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HccnepoBanu Meiio3 pu MEKPOCIIOPOTEHe3€e Y AePEeBbEB MUXThI cudbupcKoit (Abies sibirica Ledeb.), pacty-
mux B feHapapun MHctutyTa neca mvm. B.H. Cykauesa CO PAH. BrisBiensl 0coO6eHHOCTH Mefio3a npu
HCKYCCTBEHHOM pa3BefieHnU. Ha pa3HbIX cTainsix OTMEUEHBI KaK 001ue, Tak U crieludpunieckiue THIbI Ha-
pyieHuit. CIEeKTp aHOMAJIVIA B YCIOBUSX JIeHAPApHs 3HAUNTEIHHO IMPE, YeM B €CTECTBEHHBIX 9KOCHCTe-

Max.
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HapyLIeHusl Mero3a.

ITpu co3panuy UCKYCCTBEHHBIX HACAXKACHUI IPO-
UCXOOUT ajanrangud paCTeHI/IfI K HOBBIM YCJIOBUSIM
obuTaHms. AHAIIN3 Pa3BUTUSI MPU3HAKOB U aJalTHB-
HBIX peakluil BO BHOBb CO3[aHHBIX HACAKACHUSIX
uMeeT OOJblIoe 3HAaUeHue sl pa3paboTKu oOuen
TEOpPUH OHTOTCHE3a 1 U3YUCHHS MEXaHU3MOB peaju-
3allMd TE€HETUYEeCKOH IpOorpaMMbl OHTOTI€HETHYe-
cKoii afantanun. MccienoBaHne >KMBOTHBIX U pacTe-
HUI IPU UCKYCCTBEHHOM Pa3BeJeHNH MOKa3ao, 9To
HOBBIE YCJIOBHS CYILLIECTBOBAHUS YaCTO SIBIISIIOTCS [JIS
OpraHu3Ma CTPECCOBBIMU U pa3Hble OPraHU3MbI pea-
TUPYIOT Ha HUX Pa3lInIHBIM 00pa3oM.

bonpmoit uHTEpEC B 3TOM OTHOLIEHUM HUMEET
U3y4deHUE Mer03a y KYJIbTUBAPYEMBIX BUOB. Meio3
SIBJIIETCS OJHUM U3 HauboJsee YSA3BUMBbIX U BOCIPU-
UMYMBBIX K BO3[1efICTBUIO (DaKTOPOB BHEILIHET cpefibl
nepuoaoB B onTorenese (Christiansen, 1960; Mergen,
Lester, 1961; Kantor, Chira, 1965; Eriksson, 1968; Ek-
berg et al., 1972; Ko3y6oB, 1974; PomanoBa, TpeTbs-
KoBa, 2005). B To ke BpeMsl OH HaXOAUTCS TOJ] KOH-
Tponem coteH reHoB (['omyGomckas, 1975, 1985;
CocHuxuHa u fip., 1994a, 6; bormganos, 2003). [Tose-
JICHUE XPOMOCOM B MeH03€ B 3aBUCUMOCTHU OT BHEIII-
HUX YCIOBUI Tak:Ke OOYCIOBJIEHO TI'€HETUYECKU
(IIkytuna, 1975).

M3y4JeHne HECKONBKUX BUIOB XBOMHBIX B YCIIOBU-
X WHTPOAYKIUHU MOKA3aJio, YTO MeWo3 UjeT B Ha-
MpaBJICHUN CTaOWIIM3alUu, C OJHON CTOPOHBI, U BbI-
COKOI1 CTeNeHH ero HapyIeHHOCTH — ¢ apyrou (My-
pasg u fip., 1988; byropuna u np., 1989; I'aBpunos,

! PaGora noppepxana CO PAH (nmpoekt Ne 12.1) u KpacHosip-
cKUM KpaeBbIM (poroM Haykn — POPU “Ennceir-2005” (po-
ekT Ne 05-04-97717).

Byropuna, 2005). [Jo HACTOSAILIETO BPEMEHU MEH03 y
IPEBECHBIX PACTEHNI B UCKYCCTBEHHBIX HacaXK/IeHU-
X ObII M3y4eH HefocTaTouyHo. llenas Hacrosiiero
HCCIENOBAHUS — U3YUEHUE MENR03a y MUXThl CHOUp-
ckoil (Abies sibirica Ledeb.), xynpTuBUpyemoii B
nenpgpapun MucTtutyTa neca uMm. B.H. Cykauesa.

