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OOHOBJIEHHBIX MaTepuajaoB
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B cratbe IIPUBOAATCA PC3YJIbTAThI HI/IT03M6pPIOJIOFI/I‘{eCKI/IX I/ICCJIeI[OBaHI/Iﬁ II0 HU3Y4YCHHIO
IMOTOMCTBA AaHAYINNIOMJIOB W NPCAIararorcsa METOJAbl TCHETHUYCCKOIO OOHOBJICHHUS caxapHoﬁ CBCKIJIbI,
IIyTeM FHY6OKOFO HU3YyUCHUS aAHAYIUIOMOHBIX IIOTOMCTB MW OUIAIINIOMAOB IIOJYYCHHBLIX U3

TETPAILIOUJHON CaXapHOU CBEKJIBI.

VY crarTi HaBeaeH1 pe3yabTaTH MUTOEMOPIOIOTIYHHUX JOCHTIKEHB 110 BUBUCHHIO ITOTOMCTBA
aHAYTUIOIIB 1 TPOIIOHYIOTHCS METOAN TeHETUYHOTO OHOBJICHHS ITyKPOBOTO OypsiKa, IUITXOM
IMOOKOTO BUBYCHHS aHAYILIOTTHUX TTOTOMCTB 1 JUTAIUIONIIB OJIEP)KaHKUX 3 TETPATLIOiTHOOTO

IIYKpOBOTO OypsiKa.

In the article the results of researches on the study of productivity of posterity of aneuploides
are led and the methods of genetic renovation of sugar beet are suggested, by the deep study of

aneuploides posterities and digaploides got from the tetraploides sugar beet.

KnroueBpie cioBa: I'€HOMHBIE HapylIEHHUs, TETPAIUIOWAbI, AHEYIUIOWbI, JAUTAILIOUBI,
raMeToreHe3, Mewo3, MbUIbIAa, dMOPHOTeHe3, 3apoJIbIll, alOMUKCUC, TPUCOMHUKHU, MOHOCOMUKH,
HYJIECOMHUKH.

Kirouogi cnoBa: ['eHOMHUE TTOpYIIIEHHS, TETPAIUIOi iU, aHSYTIJIOTIU, AUTAIIOIId, TaMETOTeHE3,
MeN03, TUJIOK, EMOpIoreHes3, 3apo0K, allOMIKCUC, TPUCOMUKH, MOHOCOMUKH, HYJIECOMUKH.

Keywords: Genom distortions, tetraploid, aneuploidy, dihaploid, gametogenesis, meiosis,

pollen, embryogenesis, embryo, apomixic, trisomic, monosomic, nullisomic.



http://www.multitran.ru/c/m.exe?t=3637444_1_2&s1=%E3%E5%ED%EE%EC%ED%FB%E9
http://www.multitran.ru/c/m.exe?t=1148162_1_2&s1=%ED%E0%F0%F3%F8%E5%ED%E8%E5
http://www.multitran.ru/c/m.exe?t=1812766_1_2&s1=%E4%E8%E3%E0%EF%EB%EE%E8%E4
http://www.multitran.ru/c/m.exe?t=4308762_1_2&s1=%E3%E0%EC%E5%F2%EE%E3%E5%ED%E5%E7
http://www.multitran.ru/c/m.exe?t=4312736_1_2&s1=%F2%F0%E8%F1%EE%EC%E8%EA
http://www.multitran.ru/c/m.exe?t=2748332_1_2&s1=%EC%EE%ED%EE%F1%EE%EC%E8%EA
http://www.multitran.ru/c/m.exe?t=4310741_1_2&s1=%ED%F3%EB%EB%E8%F1%EE%EC%E8%EA

MHuoronetHue 3MOpPHOIOTHYECKHE HCCICIOBAHUS TETPAIUIOMAHBIX (POPM caxapHON CBEKJIBI
BBISIBWJIM YacTO€ NPOSABICHHE B KX IMOTOMCTBE TPHUIUIOMIHBIX W AHEYIUIOMJHBIX PACTEHUM C
Pa3IUYHBIM KOJIHMYECTBOM XpoMocoM [1].

