60,1 66,4 63,1
20:8 Bucorno-nonepeunnii 11 84,1 84,2 86,4
9:10 JloOHmit 80,0 83,2 83,3
10:8 KoponapHo-monepeunuii 80,8 84,0 81,8
9:8 JloGHO-TIonepevHuit 64,6 69,9 68,2
47:45 JInupoBuMii iHIEKC 88,8 — 87,6
48:45 BepxuponmuipoBuit 51,2 52,1 52,0
48:17 Beprukansauii darmio-riepedpanbHuit 49,2 49,4 47,5
40:5 Bununanus oomuaus — 104,8 94,2
45:8 TopusonTanbHuil pamnio-uepedpanbHuit 96,2 93,4 96,2
9:45 JIoOHO-BUIIMYHNMI 67,2 74,9 70,9
52:51 OpOiTHUIT 80,7 77,0 78,6
54:55 Hocoguii 53,9 44,0 48,0
DS:DC JaxpianpHuii 59,1 61,3 46,3
SS:SC CHUMOTHYHUI 62,5 68,2 40,0
MS:MC MaxkcunoppoHTanbHU 47,1 55,6 28,9
63:62 IligHeOinaMit iHIEKC 91,7 75,9 81,5
61:60 [esrentHO-aIbBEOIPHUIMA 123.5 101,9 110,9
10:45 JloOHO-BUIIMYHNII 84,0 90,0 85,0
Hukns meaena
(&) Kyt Bununanss nigOopinas — — 71,0°
OBKHHA HIKHBOT IIETICTTH
68(1) fm pocTin 1 113,0 - 110,0
79 KyT rijku HKHBOT LIENenn 120,0 — 109.,0
68 qosmnga HYDKHBOI IHEJICTTH 89.0 B 91,0
BiJl KyTiB
70 Bucora rijnku HIKHBOT HIeIenH 50,0 — 72,0
71a Haiimenmma mmpuHa rinkn 32,0 — 109,0
65 BupocTkoBa mmprna 113,0 - 110,1
66 LHI/IpI/IHa} MK KyTaMH 96.0 B 101,0
HIDKHBOI IIEJICITH
67 Tepenwi mupura 46,0 - 44,0
HIDKHBOT IIETICTTH
69 Bucora S:HMQ)iSy 31,0 _ 30,5
HYDKHBOIT IHEJICTTH
69(1) Bucora Tina HHKHBOI IEICIH 30,5 - 30,0
69(3) ToBmIMHA Tija HIKHBOT SIS 10,5 - 11,1
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Tabnuys 2

Cepenni BeJiuuMHN po3MipiB YosioBiuux yepeniB IV-V cT. H. e. 3 MOTHJILHUKA YePHAXiBCbKOI KYJIbTYPH
B cesinmi Humakn [nmanskoro p-ny Ioarascskoi 00:1.

Ne O3Haku Yoaosiku (3)
3a Maprinom M n |oc m(M) ms min max
1 [o3n0BXKHIH aiamMeTp 185,6 10 2,7%* 0,86 0,61 182,0 190,0
8 TTonepeunuii giameTp 135,6 10 6,5* 2,05 1,45 126,0 146,0
17 BucotHuii giamerp 138.3 7 7,8% 2,96 2,09 127,0 147,0
5 JIoBKHHA OCHOBH Yeperna 105.,5 4 3,7%* 1,85 1,31 103,0 111,0
9 Haiimenma mmmpuHa go0a 95,8 14 6,6* 1,76 1,24 84,0 108,0
10 HaiibinpIna mupuna jgoba 116,0 11 8.2* 2,46 1,74 105,0 128,0
11 [1IxprHa OCHOBH Yepena 120.9 9 6,3* 2,10 1,48 112,0 128.5
12 [IupriHa TOTHIIKLL 108,2 11 7,0% 2,10 1,49 99,0 118,0
45 Bunnunuii giamerp 128,1 9 4,4%** 1,47 1,04 121,5 134,5
40 JIoB)KHHA OCHOBH O0JIHY st 103,3 3 5,5% 3,18 2,25 98,0 109.,0
48 BepxHs BucoTa 00muyys 64,9 8 3,2%* 1,15 0,81 59,0 70,1
47 IToBHa BHCOTA OONNYYS 112,6 5 3,0%* 1,34 0,95 110,0 117,6
43 BepxHs mupuHa 00amy st 102,1 9 4,7* 1,57 1,11 94,0 108.0
46 Cepesias IMpUHA 001U Ys 91,6 6 2,3%* 0,95 0,67 88,0 95,0
55 Bucora HOCa 49,9 8 2,0%* 0,70 0,49 47,0 52,0
54 [1Iupuna HOCa 24.4 10 1,5%% 0,47 0,33 22,0 27,0
51 Iupuna opbitu 41,9 8 1,4** 0,49 0,35 40,0 44,0
52 Bucora op0iTu 32,5 8 1,6** 0,58 0,41 30,0 34,0
20 Bymna Bucora 1151 8 5,0% 1,78 1,26 108,5 1222
SC (57) CHUMOTHYHA IIUPUHA 4.7 7 0,8%* 0,28 0,20 4.0 6,0
SS CumoTHYHA BHUCOTA 18,4 7 1,9* 0,72 0,51 16,0 22,0
MC (50) MaxkcuiioppoHTaJIbHA IIUPHUHA 18,4 7 1,9 0,72 0,51 16,0 22,0
MS MaxkcuiioppoHTajibHa BUCOTA 7,5 7 1,5 0,57 0,40 5,5 10,0
DC (49a) JlakpianpHa mMprHa 24,2 7 2.4* 0,90 0,63 20,5 27,1
DS JlakpiasibHa BUCOTa 134 7 1,7* 0,64 0,45 11,1 16,0
FC I'mrOuHa 1KJIOBOT SIMKH —4.2 6 1,0 0,42 0,30 -3,0 —8.0
75(1). Kyt BunmHanHs HOca 25,3° 6 9,6* 3,91 2,77 7,0° 34,0°
77. Haszomanspuuii Kyt 134,2° 9 4,2 1,40 0,99 125,8° | 139,3°
P 3UTOMaKCUJISIPHUNA KYT 122,5° 8 4,9%* 1,74 1,23 118,3° | 132,0°
Hanmepenicest 2,0 14 0,4 0,13 0,10 1,2 3,0
Hanopisui qyru 1.4 10 0.4 0,12 0,09 1,0 2,0
23a TopusonTanbna okpyxHicTs 514,8 4 | 120%* | 599 | 424 | 5000 | 525,0
gyepe3 ohpioH
Inpexcu
8:1 Yepenuuii 72,9 10 3,5* 1,11 0,79 68,8 78,9
17:1 BuCOTHO-1103/10BXKHi i 74,5 7 4.3* 1.61 1,14 68,3 79,0
17:8 BucorHo-nonepeunuii 101,3 7 3,0%* 1,13 0,30 98,6 105,8
9:8 Jlo6HO-nonepeyHnii 69,8 10 4,8* 1,50 1,06 64,0 78,9
20:1 BucoTHO-1103/10BXKHii1 61,3 6 2,7 1,10 0,78 584 65,7
20:8 BucotHo-nonepeunuii 84,8 6 1,9%* 0,78 0,55 82.3 87,6
10:8 KoponapHo-nionepeunuit 85,8 8 3,7% 1,30 0,92 80,8 89.8
9:10 IupoTHMii JTOOHUIA 81,5 9 34 1,13 0,80 76,7 87,8
45:8 [onepeunuii danio- 93,9 9 1,7%% 0,56 | 040 | 91,8 | 96,2
epeOpaaTbHII
48:17 Beprukanpruit 48,8 5 2,9%* 1,29 | 0,91 449 | 52,8
(damio-iepedpanbHuit
9:45 JIoOHO-BUIMYHMIA 73,8 9 5,2% 1,73 1,23 67,2 83,1
10:45 KopoHapHO-BUINYHHI 90,8 7 4,9* 1,86 1,32 84,0 96,1
40:5 Bununanus o0auaus 99,7 3 53* 3,06 2,17 94,2 104,8
47:45 3arajabHAN JTHLILOBUI 89,2 5 1,6** 0,71 0,50 87.6 91,1
48:45 Bepxwiit auipoBuit 51,3 7 2,2%* 0,84 0,60 48,1 55,1
54:55 Hocogwmii 49,0 8 4,6* 1,63 1,15 44,0 55,1
DS:DC JlakpiaibHuit 55,1 6 9,6* 3,94 2,78 443 68,3
SS:SC CHUMOTHYHHI 51,4 6 13,6* 5,56 391 38,5 70,0
MS:MC MakcunohpoHTaIbHUR 39,4 6 10,2 4,15 2,94 28.9 55,0
52:51 OpGiTHui 71,7 8 4,3%* 1,51 1,07 69,8 82,9
63:62 IligHeOiHHuI 82,5 7 5,7** 2,15 1,52 75,5 91,7
61:60 IenenHo-a1bBEOISPHUI 117,6 7 5,8%* 2,19 1,55 110,9 123.5

M — cepenns apudMeTHYHA BETMUUHA; N — KUTBKICTh BUTAJIKIB; G — CepeIHE KBaApaTHyHe BiaxwmieHHs; m (M) — moxnOka
cepeaHboi apru(METHUHOT BENMYUHI; MS — IOXHOKA CEPEAHBOIr0 KBaIPAaTHYHOTO BiIXUICHHS, * — NEPEBHUILYE CTaHAAPTHI
BEJIMYMHU CEPETHHOTO KBAJPATUYHOTO BIAXWICHHS; ** — MCHIIEC 3a CTaHAApTHI BEIHMYMHU CEPEIHBOTO KBAJIPATHYHOTO
BIJIXWJIEHHS.
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Pe3yabraTn Ta 00roBOpeHHs

XapakTepHUMH PHCAMH LI€1 TPYIIH, SKY apXeoo-
TH 1aTyBaJIA JPYyTOI0 MOJIOBUHOKO [V — nepioro mo-
nouHOIO V THC. H. €. [9,10], B cepeanbomy € Tpa-
[IIBHICTD, BEITMKA TOBKUHA, Majla HPHUHA Ta BEJIH-
Ka BHCOTa MO3KOBOI YacCTHHHM depemna [26]. 3araiom
3a TONEepPeYHO-MO310BKHIM iHIeKcoM (72,9) cepis
JIONIXOKpaHHA. Y Hill BHUSBICHO J[Ba ME30KPaHHHUX
Ta BICIM JIONIIXOKpaHHUX YyeperniB. Tpbom uepenam (i3
noxoBanb 10, 118, 151) He Bmanocs BCTAHOBUTH 1H-
JIeKC, OCKUIbKHM BOHU JyXke (parmeHToBaHi. Bucor-
HUI JliaMeTp MO3KOBOI YaCTHHHW 4Yeperia BEITUKHUM.
Bymina BrcoTa momipHa, a JOBKHHA OCHOBH Yeperna
Benrka. JIoO MoMipHO MIMPOKHH.

YornoBivi uepeny MarOTh MaIWN JiaMeTp BIIIHUIIb
(128,1 MM) 1 Iy»e Mary BEpXHIO BUCOTY oOnmmJust (Ha
MEKi 3 MAJTIMU KaTeropisiMU po3MipiB), TOMY BEpPXHBO-
mIeoBUH 1HIEKC (51,3) yka3ye Ha TIOMIpPHO IIHPOKE
o0muyust 3arajoMm (MmeseH). Bepruxanbuuid npodiib
OONMYYsT BUMIPSHUIA TUTHKU Ha OTHOMY Yeperti, 1 BiH
oprorHatHuii (i3 moxoBanHa 141). T'opuzoHTanbHE
npoiTFOBaHHST O0IMYYS JTyKe Pi3Ke sIK Ha BEPXHBO-
My, TaK 1 Ha CepeTHbOMY PiBHAX (TalI1. 2).

Maiia BUCOTa i TTOMipHA IIMPUHA OPOIT 3yMOB-
JIIOIOTh cepeHii opOiTHU iHaeke (77,7), o BKazye
Ha TIOMIpHO BHUCOKi opOiT (Me30koHXis ). HocoBwmii
OTBIp YOJIOBIUOI cepii Mae Maily MIUPUHY (HAa MEXi
3 CepeHIMH KaTeropisiMi po3MipiB) Ta Masly BUCOTY,
HOCcOBHii iHAEKC (49,0) CBIAUUTH MPO MOMIpPHY LIH-
pUHY HOca (ME30pHHIs). 3a CBITOBUM MacIITabOM
YOJIOBIYa Cepis XapaKTepPHU3YEThCsS CEpelHIM BHITH-
HaHHAM HOCOBHX KiCTOK IIOJIO JIiHi1 BEPTHKAIHHOTO
npodino obmuyus (25,3°). Ilepenices nomMipHO BH-
COKE 32 CHMOTHYHHMM 1 BHICOKE 3a JIaKpiaJlbHUM
iHAeKCcOM (Tadm. 2).

Jl1st BCTaHOBIICHHS PiBHS OJIHOPIJTHOCTI YOJIOBIYOT
BUOIPKHU CIIOYaTKy OyJI0 BUPaxXyBaHO Cepe/IHi KBapa-
THUYHI BIJIXWJICHHS KPaHIOJOTTYHMX O3HAK 1 TXHIX
THJ/IEKCIB. 32 MEXEI0 CePeHIX CTAaHNAPTHUX BEITUUUH
ormmHIHCcA 45 13 49 o3Hak (91,8 %) Ta IXHIX iHAEKCIB,
SIK1 TIEPEBUIIYIOTh KBAIPAaTUYHI BIIXWJICHHS, a 1€ BKa-
3y€ Ha Te, IO cepisi HeoHopiaHa (Talit. 2).

YV pesynbrari 3icTaBiIeHHS JIOCIIKYBAaHOT Y40JI0-
BIYOI TPYIH 3 KPaHIONOTIYHUMH THUTIAMU YEPHSXIB-
CBbKOT KynbTypH [ 14] BusiBIEHO 11 HaJeXKHICTh 10 J10-
JIXOKPAHHOTO, BY3bKOJIMIILOTO THITY, 10 SIKOTO Hajie-
atb BUOIpKH 13 3axony Ykpainu i Monnosu. Ilepe-
BIPHUTH IIFO MOAIOHICTE MOXKHA, 3aCTOCYBABIIH MiX-
rpynoBuii 0araToOBUMipHUI KaHOHIYHUM aHAaIi3.

Midcepynoguii  6acamoeuMipHuti  KaHOHIYHULL
ananiz. JI1s CUHXPOHHOTO IOPIBHSHHS YOJIOBIYOl
BHUOIpKHM 3 MOTHIIbHHKA O1ntst cenuina [lumaky 1 Bu-
SIBICHHS OCHOBHHX HampsMiB ii MOpQOIOriyHuX
3B’sI3KIB OyJIO 3allydeHO HU3KY YOJIOBIUHMX cepii
I-V cr. H. e, OO0 SKHUX BXOHATh MPEICTABHUKU

YEePHSXIBCHKOI KYJBTYPH SIK 13 TEPUTOPIi CydacHOi
VYkpainu, Tak i 3 Monnosu, Bipmenii, [4uxepii, Azep-
Oaiipkany, Jluteu ta PO: 1) 30ipHa rpyna 4epHsxiB-
cekoi KyneTypu IliBHiunOTO I[IpHuopHOMOp’S, fKa,
3a T. O. Pynuy, ckiagaeThest 3 TAKHX MOTHJIBHUKIB!
Haropue 11, Xonmceke, binenbke, ['oponok, Kadop-
ra, Koonese, Bikropika, Kam’siHka-AH4ekpak, Pan-
’eBe, ['aBpuniBka [14]; 2) cymapna cepist i3 3axony
VYkpainu III-V Tuc. H. €., Kyau, 3a JaHUMH
T. O. Pynuu, 3i0pani 23 uepenu 3 MOTUIBHHUKIB:
Pomanore Ceno, Pomankisii, Yuctuinis, UepHertis-
Pycobkuii, IlerpukiBui, bina [14]; 3) 36ipHa rpyna
YepHsXIBCbKOi KynbTypu LlenTpy VYkpainu, sika, 3a
T. O. Pynuu, ckinagaeTbes 3 Takux cepiid: Jlepes’siHa;
Macnoso; Xypiska, Bennka Byraieka, Kocanoso,
Kypuuku, Pomamku, TenemriBka, Yepkacu-LleHTp,
UYepnsixis [14]; 4) 30ipHa rpyma 4epHIXiBCbKOI KYJTb-
Typu JliBoGepexknoi VYkpainu, 3a T. O. Pyanu, —
Bopomisi, Kanrtemmpika, Jloxsuiss, Can-Cymu,
CocHoBa, Ycrienka [14]; 5) MOTHIBHUKHA MEXUAPIYYs
[TiBmennoro bByry Ta Twmirymy. Yepenw 3 mi€l Tepu-
Topii, 3a T. O. Pynuu, npeacraieHi 3 MOTHIbHUKIB:
KobGneBe, PamxkeBe, Kabopra, Kam’sHka-AHuekpak,
BikropiBka [14]; 6) 3aBiTHe B Kpumy, I cT. 10 H. €. —
I ct. H. e. [32,33]; 7) 3onota Ganka II-1V ct. H. e.
Ha Hmwxabomy JlHinpi [34]; 8) TaBpu Kpumy [X-V ct.
1o H. e. [35,36]; 9) Xepconec [-IV crt. H. e. [35];
10) KepueHchkuii MIBOCTPIB, i3 HEKPOIOMIB IPElib-
kux Mict-konoHil [37]; 11) Bensiyc Il cT. 10 H. €. —
I ct. m. e. [38]; 12) 3onore [38]; 13) Minreuayp
I-VII ct. 1. e. wepenu VI mepiony, 6e3 nedopmarrii
(capmaro-amanu Ta MicueBe HaceneHHs) [39];
14)  HwKHBOTHWIIBCHKMI  MOTWIBHUK  [40];
15) KoOsikiBchkuii morubHuK [40]; 16) Tanaic ([loH)
py6ikoH H. e. —IlI ct. H. e. [40]; 17) ®anaropis, 11 cT.
o H. e. — [Vcr H. e. [37,41]; 18) Kanamu-T'up-1,
[I-II ct. 1. e. [42]; 19) nposinmis Ilupak-1 y Bip-
MeHChKOMY Harip’i (cinbebki mocesneHHs) [43];
20) HlIupak-2 (beniamin) [43]; 21) MuxonaiBka Ko-
3arpKa [44]; 22) Heanonb Cxidebkwii 11 cT. 10 H. €. —
niepiira noiopuHa 111 ct. H. €. [45]; 23) Becnan, 30ipHa
rpyna III — nepmoi nonoBunu V cT. H. e. (bparceki
niepin Kyprauu, Oktsopcbkuii-1, Knuiepkmii-1, bec-
JMAHCBKUI MOTWIBHUK) [46]; 24) IliBHiunmii Kas-
ka3 [47]; 25) capmaru-1, npyra nonosuna [I-1V cr.
H. €. cymapHi rpynu [48,49]; 26) capmaru-2, JloH,
0e3 medopmarii, mizui [50]; 27) Kamamu-T'mp-1,
[I-III ct. H. e. Ocyapii [42]; 28) aykmrtaiita [I-1V cT.,
JI0 SIKOT BXONSATH YOJIOBIYI Yepeny 3 MOTHIIBLHHKIB
Eitrynsii, BepuBait ta Caprenaii [S0]; 29) Len-
tpanbHa Jlutea 11-V cr. [51]; 30) KynbTypa KypraHis
JlutBu 1I-V cr. [51]; 31) arearu [51]; 32) YopHopi-
YeHCHKUIA MOTHITHHUK [32]; 33) capmaru Ykpainu [52];
34) rpyHTOBHI MOTHJIBHUK TECHHCBKOI KYJIBTYypH
Kamenka III, II cT. mo 1. . — I cT. H. €. [53].
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Jis  6aratoBHMIpHOTO MIDKIPYIIOBOTO  CHH-
XPOHHOTO MOPIBHAHHS A0CIIIXKYBaHOI TPyIH 3aITy-
4yeHo 35 JonoBiumx cepiit (Tadm. 3), taki 13 o3Hak
Ta OJIUH 1HJIEKC: MO3I0BXKHIH, TONEPEYHUH 1 BUCOT-
HUH JiaMeTpu ueperna Bij IopioHiB (po), HaiMeHIIa
mMpuHa J100a, BWINYHUI JiaMeTp, BUCOTa OOIHU-
Ysi, BUCOTA M IIMpHHA OPOIT, BUCOTA Ta INMPHHA
HOCA, HA30MAJSIPHUHA 1 3UTOMAaKCUJISIpHMN KyTH,
CHUMOTHYHUH 1HAEKC Ta KyT BUITHHAHHS HOCA.

3a [ kanoniuaum BektopoM (KB) (28,2 % 3a-
rajgpHOI1 jaucnepcii) cepis 3 lllumakis (puc. 1,
Ta01. 4) OTPUMYE BEJHKI BiJl’€MHI 3HAUEHHS BEK-
topa (—1,531). 3a ummm KB mnpocrexyerbcs
1 OMU3BKICTB 0 cepii YOIOBIUMX YepemiB 13 uep-
HSXIBCBKMX MOTHJIBHUKIB 3aXiJIHOTO pErioHy
VYkpainu (—1,445) ta neBHOW0 Miporo 10 30ipHOT
rpynu 3 Llentpansaoi Jluteu II-V ct. (—1,497),
sky ctBopuB I. A. Uecwic [51]. Ha po3moain 4o-
noBiunx cepiit 3a nuM KB HaiiOinbIIe BIUIMHYIIH
TaKi KpaHIOMETPUYHI 03HAKH: MTO3OBXKHIH, momne-
peYHHUI 1 BUCOTHUU JiaMeTp MO3KOBOi YaCTHHH
yeperna, HaliMeHIIa MUPUHA Y014, BUINIHUN Jia-
MeTp, BHCOTa 00Mu44Ysi, opOiT, HOca, INMUPUHA
HOCa Ta 3UTOMaKCHJISpHUI KyT (Tabm. 4).

3a Il KB (19,7 % 3aranmpHOI quctiepcii) ToCmimKy-
BaHa IpyIa OTPUMYE BENHUKI JOAATHI 3HAYECHHS BEKTO-
pa (1,439). Criocrepiraerbes ii MOBTOpHA TOMIOHICT
(puc. 1, 2) 1o BUOIPKH YONOBIYMX YEpPEMiB i3 YSPHS-
XIBCbKUX MOTWJILHHKIB 3aX1JIHOTO PErioHy YKpaiHW
(1,387). Ha posmozin cepiii y KOOpJMHATHOMY TIOJi
HaWOLIBIIT 3HAYYIIIOF0 BUSIBUIIACS TLILKHU OJIHA O3HAKA!
KyT BUITHHAHHS HOCOBUX KICTOK (BiJI’€MHI 3HAUCHHS).

3a III KB (14,0 % 3aranpHoi qucrnepcii) 9omoBi-
ya BuOipka 3 lllummakiB i3 MOMIpHUMHU Bi’€MHUMHA
3HadYeHHsIMH BekTopa (—0,850) cxoka Ha BHOIPKY
mi3HiX ckigiB 13 MukonaiBku Kozarpkoi (—0,855)
Ta MEHIIIOK MipOI0 — Ha 30ipHY YepHSIXIBChKY CEPIit0
Hentpanbuoi Ykpainu (—0,655) (puc. 3, 4, Tadmn. 3).
VY posnoniii cepii HAWOUTBI 3HAUYIIUMH 32 ITHM
KB BusiBHinCs mmupHHa opOiT, HA30MAISIPHUI KyT
Ta CUMOTHYHHUI 1HIeKC (Tabn. 4). Ha 3HauyHOMY
BHECKY HACENICHHS Mi3HBOCKI(CBKUX I1aM’SITOK
y (hopMyBaHHS HacelneHHs YSPHIAXIBCHKOI KyIETYpH
ITpudopHOMOp st HaronomryBana T. O. Pynuu [15].

3araiom, miciisi 6araTOBUMIPHOTO KaHOHIYHOTO
aHaJIi3y BUSIBJICHO MOAIOHICTH MOCHIMKyBaHOI 4O-
noivoi rpynu 3 [Iumakis 1o 30ipHOI cepii 3axony
VYkpainu.
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Tabnuys 3
3nayenns Tpbox KB 15151 35 yo0Biuux rpyn 4yepHsXiBChbKOI KyJIBTYPH Ta CHHXPOHHHX cepiii
3 Teputopii Cxinnoi €Bponn, KaBka3y Ta Asii (aucranuis Mixk cepisiMmu)
3]\;?[ I'pynu IKB II KB IIT KB
Iumaxu [Humanskoro p-uy IlonraBebkoi 00:1.
U | (omrparsna yxgama) p-Hy ~1,531 1,281 -0,850
2 UepHsxiBcbka KylbTypa MomgoBu -0,315 0,654 -0,375
3 YepusixiBcbka Kynbrypa Lentpy Ykpainu —0,159 —0,294 —0,655
4 UepnsixiBcbka Kynnbrypa 3axony Ykpainu [II-V cr. H. e. —1,445 1,387 —0,343
5 UepnsxiBcbka Kynbsrypa JliBoOepeskHoi YkpaiHu —0,408 0,654 —0,013
6 UYepnsixiBebka Kynbrypa [liBHiuHOTO [IpiuopromMop’st —0,137 —0,378 —0,190
7 ;‘I;I%I:;I;i(il;j:;;xi MOrmIsHUKN Mekupivus [liBgennoro byry 0.647 1,289 0371
T ka [I-IV cT. H. e.
8 ?r?ijcjszi igiigni{a HI/\I])KCHLOM}e/ JlHinpi) 0.519 0,730 0,137
9 3asitHe B Kpumy 0,784 —0,901 0,352
10 | danaropis Il ct. mo H. e. — IV cT. H. e. -0,136 0,777 -0,043
11 | TaBpu Kpumy IX-V ct. 10 H. e. 1,791 —0,223 0,658
12 KepueHcbkuii mBOCTPIB 0,810 0,358 0,498
13 | Xepconec -1V ct. 1. e. 0,537 0,743 -1,266
14 | 3onore 2,056 -1,392 0,321
Minreu yepern VI mepi
15 (capMeaTi)y-I;BIazI:deTa Micuee]?e OHZ;};&HCHH}I). Asepbaitmxan 0,599 0,514 0,570
16 | Tanaic ([Jon) py6Gikon H. e. — Il cT. H. €. 0,422 0,968 0,092
[poeinmis Hupaxk-1. I-11I ct. H. €.
17 (CI;J;)LCLII(Ii nocleeHHﬂ y Bipl\(/:IeHCLiOMy Harip’1) 1,243 0,139 1,429
Mposinuis [upax-2. I-1I1 ct. 1. €.
18 (BI:I)-IiaMI;H y Bi[l));eHCBKOMyCHaFipe’I) 0,317 0.343 1,836
19 | SSipscepin 1 - mopo oo ¥ en . ¢ 049 0013 0322
20 | ITiBuiunnii KaBkas -0,155 1,625 0,682
21 | KobGisikiBebkwuii p-H. I-11I ct. H. e. (capmarn) 0,399 0,512 0,379
22 | HmwkxHbOTHMITIBCBKMH MOTHIIBHYK (CapMaTH) —0.185 0,004 —0,244
s | G s TV e ¢
24 | Capmaru-2, [lon, 6e3 nedopmariii, misHi 0,691 -0,151 0,374
25 | Kanamu-T'mp-1, II-1II ct. H. e. 0,673 1,641 0,640
26 | bemsyc, Il ct. non.e.—Ict. H. €. 0,545 -0,614 -0,294
27 QZSLLE;:;ITTI: Ié;)\;efé i;EI)VIOFI/IJIBHI/IKI/I Eitrymsit, L1717 0.834 0.354
28 HenTtpanpua Jlursa [I-V cr. -1,497 -0,966 0,515
29 | Kymsrypa kypranis Jluteu [I-V cr. —1,003 -0,514 0,385
30 | Sresru -0,129 0,276 1,401
31 Capmaru Ykpaiau 1,490 0,632 0,802
32 | MukonaiBka Ko3ampka 0,927 —0,727 —0,855
s | Moo Gl 1ot o e
34 | YopHOpPiYECHCHKUI MOTHIBHUK 0,383 0,966 1,325
35 [ pyHTOBHIT MOTHIIBHHK TECHHCHKOI KYIIBTYPH 0.430 0.603 0.154
Kamenxa III. Il cT. non. e. — I cT. H. €.

3a ganumu T. O. Pynnu [15,54], B cepennpomy  opmsonTanshe npodimoBanas o0mmyds pizke [15].
BUSBI JIIS CyMmMapHOi cepii 4ojoBiuMX dyepemiB  Tako IOCTIIHHWIS BHSBHJIA, IO B YEPHIXiB-
13 UepHAXIBCHKUX MOTHIIBHHUKIB 3aXiJHOTO PETIOHYy  CBHKHX CEpisiX I[LOTO PETiOHY IMepeBakae 3axXiTHHUN
XapakTepHi JIOJIXOKpaHis Ta BHUCOKMH MO3KOBMH  HampsMOK MOpP(OJIOTIYHUX 3B’S3KIB, INEpeJOBCIM
Bignin 4eperna. OOmMyds By3bKe, Ha BCIX PIBHAX, 3 rpymnamu BenbOapcbkoi KynsTypu llombmmi (0co6-
HHU3bKE Ha MEXI 3 CEePeHbOBHUCOKHM, 32 BEPXHbO-  JIMBO MAacIOMEHUYCBHKOI rpymm). Y 4onoBidii cepii
JTUIHOBAM  TOKAKYMKOM  ME3€H, ME30THaTHE. JIOMiHY€ JIONMIXOKpaHHWH, 3 JIOBTOK, BHCOKOIO
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Tabnuys 4
Enementn nepmmx Tprox KB ni1s1 35 yonoBiunx cepiii
Osunaka 4os1oBiku ()
KB 1 KB 2 KB 3
1. Tlo3noBxkHIH giaMeTp -0,479 -0,325 -0,320
8. Ilonepeunuii niametp 0,667 0,246 0,375
17. Bucornuii niametp (b-br) -0,752 0,317 0,182
9. Haiimenra nmpusa 1o6a 0,241 -0,072 0,110
45. Bunmunuii tiametp 0,631 -0,256 0,600
48. BepxHs BucoTa 00mu9Ust 0,433 -0,207 0,174
55. Bucora Hoca 0,372 0,315 0,127
54. Illupuna Hoca 0,340 -0,203 0,087
51. Hlupuna opbiti 0,149 0,063 0,666
52. Bucota opbitu 0,610 0,279 -0,392
77. Hazomassspauii KyT 0,141 0,257 0,513
P 0,432 0,291 0,028
SS:SC. CumoTHuHMii iHIEKC 0,158 0,186 -0,272
75 (1). Kyt BunuaanHs Hoca 0,399 —-0,791 0,228
BHecok y 3aransHy qucnepcito (%) 28,262 19,731 14,058

MO3KOBOI YaCTHHOIO Yeperna Ta BYy3bKHM OOJINY-
4siM, MOP(OTHTI, 110 MAE TEHETHYHI BUTOKU B JaB-
HIX KyabpTypax lleHTpansHoi €Bpornu (B 3aXiIHUX
perioHax MOIIMpPEHi JIIHIHHO-CTPIYKOBa, LIHYPOBa,
YHETHIIbKa, KHOBI3epChKa KYJIbTYPH, a B O1JIBII XPO-
HOJIOTIYHO ONM3BbKHMU dYac y pailoHax MOoIIupeHa
JIATEHChKa KYJbTypa, SIKY TOB’SI3yIOTh MEPeOBCIM
i3 kenbTamu). Ha MormibHuKax (iKCylOTh TaKOX
Yepenu 3 JOJIXOKPAHHOIO, alie HEBEJIMKOI 3a PO3-
MipaMH MO3KOBOIO YaCTHHOIO Yepera, By3bKuUM (ane
3 TEHJICHIIEIO JI0 CEPEIHBOIIMPOKOTO) OOTHUUSIM,
SIKI MAIOTh Tapajielli Ha YePHAXIBChbKUX MOTHIIbHH-
Kax MoJIoBH, HAJIEXKATh 10 CEPeI3EMHOMOPCHKOTO
KoJia Ta, HailiMoBipHile, 3a T. O. Pynuy, nos’s3ani
3 (ppakildchKO-TaKICBKMM HaceJIeHHsIM. Buins-
€THCSI HEBEJIMKA TPYyIIa HACETICHHS 3 BEJIUKHMHU PO3-
MipaMH MO3KOBOTO BUIJIUTY uepera Ta IIMPOKHM
obOnnuusim, sika Mae aHanorii B cepisix Cxinnoi bai-
1ii [I-V ct. [15].

BucHoBku

BusiBnieHo, 1110 40I0BIYi Yepenu 3 MOTUIIbHUKA
B cenmui [1Iummakw, sKi apXeoJoru IaTyrTh JIPYyrok0
nosioBuHOI0 IV — mepioro 1mojsoBuHOK V CT. H. €.,
B CEpeIHBOMY MAaIOTh JONIXOKpaHHY, BHCOKY
MO3KOBY 4acTHHY uepemna. JIoO cepenHbommpo-
kuil. BubOipka By3bKOJHIIS, Pi3ko MpodiabOBaHA.
Hic cepenniii. OcobnuBicTio ixHBOI MOpdoorii
€ Ty)Xe Maja BUCOTa OOMHYYs. 3arajoM 3a ABOMa
METOJINKaMU BOHA €BPOIICOiIHA 0€3 MOHTOJIOITHOT
JIOMIIIKK Ta Ha TMEpIIOMY eTari JOCIiKeHHS
HEOIHOPITHA.

3a pesynbraraMu 3iCTaBJICHHS JIOCHIHKYBaHOI
4osoBivoi rpynu [V-V cT. H. €. 3 KpaHioIOTiYHUMHU
THUIIAMH YEPHSIXIBCHKOT KYJIBTYpPH BHSBICHO HAJICK-
HICTB 1i JI0 OMIXOKPaHHOTO, BY3bKOJIHUIHOTO THILY,
JI0 SKOTO Hayiexarh BUOIpKW 13 3axomy YkpaiHu
Ta 3 Monaosu.

3araiom, miciisi 6araTOBUMIPHOTO KaHOHIYHOTO
aHaJlizy, 3a JaHUMHU KpaHIOMeTpii BCTAaHOBJIECHO 3a-
XITHAHA HampsIMOK 3B’SI3KIB, IO TPOCTEKYETHCS
B MOMIOHOCTI JOCHIIKYBaHOI 4YOJIOBIHOT TIpynu
3 lumrakiB 10 301pHOT YepHAXIBCHKOT cepii 13 3axo-
ny Yipainu [II-V cT. H. e., 10 NiATBEPAXKYE Halle
TIPUITYIIEHHS 1 32 THITOJIOTIEXO.

[MepcriekTHBY MOAATBIINX JOCTIIKEHb YOauaeMO
y CTBOPEHHI 30ipHOi YOJIOBIYO1 Ta KIHOUOi BUOIPKH
JliBoOepexHoi YkpaiHH UepHSIXIBCHKOT KYIBTYpH,
JIo siKoi yBige 1 rpyma 3 [llumaxis, Ta OpiBHAHHI
ii 3 THIIUMH KPaHIOMOTIYHUMHU CEpiAMH K YKpaiHu,
MounioBu, kpain banrii, Tak i 3 a31iiCbKUME TpyIaMu
3a OmUcaHMMHU 13 O3HAaKaMu Ta ONHHUM IHICKCOM.
[{on0 mMpUCYTHOCTI TePMAaHINIB y CKJIaJli HACEJICHHS
KyJIBTYpPH SIKICHE TTOPIBHSHHS 3 TEPMAHCHKUMH Cepi-
sIMA 0a)KaHO TIPOBOJIUTH TUTLKH TTCIIsI BUMIPIHOBAHHS
Yy HUX Ha30MaJISIPHOTO i 3UTOMAKCHJISPHOIO KYTIB,
CHIMOTHYHOTO iHJAEGKCY Ta KyTa BHUIWHAHHI HOCA,
OCKIJIbKY TOPIBHSHHSA 32 KOPOTKOIO MPOrpaMoro 3a-
nmIIae 6araTo 3annuTaHb.

Moasikn. Hlupo naxyro O. b. CympyHneHky,
B. B. lllepcTioky Ta A. B. Aptem’eBy 3a HaJaHUl
KpaHIOJOTIUHUI Marepiall Ui JOCITIJDKCHHS Ta
KOHCYJIbTAIii.
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CRANIOLOGY OF CHERNYAKHIV CULTURE MALES FROM SHYSHAKY

Abstract

The article is dedicated to the publication and comparative analysis of a craniological group from the
Chernyakhiv culture of the second half of the 4™ — first half of the 5™ century AD, from Shyshaky. The series
consists of skulls found during excavations in 2009-2016, by R. Reida, A. Geiko, and S. Sapegin. The aim
of the article is to introduce new material into scientific circulation, provide a general characterization of
Chernyakhiv culture males against the background of adjacent ethnic groups in Ukraine, Lithuania, Eastern
Europe, and Eurasia (diachronic method), determine the distances between individual series from the
3" century BC to the 5% century AD using multidimensional canonical and cluster analysis, and clarify the
place of males from Shyshaky in the system of craniological types of the Chernyakhiv culture from the
territory of Ukraine. This study also aims to determine the features of the studied group based on the results
of typologization. Methodology. The research is based on the principle of objectivity, using general
scientific analysis and synthesis, the method of observation, anthropological and statistical methods. Skulls
were measured according to a complete craniometric program using R. Martin’s standard methodology,
according to which feature numbering was indicated. The work used computer programs created by
B. and O. Kozintsev in 1991. Fourteen craniometric features were involved. The article considers only
males, as females require a separate, detailed study. Scientific novelty. For the first time, a male sample of
the Chernyakhiv culture from the second half of the 4th — first half of the 5th century AD from Shyshaky
was created, involving fourteen skulls. It was determined that according to the average values of craniometric
features, the male part of the population can be attributed to the dolichocranial Europoid variant with
a narrow face (based on the absolute dimensions of the facial skeleton). It has been proven that the male
craniological group from Shyshaky, according to T. Rudych’s typological scheme, falls within the
dolichocranial, narrow-faced craniological type, in which Chernyakhiv groups from the territory of Moldova
and Western Ukraine are located. Conclusions. When comparing the male study group of the 4™—5™ centuries
AD with synchronous series from the territory of Ukraine and diachronic and synchronous groups from
Central and Eastern Europe (Lithuania, Caucasus) and Asia using the method of multidimensional canonical
and cluster analysis, similarity to the combined series of Western Ukraine was noted.

Keywords: population, morphology, Homo sapiens, biological development, ethnic anthropology, racial
studies.
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COLIBACILLOSIS IN BROILER CHICKS AND ITS ETIOLOGICAL
LINK TO THE BIOLOGICAL CHARACTERISTICS OF
ESCHERICHIA COLI ISOLATES FROM THE BREEDER FLOCK

Abstract

Pathogenic strains of Escherichia coli, capable of causing avian colibacillosis (APEC), currently pose
a significant threat to modern poultry farming, in particular industrial broiler production. Moreover, the
origin of colibacillosis in broiler chickens is connected with parental health issues. Therefore, the aim of the
work was to investigate the etiological link between colibacillosis in 1-day old chicks and the biological
characteristics of E. coli isolates from the breeder flock. A total of 65 pathogenic E. coli isolates were
detected from broiler-breeders (n = 14) and 1-day-old chikens (n = 51). This shows a huge impact of
collibacillosis on poultry farming at different levels of production. The main lesions were associated with
fibrin deposition and omphlaitis formation. The last-mentioned parameter could affect the viability of
chicks, nevertheless, the average Pasgar score was identified as 9.7 points. Amomg APEC, the most
prevalent were O78 and O18 serotypes, wich were characterized by the absence of p-hemolysis. Moreover,
the antibiotic profile of APEC isolated from parenteral and progeny flocks was similar. A high level of
resistance to amoxicillin, amoxiclav, doxycycline, tetracycline, and enrofloxacin was found; more than 70%
of isolated APEC were invulnerable to the mentioned antimicrobials. The most effective antibiotics were
colistin, gentamicin, and florfenicol, to which only 0.0% and 2.0%, 14.3 and 9.8%, 7.1% and 2.0% of
isolated APEC from broiler-breeders and chickens, respectively, were resistant. In addition, prolonged
treatment of birds led to the formation of multi-resistant strains that affected chickens from the first days of
life. Thus, studying the process of APEC infection through an integrated production chain can be useful for
taking appropriate measures to prevent early cases of colibacilosis.