MATEPUAII 1 METOVKA

OO0 BEKTOM UCCIEAOBAHU SIBIISIIACH A€ PEBbS ITNX-
Thl CUOMPCKON, pacTymiue B feHapapuu MHcTuTyTa
neca uM. B.H. CykaueBa. [leHapapuii paclonoxXeH B
JeconapkoBoil 30He Axkapemropopka (r. Kpacho-
SApCK) Ha BBICOKOI (275 M HaJl ypOBHEM MOpsI) Teppa-
ce jeBoro Oepera EHuces Ha MecTe OCTPOBHOTO
y4acTKa JepHOBO-3JIaKOBOU ropHoit crenu (MamaeB
u ap., 1993). Knumar peruosa pe3ko KOHTUHEHTalb-
HBI, eHApapuil OTHOCUTCS K BOCTOYHO-CHOUPCKO-
My BapHaHTy FOKHO-TaeXHOW INOpA30HBI. IlouBa B
IeHApapun — AepHOBO-KapOOHATHas, XapaKTepusy-
eTcsl cnaboleouHon (0JU3KOoi K HEUTpalbHOU 1o
conesomy pH) peakuueir cpepibl, ¢ HEBBICOKMM CO-
Iep>kaHuEeM rymyca U HU3KOW CTENEHBIO MOJIBIKHO-
CTH a30Ta.

CazkeH1pl IepeBbEB MUXThHI PUBE3EHBI B ICHAPA-
puit MactuTyTa neca B 1977 r. U3 MIKOJIBHOTO OTHE-
nenus nuromMHuka HWWM mnopoBoactBa Cubupu
(r. bapnayn). [Ins BeIpaliuBaHus MOCaJOYHOIO Ma-
Tepuaja ObUIM HCHOJb30BaHbl CEMEHA MECTHOIrO
(Anrait) npoucxoxnenus (Jlockytos, 1993). Ilo
KOMIUIEKCY XO3SMICTBEHHO LIEHHBIX NMPU3HAKOB (ra-
OUTYC, CEMEHOLIEHUE, YCTOMYMBOCTb K OOJE3HAM
U Jip.) OTOOpaHHbIE IePEBbS MOT'YT OBITH OTHECEHBI K
KaTeropuu Jy4llInX.
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BAXWHA u np.

Puc. 1. MefioTrnueckoe fenerne 1 (popMUPOBAHUE MBUIBIEBOTO 3€PHA Y MUXTHI CHOMPCKON Ha CTAUsIX: @ — JENTOTEHBI, O —
IIAXUTEHbI, 6 — IUIUIOTEHBI, 2 — ANaKUHe3a, 0 — MeTadasbl I, e — anadassl I, s — renodassl I, 3 — npodaser 11, u — metadassi 11,
x — aHadassbl 11, 2 — TeTpagbl MUKPOCTIOP, 4 — MEKPOCHOpPHBI. 3iech U Ha puc. 2, 4 : yBed.: 06. X10, ok. x100.

WccnepoBanug Meiio3a NpPOBOAUIN B TEUYCHHUE
Tpex aet (2002-2004 rr.). B KauecTBe MaTepuana uc-
NOJIB30BaIN (POPMUPYIOLINECT MY>KCKHE TeHepaTHB-
Hble NMOYKH. MHUKpPOCTpOOMIBI (PUKCHPOBANIN €XKe-
mHEBHO ¢ 23 anpess no 13 mas. B kauecTse ¢ukcaTo-
pa WCHONB30Bajd CIUPT-YKCYCHYIO cMech (3 : 1).
Marepuan BeIfiepsKuBaiu B pukcatope 1-2 cyr, 3a-
TeM nepeBoawin B 70%-HbIil CIUPT HAa XpaHEHUE U
OKpalllBajy anieToreMaTokcuinHoM. [1pn nposepe-
HUM UCCIIE[OBAHUIl MMpOaHANU3UPOBaHO 14256 MuK-
pOCIIOPOLMTOB Ha Pa3HbIX CTAAMSAX MEH03a, a TaKKe
11170 ¢opmupyronmxcs NbUIBLEBBIX 3epeH. Ha
KaxXJoil CTaiu¥ Meio3a YYHTBhIBAIU OOLIEe YUCTIO

MEHWOIUTOB B HOPME U C Pa3JINYHOTO POjia AHOMAJIH-
sIMH B IIOBEJJEHUU XpoMocoM. McenenoBanus IpoBo-
AWM C TOMOIILIO MUKpockona MBU-6, ¢a3sl meito-
3a (pororpacdupoBanu Ha mWieHKy “Mukpat”’. Kpome
TOrO, 4acTh IPenapaToB aHAIMU3UPOBAIN NOJ, MUK-
pockonom Axioskop 20 (“Karl Zeiss”, I'epmanusi) c
BUZIEOKaMepoii 1 BbIXofoM Ha MoHHUTOP “SONY Mul-
tiscan G200”.