Hecmotpst Ha oTpuuarenbHbIe CTOPOHBI AHEYIUIOAMH, ATO SIBJICHUE MOXHO HCIIOJB30BaTh B
TEeHETUYECKUX HCCIEJOBaHMUIX, OCOOEHHO y OOBEKTOB C XOPOILIUMM KapHOJIOTMYECKHM CTPOECHUEM
XpOMOCOM AJisi pa3pabOTKH BOIIPOCOB TEOPETHUUECKOTO M MPAKTUYECKOTO XapakTepa. AHEYIUIOUAMS
BBI3BIBAECT HAPYIICHUS] TEHOMHOTO COCTaBa PACTEHH, YTO CIOCOOCTBYET YIUIYyOJIEHHOMY IO3HAHHIO
UX TE€HETUYECKOTo CTpoeHMs. [Ipu momomu TpHUCOMUKOB, MOHOCOMUKOB M HYJUINCOMUKOB BEIYTCS
OOJIBbIINE UCCIEI0BAHMS IO U3YYEHHUIO T€HETUYECKUX (DYHKIMM OTAEIbHBIX XPOMOCOM, OCOOCHHOCTH
JICHCTBYS T'EHOB M WX ajutenielt [2].

Henanb padorbl: BbIABUTH M NMPOBECTH LUTOJIOTMYECKUE HCCIECIOBAHUS HOBBIX I'€HETHYECKHU
M3MEHEHHBIX PACTEHUN Cpeau MOTOMCTBA TETPAIUIOMJAHOW M aHEYIUIOMIHOM CaxapHOM CBEKIIBI C
LIEJIbIO UCIIOJIB30BAHUS UX B CEJICKIUU.

Metoauka npoBeaenusi: ONbITHl NMPOBOAWIMCH Ha 0a3ze YMAaHCKOTO TrOCyJIapCTBEHHOTO
arpapHoro yHuBepcuteta (arpoduoctanius) u MHCTUTYTa OMOSHEPreTUYECKUX KYJIbTYp U CaXxapHOM
ceexiibl YAAH (1. Kues).

JUist u3ydeHust ObUIM B3SIThl aHEYIUIOWJHBIE (OPMBI € HECOATAHCUPOBAHHBIM YHUCJIOM
xpomocoM 21 = 23, 2n = 28, 2n = 29, 2n = 30, 2n = 34, 2n = 35, 2n = 37, 2n = 38, 20 = 39,
BBIJICJIMBIINXCS U3 TETPAIUIOUIHOTO copTa belonepkoBCKOro MpoOMCXOKAEHUS U AUTarIonabl 21 =
18 (BO3BpaTHO-PUBEPCUBHBIC TUILIOU LI U3 MTOTOMCTBA aHEYIUIOW0B). M3yueHsl mpoiecchl Melo3a,
ramMeTrorenesa u smopuorenesa. Kontposnem ciyxuiin oObIlUHBIE TETPAIIOn bl 21 = 36 yiaydllleHHbIE
M0 KayecTBY IbUIbLbI 211 = 36 (Tun 1) u terpamion bl 21 = 36 ¢ MJIOXUM Ka4eCTBOM MbUIbILI  (TUI
2). MeTozpl y4éTa U IUTOIMOPUOJIOTHUECKUX aHAIM30B C/ICIaHbI 110 OOMIETPUHATON MeTOIUKe [5].

Pe3yabTarbl NPOBEAECHHBIX MCCICIOBAHMHM II0Ka3aJd, YTO B MEHO3€ aHEYIUIOMIHBIX
pacTeHul HaOMoAaeTcsl psii OTKIOHEHUH B KOHBIOTAMM XPOMOCOM, YTO Ha CTaJAUM JUAKHUHE3a
BbIpaXkaeTcsi B 00pa3oBaHUM, KpPOME KBaJIPHUBAJIECHTOB M OWBAJIIEHTOB, YHUBAJICHTHBIX XPOMOCOM.
XapakTep KOHBIOTallul XpOMOCOM ONPEAEISAET MPOXO0KACHUE NJATBHEUIIINX CTaaui Mero3a. Hannune
YHHUBAJICHTOB B JIMaKuMHE3€ BEAET K HapyueHusM metadassl I, anadaszel [ u conpoBoxnaercs decro-

PSAAOYHBIM pa30pocoM XpPOMOCOM M HEOAHOBPEMEHHBIM HX NPOABIKEHHEM K ToiocaM. B



MHTEPKUHE3€E BCTPEYAIOTCSI XPOMOCOMBI, BELIOPOIIIEHHBIE B IUTOILIA3MY.

Habmromaetcs 61okupoBanue paboThl BEpETeHA, KOT/Ia XPOMOCOMBI JICTIATCS, HO HE PacXOAsATCS
K MOJIFOCaM, YTO MPUBOJUT K 0OPa30BaHUIO HA CTaJAUMU TETPa MUKpOCHOp oT 3 A0 9 siaep.