Keywords: Avian pathogenic E. coli (APEC), antibiotic resistance, colibacilosis.

Introduction

Avian colibacillosis, caused by pathogenic
variants of Escherichia coli (notably so-called
APEC strains), is one of the most prevalent
infectious diseases affecting domestic, ornamental,
and wild birds. It exhibits a variable course — acute
or chronic — accompanied by signs of intoxication.
This disease is a major cause of significant economic
losses in poultry farming worldwide, due to high
mortality rates, reduced egg production, poor weight

© O. Nechypurenko, 1. Furtat, D. Dreval, L. Avdeeva, 2025

gain in meat-type birds, ineffective treatment, and
compromised immunological responsiveness to
vaccinations against various viral infections [1,2].
Colibacillosis can manifest as either localized or
systemic infections, which in turn present in various
clinical forms, including acute septicemia, subacute
pericarditis, chronic respiratory diseases, fibrinous-
purulent polyserositis, airsacculitis, and many
others. The progression of colibacillosis may affect
multiple physiological systems — such as the
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respiratory, digestive, reproductive, or musculo-
skeletal systems — or remain localized, as observed
in cases of yolk sac infection, omphalitis, dermatitis,
cellulitis, or panophthalmitis. Thus, APEC is an
etiological agent of primary infections, the
development of which is often associated with
suboptimal conditions in large-scale poultry farms,
including elevated ammonia levels, high stocking
density, temperature fluctuations, and other
environmental stressors that negatively impact
poultry health [3]. At the same time, they can
frequently cause secondary infections that
complicate such primary diseases as respiratory
viral infections (Newcastle disease, infectious
bronchitis, avian influenza) and mycoplasma
infections caused by Mycoplasma gallisepticum
or Mycoplasma synoviae [1,2,4].

In general, representatives of the E. coli species
belong to the commensal microbiota of the lower
gastrointestinal tract in mammals and birds,
contributing to the maintenance of normal
physiological functions of the host organism. At the
sametime, E. coli, being aubiquitous microorganism,
is characterized by remarkable genomic plasticity,
as it can enrich its genome through the acquisition
of genes whose expression products enable it to
adapt to adverse environmental conditions, colonize
atypical biotopes, synthesize diverse virulence
factors, and produce compounds that contribute to
resistance against various classes of antimicrobial
agents [5-7]. Notably, it has been established that
among the virulence factors involved in the
pathogenesis of colibacillosis, F1 fimbriae adhere to
the epithelial cells of the pharyngeal and tracheal
respiratory tracts of chicks; temperature-sensitive
hemagglutinin plays a role in the colonization of the
air sacs; the aerobactin iron-acqusition system
enables E. coli to grow under conditions of low free
iron concentration in physiological fluids; and
P-fimbriae are critical at later stages of infection,
facilitating adhesion to internal organs and providing
resistance to phagocytosis. The presence of plasmids
in E. coli strains may explain the rapid and efficient
transfer of virulence factors post-hatching.
Moreover, the genetic background can influence the
bacterium’s ability to acquire, maintain, or express
pathogenic traits. It has also been shown that
infection of chicks with E. coli may occur
transovarially from infected hens and/or via a
contaminated eggshell surface. Moreover, horizontal
transmission through inhalation from infected
offspring to other chicks upon contact after hatching
is possible [5,6,8,9]. Nevertheless, the number of
studies focused on the distribution of pathogenic
E. coli strains causing avian diseases, as well as on

the structure and biological characteristics of the
APEC population in broiler production and the
transmission pathways from parent stock to chicks,
remains rather limited. Thus, the aim of the work
was to investigate the etiological link between
colibacillosis in 1-day-old chicks and the biological
characteristics of E. coli isolates from the breeder
flock.

Material and methods

In the research, biological material collected
during 2023-2024 from one of the productive zones
of a poultry farm in Ukraine was used. In cases of
increased bird mortality during the production
period, samples were taken from birds of various
age groups (specifically at 180-190, 230-240,
310-320, and 380-390 days) for subsequent
pathological and  bacteriological  analysis.
Importantly, the birds had been vaccinated twice
with a live attenuated vaccine derived from
Escherichia coli strain EC 34195, which carries a
mutation in the aro4 gene. The quality of one-day-
old chicks originating from diseased breeder-
broilers was assessed based on the criteria including
the presence of pathological changes and bacterial
infection.

The analysis of the pathological condition of the
birds selected for the study was carried out in the
laboratory of LLC “Center for Veterinary
Diagnostics”. For this purpose, was autopsies were
performed and lesions were described in particular:
trachea, lungs, air sacs, heart, liver, spleen, kidneys,
stomach, small and large intestine and yolk sac. The
degree of pathological changes was determined
depending on the area of the affected organ
according to a 0-3-point system. The degree of
lesions was valuated from 0 to 3 points: 0 — absent,
1 — mild, 2 — moderate and 3 — severe based on the
presence of fibrin deposition, hemorrhages, edema
and inflammation [10].

The selection of biological material samples for
further isolation of bacteria was carried out aseptically
from the internal organs: in broiler parents — from the
liver, heart, spleen, and in day-old chicks — from the
liver, heart, and yolk sac, respectively. At the first
stage of isolation of cultures, the samples were placed
in a liquid nutrient medium tryptone soy broth (TSB,
Himedia, India) and cultivated at a temperature of
37 °C for 24 hours. After that, the bacteria were sown
using the dense lawn technique on MacConkey
diagnostic and differential medium (McCM,
Himedia, India). Subsequently, the colonies that grew
on the surface of the nutrient medium were
subcultured using the depletion streak technique on
tryptone soy agar (TSA, Himedia, India) for further
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identification. Isolates of E. coli were considered to
be pathogenic if they were isolated from more than
two organs [11].

Bacterial isolates were identified using the
APi20 E test system (bioMerieux, France) according
to the main diagnostically significant features of the
E. coli species, which allows assessing a number of
biochemical indicators: the presence of the enzymes
B-galactosidase, tryptophan deaminase, lysine
decarboxylase, ornithine decarboxylase, arginine
dihydrolase, urease, gelatinase; the ability to ferment
glucose, mannitol, inositol, sorbitol, rhamnose,
sucrose, melibiose, amygdalin, arabinose; the ability
to utilize citrate and form hydrogen sulfide, indole,
and acetoin.

The susceptibility of E. coli isolates to anti-
microbials was determined by the Kirby-Bauer disk
diffusion method on Mueller-Hinton medium
(MHM, Himedia, India) [12]. The following
antimicrobial compounds were used (Oxoid,
Holland): spectinomycin, gentamicin, neomycin,
fosfomycin, amoxicillin, amoxiclav, doxycycline,
oxytetracycline, colistin, florfenicol, flumequine,
enrofloxacin, norfloxacin, ciprofloxacin and
trimethoprim. The quality control of antimicrobial
discs and Mueller-Hinton media was determined
using reference strains of the American Type Culture
Collection (ATTC): E. coli ATCC 25922,
Staphylococcus aureus ATCC 25923, Pseudomonas
aeruginosa ATCC 27853 and Enterococcus faecalis
ATCC 29212, which are maintained in the Ukrainian
Collection of Microorganisms at the Zabolotny
Institute of Microbiology and Virology of the
National Academy of Sciences of Ukraine. Isolated
multiresistant pathogenic E. coli strains were stored
on semi-solid thioglycolate medium at 2 °C for
further research [13,14].

Serotyping of the E. coli isolates was performed
using polyvalent Anti-Coli P (078, 02, 086, O18)
sera (Sifin, Germany). Hemolytic activity of the
cultures was determined using blood agar (BA,
Himedia, India) and classified as a-, B- and
v-hemolysis according to the severity [15].

The etiological impact of the state of the broiler-
breeders on the health of their offspring was
determined in accordance with the Global Health
Chicks Program for day-old chicks, which involves
assessing the viability of chicks according to the
Pasgar scale, as well as PCR analysis of samples of
biological material from the liver, heart, yolk sac and
respiratory tract of chickens, selected on FTA cards
for identification of representatives of the species
Mycoplasma galisepticum, Mycoplasma synoviae,
Salmonella spp. and E. coli. PCR was performed in
the Hipra Diagnose laboratory (Spain) [1,11].

Data entry, initial analysis, and figure design
were done using Microsoft Office Excel 2010
(Microsoft Corporation, New York, NY, USA)
to generate figures and run initial analysis as pre-
viously described [14]. The chi-square test was
calculated using Pearson probability value
(p-value) to compare the number of isolates resis-
tant to aminoglycosides, B-lactams, tetracyclines,
polypeptides, phenicols, cephalosporins, quino-
lones and diaminopyrimidines between groups.
A p-value less than 0.05 was considered statisti-
cally significant [6].

Results and discussion

Poultry farming is a critical source of affordable
protein worldwide. However, it faces ongoing
threats from various poultry diseases that
significantly impact public health, economic
stability, and food security [16]. Therefore, the
problem of colibacillosis has been and remains to
this day one of the main causes of economic losses
in poultry farming. Given the globalization of
production, pathogenic strains of E. coli can not
only act as a secondary factor in the pathological
condition, but also serve as the main cause of
death regardless of the age of the bird [7].
Moreover, thereis evidence of vertical transmission
of pathogenic E. coli strains from the breeders to
their offspring, in particular to day-old chicks, as
well as the transfer of virulence and resistance
genes to commensal microbiota, including E. coli
[17]. Thus, understanding the transmission routes,
risk factors and survival characteristics of the
most important pathogens affecting poultry
populations, as well as maintaining strict
biosecurity, are key points [16].

The poultry population was examined for the
presence of colibacillosis in one production zone of
the farm during the productive period. We identified
four age intervals during which an increased
mortality rate was observed ranging from 0.6 to
1.3%. The increase in livestock mortality was
observed during the period of the greatest
psychological stresson the poultry and the influence
of possible stress factors, which were not analyzed
in this work. In particular, from the 150th day, birds
undergo significant hormonal changes, which are
associated with the process of laying and
fertilization. This leads to a weakening of the
immune response through the synthesis of the stress
hormone corticosterone, which inhibits the
proliferation of cytotoxic lymphocytes and natural
killers, thereby disrupting the functioning of the
cellular link of immune defense aimed at combating
bacterial infection [18].
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Twenty-three E. coli isolates were detected in
broiler parent flocks, 14 of which were considered
pathogenic, because they were detected simulta-
neously in multiple organs, suggesting a systemic
infection (Table 1).

To conclude, among the main pathological
changes caused by pathogenic isolates of E. coli,
fibrinous deposits were observed on internal organs,
which progressed with age and indicated a chronic
stage of the disease. These results coincide with

Table 1
Isolates of E. coli detected in broiler-breeders
Features Age categories (days)
Age 180-190 240-250 310-320 380-390
Number of breeders 6 5 6 7
Number of isolates / pathogenic 5/4 5/3 7/4 6/3

In dead broiler-breeders at 185 days, the main
pathological changes were the development of
fibrinous peritonitis (3 points). Fibrinous lesions of
the liver and heart (1-2 points) were also detected.
However, the air sacs were without signs of
aerosacculitis, which excludes infection of chickens
with E. coli by airborne droplets. The spleen was
enlarged, hyperemic, which indicated the immune
system’s reaction to the presence of inflammation.
However, no pathological changes were detected in
the trachea, lungs, kidneys and stomach. The ovaries
were formed without signs of inflammation. In
broiler-breeders at 240-250 days, pathological
changes were similar to those observed earlier age.

It should be noted that with age, the progression
and degree of organ damage increased significantly.
Thus, signs of fibrinous pericarditis, perihepatitis,
peritonitis and ovaritis (3 points) were found in
100% of the dead birds (Fig. 1). In addition, the
liver was of a dense consistency with signs of
connective tissue replacement, which could
indicate a chronic stage of bacterial infection.
Moreover, after 380 days, some cases of
coligranulomatosis were detected, a chronic form
of old E. coli affection.

data presented by Khairullah A. et al. about E. coli
lesion variety in different age periods of birds [19].

To evaluate the impact of colibacillosis in the
breeder flock on broiler offspring, 10 groups of one-
day-old chicks of 10 individuals each were examined
with an interval of 21 days, which corresponds to
the incubation period. As a result of the quality
assessment on the Pasgar scale during 10 hatchlings,
scores of no less than 9.5 points were obtained,
which is considered a fairly high point. And the
average values according to the Pasgar scale,
considering viability, the condition of the navel,
skin of the legs, beak and abdomen, were 9.7 points,
which indicates a fairly high mark and good quality.
The worst among all the evaluated parameters was
the viability of the chicks, as well as the tightness in
the thoracic cavity, which was noted in 9.4 and 8.3%
of the chicks, respectively. In our opinion, this may
be a likely result of the influence of bacterial
infection because of egg contamination or vertical
transmission of the pathogen (Fig. 2) [20].

During autopsy, 79% of day-old chicks showed
a change in the color of the yolk sac from brown to
green, as well as signs of omphalitis. According to
data from other authors [20] pathogenic strains of

Fig. 1. Lesion that was observed in dead birds: A — development of fibrinous perehepatitis, pericarditis (2 points);
B — fibrinous pericarditis and perihepatitis (3 points); C — peretonitis; D — granulomatous formation on the intestine
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-9,4%
_— 2,2%

Legs/ Feet

Peak Abdomen

Fig. 2. Number of chick (%) with visual affection regarding Pasgar evaluation

E. coli are the most common cause of omphalitis
affecting chicks in the first 7 days of life. In addition,
in 6% of cases, signs of fibrinous pericarditis were
observed, indicating the presence of a bacterial
infection. In most chicks, the liver was icteric
without signs of inflammation. The spleen was
swollen, the cecum was distended with excess gas,
and slight erosions on the cuticle were observed in
the stomach, which indicated the development of
cuticulitis and is not considered a pathognomonic
sign of colibacteriosis.

During the bacteriological study of 1-day-old
chickens, 67 isolates of E. coli were isolated, of
which 51 (i.e., 76%) were considered pathogenic.
This indicates a systemic course of bacterial
infection and a septic state in chickens. According
to the results of PCR, Salmonella spp., Mycoplasma
synoviae and Mycoplasma galisepticum were not
detected. Instead, a positive result for E. coli was
recorded in all studied groups, with the Ct value
ranging from 19.6 to 35.1 units. It should be noted
that in the case when Ct < 32.0, the amount of
genetic material of bacterial cells is significant and

60,0

50,0
40,0
30,0
20,0
10,0 .
0,0
078 018

Strains of APEC, %

may indicate their virulence, since omphalitis was
detected in most of the studied chickens.
Comparing the biochemical features of E. coli
isolated from broiler-breeders and their progeny, it
should be noted their possibility to produce biogenic
amines, for instance putrescine and cadaverin that
are toxic for microorganisms [21]. Furthermore,
these toxins can react with nitrites to form
carcinogenic nitrosamines, which cause dilatation
of peripheral blood vessels, capillaries, and arteries,
thus resulting in hypotension, flushing [22].
Although the majority of E. coli cultures isolated
from the parent flock (64.6%) and their chickens
(57.1%) were lactose negative. However, according
to Kaczmarek et al. [23], there was no correlation
between virulence and lactose fermentation capacity.
Serotyping is one of the methods used for typing
and E. coli classification [24]. The majority of
pathogenic E. coli detected from breeders’ flock were
classified as serogroups O78 (57.1%, n = 8) and O18
(21.4%, n = 3). Among pathogenic E. coli isolated
from chickens, representatives of serogroups O78
(49.0%, n = 25) and O18 (19.6%, n = 10) were also

serogroup

02 086

H Breeders ™ Broilers

Fig. 3. Prevalence of different serotypes of APEC isolated from breeders and broiler chicks
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identified. Also, the variability of serogroups in
chickens was wider, it was detected O2 and O86
types, and non-classified isolates, which could be O35,
018, 035, 0109, O115 or others, and were not
included in diagnostic kit (Fig. 3) [25,26].

However, no correlation between serotype and
virulence was detected. Different isolates of any
serogroup could acquire several virulence factors.
These genes include iron acquisition genes (iucD,
iroN), adhesion genes (zsh), toxin genes (vat, hiyF),
serum resistance genes (iss), housekeeping proteases
(ompT), and ColV operon genes (cvi/cva) due to
plasmids, phages, pathogenicity islands and others
mobile genetic elements [6].

As mentioned above, E. coli bacteria generate
multiple virulence factors that aid its pathogenicity in
extra-intestinal infections. Also, these factors could
be transmitted to normal microbiota and influence
host-pathogen interactions. In our investigation, none
of the pathogenic E. coli isolates were characterized
by p-haemolysis, and fewer then 7,7% had
a-haemolysis. Various studies reported the avian
E. coli as non-hemolytic and independent of
haemolytic activity, which corresponds with our
results. However, some reports suggested that . coli
has the ability to produce haemolysin and causes the
release of iron from erythrocytes which helps in the
development of systemic bacterial infection [27,28].

Nevertheless, the use of antibiotics has a major
impact on the development of resistance.
Antimicrobials are still the main tool for treatment
in poultry farming. However, there is evidence that
E. coli strains can quickly develop the resistance
under certain circumstances [29].

100,0
90,0
80,0
70,0
60,0
50,0
40,0
30,0
20,0
10,0

0,0

Resistance strains of APEC, %

M Breeders

In our research, it was shown that isolated E. coli
were most often resistant to amoxicillin (100%)
and amoxiclav (98%), the group of beta-lactame
antibiotics which inhibit cell wall synthesis. Also,
we detected high level of resistance to tetraclines,
more than 78,6 and 85,7% of isolated E. coli from
breeder’s flock were non vulnerable to doxycycline
and oxytetraciline, respectively. A similar trend was
observed in APEC isolated from chickens (Fig. 4).

It should be noted that we observed high
resistance to chinolones, for instance, enrofloxacine.
There were detected near 78.6% and 72.5%
resistance strains of E. coli in breeders and chicks,
respectively. Such tandnacy could be explained by
prophylactic usage of enrofloxacine and amoxicilline
every 4 weeks in productive age of broiler breeders.
That high level of resistance in chickens could be
due to vertical or horyzontal transmission of APEC
from parents to progeny flocks. This data coralated
with results of Joseph J. et al. [17]. Moreover,
ciprofloxacine and norfloxacine characterized by
high number of resistant strains isolated from broiler
breeders (57.1% and 64.3%) and chickens (51.0%
and 47.1%). The effectivity of flumequine, as
antimicrobial from the same group, also was low
because of crossresistance development [30].

Amynoglycosides are the group of antimicrobials
with wide spectrum and possibility to inhibit the
proteins synthesis after binding to 30S ribosome [31].
Among amynoglycosides the highest level of
resistance was observed to spectymomycin.
However, the number of resistant isolates of APEC
to gentamycine was the lowest and described as
14.3% and 9.8% from broiler-breeders and chickens,

COL AMO AMC NEO SPE GEN CIP NOR ENR FLO FLU DOX OXY TRI

FOS
antibiotics
M Chickens

Fig. 4. Number of APEC isolates resistant to antimicrobials: COL — colistin, AMO — amoxicillin, AMC — amoxiclav,
NEO — neomycin; SPE — spectinomycin; GEN — gentamycin; CIP — ciprofloxacin; NOR — norfloxacin;
ENR - enrofloxacin; FLO — florfenicol; FLU — flumequine; DOX — doxycycline; OXY — oxytetracycline;
TRI — trimethoprim; FOS — fosfomycin
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respectively. That indicates its high efficiency. It
should be noted that amynoglycosides after oral
usage is effective only in gastro-intestinal tract, that
is why it is necceery to use parenteral route to
combat systemic infection (Fig. 4). The resistance
profile of isolated APEC to amynoglycosides
corresponds to datas described on the work of
Nechypurenko O. et al. [14].

Nevertherless progressive adaptation of APEC
was the lowest level of resistance detected to colistin
and florfenicol, bactericidal antibiotics (Fig. 4). It
was observed only one resistant strain in chickens
during all investigated time. However, colistin as
aminoglycosides after application via drinking water
works only in the intestine that excluded the influence
on systemic infection. Also, the number of florfenicol
resistant E. coli strains varied from 7.1% to 2.0% in
broiler-breeders and chickens, respectively. That
indicates the probable influence of broiler-breeders
APEC on florfenicol resistance formation in chickens.
Basically, florfenicol is not recommended to use in
one day old chickens because of negative impact to
the growth and development of chicks, and the body
weight and immune organ index. Histopathological
examination showed that there was a decrease in the
number of lymphocytes in the bursa of Fabricius in
the treatment group [32].

Nowaday the usage of trimethoprim during
colibacilosis became more often ineffective, for
instance it was identified 64.3% and 49.0% resistant
strain in parental and progeny flocks. That is why
vets began to find new solution such as fosfo-
mycin, originally called phosphonomycin, which is
a phosphonic acid derivate. Fosfomycin interferes
with the early stages of peptidoglycan production,
inhibiting UDP-N-acetylglucosamine enolpyruvyl
transferase (MurA) enzyme. MurA enzyme
catalyzes the formation of peptidoglycan precursor,
N-acetylmuramic acid. The binding FOS to MurA
and, thus, the inability to proceed in peptidoglycan
formation result in a bactericidal activity of the
drug [33]. Despite this fact the number of resistant
isolated APEC strains varied from 42.9 to 54.9%
in broiler-breeders and 1-day old chickens. Such

tandancy could be due to the influence of
amynoglycosides to crossprotection development
with fosfomycine.

It is necessary to add that during research period
we isolated 5 multiresistant (non vulnerable to more
than 3 antibiotics) strains of pathogenic E. coli for
example that can be damaged only by colistin,
florfenicol and gemtamicin. All multiresistant
APEC were isolated at the final stage of the research
that indicated resistance development after
prolonged antimicrobial application that also
influenced E. coli isolated from progeny chickens.

Therefore, further investigation on genetic level
dedicated to relationship between APEC isolated
from broilers-breeders and their chicken should be
done. Preventative measueres agains E. coli on
parental flocks such as probiotics, live and
inactivated vaccine application could play a crucial
role in disease control in broiler farming.

Conclusion

It was detected 65 pathogenic E. coli isolates from
broiler-breeders and 1 day old chikens. That has
shown a huge impact of collibacilosis to poultry
farming in different levels of production. The main
lesions were associated with fibrin deposition and
omphlaitis formation. Amomg APEC the most
prevalent were O78 and OI18 serotypes wich
characterized by absence of f-haemolisis. Moreover,
the antibiotic profile of APEC isolated from parenteral
and progeny flocks was similar. There was found
a high leve of resistance to amoxicillin, amoxiclave,
doxycycline, tetracycline and enrofloxacine, more
than 70% of isolated APEC was unvulnarable. If
coliform pathogens are transmitted to broiler
chickens, the risk of developing this infection
increases and the quality of the chickens deteriorates.
In addition, the treatment of birds for a long time
leads to the formation of multi-resistant strains that
affect chickens from the first days of life. Thus,
studying the process of APEC infection through an
integrated production chain can be useful for taking
the appropriate measures to prevent early cases of
coliforms.
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! Harionansauii yHiBepcutet «Kueso-Mormmsaebka akagemisn» (HaYKMA), Kuis, Ykpaina
2TuctutyT Mikpobiosorii 1 Bipycosorii im. JT. K. 3abonorHoro HAH Vkpainu, Kuis, Vkpaina

3TOB «llentp BeTepuHapHOi AiarHOCTHKNY, KuiB, Ykpaina

KOJIBAKTEPIO3 YV KYPUAT-BPOMJIEPIB
TA MOI'0O ETIOJIOTTYHUM 3B’S130K I3 BIOJIOTTYHUMUA
XAPAKTEPUCTUKAMMU BUALJIEHUX IITAMIB ESCHERICHIA COLI
3 INIEMIHHOT'O TIOT'OJIIB’ S

Meta gocaigKeHHs1 — 3’ ICYBaTH HAsIBHICTh €TIOJOTIYHOTO 3B’ I3KY MK KOJIIOAKTEPi030M B OJHOICH-
HUX Kypyar Ta OlOJOTIYHHUMH XapaKTePUCTHKAMHK 130JSITIB E. coli, aKki Oyllo BHIIJICHO BijJ MTaxiB i3
mieMinHoOro craga. Meromu. J{ocimiKeHHS MPOBOIMIA Ha OJHIHM 3 MTaxo(haOdpHK 13 3aKPUTUM ITHKIOM
BHPOIIyBaHHS IPOTIATOM yChOT'O MPOJAYKTUBHOTO Tepiony. /st OIiHIOBaHHS MATOJIOTTYHHUX 3MIiH 31iHC-
HIOBAJIM PO3THH 3aruOIUX KypaT Ta 0aThKiB-OpoiiepiB 1 BU3HAYANN CTYMIHb IXHBOTO ypakeHHs. [1eH-
TH}IKaIio0 0akTepiii MPOBOIMIIN 32 JTIOTIOMOTOI0 TecT-cucTeMu Api20E, 3 momanbIimM cepoTHITYBaHHSIM
1ICHTU(IKOBAHUX 130JISITIB Ta OIIHIOBAHHSAM iXHBOT TEMOJIITUYHOI aKTUBHOCTI. SIKICTP 1 )KHTTE3MATHICTD
n000BUX Kypuar Bu3Hayau 3a mpotokosiom Global Hatchery Health Programme. UyTnuBicTs BUIIICHHX
130isITIB E. coli 1o anTHO10THKIB BU3Hadasm metonoM Kip6i — bayepa. PesyawsTaTu. Bin GpoiiepiB-miij-
HUKIB (n = 14) Ta omHOAEHHUX KypyaT (n = 51) Oyno BUAICHO 65 MaToreHHUX 130iITiB E. coli. 1e 3acBin-
YWJIO 3HAYHUH BIUIMB KOJI0AKTEPio3y HA MTaXiBHUIITBO HA Pi3HUX PiBHSAX BUpoOHHUIITBA. OCHOBHI ypa-
JKeHHsI OyJIM TIOB’s13aHi1 3 BiJKJIaJeHHAM (QiOpuHy Ta yTBOpeHHIM oMuaity. OcTaHHIN MIT BIUTMHYTH Ha
JKUTTE3NATHICTh Kypyart, MpoTe cepeaHiil 0an 3a mkanoro [lacrapa ctanoBus 9,7. Cepen D0CHiUKSHUX
MaTOTeHHHUX MTANIMHUX KHITKOBUX Manuvok (Avian pathogenic Escherichia coli, APEC) HaiinommpeHi-
muMu Oyau cepotun O78 ta O18, siki XapakTepu3yBalucs BIICyTHICTIO B-remodisy. ba Oisbiie, aHTH-
olotnunuit mpodine APEC, BuaiieHHMX i3 mapeHTepajbHUX Ta MOTOMCTBEHHX CTaj, OyB IMOIIOHUM.
VY nociipKeHNX 1301 TiB OyJI0 BUSBIICHO BUCOKHI PIBEHb PE3UCTEHTHOCTI JI0 AMOKCHIIMIIIHY, aMOKCHKJIABY,
JTOKCUIMKITIHY, TeTPaluKIiHy Ta eHpoduokcanuny. [lonan 70 % Bunineanx APEC Oynu HeBpazuBuMHA
JI0 3TaJIaHUX aHTUMIKpOOHHX mpenapariB. HalieeKTHBHIMMMH aHTHOIOTHKAMHU BUSBUIIMCS KOJICTHH,
reHTaminuH Ta GiaopdeHikoi, CTIHKICTh 10 sKUX cnoctepiranacs ymme 0,0 % Tta 2,0 %; 14,3 ta 9,8 %;
7,1% Ta 2,0 % Buaiteanx APEC Bim OpoiiepHHX TIUIEMIHHHX TOpiA Ta KypuyaT BiAMOBIIHO.
BucnoBku. OTxe, y IbOMY JOCIIKCHHI BCTAHOBJICHO Oe3mocepeHiii 38’130k Mixk i3ossatamu APEC,
BHJIIJICHUMH B1JI TUIEMIHHOI IITHIN Ta Kyp4dar-OpoisiepiB. Kpim Toro, mokasaHo, 1o TpuBaje JiKyBaHHS
NTaxiB MPU3BOAIIO 10 (GOPMYBaHHS MYJIBTHPE3UCTEHTHUX IITAMIB KHIIKOBOI MAJNWYKH, SKi BpaXaiu
Kypuyar i3 epIiux JHIB )XUTTA. BUBYCHHS Tipoliecy 1H(IKyBaHHS MaTOreHHUMU E. coli depes3 iHTerpoBa-
HUW BUPOOHUYHIA JAHIFOT MOXKe OyTH KOPHUCHUM IS BXKUTTS BIIITOBITHUX 3aXOIB IIIOJO 3amo0iraHHs
paHHIM BHIIaJKaM KOJi0aKTepiosy.

KarouoBi cioBa: matoreHHa nrammHa KumikoBa manuuka (APEC), crilikicte 710 aHTHOIOTHKIB,
KoJTibakTepios.
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OJHOHYKJEOTHIHI MOJIMOP®I3MHA B MOCJIIIOBHOCTSIX
T'EHA PINA JESAIKAX JUATLIOITHUX BUIIB POLY AEGILOPS

Buou pooy Aegilops L. € eenemuunum pecypcom 0isi nepeHecents HO8UX 2eHi8, 30Kpema HOBUX alelis
2€HI8 NYPOIHOONIHIG, V NuteHuYio M aKy. IIypoiHdoninu a i b — HUZLKOMONEKYIAPHI OLIKU, SKI GUSHAUAIONb
mexcmypy enoocnepmy 3epra y Triticum aestivum ma cnopionenux eudie. Mema pobomu — ananiz uacmom
MPAnAHHAL OOHOHYKAeOMuUuoOHux noaimop@izmie (SNP) xoodyrouux nocaioosnocmetl eena Pina ounnoionux
6U0I8 e2lIoncie nopisHAHO 3 peepencroro nocrioosuicmio copmy T. aestivum Chinese Spring ceped nocii-
dosHocmell, npeocmasnenux y 6asi NCBI.

3 6aszu oanux NCBI 6yno 6idibpano nocridosnocmi eena Pina ounnoionux eudie ecinoncis: 32 nociioos-
Hocmi Ae. speltoides, 8 nocnidosnocmeti Ae. bicornis, 5 nocnidosnocmeti Ae. sharonensis, 6 nociioosHocmeti
Ae. searsii, 8 nocnioosnocmen Ae. caudata, 10 nocnioosnocmeun Ae. comosa ma 14 nocriooenocmetnt
Ae. umbellulata. Ax pegepernchy nocuioosHicms GUKOPUCTOBYEATU NOCTIO0BHICIb 2eHA NYPOIHOONIHY d
(anenv Pina-Di1a) DQ363911.1 copmy CS. Ilocniooernocmi supisnroganu 3a 0onomocor npoepamviu MEGA 11.

Cepeo npoananizosanux nocnioognocmeli eena Pina Ae. speltoides, Ae. bicornis, Ae. sharonensis,
Ae. searsii, Ae. caudata, Ae. comosa, Ae. umbellulata cymapro euseneno SNP y 61 nozuyii kodyouoi nocnioos-
Hocmi. Y piznux 6udie 6y10 6i0 11 00 30 SNP. Buou ezinoncie oxapaxmepusosano 3a uacmomamu mpanjisit-
HSL HYKIeOMUOHUX 3aMiH. Y Oinvuocmi 6udis e2inioncie nepesaxcaioms Hecunonimiuni saminu. SNP y dsox
NO3UYIAX MPANTIAIOMbCA Y 6CIX QOCHIONCEHUX OUNIOIOHUX 8udie ecinoncis, a cim SNP e npumamannumu
auue suoam cexyii Sitopsis. Cepeo ycix npoananizosanux eudie eciioncie minoku Ae. searsii mae SNP, wo ¢
VHIKAIbHUMU 07151 8UOY | 3AIKCOBAHT Y 8CIX npedcmasieHux y 6azi 0anux nocai008HOCHISX.

Karwuogi cinoBa: mypoinnonin, SNP, Aegilops, Pina, paagukaiibHi aMiHOKUCIIOTHI 3aMiHH, KOHCEPBATHB-
Hi aMiHOKHCJIOTHI 3aMiHH, CHHOHIMIYHI 3aMiHH.

Beryn Ae.
Bunu pony Aegilops L. € LiHHUM TeHEeTUYHUM  Ae.
pecypcom Jisi IepeHEeCeHHsI HOBHMX TEHIB, IO BU-  Ae.
3HAYAIOTh SIKICTh 3€pHA Ta CTIHKICTh 70 abloTHYHUX  Ae.
i OiotmuHux QakropiB, y mmeHumo Iriticum  Ae.

searsii (S°S%), Ae. caudata (CC) (CUHOHIM
markgrafii, T. dichasians), Ae. comosa (MM),
uniaristata (NN), Ae. umbellulata (UU).
speltoides, Ae. bicornis, Ae. longissima,
sharonensis, Ae. searsii HajgexaTb 10 CEKIUI

aestivum L. (renomHa ¢opmyna AABBDD, 2n =42)
[1-3]. 3a xnacudikamiero Banm Cnarepena (Van
Slageren) [4], BuninsitoTe 22 BHIM €TLJONCIB. 3a
JCAKMMH 1HIIMMH TAKCOHOMIYHHUMH CHCTEMaMH
€riJIOTICH 3apaxoBYIOTh 10 pony Triticum [5]. Cepen
Hux 10 € murmuioimaumu Bupamu (2n = 14). Ile
Ae. tauschii (DD) (cuHoHIM Ae. squarrosa),
Ae.  speltoides (SS), Ae. bicornis (S°SP),
Ae. longissima (S'S'), Ae. sharonensis (S™"S*h),

© Cosinosa O. I., Bniom A. b., 2025

Sitopsis, Ae. caudata — no cexuii Cylindropyrum,
Ae. comosa Ta Ae. uniaristata — 10 CEKIl
Comopyrum, Ae. umbellulata — no cexuii Aegilops.
Ae. tauschii, sxuil € foHOpOM TeHOMY D mmenwi
M’SIKO1, HAJIGXKUTh J10 cekiii Vertebrata [4,6]. Came
Ae. tauschii 3aBnsaye T, aestivum TakOK 03HAKOIO,
SK M’SIKO3EPHICTh, PIBEHb SIKOI BHU3HAYAETHCS
ajensiMu MypoiHjomiHoBux reuiB [7]. Jlokyc Ha,
0 MICTUTh TICHO 34eruieHi reHu Pina-DI Ta
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Pinb-D1, HassBHUI Ha KOPOTKOMY TUIEY1 XPOMOCOMH
5D i BifcyTHil Ha TOMEOJOTTYHUX XPOMOCOMaxX SA
15B T aestivum ta T. turgidum [7,8].

[Typoingonian (MypoiHIOMIH a Ta IypOiHMIO-
JIiH b) — HU3BKOMOJIEKYJISIPHI IUCTETH- 1 TpUnTodaH-
Oarari O17IKM 3epHa 3 HAJAPOJUHH MPOJIAMIHIB; ITypo-
IHHOMIH a criagaerbes 31 120 aMiHOKMCIOTHHUX
3anumkiB [9]. Y ckiaai He3pinoro OGITKOBOTO Mpo-
JYKTY ITypOIH/IOJIIHOBUX I'€HIB € CUTHAJILHUM METITHT
i3 19 aMiHOKMCIIOTHMX 3aJIMIIKIB Ta HEBEIUKi
N- Ta C-xiHIleBI (h)parMeHTH, SIKi BiJIIICTUTIOIOTHCS
3 (opmyBaHHSAM 3pinoro Oinka. Y mosumii 66—73
y MypoiHJONiHY a (BIAHOCHO TOYATKy HE3piIoro
0Ois1ka) € Tpunrtodan-Oaratuii JOMEH, KU 111e Ha31Ba-
10Th TpHmnTodaHoBuM MotrBoM, WRWWKWWK [9].
Tpunrtodan-0aratuii JOMEH BiJANOBIAE 3a aHTH-
MIKpOOHI BiacTHUBOCTI mypoingoninie [10]. Tenn
MypOIHIOMIHIB HE MICTATh IHTpPOHIB [9] momiGHO
JI0O TEHIB MpoJiaMiHiB (DIiaJuHIB Ta CyOOJIWHHIIb
DJIIOTEHIHIB), T4, HA BiJIMiHY BiJl BIAcHE MPOJIaMiHiB
Ta I1HMHMX OUIKIB HAJIPOJMHHU IPOJIAMIHIB, BOHH
€ Jine B ofuHU4YHIA Korii [11]. AnenbHuit ckiazg
MyPOIHJIONIHIB BU3HAYAE TEKCTYPY 3€PHA, SIKa, CBOEIO
Yeproro, BILIMBAE HA TOMEJ 3epHA MIIICHHUIII Ta BOJIO-
MOIVIMHAIBHI BIIACTUBOCTI OOponiHa. Bibiny Kijb-
KICTb CHeprii, HeoOXiAHY A HOMENy TBEPA03EPHHUX
3pa3KiB 3epHa IMIICHHII TTOPIBHIHO 3 M’ IKO3EPHUMH,
OB’ SI3YIOTh 13 CHJIBHIIIIOIO a/Ire3i€10 MK TIOBEPXHS-
MH KPOXMAaJIbHHX TPaHyJl 1 OUTKOBUM MAaTPHKCOM
eHnocrepmy 3epHiBku [7,11,12].

JIxepeioM pi3HOMaHITHOCTI TeHIB ITypOIH/IOJIHIB
JUIs 30araueHHs TeHO(OH Y MIIEHUI MOXYTh OyTH
pi3Hi BuM eritorici [ 1]. BiamoiHi OLTKH erijioncis
TaKkoX Ha3MBaroOTh mypoingoninamu [13]. TTocmigos-
HOCTI TYpPOIHJOJIHOBUX TEHIB PI3HUX BHIIB €Ti-
noriciB mpezcranieHi B 6a3i ganux NCBI (National
Center for Biotechnology Information) y pe3yspbrari
JIOCTI/DKEHb pisHUX aBTOpiB [14-20]. MeToro Hamoi
poboTu OyB aHai3 YacTOT TPAIUITHHS OJHOHYKJICO-
TuaHUX nonimMopdizmiB (SNP) komyrounx mocmigos-
HOCTEeM reHa Pina NWIUIOIOHUX BUIIB €rUIONCIB
cekuiii Sitopsis, Cylindropyrum, Comopyrum Ta
Aegilops TOpiBHSHO 3 pe(hepEeHCHOFO MOCITIIOBHICTIO
copty T. aestivum Chinese Spring cepen mociiioB-
HOCTeH, ipencrapienux y 6asi NCBI.

Marepianu i meToau

3 6a3u manux NCBI Oyno BinibpaHo mociinos-
HOCTi reHa Pina IWIUIOINHUX BUIIB €EriJIONCIB
Ae. speltoides, Ae. bicornis, Ae. sharonensis,
Ae. searsii, Ae. caudata, Ae. comosa Ta
Ae. umbellulata.

[ochinoBHocTi  Ae.  speltoides: AY622788.2,
AY622789.2, AY622787.2, JX648382.1, JX648381.1,
JX648380.1, IX648379.1, 1X648378.1, EU268474.1,

FJ898230.1, FJ898229.1, FJ898228.1, FJ898227.1,
FJ898226.1, FJ898225.1, FJ898224.1, FJ898223.1,
FJ898222.1, FJ898221.1, FJ898220.1, FJ898219.1,
EU307588.1, EU307587.1, AJ302097.1, AJ302096.1,
DQ269835.1,DQ269834.1,DQ269833.1,DQ269832.1,
DQ269831.1, DQ269830.1, DQ269829.1.