PE3YJIBTATBI

ITpoBeneHHbIe nccieqoBaHus MOKa3alu, YTO Meii-
03 Y IIXThI CHOUPCKOM B YCIIOBUSX ACHAPAPHS, KaK 1
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Puc. 2. OcoGeHHOCTH Meii03a IPH MUKPOCIOPOTeHe3e MIXThI CAOUPCKOI B YCIIOBUSIX ACHAPAPHUSL: @ — IUaKUHE3; 6 — aCHHXPOH-
HOE pa3BUTHE MUKPOCHOPOLMTOB; 6, 2 — arrJIIOTHHALUS XpPOMAaTHHA M BBIXOJ SPBIIIEK B IUTOIIIAa3My; O — MOCT B aHadase II,
COXpaHMBIINIICS OT IEPBOTO ACIEHUST; ¢ — OO BeJUHEHNE SIiep B AUafie.

B €CTECTBEHHBIX IOMYJSLUSIX, HAUNHACTCS M 3aKaH-
YUBAETCS BECHOU. B TpeThell ekajie anpeins B MUK-
pOCHIOpaHTusix BUAHBI MUKPOCHOPOLMTHI (MaTepHH-
CKHUe KJIETKH MbUIbLbI) OKPYIVION (POPMBI HA CTAIUN
npodasel neporo aenenus (puc. 1). dIuameTp ux,
Kak npaBmio, B 1.3—1.5 pa3a Gounblie, 4yeM y OKpyxKa-
IOIIMX KIETOK TameTyma, U B CPEHEM COCTaBJISIET
573 + 1.12 MM (y KneTtok Tametyma — 43.3 *
+0.81 MKM). Y JepeBbeB MUXTHI, PacTyIIUX B ACHA-
papuu, MOXHO BBIJICTUTH BCe cTagnu mpodasbl nep-
BOTO JieJieH!s (JIENTOTEHY, 3UTOTEHY, IAXUTEHY, -
IUIOTEeHY U uaknHe3). B MeiionuTax HacCUNTHIBaeTCS
10 YeTBIPEX SAPBIIICK, OTHO U3 KOTOPBIX, KaK Mpa-
BUJIO, KpyIIHEE U Jyullle ITpoKpaleHo. Meiio3 y nux-
Tbl CUOMPCKOM B IEHApPapuy, Kak 1 B €CTECTBEHHBIX
HacaX/€HUsIX, IPOXOAUT IO KJIACCUUYECKOMY TUILY, C
o6pa3oBaHueM 12 GMBaJIEHTOB XPOMOCOM, KOTOPbIE
B OCHOBHOM IIPAaBUJILHO PAacCXOJSTCs K IPOTHUBOIIO-
JIOKHBIM TIOJIFOcaM (puc. 2, a). Mopdomorus 6ua-
JICHTOB OIpEfessieTcsl PacloOoXEHUEM M YHCIOM
xua3M. Y OONBIIMHCTBA UCCIEJOBAHHBIX JCPEBbLEB,
KaK U B €CTECTBEHHBIX HACAXKICHMAX, HAOIIOAATIOCh
[0 Tpex Xua3M Ha OMBAJICHT, JIUIIb Y OJHOTO JiepeBa
UX HaCUMTBIBAJIOCH 0 IATHU. [lepeBnsiM MUXTHI, pac-
TYIIUM B YCJIOBHSIX ACHApPApWs, MPUCYIIN BCE paHee
yCTaHOBJIEHHbIE BUJIOBbIe OCOOCHHOCTH: ACHHXPOH-

OHTOI'EHE3 Ne 4
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HOCTB, OBICTpOE MPOXOXKJeHNEe Teaoda3 MepBOro n
BTOPOTO JIEJEHNN, YeTKO MACHTU(UIUpPYyeMas mpo-
¢aza Broporo penenus (baxkuna u ap., 2003).

ACHHXpPOHHOE pa3BUTUE MEHOLMUTOB B LEJIOM Xa-
paktepHO A xBouHbIX (Ko3y6os, 1974; Poxpe-
crBeHckuil, 1974; Hekpacosa, Psiounkos, 1978; My-
pas u ap., 1988; MypatoBa, 1995), B TOM uncie u s
NUXThl cubupckoil. OgHAKO €cIu B €CTECTBEHHBIX
MONYJISIUSIX MUXTHI B Mpefesax OJHOTO MHUKpPOCIO-
paHrus BCTpeyaroTcss MUKPOCIIOPOLUTHI Ha pa3iny-
HBIX CTaiMsIX IEPBOT'O WJIM BTOPOTO JAEJICHUI Mefo3a
(baxmuna u ap., 2003), To B yCIOBUSX AEHApapus Ha-
OJrofianu U KJIETKU Ha cTajuy poda3sbl IepBOro fe-
JIEHUs1, ¥ TeTPajibl, U faxke (POPMUPYIOIIKECS MbIIb-
ueBble 3epHa (puc. 2, 6). [Ipu a3ToM B MUKpOCTIOpaH-
TUSIX, PACIOJIOXEHHBIX B HIDKHEH yacTu cTpodura,
MEHOTHYECKOE JieJeHHE MAET ObICTpee IO CpaBHe-
HUIO C MUKPOCIIOPAHTHSIME BEPXHEN YacTH.

