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XAPAKTEPUCTUKA ITWIKY PICEA ABIES (L.) KARST.
Y HACAJIZKEHHAX KPUBOPIXKXKA

Mema — npoananizyeamu sxicme nuaxy Picea abies (L.) Karst. y nacadxycennsx, ki 3a3Haioms pi3Ho20 6NAU8Y AePOMexXHO-
2eHHO020 3a0PYOHEHH S 8 YMOBAX 8EAUKO20 NPOMUCI0B020 MICIA Y CIENO0BIll 30Hi.

Mamepiaa ma memoou. O6’ckmom eusuents 6ye nunrox 30—40-piunux depeg P. abies i3 deg’smu Hacadxucens, gicim 3
AKUX po3mauosani npubauzno no eciii dogxcuni m. Kpugsoco Pocy (120 km) 3 pisnum pienem mexHoeeHH020 3a6pyOHeHH s,
00He — 34 1i0eo mexcamu (KOHmpoavHe).

Pesyavmamu. Hatisuworo scummesoamuicmio (79,9 %), pepmuavricmio (86,3 %) ma MakcumanrsHumu poamipamu. nut-
KOBUX 3epeH XapaKmepu3yeanucs poCAUHU 3 NO3AMICbK020 HACAONCeHHs, a HatmeHuor (48,3 i 46,5 % eionoeiono) — depesa
6 HacaodyceHHAX 0ins npomucaoeo2o nionpuemcmea «ApceropMimman Kpusuii Pie», ix nurox mae minimanvri posmipu. Bu-
SA6AEHO WUPOKULL CHeKMDP MepamomMopQHUX 3MiH RUAKY Ma GHOMAAIT NUAKOBUX MPYOOK Npu NPOPOULYBAHHI NUAKY 6 Aabopa-
MOPHUX YMOBAX. YCMAHO8AEHO 3a2aNbHY 3aKOHOMIPHICIb — 3MEHUWEeHHA AKOCmI ma 30iAbuleHHs KinbKocmi aHOMAAbHO20 NUA-
Ky y pocaun P. abies, ski 3a3naiome 6niug guxAonHux ea3zie asmompancnopmy i UKUOie MemanypeitiHux nionpuemcme
M. Kpugoeo Poey.

Bucnosok. Yacmomy anomaniii nuaxy ma nuakosux mpyook P. abies moxcna euxopucmosysamu ons inouxayii aepomex-
HO2eHH020 3a0pYOHeHHsl 8 NPOMUCA08UX micmax Ykpainu.

KimouoBi ciioBa: Picea abies, XUTTE3NATHICTD TTAJIKY, aHOMAaJIil, MJIKOBI TPYOKM, CTETIOBA 30HA, ypOOTEXHOTEHHE Cepeio-

BUIIIC.

VY cyyacHMX yMOBax TE€XHOTEHHE 3a0pyaHEHHS
BEJIMKUX MPOMUCIOBUX MICT BBaXXalOTb OIHUM 3
BaXKJIMBUX YMHHMKIB JOBKULIS, SIKMIA MOXE CYT-
TEBO 3MiHIOBATU (DYHKIIIOHYBAHHSI POCIUHHOIO
opranizmy. OKpeMi BUIM POCIMH Jy>Xe UyTJIUBI
JI0 BIUTMBY aepoIlOJIOTaHTIB, IO JA€ ITiACTaBy
JUIST BUKOPUCTAHHS 1X SIK iHOMKATOpPiB 3a0pyn-
HeHHs1 atMocdepu [1]. Jlo Takux pocauH BigHO-
CSITh XBOMHI, SIKi IIMPOKO MPEICTaBIEHI B 3€JIEHUX
HacaKeHHSIX IPOMUCITOBUX MiCT [ 3, 16]. OcKinb-
KW I€pEeBHI POCIMHU BIIPOIOBX OaraThboX pOKiB
3pOCTAIOTh Y MICIISIX BUCAIIKH, 1€ A€ 3MOTY BU-
BYATH iX peakllilo Ha BIJIMB 3a0pYIHEHOIO ce-
pEI0OBUIIIA TPOTSITOM TPUBAJIOTO Yacy Ha PiZHUX
PIBHSIX — BiJl TEHETUYHOTO 10 PiBHS OpraHi3Mmy
[5]. V cTenoBiii 30HI YKpaiHu XBOIHI 3pOCTalOTh
3a MeXXaMM ITPUPOTHOTO apeaty i 3MyIIIeHi amarn-
TYBaTHUCS IO HECTIPUSTIAUBOTO KJIIMAaTUYHOTO pe-
>KMMY, a B yMOBaX iHIyCTpiaJIbHUX LIEHTPIiB — Ta-
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KOX JI0 TEXHOT€HHO 3a0PYIHEHOIO CEpeIOBUIIIA.
Ix GioexosoriyHMil MOTEHLIiaa OPiBHSIHO 3 TPU-
POIHUMU BUAAMM JEIIO 3HWKEHUI, TOMY TeHe-
patuBHa cdepa UMX iHTPOAYLEHTIB € YYTIUBIi-
1010 10 3MiH HoBKimasg [14]. Binburicte BumiB
pony Picea xapaKTepu3ylOTbCsSI HEBUCOKOIO CTili-
KICTIO O YMOB ypOOTEXHOTEHHOTO CEepEeIOBUIIIA
[10]. Y HacamkeHHSIX TIPOMMCIIOBUX MICT CTEIIO-
BOi 30HM YKpaiHu 1i Buau, 3okpema P. abies (L.)
Karst., akTMBHO TIOYadd BUKOPMCTOBYBATH Y
JIpyTiid monoBUHI XX CT.