IMocmigoBuocti  Ae.  bicornis: AY622795.2,
AY622794.2, FJ898215.1, FJ898207.1, AY608587.1,
DQ269844.1, DQ269843.1, DQ269842.1.

ITocnigoBHoCcTi Ae. sharonensis: AY622796.2,
EU268476.1, FJ898217.1, FI898216.1, DQ269841.1.

ITocmigoBHocTi  Ae.  searsii:  AY622793.2,
AY622792.2,JX648377.1,1X648376.1, DQ269840.1,
DQ269839.1.

IMocmigoBuocti  Ae.  caudata:  JX648375.1,
IJX648374.1, JX648373.1, 1X648372.1, JX648371.1,
AY608594.2, AY608586.1, DQ269848.1.

ITocmigoBHocTi  Ae.  comosa: JX648370.1,
JX648369.1, JX648368.1, 1X648367.1, FJ898210.1,
FJ898211.1, FJ898209.1, FJ898206.1, DQ269846.1,
DQ269845.1.

ITocnigoBHocti Ae. umbellulata: JX648389.1,
JX648388.1, J1X648387.1, J1X648386.1, JX648385.1,
JX648384.1, JX648383.1, LC375780.1, LC375779.1,
LC375778.1,L.C375777.1,L.C375776.1,LC375775.1,
DQ269847.1.

PedepeHCcHOO TOCTIIOBHICTIO CITyryBajia Io-
CJIIIOBHICTB '€Ha MypPOiH0MIHY a (anenb Pina-D1a)
DQ363911.1 copry T aestivum Chinese Spring (CS)
3 6a3u manux NCBI. [TocnigoBHOCTI BUpiBHIOBAIN
3a jonomororo nporpamu MEGA 11 [21]. Anani3
BiIMIHHOCTEH BiJ pedepeHCcHOi MOCIiA0BHOCTI
(SNP a60 3amiHM) TIPOBOMIIH JIUIIIE JIJIST KOJTYFOUHX
MOCIiZIOBHOCTEW. 3aMiHU B HYKJICOTHIHUX 1 aMiHO-
KHCJIOTHHX  IOCJIJIOBHOCTSIX  XapaKTepHU3yBaJIn
3riiHo 3 Kinacudikaiieto, HaBeIeHOW B [22], K cH-
HOHIMIYHI Ta HecHMHOHIMIYHI. HecnHOHIMIYHI 3ami-
HHU, CBOEID Yeproro, MOJUIAIM Ha paJuKalbHI Ta
KOHCEpBaTUBHI. ICTOTHICTH BiIMIHHOCTEH 4YacToT
aHaJi3yBaJH 3a JOTIOMOTOK0 KPUTEPIIO )2

Pe3ysabTaTn T2 00roBOopeHHs

[IpoBeneHo aHati3 BiIMIHHOCTEH BiJ pedepeHc-
HOI TIOCNIJJOBHOCTI T'eHa IypOIHJONIHYy a COpTYy
nreHui CS y mocmiIOBHOCTSX reHa Pina TATUIOT-
HUX BHJIB erinonciB Ae. speltoides (32 mocnigos-
HocTi), Ae. bicornis (8), Ae. sharonensis (5),
Ae. searsii (6), Ae. caudata (8), Ae. comosa (10),
Ae. umbellulata (14). SNP Ta yacToTH 1X TparuisHHS
cepell BUOIPKH TOCTIIOBHOCTEH MEBHOTO BUY TO-
kazaHo B Tabmumi 1. SNP Tparmmsiuce y 11-30 mo-
3UISAX, 3aJIe)KHO BiJl BHIY, HaiOinbme ix Oyno
y Ae. speltoides (30) 1 Halimenie y Ae. comosa (11).
VY O6inemocti BuaiB erinonciB cepen SNP mepe-
B2)XHY YacTKy CTAaHOBWJIM HECHHOHIMIUHI 3aMiHU
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(tabin. 2). CymapHO aJisi BCiX BHIIB II€ CITIBBIJTHO-
HICHHS CTAHOBUTH 75 : 406, 110 iCTOTHO BiJPi3HSIETh-
caBiml:1(¥*=6,95P<0,01).

VY BCiX IIpoaHasIi30BaHUX BUJIIB E€T1IOINCIB 3 BUCO-
koto gactotoro (77,8-100 %) Tpamisiiach CHHOHI-
MiyHa 3amiHa B mnosumii 24 (A—C), nwume
y Ae. umbellulata ii wactora Gyma 43,9 %. Taxy 3ami-
HY TaKOXX MAIOTh YCi HOCIIIOBHOCTI Pina Tumioin-
HUX TmeHuis 1. monococcum (A™A™) 1 T. urartu
(AA) [23]. llle oaniero 3amiHOMO, IO TPAIUISLIACH
y BCIX JIOCHIDKCHUX BHIIIB €riuioncis, Oyia 3amiHa
B no3utii 268 (A—C), sika npu3BoaMIa 10 3aMiHU
METIOHIHY Ha JICWIIUH B aMIHOKHUCIIOTHIH mo3urii 90
noonmu3y Tpunrodan-dbararoro gomeHa. Yactora
Takoi 3amiau Oyna Bix 87,5 no 100 % y BUIIB ceKii
Sitopsis, a Takox 100 % y Ae. comosa, npote Oyna
3HAUHO HIXKYOW Yy BUINIB Ae. caudata Ta
Ae. umbellulata. Huzka SNP Oynmu nmpuTaMaHHUMU
JIMIIE  eriioncaM Ccekimii  Sitopsis: y  MO3HIIIsAX
154 (C—-T), 209 (A—QG), 415 (A—G), 422 (C—QG),
424 (G—A), 431 (T—G) ta 443 (G—A). 3aminu B
nozuiisx 154 ta 443 cuHOHIMIYHI, a peliTa MpU3BO-
JsTh 10 KoHcepBatuBHUX (SNP 209, 424) 1 panukaib-
Hux (SNP 415, 422, 431) aMiHOKHCIIOTHHX 3aMiH.

3amina B nosumii 121 (G—C), mo npu3BOAUTH
JI0 KOHCEpPBATHBHOI 3aMiHM BaJliHy Ha JICHIIMH, € Xa-
paKkTepHOO JUIsl TIOCHTIZIOBHOCTEH Ae. speltoides,
Ae. bicornis, Ae. sharonensis (87,5-100 %) i Tparis-
etbest y 30 % mocrinoBHOCTEH Ae. comosa, € piKic-
Hoto B Ae. umbellulata, ane i He BUSIBNICHO y Ae. searsii
Ta Ae. caudata. AHaJOTIYHY 3aMiHy MarOTh TaKOX
T. monococcum i T urartu [23]. Y 1iii camiit mo3uriii
50 % nocnioBHOCTEH Ae. umbellulata MaroTh 1HITY
3amiHy — G—A, siKa IPU3BOAUTDH 10 3aMIHU BaJiHYy
Ha 13oneiimy. Taka cama 3amiHa 3 HU3bKOIO YaCTOTOO
HasiBHA Cepell MOCIiIOBHOCTEH Ae. speltoides. Kpim
srajganux Buie SNP, st Ae. speltoides Takox € Xa-
PAaKTepHUMH CHHOHIMIUHI 3aMiHM B To3uiisx 230
1270. Y Bcix nmocmaoBHOCTIX Ae. sharonensis, Ha Biji-
MiHy BiJl 1HIIMX BUIB ceKIlii Sitopsis, € SNP B mozurii
89 (T—C) (pe3ynbTaToM € 3aMiHa BaJIIHY Ha aJlaHiH).
3amina B mosuuii 139 (T—G) e xapakrepHOO s
Ae. sharonensis ta Ae. bicornis. Yci 1OCIIIOBHOCTI
Ae. searsii matots SNP y nozumisix 7, 162, 186 Ha Big-
MiHY BiJI IHIIIUX BB CT1JIONCIB.

Cepen 18 SNP, siki TparisiroThCs B MOCHTIZOBHO-
crsix Pina Ae. umbellulata, BUCOKI 4acTOTH ITOHA
75 % wmaroTp juure Tpu: B mo3uiii 230 (cMHOHIMIYHA
3amina), 257 (G—A), npu3BOAUTH J0 paUKAIBHOI
3aMiHM aMiHOKHCIIOT, apriHiH—TIoTaMid, Ta 392
(G—A, 3amina aprininy Ha jizuH). Cepen st SNP,
npUTaMaHHKX Juiie Ae. caudata, 3 BACOKOIO 4acTO-
toto (75,0 %) npencrapiieHi e Bi: B mo3uiii 136
(A—C) 1273 (A—Q). Ilepia 3amiHa € paJUKILHOKO
(acmaparid Ha TICTH/IMH), a Apyra CHHOHIMIYHOIO.

Cepen yciX TpoaHaTi30BaHUX BHJIIB ETiJIONCIB
mume Ae. searsii mae SNP, 1m0 € yHIKaJbHUMH
JUTSl BUITY 1 3a(piKCOBaHi y BCIX MPENCTABICHUX y 0a3i
JAHUX ITOCIIAOBHOCTSX. L{e CHHOHIMIYHI 3aMiHH B I10-
3uIisix 162 1 186, siki MO)KHA BUKOPHCTATH JJIsI PO3-
poOku crerupiuHuX mpaiimMepiB s igeHTHdikarii
IILOTO BHJIY Cepe/l IHIUX BUJIB CEKIIii Sitopsis.

3pa3Ky EriIoNciB MOXKYTh OyTH JPKEPEIOM HOBUX
QJICJTIB JIUISI CTBOPCHHS TCHOTHITIB MIICHHIIl 3 HOBUMHU
BJIACTUBOCTSIMU IIOZIO PiBHSI M’SIKO3EPHOCTI Ta aHTU-
MikpoOHOT jii. OUeBHIHO, 0 HAMOLIBIN 3HAYHI Bifl-
MIHHOCTI CIIOCTEpiraTUMyThCS JJIsI aNeSIbHUX BapiaH-
TIB 13 3aMiHAMH B TPUNTO(AHOBOMY JOMEHi abo To-
Omm3y (aMIHOKMCIIOTHI mo3MLii 66—73 y He3piioro
OiIKa My poiHIOIIHY a). BiIMIHHOCTI B TOCHTIIOBHOCTI
JUISHKY, 10 BiANOBiga€ TPUNTO()AHOBOMY JOMEHY,
MAarOTh YCl BUJIU CEKIIii Sitopsis y HyKJICOTHIHIH 1mo-
3umii 209 (A—G), 110 BiNOBIIa€ aMIHOKUCIIOTHIN
no3uitii 70 1 MPU3BOJXTE JI0 3aMiHM JII3UHY Ha apri-
HiH. [IpakTU4HO BCi MOCHIZOBHOCTI BUJIB CEKIIii
Sitopsis, de. comosa Ta YacTHHA TOCIIIOBHOCTEH
Ae. umbellulata Ta Ae. caudata maroTb 3aMiHy B O3H-
i1 268, sika peasizyeThesl B 3aMiHI METIOHIHY Ha JIeH-
LIMH B aMiHOKKCIO0THIH no3uii 90. I1e omHuM noTeH-
miiHO BakmuBuM SNP € SNP 'y nosuttii 257, 1o npu-
3BOZIUTH JIO PAJIUKAIBHOI 3aMiHM apTiHiHy Ha [Ty TaMiH
y no3uttii 86. Takuit SNP € B OLTBIIOCTI MTOCITIIOBHO-
creit Ae. umbellulata Ta B OTMHUYHUX TIOCHTIZOBHO-
cTsX Ae. speltoides, Ae. bicornis Ta Ae. caudata. Taka
cama 3amiHa B TO3H1Ii1 257 HasiBHA y BCiX MOCTIOBHO-
CTSX JMIUIONTHUX MIIeHuIn 1. monococcumi T, urartu,
SKi MalOTh €KCTpaM sIKO3epHY TEKCTypy 3epHa [23].
3arajyioM, erijioricaM MpUTaMaHHA M’SKa CTPYKTypa
3epHa. 3okpema, Yed Ta iH. (Chen et al.) [16] aHamizy-
BaJIM PiBEHb TBEPIO3EPHOCTI 3pa3KiB Ae. longissima,
Ae. sharonensis, Ae. bicornis, a TaKOX TOIIIIOIIN
Ae. kotschyi (UUSS), Ae. triuncialis (UUCC),
Ae. juvenalis (DDMMUU) i BUSBUIN M’SKO3EpHY
TEKCTypy 3€pHa y BCiX 3pa3KiB, KpPiM OJHOTO 3pa3Ka
Ae. sharonensis. TBepno3epHi 3pasku Ae. umbellulata
takox BusBiiM Oxana Ta iH. (Okada et al.) [20,24],
III0 BKA3y€ Ha IIMPOKY PI3HOMAHITHICTH IypOiHAOMI-
HOBUX aJIeNIiB €TJIONCIB MO0 PIBHS M’ SIKO3EPHOCTI.

BucHoBku

Cepen mpoaHasi3oBaHUX MOCIiJIOBHOCTEH eri-
norciB Ae. speltoides, Ae. bicornis, Ae. sharonensis,
Ae. searsii, Ae. caudata, Ae. comosa, Ae. umbellulata
cymapHo BusiBiieHO SNP y 61 mo3uiiii kotyro4oi mociii-
JIOBHOCTI TeHa Pina. Y OUIBIIOCTI BU/IIB IEPEBAKAIOTH
HEeCHHOHIMIYHI 3aMiHd. /IBa SNP TparisitoTbes y Beix
JIOCITIIPKEHHX BUJIIB eriNorciB, a cim SNP € nputaman-
HUMH JIMIIE BUJIAM CeKilii Sitopsis. YHIKaJIbHI BHIO-
crienudiuni SNP BusiBneno nume s Ae. searsii.

PoGoty Bukonano B mexkax H/IP 0125U001978.
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BigminHOCTI B mocnioBHOCTI rena Pina punoigHux BUAiB erinomncis Bij pedepencHoi mocmigoBHOCTI
Tlo3umist Mo3umist 3amina Xapakre] .
B reHi cs SNP B AK nociaizoBHocti AKCS AK 3a11:/1i1-m*p Ae. speltoides
1 A T 1 M L C
7 G A 3 A T R 0,031
10 C T 4 L F C
23 G C S 0,250
24 A C S 0,969
27 G C S
33 T A S
36 G C S
41 C T 14 A \ C
57 G A S
66 C A 22 S R R
66 C T S
67 G A 23 E K R 0,063
73 G C S
78 C T S 0,125
82 T A 28 Y N R
89 T C 30 \% A C 0,031
96 C T S 0,031
97 G A 33 G R R 0,031
100 G T 34 G C R
104 G C 35 G A C
105 T A 36 S 0,031
106 G C 36 A P C 0,313
121 G C 41 \ L C 0,969
121 G A 41 \ 1 C 0,031
130 A G 44 K E R
136 A C 46 N H R
138 T A 46 S
139 T G 47 S A R 0,031
140 C A 47 S A R 0,031
141 T G 47 S L R 0,031
154 C T S 0,969
162 T C S
186 C T S
189 G A S
201 T C S
209 A G 70 K R C 0,969
230 A T S 0,969
231 A G S
249 T C S
256 C T S
257 G A 86 R Q R 0,031
268 A C 90 M L C 0,969
270 G A S 0,938
273 A G S
314 G T 105 G \ C
316 G A 106 D N R 0,031
320 T A 107 L H R
333 C T S
351 G A S
382 C A 128 L M C
390 C T S 0,031
392 G A 131 R K C 0,031
399 C T S
400 C G 134 Q E R
415 A G 139 N D R 0,969
422 C G 141 P R R 0,969
424 G A 142 G S C 0,969
429 T C S 0,125
431 T G 144 1 S R 0,969
443 G A S 0,844
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Tabruys 1
copty Chinese Spring (CS) ra BigminHoCTi B amiHokucnoTHiit (AK) mocrigoBHocTi
Ae. sharonensis Ae. searsii Ae. bicornis Ae. umbellulata Ae. comosa Ae. caudata
0,143
1,000 0,500
0,333
1,000 1,000 0,875 0,429 1,000 0,875
0,300
0,300
0,143 0,600 0,125
0,143
0,125
0,600 0,125
0,250
0,200
0,125
1,000 0,143 1,000 0,125
0,286
0,333
1,000 0,875 0,071 0,300
0,500
0,25
0,750
0,400
1,000 0,875
0,286
0,500
1,000 1,000 0,875
1,000
1,000
0,400
0,300
1,000 1,000 0,875
0,786
0,333
0,200
0,286
0,125 0,857 0,125
1,000 1,000 0,875 0,143 1,000 0,125
0,750
0,071
0,400
0,071
0,200 0,25
0,200
0,100 0,125
0,857
0,100
0,071
1,000 1,000 0,875
1,000 1,000 0,875
1,000 1,000 0,875
0,200
1,000 1,000 0,875
1,000 0,833 0,875




60

e-ISSN 2663-0613. Haykosi 3anucku HaYKMA. Bionoris i exornoris. 2025. Tom 8

Tabnuys 2
KinbkicTh cunoniMiunux (S), koncepBarusuux (C)
i panukanasaux (R) 3amin y koayrouiii nociinoBuocti rena Pina TunioifHuX BUAIB erijioncis
KinbkicTs 3amin
Bun C R S Pazom
Ae. speltoides 8 11 11 30
Ae. sharonensis 5 5 10 20
Ae. searsii 5 4 6 15
Ae. bicornis 4 6 5 15
Ae. umbellulata 8 6 4 18
Ae. comosa 4 1 6 11
Ae. caudata 3 5 4 12
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SINGLE NUCLEOTIDE POLYMORPHISMS IN Pina GENE SEQUENCES OF
SOME DIPLOID SPECIES OF THE GENUS Aegilops

Abstract

Species of the genus Aegilops L. are a genetic resource for transferring new genes, in particular new
alleles of puroindoline genes, into common wheat. Puroindolines a and b are low molecular weight proteins
that determine the grain endosperm texture in Triticum aestivum and related species. The aim of the study
was to analyze frequencies of single nucleotide polymorphisms (SNPs) in the coding sequences of the Pina
gene in diploid Aegilops species in comparison with the reference sequence of the 7. aestivum variety
Chinese Spring (CS) among sequences available in the NCBI database.

Sequences of the Pina gene of diploid Aegilops species were selected from the NCBI database,
comprising 32 sequences of Ae. speltoides, 8 sequences of Ae. bicornis, 5 sequences of Ae. sharonensis,
6 sequences of Ae. searsii, 8 sequences of Ae. caudata, 10 sequences of Ae. comosa, and 14 sequences of
Ae. umbellulata. The sequence of the puroindoline a gene (the Pina-Dlia allele) DQ363911.1 of CS was
used as a reference. The sequences were aligned using the MEGA11 software.

Among the sequences of the Pina gene of Ae. speltoides, Ae. bicornis, Ae. sharonensis, Ae. searsii,
Ae. caudata, Ae. comosa, and Ae. umbellulata, a total of 61 SNPs were detected in the coding sequence.
Different species showed between 11 and 30 SNPs. The Aegilops species were characterized with respect to
the frequencies of nucleotide substitutions. In the majority of Aegilops species, nonsynonymous substitutions
predominate. SNPs at two positions occur in all the diploid Aegilops species, and seven SNPs are
characteristic of only the species from the section Sitopsis. Among the Aegilops species, only in Ae. searsii
there are species-specific SNPs that are fixed in all its sequences presented in the database.

Keywords: puroindoline, SNP, Aegilops, Pina, radical amino acid substitutions, conserved amino acid
substitutions, synonymous substitutions.
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MOHITOPHUHT THBA3IMHUX JEPEBHUX BUIIB POCJIUH
B YPBOEKOCHUCTEMAX MICTA KU€EBA

Y cmammi nasedeno pezynvmamu MOHIMOPUHEY THEAZIUHUX OePesHUX 6udi6 POCIUH HA Mepumopii
micma Kuesa. Y npoyeci docnioocenus 3a donomozoio cepsicy GBIF 6yno eusisnerno 12 makux 6udis i no-
KA3aHO, W0 HAUNOWUPEeHTWUMU 0epeeHUMU TH8AZIIHUMY dudamu € KieH sAcenerucmuil (Acer negundo L.),
Ppobinis 3eunatina (Robinia pseudoacacia L.) ma 0y6 uepsonuii (Quercus rubra L.). Hatibinvw axmusHum
BUOOM, WO NOWUPIOEMBCS, € KaeH sceHenucmull (Acer negundo L.). IIposedene 00cniodicents nokasano,
wWo ypoarnizosani mepumopii, 30Kkpema Micma, € 0cepeoKamu WeUOK020 NOWUPeHHs IHBA3IHoI (ropu uepes
IHMEeHCUBHUTI AHMPONOLEHHULL BNIUB, NOPYUIEHHS NPUPOOHUX Ceped08ULly ICHYBAHHS MA HeOOCMAMHIl KOH-
mponw. [l eghekmugnoeo nogoodcen s 3 IH8AZIMUHUMU BUOAMU POCIUH HA YPOAHI308AHUX MEPUMOPIAX
Vrpainu 3anpononosano maxi 3axo0u: cucmemMamuyHull MOHIMOPUHe, GION0SITYHUL KOHMPOIb, MEXAHIUHI
Memoou KOHMPOI0, 00MeNCeHUll XIMIYHUL KOHMPOb, PO3POOIeHHs cmpameziil OJisk NOBOOINCEHHS 3 A0BEH-
MUBHUMU BUOAMU HA 3A2AIBHOOEPICABHOMY | MICYEBOMY PIGHAX MA NIOMPUMKA HAYKOBOI OIIbHOCMI 6 Yill

cgepi.

KurouoBi cjioBa: iHBa3iiiHi AepeBHI BHIU POCINH, MOHITOPUHT 010pI3HOMAHITTS, YPOOCKOCHUCTEMH.

Beryn

VYpOanizarlisi € OnmHi€0 3 HAWBAXKIMBINIMX Ta
IIBUAKO 3pOCTAIOYMX DIOOANBPHUX TEHACHIIH, IO
MIPU3BOAUTH 110 30UIBIIEHHS THUCKY Ha MPHUPOJHI
Oioronn B micrax. [HBa3iliHI BHIIU POCIUH CTAalOTh
CEpHO3HOI0 3arpo3010 sl O10PI3HOMAHITTS Ta €KO-
JIOTIYHOI ~ CTIHKOCTI  ypOaHI30BaHMX TEPUTOPIH,
30KpeMa BEJHMKHX MicT, sk-oT KuiB. JlocmimkeHHs
iX MOMIMPEHHS Ta BIUIUBY HAa MICBKi €KOCHCTEMH
€ aKTyaJbHUM 3aBIAHHSAM, OCKUIBKH II€ TaCTh MOXK-
JIUBICTH PO3POOUTH e(hEKTUBHI 3aX0AN KOHTPOJIIO Ta
YIPaBJIiHHS, CIPSIMOBaHI Ha 30epeXeHHs MPUPOI-
HOTO CEepEeOBHILA Ta CTBOPEHHS 37I0POBOTO i €KOJIO-
T1YHO CTIHKOTO CepeIOBUINA JIJIsl MEIIIKAHIIIB MicTa.

YpOanizoBaHi TEPUTOPIi € OCepeIKaMU IIBUIKOTO
MIOIMPEHHS 1HBa31HHOI (Iiopu 4epe3 1HTCHCUBHHN
AHTPOIIOTCHHUH BIUIUB, MOPYIICHHS IPUPOIHUX Ce-
PEIOBHIIL iCHYBaHHS Ta CTBOPSHHSI HOBHX SKOJIOT1Y-
HUX Him. Haibinpml nommpeHuMH 1HBa31HHUMHU
BUZIaMHU B YKpaiHi Ta YKPaiHCHKUX MIiCTax € poOiHis
3Bu4aiiHa (Robinia pseudoacacia L.), xieH siceHe-
mactuit (Acer negundo L.) Ta aiiaHT HaWBUIIUHA
(dilanthus altissima (Mill.) Swingle) [3,5].

© Buwencoxa 1. I, Jlucenxo /1. O., 2025

[Iporuiecu mommpeHHs aABEHTHBHUX BUIIIB POCITHH
CTBOPIOIOTh 1CTOTHY 3arpo3sy st (hiTOpi3HOMaHITHO-
cTi Ha TepuTopii Ykpainu. LLlopoky KiibKicTs Heabo-
PHUTI'€HHHX POCIIHH 301UIBIIYEThCS, IXHI MICIIe3pOCTaH-
HS1 PO3LIMPIOIOTHCS, @ TEMIH IXHBOTO 3aHECEHHSI, 110-
IIAPEHHS Ta CTYTIHB HaTypaJti3ailii 3pocTatoTh. dropa
Ykpainu BUPI3HAETHCSI BACOKMM PiBHEM aJIBEHTH3AIIIT,
aJDKE aJJBEHTHBHI POCITMHU CTAaHOBIATH IIIOHAMMEHIIIE
14 % Bix 3aranpHOI KUIBKOCTI BUAIB. Ha cwhoromHi
CTIOHTaHHA (HpaKIlis aBeHTHBHOI (iopu Ykpainu Ha-
miaye ronaa 830 BB CYITMHHUX POCIIHH, CEPE]T SIKUX
Omm3bko 50 € HeOe3leyHMH 1HBa3liHUMU BUIAMU.
HeraruBHuii BIvB iHBa31iHUX BUIB HA Oi0pi3HOMA-
HITTSI 0COOJIMBO BITMYTHUIA y peTioHaX, Jie PUPOITHHN
POCIIMHHUM TOKPUB € JIy’Ke po3pi3HeHHM. [3omsmis
TIOMYJISIIIA  MICIIEBUX BHIIB POCIWH, CHpPHUYMHEHA
JIFOJICHKOIO JTISUTBHICTIO, 3POCTAE, 1 BIUIUB aJBEHTHB-
HUX BHIB POCIIMH 3HAYHO NPHIIBUIIYE IIEi TpoIIec.
VemimHicTh 1HBa3ii 3aJICKUTH BiJl TOrO, HACKUIBKU
e(eKTUBHO BHJI MOKE PO3IIMPHUTH CBil MOTCHITIHHIN
apealsi, yTBOPIOIOYM CTiMKi MOMyJsLii B HOBUX €KO-
cucreMax [9]. Lle BinOyBaeThCS He JIMIIIE Yepe3 aHTPO-
TOTCHHUI BIUTUB, ale W 3aBASKH CIPHITINBUM
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OIOTUYHHMM Ta a0IOTHYHAM YMOBaM 0e€3 TOBTOPHOTO
BHCCCHHA ):[iacnop HUIIXOM aHTPOINOXOPHOIO IMOMIN-
peHHS. Y pasi «IIOBTOPHOTO» CaMOPO3CENCHHS BHIY
Horo apeast po3IINPIOETHCS, TIPOTE 1IN MPOLIEC MOKE
OyTH MOBIJIBHUM Yepe3 MPUpPOIHi 6ap’epH, sIKi OTpio-
HO TMOJIOJaTH, XO4Ya AHTPOIOTCHHUH BIUIUB MOXE
TIPUIIBUIIIATA TIeW Tipoliec. BUTbIICTh 1HBa3IHHMX
BUJIiB B YKpaiHi pO3MIMPIOIOTH CBill apeas 3a J0moMo-
ror0 JU(Py3HOr0 Ta CTPUOKOMOMIOHOTO PO3IMOBCHO-
TokeHHs. [ludys3He po3MmmpeHHs BinOyBaeThCs mepe-
BaKHO Yepe3 CAMOPO3CEIICHHSI BU/TY, TOMI SIK yTBOPCH-
HsI OCTPIBHUX apeajiB BiOYBAEThCS 3a CTPUOKONOAI0-
Horo Tury. Llei mporiec Moxke OyTH pe3ybTaToM
SIK IIPUPOTHOTO PO3TMOBCIOKEHHS 1acop Ha BEIHKI
BijICTaHi (HAIPHKJIA, 3a JOTIOMOTOK Tedil pidok abo
MIEPEHECEHHsI NITaXaMH), TaK 1 aHTPOIIOXOPHOTO (Ha-
TPUKIAn, dYepe3 KyJIBTHBYBAaHHS, TPaHCIOPT abo
3 HACIHHSIM).

[HBa3iiiHi BUM B ypOOSKOCHCTEMaX MICT YKpaiHH
€ CEepHO3HOI0 MPOOJIEMO0, SIKa BIUIMBAE HA MICIIEBY
¢dropy Ta eKoJoriuHy piBHOBary. I[HBa3iiiHI BHJIH,
SIKL TMOMIMPIOIOTBCA B HOBUX JII HUX C€KOCUCTEMax
1 3aBJAlOTL IIKOJAW, CTAalOTh Je1alll OlIBIIOI
3arpo3010 AT ypOaHi30BaHUX TEPUTOPi YKpaiHu.
Y 2023 porti MiHICTEpCTBO 3aXKCTY JOBKULIS Ta MPH-
POMHUX pecypciB YKpalHU 3amporoOHyBalio TEpertiK
Yy)KOPIZHUX BHIIB JePEB, 3a00POHEHUX Y BiITBOPEH-
Hi jticiB. Jlo mepeniky ysiiinum 13 BuiB: aitnant Haii-
BUIIUH, apaltisi MaHBWKYPChKa, B SI3 HU3BKUH, TIIe/TU-
Yis KOJFo4a, FOpiX YOpHUIA, TyO 4epBOHHIA, KapKac 3a-
XIJTHHAH, KJICH SICCHEJIMCTHUH, MACIIMHKA BY3bKOIIHCTA,
MaBNOBHIA (BUAM Ta TiOpumu), poOiHis 3BHUAiiHA,
yepemxa Ii3Hs, SCCH MeHCUTbBAHCHKHUH [§].

Hocnimpkenns ypoanizoBaHoi ekocuctemu JIbBo-
Ba [8] ympomork 2014-2016 pokiB mokazaiu, IIo,
X04a CHHAHTPONHA (UIopa MEepPEeBaKHO CKIIAIAEThCs
3 arodiTHOl (pakilii, KiTbKICTh aIBEHTHBHUX POC-
JMH 3pOCTa€ B 30HAX, IO 3a3HAJIM TEXHOTEHHOT
Tpanchopmartii. Cepell IepeBHUX 1HBA31HHUX BUJIIB
MepeBaKAIOTh KJICH siceHenucTuid (Acer negundo L.)
1 poOiHis 3BuuaitHa (Robinia pseudoacacia L.).
Jrom  BucamKytoTh Ol OyIWHKIB, y CKBEpax,
nmapkax i Jjicocmyrax amopdy KyuioBy (Amorpha
fruticosa L.), macnuHKy By3bKONMUCTYy (Elaeagnus
angustifolia L.) Ta ny6 yepBonuii (Quercus rubra L.).

Cepen nepeBHUX iHBa31HNX BUJIIB y MICBKUX 010-
TOrax XapKoBa € KIIeH siceHenucTri (Acer negundo L.),
poOiunis 3Buyaiina (Robinia pseudoacacia L.) Ta B’53
wusbkuit (Ulmus pumila L.) [4].

[Ipobnema BUAIB-BCEJICHIIIB HACTIIBKM 3HAYHA,
IO MpPO HEOOXIJAHICTh KOOPIMHOBAHHMX 3aXOJliB
KOHTPOJIIO 32 HUMHU 3a3HAYCHO B TEKCTAX MIXKHAPOI-
HUX JIOKyMEHTIB, SK-0T KOHBEHIIist mpo OiojoriyHe
pi3HOMaHITTS Ta bepHChbka KOHBEHIIiSl TIPO OXOPOHY
JTuKoT ¢utopu 1 (dayHH Ta NPHPOIHHUX CEPEIOBHII

icHyBaHHs B €Bporni. €Bporneiicbkuii Coro3 yXBainuB
Crparerito 6iopiznomanits €C 1o 2030 poxky [10].
Y rpymari 2022 poky 196 xpain mnignucaiu
KyHbMiHCBKO-MOHpeEanbCchbKy TII00aNbHY PaMKOBY
nporpamy y chepi GiopizHomaniTTs [11]. V 1ux
JIOKyMEHTax MepeadadeHo BUMOIU JI0 KOHTPOIIO
MONTUPEHHS 1HBAa31MHUX BH/IIB.

O0’cKkTH 1 METOAM JOCTiIKEeHHA

biopizHomanitTa 6ioTomiB Micta Kuesa 3aie-
JKUTB BiJ] Horo (i3uko-reorpadiyHOro po3TantyBaH-
HSI Ta reOoMOp(ONOTIYHOI CTPYKTYpH, KA Ma€ ABi
(izuko-reorpadiuHi 30HH: 30HY MIIMIAHUX JIICIB
[omicest Ta jicocTenoBy 30HY. MicTo po3lineHe
piukoro JIHIIpoO, 0 BIIMBA€E HA F€OMOPQOIOTIUHY
Ta naHamapTHy cTpyKTypy. IliBHIYHO-3axi/1Ha Yac-
THHa KueBa HaNeKXUTH O MOPEHHO-BOAHO-THOIO-
BUKOBOI miockoi piBHuHEM KuiBcbkoro Ilomices, ne
TPAIISIOTHCSI IEPHOBO-CEPEIHBOIIA30IMCTI IPYHTH
g OopeaqTbHUMHU Ta OOPEOHEMOPATIBHUMH JTiCAMH
3 Pinus sylvestris Ta Quercus robur.

Cxigna yactiHa Kuepa, po3ramioBaHa Ha JiBOMY
Oepesi J{ninpa, OXOIUTIOE TepIry Ta APYry Haa3arliaB-
Hi Tepacu piuku. Ilepira Hag3amIaBHa Tepaca po3Ta-
mosaHa Ha Bigcrani 10-13 kM 1 OXOIUIIOE MacuBU
Tpoemuna, Bockpecencskuid, Japuund. [pyra Han-
3arIaBHa Tepaca oxomroe MacuBr Kymukose, Jlico-
BHH, BUKIBHS, SIKi € 3HMKEHUMH JaBHHOATIOBIAIBHI-
MU JIPIOHOXBUIISICTUMHA PIBHHHAMH 3 TTICKAMH Ta TITH-
HHUCTHMH ITICKaMH, @ TaKO)K JIEPHOBOCIA0KO- Ta ce-
PEIAHBOITIIBOMMCTUMH  TIAHUMH 1 CYITIIIAHUMH
IpyHTaMH, Jie 3pOCTAI0Th CyXi, CBIKI O0pH Ta cyOopu.

VY HU3UHHHX 1 IPUTEPACHUX MICIIX 3a00JI09CHI
3HIDKCHHS Ta 3allafiiHU MaroTh CJIa0Ky JpEHaXHY
CUCTEMY 1 TOKPHUTI TydHO-OOJIOTHUMH, OOJTOTHUMH,
TOp(OBO-00TOTHUMHU TIpyHTaMu 1 TopdoBHIIaMHy,
JIe POCTYTh BOJIOT1 TPaB’SIHMCTI POCIIMHHU Ta BUIBII-
Hsku. L[i yMOBHU XapaKTepHi MepeBaskKHO IS TiBOTO
Oepera B MiBHIYHO-CXIJHIM, CXIIHIA Ta TMiBICHHO-
CXiJHi yacTuHi MicTa (Hampukiaa, Burypismiina,
Tpoenwmna, JlicoBuii, XapKkiBCbKHii), a HA TPABOMY
Oepesi — y MiBHIYHIN YacTUHI (HAITPHUKIIAL, MAaCUBU
0060110Hb, MIHCBKHIA).

Jns jticocTenoBoi 30HM MicTa XapaKTepHi JaH[-
madTH IMHPOKOIHCTIHUX JIciB (3aiiMarots 39,4 % Te-
puTOpii), SIKi OXOILTIOIOTH MiJBUILECHI JICOBI PIBHUHU
1 CXWJIM 3 CIPUMH, SICHO- Ta TEMHO-CIPHMH JIICOBUMHU
CYIIMHKaMH Ta JIETKOCYIIIMHKOBUMH IpyHTamu [2]. Lli
nanamapTa chopMyBaTHCs i CBKUMHU CyiOpoBa-
MU Ta Ji0poBamu 3 Quercus robur, Carpinus betulus,
a TaKoX 13 JOMIIIKor¥0 Acer platanoides, Tilia cordata,
Ulmus laevis, poCIMHHUMH YTBOPEHHSIMH 3 Di3HO-
TpaB’sM 1 3makamu. JlicocTenosi anmmadTi mommpe-
Hi B LEHTpalbHil, MiBACHHIA 1 MiBACHHO-3aXiIHIN
gactuHax Micra (JIyk’sHiBka, CTapokHiBChKa TOpa,
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3amkoBa ropa, [leuepcrk, Jluca ropa, YopHa Topa,
BaiikoBa ropa, baruesa ropa, [onociis i Tepemkn).

Jlykxu po3TamroBaHi B HUI3HHHHX Ta MPUTEPACHAX
3a00JI0YeHNX 3HWKEHHX 1 3amaguHax [luimpa, ae
TTOKPUTTS CKJIATAETHCS 3 JYYHO-OOJIOTHHUX, OOJOT-
HUX, TOp(PoBO-00JI0THUX TPYHTIB. BepOoBo-Tomore-
Bi 010TOIMH, SIKi MICTATH (hParMEHTH BOJIOTHX JTiOPOB,
pO3TaIoBaHi Ha CIAOKOXBIJISICTHX 3aIlJIaBHUX PiB-
HUHAX 3 MICKaMH, JIEPHOBUMH 1 JTYYHUMH (parMeH-
TaM¥, a TAKOX MIAHUMH | CyMiIIaHUMH TPYHTaMH.

3rigno 3 gocuimkenasm S I1. [linyxa Ta
VY. M. Anbomkinoi [2], 3eneHa 3ona micra Kuesa
3aiimae nmpubmu3Ho 428,9 kM2, o cTaHOBUTH 51,3 %
yciei ot micta. HaitbinbIry yacTHHY 3€1€HHUX 30H
CTaHOBJIATH XBO¥HI Ta MilllaHi Jtick 3 Quercus robur;
Pinus sylvestris — 340,82 xm? (40,8 %), po3raioBani
Y CXIiJHIM, MIBHIYHO-3aXiHIN Ta 3axiHIN YacTHHAX
MiCTa, MEPEBAKHO MITYYHOTO MOXOKEHHS. 3araiomMm
THCTSHI JticH 3aiimaroTh 88,09 km? (10,5 %). 3okpe-
Ma, TPHUPIUKOBI JICH Ha MilaHux Tepacax JlHimpa
3 Salix alba, Salix fragilis, Populus nigra, Populus
tremula 3aiimarote 47,34 xm? (5,7 %), a nayku —
27,21 xm?* (3,2 %). JlyboBo-cocHOBI Ta TpaboOBO-
JyOOBi JIICH B JIICOCTETOBIH YaCTHHI Ha MiBICHHOMY
3ax0Jl MicTa 3aliMarOTh HEBEJMKY YacTKy — BIIIO-
BimHO 52,51 km? (6,3 %) Ta 7,58 km? (0,9 %).

Jnst mocmipKeHHsT 1HBA3IMHUX JIGPEBHHUX BH/IIB
Ha TepuTopii MicTa BUKOpHUCTOByBanmu cepsic GBIF.
3 Horo JIOMOMOTOK Ha aJMiHICTPATHBHINA TEpUTOPIi
Micta KueBa 3/iliCHIOBAIIN MOIITYK 1HBa31MHUX JepeB-
HUX BB pOCIHH. YHCEIBHICTh KOXKHOTO BHIY BH-
3HaYaJIM B KUTBKOCTI HOTO 3HAXi0K Y IIOMY CEpBici.

Pe3yabraTn q10ciiaeHHs Ta iX 00roBOpeHHs

[Ipupoana ¢uopa cynuaHuX pociivH Kuesa mae
moHaiiMeHIe 926 BumiB, siki Hajexarb 10 115 poaun
1400 ponis [1].

