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[JoHeukunit 60TaHnYeckumin cag HAH YKpanHbl,
YKpauvHa, 83059 r. [oHeuk, npocrn. Unbnya, 110

CPABHUTE/IbHbLIA AHANN3 AJITO3VMIMHOIO MOJIMMOP®UN3MA
MATEPUHCKUX OEPEBBEB N X CEMEHHOIO NMOTOMCTBA Y MNMMXTbI
BE/ION (ABIES ALBA MILL) M3 NONYNAUMN YKPAUHCKMX KAPMAT

M3yyeHa N3MEHUMBOCTb M30(hepMEHTOB ABYX (DEPMEHTHbIX CUCTEM, KOAMPYEMbIX NATbIO SIOKyCamu, y B3pOC/bIX pacTe-
HWI, 3apoAbllleli CeMsAH 1 B Nyne OTLOBCKMX rameT npupogHoi nonynsuum Abies alba Mill, B YkpauHcknx KapnaTax.
CyLlecTBeHHasA annenbHas U reHoTUNMYeCcKas reTeporeHHOCTb MeXKAy MaTepUHCKUMU [epeBbAMU U 3apofplllaMu ceMsH
06Hapy>KeHa N8 Tpex U3 NATW aHann3npyeMbix IOKYcoB. [onsi NonMmMopgHbIX N0KycoB Mo 95%- 1 99%-my KpuTepusim
1 cpegHee YMCNo anneneil Ha NoKyC y MaTepUHCKUX pacTeHW oKasanmncb COOTBETCTBEHHO Ha 25%, 20% n 16,7% 60rbLLe,
YeM y 3apofblLLeii cemsiH. B BbIGopKe MaTepUHCKUX [epeBbeB 0TMeYeH 6,7%-1 n36bITOK reTepo3uroT, a B BbIOOpKe 3apo-
Ablein cemaH - 17,6%-11 UX HefOCTaTOK, UTO MOXKET 6bITb Pe3yNbTaTOM U36bITOYHOrO CaMOOMbINEHNSI CEMSIMOYEK.

Abies alba Mill. - ueHHad nopofa YKpauH-
cknx Kapnat, MHTEHCMBHO UCMONb3YyHOLaAca
Ha NPOTAXEHUN MHOrMX CTONETWUIA B XO35W-
CTBEHHbLIX Uenax. AKTUBHOMY MNPUPOAHOMY
BO306HOBNEHNIO U UCKYCCTBEHHOMY ee pa3Be-
LEHUI0 NPenATCTBYOT HU3KAA eCTeCTBEHHas
BCXOXECTb CEMSH W MeAfleHHbIA POCT CefH-
ues. Bcnepcteue atoro nnowaan A. alba B
YKpanHcknux Kapnartax 3a nocnegHue 200
NneT cokpatunucb 6onee yem Ha 30%, ycTynus
MeCTO WUCKYCCTBEHHO CO3[aHHbIM e/ibHUKaM U
HU3KOMPOLYKTUBHbIM [peBOCTOAM rpaba, 6e-
pesbl, OCUHbI U Apyrux nopog [3, 9, 13]. B oT-
[efbHbIX palioHax OTMe4YeHO COKpalleHue mo-
wagenn A. alba n3-3a n36bITOUHOW Npexpges-
pPeMEHHON rnbenn pacTeHWi B €CTECTBEHHbIX
apesoctosx. [MpuynHOW 3TOr0 MOXeT ObITb
KOHKYPEHLMs CO CTOPOHbI el U 6yKa U CHU-
XXeHue reHeTnyeckoro pasHoobpasusa A. alba B
psagy nokonexnuin [10, 13, 18]. Mo3aTomy nsyue-
HWe OMHAMWKW TEHEeTUYECKOW WM3MEHYMBOCTU
B AemMorpatmyeckux 3neMeHTax nonynsuui
A. alba B YkpauHckmx Kapnatax sBnsetcs
aKTyanbHOW 3agayeil. 9T 3HaHMA Heobxoau-
Mbl A1 pelleHuns BONPOCOB BOCMPOU3BOLCTBA
YPOBHSA TEHETUYECKOW W3MEHYMBOCTM nony-
NAUMA BMAA MPU ero UCKYCCTBEHHOM feco-
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pa3BefleHUU B Mpefenax ecTeCTBEHHOro apea-
Nna ¥ 0COBEHHO MPU UHTPOAYKLUMW.