B ypOOTEeXHOT€HHOMY CEpPEIOBUIII i BIUIU-
BOM aepOMOIIOTaHTIB Y P. abies MOIIKOIXKYEThCS
XBOS$I, BHWKYETHCSI TPUBAJIICTD XXUTTS, JKUTTE3AT-
HICTh Ta SIKiCTh INMUJKY, 30IIbIIYETHCS KiTbKICTh
aHOMaJIbHUX MUJIKOBUX 3epeH [8]. HeraTuBHuit
BILJIMB a€POITOJIOTAHTIB Ha KUTTE3NATHICTh M-
Ky MMOCUJTIOETHCS B MEPioJ] BUTIaTaHHS TyMaHiB
i Kucaux poiiB [2]. 3a TaKMX YMOB Y XBOMHUX
301TBIITYETHCS YaCTOTA MATOJIOTIH ITiT 9ac MiKpo-
crnoporeHe3y [4]. 3HMXEHHsI SIKOCTi MUJKY 3a
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3HAYHOTO 3a0pyIHEHHs CepeloBUIla IPU3BO-
JIUTh 10 BTPATU ypOXaro IIUIIOK Ta 3MEHIIEHHS
HACIHHEBOI TPOMYKTUBHOCTI [5]. locmimkeHHs
CTIMKOCTI penpoAayKTUBHOI cthepu P. abies no
BIUTMBY YPOOTEXHOTEHHOTO CEPEIOBUIIA B CTEITO-
Bilf 30Hi BIIepIle OyJI0 TPOBEIEHO Ha TiBICHHO-
My CXOJi YKpaiHu, [ie 1€l iHTPOAYLIEHT MaJIO TT0-
wupeHutii [8]. Y Micrax [TpaBobepexkHoro Cremny,
30kpeMa y Kpusomy Po3i, ne BajmoBuil BUKUI B
aTMocdepy TOKCMYHHUX r'a3iB i acp030JIiB IEpeBU-
rye 0,5 MJIH TOHH Ha piK 1ieii BUJ 3HAYHO ITOIIM-
peamit [6, 9]. HasgsHicts HacamkeHb 30—40-pid-
HOIO BiKy B pi3HUX 4yacThHax M. KpuBoro Pory
JIa€ 3MOTY 00’ €KTHBHO BU3HAYUTHY CYKYITHUI BILIUB
Ha reHepatuBHYy cdepy P. abies.

Merta po60TH — TIpOAHATI3yBAaTH SIKICTh TTAJIKY
Picea abies (L.) Karst. y HacamkKeHHSIX, SIKi 3a3Ha-
I0Th Pi3HUI BIUIMB aepOTEXHOTEHHOIO 3a0pyj-
HEHHS B yMOBaX BEJIMKOTO MPOMUCIOBOTO MicTa
B CTEITIOBIili 30Hi.