VY mpuponniidi ¢iopi M. KueBa mnepeBaxaroTh
BUJM 3 €BpoONeichko-3axigHoasziicbkum (33,26 %)
Ta eBponeiicbkum (26,78 %) Tunamu apeany. 3Hay-
HY YacTKy TaKO)X CTaHOBJIATH BHIH 3 MallCapKTHU-
HUM (tpKyMOopeansauM) (18,03 %) ta romapk-
tuaHuM (15,55 %) tunamu apeamy. Yactka BUIIB
i3 MYJIBTUPETIOHAIBHUM Ta €BPOIEHChKO-aMepH-
KaHCBhKHMM THUIIAMHU apeairy CTaHOBUTH 6,38 % [1].

BusiBeHUX MpeICTaBHUKIB 1HBA31MHKUX JICPEBHUX
BUJIIB POCIIMH y MEKax aAMIHICTPaTHBHOI TEpHUTOPIi
Mmicra Kuepa HaBeneno B Ta0n. 1. 3 omusiny Ha jaaHi,
3a3Ha4YEHI B TAOMNIII, HAUTIOIINPEHIIIIMH ICPEBHUMHU
1HBa3iiHUMU BU1amu B M. Kuesi cranom Ha 21.05.2024
€ KJIeH siceHenuctuit (Acer negundo L.) — 1203 3Ha-
X1IIKH, poOiHist 3BuyaiiHa (Robinia pseudoacacia L..) —
433 3naxinku Ta ay0 uepBonuii (Quercus rubra L.) —
303 3Haxigku. Bei 11 Buan miBHIYHOAMEPHUKAHCHKOTO
MoXO/HKeHHs. HaliMeHIa KiTbKICTh 3HAaX1I0K MpHIia-
Jla HA TaKi BHUIM: MIBHIYHOAMEPUKAHCHKHI 3a MOXO-
JOKEHHSIM TOpix yopHuid (Juglans nigra L.) — 4 Ta npa
TAJEKOCXiTHUX BHIM: KOPKOBE [IEPEBO aMypPChKe
(Phellodéndron  amurénse) — 11 1 naBnoBHIsA
(Paulownia) — 15 3HaxiJoK.

SIKI1I0 MOPIBHATH 3 TIOMEPENHIMHU IOCIIKEHHIMHU
ajBeHTHBHOI (topu Micta Kuesa y 2002 pomi [12],
TO cepel JEpPeBHUX BHUJIB HOBUMHU € 3HAXiJKH
TPbOX BHJIB: Topixa dopHoro (Juglans nigra L.),
KOPKOBOTO JiepeBa amypcbkoro (Phellodéndron
amurénse) Ta MacIMHKA BY3bKOJUCTOI (Elaedgnus
angustifolia L.).

[IBHAKICTh TIOMIMPEHHS 1HBa31HHUX JEPEBHUX
BUJIIB POCIHH OYyJIO OIIHEHO ISt TPhOX HaMOiNbII
MOIMUPEHUX BUIIB: poOiHis 3BHWYaiiHa (Robinia
pseudoacacia L.), xineH sceHenuctudl (Acer
negundo L.), ny0 uepBonuit (Quercus rubra L.).
Marnu po3ranryBaHHS 3HAXiIOK KOXKHOTO BHIY IO-
JlaHo Ha puc. 1, 2 Ta 3 BiAMOBITHO.

Tabnuya 1
KinbkicTp 3Haxizok inBa3iiiHuX nepeBHUX BUAiB pocauH y M. Kuesi (cranom Ha 21.05.2024)
Ne . . .
3/l Bun KinbkicTe 30axigok
1 Aitnant HaiiButmit (Ailanthus altissima (Mill.)) 241
2 B’s13 amsekuii (Ulmus pumila L.) 116
3 I'nennuis xomoua (Gleditsia triacanthos L.) 58
4 Topix wopnwmii (Juglans nigra L.) 4
5 Jy6 uepBonwuii (Quercus rubra L.) 303
6 Kapkac 3axiguuii (Celtis occidentalis) 48
7 KopxkoBe JiepeBo aMmypcebke 1
(Phellodéndron amurénse)
8 Knen scenenucruii (Acer negundo L.) 1203
9 Macnuzka BY3bKOJACTa 37
(Elaedagnus angustifolia L.)
10 [TaBnoHist (Paulownia) 15
11 PoGinist 3suuaiina (Robinia pseudoacacia L.) 433
12 UYepemxa mizHs (Prunus serotina (Ehrh.) Ag.) 225
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Juis  nocnijpkeHHS Oya0 B3SITO I SITUPIYHHMA
nepiof (3 2019 no 2024 pik). KinekicTs 3HaXimok
Ha TepuTopii Micta Kresa HaWOUIBII MONIUPEHUX
1HBa31MHUX JEPEBHUX BUIIB POCIHH 32 POKAMU Ha-
BEJICHO B Ta0JI. 2 Ta Ha puC. 4.

3a nepion 3 2019 no 2024 pix 3aranbHa KUTbKICTh
3HaxIJIOK poOiHii 3BHUaitHOT (Robinia pseudoacacia L..)
craHoBmwia 395, nyba depBoHoro (Quercus
rubra L.) — 267 1 xieHa sceHenuctoro (Acer
negundo L.) — 1125. 30inblIeHHs KiTBKOCTI HOBUX
TOYOK TIOSIBU IIMX BHIIB B1JI0YyBaJIOCh HEPIBHOMIPHO,
[0 MOB’SI3aHO CaMe 3 aHTPOIOTCHHHM YHHHHUKOM.
Haiibinpime 3Haxinok Robinia pseudoacacia L.
oyno y 2021 poui — 129, Acer negundo L. Taxox
y 2021 poumi — 463, a Quercus rubra L.
y 2023 pori — 79.

JluHaMiky 30UTBIICHHS 3HAXIZOK IMX 1HBa3ii-
HUX BUJIB POCIIMH MOKa3aHO Ha puc. 5. Haifmsun-
I TEMIT OMUPEHHs Ha TepuTopii M. Kuepa Oymo
BCTAHOBJICHO JUIsi KJIeHa siceHemucroro (Acer
negundo L.).

Hiarpama (puc. 4) mokasye KiJbKiCTh 3HaXiJOK
UX BUIIB 3a pokamu, 3a mepiox 3 2019 poky
no 19.05.2024.

EdextuBHe ymnpaBiiHHS 1HBa31HHUMH BUIaMH
pociauH Ha ypOaHI30BaHHX TEPUTOPIAX YKpaiHu
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Robinia pseudoacacia L.

2019 w2020 w2021

Acer negundo L.

norpeOy€e KOMIUIEKCHOTO IMJIXOAY Ta CITUIBHUX
3yCHUJIb YPSAOBUX OPraHiB, HAYKOBUX YCTaHOB, I'PO-
MaJICBKHX OpraHi3aiiii Ta MICIICBOrO HACEJICHHSI.
IIpononyemo Taki 3axoau A epeKTUBHOTO yNpaBs-
JIHHS 1HBa31MHUMU BHJIaMU POCIIMH:

* MoOHITOpUHT Ta ieHTUdiKalisg — MPOBEACHHS
CHCTEMAaTHYHOTO MOHITOPUHTY IUIS BUSBICHHS Ta
imenTudikarii iHBa3iMHUX BUAIB POCIHH Ha ypOa-
Hi30BaHHMX TepuTopisix. lle nmacTp 3Mory BuUacHO
BXKMBAaTH 3aXOAIB JUIsl iX KOHTPOJIO Ta YHUKHEHHS
TIOAAJBIIOTO TOIIHPEHHS.

* Po3po0reHHs cTpareriii Ta miaHiB Jiif — po3poo-
JICHHSI 1 BIPOBAJDKCHHS CTpaTerid Ta IUIaHIB i
JUIL yNpaBliHHA 1HBA3ifHUMM BHJAMH POCIHH,
30KpeMa BHU3HAYCHHS MPIOPUTETHUX BUJIB JJIsl 0O-
POTHOU Ta METOMIB iX KOHTPOJIIO.

* bioJjOriyHMi KOHTPOJb — BUKOPHCTAHHS
010JIOTIYHUX METONIB KOHTPOIIO: BBEICHHS
MPUPOJIHUX BOPOTIB 200 KOHKYPEHTHHX BHJIIB,
10 IOTIOMAararoTh y 3MEHIICHH] MOMYIIALIN 1HBa31#-
HUX BUJIB POCIIHH.

* MexaHiuHi METOAN — BUKOPUCTAHHS MEXaHiu-
HUX METOJIB, SIK-OT py4YHE BHJIAJCHHS a00 BHKO-
pucTaHHA TeXHiKI/I UL BUAAJICHHS POCJ/IMH, MOXC
OyTH e(pEKTHUBHHM CIOCOOOM KOHTPOJIO 3a IXHIM
TMOIIHNPCHHAM.

463
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94 36
72 67 61 59 '

35 ”
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Quercus rubra L.

Bua

2022 w2023 m2024

Puc. 4. KinpkicTb 3HaX1I0K TPbOX BHIIB POCIIHH 32 POKAMH

Tabnuys 2

KiabkicTh 3Haxigok Ha Teputopii M. Kuesa momupenux inBa3iiHuX JepeBHHX BHIIB POCJIHH 32 POKAMH

Bu KinbkicTb 3HaxXigok 3a pokamu
A 2019 2020 2021 2022 2023 2024 Paszom
PoGinis 3Buyaiina
(Robinia pseudoacacia L.) 4 4 129 2 86 10 395
&e; ”‘fe‘fg‘;%“ociﬂ)“ 11 224 463 188 172 67 1125
fgf;ggfgzgfa L) 12 35 61 59 79 21 267




Buwencoxa 1. I, Jlucenxo [{. O. MOHITOpUHT iHBa31i{HUX AePEBHHUX BHIIB POCIHH B ypOoekocucTeMax micta Kuesa 67

* OOMeXeHHI XIMIYHHHA KOHTPOJb — BUKOPH-
CTaHHS XIMIYHMX METOJIB, SK-OT BHKOPHCTaHHS
repOIMIiB, Ui ¢(PESKTHBHOTO 3HUIICHHS 1HBAa31H-
HUX POCIHH y BU3HAYCHUX MiCIIsIX.

* OcBiTHI Ta 1H(pOPMAIIIHHI KamMIaHii — IpoBe-
JICHHS OCBITHIX Ta iH(pOpMaLiHHUX KaMIIaHil cepes
MICIIEBOTO HACEJICHHS MO0 MPOOJIEMH 1HBA3IHHUX
BUJAIB POCIHH, IXHBOTO BIUIUBY Ta METOAIB
KOHTPOJIIO.

e IlinTpuMKa HayKOBHUX JOCTIKEHb — (DiHAHCY-
BaHHS Ta MiJTPUMKA HAYKOBUX JOCIIJDKCHB 00
1HBa31iHUX BHUIIB POCIHMH, iX OioJorii Ta MeToiB
KOHTPOJIFO, JJIs1 MOITYKY Hale(eKTHBHIIINX PIllICHb
y 1i cdepi.

[IpoTsrom TpUBaIOro Yacy MeXaHiuHi Ta XiMid-
Hi METOAY KOHTPOJIO 3a aKTUBHICTIO 1HBa31MHMX
BHJIIB OyJIM HAWTIOMIMPEHIIINMH, ane ixHs edek-
TUBHICTb 1 TPUBAJICTh 3AJIMIIATICS HA HU3BKOMY
piBHi [7]. bionoriuauii KOHTpPOJIb, ab0, TOUHIIIIE,
OiomoriuHe peryynoBaHHs, sike 0a3yeThCs Ha iIHTPO-
JOYKIii TPHUPOJHUX BOPOTIB 1HBa31iHUX BHIIB
y MeXaX iXHbOr0 BTOPHHHOTO apeaiy, BHKOPH-
CTaHHS MPHUPOIHUX BHIIB 3 BUCOKOIO KOHKYPEHTO-
CIIPOMOXHICTIO, 3abe3medye CTiHKI pe3yabTaTu
CTPUMYBaHHs iHBasiiHOTO mporecy. [lei miaxin
AKTHBHO PO3BHUBAETHCS Ta BIPOBAKYETHCS B €BPO-
mi ta [TiBHIUHIA AMepHIi.

BucHoBkH

IHBa3iiiHi poCIMHN CTAHOBIATH CEPHO3HY 3arpo-
3y Jisi O10pi3HOMAHITTS YKpaiHW, OCKUIbKA BOHH
BUTICHSIIOTh MICLIEBI BHUIH, 3MIHIOIOTH CTPYKTYpY
€KOCHCTEM 1 3HIKYIOTh iXHIO CTIHKICTB JI0 30BHIIII-
HIX YMHHHKIB. YpOaHi30BaHi TEpPUTOpIi, 30KpeMa
MICTa, € oOcepenKkaMH IIBUAKOTO MOIIMPEHHS
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iHBa3ilHOI (hiopH Yepe3 IHTCHCUBHUI aHTPOIIOTCH-
HUI BIUIMB, MOPYIICHHS MPUPOIHUX CEPEIOBHII
ICHYBaHHS Ta CTBOPEHHSI HOBUX CKOJIOTTYHHX HIIll.

JocniguBmm iHBa3iliHy ypOaHO(IOopy MicTa
Kuesa 3a pomomororo cepricy GBIF, BusBuim,
1110 HAMOIBII MOIUPEHUMH EPECBHUMU 1HBa31HHNU-
MU BHJIAMH € KJICH siceHenmucTuid (Acer negundo L.),
poOiHis 3Buyaitna (Robinia pseudoacacia L.) Ta ny0
yepBoHUiA (Quercus rubra L.). J{ns ananizy nuHami-
KU TIOLIIMPEHHS 1HBA3iHUX BUAIB POCIHH Y MICTI
Kuesi Oyi10 B34TO 3HaXiJKH BHUIIB pOOiHIi 3BHYAii-
Hoi (Robinia pseudoacacia L.), kiieHa sICEHETUCTO-
ro (Acer negundo L.), nyba depBoHoro (Quercus
rubra L.). 3rigHo 3 pe3yabraTamu MPOBEIEHHUX J10-
CJTIJKCHb, HAHAKTHBHIIIUM BHJIOM, IO IMOIIUPIO-
€TbCSI, € KIEeH siceHenucTuit (Acer negundo L.):
y 2019 pomi 3adikcoBano 83 3HaXiJIKH, a CTAHOM
Ha 19.05.2024 — 1197 3naxinok. Takox Oyno mpo-
aHATI30BaHO KIJBKICTh 3HAXIJIOK 3a POKAMH: Haii-
Oinbiie 3Haximok Robinia pseudoacacia L. Gyno
y 2021 poumi — 129, Acer negundo L. Takox
y 2021 poui — 463, a Quercus rubra L.
y 2023 pomui — 79.

s epexTUBHOTO TOBOIKEHHS 3 1HBa3iHHUMHU
BHUJAMH DPOCJIMH Ha ypOaHi30BaHUX TEPUTOPISIX
VYKkpaiHu MPOMOHYEMO KOMILUICKC TaKHX 3aXOJIiB:
CUCTEMaTHYHUH MOHITOPUHT, OI1OJOTIYHUN KOH-
TPOJIb, MEXaHIUHI METOJM KOHTPOJI, OOMEKEHHM
XIMIYHAH KOHTPOJIb, PO3POOJICHHS CTpaTerid Juis
MOBOJDKCHHSI 3 aJBEHTHBHUMHU BHIAMH Ta IMiJ-
TPUMKa HAyKOBOI JIIsIIBHOCTI B 111 cepi. OpieHTH-
POM ISl IPOBE/ICHHS MiCLIEBOI MOJIITHKH 31 30epe-
JKCHHSI O10pI3HOMAHITTS MPUPOAHUX OI0TOIMIB MiCT
VYkpainu mae cratu Crparerigs €C mjono 6iopizHo-
MaHITTs 10 2030 poky.

1197

2022 2023 2024
Pik

Quercus rubra L.

Puc. 5. [lunamika 301IbIICHHS 3HAX1IOK 1HBa31i{HUX BUAIB POCIUH
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I. Vyshenska, D. Lysenko
National University of Kyiv-Mohyla Academy (NaUKMA), Kyiv, Ukraine

MONITORING OF INVASIVE WOODY PLANT SPECIES
IN URBAN ECOSYSTEMS OF KYIV

Abstract

The article presents the results of monitoring invasive woody plant species in Kyiv. According to the
research conducted using the GBIF service, 12 invasive woody species were identified: Ailanthus tree
Ailanthus altissima (Mill.), Siberian elm Ulmus pumila L., honey locust Gleditsia triacanthos L., eastern
American black walnut Juglans nigra L., red oak Quercus rubra L., hackberry Celtis occidentalis, Amur
cork tree Phellodendron amurénse, ash-leaved maple Acer negundo L., oleaster Elaedagnus angustifolia L.,
Paulownia Paulownia tomentosa, black locust Robinia pseudoacacia L., and black cherry Prunus
serotina (Ehrh.) Ag. The most common invasive tree species in Kyiv as of May 21, 2024, were ash-leaved
maple Acer negundo L. — 1,203 findings, black locust Robinia pseudoacacia L. — 433 findings, and red
oak Quercus rubra L. — 303 findings. All of these species are native to North America. The species with
the lowest numbers of findings were: North American black walnut Juglans nigra L. — 4, and two Far
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Eastern species: Amur cork tree Phellodendron amurense — 11, and Paulownia Paulownia tomentosa —
15 findings. An analysis of the dynamics of invasive woody plant spread in Kyiv showed that ash-leaved
maple Acer negundo L. is the most actively spreading species. Over the five-year period from 2019, the
number of its findings increased from 83 to 1,197. Year-by-year analysis showed the highest number of
findings for Robinia pseudoacacia L. in 2021 — 129, for Acer negundo L. also in 2021 — 463, and for
Quercus rubra L. in 2023 — 79. The study showed that urbanized areas, particularly cities, are hotspots
for the rapid spread of invasive flora due to intensive anthropogenic impact, habitat disturbance, and
insufficient control measures. Proposals for effective management of invasive plant species in urbanized
areas of Ukraine should include systematic monitoring, biological and mechanical control methods,
limited chemical control, the development of strategies for managing adventitious species at both
national and local levels, and support for scientific research in this field.

Keywords: invasive woody plant species, biodiversity monitoring, urban ecosystems.
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IMMOYATKOBI ETAII ®OPMYBAHHS 3AILIABHUX JIICIB
JTHUIIA KAXOBCBLKOI'O BOTOCXOBHUIIA
TA IPOTHO3 iXHHOI'O PO3BUTKY

Hocnioscenns ocywenozo onuuga Kaxoscvkoeo eodocxosuwga y 2023-2024 pp. saceiouunu weuoxe
spocmanna Salix xrubens Schrank, a y 2024 p. — Populus alba L. ma P. nigra L. Bcmarnoeénerno, wo cepeoHi
NOKA3ZHUKU KIILKOCINE NA2OHIE 6epou Ha Kineywb cezony 2023 p. cmanosunu 23 wm./w?, y 2024 p. — 10,3 wm./w?,
a cepeous sucoma 36invuunacs 3i 190 oo 350 cm. CnisgioHowenus ghimomacu cmogoypie, 2iloK, aucmsi
ma KopeHie Ha nepuiomy poyi poseumky cmarosuno 0,45:0,16:0,18:0,2. Po3paxosano nokasnuku HapoCcman-
Ha pimomacu oepes uepes 10, 20 ma 50 poxis, ixHi enepeemuyHi 3anacu ma GYHKYIOHATbHI (RIOMPUMYBATLHI
ma pe2ynioanbui) eKoCUCIEeMHi NOCTyeU 8 MOHEMAapHOMY eK8i8aNeHmI, W0 CMAaHo8IAMb 8i0n08iono 825,
1338 ma 1523 y. 0., 3a ymosu, wo nicu 3atimaroms 30 % naowi 6i0 OHuwa 600ocxosuwja. Bucgimaeno exono-
2iuny ponb 3aniagHux Mmononeso-6epoosux 6iomonie, ujo Maroms 8UCOKe B000PE2YTIO8ANbHE, TPYHMOMSIPHE,
pemediayitine 3HAUEHHs, € OCETUUaMU BETUKOT KITbKOCMI OpHIimo- ma enmomogaynu. Lli 6iomonu oxopowsi-
FOMbCA HA €BPONENCOKOMY PisHi, a 8 Ykpaini cmanosisms 0,1 % niaowi nicie. Ilopyweno numants npo nedo-
yinoHicms 8i0H061eHHs Kaxoscbkoeo 600ocxosuwya ti HeOOXIOHICNG YXBATIEHHS BUBANCEHO20 PIULEHHS 3 YDAXY-

BAHHAM EKOHOMIYHO20 3HAYEHHS eKON02IYHOT Ma ICMOPUKO-KYIbIMYPHOL YIHHOCMI.

Kurouogi ciioBa: KaxoBchke BOIOCXOBHUIIIE, €KOLIU/I, TOMOJIEBO-BEepOOBI 010TOMH, 3ariaBa, eKOCUCTEMH1

MOCJIyTH.

Beryn

Pociiickko-ykpaiHchbka BiliHa 3aBlana BeIH4e3-
HUX 30UTKIB HE TINBKU CYCHUIBCTBY, EKOHOMILI,
aye W mpuponi. BakmMBUM 3aBIaHHSIM HAyKOBIIIB
€ pO3pOOJICHHST METONUKHU SIK OLIHIOBAHHS TaKHX
30MTKIB, TaK 1 BIAHOBIEHHS €KOCHCTEM JIO CTAOIIb-
HOTO CTaHy, MPOTHO3YBAaHHS MOMJIMBUX HETaTUBHUX
HACIAKIB U1 iX MiHiMIzamii. OxHUM 13 HANOLIbIINX
EKOJIOTTYHUX 37104MHIB OyB migpus KaxoBCchKoi rifpo-
exekrpocTanmii (mam — Kaxoeckka I'EC), mo 3a-
Oe3rnevyBalia eHepreTuyHi noTpedu, PyHKIIOHYBaH-
Hs1 3a1opi3bKoi aTOMHOT €JIEKTPOCTAHIIIT, 3pOIICHHS
CLITBCBKOTOCIIONAPCHKUX ~ YTiflb,  CYIHOILIABCTBO.
PyiiHarist cnipuunHMiIa, 3 OTHOTO OOKY, OCYIICHHS

BOJIOCXOBHIIIA, @ 3 1HIIOTO — 3aTOIUICHHS IiBAEHHI-
IIUX PETIOHIB.

3ro10M MOCTAJIO TIUTAHHSI PO BiHOBJICHHS BOIO-
CXOBHIIIA. Ypsijl yXBaiuB BijmosinHe pimenss ([Tocra-
HoBa KM Vkpainu Ne 326 Binm 20 Gepeznst 2022 p.
«Ipo 3arBepmkennst [lopsiiKy BU3HAUYEHHS IIIKOIA
Ta 30MTKIB, 3aBIAaHMX YKpaiHi BHACTIZOK 30pOiiHOi
arpecii Pociiicekoi @enepartii» [1]). AkueHT Oyimo 3po0-
JICHO caMe Ha BiIHOBJICHHS, 1HILI BapiaHTH HE PO3IJIsi-
Jam, 00 1€ JIaBajio MOMKIIMBICTH YHHKHYTH TIPO-
Leaypy OuiHkKM BIUMBY Ha aoBkuwis (OB/). Ilpote
BUCJIOBIIFOBIUCS JTyMKH MO0 IHIIMX TPOEKTIB ab0
3amumMTd JIHIIpO B NPHUPOAHOMY CTaHi, IO JACTh
3MOTY BiipofuTH ipupoay Bemukoro Jlyry.
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ChoronHi cUTyallisl CKIAJIAEThCS TakK, M0 B Haki-
OKYiil IepCIeKTHBI BiIHOBIICHHS! HEMOXKIIMBE, 00
JliBoOepexokss 3aMIaeThCss OKYNMOBAaHHM, TpaBHi
Oeper obcTpimoeTses. Tox Ha 11 TepuTopii po3mo-
YaJluch MPHUPOJIHI MporiecH (GopMyBaHHS 3arljIaBHUX
CKOCHUCTEM, 1 TPOTHO3YBaHHS IXHBOTO PO3BUTKY
€ Iy’Ke BXIMBUM. Take MPOTHO3YBaHHS IPYHTYETh-
Cs Ha JIBOX MIIXOJax: MO-Tieplile, Ha ysABJICHHI (BUeH-
HI) PO CyKIeCii pOCITMHHOTO MOKPUBY, sIKi BioOpa-
JKAIOTh HAMPSIMOK PO3BUTKY, & MO-IPYyre — Ha TePMO-
JMHAMIYHUX MIIX0/aX, SKi JIAI0Th 3MOTY OIIIHUTH
3MiHy MPUPOAHUX KOMIIOHEHTIB y KUIBKICHUX ITOKa3-
HuKax. OIHUM 13 KITIOYOBUX [OKA3HUKIB TAKOTO OLli-
HIOBaHHS € eHepris, Ky FO. Oqym [2] Biry4yHO Ha3BaB
«EKOJIOTTYHOFO BATIOTOIOY. EHEpris sk MipHiI0 3MiHH
oprasizaiiii eKOCHCTEeM XapaKTepU3y€eThCs THM, 10 €
OJIMHUIN T BUMIpPY, 0OpaxyHKy, BiJIoMi CIIBBIJHO-
IIEHHS MK OKa3HUKaMu 0ioMacH, ByIIento (Tymy-
Cy), muxaHHs, poTocuHTe3y Tomo. Ha ocHOBI eHep-
TeTUYHUX TOKa3HUKIB MOXKIIMBA OIIHKa MpOIECiB
KpYroo0iry pedoBUH, €JIEMEHTIB, TPO(PIUHHX JIAHITFO-
riB (KHBJIEHHS KOHCYMEHTIB, PEIyLEHTIB), BifoMi
3aKOHU Tepepo3MnoniTy ii Ha pi3Hi piBHI opraHizaii
«mipaMiay eHeprii». 3 HayKOBHUX IMO3MILH BaKIHBO
OIepyBaTH TEPMOJMHAMIUHUMHU 3aKOHAMH, BIJIO-
BIJTHO JI0 SIKMX PO3BUTOK POCIMHHUX YTPYIOBaHb
CTIPSIMOBaHMH Ha BIIOCKOHAJICHHSI MEXaHi3MIB HaKO-
nuueHHs ((ikcanii) eHeprii, 3MEHIIEHHS EHTPOMii
Yyepe3 YIOCKOHAJICHHS aJallTHBHHUX BIIACTHBOCTEH
BuiB. ToOTO eHepreTHYHMH MOTEHIIIaN € PYIIIHHO0
CHJIOIO, STKa BU3HAYAE BEKTOP PO3BHUTKY EKOCHCTEM,
ixHIO0 camoopraHizauito [3]. EnepreTuuni noxaszHu-
Kd, (GOpMH X HAKONMMYCHHS Ta IOAANbIIA TpPaHC-
(dhopmartisi XapakTepu3yoTh BIJIOBib €KOCHCTEMH
Ha 30BHINIHIA BIUTMB a00 i1 «BHECOK» y 30BHIIIHE
cepenoBuie. Lle 3HANILIO BTIJICHHS B MOHATTAX €KO-
CHUCTEMHHX TOCIYT, 30KpeMa MiATPHUMYBaJIbHUX 1 pe-
TYTIOBAJIbHUX, SIKi 3a0€3MeUyI0Th CTIHKICTh, (PyHKIIIO-
HYBaHHS Ta PO3BUTOK EKOCHCTEM, TOOTO BijoOpa-
KAaIOTh IXHIO ponb y 6iocdepi. OcTanHiM yacoM 3a-
MICTh €Heprii BAKOPUCTOBYIOTh ITOKa3HUKH KapOOHY,
110, 3 OAHOTO OOKY, MAalOTh MaTepiaibHy, (i3HUHY
OCHOBY, @ 3 1HIIIOTO — OUIBIIY JIJIsl CIPHHHATTS PO3-
MipHicTb (1 kr C = 28,2 MIx).

3 onIsAy Ha Taki TCOPETHYHI YSIBICHHS 1 T11X0-
I B 1[Il CTaTTi MU aKIEHTYEMO yBary Ha OIliHIO-
BaHHI IMOKa3HUKIB 010MacH Ta eHeprii pi3HUX CTaIii
PO3BUTKY TOIOJIEBO-BEPOOBUX 3apOCTEH, K1 O 1au
3MOTY BIJJOOpa3uTH crenudiky Ta 4acoBi 3MiHH
(biToMacH Ta eHeprii B mporeci po3BUTKY BiJl MOYAT-
KOBHX CTaJlil 10 (pOpMyBaHHS 3aIIaBHUX JIICOBUX
CKOCHCTEM 3piJIOTO THUILY.

OmiHIOBaHHS TaKUX EKOCHCTEMHHX IOCIYT
(HaBITH MOIpPH TE, LIO0 HE BPaXOBAHO PECYPCHUX
1 comiaabHO-iHQOPMAIIHHUX IMOCIYT) Ja€ 3MOTY

pO3paxyBaTH €KOJOTIYHY CKJIAJOBY 3HAYyIIOCTI
3aIIABHUX €KOCHCTEM 1 Ha OCHOBI IX HOPiBHSHHS
YXBQJIATH BUBAKEGHE PIICHHS MO0 JOIIIBHOCTI
BinOynoBu Kaxoscrkoi 'EC.

Marepiaiau Ta MeTOIU T0CTiIZKEHHS

Marepianu st JOCTiKSHHsT OyJI0 OTPHMAHO i1
Yyac 4YOTHUPBOX MOMBOBUX BHUI3AIB y 2023-2024 pp.
Ha TEPUTOPIr0 XePCOHCHKOT Ta 3armopi3pKoi obnacten
Ha JUIHKaX JHUIa KaXoBChKOro BOJOCXOBHIIA
Ta B Mekax 0. XOpTHIIl, Jie TiepeBakaiia Bepba abo
Tonost. JlocniKeHHs TPOBOAMIIH B TIEPio]] MAKCUMY-
My BereTarlii B JIITHIH Ta 1l 3aBepIIIeHHs B OCIHHIH Jac.
Tpu Buiznu Oyno 3ailicHeHo Ha Teputopito Hario-
HAJIbHOTO TMpupoHoro mapky «Kam’sHcbka Ciuy:
TepIInii BUI3M — 4depe3 25 AHIB micns pyHHyBaHHS
nmambou Kaxoscwkoi 'EC (30 yepBus 2023 p.), apy-
ruit — uepes 3,5 micsai (19 xotHst 2023 p.), Tpetiit —
gepe3 10 micsi (11 kBiTHS 2024 p.). [Tix yac neprmx
JIBOX BHUI3/iB BiJHOBJICHHSA BEepOOBUX Oi0TOIIB OyI0
00CTEXXEHO Ha TPhOX JUISIHKAX y Mekax Harionass-
HOro npupoaHoro mapky «Kam’siHebka Ciuy: 1) 6anka
Kam’saka Ha cxim Bim mambu  (47.004532 N,
33.581613 E); 2) 6anka MustiBChKa Ha 3axiJ1 Biji JaMOu
(47.086039, 33.647000 E); 3)0amka MuiBceka
Ha cxin Bin nam6u (47.085281 E, 33.652056 N). JIBa
BU3H (25 kBiTHA Ta 20 )K0BTHSI 2024 p.) OyI10 3iHC-
HEHO JI0 HiBHIYHOI YacTUHU KaX0BCHKOIO BOIOCXOBH-
ma — M. 3anopixoks, ¢. MarnokarepuHiBka (JTBHA
Oeper) Ta c. Kaniscbke (mpaBuii 6eper p. JHinpa).

JlocmiKeHHST OXOTUTIOBAJIO Bi3yaJlbHE OI[IHFOBaH-
HSl TEPUTOPiH, MPOBEJACHHS Ie00OTAHIYHUX OIHUCIB
y JOCTYIHHX Micisgx. Ha o0miKkoBHX JUISTHKAX 4 X4 M
MPOBOAMIN MiAPAXYHOK KITBKOCTI OCOOMH BepOH
Ta TOTOJII, BUMIPIOBAJIM TXHI BHCOTY, TIPUPICT 32 MU-
HYIUHA Ta TOTOYHHUN piK, AiaMeTp, MiApaxOBYBaH
KIUTBKICTB KHMBHX 1 BimMepynX riutok. Jis migpaxyH-
Ky 6iomacu Binbupau no 10 maroniB BepOu i Tomodmi
Cepe/THBOI BUCOTH, sIKi 3pi3ay Ha piBHI IPYHTY. Bu-
3Ha4YeHHs OioMacu MpoBOAMIHU B aboparopii IncTu-
TyTy 60TaHiku iM. M. I'. Xonoaroro, mo nependada-
JI0 BIJOKpPEMJICHHS TPhOX (ppaxuiii (CToBOYpa, I'iIOK,
JIICTKIB) Ta TXHE 3BAKYBaHHS y CBIXKOMY Ta BUCYIIIE-
HOMY CTaHi. BucynryBaHHs IpoBOMIN B TEPMOCTATI
npotsiroM 72 roauH 3a temrneparypu 70 °C Bianosiz-
HO JI0 METOJIUKH OLIHIOBAHHS BMICTY CyXOi Pe4OBHU-
HU B JIMCTKAX Ta IIMTOMOI INIJILHOCTI cTebia [4].

Ha ocHOBI 1muMXx JaHMX  pO3paxoByBaJd
nokasHuku eHeprii (1 krC = 282 MJlx, a6o
1 1 CO,-exB = 103,4 ['/Ix), OLiHIOBaJIK KOPENATHBH1
3B’SI3KM MIXK MTOKa3HUKAMH Ta OyayBaJd MPOTHO3HI
MOJielTi O/IJIBILIOT0 PO3BUTKY JEPEBOCTaHY, HAKO-
MUYEHHS Ta TpaHcopMallii XHIX SHEePreTHYHHX
3amaciB, 1[0 XapaKTEePU3YIOTh (PYHKIIOHATBHI €KO-
CUCTEMHI TIOCITYTH.
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PesyabraTn Ta iX 00roBopeHHst

BepboBi HacamkeHHsI, M0 (GOPMYIOTHCS Ha -
nsiHKax KaxoBCHKOTO BOJOCXOBHINA, MPEICTABICHI
nepeBaxHo TiopugoMm (Salix xrubens Schrank), mo
3a (JOPMOIO Ta CTPYKTYPOIO JHCTKOBHX IUTACTHHOK
MaloTh O3HaKW BepOu Oinoi (Salix alba). Tomons
mpejcTaBlieHa aBoMa BupamMu — Populus nigra L.
ta P, alba L.

3apocTaHHs BOIOCXOBHUIIIA BepOoIo Bif0yBagocs
mBUAKHMHA Temramu. Yepes Tpu TrkHi (30 yepBHA
2023 p.) npopocTku BepO csaranu Bucotu 0,5 cm
1 popmyBaiu 2—3 mepImx JUCTOYKH. YacTo mpopocT-
KH PO3MIIYBAIKCS Y BUDIAAI BHIOBKEHHX CMYT,
SIK1 KOPEJFOBAJIA 3 JIIHI€I0 THMYACOBHX YPi3iB BOJIH,
10 BiaXOMuuia. [XHS MIUIBHICTD MOCSTaIa B cepen-
apomy 90 £ 20 ocobun Ha 1 M%, a60 900 THC. 0OCOOUH
Ha 1 ra. {0 KOpOTKOYACOBY, MPAKTUYHO MiCSUHY
CTIIF0 MU PO3IVISIIAEMO SIK IOBEHUIBHY.

[MapamokcaabHOIO € IMBHIKICTH IPUPOCTY BEPOH:
3a 110 110 y aApyTiii TIOJIOBHHI JIiTa Ta TIEPIIiN TOJIO-
BUHI OCeHi cepenHiil mpupict craHoBuB 1,7 cM 3a
o0y, a MakcuMmaibHuil — 2,8 cM. Bucora 3apocreii
Salixxrubens na nHi KaxoBCHKOro BOJOCXOBHIIA
BIJITIOB1/1a€ BHCOTI MICIISl IPYTOTO BETETAIIHOTO Ce-
30HY S. caprea B Yexii [5]. LIBunkomy 3apoCTaHHIO
BOJIOCXOBHIIA, HAMEBHO, CIPHSUIA JIOCTATHSA Kilb-
KICTh BOJIOTH JJIsl IPOPOCTAHHA HACIHHA Ta YKOPi-
HEHHS POCJIHH, BIJICyTHICTh PaHHIX KOHKYDPEHTIB,
JIo0pe OCBITIIEHHS Ta MPOTrpiBaHHS CyOCTpary, BUCO-
KA BMICT IO)KUBHUX PEUOBHH y MYJIHCTHX BiJIKiTa-
nax, (opMyBaHHS SKUX B1IOYIOCH 32 PaXyHOK POJIIO-
YHX YOPHO3EMIB.

Uepes 3,5 micslli Ha THX caMUX JUISTHKaX ce-
penHs YuCenbHICTh 0cOOuH Salix Xrubens 3MeHIIHU-
nacsiy 4 pasu i craHOBHJIA B cepeHboMYy 23 + 6 oco-
6un Ha 1 M%, 260 230 Tuc. ocobun Ha 1 ra. Cepenans
BHCOTa BepOOBUX 3apocTei Oyna OJU3bKO 2 METpiB
(190 £5) 3a MakcUMallbHO 3aMipsiHOI BHCOTH
309 cm. BoaHouac crioctepirangocs Ha OKpeMHUX Ia-
TOHaX Tally)KeHHS, IO 1IeHTU(DIKYEThCS K IMaTyp-
Ha cTajig po3BUTKY. OTxe, 3a 3,5 Micsli pO3BUTOK
BepOM MPOWIIOB BiJi TPOPOCTKIB 1O I1MaTypHOI
cranii. Ha apyromMy poli OHTOT€HETHYHOTO pPO3-
BUTKY pOCHHH S. Xrubens epexonsiTh y BIpTriHUIbHY

CTaJIif0, KOJIM BUCOTA BEpO Y BOJIOTHX OaraTux ymo-
Bax jocsria 347,91 £ 32,05 cm, a Ha cyxux OiTHUX
ninranux cyocrparax e 208,2 + 22,5 cm. HIBua-
KicTh pocty Populus nigra, sika 3pocTae Ha CyXUX
OIQHMX MINIAHUX BiAKIagax, 3HAYHO MEHIIa
(124,9 + 11,6 — 201,4 + 16,2 cm). [IpupicT maroHis
JISPEBHUX BHUJIB Ha JPYroMy poOIll Bereraiii
JIo KiH1s KBiTHA 2024 p. cTaHOBUB OJIM3BKO TPETH-
HU BiJl MHHYJIOPIYHOTO TPUPOCTY, IO 3aJIC)KHTh
BiJl YMOB 3BOJIOKEHHSI Ta OararctBa cyOcTpary.
Y mporieci pocTy NaroHiB CrocTepiraeTbest Gopmy-
BaHHS KpOHU. Bike Ha moyaTKy Apyroro BereTauiii-
HOTO CE30HY KUIBKICTh OIYHUX TiJIOK 30UIBIIYETHCS
1 CIIOCTEpIraeThCsl TalyXKEHHS IPYTroro MOPSIKY.
BinOyBaeThcsi BIIMUPaHHS JEIKHX MHUHYJTOPIUYHUX
rinoyok. KpoHa B Takux ryCTHX 3apoCTsiX, MO CYTi,
Mae KoHyconomioHy ¢opmy. Po3Butok P. nigra Ha
CyXUX MINIaHUX BiJKJaaax BifOyBaeThbCs MOBIIb-
Hille, 1 MOKa3HUKU BUCOTH Ta TAy)KEHHSI ITaroHiB
HIDKYL. JleTanmpHINI pe3ynpTaTy IUX TOJBOBUX
JIOCITIJDKEHb BUKJIAJICHO B MOTIEPENHIN cTaTTi [6].