Llenb gaHHoli paboTbl - aHann3 BOCMPOW3BO-
OCTBa YPOBHA anno3nMHOro nonumopdusma
B3pOCAbIX pacTeHmii nonynauun A. alba B Yk-
panHckux KapnaTtax B UX CEMEHHOM NMOTOMCTBe.

O6bEKTOM WCCNEfOBAHUA MOCAYXWUNKN fe-
pesbs A. alba Bo3pactom 110-150 net, npo-
nspactarouime Ha Bbicote 600—650 M Hapg
YpPOBHEM MOpS Ha Tepputopumn Crtapocambop-
CKOro fleCHMYecTBa B YKpauMHCKMX KapnaTax.
C6opbl ceMsH B 3TON nonynauuu 6blam npo-
BefleHbl camocToATenbHO € 29 aepesbeB. [nA
aHanms3a reHeTMYeCKON M3MEHUYMBOCTU MaTe-
PUHCKWUX [epeBbeB WCMNOMb30BanM ranfioung-
Hble 3HAOCMEepPMbl CEMAH, a MOTOMCTBA —AMUT-
nongHble 3apoAbilwn. B KayecTBe reHeTuyec-
KUX MapKepoB TMPUMEHANN W30PepMeHTHI
OBYX (DEPMEHTHBIX CUCTEM: rnyTamaToKcano-
auertarTtpaHcammHasbl (GOT, K.®. 26.1.1) u
ankoronbgerngporeHassl (ADH, K.®. 11.1.1).
JnekTpogopeTnyeckoe pasgefieHne pepmeH-
TOB, 3KCTparupyembixX U3 aHjocrnepma v 3apo-
[bllla OfHOro CeMeHW, NPOBOAWUIN Nnapannenb-
HO B BepTUKanbHbIX nnactuHkax 7,5%-ro no-
nvakpuniamuHoro rens ¢ pH pasgenaiwouiero
rend 8,9 [7]. ¥ kaxpforo gepesa Takum CMoco-
60M aHanM3nMpoBann He MeHee YeTblpeX CEMSH.
Fmctoxmmmnyeckoe okpawmsaHue wusodep-

1SSN 1605-6574. IHTpoaykuisa pocnuH, 2004, Ne 2



CpaﬁHMTeﬂbelVI aHan3 anno3snMHoOro nonmmopcpmma MaTEepPUHCKNX fepeBbeB U NX CEMEHHOIO NOTOMCTBa