[Ipu u3ydyenun ramerorenesa y aneymionaos ¢ 28, 34, 39 xpomocomaMu ObLITM OOHAPYKEHBI
HEMpPaBWJIbHBIE MHTO3bl B TBUIBIIEBBIX 3EpHAaX. Y TIOJIOCOB YacTO HAOMIOAAIOTCS TPYIIbI,
pa3IMYaroNIUecs MO YUCITY XPOMOCOM; KOJIMYECTBO CIIEPMUEB B MUKPOCTIOPAX WJIU YBEIUYUBACTCS 10
TPEX-YETHIPEX WJIM OHHU COBEpIIEHHO He dopmupyroTca. MHorma BMECTO JABYXKJICTOUHBIX
raMmeTo(UTOB CO CrielM(pUIESCKUM CTPOSHHEM BEreTaTHBHOM M IeHepaTHBHOM KJIETOK BO3HUKAIOT JIBa
OJIMHAKOBBIX SJpa, HAMOMHUHAIOIIME BereraTuBHble. OJHO M3 HUX HMHOTNA JEIUTCA el pa3 ¢
obpa3oBaHHeM TpEX OAMHAKOBBIX II0 BHUIY SJEp, Pa3IUYAIONIUXCA TOJIBKO pa3MepaMH.
dopMmupoBaHuEe 'CIEPMUEB B TaKUX CiIy4yasX HE MPOUCXOAUT. BenauunmHa MNbUIBLEBBIX 3€pEH
koJieosercs ot 8,1 MkM 10 38,0 MKM, U3 KOTOPBIX MEJIKHE MbUIBIEBbIC 3epHA OOBIYHO CTEPUIIbHBIE.
Jluametp dhepTUIBHBIX MBUIBIIEBHIX 3¢peH 0€3 SBHBIX HapyIIeHU HaxoauTcs B npenenax 20,0 - 26,0
MKM, a B cpeaHeM cocrtasisier 23,0 MkM. [IbuiblieBBIE 3€pHA, UMEIONINE HECKOJIBKO CIIEPMHUEB WIIA
MHKpOsIpa, TO0CTUTAIOT 28,5- 38,6 MKM B AMaMETpE.

[Ipu ckpemumBaHUM aHEYIUIOUIHBIX pACTEHUN HAOIIOAAIOTCS TEHOMHBIC HapyIICHUS,
BBI3BAHHBIC CIUSHHEM TaMeT C YHCJIOM XPOMOCOM, OTKJIOHSIOUIMMCS OT TaIlJIOMJAHOTO WM
numioniHoro. ChusHue ABYX 18-TM XpOMOCOMHBIX TaME€T HE paBHOLIEHHO ClusHuio 19+17
XPOMOCOMHBIX. Y BTOPOTO PACTEHHUSI TOJIBKO CEMb XPOMOCOM OYIyT MPEACTaBICHBI UYETHIPHMS
roMOJIOTaMH, BOChbMasi OyJIeT UMETh IISITh TOMOJIOTOB U JIeBsiTas TOJbKO Tpu. Eciau popmymny nepBoro
TETPAILIOUIHOTO PACTEHHS] MOXKHO TpeAcTaBUTh 9x4=36, To BTOporo 7x4+5+3=36. [Ipu ogquHakoBoit
CyMME€ XpPOMOCOM T'€HETUYECKOE, COJepKaHuEe UX HE HIACHTUYHO, TaK KaK MTpaeT poJib HE TOJIBKO
YHUCJIO0 XPOMOCOM, HO U UX UHIAUBUIYAIbHOCTh, a TAKXKE COOTHOUIEHHWE TOMOJIOTMYHBIX XPOMOCOM.
Takoe n3MeHEeHHEe MOXKET MPOU30MTH C JIIOOBIMU XpoMOcOMaMH Habopa U B J0OOOM COYETaHUH, UTO
OTIpENIeIIICT CIEKTP BapbUpOBaHUS ATUX (GopM. ['eHOMHBIE HapylIeHUs] B MOTOMCTBE aHEYILIOUIOB
BCE€ YBEIMYUBAIOTCS, COMPOBOXKIAICh M3MEHEHUSIMU TeHHOTO OajlaHCa B 3aBUCHMOCTH OT KOJUYECTBA
Y COOTHOIIICHUSI COCTABJISIIOIIUX UX XPOMOCOM. ITO HAOJIOAAETCS U B IOTOMCTBAX aHEYIUTIOUTHBIX
pacTeHul CTaOWIIBHBIX MO YHCITY XPOMOCOM, HO OTIUYAIONIUXCS OT OOBIYHBIX JHWIUIOUJIOB KaK TIO
BHEITHUM MpPHU3HAKaM, TaK U MO TEUYCHHIO TeHEpaTUBHBIX mporieccoB. IIpu TakoM BapbUpOBaHUU
BBIJICJISIIOTCSL PACTEHHUSI C XOPOIIMMHU TMOKa3aTeasiMU. Tak, y CaXapHOW CBEKJIbI CPEAU aHEYILJIOMIOB