Marepian Ta MeToau

Marepian aag goCHimKeHHs — TWwiIoK P. abies,
CBiXKO3i0paHU#l y TIepiog MacoOBOIO PO3KPUTTS
cTpo06iiB HaBecHi 2016 p. 36upau o 3 3pa3ku 3
10 nmepeB 30—40-piyHoro BiKy B AeB’ITH Haca-
JDKEHHSIX, BiCIM 3 IKMUX OyJIM po3TalloBaHi Mpu-
Gm3HO 10 Beiit qoBxkuHi M. KpuBoro Pory (126 k)
B Tpbox paiioHax (TepHiBcbkoMYy, [ToKpOBCEKOMY
Ta MeTanypriiiHoMy) i 3a3HaBajIv BILJIUB BUXJIOII-
HMX T'a3iB aBTOTPAHCIIOPTY: OijIsg MPOi3HOI YacTu-
HU 3 iIHTEHCMBHUM aBTOTPAHCIIOPTHUM PYXOM I10
Bya. Yepkacosa (minsaka Ne 5), Byn. BarytiHa
(Ne 6), mpocriekTy Metanypris (Ne 7). /IBa Haca-
JIDKeHHSI, po3TaiioBaBHi 0ins [TiBHiYHOTO TipHU-
yo-30arauyBasibHoro komoiHary (ITiBHI'3K) i Me-
TajypriiitHoro komoiHaty ITAT «ApcenopMitran
Kpusnii Pir» (minsguku Ne 819), 3a3HaBajiu BIUIUB
eMiciii Lux mignpueMcTB. Tpu HacagKeHHS — 3
BiTHOCHO (POHOBMM piBHEM ypOOTEXHOT€HHOIO
3a0pynHeHHs: apk [epoiB ATO (minstHka Ne 4),
napk «Llaxrtapcekuii» (Ne 3), nennpapiii Kpupo-
pisbkoro 0otaHiuHoro camy HAH Ykpainu (mi-
nsiHka Ne 2). HacamkeHHsI, po3TallloBaHe B Cilb-
ChbKill MiclLieBOCTiI Ha BimcTtaHi moHaa 50 KM Big
M. Kpuoro Pory, He 3a3HaBaJio BILIUB aepoIo-
moTaHTiB. Mloro po3risiaany sk KOHTPOJbHE, B
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SIKOMY POCJMHHU pearyBajyd Ha HeCHpUSITIUBI
MPUPOJHO-KIIMAaTUUHi YMOBU CTEMOBOT 30HU.

V 100 nuaKoBUX 3€peH OJHOTO 3pa3Ka BU3HA-
yajau MophOMEeTpUYHI mapaMeTpuy TiJia i MOBiT-
PSIHUX MILLIKiB, BUMipIOBaJIM MiKpOMETPOM IIH-
PUHY Ta JOBXWHY, BUSIBJISLIM KiJbKICTb i CIIEKTP
aHomasibHoro nuiky. Li nocnigkeHHs MpoBoau-
JI1 3 BUKOpYCTaHHSIM MikpocKoria Carl Zeiss Primo
Star (400). BumiproBaHHSI IMJIKY 3MilAICHIOBAJIN B
nporpami AxioVision.

BwmicT kpoxmaiio y UKy, ik MOKa3HUK Horo
(bepTUIBHOCTI, BUBHAYAIM B PO3UYMHI alleToKap-
MiHY 3a iHTeHCUBHicTIO 3a0apBieHHs [10]. 2Kut-
TE3MATHICTb MUJKY (Y TPHOX MIOBTOPHOCTSIX) BCTa-
HOBITIOBAJIM, TIPOPOIIYIoUn ioro y 15 % posuuHi
caxapo3u 3a temmepatypu 25 °C. Yepes 2—3 ani
MigpaxoByBajiu KiJIbKiCTh 3epeH, SIKi YyTBOPWIU
Tpyoku. ¥ 100 mpopociaux MUIKOBUX 3epeH BU-
MipIOBaJIM IOBXKUHY TTMIKOBUX TPYOOK. Turu aHo-
MaJtiii MUJIKY i TMIKOBUX TPYOOK P. abies BU3Ha-
yajii, BAKOPUCTOBYIOUHM Kilacudikallii, HaBene-
Hi y npansgx H.E. HockoBoi (2006), 1.1. Kopmm-
koBa (2014), H.A. Kanamxuxk (2012), C.C. Ty-
minpHa (2015). CtaTUCTUUHY OOpPOOKY HaHUX
MPOBOAMJIY 32 JOTIOMOTOI0 TMakeTa nmporpam MC
Excel.

CTaTuCTUYHY 3HAUYIIiCTh BiIMiHHOCTI MoKa3-
HUKiB BU3Havau 3a t-kpurepiem CTbloIeHTa.

Pe3syabraTi Ta 00roBopeHHs

ITopiBHSIHO 3 pOoCIMHAMM KOHTPOJILHOTO Haca-
JDKEHHS 32 JTOBXKWHOIO, JOBXHWHOIO i BHCOTOIO
TiJla TUJIKOBUX 3€peH MWIOK POCIWH 3 JeHIpa-
pito KbC'y cepeanbomy 0yB MeH1uM Ha 1,9, 1,8,
i 1,5 % (puc. 1). Koediuient Bapiariii mopgo-
METPUIHUX TTOKA3HUKIB IMUJIKY Y POCIUH 3 KOHT-
pOJIBHOTO HacamkeHHs1 craHoBuB 7,1—11,4 %,
11O BIAIOBiTa€ HU3BKOMY pPIiBHIO MiHJIMBOCTI.
Haiimen1ni 3a po3MipaMu IMUJIKOBI 3epHa BUSIB-
JIEHO y POCJMH y HacaIXeHHi Oils MeTanypriii-
Horo KomOiHaTy «ApcesopMirran Kpusuii Pirs:
JOBXHWHA TUAKY — 79,8—107,6 MKM, ITOBXMHA
Tijla — 42,2—84,1 MKM, Bucora tijia— 39,3—72.4
MKM, IIO BigmosinHo Ha 25,8 , 34,2 ta 29,5 %
OyJ10 MEeHIIle, HiXX Y JIepeB 3 KOHTPOJIbLHOIO Haca-
JoKeHHs. Jlemo OinbliuMU OyJu MOKa3HUKU Y
nepeB P. abies, sixi 3poctanu Oins ITiBHI 3K, 1o
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Puc. 1. MopdomeTrpruHi MOKa3HUKU MUIKOBUX 3€pPEH
pocivH P. abies y nacamkeHHs1x M. Kpusoro Pory (Ne 2—9)
i3a iioro mexamu (Ne 1)