Yerko upentudunupyemas npogasa BTOporo je-
JIEHUS SIBIISIETCS 0COOEHHOCTBIO MUXThI CHOUPCKOI 1,
BO3MOXHO, poaa Abies B menom (Mergen, Lester,
1961). ¥ apyrux BUOB XBOWHBIX OHA OTCYTCTBYET, U
cpa3y HaumHaeTcs Meradasa II, kak, Hampumep, y
cocHbl 0ObIKHOBeHHOH (ByTopuna u ap., 1982; My-
paroBa, 1995).
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—~10F
—15¢

B pesynbprare ucciefoBaHuil Mbl BBISIBUIIH, UTO
OCOOEHHOCTBIO Me03a y MUXThl CHOMPCKOM B YCIIO-
BHSX JICHApPApHs SBJSIETCS €ro 3HAYUTeJbHasl Mpo-
ROJKUTEIBLHOCTD, KOTOPAsi COCTABIISAIIA B pa3HbIE I'o-
mbl 18-21 cyt (puc. 3). Ilpu atom B 2002-2003 rr.
nepBble MEHOTHUYECKHE JIeJIEHUs ObUIM OTMEYEHBI
yxke 24 anpens, a B 2004 r. — Tonbko 5 mast. [Tpwan-
HOH TaKOTO pa3/Inyus B CPOKAX Havalla ieJIeHNi, Be-
POSITHO, SIBJISIETCS 3aTskHast U xoiofgHast BecHa 2004 T.
[TocTMeitoTnyeckoe pa3BUTHE MbUIBLBI Y IUXTHI CH-
Oupckoit B ycnoBusix aeHppapusi B 2002-2003 rr.
npoposkanock 1o 11-13 mast, a B 2004 r. 13 mag emie
e Meiio3. B To ke Bpemsi B eCTeCTBEHHBIX HacaX-
IEeHNSIX MeWo3 HaunHajics no3guee (5—7 Mas) u mpo-
XOAWJI OYeHb ObICTpO: B TeueHne 1-2 cyt (baxuna
u fip., 2003).

B ycnoBusx pgeHppapus Hapsgy ¢ HOPMalbHOM
OpHMEHTalluell BepeTeH OTMEYEHbl TaKxKe Hapal-
JeNbHAs U TNHEHas Ha pa3IuYHbIX CTaAUsIX BTOPO-
ro geneHus. Jacrora BCcTpeuaeMOCTH MEHOLUTOB C

BAXWHA u nap.

TaKUMU OCOOEHHOCTSIMU B pa3Hble TOflbI COCTaBIIsLIIA
oT 0.3 10 20.5% y pa3HbIX AepeBbeB. [1o MHEHNTTIO He-
KOoTOpbIX aBTOpoB (Mok, Peloquin, 1975; bByropuna
u fp., 1985a), Bo BTOpOM [lesieHnn Meiio3a B HOpMe
BepeTeHa AOJIKHBI OBbITh OPUEHTHPOBAHBI IO OTHO-
MIEHUIO APYT K Apyry nof yriom 60°. [TapannensHoe
PacronoXeHne BEepeTeH MOXET NMPHUBECTH K CIHS-
HUIO TPYII XPOMOCOM Ha IPOTHBOIOJIOKHBIX HOJTIO-
cax 4 K (POpMHUPOBAHUIO NBIIBLEBbIX 3€PEH C AUILIIO-
UJTHBIM 4YUCIOM XpoMocoM. OfHaKo mpolecc cius-
HUSl TapajlIeJIbHBIX BEPETeH B 3HAYUTEIbHOMH
CTEIIEHH 3aBUCUT OT BIUSIHUS (PAKTOPOB Cpenbl
(Veileux et al., 1982).

B OGonbmmHCTBE U3yYEHHBIX KJIETOK MEH03 Ipo-
XOWJI TOBOJIBHO PETYJSPHO, OJHAKO NPAKTHYECKU
Ha BCEX CTaAuAX ObLIM OOHApPYKEHbI HAPYIICHUS.
HccnegoBanusl noka3and Ype3BbIYANHO IIUPOKUI
CIIEKTp HapylIeHWi Mefio3a y NMUXThI B JICHAPAPHN.
OTpenpHbIe TUIBI HAPYILIEHUH (arryIrOTHHALMS XPO-
MaTHHA, OCTATOYHOE SIAPBIIIKO Ha CTaiU IIpOMeTa-
¢pasbl I 1 mosTHAs arrarOTHHALUS XPOMOCOM B KOJIBLIO
Ha cragun MeTtadassl I, Tpunonspubie KoHGUTYpa-
UM ¥ BbIGPOC IPYIII XPOMOCOM Ha CTajuu aHa(asbl-
Tenodassl I, o0beaNHEHNE AAEP B AUAJE, YJIMHEHNE
XpOMOCOM, a TaKXKe UX XaOTHYECKOE PACIONOXKEHNE
Ha crapuu MeTadasbl II) oTMedeHbI TONBKO Y Aepe-
BbEB, PACTYIIMX B [ICHAPAPHUH, U HE BCTPEYAINCH Y
NEPEBLEB, PACTYIINX B €CTECTBEHHBIX 9KOCUCTEMAX B
okpecTHocTsX I. KpacHospcka.