HactymHuii eTan 70CHiKEHb TOJIATaB B OLIHIO-
BaHHI IMOKa3HUKIB 0iOMacH PI3HUX KOMITOHCHTIB
MIATrOHIB 1 CIIBBIAHOIICHb MK HUMH. Mu BifiOopanu
31 3pa3ok BepOu Ta 10 3pa3kiB TOMOJI 3a Bi3yaib-
HUMH O3HAKaMH MOJEIIbHUX CEPEIHBOIO PO3MIpy
POCITUH 1 MPOBEH 3BAXXKYBaHHS iXHHOTO CTOBOYpa,
TUJIOK Ta JIUCTKIB y IPUPOJHOMY Ta CyXOMY CTaHi.
3a cepennboi BUCOTH maroHiB (219,30 cm) cepenns
JKUBa Bara cToBOypiB cranoBuna 97,62 + 70,2 r,
rimok — 33,85 + 25,9 1, muctkiB — 47,1 £ 399 1,
a cyxa, BianosigHo, 47,84 + 2947, 17,17 + 13,17
ta 18,53 = 13,9 1. ChiBBiZHOIICHHSI CyXOi Baru
JI0 CBDKOTO cTaHy y SalixXrubens anst cToBOypiB
cranosuth 0,49, risiok — 0,51, TUCTKOBUX IIJIACTH-
HOK — 0,39. [Inga P. nigra 1l NMOKa3HUKW 3HAYHO
HWKY1: 32 cepeIHbOT BUCOTH naroHiB (124,9 £ 11,6 —
201,4 + 16,2 cMm) xuBa Bara cTOBOYpiB CTaHOBHIIA
71 £ 14, rimox — 20 + 0,6, muctkiB — 31 = 0,9,
a cyxa — BianoBigHo, 40+ 0,8, 13+ 0,41a 16 £0,5T,
TOOTO KOoJNMBajacs y BeNMMKHX Mexax. CHiBBiIHO-
IIEHHsI CyXOi Bark JO CBDXKOTO cTaHy y P nigra
Juist  cToBOYpiB cTaHoBUTh 0,55, Timok — 0,65,
muctkiB — 0,51 [7].

a

b

C

Puc. 1. CiBBigHOLICHHS MiX MMOKa3HUKaMu O0iomacu: 1 — cToBOyp; 2 — TiIku; 3 — MTUCTKA; 4 — KOPEHEBa CHCTEMa;
a — opHopiuHi Salixxrubens; b — nepesa Salixxrubens y 3pinomy Biui; ¢ — ogHopiuHi Populus nigra
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3 ypaxyBaHHSM TOTO, IO MiJ3eMHa OioMaca cra-
HOBUTH 0nu3bK0 20 % Bif 3aranbHOi [7], Mu oOymy-
BaJIM JliarpaMH PO3MOJLITY 010Mac OTHOPIYHMX I1aro-
HiB BepOH, TOMOJII, a TAKOXK JIEPEB BepOH 3piIIOro BiKy
(puc. 1, a, b). SIk BUIHO 3 1IUX giarpam, Oiomaca CTOB-
OypiB OJHOPIYHMX MAroHIB CTAHOBUTH MEHIIE HIXK
TIOJIOBUHY Bin 3araibHoi (45,8 %), a Giomaca TiloK,
JIUCTKIB Ta KOPEHEBOI CUCTEMH TMPUOIU3HO OJHAKOBA
(16,5; 17,7; 20 %). Y mpoueci po3BUTKY 10 3piIOro
BiKy Bara cToBOypiB mocsirae 65 %, TUIOK KpOHH,
KOpEHEBOi cUCTeMH, JTUCTKIB — 35 % [8] (puc. 1, b).

BcTanoBneHo niHilHY 3a7I€XKHICTh MiXK ITOKa3HH-
KaM¥ BUCOTH, OiOMacH cTOBOYpIB, TIJIOK Ta JINCTKIB,
10 Ma€ BEITUKE 3HAYCHHsI JIJIs MOJICTFIOBAHHS U OIli-
HIOBaHHS 1HINUX TOKa3HWKIB (puc. 2). Sk BUIHO
3 rpa(ikiB, MK IUMH MOKa3HUKaMH CIIOCTEPIraeTh-
Csl BUCOKHH CTYITIHB JIIHIHHOT 3aJI)KHOCTI 3a JI0OCTO-
BipHOCTi R?= (0,8-0,9). 3 omsijty Ha 1ie KJIHOYOBOIO
O03HAaKOI0 € BHCOTA [IAroHiB, IOKA3HHUKU SIKOI,

BPaxOBYIOUM HEOE3MeKy 1 CKIaJHICTh OTPUMAaHHS
Marepiaiy, MOXKHA OTPUMATH JIETIIIE 1 IIBUJIIIE.

Ha ocHOBI oTpuMaHHMX JaHUX OioMacHw pi3HUX
KOMITOHEHTIB MAaroHiB JIETKO pPO3paxyBaTH €Hepre-
THYHI TOKa3HUKU (Y CEpeIHbOMY CHEPrOEMHICTh
cyxoi ¢itomacu cranoButh 18,06 xJx/T) [7].

3 BIKOM Yy MpoIEeci PO3BHUTKY JEPEBOCTaHY
Il CHIBBIAHOIICHHS OyIyTh 3MIHIOBATHCS, a KiJlb-
KIiCTh JepeB Ha 1 ra 3MEHITYBaTUMETHCSI, TOMY TIO-
Ka3HUKHM CHEPreTUYHUX 3araciB OymayTh pi3HUTHUCH.
3a HaBEJICHUMHU JIAaHUMH OO0 POCTY BEpOH B JIicO-
CTEeNOBil Ta CTENoBil 30HaxX [9] MM BCTaHOBWIN
3aJIe)KHICTh MIXK BIKOM JIEPEBOCTaHY Ta IXHBOIO BH-
cortoro (puc. 3, a), a TakoXK KUTBKICTIO iepeB Ha | ra
(puc. 3, b), xoua Takuit rpadik moTpedye KOpeKIlii,
60 y Biui noHaj 70 pokiB, KONMH PO3BUTOK ICPEB
MEPEXOUTh Y CyOCEHUTbHUI Tepiof, criocTepira-
€ThCA Bi[(MI/IpaHHSI OKpEMUX YaCTUH — 3HUIKCHHSA
MIPHUPOCTY 1 3amaciB GpiTomMacy.

a b
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Puc. 2. [IpsvoriHiiiHa 3aI€XKHICTh MXK TIOKa3HUKAMHU: @ — BHCOTOIO IIAarOHIB (CM) Ta 6i0Macoro HaJ3eMHOI YacTHHH (T);
b — Giomacoro cToBOypa Ta rifok (T); ¢ — 6iomMacoro cToBOypa Ta JIUCTA (T);
d — 6iomacoro JUCTs Ta T'iJIoK (T)
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Puc. 3. 3mina BUCOTH JiepeBocTaHy BepOu (@), KIMBKOCTI iepeB BepOu Ha 1 ra (y) (b) 3a71exHO Bijl IXHBOTO BiKy (X)

Ha ocHOBI Takux JaHUX MH pO3paxyBalii [TOKa3-
HUKH 3amaciB HaJ3eMHOi Oiomacu Ta CTOBOypHOL
nepeBuHU (puc. 4). SIk BuHO 3 Tpadikis, BepOa iH-
TEHCHUBHO HapoIye 6iomacy 10 20 pokiB, a mizHime
IIeH TIOKa3HUK, SK 1 KUTbKICTh JiepeB Ha miomii 1 ra,
3rIapKyeThest. Otxe, 20-piuHMi mepion MOXKHa
BBa)KAaTH TAKHUM, KOJIM B ONITHMAIBHUX YMOBax (op-
My€ThbCs OLTBII-MEHIN CTa0ilbHA 3aljiaBHA JicOBa
EKOCHCTEMA.

VY mporueci GpopMyBaHHS JE€pPEBOCTaHY 3MiHIO-
€Tbcs (popMma KpoHH. SIKIIO omiHIOBaTH Il popMu
3 CHEPreTUYHHX MO3UILiH, JIe 3armacy eHeprii mpomnop-
iiH1 00’ eMy (irypwu, a rroima BiIKpUTOI MOBEPXHI
CHEepProoOMiHy, TO TAKOIO, III0 XAPAKTEPU3Y€E MAKCH-
MaJIbHUH PICT, € KOHYC, CHEPTCTHIHI BUTPATH SKOTO
HaHmwkg (33,3 %), a rpagieHT pocTy HaMBUIINI.
Came Taky (opMy Mae KpoHa IPOTATOM MEPIINX
MICSIIB MEpIIOro POKY PO3BUTKY, KOJIM Ha 1 ra
Moxke 3pocratu 500-900 Tuc. maroniB. Ha npyro-
My PpOIi B YyMOBax MiJABMIICHOI IEHOTHYHOL
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Puc. 4. 3mina 3anacis Hag3emuoi 6iomacu (1)
i cToBOypHOi nepeBunu (2) BepOu (y) B mpormeci
PO3BUTKY JIICIB JI0 3piJIOro BiKy (X)

KOHKYpEHIIT yx)e (QOpMyHOThCS TYyCTi 3apocTi
1 popMy KpOHU MOXKHA TPAKTyBATH SIK LITIHAPHY-
Hy (eHepreTmuHHi moTeHIian — 64,4 %). 3rogom
Taka BHCOKA IHTCHCHBHICTH POCTY 3HHU3UTHCH,
1 TICIIS TPETHOTO POKY MOYHE (HOpMyBaTHCS po3ra-
TMy)eHa KpoHa, a clallli pOCIUHH BUMAJATHUMYTh
(iMmaTypHa cTamis OHTOTEHETHYHOTO PO3BHUTKY
BepOM). Yke Ha TpeThoMy poti Oyno 3adikcoBaHO
TIOSIBY CEPEKOK Y YaCTHHHU POCIHH, aJie MacoBO Te-
HEepaTHBHA CTaJlis PO3BUTKY HAcTaHEe uepe3 I STh—
ricTh pokiB. [Ipu 1IbOMY KUIBKICTH TArOHIB MOXKE
3MEHIIUTHUCS Ha TOPA0K y Bini 10 10 pokis Big 80
1o 10 trc., a 20 pokiB — 1o 5 Tuc. Ha ocHOBI naHuX
MOJICNIIOBaHHSI TaKWW 1IEHO3 CQOPMYEThCA YkKe
micis 20 pokiB [10], To6TO Habararo MmBUALIE, HIK
e BiOyBa€TbCs B THUIIOBHX HEMOPAJIbHHUX Jicax
TUTAaKOpHOTO THITY. Lle MiATBepmKYIOTh MpOBEICHI
HaMHU Bi3yallbHi CIIOCTEPEKEHHS Ha MiCIli BOJTOHMH-
oxooKyBada YopHOOMIIBCHKOT aTOMHOT €JIEKTPO-
cranmii (YAEC), ne 3a BiciM poOkiB Jnepea
MaJIA BUCOTY 5—8 M 1 JIOCATIIM TEHEPATUBHOI CTaIii.
Jlo Toro x 3MIHMTBCS 1 CTPYKTypa HACAIKCHB.
V 3pinomy Billi KpoHa TOTIONI Ta BepOH, Ha BIIMIHY
BiJl TMIIOBUX HEMOpPAJbHMX IOpiJ TyCTUX JICiB,
HaOyBae KylnenomioHo1 popMu THITYy «ITapacoIbKI»,
sKa Mae€ HalMEHIy MOBEPXHIO, aje HaiOiLIbIINit
00’eM, 1 11e croiBBigHOmEeHHs craHoBuTh 0,33, 1o
3 IO3UIIIH (DYHKIIIOHYBaHHS CUCTEMH € HAHCTa011b-
Himroro [11]. KiIbKIiCTb IepeB Nepiioro spycy Moxe
nocsiratu nuure 400-500 1 HaBiTH MeHIE OCOOMH
Ha 1 ra. Taka posiora CTpyKTypa AEpeBHOTO SIpyCy
CIPUSTAME TOMY, MO (HOPMYBaTUMETHCSI TYCTHI
HAMET HIDKYMX JEepeB 1 YarapHHKIB, cepel HHX
Frangula alnus Mill., Swida sanguinea L.,
Euonymus europaeus L., Salix cinerea. B octanHi
JIECSATHIIITTSI CIIOCTEPIra€ThCsl IHTEHCHBHE BCEJICH-
Hs1 aJIBEHTUBHUX BUIB Acer negundo L. Ta Amorpha
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fruticosa L., sKi TpakTylOTbhCS K TpaHC(hOpMEpH
1 BINIMBAIOTh HA (POPMYBAHHS HIXKHIX spyciB. Xa-
PAKTEPHOKO OCOOJMBICTIO THITOBHMX 3aILIABHUX JIICIB
€ TIOTY’KHUM PO3BUTOK TPaB’STHUX POCIIUH 3 JT1aHOTIO-
JIOHUMH cTeOJIaMH, 10 OOTUTITAIOTh CTOBOYPH JIEpPEB
1 KPOHM YarapHUKIB, TOMY Iii JTiCH Ha3UBAIOTh TaJie-
peiianmu. Ile Taki Bumm, sk Humulus lupulus L.
ta Calystegia sepium (L.) R.Br., a B octanHi poku,
0COOJNMBO B 3axiIHUX pEriOHaX, CHOCTEPIraeThCs
IHTCHCUBHUI PO3BUTOK aJBEHTUBHOTO Echinocystis
lobata (Michx.) Torr. & A.Gray. TunoBuii TpaB’ tHUI
MOKPUB JOBOJI PI3HOMAHITHUH 1 3aJEeXHUTh BiJ
o0BomHEHOCTI cyOcTpary. JOMIHYIOYHMMH POCIH-
Hamu MOXyTh Oyt Carex acutiformis Ehrh.,
Iris pseudacorus L., Phragmites australis (Cav.) Trin.
ex Steud., Filipendula ulmaria (L.) Maxim., Urtica
galeopsifolia Wierzb. ex Opiz. Taki BHCOKOpoOCHi
MOTYXXHI 3apOCTi TpaB’sHOTO sIpycy, TyCTHil HameT
JIIaHOTIOMIOHUX TPaB, YarapHUKOBO-JICPEBHOIO SPYyCY
MOTPeOYIOTh JOCTaTHBOTO 3a0€3MEUECHHS BOIOTOIO Ta
TIOXKMBHAMH peYOBMHAMU. 3a Janumu [9], oume 1 r
nmcTs BepOu TpaHcripye B nositps 0,8-2,6 T Bomu
i dorocunresye 21,7-59,2 mr/mm’erom, ToOTO Mae
BEJIMKE KIIIMaToperyoBaJibHEe 3HAYCHHS.

Taki yrpymoBaHHs HalleKath 110 Kinacy Salicetea
purpureae Moor 1958, all. Salicion albae So6 1951
[12] acomiamuii Salicetum albae Issler 1926,
Myosotido palustris-Salicetum albae Shevchyk et
Solomakha 1996 Salici-Populetum (Tx.1931) Meijer-
Drees 1936 [13].

YV OUTBII BOJIOTHX MPHPYCIOBHX YMOBaX (hopmy-
IOThCSL YTPYNOBAaHHS OB HHU3BKOPOCIUX BeEpO,
a B CyXIIINX, HA TICKaX, JI¢ HUHI IHTEHCUBHO TTOHOB-
moeTbest Populus nigra, MOXJIHBOIO CTiHKOIO cTa-
Jiero OynyTh yrpynoBaHHs Populeto nigrum-albae
Slavni¢ 1952. Baxxo ciporHo3yBarH, sIK BiOyBaTH-
MYTBCS CYKIIECii Ha CyXHX IIaHUX 1 YeperanikoBuxX
cyOcTparax, e HUHI MaeEMO KypTUHH TPaB’STHUX POCIMH
13 IUIAriOTPOITHUMH TIarOHAMH 1 3 SIBJISFOTBCS CXOIU
JiepeB Ta uarapHukiB Amorpha fruticosa, Fraxinus
pennsylvanica Marshall, Gleditsia triacanthos L.,

ajie IIJKOM IMOBIPHHUM € ()OPMYBaHHS 4YarapHHUKO-
BUX Ta JICPEBHUX CIA0KO3IMKHYTHX LI€HO31B Salici
acutifoliae-Amorphetum fruticosae Senchylo et al.
1999 ta Artemisio dniproicae-Salicion acutifoliae
Shevchyk et Solomakha 1996, siki HaBOIATH JJIs
JCOCTENOBOI 30HHU, a B CTENOBiH He 3adikcoBaHi.
UYepes kIiMaTUYHI 3MiHH, IMIJIBUIICHHS CEPEIHBO-
pIUHUX TeMIeparyp TyT MOXIHBE (DOPMYyBAaHHS
IIIJIKOM HOBHMX CHHTAKCOHIB, 30KpeMa 3 Y4YacTIO
Elaeagnus angustifolia L., axuii nposiBisi€ 1HTEH-
CHUBHY CKCITaHCII0 B CTEIOBIH 30HI, 3aXOILIHOIYN
HOBI exoromnu [ 14].

HacTynHwuii etan D0CiJKeHb MOJISATaB y po3pa-
XyHKY EHEPreTHYHUX MOKA3HHUKIB PI3HUX KOMIIO-
HEHTIB CKOCHUCTEMH, iXHBOI JAMHAMIKH (IIPUPOCTY,
BiAmazay), TpaHcdopmalii eHeprii mo TpodidHHX
JIAHIFOraX, JUXaHHS, (POTOCHHTE3y, TOOTO OIliHIO-
BaHHI (PyHKIIOHATIBHUX (MIATPUMYBAJIBbHUX 1 pery-
JIOBAJIBHUX ) €KOJIOTIYHUX TOCIYT 32 PO3POOIICHOO
Hamu MeToauKoro [7]. Taki po3paxyHku Oyio mpoBe-
JICHO 3 ypaxyBaHHSM JTaHUX AWCTAHIIHHOTO KapTo-
rpadyBaHHs, CTBOPEHUX Ha OCHOBI iHAekciB NDVI
y ceprnHi 1 mucronani 2023 p. [14]. [Tnoma nHuma
BOJIOCXOBHIINA, SIKa 3apocia BepOOr 1 TOMOINEI0
Ha BIIKPUTHX MYJIUCTHX CyOCTparax, e Il JIepeBa
MOTEHILIIHO MOXYTbh MIBUKO 3’ IBUTUCS B HACTYIHI
pokwu, ctaHoBusa Om3bko 30 % Big TUTOIII BOJIO-
cxoBua. OTpUMaHi eHepreTUYHI MOKa3HUKH OyII0
MePeBEZICHO B MOHETApPHI OJMHHUII 3 ypaxyBaHHIM
Toro, mo y 2024 p. Bapricte 1 I'Jlx cranoBuia
3,3 y. 0. (iuB. TAONHITIO).

SIK BUIHO 3 HaBEAECHMX JAHMX, cTaOLTi3aIlisa 3a-
TUTABHHUX JIICOBUX €KOCUCTEM HacTae yepe3 20 poKiB.
BapricTs miATpUMYyBaIbHUX 1 PEryTIOBaIbHUAX €KO-
CHUCTEMHHUX MOCIYT y 16 pa3iB BUIA BXKE HA ITOYAT-
KOBHX CTaJisiX HOro 3apocTaHHs Bif (PyHKIIOHYIO-
goro BomocxoBwma. OIHAK TyT HE BpaxOBaHO
BapTICTh PECYPCHHUX 1 CoLialbHO-1H(YOpMALIHHUX
MOCITYT, SIKI HaJekarh 10 Chepru SKOHOMIYHHX Ta
IHIIUX KaTeropii, TOOTO € mo3a MEeKaMH HaIIUX
€KOJIOTTYHUX JTOCIIIKEHbD.

Tabnuys
OuinoBanns eHepreTudHux nokasuukis (10° TIx) / BapTocTi (MiH g0a. CIIIA)
Ta cniBBiAHOMeHHsI (%0) MiATPUMYBAJIBLHUX i PyHKIIOHATLHUX €KOJOTIYHIX MOCTYT
TONOJIeBO-BePOOBHX yrpynoBaHb AHMIIA KaxoBchbKoro Bo1ocxoBua
Bik Tpaucmipanis Kupaens
Biomaca p paui, Bignang KOHCYMEHTIB, Pazom
JiepeB (orocunres, nuxanus R
peayueHTiB
1 21.9/72.27 3.7/12,.21 3.6/11.,88 2.15/7.1 31.4/103.62
69,75 11,78 11,46 6,85 100
10 209.4/691,02 8.3/27.39 12,6/41.58 20.4/67.32 250,7/825.0
83,53 3,31 5,03 8,13 100
20 337.,9/1115,07 13.5/44.55 20.3/66.99 33.8/111.54 405.5/1338.15
83,33 3,82 5,01 8,34 100
50 384.6/1269.18 15,5/51.15 23.1/76.23 38,5/127.05 461,7/1523.61
83,30 3,36 5,00 8,34 100
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HageneHi yrpymnoBaHHs Hajexarb JO 010TOmMy
J11.6.1 3annaBHi BepOOBi 1 TOMOJERBI J1iCH, BHECEHO-
ro 710 pe3omtorii Ne 4 bepHcbkoi koHBeHIIIT ik G1.11
Riverine Salix woodland (IlpupiukoBi BepOOBi
micu) [16]. Crenudika MuX yrpynoBaHb IMOJSATa€e
B TOMY, 1[0 BepOa Ta TOMOJIS MOPIYHO MPOAYKYIOTH
BEJIMKY KiJIbKICTh JIETKOTO HACIHHS Ta MarOTh e(ek-
TUBHY CHCTEMYy HOIO PO3MOBCIOMKCHHS aHEeMO-,
TIPOXOPHUM CITOCOOOM Ha JasieKi BiJICTaHi, 1110 3a-
Oe3rneuye 3aceNeHHs 1 3a BIICYyTHOCTI MEepioay CIIo-
KOO0 IIBHIKE IPOPOCTAHHS Ha BIAKPUTHX, TOOpE
OCBITJICHHX MICISIX 32 YMOBH, III0 HEMA€ [EHOTHY-
HO1 KoHKypeHuii [17]. 1li mepeBa KONOHI3YIOTh
HENIOaBHO TPaHC(HOPMOBaHI OCENHINA Ha paHHIX
CTaNisgX CyKIecii aX 0 YTBOPCHHS BiTHOCHO CTa-
OinmpHUX cykneciitaux ctanii [18,19]. Bonu 3acens-
FOTh JIOBOJII PI3HOMAHITHI CTallii — K TIMOKCHUYHI
Top(’stH1 OonoTa 3 OITHUMH ONIrOTPOPHUMH yMO-
BaMH 3 OOMEXEHUM BMIiCTOM ITOKUBHHX PEUOBHH,
Tak 1 eBTpOQHI altoBiallbHI MYIUCTI BiJKIaIH,
OaraTi Ha TIOXKHMBHI PEYOBHHH; BUTPUMYIOTh Pi3Ke
KOJIMBAaHHS 3BOJIOXKCHHS MPOTATOM BEreTAIiiHOTO
CE30HY BiJl HAJMIPHOTO J0 JACQIIUTY; PETYIIOIOTh
(YHKITIOHYBaHHS TIPOIECIB  BHUCOKOAMHAMIYHUX
EKOCHCTEM Y 3aIliaBaX, XapaKTePHUMH pPHCAMH
SIKMX € BHCOKAa CE30HHA (DIyKTyaTHUBHICTB, Typ-
OyJICHTHICTb 1 HAaBITh KaTacTpo(iuHi MPOIECH, TOMY
X TPakTyIOTh SIK AUISTHKH 30ypeHHs MapareHeTHd-
HOT KoH(Oirypamii tanamadty [20]. Born dopmy-
FOTh CUMOIOTHYHI acolialii 3 MIKOpU3HUMHU rpruda-
MH, SKi 3a0€e31eUyIOTh JOAATKOBE MOCTAYaHHs I0-
JKUBHUMH PEUOBHHAMH JJIS1 POCTY POCIHUH (BE3UKY-
JIIPHO-apOyCKyIsIpHA CHIOMIKOpHU3a — (Gocdopom,
a eKTOMIKopHu3a — OpraHiyHuM azotom [21-23]).
3aBIsgkd cMM0103y 3 MIKPOOpPTraHi3MaMU POCITHHH
31aTHI po3KIamaTd HAPTOMPOMAYKTH W OUHIIYBATH

IpyHT [24,25]. BoHM Hakomu4ywooTh a30THi, (oc-
(dopHi CrOMYKH, BaXKKi, TOKCHYHI METaJH, 0CcOoOIHn-
B0 kaamii (Cd), ToMy iX BUKOPHCTOBYIOTB 151 (piTO-
pemMeniartii Teputopiii [26-34]. Lleii 6ioTon Mae BU-
COKe MPUPOI00XOpOHHE 3HaueHHsI. 11i ranepeitHi icu
MaioTh Oarary Qayny xomax (mo 450 BumiB) [35],
BHCOKY IIUIBHICTh PO3MHOXCHHS 1 3yITHHKU BUIIB
NTaxiB, € OCENUIIEM 0araThb0X PapUTETHUX BUJIIB
TBapuH Ta pociauH (y 3apocTAX TOMOJI Ha
MicIli BOJOCXOBHIIA OUIsT oCTpoBa XOPTHIS MU
BUSABWIIN BUJ POCIHUH 3 YepBOHOI KHUTU YKpaiHU
Carex secalina Willd. ex Wahlenb.) i marTh
BHCOKY peKpealliiHy miHHICTb [18].

ITpote B odimifiHuX AKepenax MOoA0 CTPYKTYpH
JiciB YKpalHH Ba)KKO 3HAWTH TMOKA3HUKH JUIS Bep-
0OBHUX JIiCiB, 00 BOHU CTAaHOBJIATH JIHIIC OJIIM3LKO
0,1 % (BepboBo-Tomonesi — 1 %). Came Tomy, K Ha
HalllOHAJBHOMY, TaK 1 Ha MIDKHApOAHOMY piBHI,
aKTyaJbHUM € 30epe)KCeHHS 1 BITHOBICHHS MIPUPOI-
HHUX TOIIOJICBO-BEPOOBUX IICHO3IB 3aINIABHUX EKO-
cuctem Benmkoro Jlyry [14,36].

BucHoBKH

J7ist yXBaJieHHsT BUBKCHOTO PIIICHHS OO0 J0-
nieHOCTI BinOynoBu Kaxorcekoi 'EC motpiOHO
3IIMCHUTH OIIHIOBAaHHS €KOCUCTEMHHUX MociyT. [1po-
BEJICHI HAMU TIOJILOBI JIOCIIJKEHHS Ta PO3PaXyHKH
MOKa3aJIH, 10 Ha JHHII KOIUIIHEOro KaxoBChkoro
BOJOCXOBHINIA HA/JI3BUYANHO MIBUAKAMH TEMIIAMH
1y BEJIUKUX MaciiTadax BiOyBaeThCs (POPMyBaHHS
3aIUIaBHUX TaJICpEHHUX TOMOJICBO-BEPOOBHX JIICIB,
aKi y Biri 20 poKiB JOCATAIOTH CTaOITBHOTO PiBHS
i MarTh BHCOKY IIPHPOJOOXOPOHHY, CKOJOTIUHY,
TOCIONIAPChKY Ta peKpealiiiiy iHHICTh. [IpoBeneHi
PO3paxyHKH JIHIIIC MiATPUMYBAIBHUX 1 pETYITIOBAIb-
HUX CKOCHCTEMHHX IIOCHYT, SIKi BiJOOpaXkaroTh
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€KOJIOTTYHY CKJIAJIOBY (DYyHKIIIOHYBAHHSI, 3HAYYIIOCTI
3aIUIABHUX JIICOBUX EKOCUCTEM, [TOKA3AIIH, 1110 TXHsI Bap-
TICTh y 3pijIoMy Billi craHoBuTh 1523 miH foi. CIIA.
AJe [KIIO 3aTOIUIEHHS BOJOCXOBHIIA BiOYyNEThCs
yepe3 10 pokiB micist pyWHarii, TO TPUPOMI CIIij
«BigmkomyBat» 825 muH pon. CHIA Tinmbku 3a pa-
XyHOK BTPAaTH 3aTOIUICHHX JICIB, a uepe3 20 poKiB 1is
mudpa cranosutume 1,338 mupa mon. CILA. Ane
XTO 3a me mratutume? Jlo TOro XK EKOHOMICTH

TIOBHMHHI OIIHUTH BaPTICTh 30MTKIB PECYPCHUX EKO-
CHCTEMHMX TIOCIYT, a iHII (axiBLli — COLIANBHO-
iH(pOpMAITIfHOTO TX 3HAUCHHSI.

3 orsAy Ha 3a3HAYCHE BUIIE MOCTAE MUTAHHS
€KOHOMIYHOI JIOIIJILHOCTI, MOPaJbHOCTI Ta 3a-
KOHHOCTI MOMJIMBOTO 3HHUIIEHHA HaHO1IbIIOro
3a TUIOMICI0 B YKpaiHi 3aI1aBHOTO JIicOBOTO 0io-
Tomy y pasi BinOynoBu KaxoBChKOrO BOIOCXOBH-
na B MaiOyTHHOMY.
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extraction efficiency: Comparison of different plant species

Ya. Didukh', I. Moysiyenko"?, O. Kravchenko?, M. Mulenko*,

K. Polyanska®, O. Chusova', P. Hetman'

' M. G. Kholodny Institute of Botany, National Academy of Sciences of Ukraine, Kyiv, Ukraine
2 Kherson State University, Kherson, Ukraine

3 International Charitable Organization “Ecology-Law-Human”, Kyiv, Ukraine

4 Khortytsia National Reserve, Zaporizhzhia, Ukraine

INITIAL STAGES OF FORMATION OF FLOODPLAIN FORESTS
OF THE BOTTOM OF THE KAKHOVKA RESERVOIR
AND FORECAST OF THEIR DEVELOPMENT

Abstract

After the destruction of the Kakhovka Reservoir Dam on June 6, 2023, four trips were made (June 30
and October 19, 2023, April 25 and October 20, 2024), during which the initial stages of floodplain willow-
poplar forests were studied. These forests occupied about 30% of the drained reservoir bottom. Investigations
of the drained bottom of the Kakhovka Reservoir in 2024 showed rapid growth of Salix xrubens, and in
2024, Populus alba and P. nigra. It was established that the average number of willow shoots after three
weeks was about 90 pcs/m?; at the end of the 2023 season it was 23 pcs/m?, in 2024 — 10.3 pcs/m?, and the
average height increased from 190 to 350 cm. The phytomass ratio of trunks, branches, leaves and roots in
the first year of development was 0.45:0.16:0.18:0.2. The calculated indicators of the increase in phytomass
of trees after 10, 20, and 50 years show, that their energy reserves of biomass, costs for transpiration,
photosynthesis, respiration, support of trophic chains, and waste, which characterize functional (supporting
and regulating) ecosystem services, are, in monetary equivalent, 825, 1338, and 1523 c.u., respectively, with
a forest area of 30% of the reservoir bottom. Based on the calculations, it was established that the natural
state of floodplain forest ecosystems will form after 20 years. The ecological role of floodplain poplar-
willow biotopes, which are included in Resolution No. 4 of the Bern Convention as G1.11 Riverine Salix
woodland and are represented by the groups of the cl. Salicetea purpureae Moor 1958, all. Salicion albae
So6 1951 (Mucina et al. 2016) as. Salicetum albae Issler 1926, Myosotido palustris-Salicetum albae
Shevchyk et Solomakha 1996, Salici-Populetum (Tx.1931) Meijer-Drees 1936, is highlighted. Floodplain
forests of the gallery type have high water-regulating, soil-forming, and remedial value. They provide
habitats for numerous avifaunal and entomofaunal species, which are protected at the European level.
Floodplain forests in Ukraine occupy only 0.1% of the total forest area. The expediency of restoring the
Kakhovka Reservoir is questioned, calling for a balanced decision that considers the economic importance
alongside the ecological, historical, and cultural value of the territory.

Keywords: Kakhovka Reservoir, poplar-willow biotopes, floodplain ecosystems, ecosystem services.
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3AKOHOMIPHOCTI 'EOT'PA®IYHOT O ITOIIUPEHHA
CKEJIBHOAYBOBUX JIICIB HA IMOJIICCI

Bcmanoenenns sakonomiprocmeti 2e02paghiuHo2o nowtupeHHs ma cyuacHo2o Cmamy aicogux gimoyero-
318 € AKMYANLHUM 3A80AHHAM €KONO2IUHUX 00CHiOdNCceHb. []o maKux yepynoeans Hanelcams cKenbHo0y0086i
nicu Ionices. Ixniii edugpixamop — 0y6 ckenvnuii (Quercus petraea (Mattuschka) Liebl.) € cmenomonnum
sudom Iloniccs, axuii npuypodenuti 00 cneyudiunux eKomonie 3 menauMu MiKpOKAIMAmMu4HUMU YMO8aAMU
HA cxXunax nig0eHHoi excnozuyii ma 00 0epHO80-Ni030AUCTIUX [PYHMIB, COPMOBAHUX HA eNt08il MEepoux
2IPCOKUX Nopio (poosicesux NiCKOBUKIE, 0OIIMOBUX BANHAKIE Ma MOpeHu 3 eanyHamu epanimy). Ha eiominy
810 30HanbHUX dybosux nicig Iloniccs, cghopmosanux oyoom 3euuatinum (Quercus robur L.), npuypouerux
00 NIaKopie, OCMPIBHI CKelbHOOYOO0BI JiCU PeciOHY € eKCMPA30HATbHUMU POCIUHHUMU VePYNOBAHHIMU.
Oxopona ckenbHodybosux nicie Ilonices € 3a006i1bHON0 | nompebye auuie 0esKo2o noinuents. 3eaxcaryu
Ha yinHicme 2eHo@ondy Q. petraea Ha cXiOHili medxci apeany ¢ €8poni, ROMPIOHO POWUPIOSAMU NAOWT

11020 NiCOBUX KYTILbIYP.

Kurouosi cinoBa: Quercus petraea (Mattuschka) Liebl., apead, tic, Miciie3pocTaHHs, MOMYJISIIs, 0XOPO-

Ha, YrpylnoOBaHHA.

Po3pobnennst HayKOBHX OCHOB OXOpOHH (hIIo-
PUCTHYHOTO PI3HOMAHITTS € aKTyaJbHUM 3aBlaH-
HSIM HAyKOBUX JIOCIHI/DKeHb. OCOOIMBOI yBaru mo-
TpeOyIoTh PiJIKICHI Ta 3HUKarO4i (iTOLEHO3H, elu-
¢ikaropamMn sSKMX € papuTeTHi Buau. Jlo Takmx
POCIMHHMX yIrpylOBaHb B YKpaiHi HaJeXaTh CKellb-
HOJy0OBI JIicH, BHECEHI 110 3eTICHOT KHUTH YKpaTHH.
Haii6inp1u piiKicCHUMU cepesi HUX € CKeJIbHOIYOOBI
yrpynoBanss [lomices, cygacHuit cTaH sSIKUX y JIiTe-
parypi He BUCBITJICHO.

Apean nyba ckempHOTO (Quercus petraea
(Mattuschka) Liebl.) oxoruttoe nepeBakHO €Bporry
Bix miBaHa CKaHIWHABCHKOTO MiBOCcTpoBa 10 [lipe-
HeiB Ta KaHTaOpilicbKuX rip, MiBAHA ATIEHHIHCHKO-
ro miBocTpoBa i bagkanceKkoro miBOCTpOBa 3 MiBHO-
4i Ha TiBACHb, BiJ bpurancekux octporiB jo0 [lo-
JICHKOT HM30BUHH 1 [TominsCchbKOT BUCOYMHM 13 3aX0-
Jly Ha CXiJl, a TAKOX MiBJieHHe YopHOMOpPChKE 1M00e-
pesoks B Maniit Asii ta KaBka3. OkpeMi ekCKiaBu
apeany Q. petraea puypodeHi 10 TIpChKUX perio-
HiB Kpumy, Anaronii Ta EneOypey [1].

VY wmexax Ykpainu Quercus petraea TOWIMPEHUH
TIepeBaKHO B TipChKUX perionax. Y Kpumy BiH yTBOproe

© Menvnux B. I., 2025

BUCOTHUH nosic y Mexax Bucot — 500—-800 M H. p. M.
Ha miBHIYHOMY 1 600-800 M H. p. M. Ha MiBICH-
HOMYy Makpocxmnax rip [2]. ¥V Kapmarax Quercus
petraea hopmye CyLTbHY BUCOTHY CMYTY B 3aKap-
narTi, AU3 IOHKTUBHY cMyTy B bykoBuHi 1 Tpams-
€TBCSl Y BUDILIII OCTpiBHUX ocepenkiB y Ilepen-
kapmarri [3].

Ha CximHoeBpormeiicbkiii piBHHHI OCTpIBHI
CKEJIBHOYOOB1 JIiCH 3pOCTAarOTh MOOJIU3Y CXiTHOT
MEXKI apeaiy, nepeBakHO Ha [1oainbChKiil BUCOUNHI
1 3HauHO piamie Ha [lomicekiit HU30BUHI [4-7].

PiBHUHHI CKeTBbHOMYOOBI JlicH YKpaiHW BHBYCHI
HEZOCTAaTHBO. J{MCKYCIHHNM 1 BOKITMBUM y TEOPETHY-
HOMY aCIEKTi € TUTaHHsI PO Yac ix (hopMyBaHHI.

PiBHMHHI CKenbHOIYOOBI JTicH YKpaiHU CTaHOB-
JSITh TaKOXK 3HAUYHHU 1HTEpec Y PiToCO30I0TITHOMY
aCTIeKTi SIK YHIKaJIbHI OCEpeIKH (HIIOPHCTHIHOTO
PI3HOMAHITTSI, BHECEHI IO 3€JIEHOT KHUTH YKpaiHH.

MeTa goc/if:keHb: BCTAHOBICHHS €KOJIOTO-IIe-
HOTHYHHX 3aKOHOMIpPHOCTEH reorpadivHOro momm-
PEHHSI Ta Cy4acHOTO CcTaHy (UIOPUCTHYHOTO Pi3HO-
MaHITTS HaHOUIbII MIBHIYHUX B YKpaiHi CKEIBHO-
ny6oBux miciB [Tomicest.
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Tabnuys
O0cTesxeHi ckebHOAY00BI gicu omicest
Cepenni napamerpu
« JlepeBOCTaHIB
[-:\ b o
Ne Hassa Micue3HaxoaKeHHsI “a’ Yrpynosanus g S S
3/n 06’ckTa " s 3 Py B bl - EE
= = % = = @2
= =2 ¢ - Z 2
z g =
= ‘>
Bomuncbka 0001,
. s Kosenbcbkuil p-H
Boraniyna nmam’sitka .
HPHPOII MICIEBOro CrapoBmXKiBCchKa Querceta
1 | TPEP rpomaja 2.1 | (petraca) 130 28 40 0.8
3HAYEHHS . .
«Jly6H crebHi — 1y JIro00XMHIBCBKE JI-BO maianthemosa
KB. 61 B. 7
Boraniyna mam’siTka
HPUPOJIU MiCLIEBOTO JIr060XMHIBCBKE JI-BO Querceta
2 0.4 | (petraea) 130 28 40 0,8
3HaYEeHHS kB. 57 B. 24 .
. maianthemosa
«/1yOu cxenbHi — 2»
PiBHEeHCBKa 001
PiBHeHCEKHI p-H
- . Misoibka rpomazna
JlicoBi reHeTn4Hi MOCTLilBCLKepJ'I-BOH Querceta
3 | pe3epBaru <B. 59 B. 20 187 | (petraea) 130 30 45 0,8
. . 20, o
nyba CKeTbHOTO kB, 60 B, 3, k8. 71 melittiosa
B.1,2,3,6,kB.72B. 1
. . €pPMaHCBHKO-
JlicoBuif 3aka3HuK chT) P— Querceta
4 | 3araJbHOJEPKABHOTO P . 23 | (petraea) 130 30 50 0,7
. HaliOHAJIBHUH o
3HaYeHHA «BinbxaBa» N melittiosa
TIPUPOAHUN MapK
JKuromupceka 00i1.
Boraniuna .
, Kopocrencekwuii p-H Querceta
maMm’sTKa IPUPOAN
CrnoBevyaHCbKa (petraea)
5 3arajbHO/ICPIKaBHOTO 15 120 28 45 0,7
rpoMaza rhododendrosa
3HAYECHHS « Ypouuie ;
KoBanceke 1-B0 kB. 37 (lutei)
KopniiB»
. . Kopocrencekuii p-n Querceta
Jliconui saxasnuic CrnoBeyaHchKa (petraea)
6 | micuesoro snauenms 58 | @ 100 | 28 40 0,7
, . rpomaza rhododendrosa
«Kam’sna I'ipka» ;
KoBaHcbke 11-BO KB. 36 (lutei)

O0’ecKTH Ta MeTOIH AOCTiTKEHHA

O06’exTamu TOCTiKEHHsST Oyl CKeNbHOIYOOBI
nicu Bosnmacbkoro Ilorices (BomuHcbka 0061acTh),
Mamnoro Ilomiccs (PiBHeHchbka oOnacTh) Ta LleH-
tpasibHOTO [Tomicess (PKuromMupchbka 001acTh).

leorpadiyne mommpeHHs: CKeNTbHOLYOOBUX JIiCiB
BCTAHOBIICHO 3a pe3yJIbTaTaMd IOJBOBUX OCIHi-
JDKeHb, IIUIIXOM aHalli3y HAayKOBUX IyOmikarmii Ta
BHUBUCHHS repOapHUX (OHMIB [HCTHTYTY OOTaHiKH
im. M. I. Xononnoro HAH VYkpainu (KW), Hario-
HaJIbHOTO O0TaHiuHOTO cany iM. M. M. I'puimka HAH
VYipainu (KWHA), KniBcbkoro HallioHaIbHOTO yHIBEp-
curety imeni Tapaca [lleuenka (KWU), JIbBiBchKOTO
HaIllOHAJIBHOTO yHIBepcUTETY iMeHi IBana dpanka (LW),
HeprxaBHoro mpupogo3HaBioro myseto HAH Vipai-
Hu 'y JIsBoBi (LWS).