Fig. 1. The morphometric parameters of pollen grains of
P. abies plants in Kryvyi Rih plantations (N 2—9) and
outside the city (N 1)
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Puc. 2. MopdomeTpuaHi TOKa3HUKY MOBITPSTHUX MIIIIKiB
y MWIKy pociuH P. abies y HacamkeHHsIX M. KpuBoro
Pory (Ne 2—9 ) ta 3a itoro mexxamm (N 1)

Fig. 2. The morphometric parameters of air bags of pollen
of P. abies plants in Kryvyi Rih plantations (N 2—9) and
outside the city (N 1)

58

TOSICHIOETBCSl BILJIMBOM €MicCili Ha POCIUHU Y
2015—2016 pp. bing aprousaxis (Ne 5—7) mop-
(hoMeTpruHi MOKa3HUKU TWIKY B CEPEAHBOMY
oy meHmmmu Ha 10,9, 15,91 14,5 % nopiBHSTHO
3 KOHTpPOJIEM, 10 CBiIYWUTH MPO HETaTUBHY Jit0
BUXJIOTTHUX ra3iB aBTOTPAHCIIOPTY Ha TeHepaTUB-
HY chepy POCIUHMU.

Haii6inb11ri moBiTpsiHi MillIKKU TMJIKOBUX 3€peH
3aikcoBaHO TaKOX Yy POCIUH 3 KOHTPOJbHOTO
HacakeHHs (puc. 2): noBxuHa (39,1—55,2 MKkM)
i BucoTa (43—67,4 MKM) MiIlIKiB TIepeBULIYBaJIA
aHaJIOTiYHi MOKa3HUKM POCvH 3 AeHapapito KbC
BigmosigHo Ha 1,3 1a 2,1 %. Po3Mipu moBITpsITHUX
MIIIIKiB Y POCJIMH 3 HacamKeHb Oiist mopir (Ne 5—7)
Ta MetanypriitHux mignpuemcts (Ne 7 i 8) y ce-
peaHbOMY OyJIM MEHIIMMU (IoBXHWHA Ha 16,2 i
23,2 %, Bucora 19,41 26,3 %) MoOpiBHSHO 3 M-
KOM POCJIMH HacamkeHHst No |,

OTpuMaHi AaHi BiAIOBiAalOTh pe3yJibTaTam
[.B. Makoron (2012) Ta Y. Zirui (2014) [7, 15]. ¥
pPOCJIMH MapKoBUX HacamxkeHb (No 2—4) miama-
30H PO3Mipy MWJIKY Ta MOBITPSIHUX MIIlIKiB OYB
HabaraTo OibLIMM MOPiBHSIHO 3 POCIMHAMU, SIKi
3a3HaBAJIM BIUITMB €MiCili MeTaTypriiHOTO Ta Tip-
HUYO0-30arauyBajbHOro KomoiHaTy (N2 71 8).

HaiiBuiuii mokasHUK (GepTUIBHOCTI MUIKY
BUSIBIICHO Y POCJTMH 3 KOHTPOJILHOI AUISTHKH (86,3 %),
a HaiiMeHIuii (46,5 %) — y pociuvH, sIKi 3pocTa-
10Tb MOOJIM3Y TianpueMcTBa «ApcesopMirran Kpu-
Buii Pir» (puc. 3). YcTaHOBJIEeHO 3arajibHy 3aKo-
HOMIpHICTh: HaliO1JIbIIa KiJIBKICTh (DEPTUIIBHOTO
Ta XXUTTE3AATHOTO MUJIKY — Y POCIMH 3 TTAPKOBUX
HacamxeHb i gneHapapito KbC, a HalimeHIIa —
3 HaNOIIbII 3a0pYyIHEHUX TEpUTOPIi OIS Tpo-
MUCJIOBUX MiAMPUEMCTB.