Yacrora HapyuleHHd B MeHO3€ Ha OT/EJIbHBIX
CTaiuIX BapbUpPYET MO TofaM M y pa3HbIX IepPEBbEB
(Tabnuua). [IpumeyartensHo, yTo B 2004 r. oTMEYEHA
MOBBIIIICHHAS YaCTOTAa aHOMAJUH Ha Pa3HbIX CTAIMSIX
Meiio3a sl BCeX IEPEBbEB MO CPABHEHMIO C TPEfbI-
OymmMA rofgamMu ucciemoBaHus. OcoOeHHO BEINKO
OBIJIO KOJIMYECTBO HApYUIEHUII B MEPBOM JAEJIECHUU
Meiio3a: oT 6.8 o 42.8% y pa3HbIX AepeBbeB. Kpome
TOTO, Y BCEX MCCIIEIOBAHHBIX JIEPEBHEB B 3TOM TOY
HaOJofjaj1ach OCTAaHOBKA Pa3BUTHUS MUKPOCIOPOIIHN-
TOB Ha CTafiny NMpodasbl NEepBOro feneHus. B Takux
KJIETKAaX MPOWCXOMMJIAa arrIIOTHHAIMS XPOMAaTHHA,
YacTo HaOJIoaNcd TakKe BBIXOJ SAPBIIIKA B IIUTO-
mia3My Kietku (puc. 2, 6, 2). BrmociaegcTtsum sTu
KJIETKH, BEPOSITHO, AereHepmpoBanu. KommuecTBo
MUKPOCIIOPOLIUTOB C JaHHOW aHOMAaJHUeN COCTaBJIsIIO
y pa3sbIx gepeBbeB 0.20-2.21%.

B 2004 r. 6bl11a 0OTME4Y€EHa TaKXe clelupUIHOCTD
Pa3BHTHUSI HEKOTOPBIX aHOMAJIHII B YCIIOBHSIX JICHAPA-
pust. Tak, B vacTHOCTH, HaOIFOAIOCH 060CcO0IeHNE
OTCTAIONMX B Tejodaze XpOMOCOM B MHUKDOSZPA.
MocTs! B anacda3e nepBoro jieJeHns HHOTJ|a COXpa-
HSUIACh ¥ BO BTOPOM JIeJICHUM MEH03a, a B HEKOTO-
PBIX cllydasix, BEpPOSITHO, CTAHOBWINCH MPUYMHOM
MOJTHOT'O WJIM YaCTUIHOTO CIIVSIHUS TPYIIT XPOMOCOM
(puc. 2, o, e).

AHann3 aHOMAaJIbHLIX MEHMOIMTOB IIOKAa3all, 4To
BCTpeyaroTcs Kak 00II1e, XapaKTepHbIE 11l BCeX fie-
PEBbEB TUIBl HApPYIIECHUN, TaKk U crnenupuyeckue.
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YacroTa KJIeTOK C HapyUIEHUSIMHI B Meiio3e OT O0IIero yuciaa npoaHanu3upoBaHHbIx B 2004 1., %
Oo01ee ITepBoe nenenne Bropoe nenenne Bpemnoe
Ne pre- | 1IN0 PO npocasa anacaza| B anacdasa| B T HbLIBIE-
pesa aHaJIMN3UPO- Ip meTada- cero | Juapel wmeTada- cero |Terpager| " *
paEHbIX |l (AUaKu- sa 1 I-reno- 3a 11 II-reno-
KJIETOK HE3) dazal aza 11 3epHO
1 3765 17.93 11.31 26.06 17.12 0 27.50 18.13 23.83 6.12 1.13
2 1960 - - - - 2.08 7.46 13.16 10.49 5.59 0.67
3 3701 0 6.83 26.01 13.59 0 8.02 11.00 9.56 2.96 0.50
4 2475 0 22.92 41.54 26.89 0.58 12.80 28.42 17.92 7.93 0.22
5 3620 0 15.42 42.82 25.66 1.23 10.92 10.11 10.65 3.03 0.36
6 3443 9.63 13.07 16.09 12.59 0 8.80 18.22 13.61 4.17 0.08