[NomsoBi nocmimkeHns nposenaeHo y 20082023 pp.
AHaii3 yrpynoBaHb CKeJIbHOAYOOBHX JiCIB BUKOHA-
HO HA JOMiHAHTHIA OCHOBI. DITOLIEHOTUYHI OIUCU
MpoBeJIeHO Ha AinsHKax mwiomero 0,25 ra KokHa.

VY KOXKHOMY OCEpeiKy 3pOCTaHHA Ayba CKeILHOTO
OyJ10 3aKIIaIeHo 1Mo 4—6 TaKUX JIUISHOK.

J1s XapaKTepHCTHKH JePEBOCTaHIB BUKOPUCTO-
BYBalll METOJH JIiCOBOI Takcarii. JliameTpu nepes
BUMIPIOBAJIM MIPHOKO BHJIKOIO Ha BHCOTI 1,3 M
BiJl MOBEpXHi 3emMii. BucoTy nepeB Bu3Hauain
orntnyauM Bucotomipom SUUNTO 5.

Pe3ysbTaTn nociigxenn

HaBogumo ommcu Cy4acHOTO CTaHy JOCIiKe-
HUX HaMH CKelbHOayOoBux JiciB [lomiccs (nuB.
Tabnuio, puc. 1).

Boaunceke I[Momicest (BomnmHcbKka 00acTh)

BboraniuHi maM’sITKM IPUPOTU MICLEBOTO 3HA-
yeHHs «Jlyou ckenbHi — 1» (2,1 ra) Ta «/lyou ckeinb-
Hi — 2» (0,4 ra) posramoBaHi B ypouuil Maina
JliopoBa B 57 Ta 61 kBapranax JIFOOOXHUHIBCHKOTO
JicHuITBa Ha TepuTopii CTapoBHKIBCHKOI IpoManu
KoBenbcbkoro paiiony (tadm., Ne 1-2). Lli nBa oce-
penKH 3pOCTaHHS CKeJlbHOro nyba Ha Bomuwi
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pO3TamIoBaHi TOpSA. IX po3zinge nmme By3bKa
«CMYXKKa» COCHOBOro Jjicy. BouHm mpuypoueHi
JI0 KIHIICBOMOPEHHMX BiJIKJIa/IiB BOJUHCHKOT MO-
peHHoi Tpsinu, yTBOpeHoi mia dac JIHITPOBCHKOTO
3jeaeHiHHA. AOCOMIOTHI BHUCOTH MICHEBOCTI —
180-200 M, BimHOCHI BHCOTH cXxumiB — 10-15 m.
[TotyxHi (0 3 M) BIAKJIaAHM MOPEHHUX CYIJIMHKIB
3 BaJlyHaMH TpaHITy 3ajsraloTh Ha MPUILAHATIH
OCHOBi KpeiinoBoi mopomu. [pyHTH — HEpHOBO-
CEepPEeHBOIIA30IUCTI, YTBOPEHI Ha €TI0BiT MOPEHH.

PocnuuHMiA MOKpHB 000X IMaM’SITOK MPUPOIH
nmpejcTaBleHuii  acouianiero Querceta petraea
maianthemosa. JlepeBocTaH MOHOIOMIHAHTHHA.
Oxpim eaudikaropa Q. petraea, 10 HOTO CKIIQIy BXO-
JISITH JIMIIE TIOOJMHOKI JiepeBa Acer platanoides L.,
Betula pendula Roth, Carpinus betulus L., Malus
sylvestris Mill., Quercus robur L., Pinus sylvestris L.,
Populus tremula L.

Cepenniii Bik aepeBocrany — 130 pokis, ce-
penHs BUCOTa JAepeB — 28 M, CepeiHild aiamerp
cToBOYpiB — 40 cMm, 3iMKkHEeHicTh KpoH — 0,8. Tpar-
JISIOTBCSL OKpPEeMi JiepeBa CKEJIbHOTO Jy0a BiKOM
nmonay; 200 pokiB. CToBOYpH OKpeMHX JepeB jayda
CKEJILHOTO MaroTh MOP03000iHH (pHC. 2).

JloOpe po3BUHEHHUH MiAPICT c(HOPMOBAHUI THUMH
CaMHUMH BUJAMH, 110 i IepeBOCTaH. Y HbOMY JIOMi-
nye Q. petraea.

Po3pikeHnii yarapHUKOBUE sIpyc MpecTaBlie-
wuit Chamaecytisus ruthenicus (Fisch. ex Wot.)
Klésk., Corylus avellana L., Euonymus verrucosus

Scop., Frangula alnus L., Sambucus racemosa L.,
Cytisus scoparius L. Koch.
Tpap’stHO-garapHUYKOBHUII SIpyC J0Ope pO3BUHE-
uuii. Moro npoektuBae mokpuTTs — 80 %. V HOMY
noMinye Maianthemum bifolium (L.) F.W.Schmidt
(60 %). Ho #oro ckmagy BXomsaTh Vaccinium
myrtillus L. (10 %), Melittis melissophyllum L.
(5 %), Ajuga genevensis L., Anthoxanthum
odoratum L., Astragalus glycyphyllos L., Aquilegia
vulgaris L., Betonica officinalis L., Campanula
persicifolia L., Dryopteris filix-mas (L.) Schott,
Euphorbia seguieriana Neck., Festuca ovina L.,
Fragaria vesca L., Galium verum L., Geranium
sylvaticum L., Hepatica nobilis Mill., Hieracium
glomeratum (Fries) Naeg. et Peter, Hieracium
pilosella, Hypericum perforatum L., Lilium
martagon L., Lathyrus vernus (L.) Bernh., Melica
nutans L., Platanthera bifolia (L.) Rich, Primula
veris L., Ranunculus acris L., Sanicula europaea L.,
Scorzonéra humilis L., Sedum maximum L., Silene
nutans L., Trientalis europaeca L., Veronica
chamaedrys L., Vincetoxicum hirundinaria Medik.,
Viola mirabilis L., TpOEKTUBHE MMOKPUTTSI IKHX CTa-
HOBUTH | % abo meHme Hixk | % 71 KOKHOTO BUTY.
MoxoBHii MOKPUB yTBOpeHUIA Pleurozium schreberi.
Ha 1 ra miomi B nux ypouuInax npumagae B ce-
penapomy 220 mopociux JIepeB CKeIbHOTro Jy0da.
Ha 1 m? nmpunanae B cepenaboMy 10 I0BEHUTBHUX
pociuH Q. petraea pi3HUX TeHepalii. B okpemmx
MICIISIX TPAIUIIOTHCS CKYITYCHHSI POCIHH IMEPIINX
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Puc. 2. Cxenpauii 1y6 i3 MOp030060iHOIO
B JItoboxuniBchkoMy JicHunTBI (Bonuucbka 06i1.)

POKIB KHTTS, Jie iXHs uncenbHicTh gocsrae 100 oco-
6uH Ha 1 M2 Bcl BOHM HAcCIHHEBOTO IOXOIKEHHS,
10 CBITYMUTH PO PSICHE MEPIOANYHE TUIOJOHOIICH-
Hs Q. Petraea B IbOMY YPOUHIIIL.

Maue I[Hoaices (PiBHeHCbKa 00/1aCTh)

JlicoBi TeHeTHuHI pe3epBaTH Iy0a CKEIBHOTO
B MocTiBchKoMy JicHUITBI (KB. 59, 71, 72) (187 ra)
Ta MPWICTJIMHA IO HUX MAaCHB JIICY B JIICOBOMY 3aKas3-
HUKY «BimbxaBa» (23 ra) B Jlepmanchko-OCTpO3bKOMY
HAI[IOHAJBbHOMY MTPUPOIHOMY HApKy pPa3oM € MacH-
BOM CKEJIBHOIyOOBOTO JIiCY, MPUYPOUYCHUM JIO ITiB-
JeHHuX cxuiiB [lomiibChKOl BHCOYMHH B MEXKax
Kpemenenpkux rip (tabm., Ne 3—4). Lli cxunu € miB-
JeHHUM ycTynoM OcCTpo3bKOT MPOXiAHOT JOTUHU —
yHiKanbpHOT wactuHH Manoro [lomiccs — wicus
HaiOLIbIIor0 30miKkeHHs (2—-8 kM) MiK BomiwmH-
cpkoro Ta Ilomimbepkoro BrcounmHamMu. OTike, el
MAacHB CKEJIbHOIYOOBHMX JICIB MPUYPOUYEHUI 10
naHAmapTHOr0 eKoToHy Mik [lominbchKOO BHCO-
yuHor0 Ta IlOMICBKOI0 HHM30BHMHOIO, BIAIOBIIHO,
CKeNbHOIyOOBHIA Jlic OCTPO3BKOI JONHHU € OJTHO-
YacHO HaiiOinplr miBHIYHMM Ha Ilomimm Ta Haii-
Oinein miBneHHUM Ha [lomicei ocepenkom 3pocTaH-
Ha Q. petraea (puc. 3).

AbcomotHa BucoTta MmicueBocTi — 320-325 M
H. p. M. [lepenag BUCOT BiJI MiAHIKKS 10 BEPITHHHA
cxuniB — 80—100 M. TyT mpHUIIOBEPXHEBO 3aJIATA0Th
HEOTCHOBI OOJITOBI BalHAKH, SKi BHPI3HIIOTHCS

Puc. 3. JlicoBuii reHeTHYHHI pe3epBaT CKeIBHOTO ayda
B MocTiBcbKkoMy sicHunTBi (PiBHEHCHKA 0071.)

3HAYHOIO MilHICTIO. Ha iXHhOMY eroBii copmyBa-
JIMCH IEPHOBO-ITIA30JIUCTI TPYHTH.

PocnuHHMI TOKPHB TPEICTABICHUN acollialliero
Querceta petraea melittiosa. JlepeBocTaH MOHOIOMi-
HauTHUA. OkpiM emudikaropa Q. petraea, 10 WOTO CKla-
1y BXomTh Acer platanoides, Acer pseudoplatanus L.,
Carpinus betulus, Quercus robur, Pinus sylvestris,
Tilia cordata. Cepenniii Bik aepeBoctany — 130 pokis,
cepenns BucoTa jepeB — 30 M, cepemHii miameTp
nepeB — 45 oM, 3IMKHEHICcTh aepeBoctany — 0,7-0,8.
[TimpicT ckimamaeThes 3 THX CaMUX TOPiJ, 10 U Jiepe-
BOCTaH. Y HBOMY II€PEBKAIOTh MOJOII OCOOHHH
Q. petraea pi3HUX BIKOBHX T'€HEPAITii.

[igmicok po3pimkennii, yrBopenuit Corylus
avellana, Frangula alnus, Euonymus verrucosus,
Sarothamnus scoparius, Sorbus aucuparia L. Yepe3
BHCOKY 3IMKHEHICTh JIEPEBOCTAaHY TpaB’SHHN I10-
KpHB HE 3IMKHCHUIA, ONHAK (DIOPHCTHYHO OaraTwii.
Jo #oro cknamy Bxomsate Melittis melissophyllum
(5-10 %), Anthericum ramosum L., Anthoxanthum
odoratum, Aquilegiavulgaris, Campanula glomerata,
Carex digitata, Galium verum, Festuca ovina,
Fragaria vesca, Euphorbia seguieriana, Hieracium
pilosella, Laserpitium latifolium L., Melica nutans,
Primula veris, Ranunculus acris L., Scorzonera
humilis, Silene nutans, Veronica chamaedrys,
Vincetoxicum hirundinaria, TPOEKTUBHE TMOKPUTTS
SKAX cTaHoBUTH 1 % abo menme HDK 1 %. Tyt
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3pOCTalOTh TaKOX PiJIKiCcHI, 3aHeceHi 10 YepBoHOI
KHUTH YKpainu, Bunu pocnut Cephalanthera dama-
sonium (Mill.) Druce, Cephalanthera longifolia (L.)
Fritsch., Epipactis helleborine (L.) Crantz,
Lilium martagon L., Lunaria rediviva L., Neottia
nidus-avis (L.) Rich., Platanthera bifolia (L.),
Platanthera chlorantha (Cust.) Rchb. ta perionais-
HO piakicHi Bumau Geranium phaeum L., Phyteuma
spicatum L. MoX0OBHi TIOKpUB (parMeHTapHHA
i mpeacrasieHuit Pleurozium schreberi.

Ha 1 ra muromi 1i0ro JIiCOBOTO MacHBY TpHIia-
nae B cepeqaboMy 200 1opocnux JepeB CKEIbHOTO
nyba, BOIHOYAC y MIJPOCTI € MOJOAI OCOOMHH
CKEJILHOTO Ay0a pi3HUX TeHepariil.

Hentpanbue [ogicess GKutomupcenbka 00/1acTh)

BoraniyHa mam’siTka NPUPOIM 3arajbHOJCPKaB-
Horo 3HaveHHs «Ypouniie KophiiB» (37 kBapraiu
KoBaHcbkoro nicHUITBA, MJIoMIa — 15 ra) Ta JicoBmii
3aKa3HUK MicieBoro 3HaueHHs «Kam’sHa ['ipka»
(36 xBapran KoBaHCBHKOTO IiCHMITBA, IJIOMA —
5,8 Ta) po3TamoBaHi HEMOJANIK OIHE BiJ OJHOTO
B okonuirix ¢. YepBonka ClioBeUaHCHKOI TpoManu
KopocreHcbkoro paiioHy. BoHHU € yHIKaIBHUME OCe-
penkamu 3poctants Q. petraea pa3oM 3 PEiKTOBUM
BUZIOM Rhododendron luteum Sweet. (puc. 4, 5), npu-
YPOUCHUMH 10 HaHOinbI migHATol yacTuHU [lomich-
koi HU30BHMHH — CroBeuaHCHKO-OBPYIIBKOTO KPSIKY,
a0COIOTHI BUCOTH SIKOTO MepeBHITyI0Th 300 M H. p. M.

Puc. 4. CkenbHOTy00BO-POTOJICHAPOHOBHH JTiC
OBpyubKo-CIIOBEYaHCHKOTO KPSIKY
(KoBaHnchke micHUITBO, XKuToMupchka 0011.)

[epenaay BUCOT MK TTHIKOKSAM 1 BEPITMHAMU CXH-
niB focsrarorh 60 M. TyT MpUIIOBEpXHEBO 3aJIATal0Th
1 MICIIIMH BUXOJISITh HA TIOBEPXHIO POYKEBI KBapIIUTH.
Cnabopo3BHHEHI OMi30JICH] IPYHTH C(HOPMYBAIUCH
Ha eITIOBIT 11i€1 TPCHKOT MOPOIH.

PocaunHMi TOKpUB 000X 3aMOBIAHUX TEPHUTO-
piii TpeicTaBICHUN YrpyHOBaHHSIM CKEIbHOIYy0O-
BUX JICIB POJIOACHAPOHOBUX Querceta (petraea)
rhododendrosa (lutei).

JlepeBoctann MoHomoMiHaHTHI. Oxpim enudi-
KaTopa, 10 CKJIa/Ty IePEBOCTAHIB BXOISTh IOOTNHO-
Ki nepesa Betula pendula, Malus sylvestris, Pinus
sylvestris, Populus tremula, Sorbus aucuparia L.
Bik nepeBoctany — 100—120 pokiB, cepenHs BUCOTa
JiepeB — 28 M, cepenHii iameTp cToBOypiB — 45 cMm,
3IMKHEHicTh KpoH — 0,7.

Y  migpocTi TpeACTaBiIeHI Ti  cami  BHIH,
mo it y aepeBoctani. Bin 30cepemkenuil y micusx,
BUTbHUX BiJl YarapHUKOBHX 3apOCTEH.

YarapHuKOBHii Aipyc A0BOMi rycTuit. Moro mpo-
extuBHe TOKpUTT — 0,8. Y HbOMYy JOMIiHYE
Rhododendron luteum, npoextuBHe TOKpUTTs — 0,7.
J1o #ioro ckiay Takoxk BXOIsTh Rubus canescens D.C.,
Sarothamnus scoparius.

TpaB’siHO-YarapHUYKOBHUil sSIpyC cab0 PO3BHHE-
uwit. Voro mpoextusHe moxputts — 30 %. Jlominy-
1016 Pteridium aquilinum (L.) Kuhn (5%) Ta
Vaccinium myrtillus L. (5%). Jo #oro ckmamy

Puc. 5. Pononenipon xxoBTuit
Rhododendron luteum Sweet.
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BXOZIAITH TaKkoX Agrostis gigantea Roth, Anemone
nemorosa L., Calamagrostis arundinacea (L.) Roth,
Calluna vulgaris (L.) Salisb., Festuca ovina, Juncus
effusus L., Luzula pilosa (L.) Willd., Lysimachia
vulgaris L., Molinia caerulea L., Maianthemum
bifolium (L.) F.W.Schm., Melampyrum lacinium
Koshevn. et Zing., Nardus stricta L., Poa nemoralis L.,
Potentilla erecta (L.) Raeusch., Trientalis europaea L.,
Viola reichenbachiana Jord. ex Boreau.

MoxoBwii TOKPUB HE CYIIIbHUH, a pparmeHTap-
Huil. Jlo fioro ckiany BXonars Dicranum scoparium
Hedw. ta Leucobryum glaucum (Hedw.) Schimp.

Jo cxiamy AepeBOCTaHy BXOISTH y CEPEIHBOMY
180 mepeB ckenmpHOro jayda Ha 1 ra ruromi. Yepes
3HAYHy 3aryIICHICTh YarapHUKOBOTO SIPyCy IiAPIiCT
HE TYCTHH, OIHAK Y MICIISX, BUTbHUX BiJl YarapHHUKIB,
€ FOBEHUTIbHI 0cOOMHU (. petraea pi3HUX TCHEPAITIH.

OO0roBopeHHs pe3yJbTATiB J0CTiI:KeHb. 3Tij-
HO 13 3. ®@. CaBuenko-IlorpeOHsk [6], cximHa Mexa
OCTpIBHOTO MoMmHUpeHHs . petraea B €Bpomi mpo-
XOIIUTh BiJl MoOepeskxst banTiiickkoro Mopsi B paiio-
Hi M. Kaminiarpaga mo mimii mict bimoctok —
benosex — Koens — JIynbk — Kpemenens — Tepro-
nine — Jlynaisii — Hosa Y — Ilapropon — Ban-
Hspka — bepmaap — [aitBopoH 1 gocsrae CaBpani —
KpaiHbOi MiBACHHOI TOUKM MOLIMPCHHS BHIY Ha
CXI1IHOEBpOICHCHKINA PiBHHUHI. Y TOW 4Yac y JiTe-
patypi He OyJ0 JaHUX IPo yrpynoBanHs Q. petraea
Ha [lomicci. €nuHUIA OCepenoK 3pOCTaHHS IHOTO
Buay OyB 3adikcoBaHmii B YkpaiHcekoMmy llomicci
B Jy0OOBO-COCHOBOMY Jiici Ha Teputopii Illambkoro
HAIIOHAJIBHOTO MPUPOJHOTO MapKy, Ae Oylio BUSB-
JICHO JIAIIE TTOOMHOKI ocobunu Q. petraea. Y bi-
nopyckkomy [lomicei Q. petraea ne OyB BUSIBICHUH.
[To3za mexamu [Tomices B bitopyci BiioMuii € TUHMIA
MacHB CKEJIbHOAYOOBOTO JIiCy, IO 3aifMae IJIOILY
omu3pko 1000 ra B bitosespkiid [Tymi [7].

B Vkpaincekomy Ilomicei 3Ha4HME ocepenok
CKeITbHOTy00BHX JTiciB Ha OBpyIbKO-ClIOBEYaHCHKO-
My kpspxi BusiBuB [ K. Cmuxk [8]. Ha ceoromsi, 3rin-
HO 3 JJAHUMH OOJTIKY JTICOBOTO (POH]TY, CKEJILHOTYOOBI
micu OBpy1bKO-CIIOBEYAHCHKOTO KPSDKY 3aiiMaroTh
wiomy Oma3eko 1600 Ta B Mexax BeimHHUIBKOTO,
T'oponenpkoro, Koancskoro, Jlncrsuncrekoro, Haro-
psiHCBKOTO, MOkapiBcbkoro, CupHHIBKOT0, TXOpHH-
CBKOTO Ta YCIBCBHKOTO JICHHMITB. [lepeBaxkHa Oinb-
IICTh IUX JICPEBOCTaHIB CPOpPMyBaiach Ha MicCIi
BupyOaHux micns [lpyroi cBiTOBOi BiMHH HUIIXOM
MIPUPOJTHOTO MOHOBJICHHS. HallOLmbI miHHUMU Y (i-
TOCO30JI0TTYHOMY aCTIEKTI € IOCIIIKEeH1 HAaMU CKeJlb-
HOyOOBI JIicK B OOTaHIUHIM maM’ATIl 3arajabHOCp-
’KAaBHOT'0 3HAUCHHSI « Ypouniie KopHiiB» Ta icoBoMy
3aKka3HUKy MicueBoro 3HaueHHs «Kam’sHa [Nipkay.
[NepcrieKTUBHUMHE [Ts1 3aIIOBITAHHS € CKeJIbHOIY0O0-
Bi Jiicu [OpomerpKoro JCHUITBA, Jie 30eperiuch

BIKOBI JIEPEBOCTaHH. 3aclyrOBYIOTh Ha OXOPOHY
TakoX okpemi BikoBi — 150-300-piuHi 1epeBa cKelb-
HOTO Jy0a B OKOJHUIIX C. JlyOu 3 OKPYXKHICTIO CTOB-
OypiB 3,5-5,0 M (puc. 6).

CkenbHOMYOOBI JTick Ha Mexi [ToninbchKol BU-
counHu Ta Masoro Ilonices Ha KpaliHbOMY MiBJHI
PiBHeHchkoi obnmacti BusiBuB P. I. Capuyk [9], ix ne-
TAJILHO OMHKCAHO B HAIIN monepeaHii myomikaii [7].
Haiiinaion 3 HUX TepeOyBarOTh IiJ OXOPOHOIO
(Tabim., Ne 3—4). Bonu 3aiiMaroTh BETUKY TUIONLY —
220 ra. 3arajoMm IUIOINA JEPEBOCTAHIB 3 YYacTIO
ckenbHOro Ayb6a Ha Manomy I[lomicci craHOBHTH
Omuszbko 1000 ra. ¥V 3 Buaiysii MocCTiBCBKOIO Jiic-
HUNTBA 1y0 CKEIbHUN BXOIUTH A0 CKIaay Ai0poBu
3 JIOMIHYBaHHSM Jiy0a 3BHYAWHOTO Ha IUIOINI
44,5 ra. Y MuHylIoMy L€l OCepenoK 3pOCTaHHs;
CKeJILHOTO Jy0a 3aiiMaB 3HA4YHO OUIBIIY TEPHTO-
pito — 6mmsbko 4000 ra, onHak micns [pyroi cBito-
BOT BIHHM Ha 3HAYHUX IUIoOMAX OyB BHpYOaHHI
1 3aMileHUH MaJONpPOAYKTUBHUMH KyJIbTypaMH
cocHum 3Bn4anHoOi [10].

OCKITIBKH CKETBbHOAYOOBI YIpynoBaHHS Ha Te-
putopii JlepMancbko-OCcTpO3bKOTO HAIIIOHAILHOTO
IPUPOAHOTO MapKy Ta HA TEPUTOPIi JiCOBUX TeHe-
THYHUX pe3epBariB y MOCTIBCHKOMY JIiICHUIITBI
CTAHOBJIATH €JIMHUN JicoBUM MacuB (Tadi.,
Ne 3—4), B mepcnieKTUBI 3a3HAYEHI JICOBI TeHETHY-
HI pe3epBaTH JOLIIBHO BBOAUTH MO0 CKJIaxy

Puc. 6. BixoBuii ckenpHHl 1y0 B OKONMHISX . [lyon
(OKuromupcbka 0011.)
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Hepmancbko-OCTPO3bKOTO  HAI[IOHATBHOTO TIPH-
poaHOro mapky. BapTo Takok mpoBECTH pPEKOH-
CTPYKIIIO MaJOMPOIyKTHBHUX HACAIKCHb COCHH
3BUYAIHOT HUIAXOM MOCTYMOBOTO iX 3aMillleHHs
KyJIBTypaMH CKEIBHOTO Ty0a.

HaiiMeHmmii 3a TUIOLIEI0 OCEpPENOK CKEIbHO-
JIyOOBHX JICIB po3TalloBaHWl Ha BoimHChKOMY
[omicci (Tadm., Ne 1-2). VY HepanekoMy MHHYJIOMY
BiH OyB 3HauHO OULTHIIMM. HampukiHIlI MUHYIOTO
CTONITTS mobnu3y ypouuma Mana /liGposa (Tabm.,
Ne 1-2) Oyno ypoumme Benuka Jlibposa (romia
308 ra), B sikomy 3poctanmu Q. petraea, Q. robur
Ta iXHi Ti0puau [7]. Ha *ainb, y HOBOMY THCSYOJIT-
Ti el nepeBoctaH OyB BuUpyOaHuii, a oTxe, Oyno
3HHIICHO IIHHUK TeHO(OHT Ta (IOPUCTHYHE Pi3-
HOMAaHITTA YHIKaJIbHOI Ai0pOBH.

[Torpu pi3HOMaHITHICTH MiCIIE3POCTaHb CKEJILHO-
nyooBux mici [lomicest, A iXHIX €KOTOMIB Xapak-
TEpHI JIesIKI CIUTbHI pUCH. X0Y JIEPHOBO-ITII30TUCTI
IPYHTH E€KOCHCTEM CKENbHOTYOOBUX JICIB Chopmy-
BaJIMCh HA EJIFOBIT TIPCHKUX MOPIT (KBAPIIUTH, OOJIi-
TOBI BaIHSIKU, MOPEHA 3 BAJ[yHAMH I'PaHITIB) Pi3HOTO
T'€0JIOTTYHOTO BIKY, TOXO/KSHHS Ta MiHEPaJIOTTYHOTO
CKJafy, A7 BCiX enadoTomiB XapakTepHE MPUIIO-
BEPXHEBE 3aJIATAHHS MEXaHIYHO MIIHUX MaTepuH-
CBKHMX TIOpiJl. MexaHiuHa MilHICTh enadoTony € He-
CTIPUSITIIMBAM  CKOJIOTTYHHM (DaKTOpOM JUIS POCTY
i PO3BUTKY HEPEBaYKHOT OLIBIIOCTI BUIB ACPEB.

Ha Bigminy Big HUX Q. petraea BXe Ha TIOYATKY
OHTOTCHETUYHOTO PO3BUTKY (OPMYy€E KOPEHEBY CH-
CTeMy, 30aTHY IPOHHUKATH Y TBepAui rpyHT. XKorymi
ny0a CKeNbHOTO MPOPOCTalOTh BOCEHH (HEe HaBECHI
HACTYITHOTO POKY, SIK y Ay0a 3Buuaiinoro!). HaBecHi
HACTYITHOTO POKY (OPMYETHCSI MOTYKHHUI CTPHIK-
HEBUH KOPiHb CKEJILHOTO J1y0a. 3r0JI0M YTBOPIOETh-
Csl CHUCTEMa pI3HOHAMPABICHUX KOPEHIB, 3aBISKH
qoMy Ted ay0 n00pe amanTyeThesi 10 CKIIaJIHUX
IPYHTOBHX YMOB.

CrierupiyHAMU € 1 MIKPOKJIIMAaTH9HI YMOBH
Micuespoctanb Q. petraea noONMU3y CXiTHOI Mexi
roro apeany B €Bpori. JlOCTIKYHOUH CKEIBHO-
ny6osi micu Ioxinscekoi Bucounsuy, I1. C. Iorpeo-
HiK [11] BCTaHOBUB, 1110 BOHM YHUKAIOTh BHCOKHX
1 TOHM)KEHUX MICIIb 1 JIOKaJIi3yIOThCS Ha CXUJIaX, JIe
IOBITPSIHAN JIPEHaX» 1 MBUAMIUN BIITIK XOJOJ-
HUX TOBITPSHUX Mac Yy 3UMOBHIl uac oOepirae
Q. petraea Biag 3aMopo3KiB. Llsi 3aKOHOMIpPHICTb
MMOBHOIO Miporo nposiBisieTbes 1 Ha [lodicei, Biamo-
BIJIHO, Ha BCIH CXiAHIA Mexi apeany. Y HaHOUIbII
MOHIKEHUX YaCTHHAX CXMJIIB, e MOXe OyTu 3acTiif
XOJIOJTHOTO TIOBITPSI, € JIepeBa, MOIIKOKEHI MOPO-
3000T1HAMH.

[IpuypoueHicTh ckeNbHOMYOOBHX JiciB [lodic-
cs, a takox [loginns [4,11] go cxumiB 1 BiaCyT-
HICTh Ha TUIATO JIa€ MiJCTaBU 3apaxyBaTH iX 0

EKCTPa30HAILHUX JIICOBHUX yrpyrnoBaHb Ha CXiJIHO-
€BpONeichbKiil piBHUHI. BOHM € ekcTpa3oHaIbHUMU
¢iToreHO3aMH TakoX Ha piBHWMHAX lleHTpanbpHOT
€pponu [12]. Y €Bpomni 30HaNBHI CKeITbHOAYOOBI
micu momupeni B Cepenzemuomop’i [13].

SIK yrxe 3a3Ha4YEHO BHIIE, TUTAHHS PO Yac Ghop-
MYBaHHS CKeJIbHOAYOOBUX yrpyrnoBaHb Ha [lomicci
Ta B PIBHUHHIN 9aCTHHI YKpaiHU 3arajnaoM € AUCKY-
ciinum. @. O. I'pusb [5] BBaXaB, 1110 y CBOiH HH-
HINIHINA ekcnaHcll Ha MIBHIY Ta HA MIBHIYHHAN CX1J
Q. petraea 3anWIINB JaJieKO I103aJy TUIOBUX
JUIS. CKEIbHOAYOOBHX JiCiB MPEICTABHUKIB uyarap-
HUKOBOTO Ta TPaB’sIHOTO SIPYCIB 1 3pOCTAE B UYIKUX
JUISL HBOTO (PITOLIEHOTUYHUX yMoBax. Ha mpoTuBary
oMy I. K. Cmuk [14] 3apaxoByBaB CKeJIbHOIYOOBI
micu Ilomices no penikToBuX (hopmarliii i BBaxas,
IO Psi/T XapaKTEePHUX JIJIsl Hel BUIB 3HUK MOPIBHSI-
HO HEJJaBHO 4Yepe3 3HauHi BHPYOKH Ta 3pOCTArOUy
KOHTHHECHTAJILHICTD KJIIMaTy, OIHAK JEsKi 3 HHUX
(Rhododendron luteum, Hedera helix L., Betula
obscura A.Kotula Ta Melittis melissophyllum) 36e-
perIuch 10 Hamoro yacy. HaBpsia i MOXIIUBO 1MO-
TOIUTHCH 3 aBTOPOM IIi€l TIMOTE3H, MO I BUIH,
3a BUHATKOM Rhododendron luteum, € penikToBH-
Mu. 10 TOro K BUIOBa CAMOCTIHHICTD AESIKUX 13 HUX
€ BKpail CyMHIBHOIO.

Boraniko-reorpagivyni Ta nanxeo0OTaHIYHI JaHi
cBiAuaTh Mmpo Te, o Rhododendron luteum € Tpe-
THHHUM petikToM (iopu [Tomices. J[u3’ FOHKTUBHUIA
apeal [[bOT0 BH/y OXOILIIOE TIepeBakHO Maiy A3ito
Ta KaBkas, 3 okpemuM ekckiiaBoM Ha [loicci Ta i30-
JLOBAaHUMHU JIOKAJTBHUMHU NMOMy/sinisMu B CepenHiit
€ppormi — B Ilombmii, ABctpii, CnoBeHii Ta Ha
octpoBi Jlecboc y Ipemii. Ilomickkuii exckiaB
Rhododendron luteum po3zramoBanuii y IleHTpains-
Homy [lomicci (miBHiuHMI cxif PiBHEHCHKOT 001acTi
Ta miBHIY JKHTOMUPCHKOT 00J1acTi) 1 3aliMa€e TUIONTY
o6mu3pko 150 kB. kM. Ha [lomicci neit Bua 3pocrae
MepPeBaXXHO B COCHOBHX Pineta (silvestris) rhodo-
dendrosa (lutei) Ta m1y00BO-COCHOBHX Jicax (ay0Oa
3Buuaitnoro) Querceto (roboris) — Pineta (silvestris)
rhododendrosa (lutei), ne TPOEKTUBHE TOKPUTTSA
Rhododendron luteum nocsirae 85 % [7]. JIBa oce-
pEenKH CKeTbHOAYOOBO-POIOJCHIPOHOBUX JIiCIB Ha
OBpy116K0-CII0BEYaHCHKOMY KPSKi, OTIMCaHI BUIIIE,
€ YHIKaJbHUMH, €JUHUMH B €BPOMi POCIUHHUMHU
YTPYIOBaHHSIMHE TaKOTO THITY.

Otxe, OBpy1bKO-CrOBEYaHCHKUH KPSIK, K 1 LleH-
TpasbHe [Tomicest 3aranom, € yHIKaIbHUM pedyriyMoM
TPETHHHUX PEITIKTIB, BKIIIOUHO 3 Q. petraea. JokanbHi
nonyJisiii 1boro Buay Ha Bomuachkomy Ilomicci,
MIPUYPOYEHi 10 MOPEHOBUX BIJKIIAJIIB, €, OUEBHUIIHO,
peTiKTaMH MIHJIETb-PICCHKOTO 1HTeprsiiany. Taku-
MH K peIiKTaMH € CKeJIbHOTyOOBi jicu Mamoro
[omiccs B OCTpO3bKiil MPOXiMHIA JONUHI, SKa
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yTBOpHJIAch 1 (QopMyBajach y JbOJOBUKOBOMY
nepiofi. Sk pigkicHI, pETIKTOBI, EKCTPa3OHAJbHI
YTPYIOBaHHs CKeJILHOMYOOBI sick [lomiccst cTaHOB-
JISITH 3HAUHUH iHTEpeC 13 (HITOCO30I0TTHHOTO MOIIS Y.
Txms OXOpOHA € 33JI0BUIBHO0, OCKIJIBKH HAMOLIBII
penpe3eHTaTuBHI 3 HUX OXOIUICHI MEPEKer0 PUPOI-
HO-3aIOBIIHUX TepUTOpiK (JuB. Tabmuiro). s mo-
JIMIIEHHS iXHBOT OXOPOHHM JTICOBI TeHETHYH1 pe3epBa-
TH ay0a CKebHOrO B MOCTIBCHKOMY JIICHUIITBI Ha
PiBHeHIIMHI BapTO BKIIOYUTU [0 HAI[IOHAIBHOTO
MpUpPOAHOTO MapKy «JlepmManchbko-OCTpO3bKUIY.
CkenbHOIYOOBI JTiCH POAOJCHAPOHOBI CJTi/] BKITFOUUTH
0 TIPOEKTOBAHOTO HAIIOHATBHOTO MIPHPOJHOTO MAPKy
«CnoseuaHcbKo-OBpy1bKUil Kpsbx». IlepcriekTnBHU-
MU JUII OXOPOHH € JIeSIKI JIUISTHKM BIKOBHX CKEJIbHO-
JTyOoBuX JiciB 'y [opoaetbkoMy JIICHUIITBI Ta OKpeMi
BIKOBI JlepeBa CKeJBHOIo Jiy0a B OKOMHUILIX . Jyou
Ha JXuromupimHi, ockineku Q. petraea € HalOUIbII
MOCYXOCTIMKAM BHJIOM JTICOBUX JIEPEB IOMIPHOTO
nosicy €Bpasii, BiH € NePCIeKTUBHUM IS 3aKIJIa IKH JTi-
COBHX KYJIBTYp B YMOBax II00AIBLHOTO MOTEITiHAS [ 15].
Jns migBuieHHs HpoxyKTuBHOCTI JiiciB Ilomices
MOTPIOHO TIPOBECTH iX PEKOHCTPYKIIIFO, 3aMiCTHBIIH
MAaJIONPOAYKTUBHI COCHOBI KyNBTYpH, 3aKJIaJeHi
Ha MICIIl 3BEJICHNX CKEJIbHOMYOOBHX JIICIB, JTICOBUMH
KyJIBTypaMi Jy0a CKEIbHOTO 3 MiCLICBOTO HACIHHSL.

BucHoBkH

CxkenbHOny60Bi nicu Ilonices — ne penikToBi
eKCTpa30HallbHI YIrpYIOBaHHS, PO3TAIIOBaHI 1MO-
6nu3y cxigHOI MeXi apeany iXHbOTO equdikaro-
pa Quercus petraea. 3adikcOBaHO JHINE TPH
OCTpiBHI OCEpPEIKN 3pOCTAHHS ILOTO BUy B PETio-
Hi. OcTpiBHA JOKai3allis CKeJIbHOAYOOBHX JIiCiB
Ha llomicci 1 Ha CximHOeBpomeichKii piBHUHI
3arajioM IOB’s3aHa 3 IXHBOIO IIPUYPOUCHICTIO
JI0 crielu(iYHNX €KOTOMIB, PO3MIIIEHUX Ha CXH-
Jax MiBJACHHOT eKCIO3HMIIii, U1 MIKpOKJIIMaTH4-
HUX YMOB SIKMX XapaKTepHUH OIIbII TeIUIHH
TEeMITepaTypHHUI PEeKUM MOPIBHSHO 3 ILIAKOPOM.
OcobnuBicTiIo  enadoTomiB  CKEIbHOAYOOBUX
niciB Ilomicest € iXHs cOpPMOBaHICTh Ha €IOBIi
TBEpAUX TIPCHKUX TNOpPia (POXKeBi KBapIUTH,
0O0JIITOB1 BallHSIKW, MOPEHA 3 BalyHAMH TPaHITY).
VY takux ymMoBax efudikaTop LUX JTiCiB Ma€ BEIU-
Ky KOHKYPEHTOCIPOMOXHICTh 1 ()OpPMYy€E TroMeo-
CTaTUYHI TMOMYJISAIii.

