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MOP®O-DI3I0JOI'TYHA XAPAKTEPUCTUKA ITWIKY
BETULA PENDULA ROTH B YMOBAX KPUBOPIZKXA

Mema — npoananizyeamu sikicmo i wcummeszdamuicms nuaxy Betula pendula Roth, fioeo mopghomempuuni xapaxmepucmuxu
nio 6nau6om UKUOI6 MEmanypilHux KOMOIHAMIg, BUXAONHUX 2A3i6 AGMOMPAHCHOPMY Ma YPOAHOMEXHO2EHHO20 cepedosuula
M. Kpusuii Pie.

Mamepiaa ma memoou. O6’ckm docaioncents — ceixncozibpanuii nurok B. pendula 3 ocomu nacadicens 3 pisHUM KinbKic-
HUM ma saKicHUM 6nauom aeponoaromanmis y m. Kpusuii Pie. Mikponpenapamu nuaky eomyeanu 3a cman0apmuoro memoou-
Kot, eusuanu 3a donomoeoio mikpockona Carl Zeiss Primo Star (Himewuuna). @epmuavricmo nuaky eusnavaiu iooHum me-
moodom, a Jcumme30amuicms — 3a JONOMO20I0 11020 NPOPOULY8AHHS 8 1a60pamopHux ymosax. Bumipioeannsa 30iiicniosanu 3
sukopucmanuam npoepamu AxioVision 4.8.2.0. (06-2010).

Pesyavmamu. Buseéneno necamusnuii 6naué Ha 4oa06ivuil eamemogim B. pendula emiciit npomucnosux nionpuemcms, eu-
XAONHUX 2a3i6 A8BMOMPAHCNOpmMY i PoH08020 pieHs 3a0pyOHenHs y micmi. 3a eocmpoi 0ii eukudie memanypeilinux Kombinamie
NOpIGHAHO 3 pocaunamu OeHopapito bomaniunozo cady ecmanogreno 3menuienHs 008icuHU noasproi oci na 6,6 % (30,3 ma
27,6 mxm), exeamopianvroeo diamempa — na 7,8 % (30,7 i 28,3 mxm), doexcunu nuakogoi mpyoku 6 1,4 pazy (45,9 ma 33,7 mxm),
yacmiu epmunvroo nuaky — 6 1,5 pasy (91,4 ma 60,5 %), scummezdamuoeo nuaky — 6 3,4 pazy (49,1i 14,3 %), 36in6-
wenHs yacmomu anomaniii y 3,2 pasy (3,5i 11,1 %) . Menwoto mipoto enaugaroms Ha NUAOK GUXAONHI 2A3U ABMOMPAHCHOPMY
ma ypbomextozenne cepe0osuie Micma 8 Yinomy.

Bucnoeok. Yonosiuuii eamemoghim B. pendula yuymausuii do enausy 3abpyoniosauie ammocgheproeo nogimps, momy no-
Ka3HuKu ghepmuabHoCcmi ma Jdcumme30amHocmi nuaKky, a makodic pieers 1020 AHOMAALHOCHI MOJICHA BUKOPUCMOBYBAMU ON5
OUIHKU CIYNeHs 6NAU8Y aeponoaomanmie i pieHs 3a0pyOHeHHs 8 NPOMUCA08UX MICIAX CMeno8oi 30HU YKpainu.

KimouoBi ciioBa: HacamkeHHs1 Betula pendula, munox, po3mipu, aHoMallii, hepTUIbHICTh, XUTTE3NATHICTb, MUJIKOBA

TpyOKa, Kpusuii Pir.

[Tumok pociuH, sIK 0aTbKiBChKMI raMeTODiIT, Mae
BaXKJINBE 3HAUYEHHS 7151 BiATBOPEHHS HOBUX MO-
KOJiHb, 00 Bif MOro SIKOCTi Ta XXWUTTE3IaTHOCTI
3ajiexkaTh e(PEeKTUBHICTh 3alWJICHHST i HOpMaJb-
HUI1 TepeOir mpoleciB 3aruTigHeHHsI HAaCIHHEBUX
OpyHbOK [4, 11]. IoripiieHHsT yYMOB 3pOCTaHHS
pPOCIVH, OCOOJMBO TOB’SI3aHE 3 TEXHOTeHHUM
3a0pYyIHEHHAM CepefoBHUIlla, MOXE IMPU3BECTU
JI0 3HUKEHHSI XKUTTE3AATHOCTI Ta (epTUIBHOCTI
MWJIKY, COPUYMHUTA 3MiHM MOP(OIOTiYHUX Ma-
paMeTpiB MMMJIKOBUX 3¢peH, MOSBY MaTOJIOTii [6,
18], 3MeHILIEHHsI 30ATHOCTI IO IPOPOCTAHHS i
MOXJIMBOCTI YTBOPIOBAaTH HOPMasbHi MWJIKOBI
TpyOku [13], TOMy AepeBHI POCIMHMU, YOJIOBIYA
reHepaTuBHa cepa SIKUX 4YyTJIMBO pearye Ha
BIUIMB a€poOIIOJIIOTAaHTIB, MPOIMOHYIOTh 3aCTOCO-
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BYBaTH SIK iHAWKATOPHU 3a0pyIHEHOTO CepeoOBU-
112 Y BEJIMKMX TTPOMUCIIOBUX pETiOHAaxX, 30KpemMa
y Kpuopixxi [5, 13].