K nHapymennsm o011ero Tuna OTHOCHIACH BHIOPOCHI
XpOMOCOM 3a Tpefieibl MeTaa3Ho! MITaCTUHKY, Xa-
OTUYHOE PACXOXKJEHNE XPOMOCOM K TIOJIFOCaM M OT-
CTaFOIe XPOMOCOMBI, MOCTBI, B TOM YHCJI€ ¥ MHO-
SKECTBEHHbIE, a TaKKe TPHUIOJSIpHbIE KOH(UTrypa-
uuu B aHadaze BTOporo jeienms. JacTrora 2THX
aHOMAJIN{ y OTHENLHBIX JIEPeBbEB BaphbUpOBaja B
pasHubie roas! ot 0.1 10 25.6% oT ob1iero ynucia mpo-
AHAIM3UPOBAHHBIX HA JAHHOW CTAUU MEHUOLUTOB.
K cneuucpuyeckum Tumam HapylleHURd, OTMEUYEH-
HBIM JIUIIb y OTAEIbHBIX J€PEBbEB, OTHOCWINCH MO-
JIMBaJICHTHbIE accOLMAllNN B JUaKuWHe3e, (pparMeH-
Talusl, arrJiOTUHALIS XPOMOCOM B KOJIBIIO B MeTa-

¢aze mepBoro paeneHus, ‘yaauHeHHE XPOMOCOM,
Xa0THYHOE PAaclOJIOXKEHUEe XPOMOCOM B MeTadase
BTOPOTO JieJIeHNs, ISTUIIOSPHblE KOH(pUrypanum B
aHacpaze BTOPOroO Ji€JI€HUsl, MUKPOspa B fuaje u
tetpase (puc. 4, a—0). HYacTtora BcTpedaeMOCTH Ta-
KUX HapyLICHUH 3HAYUTEJIbHO BapbHpOBaja y pas-
HBIX [IEPEBbEB: Y ONHOTO M3 HHUX cHelu(puyecKue
AHOMAJIMHU PA3BUTHS Ha PA3INIHBIX CTAJUSIX ACIICHUS
uMesn okojo 16.6% MelounuToB, y APYroro B HEKO-
TOPBIX MHKPOCIOPOLUTAX HAOIIONanoch OONbIIOe
4YuCo (IO MSITH) XUa3M B OUBajIeHTax, a 'y 8.5 % kne-
TOK Ha CTaJu¥l [IMAaKWHE3a COXPAHSIIOCH SAPBIIIKO,
KOTOpPOE UMEJIO HeMPaBWIbHYIO (hopMy (puc. 4, e).

Puc. 4. Cienupnieckre aHOMaJINK Meit03a MIXThI CHOMPCKOM: @ — MOJINBAJIEHTHBIE acconuanuy B mpomeTadase I, 6 — “yumn-
HeHre” XpoMocoM B aHada3se [; 6 — xaoTHIHOe pacnonoxkeHne XxpoMocoM B MeTadase II; 2 — MuUKposiIpo B Amasne; 0 — MUKpO-

SIIPO B TETpajie; € — OCTATOYHOE SIIPBIIIKO B AHAKUHE3E.
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Y Becex pepeBbeB (0.5-3.6% MHUKpPOCIOpPOLUTOB)
NPENMYIIECTBEHHO Ha CTaguu aHadasbl NEPBOTO U
BTOpPOTO JieJIeHUii ObLIIM OTMEUEHb] MHOKECTBEHHbIE
HapylleHns. BcTpeyanuck B OCHOBHOM MOCTBI, BbI-
OpOChl, OTCTAIOLIUE XPOMOCOMBI, a4 TaKXKe XaoTH-
HOE PaCcXOKIEHUE XpOMOCOM B Pa3jIM4YHbIX coyeTa-
Husax. Eiie oguH nHTEepeCcHbIN U KpallHe PEKUIA TUI
AHOMAJINI — ACHHXPOHHOCTb AeJICHHS B IIpefieiax of-
HOr'O MEHOoLUTa, — HAI[pUMEP, BO BTOPOM MEHOTHYE-
CKOM JIEJIEHUH Ha OTHOM IOJTIOCE MOXKET HaOIOAaTh-
cst mpoasa 11, na gpyrom — merada3za Il unu anada-
3a II. OTmeueHbl TakKe CIeAyIoUue COYeTaHUS:
aHada3za I — meTtadaza II, metadaza Il — anadasza II,
puaga — anadgasa II, tenodasa Il — Trerpaga, ana-
¢aza Il — reTpana.