Y pocnuH P. abies BUSIBACHO HE3piIuii, ne-
(hopMoBaHUii i IereHepyrOUUid TMUJIOK, a TaKoX
MUJIKOBI 3€pHa 3 aHOMaJisSIMHU, SIKi BiIMOBiTaIA
TUIIaM, OMIMCaHUM Y Jiitepatypi [4, 7, 11, 13]. Ha
4acTKy HeJIOPO3BUHEHOTO, Ae(OpMOBAHOTO i j1e-
TeHepyUoro MUKy y poCiavH i3 8 HacaakXeHb
npunagano 6,4—21,2 %, y nepeB 3 KOHTPOJILHO-
ro HacamxeHHsa — 1,4 %, mo y 4,6 pa3y MeHIle
MOpiBHSIHO 3 pocauHamu 3 aeHapapito KbBC. ¥
POCJIMH 3 KOHTPOJIbHOTO Haca/XKeHHSI Bi3Haue-
HO HalMEHIIly YacTKy IMWJIKY 3 aHOMaJlissMU —
3,5%, moy 2,6 pa3y MeHIlIe, HiX Y IepeB 3 ICHI-
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papito KBC ta y 6,3 i 9,4 pa3y — HoOpiBHSIHO 3
pOCIMHAMM 3 MPULLISIXOBUX HacaJKeHb Ta Ois
npoMucioBux mianpueMctB. Cepen aHomaliit
PO3BUTKY MUJIKY Y POCJIMH Ha BiTHOCHO Majo3a-
OpyIHEHUX aeporoTaHTaMu JiassHKax (rmo3a-
micbKe HacamkeHHs1, KBC, mapk «Illaxtapcbkuii»
Ta napk IepoiB ATO) TpanisiBcst «KapJauKOBUI»
(1,0—1,2 %) Ta «riraaTchkmit» (0,2—0,4 %) -
JIOK. Y «KapJMKOBOTO» 1 «TiraHTChKOIO» MUJIKY
JOBXWHA IWJIKY CTAaHOBUTHL BiAIoBigHO 38,3—
62,41 145,1—152,3 MKM, JOBXKXMHA TijtTa — 26,9—
38,6 Ta 118,1—128,3 mkMm, Brucora Tina —19,5—
33,21 111,7—125,9 MKM, IOBXMHA MOBITPSTHUX
MmimkiB — 10,2—26,7 ta 62,8—76,4 MKM, BUCOTA —
14,7—28,6 i 81,2—94,3 MxMm. I3 mopyIieHsb, mo-
B’s13aHUX 3 PO3BUTKOM ITOBITPSIHUX MIllIKiB, Tpa-
TUTSLTACS BEJTWKi Ta MaJli TIOBITPSTHI MIIIKYU TIIOJ0
Tina — BimnosigHo 0,2—0,410,1—0,2 %, i3 aHO-
MaJliil MUJIKY, TTOB’SI3aHUX 3 PO3MipaMu Ta HasiB-
HiCTFO MITlIKiB, pi3Hi po3mipu — 0,2—0,8 %, omuH
mimok — 0,1—0,2 %, BincyTHicTh MilnKiB — 0,1—
0,3 %. Y pociuu 3 mapky «lllaxTapcekmii» Ta
napky IepoiB ATO BusiBJIeHO MUJIOK 3 TpbOMa i
gotupmMa Mimkamu (0,3 %) Ta TITOK KOMipIIeBO1
dopmu (0,1 %).

binpmmii piBeHb aHOMaTi MUJIKY Bi3HAYEHO
Y POCJIMH 3 HacaaXXeHb OUIST AOPIT 3 BUCOKUM aB-
TOTPAHCHOPTHUM PYXOM Ta MOOIU3Y MPOMUCIIO-
BUX IianmpueMcTB. Tak, yacToTa «KapJMKOBOIO»
Ta «TIraHTCHKOTO» MUJIKY CTAHOBWJIA BiMOBITHO
2—3,2 i1,1—2,1 %, BenuKUX NOBITPSTHUX MillI-
KiB 11040 Tina — 0,3—2.,4 %, Manux MoBiTpsIHUX
MmimkiB — 0,2—0,6 %, pi3HUX pO3MipiB MIIIIKiB —
0,7—2,8 %, HasiBHOCTI 0fHOrO Mitka — 0,5—1,2 %,
3—4 mimkiB — 0,4—0,8 %, BiICyTHOCTI MillIKiB —
0,4—0,8 %. BuasineHO HOBi BUAM TepaToMOpd-
HOTO TMWJIKY MOPiBHSIHO 3 MajIo3a0pyTHEHUMMU Jli-
JITHKaMU: MILIKH, s1Ki 3pociaucst, — 0,1—0,3 %,
KoMipueBy dopmy — 0,2—0.5 %, niHzononioHy
dopmy — 0,3—0,7 %, «6axpomy» 3aMicTh TiJIa Ta
moBiTpstHUX MimkiB — 0,1—0,7 %. OTxe, y poc-
JMH P. abies, KOTpi 3a3HAIOTh BIUIMB BUXJIOITHUX
rasziB aBTOTPAHCIIOPTY Ta BUKWIIB MeTalypriii-
Hux mignpuemcts M. Kpusoro Pory, yrBopioBa-
JIOCST 3HAYHO OLThIIIE aHOMAJIBHUX MUJIKOBUX 3€-
peH i Oinbiie ¢hopM aHOMalliil, HiXX y JIepeB 3
KOHTPOJILHOTO HacaIXKeHHSI.
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Puc. 3. Yactka (pepTUIbHUX Ta XKUTTE3MATHUX IMUITKOBUX
3epeH y pociuH P. abies y HacamkeHHsX M. Kpuoro Pory
(Ne 2—9) i 3a itoro mexxamu (Ne 1)