Ha6JHOI[a€TC$I O6p&30BaHI/Ie B HX IIOTOMCTBax npeoGnanaromero KOJIMYCCTBA TCTPAINIOMIHBIX



pactenuii (10 60% B cpexrem). KomndecTBo, nake HanboJiee paclpoCTpaHEHHBIX, aHEYTUIOUIOB C 35
u 37 xpomocomamu, He npeBbimaeT 7-16% u B cpennem  pasusiercs 15,5% u 23,7%.

B osmOpuorenese aHEyIUIOMIOB BCTPEYAIOTCS 00Jiee 3HAYUTEIIbHBIC HAPYIICHHS, YEeM Y
TETPAIUIOUIOB, HO Y KaXKJIOTO U3 HUX, XOTS Obl HEOOJBIIOE KOJIMYECTBO CEMSH, BCE K€ JOCTUTACT
HOPMAJILHOTO MOP(OJOTUYECKOTO CTPOCHUS U (DU3UMOJIOTHUECKON 3PEsIoCTH, O0eCHeYUBAIOIINX
XOPOIITYIO BCXOXKECTb.

Yepes 8-12 yacoB mociie Hayada IBETEHUS KOJUYECTBO 3UTOT MPEOOJAacT y JUILIIOUIHBIX
dbopM U YIY4IICHHOW TETParuIOuIHOW CBEKJIbl. HecnuBimecs mNONSpHBIE siipa BCTPEYAIOTCA Yy
MHOTHUX aHEYIUJIOMIOB U Y UCXOJHOU TeTParuiouIHONU POpMbI, HEOPA3BUTHIE 3aPOIbIIICBLIE MEIIKH -
TOJIbKO y aHEYIUIOUJIOB. Y aHEYIUIOUJ0B OOHApPY>KEHBbI MHTEPECHBIC KAPTHHBI THOEN HEOONBIINUX
enié MHOTOKJIETOYHBIX 3apOJIbIIIeH, Y KOTOPBIX HE 00pa3yroTCsl KIETOUHbIE OO0JI0UKH, a sipa JieKat
B OOmIel MUTOIIa3Me, Kak y cuHUUTHUS. MHOrma oTCyTCTBYET o0OIas LMTOIUIa3Ma, a KIETKH
3apojpla JiexkaT 000COOJIEHHO JpYr OT Jpyra, MpuaaBas €My HEOObIYaliHO pacTpEnaHHBIA BUJI.
Takue 3apoAbIlId BCKOPE OTMUPAIOT U 3aChIXAIOT.

HaGnromaercss oTMupanue CceMsIOYeK Ha paHHUX CTaauAX Pa3BUTUS  BCIEACTBUE
HEJIOPa3BUTOCTH 3aPOJIBIIIEBBIX MEIIKOB WM HAPYIIEHUH MPOLIECCOB OMBUICHUSI M OTLJIOJ0TBOPEHUSI.
Ha 6osiee mo3nHux cragusix, Ha 8-12 naeHb, KOT/Aa 3apOJIbIl JOCTUTaeT (GOpMBI I1apa U 00pa3oBaHUS
ceMsiIoNiel, HaOMIofaeTCsl OTCTaBaHUE CEMANOYEK B Pa3BUTUHU, NPOTEKAIONIEE C Pa3TUYHON
MHTEHCUBHOCTBIO B 3aBUCHUMOCTH OT TE€HETHYECKMX OCOOEHHOCTEN aHeymiouaoB. boiiee win MeHee
3HAYUTENbHAS YACTh CEMSIIOYEK JTOCTUTAET MOJIHOTO Pa3BUTHSL.

Ha cragum 16-29 nHeil B KOHTpoOJIE W y YIYYIICHHBIX TETPAIJIONIOB 00Jiee TMOJOBUHBI
3apOJIBIIIEH JIOCTUTAIOT TMOJHOTO MOP(OJIOTHYECKOr0 Pa3BUTHUSI, OCTaBasCh emé (HU3NOTOTHYECKU
HE3peabIMU. Y aHEyIUIOWIOB MPeoOIaaroT 3apoAbId € ceMsaoisaMu oT 1/4 no 3/4 nmunbl
3apOABIIIEBOTO MEIIKA U UMEIOTCS e1lI€ 00JIee OTCTAIOIINE CEMSITIOUKH.