Hapymennd B Meiio3e, Kak IpaBuiio, 3JIMMUHUPY-
FOTCS Ha CTaiuM MHTEpKUHe3a (iuajibl, TETpaabl) U
cna0o BAUSIIOT HA XXU3HECHOCOOHOCTD MbLAbLbI. Of-
HaKO HCCIeJOBaHMUs IOKa3ajy, YTO Y BCEX M3Y4EH-
HBIX JIEPEBbEB HAPSy C HOPMaJbHBIMU TETpPajaMu
HaOIofanucy Tpuagbl U MeHTagsl Mukpocnop. [Ipu
MUKPOCIIOPOTeHe3e Hapsily C HOPMallbHbIMU MUKPO-
CIIOpaMH C ABYMsS BO3JYIIHBIMU MeIIKaM# ObLIHA 00-
Hapy>KeHbl MEKPOCIOPBI C OJHAM U TPeMsI BO3AYII-
HBIMH MEIIKaMU, OfIHAKO 4acTOTa TaKUX aHOMAaJui
ObLIa JOCTaTOYHO HU3KOM U He mpeBrbiana 2.04%.

OBCYXIEHUNE

Mopdomnorus Meito3a onpepensieTcs B3auMopei-
CTBHEM KOHKPETHOTO F€HOTHIIA, CTPYKTYPBI XPOMO-
coM u cpefibl (CocHuxuHa u ap., 19946). IIpu Beipa-
IIMBAaHUU JI€PEBbEB, MOIYYEHHBIX M3 MECT ecTe-
CTBEHHOI'O apeaja BUfa B OOTaHWYECKHX cajax M
JEHApapUsIX, N3MEHEHUE MPUPOJHO-KINMATAIECKUX
(pakTOpPOB MOKET CIIPOBOLMPOBATH ¥ HUX 3KOJIOTH-
YECKHIl CTpecc, aHOMAJIMK pOCTa M Pa3BUTHUS, a TaK-
’Ke IPUBECTU K MOBBIIICHUIO BHYTPUBUAOBOM AuUp-
(pepenuyanyu U cHKeHuto npopyktuBHocTH (He-
Kpacos, 1971; Mamaes, AuapeeB, 1996). OcoGenHast
YyBCTBUTEIBHOCTb K HOBBIM YCIIOBMSIM XapaKTepHa
IS IOBEHWILHOW CTaiJuil OHTOT€He3a M Hayaja pe-
MPOAYKTHUBHOM (pa3bl, KOTAAa MPOLECChl CIOPO- U ra-
METOT€HE3a BXOJST B COOTBETCTBHUE C HOBBIM TEMIIE-
paTypHbIM U cBeTOBbIM pexumoM (IlIkyTko, 1983;
T'aBpunos, byropuna, 2005). IIpu aToM Kaxkpoe fe-
PEBO XapaKTepU3yeTCs ONPEAEIEHHBIM YPOBHEM Ha-
pYILIEHUH, XOTs, O€3yCIIOBHO, YACIIO aHOMAJIUH 3aBU-
CUT OT MEHSIOIUXCS ycaoBuil cpefbl. O4YeBHUAHO,
yBEJIMYEHNE TNPONOJIKATEIBHOCTH MeWo3a y jepe-
BbEB MUXThI CHOMPCKON, pacTyIINX B ICHAPAPUH, SIB-
JSE€TCSl peakUUell Ha HOBBIE YCIIOBHS CYIECTBOBA-
HUSI. AHAJIOTUYHOE SIBJIEHNE HAOJIOJAIOCh Y COCHBI
OOBIKHOBEHHOIl B cTpeccoBbIX ycnmoBusax (Poxpe-
cTtBeHcKuil, 1974; Byropuna u ap., 19850).

BcnepcrBue yBenuyeHHs] MPOAOIKATEIBHOCTH
Meflo3a BO3pACTaeT BEPOATHOCTb BO3[CICTBUSA HE-
Oy1aronpUsATHHIX (pakKTOPOB, UYTO YBEJIUUUBAET YHUCIIO
AHOMAJIbHBIX KJeTOK. MI3BeCTHO, YTO OOJBIINHCTBO

BAXWHA u nap.

CTa[iuil MeM03a y XBOWHBIX OYEHb YYBCTBUTEJIBHO K
W3MEHEHUsIM TeMIlepaTypbl W JpyruM ¢akTopam
cpenb! (Christiansen, 1960; Chandler, Mavrodineanu,
1965; Eriksson, 1968; Ekberg et al., 1972; Ko3y6os,
1974; Kpykmauc, 1974; Luomajoki, 1977; SIkoBines,
1978). B yacTHOCTH, y IUXTHI CHOMPCKON B YCIOBHSIX
MPOMBIIIVIEHHOT'O 3arpsi3HEHUsS] YPOBECHb AaHOMAlb-
HbIX MelonuToB B 2.5-6.5 pa3 BbIlIEe, YeM B KOH-
TPOJIBHBIX YCIIOBHSX; TaK:Ke OTMedaeTcs: 6oee HINpo-
KUl CIEKTp HapyIIeHW#A CTPYKTYPHOIO XapakTepa —
(pparMeHTanmil, XPOMOCOMHBIX MOCTOB, KOJIBIIEBBIX
XpPOMOCOM, BbIOPOCOB U caumnanuii xpomocoM (ITpec-
nyxuHa, Kanamnuk, 2003).