V nociimxeHHsX BIUIMBY a€pOIIOJIOTAaHTIB SIK
00’€KT BUKOPUCTOBYIOTh aHeMOMiJIbHI BUIU POC-
JIMH, OCKIJIbBKM BOHU YTBOPIOIOTh BEJIMKY KiJIbKIiCTh
MMUJIKY, a iX 40JI0BiYa reHepaTuBHA cdepa Iy TIn-
Ba O CTPEeCOBUMX YMOB cepeaoBuila. Jlo Takux
BUJIiB HallexXuTh Betula pendula Roth, y sikoi Bin-
3HAYEHO CYTTEBE 3HWKEHHS SIKOCTi MIKY B YMOBAX
MicbKoro cepemopuia [2]. Lleit mmpoxkoapeannb-
HUI BU Mae BUCOKMII TeMn pocty [24]. Moro
YacTO 3aCTOCOBYIOTh B O3€JICHEHHI MiCT YKpaiH!
[20], 30kpema B cTenosiii 30Hi. Y 1970—1980-x pp.
B. pendula noyanu BUcamKyBaTH Ha pi3HUX 32 TTPU-
3HAYEHHSIM TEPUTOPISIX BEJMKOIO MPOMHUCIOBOTO
micta — Kpusoro Pory. HuHi 1ieit Bu € onHieo
3 HAWITOIIMPEHIIINX NEPEBHUX MOPid Y MICTi.
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OCKiIbKM 3arajJibHUM 00’€M BUKUIIB 3a0pyIHIO-
BayiB noBiTps y M. KpuBuii Pir cTaHOBUB ITOHaL
1 MytH TOHH y 1990-X pp., a HUHi — noHaz 500 Tuc.
ToHH [17], B. pendula Mmoxe Oyt 00’€KTOM IJist
KOMITJIEKCHOTO BUBYEHHS BIUTMBY YPOOTEXHOTECH -
HOI'O CepeloBUIA Ha YOJOBIUMI raMmeTodiT Ta
3’siCyBaHHS TTOTEHLIHHOT MOXJIMBOCTI BUKOPHUC-
TaHHS LIOTO BUAY SIK OiOiHAMKATOpA.

Meta — mpoaHali3yBaTU SKIiCTh i XXUTTE3AAT-
HiCcTh UKy Betula pendula, iioro mopdomer-
pUYHI XapaKTEepUCTUKU IIiJ BIJIMBOM BMKHUIIiB
METaIypriiHuX KOMOiHATIB, BUXJIOITHUX T'a3iB aB-
TOTPAHCTIOPTY Ta YPOAHOTEXHOTEHHOTO Cepeno-
Buia M. Kpusnii Pir.

Marepian Ta MeToau

36ip nuiaky B. pendula y 8 HacamxeHHsIX M. Kpu-
Buii Pir 3xilicHioBanu 3 10 gepeB y Iepion Maco-
BOTO LIBiTiHHSI (Ha mouyatky KBiTHs 2017 p.), sKi
OyJ10 BimiOpaHo 3aJIe3KHO Bijl piBHSI TEXHOTEHHOTO
HaBaHTaXXeHHS I10 BCiit ToBXMHI MicTa (126 KM).
Hacamxenns Ne 1, 2 ta 3 po3ranroBaHi y BITHOCHO
YHUCTUX YMOBax — BinmoBigHo KpuBopi3bkuii 60-
taniuHuii cang HAH Ykpainu (KBC), ckBep «Ilo-
JIsIHA Ka30K», nmapk IepoiB ATO; Ne 4—6 — Gins
aBTOMaricTpajell 3 BUCOKUM PiBHEM aBTOTpaHC-
MOPTHOTO HaBaHTaXXEHHS: Mo Bya. Yepkacona,
ByJ1. Enextpo3aBonchbKa, 0iis mpocriekty Metanyp-
riB; Ne 8 i 9 — B 30Hax 3 MaKCUMaJIbHUM piBHEM
3a0pynHeHHsd B MicTi — Ot [TPAT «ITiBHiYHMIA
ripHU40-30arauyBaibHU KoMOiHaT» (ITiBHI3K) Ta
ITAT <«ApcenopMirran Kpusuii Pir» (ApMir)
BinnosigHo. 3a naHuMK [0JIOBHOTO YIpaBIiHHS
CTaTUCTUKU Yy JIHIMpOIeTpOBCHKiil 00JacTi, Ha
YacTKy BUKWJIB 3a0pYyIHIOIOUMX peyOBUH ApMit
npunanaio 82 % Bim iX 3araJbHOro 00’€My IO
Mmicty [7]. AKX KOHTpOJb BUKOPHCTOBYBAJIU Haca-
mxkeHHs B. pendula B nennpapii KbC.
Mikponpenapatv muiky B. pendula (o 1000 1.
3 HacaIXeHHsI) TOTYBaJU 3a CTAHIAPTHOIO METO-
aukoro [21]. BumiproBanu asa napaMmerpu: 1) mo-
JISIpHA Bich — MpsIMa JIiHisA MiXX TUCTaJbHUM i
MPOKCUMAJIBHUM TI0JII0CaMU; 2) eKBaTOpiaabHUIA
JiaMeTp — IpsiMa JIiHisl B eKBaTOpiaIbHiN YacTu-
Hi MWIKOBOTO 3epHa, MepIeHANKYISIpHA MMOJIsIp-
Hil oci. Tunu aHoMajiil MWKy BU3HayYaIu 3a
knacugikaniero B.H. Ko63aps (1996) [19] ta 3
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BuKopuctaHHsaM crarTi L. Karlsdottir 3i criBaBT.
(2008), B sIKiit orrcaHo OLTBIIICTh AHOMAJIN IS
BUiB pony Betula [25].