MEHTOB Ha TreneBbiX MNNaCTUHKax OCYLLecT-
B/NAAW MO O6OWENPUHATHIM METOAUKAM C Hes-
HauuTenbHbIMW MoAuPUKaumamu [2], a gns
0603Ha4YeHNa JNIOKYCOB W anneneil UCMofib-
3oann cuctemy C. Mpakawa [16]. Pacuer
OCHOBHbIX MOKa3aTesei reHeTM4eckoro nosu-
Mop({uM3mMa OCyLecTBAANN, UCNONb3YA Npor-
pammy BIOSYS-1 [18].
JnekTpodopeTMUHeCcKNiA aHanu3 usogep-
MEHTOB raniouAHbIX 3HL0CNEPMOB CEMAH KOH-
KPETHOro pacTeHns MNOo3BOMIAET OMpefenunTb
ero reHotun. MNpu napannenbHOM pasfefieHuu
M30(DEePMEHTOB 3HAOCMepMa W 3apojbllla
MOXHO BbIYNEHUTb TaNAOTUM MblfbUbl WK
MAeHTMMUUMPOBaTL OTLOBCKME annenn B 3a-
pogbiwe [1]. B xoae npoBefeHHbIX uccneosa-
HWUIA BbIN0 YCTAHOB/EHO, YTO CUHTE3 rAyTama-
ToKcajoauetaTtTrpaHcamuHasbl y A. alba KOHT-
ponvpyetca Tpems nokycamu (Got-1, Got-2,
Got-3), a ankoronbgerngporeHassl - [ABYMA
nokycamun (Adh-1, Adh-2). Ona 3Tux naTu
NOKYCOB 6bI/10 BbIABIEHO 12 3snekTpodopeTn-
YecKUx annenbHbIX BapnaHTos (tabn. 1). Yac-
TOTbl annenein B BbI6OpKe 3apofbllleid CeMsaH
(N = 120) u nyne OTUOBCKMX rameT OKasa-
NNCb LOCTATOYHO G/IN3KMMU, U HU MO OJHOMY
M3 5 NOKYCOB He BbIfIBNEHO LOCTOBEPHbIX OT-
ANYMn ¢ momowbio X2—TecTa. Npn nonapHom
CPaBHEHWUWN annenbHbIX CTPYKTYpP MaTepuHC-
KWX fepeBbeB W 3apobllieil ceMsaH Oblna oOT-
MeyeHa [0CTOBepHas ajnefibHas reTeporeH-
HOCTb Mo Tpem nokycam: Got-2, Adh-2 nu
Adh-1. [Oea pegkux annena - Got-2097,
Got-2093, BbIAB/IEHHbIE Y TETEePO3UTOTHbLIX MO
HUM MAaTEPUHCKUX PacTeHWil, OTCYTCTBOBAM
KakK B OTLOBCKWX rameTtax, Tak W B 3apOfbl-
wax ceMmaH. MNpuynHa 3TOr0 — 3NUMUHALMUA
pegkux anneneil Ha NPoraMHOM W CUHFAMHOM
aTanax nofioBoW penpogykuuu. B BbiGopke
B3POC/IbIX AEepeBbeB B YETbIpex U3 MATU N0-
KycoB oTMeyeH 3-32%-i1 n3bbITOK reteposun-
rot. ¥ sapogbiweii cemsaH 9,5%-i akcuecc re-
TEepOo3NroT BbIfIBJIEH TOJIbKO MO OAHOMY JIOKY-
cy - Adh-1. Bce 120 3apogbiwiei no A0Kycy
Got-2 661N MOHOMOP(HLIMK, @ HAMBONbLL NI
fenunT reTepo3nroT Obln CBOWCTBEHEH /10-
Kycy Got-3 (33,1%). Bce 3T0 CBMAETENLCTBY-
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eT, 0 TOM, YTO B M3yyaemoli nonynsayum A. alba
6onbwas fona cemsaH obpasyeTcs B pe3y/b-
TaTe caMoOMbINeHUs cemanoyek. B uenom atoT
apeKT AOCTAaTOUYHO XapaKTepeH ANf MHOrmX
BMAOB XBOWMHbIX [4].

Ta6nuua 1. CocTaB M 4acToTbl annenen,
Habnwogaemas M oXxujaemas reTeposnuroTHOCTU
LN MaTepUHCKUX pacTeHWin, 3apojblLuei
CEMSAH W MNyna OTLOBCKUX rameT B NONynsiumm
Abies alba B YkpanHckux Kapnatax

E YacToTa annenem
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Got-1 1,00 0,983 0,987 0,992 0,05 (1)
1,08 0,017 0,013 0,008
Ho 0,034 0,025 -
He 0,033 0,026 -
Got-2 1,00 0,948 1,00 1,00 12,60 (2)**
0,97 0,035 - -
0,93 0,017 - -
Ho 0,103 0,00 -
He 0,100 0,00 -
Got-3 127 0,241 0,183 0,175 1,004 (1)
1,00 0,759 0,817 0,825
Ho 0,483 0,200 -
He 0,366 0,299 -
Adh-1 1,04 0,397 0,263 0,350 4,08 (1)*
1,00 0603 0,737 0,650
Ho 0,586 0,425 -
He 0,479 0,388 -
Adh-2 1,04 0,138 0,054 0,033 11,40 (2**
1,00 0,534 0,750 0,717
0,78 0,328 0,196 0,250
Ho 0,448 0,267 -
He 0,588 0,396