VHiKaIbHI CKeNbHOAY00BI yrpymoBaHHs [losic-
cs1 3a0e3neyeHi OXOPOHOK B KOXKHOMY 3 TPbOX OCe-
penkiB. 3BakalouM Ha I[IHHICTb T'€HO(POHIY
Q. petraea Ha CXiJHI! Mexi apeaiy, MOTPiIOHO PO3-
MIMPIOBATH TUIOIILY JIICOBUX KYJIBTYp Jy0a CKEJIbHO-
ro Ha [losicci.
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REGULARITIES IN THE GEOGRAPHICAL DISTRIBUTION OF
DURMAST OAK FORESTS IN POLISSIA

Abstract

The regularities of geographical distribution and the current state of rare phytocoenosis are essential
tasks of ecological research. The durmast oak forests of Polissia are such plant communities. The subjects
of the study were the durmast oak forests of Volyn Polissia (Volyn region), Maly Polissia (Rivne region),
and Central Polissia (Zhytomyr region). Field studies were conducted in 2008-2023. Phytocenotic
descriptions were carried out on plots of 0.25 ha each. The edificator of these forests, the durmast oak
Quercus petraea Mattuschka (Liebl.), is a stenotopic species of Pollisian flora, typical of specific ecotopes
with warm microclimatic conditions on south-facing slopes and soddy-podzolic soils, formed on the eluvium
of brim rocks (pink sandstones, limestone oolites, and moraine with granite boulders). In contrast to zonal
oak forests formed by Quercus robur L., durmast oak forests are insular, extrazonal communities of Polissia.
The Ovrutch-Slovechansky ridge, like Central Polissia in general, is a unique refugium of Tertiary relicts,
including Q. petraea. Local populations of this species in Volyn Polissia, confined to moraine deposits, are
apparently relicts of the Mindel-Riss interglacial. The same relicts are the sedge forests of Maly Polissia in
the Ostroh Pass Valley, which were formed and shaped during the glacial period. As rare, relict, extrazonal
communities, the durmast oak forests of Polissia are of considerable interest from a phytosozological
perspective. The protection of durmast oak forests in Polissia is now sufficiently ensured. It only requires
some improvement. Taking into account the value of gene pool of Quercus petraeca near the eastern limit of
its range in Europe, it is necessary to expand the afforestation efforts for this species in Ukraine.

Keywords: durmast oak Quercus petraca (Mattuschka) Liebl., range, forest, habitat, population,
protection, community.
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I'EOTPA®IYHE ITOIIUPEHHA
TA CTAH NONYJIAIINA ASTRAGALUS DASYANTHUS PALL.
Y YEPKACBKIHN OBJIACTI

Y ecmammi onucaro nogi 3Haxioku piokicHoeo, 3aneceno2o 0o Yepsonoi knueu Yipainu eudy — acmpa-
eany wepcmucmoksimrkogoeo (Astragalus dasyanthus Pall.). Ha ochosi onpayiosanns eepbapHux ¢onois,
Jimepamyprux 0dicepen ma 1aACHUX eKCReOUYitiHuX 8ui30i8 y3azanbHeHo Oani npo tio2o nowupenns 8 Yep-
Kacvkiu oonacmi. [lodano oemanvhull nepenix J1oKaiimemie 6udy 3a A0OMIHICIMPAMUSHUMU PATOHAMU 00-
nacmi. Hoge micyesnaxoocenns usgneno noonuzy cena bepesnaxu Yepracvroeo pationy 6ins 3ani3HuYHO-
20 Hacuny. Hasedeno 6omanixo-eceocpapiuny xapaxmepucmuky J0KATImMemis, euo08uil CKiao (hoHosol
pocaunHocmi, yucenvhicms ma cmat nonyiayii. Onucano ekono2o-yeHomuyHi ymosu, y aKux 3pocmac no-
nYAAYist, A MAKodIC 8UAGLEHI 8iKOgI epynu 0cooun. OYiHeHo aHmpono2eHHULL 6NIUE HA YePYNOBaHHA. J{oCi-
0oicenHs 6azyemuves Ha onpayrosanui nonao 150 (i3 nux oauszvro 20 cmocyiomscs Yeprawunu) eepbaprux
apkyuiie npogionux Haykosux ycmarnog Ykpainu (KW, KWHA, KWU, PW), a makodic Ha pesyriomamax
81ACHUX NOTLOGUX 0Ocmedcerd 13 GPS-¢gixcayiero nokarimemis y 2024—2025 pp. Kapmoepagysarms suko-
Haro 6 npoepami Google Earth Pro, a oani npo Hosi nonynayii 6neceno 00 coyianvroi mepedici iNaturalist.
Bukopucmano icmopuunuil ma cyvachuti aOMiHicCmpamueHuil nooin obnacmi 0k MouHoOi iHmepnpemayii
Odanux npo nowupenns Astragalus dasyanthus. 3acanom écmanosneno 23 nokarimemu 6uody, ceped sAKux
mpu € HOBOBUABNEHUMU, 30Kpema 6 c. bepesnaxu Yepracvkoeo pationy. 30ilicneno ceobomaniyni onucu
Ma aHaniz OHMO2eHemuyHuUx CReKmpie Nonyaayil. 3Haxioka pos3wuploe 0aui npo cydacnuil apean uoy
6 Ykpaini ma € 6ascaugorio 015 hopmyeants pekomenoayil ujooo 1020 0XOpOHU, 0COOIUBO 8 YMOBAX MPAHC-
Gopmayii npupoonux exocucmem. Ompumani pezyrvmamu niOKpecIo0ms HeoOXIOHICIb HAOAHHS NPUPO-
000XOPOHHO20 CIAMYCY BUABLEHUM NONYIAYIAM | 3ANPOBAOANCEHHS Pe2iOHANbHO20 MOoHIimopunzy. [Jooam-
KOBO 38EPHEHO Y8az2y Ha me, wo OJid NOBHOYIHHO20 30epedicents 86Uy NOMPIOHO Npo8ooumu nepiooudHe
cnocmepedicents 3a CManHom 1o2o nonyiayii. Pexomenoosano pospobumu i enpogadumu micyesi nianu
OXOPOHU, 3AY4amu cpoMadCcbKicms ma iH@POpMyS8amu HACELeHHs NPO 3HAYEHHS Yb020 PIOKICHO20 6UOY.
Taxooic saxcauso 3abeznewumu niompumKy 6iomonie i e donyckamu ixHvoi 0ecpadayii, 0coonUso 6 cme-
NOBUX Ma JTyYHO-cmenosux 30uax Yepracvkoi obnacmi.

KarouoBi cioBa: Astragalus dasyanthus, YepBoHa KHUTa YKpaiHH, MICII€3HAXOKEHHS, JIOKAJITET,
CTEIOBI EKOCHCTEMH, OXOPOHa.

Beryn TpaHC(OPMOBAHHUX  JYYHO-CTEIIOBHX  €KOTOIIIB,
Astragalus dasyanthus Pall. (acTparan mepcTu-  4acTo MPUYPOUYEHUX JO BAITHIKOBUX BiJCIOHEHBb
CTOKBITKOBWIA) — TIPEJCTaBHUK pomuHu boOoBi  abo MUIIHOK 3 10oOpe OpeHOBaHWMHU CyOcTpaTamu

(Fabaceae), 3anecennii 10 YepBOHOT KHUTH YKpaiHH,
TIPUPOIOOXOPOHHUM CTaryc BUAy — Bpaznusuil [1].
Ha Tteputopii Yepkacbkoi 061acTi BUI TPaIIS€TbCA
MEPEeBaXHO Ha MIBICHHUX Ta IIBICHHO-3aX1IHUX
CXWJIaX, y MeXax MPUPOAHUX ab0 YacTKOBO

© Yuxc O. B., 2025

o0JIN3Y TEXHOTEHHUX 00’ €KTiB, 30KpeMa 3aJ1i3HNY-
HUX HacuMiB [2-4]. 32 TaHUMH PETi0HAIBHOTO €KO-
JIOTIYHOTO MOHITOpUHTY, B Yepkachbkiii obOmacti
OXOPOHSETHCS 75 BUIIB CYJMHHUAX POCIIWH, 3aHECEe-
HUX 710 YepBOHOI KHHMIM YKpaiHHU, cepel] SIKHX
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1 A. dasyanthus. Bun mae oOMexxeHHUH apealt moIim-
PEHHS Ta BUCOKY Yy TJIUBICTb JIO 3MiH TiIPOJIOTiYHO-
TO peXUMY, IHTEHCHBHOTO BUITACY i PO30PIOBAHHSL.
3 MeTo10 3aro0iraHHs BTpaTi JOKAIBHUX MOMYJIAIii
A. dasyanthus Ha perioHaJILHOMY pPIBHI BEIyTh
00JiK 1 BiICTeXKEHHs Horo cTaHy. 30Kpema, Y 3BiTi
«OxopoHa Ta BIITBOPSHHS BUJIIB POCJIMH Ta IPHOIB,
3aHeceHux 10 UepBOHOI KHUIM YKpaiHH...» Harojo-
IIEHO Ha MOTpeOi 30eperKeHHs PUPOTHUX (iTOIIe-
HO3IB, Y SKUX TPAIUIIE€ThCs el BUJI, Ta CTBOPEHHS
OXOPOHHHX 30H JJOBKOJIA TIOMYJIAIIIH [5].

BuBYeHHS CydacHOTrO MOIIMPEHHS L[LOIO BHIY
B Uepkachkiii 007acTi € aKkTyadbHHM 3aBIaHHIM
y KOHTEKCTI MOHITOPHUHTY CTaHY CTECIIOBHX €KOCHC-
TeM i po3poOIIeHHs 3aX0/iB iX oxopoHH. Cucrema-
THU3aLlis JaHUX TPO JIOKAJITETH BU/Y Ta BUSBICHHS
HOBHX MICIIE3HAXOKEHb CIIPHSIE YIOCKOHAICHHIO
perioHaIbHUX MIPUPOJIOOXOPOHHUX CTPATETIH.

Marepianu i MeToau

Yponosxk 2024-2025 pp. IpOBEICHO aHAI3 rep-
Oapuux (onzaiB HarioHaapHOro G60TaHIYHOTO cany
imeni M. M. I'pumika HAH VYkpaian (KWHA), Ia-
ctutyTy 60taniku iM. M. I. Xonogaoro HAH VYkpai-
U (KW), KHuiBCchKOTO HAIIOHAJIBHOTO YHIBEPCUTETY
imeni Tapaca IlleBuenka (KWU), IlontaBcbkoro
Kpae3HaBuoro mysero iMeHi Bacums KpudeBcrkoro
(PW), YepkacbKoro Kpae3HaBU4OTO My3e€ro, JiTepa-
TypHHX JoKepen [1-3,5] Ta pesynbTariB BIACHUX
TMOJIOBHX JIOCITI/DKEHB [4].

3niCHEHO MapIIPyTHO-CKCIICIUIIIHHI 00CTeKEHHS
MOTEHIIIHHMX Mice3pocTans Buay 3 GPS-dikcariiero
KOOpZIMHAT 3Haximok. KaprocxeMy HOBOBHSBIICHHX
JIOKaNiTeTiB po3pobneHo B mporpami Google Earth Pro,
KOOpP/IMHATH HOBHX 3HAXIJOK 3aBAaHTA)KCHO HA TUIaT-
¢dopmy iNaturalist [6]. Ha3Bu TakcoHiB HaBeaeHO
3a eJeKTpOHHOI 0a3or0 janux Plants of the World
Online (POWO, 2024 — onward) [7]. Onuc ¢itorieno-
31B 3IHCHEHO 3a MeToiKor0 bpayH-branke [8].

Pe3yabraTu T2 00rOoBOpeHHS

V pesynbTarti onpaioBaHHs repOapHUX Marepia-
JB Ta JITEpaTypHUX PKEPET BCTAHOBICHO ITOIIH-
pennsi A. dasyanthus Ha Teputopii Uepkacbkoi 00-
nacti. Y 2024 p. mij yac eKCreTUIiHHUX JI0CITiHKEHb
y TIPUPOJHUX Ta TPAHC(HOPMOBAHUX ALNSIHKAX POC-
JIMHHOCTI JTy4HHX cTemiB (c. bepesHsku, c. Paiiro-
poxn, UepkacbKuii p-H) BUSBICHO HOBI 3HAX1IKH BHTY
mobmm3y cema bepesnskn Uepkackkoro paiiony.
Homymsamito actparany 3adikcoBaHO y TPhOX MpO-
CTOPOBO PO3MEKOBAHUX JIOKAJITETaX, MpPUypoUe-
HUX JI0 (parMeHTiB Jy4HO-CTEIIOBOi POCIHUHHOCTI
B3JIOBX 3aJli3HMYHOTO Hacuiy (puc. 1). [TomupeHns
Buy B Uepkachkiil 001acTi HaBeJEHO HIKYE 3a Tep-
OapHUMH Ta JITEpaTypPHIMH JDKEPETIaMHu.

JIJ1s XOpOJIOTIYHOTO aHalli3y BUKOPHCTAHO rep-
OGapHi Ta niTepaTypHi JaHi, B SIKUX JIOKAJITETH
TOJIAHO BIMOBIJHO J0 aJIMiHICTPATHBHO-TEPUTOPI-
anpHOTO TOAUTY 10 aaMiHicTpaTuBHOI pedopmu
2020 p. YUepes me [uIst y3ro/pKEHHS 3 JDKEpeamMHu
B TEKCTi 30epeKeHO Ha3BU CTapuX paioHiB. 3rigHO
3 HOBUM aJIMIHICTPATHBHUAM YCTPOEM, 3aITPOBAIKE-
HuM y 2020 p., HuHi Yepkacbka 00JacTh Ma€ 4OTH-
pu paiioHn: YMaHChKUH, 3BEHHUTOpOJChKHiA, Uep-
KachbKUi Ta 30JI0TOHICHKUH.

YepkachbKuil paifioH OXOILTIOE KOJUIIHI Yepkach-
kuid, Yurupuncekuii, KaniBcbkuii, Kam’siHCbKHIA,
CMIJITHCHKUI palloHM Ta YaCTHHY 30JI0TOHICHKOTO
paiioHy, SIKUIl yTBOPEHHH 13 TEPUTOPIl KOIHIIHIX
3onoToHichKoTO, JpabiBchkoro Ta YopHOOAiBChKO-
ro paiioHiB.

OTxe, B IHTEpHpeTaliii po3MilleHHs JIOKATITCTIB
A. dasyanthus cnig OpaTd 10 yBaru BiATNOBITHICTh
MDK ICTOPHYHHMH Ta CYYaCHUMH aJIMiHICTPATHBHU-
MU Mexamu. [lepernik Micle3HaxomKeHb acTparany
IIEPCTUCTOKBITKOBOTO B UepKachKii oOnacTi HaBe-
JICHO 32 JIiITepaTypHUMH Ta repOapHUMH JaHUMH.

Kaw’ sncoxuit p-n: M. Kam’siaka, Yepkacbka o011,
ctrenoBuii cxu y 6ani (Kneonos 0. /1., 03.06.1927
(KW)); mo moposi Sflpoee — Komiiiyana, ctenosi
cxunu (Kypcon B. B., 03.08.1972 (KW)); m. Kam’si-
Ka, rpaHiTHUH Oeper p. Tscmun (13.06.1943 (KW));
m. Kam’ssuka  —  49.041269, 32.084557 (1lu-
psesa [1. B., 2017 p.); oxon. c. Paiiropog—49.089182,
31.980147 (ILupsiea 1. B., 2017 p.); oko:. c. SlpoBe—
49.069353, 31.994611 (Iupsesa 1. B., 2017 p.).

3onomonicekuii p-u: c. ['enpMsziB, Hag 00I0TOM
p. Cymiit (3epos /1. K., 02.08.1928 (KW)).

Jlpabiecvkuil p-u: okoi. c. JlpaOiBui, cTemosi
cxumn (Kpumpka JI. 1., 03.06.1977 (KW)).

Yueupuncokuii  p-u: ¢. Koxkapka, TiBISHHHHA
cxun sipy (IToctpurans C. A., 03.08.1923 (KW));
M. Yurupun, Ha Kam’sHii ropi, cxumu ropu (Ilo-
crpuranb C. A., 23.07.1923 (KW)); m. Hurupwus,
3amxoBa ropa — 49.074491, 32.658659 (Cnpsraii-
1o O. A., Cropsraiino O. B., 2018 p.); m. Uurupus,
3amxoBa ropa —49.074530, 32.657860 (Konsikin C. M.,
2013 p.).

3onomonicvruii p-1: ¢. bornanu, ypouniie CHOKKH
(dy6osenn T. I, 28.06.1997 (KWHA)); c. I'enpmsi3iB,
Hax Oosnorom p. Cymiit (3epor /1. K., 02.08.1928
(KW)); c. Homa [ImuTpiBKa, Ha HEOpaHiii MOrwii
(ITomonceka €. T., 17.07.1932 (KW)); c. ByOHiBcbKka
Cnobinka (Icait C. B., 21.06.1983 (KWU));
c. byboniscrka Crio0ika, miBHIYHO-CX1HA OKOJHIIA,
cxui 1o npaBomy 6opty Kanycrsiroro sipy (CaBueH-
ko 3. A., 20.08.1991 (Yepkacekuii obOmacHH
Kpae3HaBuMil My3ei)); okon. ¢. byOHiBchka Cio-
oinxka — 49.677549, 31.666135 (IlleBunx B. JI,
bakanuna JI. B., Ilomimko O. [I., 2017 p.); okou
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c. byoniBceka Crobinka — 49.716594, 31.708764
(ILupsiea /1. B., 2016 p.).

Yopuobaiscvkuti p-u: c. [IpuaHINIPOBCHKE, YpO-
yuie [Ixynaiika, 6eper [Hinpa, Ha CXUaax y cKiIaji
crenoBoi pocimHHOCTI (CaBueHko 3. A., 26.05.1998
(Yepkacbkuii obnacHUi Kpae3HaBUMI My3eid)).

Cwminsncokui p-u: ¢. Mana CMUISHKA, CXHJ JI0
Onecwroi 3amizauii (Kneormos FO. J1., 02.06.1924
(KW)); c. Sl6nmyHiBKa, CTEIOBI CXWIIA HAJ| 3QJ113HH-
neto (Kneomor 1O. [I., 02.06.1924 (KW)); 6insa
c. bepesnsku, monasn 10 exzeMruispiB — 49.145438,
31.943060 (I'aBpumroxk M. H., 2020 p.).

Kaniecoxuti p-n: oxodn. c. [TonctBua—49.638912,
31.353625 (Ilesuuk B. JI., bakanuna JI. B., Ilo-
mimko O. [1., 2004-2017 pp.); okod. c. [TunsiBa —
49.689072, 31.263327 (lllesuux B. JI., bakanu-
Ha JI. B., ITomimko O. 1., 2004-2017 pp.); ropa
BapaBka 6ins c. [Tunsisa — 49.678935, 31.318044,
Benvka ctabinbHa nomyssiist (Ilepuunk B. JI., baka-
nuHa JI. B., ITomimxko O. ., 2005 p.) [9-14].

Hoga 3naxinka mooiusy c. bepesHsku.

Ilixg yac excmeaUIIHHUX OOCTEXKEHb y YEPBHI —
ceprHi 2024 p. Oy/i0 BUSIBIICHO HOBY MOIYJISIIIO
A. dasyanthus Ha iBAEHHO-3aX1IHOMY CXWJIi 3aJ1i3-
HAYHOTO HAcUNy B Mexax c. bepesusiku (puc. 1).
Jloxamitetu BHeceHO Jo tuiaTtdopmu iNaturalist [6].
Koopmunaru: nokamiter Nel — 49.14809472,
31.96194693; nokamiter Ne2 — 49.14854824,
31.96163647; nokamiter Ne3 — 49.14693699,
31.96264967.

Y Mexax HOBOTO Jiokamirtety 4. dasyanthus mo-
6mm3y c. bepesnsiku (Uepkacbkuii p-H) BUJ 3pOCTae
Ha TPHOX IUITHKAX, IPHYPOUYCHUX JI0 JIyIHO-CTEIO-
BUX YIpyNoOBaHb HA PI3HOMY 3a TUIOM cyOcTparti

oogle Earth

Ta piBHEM aHTPOIIOTEHHOTO BIUIMBY. [IpoBeneHo
reo0OTaHiIuHI OMUCH Ta BU3HAYECHO (DIOPUCTUUHY
CTPYKTYPY YIPYIOBaHb i OHTOTCHETHUHY CTPYKTY-
Py MOMyJIsIIii.

Jly4Ho-cTenoBe yrpynoBaHHS Ma€ BUCOKHU pi-
BEHb IPOEKTUBHOIO MOKPHUTTS TPaB’SHOIO sIpycCy
(puc. 2). Nominye Medicago falcata (75 %). Cepen
aJIBEeHTUBHUX TMPEJCTaBHUKIB € BUAu Asclepias
syriaca ta Ptelea trifoliata, K1 1ICTOTHO BILUTUBAIOTh
Ha (popmyBaHHS (BITOLEHO3Y.

BusiBrieHO, 1110 B OHTOTCHETHUYHIA CTPYKTYpi
MOMyJSil TMepeBakaloTh T'e€HEPAaTHBHI OCOOWHH,
0 CBIJYUTH PO CTAOUIBHICTh YIPYIIOBaHHS, a Ha-
SIBHICTh IMaTypHHX Ta IMOOJUHOKHX OBEHUIBHHUX
0COOMH BKa3ye Ha 3JIaTHICTb JIO0 TOHOBJICHHS TIOITY-
nsuii nboro Buay (puc. 3).

Jlokamiter Ne 1 po3ramoBaHuii Ha BIIKPUTOMY
MIIAHOMY CXWJI 3aJli3HHYHOTO HACHUIy B MEXax
UYepKachbKoro paioHy, MpecTaBiIeHui TpanchopMo-
BaHUM JIyYHO-CTCIIOBUM YTPYIIOBAHHSM 3 YYacTIO
JICpEBHO-YarapHUKOBOT ~ POCIMHHOCTI.  JlepeBHui
SApyC YTBOPIOIOTb MOOAMHOKI ocodunu Ulmus minor,
Ptelea trifoliata, Elaeagnus angustifolia, Prunus
armeniaca, Morus alba, Pyrus communis i3 3arajb-
HUM IPOEKTUBHUM MOKPUTTAM 10 15 %. YarapHuxo-
BUI pyC Ta MiPiCT PO3BUHEHI €1a00 1 TPeACTaBIeH]
30e0IbIIOr0  MOOAUHOKMMHU  ocoOunamu  Cornus
sanguinea, Ulmus minor i Morus alba. Tpas’sHu-
ctuit mokpuB mimeHAH (80-90 %) 3 MOMiHYBaHHIM
Medicago falcata, Koeleria macrantha, Agrimonia
eupatoria, Astragalus  onobrychis Ta  Lotus
corniculatus. 3arajgom BusiBieHo moHaj 30 BHIIB cy-
JIMHHUX POCIIHH, cepell IKuX A. dasyanthus Tparuis-
€TbCcs y ckiai poHoBoi dopu [8].

Puc. 1. Kaprocxema posramryBanHs JokamiteTiB Ne 1-3 3 momymstuissmu 4. dasyanthus
no6nu3y c. bepesnsiku Yepkacororo paitony (Google Earth, 2024 p.)
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CHexkTpy OHTOTCHETHYHHX CTaHIB MOMYIIl
MPEACTaBICHI BciMa BIKOBUMM IpyllamMH 3 IepeBa-
JKaHHSIM TeHepaTHBHUX (24 %) Ta BipTiHUTBHHX
(22 %) ocobuH; yacTka iMaTypHUX CTaHOBHUTH 17 %,
FOBEHUTBHUX — Jiumie 2 %.

[Nomynsuiss JeMOHCTpY€e O3HAKH pereHeparniiiHol
CTabUILHOCTI, OIHAK HU3bKA 9aCcTKa MOJIOANX OCOOMH
BKa3ye Ha 0OMEKeHe MPUPOIHE TIOHOBJICHHSI, IMOBIp-
HO, Yepe3 KOHKYPEHIIito 3 00Ky 0000BHX JOMIHAHTIB
Ta JiI0 aHTPOMOreHHUX (hakTopiB. DITOLEHO3 BiAmO-
BiJIa€ JIy4HO-CTEIOBIH (popMallii, € ocepeikoM 30epe-
JKEHHS PEriOHaNbHOrO (MIOPHCTUYHOIO Pi3HOMAHITTS
Ta Motpedye MOHITOPUHTY i 3aX0/IiB OXOPOHH.

Jlokaniter Ne 2 Hanmexuth 70 Kjacy Festuco-
Brometea, cowsy Festucion valesiacae, T00TO
10 yTPYIOBaHHS JYYHHUX CTEIIB I OCTCITHEHHX JIYK

Ha MTUOOKHMX I'PYHTAax, IO MOIIMPEHI MepeBaKHO
B JicOCTENOBiH 30HI. BuHukae mpobiema mpoHHK-
HEHHS B CTEIOBI IIEHO3W arpecuBHOTO BUaYy Prelea
trifoliata.

VY nepeBHOMY sIpyci mepeBaxkaiotb Elaeagnus
angustifolia, Ptelea trifoliata Ta Prunus armeniaca,
IO CBIAYUTH MPO 3HAYHY TPaHCHOPMAIIIIO IIEHO3Y.
YarapuukoBuii sipyc npencrasinenuii aume Cornus
sanquinea. TpaB’sHUU spyC Ma€ BUCOKY (hiopuc-
TUYHY Hacu4deHicTh (17 BUAIB) i3 YITKO BHUpaxke-
HUM JoMiHaHToM Medicago falcata, mo ¢dopmye
OCHOBY TPaBOCTOI0. 3HAUHy (DITOIEHOTUYHY PONb
BINITPalOTh CyOJOMIHAHTH: Agrimonia eupatoria,
Astragalus onobrychis ta Lotus corniculatus. Hasis-
HICTh y CKJIaJli YIpyNoBaHHS co30odita Astragalus
dasyanthus miopsii 13 CHHAHTPOIIHUMH BHIAMH

Puc. 2. Jlokamiter Ne 1 A. dasyanthus: cXiTHUH CXWI 13 pO3PIIKEHNAM Y3ITiCCAM,
IiBHIYHO-CXi/IHa oKonuIs ¢. bepesusiku UepkachKkoro paiioHy
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Puc. 3. CriekTpu OHTOTCHETHYHUX CTaHiB A. dasyanthus y mokamiteti Ne 1
(g — reHepaTHBHi, v — BIpTiHiIbHI, im — IMaTypHi, j — IOBEHIIbHI OCOOMHN)
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(Cichorium  intybus, Onopordum  acanthium,
Convolvulus arvensis) BinoOpaxae meBHy 30ajiaH-
COBAaHICTh MTPOIIECIB AHTPOTIOTeHHOI TpaHCPopMaItii
Ta 30epeKeHHs MPUPOIHUX KOMITOHEHTIB CTENOBO-
r0o (ITOICHO3Y.

OrnopucTUUHUN ckiaja 301IHEHUH, HEMa€e THIIO-
BHUX CTEMOBHX BHUMIB. YTIPYyNMOBaHHS 30aradyioTh
OKpeMi TpencTaBHUKU poxuHu bobGoBi (Lotus
corniculatus), a Takox aiBeHTUBHI BuH (Cichorium
intybus, Poa compressa). Y BIKOBIH CTPyKTypi I0-
MyJISIIiT TIepeBakaroTh BEreTaTUBHI Ta TeHEPATHBHI
ocobuHn. YacTka iMaTypHUX OCOOMH CTaHOBHUTH
17 %, roBeHITbHUX — He3Ha4Ha (2 %), O CBITYHUTH
po ocnabieHe NoHOBIEHHS (puUc. 5).

Jlokamiter Ne 3. Tlomynsmis mpuypodeHa
JI0 BIIKPUTUX JIUISHOK Ha MiBACHHO-CXiTHOMY

CXWIi, JIe CHOPMYBaIOCS JTyIHO-CTEIOBE yTIPyIIO-
BaHHS 3 mepeBaxkaHHsIM Salvia nemorosa L.
(puc. 6). [IpoekTHBHE MOKPUTTS IILOTO BUTY CsTa-
110 Onu3bko 60 %, 110 Aa€ 3MOTY PO3TIIAIaTH HOTo
SK JOMIHAHT Yy CKJIaJli IEeHO3y. Y CTPYKTypi Tpa-
BOCTOIO TAKOX BMSBJICHO XapaKTEpHI KCepodiTHi
Ta Me3oKcepoiTHI BuaM: Festuca sp., Bromus sp.,
Achillea millefolium L., Eryngium campestre L.,
Taraxacum serotinum, Artemisia absinthium L.,
Nonea pulla L., Verbascum phoeniceum L. Ta iH.
Y Mexax IepeBHOr0 Ta YarapHUKOBOTO SPYCiB
MOOJIMHOKO TparusIncs ex3eMiuisapu Crataegus sp.
(Bucora 0 2,2 M) Ta Pyrus sp. (1o 2 M), 110
CBITYUTH MPO MO3aIYHICTH (hiTOLEHO3Y # YyTBO-
PEHHS TepeXiTHUX (POpPM MiX BIIKPUTHM CTCIIOM
Ta y3JCCAM.

Puc. 4. Jlokamitet Ne 2 A. dasyanthus: Ty4HO-CTETIOBHIA CXHIT
i3 BTOPUHHOIO YarapHUKOBOIO POCIMHHICTIO
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Puc. 5. Cnektpu OHTOreHEeTUYHUX CTaHIB A. dasyanthus y nokamiteTi Ne 2
(g — reHepaTHBHi, v — BIpTiHiIbHI, im — IMATypHi, j — IOBEHITbHI OCOOMHN)
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CHeKTpyd OHTOTCHETUYHHMX CTaHIB MOyl
A. dasyanthus mnpenctaBieHi TpbOMa BIKOBUMH
TpyTaMu, cepe]] IKUX MMepeBaKaroTh JOPOCIi TeHe-
patuBHi ocobunu (g) — 12 % BiA 3araiabHOI 4H-
cenpHOCTI (puc. 7). YHacTka BipriHUTBHEX (V) — 2 %
Ta iMaTypHuX (im) — 2 % OCOOMH € 3HaUHO MCH-
II0F0; IOBEHIJIBHI 0COOMHH (f) Y Mekax 0OJIKOBUX
momy (1x1 m) He BusiBneHi. LLlinbHicTh momymsmii
B OKpPEMHX MIKpOIIJIsSHKax cTaHoBuia 10 10 oco-
OuH/M?. Y Mexax JIoKamiTeTy BusiBiIeHO 0 10 ki10-
HiB, C(OPMOBAHHX TIEPEBAKHO 3 TECHEPATHBHO
3maTHUX pociiuH. [lomyssilis MOBHOIIHHA, 3 TCH-
JICHITIEI0 JIO MiITPUMAHHS YHCEIBHOCTI IMIISXOM
HAaCiHHEBOTO TIOHOBJICHHS, OJHAK 13 TMOMIPHOIO
PETPOIYKTUBHOIO aKTUBHICTIO.

BucHoBkn

OnpalboBaHO HAayKOBI BHJIAHHS Ta TepOapHi
(honau, 3aiiicneHo 6mu3bko 10 excrneAuUiHHUX J10-
CJIIJDKEHB, 10 JAJI0 3MOTY YTOYHUTH OCOOJHMBOCTI
noumpeHHs 4. dasyanthus B ymoBax Uepkacbkoi 00-
nacti. BecraHoBiieHo 23 noKaiTeTH BUY, 3 IKHX 3 —
HOBI (c. bepesnsku Yepkacbkoro p-Hy). Lli momyssii
MpUypodeHi 10 (pparMeHTIB JYYHO-CTEIOBOI pOC-
JHMHHOCTI Ha CXIIaX 3aJIi3HHYHOTO HACUITY Ta € Iep-
CTIEKTHBHHIMH JJIS1 TOBTOCTPOKOBOTO MOHITOPHHTY.

BusBneHno, mo JBa JIOKAJIITETH BTPAYCHO:
ONIMH TOBHICTIO 3HUIEHuH (c. Koxkapka, 3aror-
JeHe BHACHIOK CTBOPEHHS BOIOCXOBHIINA),
IHIII — WMOBIpHO, 3HUWKIHN uYepe3 TpaHchopma-
uiro nannmadry, ypOaHizamito, po30oplOBaHHS Ta

Puc. 6. Jlokamitet Ne 3 A. dasyanthus:
TepuTOpis OiyIsl 3aJi3HUYHOrO HacuIy odnu3y c. bepesusku Uepkacbkoro p-Hy
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Puc. 7. Cnektpu OHTOr€HETUYHUX CTaHiB A. dasyanthus y nokamiteTi Ne 3
(g — reHepaTHBHi, v — BIpTiHiIbHI, im — IMATypHi, j — IOBEHITbHI OCOOMHN)
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JIeTpasiaiito CTeNoBUX 010TOMIB. biNbIIicTh JIOKa-
JITETIB BU/IY 3QJIMIIAIOTHCS 11032 MEKaMHU TPUPOJIO-
OXOPOHHUX TEPHUTOPIH.

3a/yis MOMNIMIIEHHS OXOPOHHUX 3aXOJiB MLIONO
A. dasyanthus na teputopii Yepkacbkoi obnacTi mo-
TpiOHO HAJaTH OXOPOHHHUM CTaTyC HOBOBHSBICHUM
JIOKaJiTeTaM, sSKi MalTh 3HA4HY (HITOCO30JIOTIUHY

iHHICTh. PeBi3ig MiclLE3HAXOMKEHb NaBHIX 3HA-
XiJI0K 3a repOapHUMH Ta JiTepaTypHUMHU JKepe-
JaMH JacTh 3MOTY MiITBEPAHUTH iXHIO aKTyallb-
HICTh, a BceOIUHE OIIHIOBAHHS CTAaHy MOMYJNSNiH
CIIPUSATHME TMOMIYKY €(EeKTHBHUX IIJIAXIB 31 30e-
PEKEHHS Ta BIATBOPEHHS BUAY Ha NMPOOIEMHUX
TEPUTOPISX.
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GEOGRAPHICAL DISTRIBUTION AND POPULATION STATUS OF
ASTRAGALUS DASYANTHUS PALL. IN THE CHERKASY REGION

Abstract

The article presents information about new findings of a rare species listed in the Red Data Book of
Ukraine — Astragalus dasyanthus Pall. Based on the study of herbarium collections, literary sources, and our
own expeditions, we have summarized data on its distribution in the Cherkasy Region. A detailed list of the
species’ localities by administrative districts of the region is provided. A new location was discovered near the
village of Bereznyaky in the Cherkasy District, near a railway embankment. The botanical and geographical
characteristics of the localities, the species composition of the background vegetation, the size and condition
of the population are given. The ecological and coenotic conditions in which the population grows are
described, and the age groups of individuals are classified. An assessment of the anthropogenic impact on the
community was made. The study is based on the processing of more than 150 herbarium sheets (including
about 20 related to the Cherkasy Region) from leading scientific institutions in Ukraine (KW, KWNA, KWU,
PW), as well as on the results of our own field surveys with GPS fixation of localities in 2024-2025. Mapping
was performed using Google Earth Pro, and data on new populations were entered into the iNaturalist social
network. The historical and modern administrative division of the region was used for accurate interpretation
of data on the distribution of Astragalus dasyanthus. A total of 23 localities of the species were identified, three
of which are newly discovered, in particular in the village of Bereznyaky, Cherkasy District. Geobotanical
descriptions and analysis of the ontogenetic spectra of populations were carried out. The finding expands the
data on the current range of the species in Ukraine and is important for the formation of recommendations for
its protection, especially in the context of ongoing transformation of natural ecosystems. Thus, the results
obtained emphasize the need to grant conservation status to the discovered populations and to introduce
regional monitoring. Additionally, attention is drawn to the fact that for effective conservation of the species,
itis necessary to periodically monitor the status of'its populations. It is recommended to develop and implement
local conservation plans, involve the public, and inform the population about the importance of this rare
species. It is also important to ensure the support of existing biotopes and prevent their degradation, especially
in the steppe and meadow-steppe zones of the Cherkasy Region.

Keywords: Astragalus dasyanthus, Red Data Book of Ukraine, location, locality, steppe ecosystems,
conservation.
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KpuBopizbkuii 6oTaniunuiil caj HamionansHoi akageMii Hayk Ykpainu, Kpusuii Pir, Ykpaina

OCOBJIUBOCTI PO3BUTKY OKPEMUX BU/IB IUBYJIMHHUX
Y KJIIMATUYHUX YMOBAX CTEIIOBOI 30HU YKPAIHUA
(HA IIPUKJIA 11 KPUBOPIXKXKS)

Busnaueno exonozo-6ionociuni ocoonusocmi po3sumky 6udis pooun Asparagaceae (Camassia leichtlinii,
Hyacinthoides hispanica, Muscari heldreichii, Scilla litardieri, S. sardensis), Iridaceae (Crocus tauricus,
C. tommasinianus, Juno bucharica); Liliaceae (Tulipa neustruevae, T. turkestanica, T. urumiensis) 6 ymo-
6ax cmenosoi 30Hu Ykpainu. JJocriodcenns nposedeHo Ha xonekyisx Kpueopizvkoeo bomariunozo cady
HAH Yxpainu. Knivamuyni ymoeu xapaxmepHi 01 cmenogoi 30HU. Hecmaia 80102U 8 NogIimpi i [pyHmi,
8UCOKI AimMHI memnepamypu nosimps. Piuna cyma onaodie cmanosums 350—450 mm, 3 degiyumom 36010-
arcenns enimxy. Onpayvosano mamepian 3a 2017-2024 pp., eusnauanu nouamox Keimy8anHsa ma 3a2anbhy
11020 MPUBANICMb.

OmpumaHi pezynsmamu 008002my, Wo 3a iHMpooykyii ¢ Kpusopisxcorcs 6i0dysaiomvcs smitu 6 eenepa-
mugrHomy pozeumxy pociur. Ilpomseom 2017-2024 pp. 3agixcoéano cmabinizayito mepminy nouamky
K8IMYy8aHHs1, ujo Ni0MeepOHCeHO IMEHULEHHAM MexC 8apitoganHs ybo2o nokazuuxa: y 2017-2020 pp. meoxci
cmanosunu +11-18 0i6, y 2021-2024 pp. — +6—10 0i6. Dasza ysiminua 6 Oinbuocmi Ui NPOXOOUMb
VY K8IMHI — HAUOLIbUW KAIMAMU4HO cnpuamausuil yac. Taxi pe3yismamu maxoxc niomeeporcyiomsCs 6eu-
4UHOI0 CepedHb0000060i memnepamypu NOGIMps HA NOYAMOK YGIMIHHIA POCIUN: HA NOYAMKOBUX emanax
inmpooykyii eona eapitosara 6i0 2,5 °C 0o 22 °C. ¥Vnpooosoc ocmannix poxie Tulipa turkestanica,
T neustruevae, T. urumiensis nouunaiu xeimyeamu 3a memnepamypu 10-18 °C; Crocus tauricus
i C. tommasinianus — 3a 4—7 °C, Juno bucharica — 3a 8—13 °C; Hyacinthoides hispanica, Scilla sardensis,
Muscari heldreichii — 3a 7—15 °C, Scilla litardieri, Camassia leichtlinii — 3a 15-20 °C. Cepeona mpusa-
qaicmb YsiminHa 6udie y Kiimamuunux ymosax Kpueopiscocs ne nepesuwye 12—15 0i6 HezanexcHo 6i0 po-
008601 HanexcHocmi. Haiiooswie (0o 20 0i0) y nawux ymosax keimytoms pocaunu Camassia leichtlinii (6uo
0086011 WUPOKOI exono2iunoi niacmuynocmi) ma Juno bucharica, y aKoeo kKiimamuuui yMo8u 8 nepeuHHOMY
apeani cxoici 3 maxkumu 8 yeumpi inmpooykyii. Hezeasicarouu na kopomxkompusaie Kimy8auHs, 3a YMOGU
BUKOPUCTNAHHA WUPOKO20 acoOpmumMenmy udig, copmis i popm 00cniodicenux pooie ModCIUBO CHBOPUMU
0eKopamusHuil egpekm i NPUKpAcumu MicvKi 1aHowapmu 8 cmenosux ymoeax Yxpainu enpoooeic 060x
micayie — 3 cepeounu bepesus 0o 11 dexaou mpagws.