Fig. 3. The number of fertile and viable of pollen grains of
P. abies plants in Kryvyi Rih plantations (N 2—9) and out-
side the city (N 1)

ITuok pociavH 3 MaKCMMaJIbHUMU PO3MipaMu
BiI3HAYaBCsl HAMOUIBIIIOW KUTTE3AATHICTIO TIPU
MPOPOIIYBaHHI ITOPIBHSIHO 3 AepeBaMM 3 MiHi-
MaJIbHUMU PO3MipamMu IMMJIKOBUX 3€PeH, SIKUX Oy-
JIO 3HAYHO OiJIbIIIe B HACAIKEHHSX, SIKi 3a3HaBaJIN
BIUIMB €MICiii TIPOMMCIOBUX MHiANpUEMCTB. Tak,
Ha gingHni Ne 1 yacTka XKUTTE30aTHUX MIKOBUX
3epeH craHoBuia 79,9 %, a na nisaHui Ne 9 — 48,3 %.
JloBX1HAa MUJIKOBUX TPYOOK MpPHY MPOPOIIyBaHHI
MMWJIKY BapiroBaa Bim 47,7 no 249,4 mxm. Y nepes
3 TIpUPOAHUX Tonynsuiii P. abies y @iHnsgHuii
JKATTE3IATHICTh MUJIKY cTaHoBMiIa 62—98 %, a
JOBXMHA MUJIKOBUX TPYOOK — 37—252 mxm [17].
V nepeB, sKi 3pocTaiu Oilsl IPOMUCIOBUX ITifl-
TIPUEMCTB, JOBXWHA MMJIKOBUX TPYOOK y cepel-
HBOMY JIOopiBHIOBaia 71,2 MKM, a y AepeB 3 Haca-
mxeHb mapkiB i KbC — 150,7 MxwM.

BusiBnieHo m’sITh TUIIB aHOMAJTil POCTY IMJIKO-
BUX TPYOOK: CTOBIIIEHHS, BUKPUBJICHHS, TOPCO-
BEHTpaJIbHE TTPOPOCTaHHS TUIKOBUX 3€peH, pO3-
TaJTy>KEHHST 332 TUIIOM «OJICHSTYi POTM», YTBOPECHHS
JIBOX TPYOOK Y JOpCaJIbHiil YaCTHHI MUJIKY, paHillle
onucaHi mis nwiky Pinus pallasiana ta iHIINIX
BUIIB xBouiHUX [4, 7, 11, 13]. Yci 3a3HaueHi Tunu
aHOMaJIiil MUIKOBUX TPYOOK IIPU JJa00PaTOPHOMY
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MPOPOIILYyBaHHI TUJIKY 3 Pi3HOIO YAaCTOTOIO Tparuisi-
Jvcst y aepeB P. abies 3 pi3HuX HacamkeHb. YacTka
aHoMaJTiii epIIoro, IPyroro i TpeTboro TUITY CTa-
HoBwia BinmosigHo 0,2, 1,4 ta 0,4 % y MUKy poc-
JIVH 3 KOHTPOJIBHOTO HacamkeHHsd, 4,9, 3,212,1 %
— y TIAJIKY POCJIWH 3 HacaKeHb OIS aBTOMAari-
cTpaneit, 7,6, 6,1 ta 4,6 % — y MAIKY POC/IVH 3 Ha-
camkeHb ot «ApcenopMitran Kpusnii Pir», 110
BigmosigHo B 24,5, 2,3, 5,31 38,0, 4,41 11,5 pa3y
MEePEBUIILYBAJIO KOHTPOJIbHI ITOKa3HUKU. Haitoinb-
111y 4acTOTY MWJKOBUX TPYOOK 3 PO3raly>KeHHSIM
THUITY «OJIEHSIYi pOrv» BCTAHOBJIEHO Y POCJIMH 3 Ha-
camkenHs 6is ITiBHI3K — 8,4 %, Toxi sIK y Haca-
JKeHHi Oist «ApcenopMitran Kpusuii Pir» Takux
oyno 5,7 %. Haiitmenmii mokasauk (0,9 %) Busis-
JIGHO Y POCJIMH 3 HacaskeHHsT No 1.