DepTUIbHICTh TMJIKOBUX 3€PEH ITOCIiIKYyBa-
JIX 3a TOTTIOMOTOI0 MomHoTo MeTomy. s 1poro
a”aiizyBanu o 1000 . 3 HacagkeHHs. ZKuTTe-
3MATHICTD IMUJIKY BUBYAJIH, TIPOPOIIYIOYH OTO B
20 % po3uuHi caxaposu 3a Temneparypu 25 °C.
HactymHoro gHs BU3HAYaJd 4acTKy IMPOPOCTIO-
ro nmuiky (aHanizyBanu o 1000 mT. 3 HacamKeH-
HSI) Ta BUMipIOBa/IM JOBXUHY MAJIKOBUX TPYOOK
(rmo 100 1mT. 3 KOXXHOro HacamkeHHs). B nux mo-
CJIIIKEHHSIX BUKOPUCTOBYBan Mikpockor Carl
Zeiss Primo Star (HimeyunHa) npu 30i1blIeHHI
400. s pororpadyBaHHS 3aCTOCOBYBAIU LIU(D-
poBy kamepy Canon PowerShot A620. Buwmi-
PIOBaHHS PO3MipiB MMJIKOBUX 3€pEH Ta JOBXMU-
HU MUJIKOBUX TPYOOK 3HiliCHIOBAaIM Ha HUP-
poBUX 3HiIMKax y mporpami AxioVision 4.8.2.0.
(06-2010).

CratuctyHy 00pOOKY AaHUX IIPOBOAWIM 3 BU-
KOpUCTaHHSM mporpamHoro makera MS Excel
2007. CtaTUCTUYHY 3HAYYIIICTh Pi3HUIII ITOKA3-
HUKIB BU3Hauau 3a t-kputepiem CtblofeHTa [9].

Pe3ynsraTé Ta 00roBOpeHHs

HopwmanbHO po3BMHEHI MWIKOBI 3epHa POIVHU
Betulaceae — 3-amepTypHi, OKpyIjoi abo ein-
TU4YHOI ¢popMu. ITopu pi3Ko MpUMiAHATI HaH TTO-
BEpXHeIo IMUJKOBOIo 3¢pHa, OKPYIJIi a00 oBaibHi
[22]. Po3mipu WKy B pi3HUMX YMOBAaX 3pOCTaHHS
BOHM MOXYThb CYTTEBO BiapizHarucs [1, 2]. Lle
MiATBEPAXYIOTh OTpUMaHi HaMu AaHi (Tada. 1).
Tak, cepeaHs TOBXKXMHA TOJSIPHOI OCi TTMIKOBUX
3epeH craHoBuIa Bifg 27,6 mo 30,3 Mmxm. Haii6ins-
IIi MOKAa3HUKW BUSIBIIEHO y TWJIKY POCIWHU 3
JeHnpapito boraniunoro camy (30,3 MKM), Haca-
mxkeHHi y ckBepi «[lomsitHa ka3zok» (30,0 MkM),
mapky IepoiB ATO (30,3 Mxm). ¥ nepeB Haca-
JIKEHb, PO3TalllOBaHUX OiJIsT aBTOMOOLTBHUX 1IIJISI-
xiB (Ne 4—6), moBXX1Ha MOJISIPHOI Bici OyJia MeH-
oo Ha 3,4 % 1momo Takoi y pOCIWH 3 AeHAPapilo
KBbC. HaiimMmeH1IMii ITOKa3HUK Bin3HA4YeHO y Je-
peB 3 HacaKeHHs 0111 ApMirt — 27,6 MKM, 1110
Ha 9 % MeHIlle KOHTPOJBHOIO 3HAYEHHSI.
JloB:K1Ha eKBaTOPiaIbHOTO JiaMeTpa IMUIKY 3MEH-
LIyBajiacs 3i 30iJbIIEHHSIM aepOTEeXHOIC€HHOI'O
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3a0pyaHeHHs. /[liama3oH BapiloBaHHSI IILOTO
nmokasHuka — Bin 28,3 MmxM (ApMit) mo 30,7 MKkm
(KBC). Y nunky, 3i0paHoro 3 AepeB y HacaaKeH-
HSIX, PO3TAILlOBAHUX Oi/IsT HOPITr 3 BUCOKUM aBTO-
TPaHCIIOPTHUM PYXOM Ta B 30Hi roctpoi mii Ap-
Mir, 1eit mokasHuk O0yB MeHIIuUM Ha 4,6 i 7,8 %
BiIMIOBiTHO MOPIiBHSIHO 3 POCIMHAMMU Y AEHApa-
pii KbC. OT1xe, BUXJIONHI ra3u aBTOMOOLILHOTO
TPaHCTIOPTY YMHSITH MEHIITWI HETATUBHU I BIJIUB
Ha Y0JIOBiUy reHepaTUBHY C(epy pOCIMH IIOPiB-
HSTHO 3 BUKMIAMM METalypriiHMX KOMOiHAaTiB.
3i 30UIbIIEHHSIM aepPOTEXHOIEHHOTO HAaBaHTAXKEH-
HsI 3MEHIITYBaJMCS HE JIMIIE CepenHi 3HaYeHHS
MOpPOJIOriYHMX TTapaMeTpiB MWIKY, a i iX MaKCH-
MaJTbHI Ta MiHIMaJTbHI 3Ha4eHHS. Tak, HainOiIbIITi
MiHiMaJIbHi 3HAYEHHSI JOBXMHU IIOJISIPHOI OCi Ta
€KBaTOPiaJIbHOTO diaMeTpa MWIKY BUSIBJIEHO Y
pociud KBC (25,9 ta 26,1 MKM BiAMoBigHO), a
HaWMEHIII — y POCJIMH 3 HacaIXeHHs Oiist Ap-
Mir (Ha 16,2 ta 16,9 % MeHIile Bil KOHTPOJIb-
Hux). B.B. Cmupnos (2013) 3a3Havae, 1110 Mop-
¢osoriuHi mapameTpu NMUIKOBUX 3epeH B. pen-

dula 3amexaTb Big Micus 30MpaHHS Y KpOHi
JepeBa, a TaKOX BiJ iHIIMX YMHHMKIB (OCBIT-
JIEHICTb, XapaKTep I'PYHTIB TOI1110). 30KpeMa dia-
MeTp BapitoBaB Big 20 mo 35 mxwMm [1]. 3a nanHumu
B.T1. beccoHoBoi (1994), B yMoBax 3a0pyIHEHHS
cepemoBuIla MWIOK AEPEeBHUX BUIIB Bapiloe 3a
po3MipaMu OiJbllle, HiXK Y POCIUH, SIKi 3pocTa-
I0Th Y He3a0pyaHeHil 30Hi [2]. KoediuieHT Ba-
piauii 3a3HaYeHUX MOPMOIOTIYHNX IMOKA3HUKIB
NuiKy B. pendula B 11iJlIoMy B YCiX HacaIKeHHSIX
M. KpuBuii Pir OyB HU3bKMM, X04a Y POCIIMH, SIKi
3a3HaBaJlM BIUIMBY aepoOIONIOTAHTIB, — IEIIO
OLbIIMMU.