MpumeyvaHue. Pasnuuna no Kputepuio X2 4OCTOBEP-
Hbl: * - npu P < 0,05; * - npn P < 0,01; B ckobkax
yKa3aHo 4ucnio cTeneHeil cBoboabl.
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B nccnegyemoin nonynauum A. alba onuca-
HO 15 reHOTMMNOB MATW aHANN3NPYeMbIX NOKY-
COB KaK y MaTEePUHCKUX [epeBbeB, TaK Uy 3a-
poabilweit ceMaH. OfHaKo y Tpex M3 NATu no-
KYyCcOB 06HapyXeHbl CyLLeCTBEHHbIE pasnuyus
B FEHOTUMWUYECKON CTPYKTYpe MaTepuHCKUX
[lepeBbeB N UX CEMEHHOro noTomcTea. B uenom

Ta6nunua 2. YacToTbl FeHOTUNOB
ANA MaTEPUHCKUX PacTeHW U 3apofbllueil ceMsH

B nonynaumn Abies alba B ¥YKpanHckmnx KapnaTtax

YacToTa reHoTuMnoBs

Nokyc [exotun MaTepuH-  3apoabl-  xo. tect
CKUue pacTe- WK
HUs cemMsiH

Got-1 1,00/1,00 0,966 0975 0,07 (1)
1,08/1,00 0,034 0,025

Got-2  1,00/1,00 0,897 1,00 14,64 (2***
1,00/0,97 0,069 0,00
1,00/0,93 0,034 0,00

Got-3  1,00/1,00 0,517 0,717 11,12 (2
1,27/1,00 0,483 0,200
1,27/1,27 0,00 0,083

Adh-1 1,00/1,00 0,310 0,525 4,69 (2)
1,04/1,04 0,104 0,050
1,04/1,00 0,586 0,425

Adh-2  1,00/1,00 0,310 0,625 12,45 (5)*
1,04/1,00 0,138 0,042
1,04/1,04 0,069 0,025
1,00/0,78 0,310 0,208
1,04/0,78 0,00 0,017
0,78/0,78 0,173 0,083

MpumeyaHue. Pasnuumsa no Kputepuio y} AocToBep-
Hbl: *- npun P < 0,05; * - npn P < 0,01; ** - npn P <
< 0,001; B cKOb6Kax yKasaHo 4nC/o cTeneHen cBo6oabl.

MOXHO OTMETWUTb, YTO NO CPABHEHWIO C FEHO-
TUNWYECKUM COCTaBOM MAaTEPUHCKMX pacTe-
HUI y 3apofblwei HabNgaeTcs TEHAEHUUA K
YBE/IMYEHUIO YACTOT BCTPeYaemMOoCTM FOMO3U-
FrOTHbIX reHoTMnoB. Hawbonee CylecTBEHHO
BO3pacTaeT [0NIA rOMO3UIOT B 3apojblLiax,
cocTasnsdouwas B nokycax Got-3 — 134%,
Adh-1 ~ 169% n Adh-2 - 202% no oTHowWe-
HWK K MaTEPUHCKMM pacTeHusiM. IT0 obbsc-
HAeTCA U3BbITOYHLIM YPOBHEM CaMOOMbIIEHUS
CEMSMOYEK PaCTEHMIA B M3y4yaemoin nonynsd-
uum A. alba (tabn. 2).

[na oueHKM reHeTMYeckoro pasHoob6pasus
Yy B3POCAbIX pacTeHWii W 3apofbilieil CeMSAH
onpeaensnyM 3HaY4eHWs OCHOBHbIX NapaMeTpoB
reHeTUYeckol wm3meHumBocTu (Tabn. 3). Ypo-
BEHb a/1/103UMHON U3MEHYMBOCTH KakK y B3poc-
NblX pacTeHuWi, Tak n y 3apogbiwein A. alba,
Mo M3yYeHHbIM FEHHbLIM JIOKYCaM OKa3anca fo-
BO/IbHO BbICOKUM.