[Ipu mpopolilyBaHHI MUJIKY B JIAODOpAaTOPHUX
YMOBax HaWOUIbITy YacTOTYy MUJIKOBUX TPYyOOK
Bi3Ha4YeHO y pociinH P. abies 3 HacaIKeHHs O
«ApcenopMirran Kpusnit Pir» — 29,5 %, wo B
7 paziB OLUTBIIIE MOPIBHSTHO 3 POCWUHAMU 3 KOHTP-
OJILHOT'O HacajKeHHsI Ta y 2,3 pa3y MeHlIe Io-
piBHsIHO 3 pociauHamu 3 neHapapito KBC. Buco-
Ky 4acTOTy aHOMaJiii MUJIKOBMX TPyOOK ycTa-
HOBJICHO JJISI POCJWH, SIKi 3pocTanu Oijs aBTO-
marictpaneii, — y 5,3 pasy Oijiblilie MOpiBHSHO 3
KOHTPOJBbHUM MTOKa3HUKOM.

Takum YHOM, 301TBIITEHHS PiBHST a8POTEXHO-
TEHHOTO 3a0pyAHEHHSI TPU3BOAUTD 10 3pOCTaH-
HSI YaCTKU TIWJIKY 31 3MEHIIEHUMM MUJIKOBUMU
TpyOKaMM Ta 4acToTH ix aHoMauiit. Lle cripram-
HsI€ 3MEHIIEHHST KiJIbKOCTi MOBHOIIIHHOTO Ha-
CiHHSI y POCJIVH, $SIKi 3a3HaIOTh 3HAYHUI BILIUB
BUKU/IiB MPOMUCIOBUX MiAMPUEMCTB.

BucHoBku

Ha mpouecu ¢popMyBaHHS i pO3BUTKY ITMIKY
P. abies HeTaTUBHO BILJIMBAIOTh €KOJOTIUHI YMH-
HUKU YPOOTEXHOTEHHOTO CepeoBHUIIA BETUKOTO
MPOMUCIIOBOIO MiCTa Yy CTEIoBill 30HI YKpaiHu,
1110 BUSIBJISIETbCSI 3MEHILIEHHSIM KiJIbKOCTi ep-
TUJIBHOTO TIWJIKY, 30UIbILIEHHSIM YaCTOTH TEpaTO-
MOpGhHUX TUMIB MUJIKOBUX 3€PEH, iX MOBITPSIHUX
MIIIKIiB i MMJIKOBUX TPYOOK IIpM IIPOPOIIYyBaHHI
MUJIKY B 1JaOOpaTOPHUX YMOBaX.

Y pociuH, siKi 3a3Ha0Th HAAMIPHUU BIUIUB BU-
XJIOITHUX Ta3iB aBTOTPAHCIIOPTY Ta OCOOJUBO BU-
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KUiB BEJIMKHX MPOMMCIOBUX MiATTPUEMCTB, BU-
SIBJIEHO 3HAYHO OLIbIIY KiJIbKiCTb aHOMAaJIbHUX
MWJIKOBUX 3€PeH Ta IMOSIBY HOBUX TUITiB MOPiBHSI-
HO 3 JiepeBaMU 3 Majlo3a0pyIHEHUX HACaIKEeHb:
0e3 MIIIKIB, MIIIIKH, SIKi 3pOCIIMCs, «daxpoMa» 3a-
MICTb TiJla Ta MIlIKiB, KOMiplieBa i JIiH30IMOi0Ha
dopma. Y pociiH, sIKi 3pocTaloTh 0iJist MeTaTyprili-
HUX MiIIMPUEMCTB, ¥ 7 pa3iB 30UIbIIYETHCS YacTKa
MWIKY 3 AHOMaJIbBHUMMU TTWJIKOBUMU TPYOKaMU ITPH
MPOPOLLYBaHHI B TAOOPAaTOPHUX YMOBAX MOPiBHSI-
HO 3 pOCJIMHAMU 3 KOHTPOJIBHOTO HACAIKEHHSI.
YacroTy aHoMaJiii MUIKOBUX 3epeH P. abies, a
TaKOX MaToJI0Tiil PO3BUTKY MUJIKOBUX TPYOOK IMpH
MPOPOIITYBaHHI MUJIKY MOXHa BUKOPUCTOBYBATHU
JUIs1 iHAWKallii aepoTeXHOTEHHOIo 3a0pyJaHEHHS
cepeaoBHIla B IPOMUCIOBUX MicTaX YKpaiHU.
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XAPAKTEPUCTUKA ITbUIbIIBI PICEA ABIES (L.)
KARST. B HACAXIAEHUAX KPUBOPOXbAA

e — ripoaHaIM3MpPOBaTh KAueCTBO MbLIbLILI Picea abies (L.)
Karst. B HacaxkneHUsIX, KOTOPbIe TIOABEPTalOTCsS Pa3sHOMY
BIUSTHUIO aepPOTEXHOTEHHOTO 3arpsi3HEHUsI B YCIOBUSIX
KPYITHOTO IMPOMBIIIUIEHHOTO TOPOJia B CTEITHOM 30HeE.