IMopyiieHHST HOPMAaJTbHOTO PO3BUTKY THIIKO-
BOIO 3epHa — 1€ peaKilis pOCIUHHOIO OpraHi3My
Ha BIUIMB HECHPUSTIMBUX 30BHIIIHIX YMHHUKIB
[14]. HeratuBHMI1 BIUIMB a€pOIOJIIOTAHTIB Ha (hop-
MyBaHHS YOJIOBIiYOrO raMeTodiTy B AEPEBHUX POC-
JIMH CYIIPOBOIXKYETHCS 30LIbILIEHHSIM KiJIbKOCTi Ta
Pi3HOMaHITHOCTI aHOMaJTiif TTMIIKY [6].

V pocaun B. pendula 3 Hacamxenb M. KpuBuii
Pir Hamu BusIBJIeHO 5 TUIIIB MOpPYIIeHb MOPdO-

Tabauys 1. Mopdomoriuni mapamerpn (MKM) miIKy Betula pendula Roth y nacamkennsax M. Kpusuii Pir
Table 1. Morphological parameters (um) of pollen Berula pendula Roth in plantations of Kryvyi Rih city

Ne | Micue3pocTaHHs O3Haka min max Mtm | CV, %
1 KpuBopizbkuii boraniunumii can P 25,9 35,9 30,3+0,18 5,8
(KOHTpOJIB) E 26,1 36,7 30,7 £ 0,20 6,6
5 Crnen <Tlomsia kasom p 24,7 343 30,0 + 0,19 6,3
KBep «L107IAHA Ka3OoK E 25,0 35,5 30,4 +0,17 5,7
. P 24,2 36,2 30,3 + 0,20 6,7
3 Mapx Iepois ATO E 255 33,9 3044017 5.6
A 4 p 23,5 33,5 29,4 +0,19% 6,4
BYJL. Hepracoba E 2.7 35,7 29,3 +0,19% 6,3
S . p 23,4 36,0 29,4 +0,22% 7.4
BYJl. BICKTpO3apoNIchKa E 23,7 34,6 29,4 +0,21%* 7,0
6 oocn. Meramvoris p 23,4 34,4 29,0 + 0,18%* 6,2
poctt. Metalyp E 24,8 34,0 29,3 40,17+ 5.8
o P 22,3 343 29,1 + 0,22%* 7.4
7 ITPAT «IliBHiuaMi1 [3K» E 2.7 33,5 29,0 + 0,20% 6.7
g TIAT «ApcenopMirran Kpusuit P 21,7 32,0 27,6 £0,22%* 7,8
Pir» E 21,7 33,6 28,3 + 0,20%* 7.0

ITpumiTka: P— nonspHa Bick; E — ekBaTopianbHuii giamerp. JlaHi € CTAaTUCTUYHO 3HAYYILIO BiAMiHHUMMU 3a t-KpUTEepieM

CrblofeHTanpu: * — p =99 %; ** —p=99,9 %.
60
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§ 10

13

Tunu anomaniit nunky Betula pendula Roth y HacamxeHHsix M. Kpuuit Pir: / — HopMallbHUIt TUIOK; 2— 13 — aTUITiYHi

MUJIKOBI 3epHa

Types of anomalies of pollen Betula pendula Roth in plantations of Kryvyi Rih: / — normal pollen; 2— 13 — atypical pollen

grains

JIOTii MUJIKY (PUCYHOK): 332 pO3MipaMu («KapauK»,
«TiraHT»), KiJibKicTIO aneptyp (2, 4 5 i 6araro-
arepTypHi), CUMeTpielo (ACUMETPUYHUIN MUJIOK,
MUJIKOBE 3€PHO 3 ACUMETPUYHUMU allepTypamMi),
apXiTeKTypo1o 000JOHKHU (3 MOPYIIEHHSIM eK3U-
HU Ta 3MOpPIIEHUIN TWIOK), CKJIagHi aHOMAaJIii
(5-amepTypHe KapJIMKOBE IMUJIKOBE 36PHO, MUJIOK
3 4 aCUMETPUYHUMU aTlepTypaMu).

V Bcix HacagkeHHSIX Oyi1o 3adiKcoBaHO TakKi
BUAUW TIOPYILLIEHB: «KapJIMK», «TiraHT», MUJIKOBE
3epHO 3 4 anepTypaMM, aCUMETPUYHUI, 3MOp-
ILIEHU} TTWJIOK Ta 3 TMOPYIICHHSIM eK3UHU. Y Ha-
caKeHHSIX, SIKi 3a3HaBajiM BIUIUB aepPOTEXHO-
TeHHOTO 3a0pyaHEHHSI, BUSBJICHI aHOMaJIii Tpar-
JISIIMCS 3 HEOJAHAKOBOI 4YacToTolo (Tabi. 2).
Haii6inpi nommpeHUMM OyJIM MAJIKOBE 36pHO 3
4 amreptypamu (Bin 1,2 mo 3,1 %), acuMeTpUIHMIA
mwiok (Bix 0,3 mo 3,3 %) i 3 mopylieHHSIM eK3U-
nu (Bin 0,2 1o 2,6 %). Ha minsiHKax 3 MaKkCUMaiib-
HUM piBHEM aepOTEXHOTEHHOIO HaBaHTAXKEHHS
(ITiBaI 3K i ApMir) BHSIBJIEHO B CepeaHbOMY
1,95 % tepaToMOp(PHOTO MUJIKY 3 MOPYIICHOIO
€K3MHOI0, 10 B 6,5 pa3y Oijblle MOpPiBHIHO 3
KOHTPOJBbHUM HACAIKEHHSIM.