Kuto4oBi cjioBa: 1iu0ynuHHI pOCINHU, PUTMU PO3BUTKY, IIOYATOK KBITYBAHHSI, TPUBAIICTh KBITYBaHHS.

Beryn

Po3Burok nanamagTHOro OyiBHUILTBA, MiCHKO-
TO O3elieHeHHs OyB OM HEMOXKIIUBUI 0€3 HAyKOBO-
MPAKTUYHOI JiSUTBHOCTI 13 BBEACHHS B KYJBTYpY
HaHOUTBIII BUTPUBAIIUX 1 JEKOPATHUBHUX BHIIB, COP-
TiB Ta ()OPM POCIHUH y MEBHOMY IPUPOIHO-KIIiMa-
THYHOMY PETiOHi, 10, CBOEK YEProk0, CIPHSE
pO3B’si3aHHIO  0araThbOX MPaKTHYHHUX 3aBIaHb
3 ONTHMi3alii aHTpPONOreHHWX naHmamadTie [1].

© Yununax T. @., Axmedosa B. B., 2025

[uMu TUTAaHHSAMH 3aldMalOThCsA OOTaHIYHI Caju,
1 came IHTPOYKIIisl POCIIMH € OHUM 13 HalBaXKJIn-
BIIIIMX HAYKOBHX HANPSMIB IXHBOI pOOOTH, 10 Mae
BUpilIaJbHE 3HAYCHHs B 30arayeHHi (iTopizHOMa-
HITTS Ha TIIOOAJIBHOMY 1 pETiOHaJLHOMY piBHSX.
BripoBamkeHHsT HOBUX BHIIB POCIHH Iependadae
JOCIIKEHHST IXHIX O10JOTIYHUX OCOOIMBOCTEH,
OLIIHFIOBaHHSI ICKOPATUBHUX SIKOCTEH Ta PIBHS KUTTE-
3MATHOCTI B KOHKPETHHX TIPYHTOBO-KJIIMaTHUYHHX
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yMmoBax. Pe3ymsratu mociimkeHb Jal0Th 3MOTY BH-
SIBUTH PIBE€Hb NPHUCTOCOBAHOCTI POCIUH JI0 YMOB
BHOpaHOi KIIMaTHYHOI 30HU. AJDKE BiOMO, IO
POCIMHY € IHANKATOpaMU KIIMAaTUYHUX YMOB iCHY-
BaHHS [2,3,4], TOMY OJHHMM i3 BaXXJIMBHUX 010JIOTiY-
HUX JOCTIUKEHh € BU3HAYEHHS IMKIIYHOCTI 0io-
PUTMIB PO3BUTKY Ha TIi KJIIMaTHYHUX 3MiH,
SIKi CTalld 0COONHMBO TIOMITHHUMH B CTETOBIH 30HI
VYKpaiHu i BUSBISIOTHCS B 3HAYHUX IiIBUIICHHIX
Temmeparyp 1 aedinuri onanis [5].

Came B 1ii reorpadivyHiii 30HI PO3TAIIOBAHHHA
MIPOMUCIIOBUH perioH KpuBopixoks, EHTPOM SKOTO
€ Benimke Micto Kpusuit Pir, ne ymoBH Jutst pocTy
i PO3BUTKY POCIIMH 3HAUHO BiJPi3HAIOTHCS BiJ MPU-
POJHHMX, a B OCTaHHI JECATHWIITTS 3agiKCOBaHO
3MiHHM B TEpMiHaX 1 TPUBAJIOCTi CE30HHUX (ha3 pPo3-
BHUTKY OKPEMHX BHJIIB 1 KYJBTYp KBITKOBO-JIEKOpa-
TUBHUX pociauH [6,7]. Taki 3MiHM TpPU3BOAATH
JIO TIOSIBM HETaTUBHUX TEHJCHII Ha TepurTopii
MICBKUX JaHAMA]TIB: 3HMKYETHCS >KUTTEBUH pi-
BEHb POCJIMH 1 IXHIX JICKOPATHMBHHX ITOKA3HHUKIB,
BiJJOYBA€ThCS 3MILICHHS TEPMIiHIB KBITYBaHHS Ta
ixHBOI TpuBajocTi. Tok cydacHe MICTO MOTpedye
PO3pOOICHHSI  €KOJIOTO-KOMIIEHCAIIMHUX ~ 3aXO/1iB
JUTS. TIOBHOIIIHHOTO (DYHKIIIOHYBaHHS KYJIBTypdiTo-
LICHO3iB, a TAKOXX IXHBOI JEKOPAaTUBHOI MpHBaOINU-
BOCTI BIIPOJIOBXK YChOTO POKY [8].

[epmumy KBITHHKM NPUKPAIIAIOTh PAaHHBOKBI-
Tydi BECHSIHI POCIIMHH, TIEpeBayKHA OUIBIIICTh SKUX
€ IMOYTMHHUMH (KPOKYCH, T1alldHTH, TIOJBIIaHU,
HapIMCH TOIO), alle Yepe3 BIUIMB KIIMaTHIHHUX
3MiH Yy POCJIHMH 3MIHIOETHCS JAMHAMIKa POCTOBHX
TIPOIIECIB, IO CTIPHSIE 3MECHIIIEHHIO HECIIPUSTINBOTO
BIUIMBY 30BHIIIHIX YWHHUKIB. J|OCHIPKeHb PUTMIB
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CE30HHOTO PO3BHUTKY TaKHX BHIIB B yMoBax Kpuso-
PLXKKST TOC1 He TTPOBOAMIIN, TOXK, 3 OIVISILy Ha 3a3Ha-
YeHE BUIIC, METOI0 ILOT0 TOCTiIKEHHsI € BU3HA-
YEHHS €KOJIOT0-01070T1YHIX 0COOIMBOCTEH PO3BUTKY
BUIB pomuH Asparagaceae Juss., Iridaceae Juss.
ta Liliaceae Juss. B yMoBax cTenoBOi 30HM YKpaiHU
(1a npurstani KpuBopixoks).

O0’cKkTH i METOAM JOCTiIKEeHHA

OO0’ eKTaMu JJOCHIHKEHHS € POCIMHN BUIIB POJIU-
HU Asparagaceae Juss. — Camassia leichtlinii (Baker)
S.Watson, Hyacinthoides hispanica (Mill.) Rothm.,
Muscari heldreichii Boissier, Scilla litardieri Breistr.
(Scilla pratensis Waldst. & Kit.), Scilla sardensis
Whittall ex Barr & Sugden (Chionodoxa sardensis
Whittall ex Barr & Sugden), ponunu Iridaceae Juss. —
Crocus tauricus (Trautv.) Puring (Crocus adamii
auct. non J.Gay, Crocus biflorus auct. non Mill),
Crocus tommasinianus Herb. (Crocus serbicus
A Kern. ex Maw), Juno bucharica (Foster) Vved.
ta pomunn Liliaceae Juss. — Tulipa neustruevae
Pobed. (Tulipa dasystemonoides Vved.), Tulipa
turkestanica (Regel) Regel, Tulipa urumiensis
Stapf. (Tulipa tarda Stapf.).

CriocTepekeHHsT TIPOBOMIUIM HA KONCKIIHUX
ninsHkax Kpuopispkoro 6otaniuHoro cany Harrio-
HaJIbHOT akazemil Hayk Ykpaiau (mami — KBC), me
KITIMaTH4YHI YMOBU € XapaKTEepHUMHU JUIST CTEMOBOI
30HH, a caMe: HeCcTaya BOJIOTH B TIOBITPI 1 IPYHTI, BHU-
COKI JITHI Temmneparypu nositpst (1o +36,7-38,1 °C),
gacti cyxoBii. PiuHa cyma omaaiB CTaHOBHUTH
350-450 MM, a IPOTATOM JIITHIX MICSILIB CHOCTEpira-
€Tbes ieinuT OaraHCcy 3BOJIOKECHHS: 3a BereTalliii-
Huii niepion Bumnanae guie 100-150 mm omazis [9].
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Puc. 1. KiiMatu4aHi moka3HUKH B yMOBaxX KpuBOpPi3bKOro 60TaHIYHOTO camy
HAH Vxkpainu npotsarom 2017-2024 pp.
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[IpotsiroM BOCBMH POKIB JOCHI/PKCHb KIIIMAaTHYHI
YMOBH TaKOXX OyJIM CKJIaJHUMH, 3a(piKCOBAHO i/IBU-
MICHHSI CePeIHbOI PIYHOT TEMIIepaTypH TOBITPs Ta
3MEHIIEeHHS CyMH piyHuX onafiB (puc. 1) [10].

OrparoBaHO MaTepial MO0 MPOXOIKEHHS OKpe-
MEX (ha3 TEHEPaTHBHOTO PO3BHUTKY MPOTIIOM OCTaH-
HIX BOCBMH POKIB gociimkeHns (2017-2024 pp.) —
TIOYaTOK KBITYBaHHS Ta 3arajibHa Horo TpuBajicTs [11].
CraTucTuuHy 00pOOKY JaHUX MPOBOIUIN METO/IA-
Mu mapameTrpuuHoi cratuctuku [12]. Craructuu-
HY JOCTOBIPHICTH PI3HHMII MK CEPETHIMU 3HAYCH-
HAMH y BHOipkax Oyl0 BCTAHOBJICHO Ha piBHI
p < 0,05, 3 oOpaxyBaHHIM AHCIEpPCIi Ta KPUTEPIIO
CrhlofieHTA.

PesyabraTH fociTiKeHHS Ta iX 00roBoOpeHHs

st BBENEHHS B KYJIBTYpPY IIEBHOTO BUTY POCIHH
HOTpiOHO jocnmizuti Oioreorpadito BULY MHIISIXOM
OLIIHFOBaHHS HOTO aBTOXTOHHOTO apealty, aJke YCITillI-
HICTb IHTPORYKINI 3aJ€XUTh BiJ] TOTO, HACKIIBKU
MIMPOKA EKOJIOTTYHA aMITTITY/Ia IPUTaMaHHa BUTy [1].
IMposenenuit  indopmaniiiHuii  aHami3 MoOKa3as,
0 TIepBUHHI apeanu BUAIB poay Tulipa L. ta Juno
bucharica po3ramopani B A3ii (Tadmn. 1), a kiniMaTiyHi
rapaMeTpy I[MX TEPUTOPIA HAOMMKEHI JO TaKhX
y crenoBiii 30Hi Ykpainu [13-15]. Jdocmimkysani
HaMH Tpe/ICTaBHUKH pouH Asparagaceae Ta Iridaceae
(Hyacinthoides hispanica, Muscari heldreichii,

Scilla litardieri, S. sardensis, Crocus tauricus,
C. tommasinianus) TIEpPEeBaXHO MOXOITH 13 €BPOITH,
JIC TPAIULTIOTRCS B JIiCaX, HA TIHUCTHX CXIJIaX Iarop-
06iB i HOTPeOyIOTH 10BOJII 3HAYHOTO piBHS omais. Lle
BKa3ye Ha JIOBOJNI BY3bKYy CKOJIOTIYHY BAJICHTHICTh
mux BuIiB [16-19]. IlepBunHuii apean Camassia
leichtlinii po3rammoBanuii y 3axinHii yactuni [TiBHIY-
HOI AMepHKH, a KIIMaTW4HI YMOBH TEpUTOpiH, 1€
TPAIUISEThCS BHUI, € JIOBOJNI pi3HOMaHiTHAME [20].
[NomnepenHbo Taki 1aHi BKa3ylOTh HA T€, IO VIS TIepe-
BOXHOT OUIBIIOCTI JIOCTI/PKYBAHUX HAMH BHJIIB
XapakTepHa HEIIMPOKa EKOJIOriuyHa IUIACTUYHICTb,
aye Bu pony Tulipa L. Ta Juno bucharica B npuposi
3pOCTalOTh B YMOBaX BHCOKHX JITHIX TEMIIEpaTyp
Ta HU3BKOTO PIiBHS BOJIOT03a0E3MEUeHHS, IO Xapak-
TEpHO ¥ JUIs CTenoBOi 30HU YKpainy, 1e Oyio mpoBe-
JICHO JIOCIHIDKCHHS. BHM TakoX BIAPI3HAIOTHCS 3a
JICKOPaTHMBHUMH ITTOKA3HUKAMH Ta TEPMiHAMHU KBITY-
BaHHs (TaOm. 1), TOMy B TpOIECi CTBOPEHHS HOBHX
KBITKOBHX KOMITO3HIIIH Ha 1€ TIOTPIOHO 3BayKaTH.

[Tin gac ToCImiKEHHS CE30HHUX PUTMIB PO3BHUT-
Ky OCHOBHY YyBary HpHUAISUIN KBITYBaHHIO BUIIB —
MOYaTOK 1 TPUBAIICTh TEPIOAYy JIEKOPATHBHOTO
eexTy, AKUN 37aTHI BIATBOPUTH IHTPOAYLEHTH
B ymoBax KpuBopixoksa. AHami3 OTpEUMaHUX pe-
3yJbTATiB IOKa3aB, M0 MPEACTABHUKH POAUHU
Asparagaceae HaWCHIBHINIC TOTEPIIaId B HAIIHX
KIIIMaTUYHUX YMOBAX.

Tabnuys 1
Onuc BuaiB poauH Asparagaceae Juss., Iridaceae Juss. Ta Liliaceae Juss.,
inTponykoBanux y Kpusopisbkuii 6oraniunuii cax HAH Vkpainu
IlepBunHMii apeau,
KJIIMATH4YHI yMOBH B apeaJi . . .
, . . Tepmin kBiTyBaHHs / JexopaTuBHi
O0’€KTH TOCITiKEHHS (TeMnepaTtypa noBiTps :
. TpHBaJiCcTHh NMOKA3HAKHA
B3UMKY / BJITKY,
cyMa piuHHuX onajiB, MM)
1 2 3 4

Camassia leichtlinii
(Baker) S.Watson

Bpurancska Kosrymois
3uma: Big +1 °C mo +6,5 °C;
aito: +12-21 °C; 1100 mm
IITar Operon

suma: Big +1,5 °C no +8,5 °C;
nito: +13-27 °C; 1200 mm
ITar BamuHrron

3uMa: Bix -1 °C go +8 °C;
mito: +25-31 °C; 850 mm
ITar KaxidopHis

3uma: Big +2,5 °C go +15 °C;
aito: +19-35 °C; 300 mm

cepeanHa KBITHS —
TPaBeHb J10 YepPBHS /
30-40 guis

KBITKH 01111, KpeMOBI,
h pocma = 60-120 cm

Hyacinthoides hispanica
(Mill.) Rothm.

Mopryranis

suma: Bijg +14 °C go +18 °C;
aito: +20-23 °C; 1200 mm
Tiopaarap

suma: Big +9 °C no +14,5 °C;
mito: +19-28 °C; 800 mm
Icnanis

3uma: Bijg +4 °C no +12 °C;
aito: +19-26 °C; 1200 mm

cepenuHa OepesHs —
MIOYaTOK TPaBHs /
10 30 nHiB

KBITKH HI>)KHO-0Y3KOBI,
h pocnun = 15-50 cm

Muscari heldreichii Boissier

I'penis
3uma: Bijg +5,5 °C go +11 °C;
qito: +20-31 °C; 700 mm

cepenrHa OepesHs —
KBITEHB /
25-30 nuiB

KBITKH SICKPaBO-CHHI,
abo ¢dionerosi,
h pociun = 15 cm
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IIpooosoicennss mabn. 1

IlepBunHMii apeaJ,
KJIIMATH4YHI yMOBH B apeaJi

, . . Tepmin kBiTyBaHHs / JlexopaTuBHi
O0’exTH AOCTiIKEHHS (Temmneparypa noBirps :
. TpHBaJIicTh NMOKA3HUKHU
B3UMKY / BJIITKY,
cyma piuHHuX onajiiB, MM)
1 2 3 4

Scilla litardieri Breistr.

I'penis

3uma: Big +5,5 °C go +11°C;
mito: +20-31 °C; 700 mm
Himeuunna

3uma: Bix -2 °C go +3,5 °C;
nito: +13-24 °C; 500-800 mm
Xopsarist

3uma: Bix +4 °C mo +13 °C;
mito: +18-28 °C; 1180 Mmm
CuioBeHist

suma: Bix -2,5 °C go +4,5 °C;
nito: +15,5-24 °C; 800-1200 mm

[I0YaTOK TPaBHs /
30 nuiB

KBITKH SICKPaBO-CHHI
abo QioneToBli,
h pocaun = 25-30 cm

Scilla sardensis
Whittall ex Barr & Sugden

TypeuunHa
3uma: Big +5 °C mo +8 °C;
aito: +20-29 °C; 600—-1200 Mm

KiHEeIb Oepe3Hst —
[104aTOK KBIiTHSI /
110 30 nHiB

KBITKH BiJ{ HDKHO-CHHIX
10 G10IeTOBO-CHHIX,
h pocnun = 8-12 cm

Crocus tauricus
(Trautv.) Puring

Boarapis

3uma: Bix -4 °C go +4,5 °C;
nito: +14-24 °C; 650 mm
Yropuuna

3uma: Bix -4 °C go +4,5 °C;
aito: +16-27 °C; 500-900 mm
AnbGanis

3uma: Bijx +3 °C no +13 °C;
jito: +16-30 °C; 1100 MM

KIHEI[b JIFOTOrO —
II0YaTOK KBIiTHS /
110 35 nHiB

KBITKH HDXKHO-(10JICTOBI,
h pociun = 10-15 cm

Crocus tommasinianus Herb.

Boarapis

3uma: Bix -7 °C go + 4 °C;
mito: +20-25 °C; 730 mm
Yropuuna

suma: Bix -1 °C go -5 °C;

qito: +17-19 °C; 450-900 mm
Anoanist

3uma: Big -8 °C o + 9 °C;
aito: +24-25 °C; 800-2000 Mm

TMOTHI — Oepe3eHb /
110 30 qHiB

KBITKH HI’)KHO-(D10JIETOBI,
h pociun = 7-8 cm

Juno bucharica (Foster) Vved.

Adranicran

3uma: Bix -7 °C o +5 °C;
qito: +17-30 °C; 300 mm
TagKuKucTan

3uma: Bix -7 °C go +6,5 °C;
aito: +13-30 °C; 300 mm
Y30ekncran

3uma: Bix -4 °C no +7 °C;
aito: +18-33 °C; 200-300 MM

KBITEHb — TPaBEHb /
15 nuis

KBITKH CBITJIO-
a00 TEMHO-KOBTI,
h pociia = 2040 cm

Tulipa neustruevae Pobed.

Y3bekucran

3uma: Bix -4 °C go +7 °C;
aito: +18-33 °C; 200-300 mm
TagKuKHCTaH

3uma: Bix -7 °C go +6,5 °C;
nito: +13-30 °C; 300 mm
Ka3zaxcran

3umMa: Bix -9 °C go -2 °C;
aito: +11-23 °C; 100-500 mm
Kupruscran

3uma: Bix -6 °C mo +5,5 °C;
aito: +14-29 °C; 180-600 mm

Oepe3eHb — KBITCHB /
10 30 aHiB

KBITKHM HIXKHO-)KOBTI,
h pociun = 10 cm

Tulipa turkestanica
(Regel) Regel

Ipan

3umMa: Bijg +3 °C no +8 °C;
aito: +23-33 °C; 275 mm
V3oekucran, TalKHKHCTAH,
Ka3zaxcran, Kupruscran
(Ous. suwye)

movaTok OepesHs /
10 30 nHiB

KBITKH O1J11
3 JKOBTUM L(eHTpOM,
h pocnun = 15 cm

Tulipa urumiensis Stapf

HiBuiuno-3axinnuii Ipan
suma: Big +7,8 °C go -3,6 °C;
aito: +28-36 °C; 250 mm
IliBHiuHMii A3epOaiixkan
3uma: Bijx +3,6 °C o +9 °C;
aito: +20-29 °C; 300-600 Mm

KBITEHb — TPaBEHB /
25 nuiB

KBITKH 5KOBTI,
JIMCTS 3 00JIIMIBKOIO,
h pocna = 10 cm




102

e-ISSN 2663-0613. Haykosi 3anucku HaYKMA. Bionoris i exornoris. 2025. Tom 8

Hyacinthoides hispanica He kBiTyBaB y 2018,
2019 Tta 2021 pp., Scilla litardieri Ta S. sardensis
y 2018 T2 2020 pp. (Tadn. 2), 1110, Ha HAIY TYMKY,
3YMOBJIEHO MOCYIIJIUBUM JITHIM MEPiOOM MOTIe-
PEAHBOTO POKY — YacoM 3aKJaJaHHsS IeHePaTHB-
HUX OpYHBOK. J[71s1 TEpMiHIB MOYATKy KBITyBaHHS
XapakTepHe 3HadyHE pI3HOMAHITTS, OCOOIUBO
nepmi dotupu poku (2017-2020) cmoctepe-
KEHb — Bl OCTaHHBOI Aekamu Oepesns (Crocus
tauricus, C. tommasinianus, Tulipa neustruevae)
1o nouatky tpaBHs (Camassia leichtlinii). Tpeba
3a3HAUUTH, M0 1 MEXIi BapiroBaHHS JaTH MOYATKY
KBITYBaHHS B ITOJIOBHHHU JIOCIIDKYBAaHUX BUJIIB
Oynu goBodi mupokumMu — +11-18 1i6. Y Hactym-
Hi yotupu poku (2021-2024) y II-1II nekamax
Oepe3Hs moumHanu kBityBatu Crocus tauricus,
C. tommasinianus, y 11 nexani Tpasus — Camassia
leichtlinii Ta Scilla litardieri, Tomi sk yci
IHII BUJIM — MPOTATOM KBITHs. J[o TOTO % Mexi
BapilOBaHHS IOYATKy KBITyBaHHS 3MCHIIUIHCS
10 £6—10 116, o MoXKe BKa3yBaTH Ha aJanTHBHI

B ymoBax KBC Buam moyriHaIM LBITIHHS 32 pi3-
HOMAHITHUX TEMIEPaTypHUX MOKA3HHUKIB: CEPEIHBO-
noboBa Temmeparypa moBitps Oyma 2,5-22 °C
(puc. 2), ane aHami3 JaHUX IMOKa3aB, L0 MPOTATOM
2017-2024 pp. uei napamerp 3MiHroBaBcs. [l BU-
SIBJICHHSI TEHJICHIII PO3BUTKY MPOLIECY BUKOPUCTAHO
MOKa3HUK J0CTOBIpHOCTI arnpokcuMartii (R?). TTokas-
HHK HE JIOCSTaB 3HAYCHb, SKI BKa3yBasik O Ha J0CTO-
BIPHICTB 3MiH TEMIIEPATYPHOTO ITapamMeTpa, ajie (PyHK-
mist 30inmbiryBanacst (pomuHa Asparagaceae) abo ik
smentnryBaniacst (Crocus tauricus, C. tommasinianus)
y npuOnu3Hiil nocriitnocti. Y Scilla litardieri Buzna-
4yeHo HaiiBul 3HaueHHs (0,52), 1 JTiHIS TPEHIY CBill-
YHTh, 10 OCTAHHIM YacOM LIBITIHHS BUJY TIOYHHAIIO-
Csl 32 BUIMX TEMITEparyp MOBITps. Buam pomuHu
Iridaceae (mouarkoBi Temmneparypu 4—16 °C) mo-piz-
HOMY pearyBaJldi Ha YMOBH IHTPOIYKIII: POCIHUHU
Crocus tauricus 1 C. tommasinianus B OCTaHH]1 POKH
MMOYMHAIOTh KBITYBaTH 33 HUKYUX TEMIIEPATyp, TOJI
K Juno bucharica — 3a 3Hauno BulMx. HaiGinbmie
PIBHWIHMCS pE3yJbTaTH POCIHH BHIIB POIUHH

3MiHH, fKi Bi0yBalOThCA B yMOBaX iHTpoAyKLii Asparagaceae: IOYaTKOBI Temmeparypu Oynu
B MEPEBaKHOI KIJTLKOCTI BUJIIB. 3-25°C.
Tabnuys 2
Tepminu nmouaTky KBiTyBaHHsI BUAIB poauH Asparagaceae Juss., Iridaceae Juss. Ta Liliaceae Juss.
B ymoBax Kpusopizskoro 6oraniunoro cany HAH Ykpainu nporsirom 2017-2024 pp.
Poxku nocirigkenn
Bra 2017 | 2018 | 2019 | 2020 | 20172020 | 5001 | 2002 | 2023 | 2004 | 20212024
M+m M+m
Asparagaceae Juss.
Camassia leichtlinii
(Baker) S, Watson — 11005 | 805 | 28.04 | 3.05%50 | 20.05| 8.05 | 17.05 | 29.04 | 10.05=10,0
Hyacinthoides
hispanica 11.05 | — - 6.05 | 9.05+3,0 — 1 15.04 | 20.04 | 27.04 | 21.04£6,0
(Mill.) Rothm.
g{)“iﬁfg}’eld’e’d”"' 20.04 | 2004 | 22.04 | 8.04 | 1504270 | 25.04 | 2004 | 10.04 | 11.04 | 17.04+7.0
gizilgtrli’“rdie”i 705 | — | 805 | 1.04 | 19044180 | 18.05 | 15.05 | 13.05 | 20.05 | 17.05+4.0
Scilla sardensis
Whittall ex Barr & | 21.03 | 8.04 | 25.03 | — 30.03£9,0 | 6.04 | 17.04 | 10.04 | 20.04 | 13.04+7,0
Sugden
Iridaceae Juss.
Crocus
tommasinianus 17.03 | 1.04 | 18.03 | 9.03 | 21.03+12,0 | 22.03 | 12.03 | 15.03 | 10.03 | 16.03 +6,0
Herb.
Crocus tauricus 22.03 | 3.04 | 25.03 | 19.03 | 23.03 15,0 | 30.03 | 15.03 | 11.03 | 20.03 | 20.03+£9.,5
(Trautv.) Puring
Juno bucharica 20.04 | 20.04 | 20.04 | 20.03 | 5.04£150 | 25.04 | 18.04 | 15.04 | 8.04 | 16.04+8,5
(Foster) Vved.
Liliaceae Juss.
gﬁg}“”’”’”’é’m 20.04 | 19.04 | 22.04 | 20.04 | 17.04+2,0 | 27.04 | 1504 | 17.04 | 504 | 16.04%11,0
gﬁ’gﬁg”wﬁm@m 24.03 | 5.04 | 404 | 13.03 | 23.03+11,0 | 12.04 | 25.03 | 27.03 | 1.04 | 3.04+9,0
Tulipa hwrkestanica |~ 4 4 | 1304 | 12,04 | 2003 | 1042110 | 15.04 | 25.03 | 27.03 | 10.04 | 5.04=10,0
(Regel) Regel
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Ane ocranni poku Scilla litardieri, Camassia
leichtlinii Ta Hyacinthoides hispanica mo4MHaIOTh
[BITIHHS 32 3HAYHO BUINOT TEMIIEpaTypH, TOMI 5K
i pociuH Scilla sardensis TOKa3HUK HE3HAYHO,
aJie 3MEHIITYBaBCsL.

BusHaueHHS TpUBAJIOCTI KBITyBaHHS IMOKa3a-
JI0, MO JOCTI/KeHI BUJIH IUOYJIHMHHUX POCIHH
B yMmoBax KpuBopixoks LBITYTh Maiixe BABidi
MEHIIIE JIHIB, HIXK Y MPHUPOJHUX apeanax. 3a ce-
peAHIMHM TOKAa3HMKaMH JEKOPaTHBHHUH e(ekT
TpuBae 12—15 qi6 He3aaeKHO BiJI POAOBOT HAJICK-
HocTi (puc. 3).

HaiinoBmie B HaIUX yMOBaxX KBITYIOTh POCIH-
uu Camassia leichtlinii (16—19 ni6) Ta Juno
bucharica — 17-20 ni6. YpoaoBX BOCbMH POKIB

20
a R2=0,0305 @
4
15 ~@===7r "~ .
10
R?=0,1105
5 ; R?=0,1023
®
0

2017 2018 2019 2020 2021 2022 2023 2024

- @ - Tulipa urumiensis

—@— Tulipa neustruevae

---@-- Tulipa turkestanica

JInneiinas (Tulipa urumiensis )
Jluneiinas (Tulipa neustruevae )
JInneitnas (Tulipa turkestanica )

25

20

2017

—@— Camassia leichtlinii

---@--- Muscari heldreichii

- -@ - Scilla sardensis

JIuneiinas (Hyacinthoides hispanica )
Jluneiinas (Scilla litardieri )

2018

2019 2020

JIOCII/DKCHb IOCTOBIPHUX BIIMIHHOCTEH y TpHUBa-
7ocTi a3y He BUSBICHO. 3arajaoM, 3a pe3ynbTa-
TaMH JOCIIKeHb 3’ sICOBAaHO, IO B YMoBax Kpu-
Bopixkxs y II-III nexagax Oepe3Hs HixkHO-(]iome-
TOBUMH TUISIMAMH KBITHHKH MOXYTH IPUKPACUTH
pociunu Crocus tauricus 1 C. tommasinianus,
npotsirom I-Il fnekax KBITHS yTBOPSTH sICKpaBi
KOBTi KypTunu Tulipa turkestanica, T. neustruevae
ta T wurumiensis, a pociaunu Hyacinthoides
hispanica, Muscari heldreichii, Scilla sardensis
ta Juno bucharica B npyTiii MOJOBUHI KBITHS J0-
JaayTh Kpacu naHamadTaM TeMHO-CUHIMH 1 0i0-
s)koBTUMH OapBamu. | Bxe Brpomomx [-II mexan
TpaBHsl pO3LBITYTh pociaunu Scilla litardieri
i Camassia leichtlinii.

16
b /
12 R2 = 0,3057
8 R2 = 0,0203
o--0
4 N ®
A 1
0

2017 2018 2019 2020 2021 2022 2023 2024

---@-- Crocus tommasinianus

- -® - Crocus tauricus

—@— Juno bucharica

Jluneitnas (Crocus tommasinianus )
Jluneiinas (Crocus tauricus )
Jluneiinas (Juno bucharica )

R?=0,0795

2021 2023

— @— - Hyacinthoides hispanica

— @ — Scilla litardieri

Jluneiinas (Camassia leichtlinii )
JIuneitnas (Muscari heldreichii )
Jluneitnas (Scilla sardensis )

2022 2024

Puc. 2. Temneparypa noBiTpst Ha moyaTok UBITIHHS BUAIB poxuH Liliaceae Juss. (@), Iridaceae Juss. (b)
Ta Asparagaceae Juss. (¢) B ymoBax Kpuopizpkoro 6otanignoro caxy HAH VYkpainu Bopomosx 2017-2024 pp. (°C)
Ipumimra. HynboBi OKa3HUKH BHCTABJICHO B POKH, KOJIM LBITIHHS He OyI10
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BucHoBku YOTHPH POKH — +6—10 1110. Daza HBITIHHS TIEPEBAXKHO

OtpuMaHi pe3ybTaTH TOCTIPKSHHSI PUTMIB CE30H-  MPOXOAUTh y HAMOUIbIN KIIMATUYHO CHPHSATIUBUIL
HOTO PO3BUTKY OKpPEMHUX BHAIB pOIMH Asparagaceae, dac — y HAIIHX yMOBAaX II€ KBITEHb, IS SKOTO XapakK-
Iridaceae Ta Liliaceae moBomsATH, IO B KJIIMaTW4-  TEPHI HEBHCOKI TEMIIEpATypy MOBITPs i OUIbIIA Killb-
HUX YMOBaX CTEMOBOi 30HM YKpaiHH, 3a IHTPOAYKIii  KicTh onajiB. Taki pe3yibTraTi TAKoX MiATBEPIHKYOTh-
B KpuBopixoks, BiTOYBarOThCS 3MiHN B TCHEPATHBHO-  Csl 3HAYCHHSMHU CEPEIHBOI000BOI TEMITEPATypH MOBIT-
My PpO3BUTKY pociuH. [Iporsrom 2017-2024 pp. ps Ha MOYATOK LBITIHHS POCIIHMH: HA MOYATKOBUX €Ta-
y IIepeBakHOi OLTBIIOCTI BHAIB 3adikcOoBaHO CTadi-  mmax iHTPOMyKIIii BoHA BapitoBana Bin 2,5 °C no 22 °C.
J3aliio TepMiHy MOYaTKy KBITyBaHHs, IO MIATBEP-  YHPOJIOBXK OCTaHHIX pokiB (2021-2024) mnpen-
JPKCHO 3MCHIIICHHSIM MEK BapilOBaHHS IIHOTO MOKa3-  craBHuku pomunu Liliaceae (Tulipa turkestanica,
HUKa: nepun yotupu poku — +11-18 1i0, nactynui 7. neustruevae, T. urumiensis) TOYMHATHA KBITyBaTH

a
25
20
] N
N : 3 §
- N N
10 e N N
i N N
0 N N
Camassia leichtlinii ~ Hyacinthoides ~ Muscari heldreichii  Scilla litardieri Scilla sardensii

hispanica

02017 22018 B2019 ®2020 [2021 82022 52023 @2024

%

Crocus tauricus Crocus tommasinianus Juno bucharica

02017 82018 @2019 ®2020 852021 852022 852023 @#2024
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AT,
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Tulipa neustruevae Tulipa turkestanica Tulipa urumiensis

02017 22018 B®2019 ®2020 ®2021 82022 2023 =2024

Puc. 3. TpuBaiicTh KBiTYBaHHS BUJIIB pOIHH Asparagaceae Juss. (a), Iridaceae Juss. (b) Ta Liliaceae Juss. (c)
B iHTpoaykuii B KpuBopizekuii 6oraniuanii caq HAH Ykpainu npotsrom 2017-2024 pp. (aHiB)
Ipumimra. SIKIO CTOBMYMKIB HEMAE, 11e BKa3ye Ha Te, 1110 Y BU3HAYEHOMY POIli IBITIHHS He OyIio



Yununax T. @., Axmedosa B. B. OcoOIMBOCTI PO3BUTKY OKPEMUX BUJIB IUOYIHHHHX y KIIMaTHYHUX YMOBAaX CTEIOBOI 30HU YKpaiHIL... 105

3a Temreparypu 10-18 °C; Bumu pomunu Iridaceae:
Crocus tauricus 1 C. tommasinianus — 4-7 °C, Juno
bucharica — 8-13 °C; Buau pomuHu Asparagaceae:
Hyacinthoides hispanica, Scilla sardensis, Muscari
heldreichii — 7-15 °C, Scilla litardieri, Camassia
leichtlinii — 15-20 °C. Ha namry mymKy, Iie BKasye
Ha aJIalTHBHI 3MiHH, 1110 CTIPHSUTH TTiIBUIIICHHFO YKUTTE-
3[IaTHOCTI POCJIMH y CIIEKOTHUX Ta MOCYIUTMBUX YMO-
Bax crernoBoi Ykpaiau. CepeHs TPHBAIICTh IBITIHHS
BUJIB Y KJIIMAaTUUHUX yMoBax Kpusopixoks He mepe-
Buiye 12—15 i He3anexHO BiJl pOIOBOT HAJIGKHOCTI.
Haitnome (no 20 7i6) y Hammx yMOBaxX KBITYIOTb
pociuan Camassia leichtlinii (B JOBOJI IIHPOKOT

€KOJIOTIYHOT TIACTUYHOCTI) Ta Juno bucharica (kmiMa-
THYHI YMOBH IIPHPOHOTO 3POCTAHHS CXOXKI 3 TAKUMHU
B IIEHTpI 1HTpoayKIii). He3Bakaroun Ha KOPOTKOTPH-
BaJie KBITYBaHHs, 32 YMOBH BUKOPUCTAHHS [IIUPOKOTO
ACOPTUMEHTY BHJIIB, COPTIB 1 (HOPM IIUX POIIIB MOMKITU-
BO CTBOPHUTH JICKOPATUBHUM €(PEKT 1 PUKPACUTH MiCh-
Ki JJaHATIA(TH B CTEIIOBUX YMOBaX YKpaiHH BIPOIOBK
JIBOX MicsIiB — 3 cepeaunu Oepesns jgo Il mexamu
TpaBHs. 3aBISIKA BUKOPHCTAHHIO IMOYIMHHIX POCITHH
€ MOXKITUBICTb 3HAYHO MOTIOBHUTH ACOPTUMEHT KBITKO-
BO-JICKOPATUBHUX POCIHH PAaHHBOBECHSIHOTO KBITY-
BAaHHS T 3MEHIIIUTH BUTPATH HA JOTVIST 32 KBITHUKA-
MH TIPOTSATOM CE30HY.
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T. Chypyliak, V. Akhmedova
Kryvyi Rih Botanical Garden of the National Academy of Sciences of Ukraine, Kryvyi Rih, Ukraine

PECULIARITIES OF THE DEVELOPMENT OF CERTAIN BULBOUS SPECIES
UNDER THE CLIMATIC CONDITIONS OF THE STEPPE ZONE OF UKRAINE
(A CASE STUDY OF KRYVORIZHZHIA)

Abstract

The ecological and biological development characteristics of species from the families Asparagaceae
(Camassia leichtlinii, Hyacinthoides hispanica, Muscari heldreichii, Scilla litardieri, S. sardensis), Iridaceae
(Crocus tauricus, C. tommasinianus, Juno bucharica), and Liliaceae (Tulipa neustruevae, T. turkestanica,
T. urumiensis) were studied under the climatic conditions of the steppe zone of Ukraine, using Kryvorizhzhia
as a model area. The research was based on the living collections of the Kryvyi Rih Botanical Garden
of the National Academy of Sciences of Ukraine. The climatic conditions are typical of the steppe zone,
characterized by low air and soil moisture and high summer temperatures. Annual precipitation ranges from
350 to 450 mm, with a moisture deficit during the summer months. The study used materials collected from
2017 to 2024, with particular attention paid to the onset and duration of flowering.

The results indicate that under the climatic conditions of the steppe zone of Ukraine, the introduction of
plants to Kryvorizhzhia leads to changes in their generative development. Between 2017 and 2024, the onset
of flowering became more stable, as evidenced by a decrease in the range of variation: from £11-18 days
in 2017-2020 to +£6—10 days in 2021-2024. The flowering phase in most species occurs in April, which
is the most climatically favorable time. Such results are also confirmed by the value of the average daily
air temperature at the beginning of flowering — at the initial stages of introduction it varied from 2.5 °C to
22 °C. In recent years, Tulipa turkestanica, T. neustruevae, T. urumiensis began to bloom at temperatures of
10-18 °C; Crocus tauricus and C. tommasinianus — at 4—7 °C, Juno bucharica — at 8-13 °C; Hyacinthoides
hispanica, Scilla sardensis, Muscari heldreichii — at 7-15 °C, Scilla litardieri, Camassia leichtlinii — at
15-20 °C. The average duration of flowering of species in the climatic conditions of Kryvorizhzhia does
not exceed 12—15 days, regardless of genus. The longest flowering period (up to 20 days) was observed in
Camassia leichtlinii — a species with high ecological plasticity — and in Juno bucharica, whose native range
closely resembles the introduction region in terms of climate. Despite the relatively short flowering period,
the use of a wide range of species, varieties, and forms of the studied genera makes it possible to create
a decorative effect in the urban landscapes of the steppe zone of Ukraine for two months — from mid-March
to the end of May.

Keywords: bulbous plants, phenological rhythms, onset of flowering, flowering duration.
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