Mpu 3ToM y B3pOCAbIX pacTeHWin gonsa no-
NUMOPMHBLIX N0KYcoB no 95%- n 99%-my Kpu-
TEPUAM W CpPefHee 4YMCNOo anneneii Ha NOKyc
(A) 6bIn Ha 25%, 20% n 16,7% Bbille, YEM CO-
OTBETCTBYlOLME NOKa3aTenn y 3apogblLleli ce-
MsH. Y B3pocnblx 0cobeil ypoBeHb Habnwoaae-
Moin reTeposurotHocT (Ho) npeBbiwan Teope-
Thdeckn oxupgaemyto (He) Ha 6,7%, a y 3apo-
Ablwei Habnwoganacb obpaTHas kKapTuHa —
3HAYMTENbHbIA HefocTaToK reteposnrot (17,6%).
B uenom 3HaueHus cpegHeil Habnogaemon u
CpefHein 0Xupjaemoil TeTepo3UroTHOCTM Yy
B3POCAbIX [epeBbeB MpPeBbILIan COOTBETCTBY-
olWKne nokasaTenu y 3apogbiwein Ha 44,7% un

Tabnuua 3. 3Ha4YeHWs1 OCHOBHbIX MapaMeTPOB FEHETUYECKON M3MEHUYMBOCTY MATEPUHCKUX pacTeHWl
1 3apofblwenn cemsaH B nonynsauymm Abies alba B YkpanHcknx Kapnatax

fons CpepaHee umncno CpegHasa

MOUMOPPHbBIX Ha NoKyc reTepo3nroTHOCTb WHpeke
AHanusnpyemas NOKYCOB (hmkcauymn
Bbl6OpKa Paiita. E

anne- reno- oXxugaemas, Habnogaemas, '

p% P nein, TUMOB,
He Ho
A Pg

MaTepuHckune pacteHus 0,80 1,00 2,40 3,00 0,313 + 0,034 0,331 + 0,035 -0,067

3apojbiWwy ceMsaH 0,60 0,80 2,00 3,00 0,222 = 0,015 0,183 = 0,014 0,176
70 ISSN 1605-6574. IHTpogyKuis pocauH, 2004, Ne 2
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29,1%. [ednumnT retepo3nroT B BbI6OpKax 3a-
poabilleid N X N3ObITOK Y B3POCAbIX PacTeHWUA
OTMEeYeH U ANA APYrUX BUAOB XBOWHbIX [4, 8,
14, 17]. CornacHo nuTepaTtypHbIM AaHHbIM [5,
8], OTMeYeHHbI heHOMeH HepocTaTKa reTepo-
3UroT Ha paHHUX 3Tanax OHTOreHesa (3apofbl-
WK, NMOAPOCT) M UX 3KCLEecC Ha 6osiee MO3JHUX
aTanax MOXeT OblTb O0OBACHEH WHO6PUAMHIOM
nMpM CamOONbIIEHUN PacTEHWA W Mocnegyto-
WMUM OTO0POM B MOJMb3Y reTepo3nUroTHbIX reHo-
TMNoB. MeHeTnyeckana AuctaHuma M. Heqa [15]
MEeXAy 3apoAblliaMn CEMAH U MaTepPUHCKUMMU
pacTteHuamu A. alba okasanacb [OBONLHO
BbICOKOW, cocTaBuB 0,014, 4TO TakXxe CBuje-
TeNbCTBYET O PasNnynax B UX FeHeTUYECKUX
CTPYKTYypax.