3arajpbHa yacTKa aHOMaJliil 30iIbIIyBanacs 3i
3pPOCTaHHSIM 3a0pyaIHEHHSI aTMOC(HEPHOTO TOBIT-
ps. Y 30Hax 3 (OHOBUM piBHEM 3a0pyTHEHHS
(KBC, mapk IepoiB ATO, cksep «IlonsiHa Ka-
30K») KiJIbKiCTh MOP(OJOTiYHO 3MiHEHUX 3epeH
He TepeBUIIyBaia S5 %, mpuyoMy HaliMEHIIE
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aTUMOBOTO TUJIKY OyJIO BUSIBJIEGHO Y POCIUH 3
neHapapito boranignoro camy — 3,5 %. Y Haca-
JDKEHHSIX, SIKi 3a3HaBajIv BILJIUB BUXJIOMTHUX Ta3iB
aBTOTPAHCIIOPTY, YacTKa TepaToOMOp(hHOTO TTHJI-
Ky Oyja Oilblliol0 B cepeaHbOMY MpPUOIM3HO
BIBIYi, a y HACAIXKEHHSIX, PO3TAIlIOBAHNX IOOJIM-
3y MetaitypriiiHux Kom6iHatiB (ITiBHI'3K Ta Ap-
Mir), — BTpUYi MOPiBHSIHO 3 KOHTPOJIEM.

3a manumu b.K. Kangubaesa (2003), saxkuit
JOCTiIXyBaB UYyTJIMBICTh YOJIOBIUOTO raMeToiTy
B. pendula no BUXJIOMHUX ra3iB aBTOTPAHCIOPTY
B M. KapakoJi, yacTka aHoMaJIbHUX MTUJKOBUX 3€-
peH y KOHTposibHOMY HacamxeHHi (Kapakosb-
CBbKMIi HalliOHAJIBHUIA Mmapk) craHosBuia 1,5 %,
o y 2,3 pa3zy MeH1ue 3a nokasHuk y KbC, a 6ins
aBTOTpaHCIOpTHUX HuTsaxiB M. Kapakon — 5,2 %,
1o Maiixke B 1,5 pasy MeHIle BiJl TOKa3HUKIB Y
NpUAOPOXKHiX HacamkeHHax M. Kpuuii Pir [12].
Taka BiIMiHHICTb MOB’s13aHa 3 OiBIINM 3arajib-
HUM i JJOKaJIbHUM aHTPOITOTeHHUM BILUTMBOM Ha
pocauHu B M. Kpusuii Pir.

VpborexHoreHHe cepenopuiie M. Kpusuii Pir
CYTTEBO BIUTUBA€E Ha (hePTIIBHICTD TMITKOBUX 3€-
peH B. pendula (Tabn. 3) — OAUH i3 BaXJIMBUX
napaMeTpiB, KWK Ja€ 3MOTY OLIIHUTU MOTOo I10-
TEeHLiHY XUTTe3naTHicTh [23]. 3arajibHa Kijlb-
KicTb (hepTUIILHOTO MUJIKY BapiloBaja 3ajiekKHO
Bill Micliepo3TalllyBaHHsI HacamxXeHb B. pendula
Big 60,5 % (ApMirt) mo 91,4 % (KBC). Hasitp
npu (hOHOBOMY PiBHi 3a0pyTHEHHST aTMOC(HEPHOTO
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& s S MOBITPSI, a caMe y POCIMH y CKBepi «l'[opma
§ E % NERRERER Ka3ok» Ta mapky IepoiB ATO, depTunbHicTh
= 3 E g MJIKY OyJ1a CTAaTUCTUIHO 3HAUYIIIO MEHILIOIO 110~
g i piBHSIHO 3 pocauHamMu 3 aeHapapio KbC. V ne-
° L0 b _ peB, sAKi 3pocTanu Oilisl JOpir 3 BUCOKHUM aBTO-
§ g¢ g Frrrrigl TPaHCIIOPTHUM IIOTOKOM, CEPEIHS KiIbKiCTh (pep-
il TUJIBHOTO MWIKY Oyja MeHmo Ha 8,3 %, a Ha
g . § § e OUISSTHKaX, pO3TallloBaHMX OISl MeTalypriiiHuX
=Z| 585 o~ —~Sa—~ kombOinatiB (ITiBuI'3K, ApMir), — Ha 26,3 %
é é gs TTOPiBHSIHO 3 KOHTPOJIBHUM HaCaKCHHSIM.
&8 & 2 Nppp— Cx0xi pe3y/israTi OTpI:IMaHO B po§0T1 O:B. Epe-
8 Z g cocococooo menko Ta JI.I1. X1eboBoi (2012), s1ki moctiaKyBa-
= JIV BIUIMB aBTOTPAHCIIOPTHMX T'a3iB Ha (hepTujib-
§ . E E g - HiCTh MUJIKOBUX 3epeH B. pendula B M. bapHayn
2 g : E 3 I B R (CepeﬂHif/'ISISI(;K;3HI/IK Ha IPUIOPOXHIX zLiJIHHIfaX
§ § o &5 CTaHOBUB 85,9 %, y KOHTPOJILHOMY HACaKEHHI —
E| B . 96,5 %) [8].