Marepuaa u MeToapl. OObEKTOM U3YYeHUsI ObLIa MbLIb-
a 30—40-n1eTHux nepeBbeB P. abies U3 NeBATU Hacaxe-
HUIA, BOCEMb M3 KOTOPBIX PACITOJIOKEHBI MTPUMEPHO TI0
Bceit inHe . Kpusoro Pora (120 kM) ¢ pa3HbIM YpOBHEM
TEXHOTEHHOTO 3arpsi3HEHUsI, OHO — 3a ero IpeneTaMu
(KOHTPOJIBHOE).

PesymsraTsl. HanGombIneit skn3HecriocooHOCTHIO (79,9 %),
deprubHOCTEIO (86,3 %) M MaKCUMaJIBHBIMU pa3Mepa-
MM TTBUTBIIEBBIX 36PEH XapaKTePU3YIOTCS PACTCHUS U3 Ha-
CaxJIeHUs 3a MpeesaMu ropojia, a HauMeHblei (48,3 u
46,5 % COOTBETCTBEHHO) — JIEPEBbS B HACAXKICHUSIX BO3JIE
MPOMBIIIJICHHOTO TIPeanpusitus «ApcenopMurran Kpu-
Boii Por», Mx mblablla MMeJla MUHUMAJIbHBIC Pa3Mephl.
BEISBIIEHBI IIUPOKUI CITEKTP TePaTOMOPGHBIX U3MEHE-
HUWU MBIIBIBI 1 aHOMAJINMU TTBUTBIIEBBIX TPYOOK IPHU MPO-
palIMBaHUU THUTBLBI B TAOOPAaTOPHBIX YCIOBUSIX. YCTa-
HOBJICHa 00I11as1 3aKOHOMEPHOCTh — YMEHbBIIICHHE KauecTBa
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U YBeJIMYCHUE KOJTMYECTBA aHOMAJIbHON MBUTBIIBI Y pac-
TeHull P. abies, MoABEPraoIUXCS BO3IEUCTBUIO BBIXJIOI -
HBIX T'a30B aBTOTPAHCIIOPTA M BEIOPOCOB METaJLTypriye-
ckux npennpustuii . Kpusoro Pora.

BoiBoa. YacToTy aHOMaIMIA TBLTBIBI U TTBUTBIIEBBIX
TpyOOK P. abies MOXHO MCMOJIb30BATh JUISI MHIAUKAIIUKA
AePOTEXHOTEHHOTO 3arpsi3HEHUsI B IIPOMBIIIIICHHBIX TO-
ponax YKpauHbl.

Kiouesble ciioBa: Picea abies, X13HeCOCOOHOCTD TbLIb-
LIbI, aHOMAaJIUU, TIbLIbLIEBBIE TPYOKHU, CTEIHAsI 30Ha, ypOo-
TeXHOTeHHasl cpea.

E.R. Huseynova',I.I. Korshykov'?

! Kryviy Rih Botanical Garden
of National Academy of Sciences of Ukraine,
Ukraine, Kryvyi Rih

2 Donetsk Botanical Garden
of National Academy of Sciences of Ukraine,
Ukraine, Kryviy Rih

DESCRIPTION OF POLLEN OF PICEA ABIES (L.)
KARST. IN KRYVORIZHZHYA PLANTATIONS

Objective — to analyse is of pollen quality of Picea abies
(L.) Karst. in plantations that are exposed to various aero-
technogenic pollution in the conditions of a large indus-
trial city of the steppe zone.

Material and methods. The object of the study is pollen
30—40 year old trees P. abies of nine plantings, eight of
which were selected nearly the entire length of Kryviy Rih
(120 km) with different levels of pollution and one — out-
side (control).

Results. It has been established that the highest viability
(79.9 %), fertility (86.3 %) and a maximum size of pollen
grains from plants characterized by non-urban spaces, and
the lowest (48.3 and 46.5 % respectively) — in tree planta-
tions at industrial enterprises "ArcelorMittal Kryviy Rih"
pollen which had a minimum size. We have identified a
wide range of teratomorfic changes of abnormal pollen
and abnormal pollen tubes at germination in the labora-
tory. General pattern was observed: decreasing quality and
increasing the number of abnormal pollen in plants P. abies,
affected by vehicle exhaust and emissions of the metallur-
gical enterprises Kryviy Rih.

Conclusion. It’s proposed to use the frequency of ab-
normalities of the pollen and pollen tubes P. abies to indi-
cate aerotechnogenic pollution in the industrial cities of
Ukraine.

Key words: Picea abies, pollen viability, anomalies, pollen
tube, steppe zone, urbotehnohenne environment.
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