Takum 06pa3om, Npu cpaBHeHUW 3apofbl-
Wen ceMaH M MaTePUHCKMX pacTeHuii A. alba
BbISIB/IEH 3aMeTHbIN Ae@ULNT reTepo3nroTHbIX
FeHOTUMNOB Yy CEMEHHOro NOTOMCTBA KapnaTCKow
nonynaunm. O6BACHWUTb CTONb 3HAYUTESbHbIN
feuunt reteposnrot B uenom y A alba B
npejenax ee apeana B YKpanHe MOXHO NINTITH
M3yyus 60MbLUEe YMCAO NONYAAUMIA U NpoaHa-
nn3npoBaB 60/bLLIOE KONMYECTBO anno3vMHbIX
nokycoB. IH6peHaa genpeccma CEMEHHOrO Mno-
TOMCTBA MOXET CTaTb OAHOW W3 NPUYUH CHU-
XEeHMA afanTalMoHHOro NoTeHunana aToro Bu-
[a W, KaK cneAcTBue, HU3KOW NPOAYKTUBHOCTH
M [axe MpexaeBpeMeHHON rubenn uckyc-
CTBEHHbIX MUXTOBbLIX NIECOB U WHTPOLYKLMNOH-
HbIX HaCaXAeHWNA.
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[oHeubknii 60TaHivyHUIi cag HAH YkKpainu,
YKpaiHa, M. [JoHeubK

MOPIBHAIbHUI AHAJI3 AJTO3UMHOIO
MONMIMOP®I3MY MATEPUHCLKUX AEPEB TA
TX HACIHHEBOIO NMOTOMCTBA B ANULLI
BINOT (ABIES ALBA MILL.) 3 monynsaull
YKPATHCbKUX KAPMAT

BuBYeHa MIHAUBICTb i30(hepMEHTIB ABOX (hepMEHTHUX
cUCTEM, LIO KOAYTbCA N'aTbMa JIOKycamu, Yy [0pocC-
NNX POCMVH, 3apOfKiB HaCciHHA Ta y nyni 6aTbKiBCbKUX
rameT npupogHoi nonynsauii Abies alba Mill, B ¥ kpaiH-
cbknx Kapnatax. ICTOTHY anenbHy /i reHOTUMNOBY reTe-
POreHHICTb MK MaTePUHCbKMMMW AepeBaMu i 3apojKa-
MW HacCiHHSI BigMi4eHO ANS TPbOX 3 N'ATWU NOKYCIB, L0
aHanisyTbcsa. YacTka nonimopgHMX Nokycis 3a 95%-
Ta 99%-M KpiTepiaMu i cepegHe 4nMcIo anenis Ha no-
KYC Yy MaTepPUHCbKUX POC/VH BMABWAACL BiANOBIAHO Ha
25%, 20% Ta 16,7% 6inblue, HXX y 3apOAKiB HaCiHHA. Y
BMGIpLI MaTepuHCbKMX fepeB 3adikcoBaHo 6,7%-l
Ha/IMLIOK reTepo3nroT, a y BubipLi 3apofKiB HaCiHHSA
- 17,6%-Ba ix HecTauya, WO MOXe OYTM pe3ynbTaToM
HafMIpHOro camo3anuieHHs HaciHHEBMX 3a4aTKiB.
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COMPARATIVE ANALYSIS OF ALLOZYME
POLYMORPHISM OF ABIES ALBA MILL.
MATERNAL TREES AND THEIR PROGENY
IN THE UKRAINIAN CARPATHIANS

Variation of isoenzymes in two enzyme systems
encoded by five loci was studied in maternal plants,
seed embryos and pool of paternal garnets of the
Abies alba Mill, population in the Ukrainian
Carpathians. Comparing the maternal trees and seed
embryos, we found essential allele and genotypic
heterogeneity for 3 from 5 analyzed loci. The per-
centage of polymorphic loci by 95 and 99% criteria
and average number of alleles per locus in maternal
trees were 25%, 20% and 16,7% higher than in seed
embryos. A 6,7% surplus of heterozygotes was found
in the samples of maternal trees, and a 17,6% defi-
ciency of them in the embryos samples, that may be
due to excessive self-pollination of seed-buds.
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