.‘E' E 8 % E R NN XKurresnatHicts nuiky B. pendula y BocbMu
£ E § g = HacamkeHHsX M. KpuBuii Pir He nepeBuiiyBana
E 5| & 5ag . SQ %: MaKCHMaIbHa — 49,1 % (y pocaun bora-
E‘ E E E 2 3 I I I T T R e HiYHOTO CMY),GMIHIXMK/IFa)—( 14,3 %6(y é))ocmxm

e B o 3 HacamkeHHs 0inst ApTMiT) (auB. Ta6m. 3).
; % g - E 5 mmmw— HeBucokuil piBeHb XWUTTE3ZATHOIO MKy
% § § 28 coocos S CYTTEBO BITMBAE HA PEMPOAYKTUBHY 3/1aTHICTH
£ g 5 : pociuH B. pendulfz B HacamkeHHsIX KpuBopix-
S g =R g 2 DRI AT Xs1. YV MUJIKY, IKMiT TIPOPOILLYBau B JIaGopaTop-
z g = =R HUX YMOBax, Oyja CTaTUCTUYHO 3HAYYIIO MEH-
g c: ° L e s II0I0 JOBXWHA MUJIKOBUX TPYOOK ITOPiBHSIHO 3
= N ISR St nwikom 3 nepes i3 nenapapito KbC. [Isunkicts
§ § 5~ IIPOPOCTAHHS Ta JOBXMHA MWJIKOBOI TPYOKHU €
§ 3 5 £ N e o BaXKJIMBUMM XapaKTePUCTUKAMM TTUJIKY, OCKiJIb-
.§ § g £ Soocco~o— KM 3a0e3IeuyioTh KOHKYPEHTOCIIPOMOXHICTh
R 5 § .i IIpY MOro MpopoCTaHHI Ha MPUIMOYII MAaTOYKK
i é g ) E PSS e S [10]. B.A. JIsax ta cmiBaBrt. (2003) BUSBMIN, 110
2 & M BaXXKi MeTajJl BIUIMBAIOTh Ha PICT Ta JOBXUHY
E E g § o7 o o e e e MIKOBUX TPYOOK, 11O CYMPOBOKYETLCS 3MEH-
E E. gz SE® B e IIEHHSM TOBXWHU B Mipy 30iIbIIIEeHHS KOHIIEH-
E ° - T Tpauii KiZJIMBUX pe4oBUH [3]. DaKTUYHO TaKy
E % 28 g 2 peaxliiilo My CIocTepiranu y pociuH B. pendula
§ é = & é § a;,( = E é 3 HacamK.egb M. Kp.I/IBI./‘I.IL/'I Pir. SquTae yBary Te,
E 55: = e % CE[Q < 8 5% % 1110 koe(iLlieHT Bapialiil KUIbKOCTI (pepTUILHOTO
E P é E ’E X S E“ § é E E P 1 XKMTTE3MaTHOTO MWIKY OyB MEHIIIMM 3a Cepe/l-
S § 32 2528 g 22 é S& HE 3HA4YeHHs, a JOBXHWHU MUIKOBUX TPYOOK —
- g = 8= Y928 ”S<E | Ginbwum.
N 2 = EEggTHEL L % i B. pendul
§ o Q'E g = % % :%E é G apaKTEepPUCTUKN AKOCTi MUIKY B. pendula
S 2 JIeI0 Bigpi3HsUIMCS TOpiBHSHO 3 Pinus pallasiana
SIS 2 — NSO 00 D. Don, P. sylvestris L. [13, 15], Picea abies (L.)

(=)
N
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Tabauys 3. SAAKicTh NUJIKY Ta JOBXKHHA MAJIKOBUX TPYOOK Betula pendula Roth y nacamxkennsx m. Kpusuii Pir
Table 3. Quality of pollen and length of pollen tubes of Betula pendula Roth in plantations of Kryvyi Rih city

Ne MicuespocTaHHs @e;?d(fli(}joro CV, npopojf:gzgimml, CV. % JloBXKHa TUJIKOBOI CV,
pociIuH % TPYOKU, MKM %
MWIKY, % %
1 KpuBopizbkuii 60TaHiu- 91,4+ 0,66 2,2 49,1 £ 0,60 2,7 45,9 + 1,51 327
HU cai (KOHTPOJIb) ’

2 Cksep «[TossiHa Ka30K» 91,2+ 0,68* 2,3 44,9 £+ 0,67** 3,2 42,1+1,16 27,3
3 ITapk I'epois ATO 91,1 £0,68* 2,8 43,3+ 0,67%* 3,2 41,8 £1,34* 31,8
4 ByJI. YepkacoBa 86,8 £ 0,73** 2,5 32,7 £0,31** 1,7 39,1 £ 1,19** 30,2
5 ByJI. EnekTpo3aBonchka 83,6 £ 0,57** 2,0 34,9 +0,40%* 2,2 39,0 £ 0,80** 20,3
6 mpoctt. MeTanypris 81,0 £0,78** 2,7 30,1 £0,98** 35,6 37,2 £0,95%* 25,4
7 ITPAT «IliBHiunmit [3K» 74,2 £ 0,69%* 2,5 27,0 £0,63** 3,8 35,2+ 0,87** 24.8
8 ITAT «ApcenopMirtran 60,5 £ 0,72%* 2,9 14,3 £ 0,20** 1,7 33,7 £0,76%* 22,4

Kpusuii Pir»

IaHi € CTaTUCTUYHO 3HAYYIIO BiAMiHHUMH 3a t-KpuTepieM CTbiofeHTa rpu: * — p =95 %; ** — p =99,9 %.