HccnegoBaHusl mokasaiy, 4TO CIEKTpP Hapylle-
HUY Meii03a Y MTUXThI B UICKYCCTBEHHBIX HACAKICHUSIX
3HAYUTEILHO MIUPE MO CPAaBHEHUIO C €CTECTBEHHBIMU
MOMYJISAUSMYA; HAPSIAY C aHOMAJUSIMU OOIIIeTo TUMa
ObLIM OTMEUEHBbI crelnuduIecKne W MHOXKECTBEH-
Hble. BO3MOXHO, 9TO OGYCIOBIEHO T€HETHIECKAMHA
OCOOCHHOCTSIMH HUCCIIEJOBAaHHBIX JIEPEBbEB — MyTa-
[USIMHA, TTIOCKOJIBKY BECh TPOIECC Mei03a HaXOUTCs
MOfI TEHETUYECKUM KOHTposieM (XBOCTOBa, S4eB-
ckast, 1975; Tl'omyb6osckas, 1975, 1985; Cocruxmnaa
u fip., 1994a, 6; Bormanos, 2003). Hanuune xpomo-
COMHBIX MyTaluil y MMXThI CHOMPCKOM, B TOM UHCIIE
1 KOJIBIIEBBIX XPOMOCOM, paHee ObLIO OTMEUYEHO NpU
n3yyenun ee kapuworuma (MypatoBa, MarBeena,
1996).

AHoManuu B IOBEIEHUU XPOMOCOM B Meiio3e, KaK
MIPaBWJIO, SIIMMUAHUPYIOTCS €IIl€ IO CTafild TETpaj u
MIPaKTHYECKH HE BIUSIOT HA KA4eCTBO OOPA3YIOIINX-
csl IbUIBLEBBIX 3epeH. OHAKO HEKOTOPhIE Hapyllle-
HUSI, HAIpUMEpP AarrjroTHHAUUsl XpOMAaTHHA, MOTYT
OTpaxaTbhcsl B HEOJHOPOJHOCTH IBIIBIBI IO pa3sMe-
Py 4 popMe NBIIBLEBBIX 3€PEH U BbI3bIBATh CHUXKE-
Hue ee peprunbHOCcTH (ITokupaesa u ap., 1985). Ha-
Psily C HOpMaJIbHBIMU OOHAPY>KEHO HalInule MEJIKUX
IBLIBIEBBIX 3€PEH, a TaKXKe 3€PEeH C aHOMAaJlbHbIM
YUCIIOM BO3AYIIHBIX MEIIKOB. BEeposiTHO, OTMEUYEH-
HbI€ HAapyIIECHNS B MUKPOCIOPOTE€HE3€ MOTYT 00 bsIC-
HUTH BBICOKYIO (68-92% y pa3HBIX JIepeBbEB) CTe-
PUIBHOCTD NBIIBLEI ¥ AEPEBLEB NMUXThHI CHOUPCKOI,
pacTyI¥X B IcHAPapUN.

TakuMm oOpa3oM, aHalW3 MHUKPOCHOPOreHe3a y
MUAXThI CHOUPCKOY MPU UCKYCCTBEHHOM PA3BENECHUU
BBISIBIJI HEKOTOPble OCOOEHHOCTH M€eH03a: pacTsHy-
TOCTb BO BpEMEHM 1 00Jiee MUPOKUI CIIEKTP aHOMa-
JUA 1O CPaBHEHUIO C TAKOBBIMHU W3 €CTECTBEHHBIX
MO IS
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Specific Features of Meiosis in the Siberian
Fir (Abies sibirica Ledeb.) Artificial Populations

E. V. Bazhina, O. V. Kvitko, and E. N. Muratova

Sukachev Institute of Forest, Siberian Branch of the Russian Academy of Sciences,
Akademgorodok, Krasnoyarsk, 660036 Russia

E-mail: genetics@ksc.krasn.ru

Abstract—Meiosis was studied in the Siberian fir (Abies sibirica Ledeb.) at the arboretum of the Sukachev
Institute of Forest. Specific features of meiosis in planted trees have been described. Both general and specific
types of irregularities have been identified. The range of irregularities under the arboretum conditions was
much wider than in natural ecosystems.

Key words: conifers, artificial reproduction, Siberian fir, microsporogenesis, meiosis, chromosomes, meiotic
anomalies.
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