Karst. Ta P. pungens f. glauca (Reg.) Beissn. [5, 16],
TIOCITIIKEeHUMH B IIMX Xe paiioHax M. Kpusuit
Pir I3 m’atu BumiB HaiiMeHIne (epTUIBHOIO
Ky Oyio BussieHo y P. abies (86,3 % (KBC)
ta 46,5 % (ApMir)). [lopiBHSIHO 3 KOHTpOJIEM
(KBbC) naiibinpi BimMiHHOCTI 3a (pepTUIbHIC-
TIO MUJIKY BCTaHOBJEeHO y P. pungens f. glauca (B
2 pasmu), Tomi K y B. pendula — mue B 1,5 pasy.
ITopiBnasiHO 3 KOoHTpOoneM (KBC) xurre3matHicTh
OWJIKY B pociauH B. pendula, siKi 3poctanm 0ins
ApMiTt, Oyna meHmor B 3,4 pa3sy, Tomi SIK y
’aty BuAiB xBoiHux — B 1,1 (P. pallasiana) —
1,7 pasy (P. abies). 3 nigBUIIEHHSIM PiBHSI TEXHO-
TEHHOI'O HaBaHTAXXEHHSI KiJIbKICTh TepaTOMOpP(HO-
TO IMWIKY MaKCUMaJIbHO 30uIbinmacsa y P. abies (y
10,3 pagy), HaitmeHnmie — y P. pallasiana (y 3,1
pasy), ay B. pendula — B 3,2 pasy. Y B. pendula 6yB
3HAYHO BYXKYMM CIIEKTP aHOMAii ITWJIKY, HDK Y
XBOMHMX, a TaKOX OyJIM BiACYTHi IATOJOTIi po3-
BUTKY TTJIKY. YacTka MUIKOBHUX TPYOOK 3 TaTo-
JIOTiSIMU PO3BUTKY IIPU IIPOPOIIYBaHHI B 1abopa-
TOPHMX YMOBax y XBOMHMX BapitoBana Bim 3,0 1o
47,1 % |5, 13, 15, 16]. Husbkuii piBeHb XXUTTE30AT-
HOCTI MWIKY B pocivH B. pendula HaBiTh B yMOBax
JeHapapito boraHiyHoro camy Moxe OyTy ITOB’s13a-
HMI i3 3aTaJIbHAM BILUTMUBOM TIPUPOTHO-KITiMaTHY -
Hux yMoB KpurBopiks. 3a iHIIMMU XapaKTepuc-
TUKAMM MWIKY, SIKi BiToOPaXXylOTh BIUIMB aepoIIO-
JIIOTAHTIB Ha YOJIOBIYY reHepaTuBHY cdepy, B. pen-
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dula B ymoBax M. Kpusuii Pir moctynanacst Bumam
pomiB Pinus L. Ta Picea Lindl.

Bucnosku

VY pociuH B. pendula, siKi 3pocTaloThb B yMOBax
3a0pynHeHoro cepegoBuia M. Kpusnii Pir, oco-
0JIMBO B 30Hi TOCTPOI il BUKUIIB MeTaTypriiHUX
KOMOiHATiB, CIIOCTEpiraeThbcsl MopylieHHsT pop-
MYBaHHSI 4OJIOBiYOro rametrodiry, 110 MpU3BO-
JUTh 1O 3MEHIICHHS pO3MipiB MUIKOBHUX 3epeH
(moBXMHa MoJsApHOI oci — Ha 6,6 %, ekBaTO-
pianbHOrO AiameTpa — Ha 7,8 %), JOBXUHU TTHAJI-
KOBOI TpyOKu B 1,4 pa3y, KUIbKOCTi (DepTHIBLHO-
ro MUKy B 1,5 pa3sy, ]KUTTE3IATHOTO MUJIKY —
B 3,4 pa3y, 30iIbLLIEHHST YaCTOTU aHOMaJTiii y 3,2 pasy
P TIPOPOILITYBAHHI ITUJIKY B JIaOOPAaTOPHUX YMO-
Bax. JIelo MeHIIy 4aCTOTy TaKUX MOpPYyIIeHb BU-
SIBJICHO Y POCJIMH, SIKi 3a3Hal0Th BIUIMB BUXJIOII-
HUX Tr'a3iB aBTOTpaHCIIopTy. HaltuyTnusilmmu no-
Ka3HUKaMM 10 Jii BUKWUIB METaTypPriiHUX KOM-
0iHATiB Ta BUXJIOIIHUX Tra3iB aBTOTPAHCIIOPTY €
KUTTE3IATHICTh MUJIKY Ta YacToTa aHoMmaJii. Ot1-
pUMaHi JaHi BKa3yloTh Ha Te, 1110 XapaKTepUCTH-
KU 4oJioBiuoro rametodiry B. pendula npunatHi
JUIST BUKOPUCTAaHHSI 3 METOl0 OioiHAMKallii 3a-
OpyAHEHHS JOBKILIA. [X MOXKHA KOMITJIEKCHO 3a-
CTOCOBYBATH SIK TECT-CUCTEMU IJIsI BU3HAUCHHS
PiBHSI TEXHOTEHHOTO HaBaHTAXXEHHS B palioHaX
MiCLIE3pOCTaHHSI POCJIMH.
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MOP®O-OU3NOJIOTMYECKAA
XAPAKTEPUCTUKA TIbUIbIBI BETULA
PENDULA ROTH B YCJIOBUAX KPUBOPOXbA

ea» — nmpoaHaJIM3MpPOBaTh KAYeCTBO U XXU3HECITOCO0-
HOCTb MBLIBbLBI Betula pendula Roth, ee Mmopdomerprue-
CKUE XapaKTepUCTUKH TIOJl BIUSTHUEM BEIOPOCOB MeTall-
JTIyPTUIECKUX KOMOMHATOB, BBIXJIOITHBIX Ta30B aBTOTPaH-
cropTa ¥ ypbaHOTeXHOreHHOI cpenbl I. Kpuoit Por

Martepuan u MeToabl. OObEKT UCCIETOBAHMS — CBEXe-
cobpaHHas nbuiblia B. pendula 13 BOCbMU HaCaXIEHUN C
pPa3HBIM KOJUYECTBEHHBIM U KAUeCTBEHHBIM BIUSTHUEM
asponosuntotaHToB B I. Kpuoii Por. Mukpormnpenapatsl
TBUTBIIB TOTOBWJIY 110 CTAaHAAPTHOM METOMUKE, U3Yydan
¢ nomolibio Mukpockomna Carl Zeiss Primo Star (Iepma-
HUst). PepTUIBLHOCTD MUl OMPEAESIA HOAHBIM Me-
TOJIOM, a XXU3HECITOCOOHOCTh — C MOMOILIBIO €€ TTpopa-
IUBaHUS B 1a6OpPaTOPHBIX ycioBusix. M3mepenus ocy-
LLIECTBJISIM C MCIMOJb30BaHUEM Tporpammbl AxioVision
4.8.2.0. (06-2010).

PesyabraTsl. BrIsiBlieHO HeraTUBHOE BIMSIHYE Ha MyK-
cKkoii rameTodut B. pendula sMucCHil TPOMBIIILIEHHBIX
TIPEANPUSTUIA, BEIXJIOITHBIX Ta30B aBTOTpaHCcIopTa u ¢ho-
HOBOTO YPOBHSI 3arpsi3HeHust B ropofe. [1pu octpom neii-
CTBUM BHIOPOCOB METALTYPTUYECKUX KOMOWHATOB IO
CPaBHEHUIO C pacTeHUsIMU NeHapapusi boraHnyeckoro ca-
JIa YCTAaHOBJICHO YMEHBIIIeHUE ITUHBI TTOJISIPHOM OcH Ha
6,6 % (30,3 u 27,6 MKM), 3KBaTOpPHUAJILHOTO TMaMeTpa — Ha
7,8 % (30,7 1 28,3 MKM) [UIMHBI MbUIbLIEBOM TPYOKH — B
1,4 paza (45,9 u 33,7 Mmxm), o (pepTUITLHON MBUTBLIBI —
B 1,5 paza (91,4 1 60,5 %), X13HECTIOCOOHOM ITBLIBIIBI —
B 3,4 paza (49,1 u 14,3 %), yBeJIMyeHME YACTOTHI AaHOMAJIMIA
B3,2pa3za (3,5u 11,1 %). B MeHbIIIeii cTETICHU BIUSIOT Ha
MbUIbLLY BBIXJIOMHBIE I'a3bl aBTOTPAHCIIOPTA U YPOOTEXHO-
TeHHasl cpefia TopoJia B LIEJIOM.

BoiBoa. Myxckoii rametrout B. pendula ayBcTBUTE-
JIeH K BO3IEUCTBUI0O aTMOCGhEPHOTO BO3yXa, MO3TOMY
TmokKa3zaTenu GepTUIBHOCTY 1 KU3HECTIOCOOHOCTH TThLTb-
1B, a TAKXKE YPOBEHb €€ aHOMAJTbHOCTH MOXHO UCITOJTb-
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30BaTh IJI51 OLIEHKY CTETICHU BIIUSTHUS a9POTIOJUTIOTAHTOB
Y YPOBHSI 3aTPSI3HEHUS B TIPOMBITIIEHHBIX TOPO/IAaX CTET-
HOU 30HBI YKpauHHI.

KmoueBbie ciioBa: HacaxneHus Betula pendula, ibuiblia, pa3-
MepbI, AHOMAJTNH, (hePTUITLHOCTD, SKU3HECTTIOCOOHOCTD, ITBLTh-
LieBast Tpyoka, Kpusoii Por.
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MORPHOLOGICAL AND PHYSIOLOGICAL
CHARACTERISTICS OF THE BETULA PENDULA
ROTH POLLEN IN KRYVYI RIH CITY CONDITIONS

Objective — to analyze the quality and viability of pollen
Betula pendula Roth, its morphometric characteristics,
depending on the influence of emissions of metallurgical
combines, exhaust gases of vehicles and urban-technical
environment of Kryvyi Rih.

Material and methods. The object of the study was
freshly harvested B. pendula pollen from eight plantations,
which are subject of different quantitative and qualitative
effects of air pollutants in Kryvyi Rih. Micropreparations
were prepared according to the standard method, re-
viewed using the microscope Carl Zeiss Primo Star (Ger-
many). The fertility of the pollen was determined by io-
dine method, and viability — by its germination under
laboratory conditions. Measurements were made in Axio-
Vision 4.8.2.0. (06-2010).

Results. There was found out negative influence on
male gametophyte B. pendula of industrial enterprises,
exhaust gases of cars and even background level of pollution
inthe city. Forthe acute emission of metallurgical combines
compared with the plants of the arboretum of the botanical
garden a substantial decrease in the length of the polar axis
was made to 6.6 % (30.3 and 27.6 um), the equatorial
diameter to 7.8 % (30.7 and 28.3 pm), the length of the
pollen tube — in 1.4 times (45.9 and 33.7 um) the amount
of fertile pollen — in 1.5 times (91.4 and 60.5 %), the
amount of viable pollen in 3.4 times (49.1 and 14.3 %),
increasing the share of anomalies up in 3.2 times (3.5 and
11.1 %). The pollutant emissions are less influenced by
exhaust gases of motor vehicles and in general the urban-
technical environment of the city.

Conclusion. The male gametophyte of B. pendula is
sensitive to the effects of atmospheric airpollutants,
therefore the fertility and viability parameters of the pollen
and the level of its abnormalities, can be used to reflect the
degree of exposure of the airpollutants and the level of
pollution in the industrial cities of the Steppe zone of
Ukraine as well.

Key words: plantations of the Betula pendula, pollen, size,
anomalies, fertility, viability, pollen tube, Kryvyi Rih.
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