Hanbonpliiee KOIMYECTBO HOPMAJIBHO PA3BUBAIOIIMXCS CEMSH HAOMIOJAeTCs Y JUIUIOUTHON WU
VIIYYIICHHOW TETPAIJIONIHON CBEKJIBI M TOJIBKO y HUX HE OOHAPYX EHBI Ae(EKTUBHBIC 3aPOIBIIICBHIC
MEIIKHU. Y U3YYEHHBIX aHEYTUIOU IOB MOJTHOTO Pa3BUTHUS JOCTUTAET HEMHOT'O 00JIee TPETH CEMSIH.

Ha 24-28 neHb y KOHTPOJIBHBIX PACTEHUI M YIIYYIIEHHBIX TETPAIJIOWIOB 3HAYUTENbHAS YaCTh
sapoaeimet 95,0 % wm 86,0 %, COOTBETCTBEHHO, IOCTUTAET ITOJTHOM MOP(OIOTHICCKOU H
(U3HOTOTUYECKOM 3PETOCTH.

MHorue 3apOoAbIIIN AHCYIUIOUMIOB OTCTAIOT B PA3BUTUHN, ACTCHCPUPYA HA PA3JIMIHBIX CTAAUAX.



YacTo 3apoJbIlIi OCTAIOTCS HEAOPA3BUTHIMHU U J1e(DEKTUBHBIMU C YKOPOUEHHBIMU CEMSIONISIMU WIIH
JOCTUTAIOT TOJBKO MIAPOBUIHON WM cepaueBUIHON (opmbl. YacTh cemsmouek aereHepupyeT Ha
emi€ 6osee paHHUX CTAIUAX. B mporiecce pa3Butus cemsH y aneymionoB 2m = 28, 2m = 30, 2m = 35,
2n =37, 2n = 38 ycTaHOBIJIEHA HYLIEJUIApHAs YMOPUOHUS U TOMUAIMOpUOHUS. B o1HOM 3apoibliieBoM
MeENIKe 4acTo (HOpPMHUPYETCs MOJIOBOM M AlOMUKTHYECKUN 3apOJABIIIN. AMOMUKTUYECKUN 3apOJIbIII
pacrojaraercsi Wi HUKe MOJIOBOTO, UJTH B Xaja3aJdbHON 4acTH 3apo/IblieBoro Memka. Habmomnaercs
o0pa3oBaHME ANOMUKTHUYECKUX 3apOJIbIIIICH, PACHOJIOKEHHBIX HUKE HOPMAJBHOTO amnmapara Wiu
Jerenepupymomiero. B 3apoapiiieBoM Melike OOHApY>KUBAIOTCS OJHA WM HECKOJIBKO KPYIMHBIX
KJIETOK, M3 KOTOPBIX B IIOCICACTBHM OOpa3ylOTCs amoMuKTHYeckue 3apojisimu. [3,4]. Yacro
HaOmrogaeTcss 0Opa3oBaHUE 3apojiplllield B BUAE «IIapa» O0€3 TMOJBECKOB WM HYNIEIUIIPHBIX
3apOJBIIIEM Ha JUIMHHBIX IOABECKax. B Xama3zanpHOM 4YacTH 3apOJBIIIEBOTO MEIIKA OTMEYaeTCs
oOpa3oBaHHe OECKIETOYHOM TKaHU C TYCTOM LUTOIIA3MOM U KPYNHbIMU siipaMu. Ha Gosee mo3nHux
CTaJMsIX Pa3BUTHUS B BEPXHEH 4aCTU 3apOIBIIIEBOr0 MEIIKA HAOIIOAAI0TCS 3aPO/IBIIIN, TOBEPHYTHIE K
MUKpoOnuje Wind Jexamue OokoMm. ClenyeT OTMETHUTb, YTO HE BCE ANOMHUKTUYHBIE 3apOAbIIIN
JIOCTUTAIOT TIOJIHOTO Pa3BUTHS, YACTh U3 HUX MorudaeT. Bmecte ¢ TeM BbIsiBlieHHE HOpM PACTEHHI C
AJIEeMEHTaMHU allOMUKCHCAa M MPOBEACHHE OTOOpa Cpelrd HHUX MOXKET CIOCOOCTBOBATH YCHIICHHUIO
CKJIOHHOCTH CaxapHOM CBEKJbI K alOMUKTUYECKOMY Pa3MHOKEHHMIO M BBIIEIECHUIO JOHOPOB ATOTO
MpU3HAaKA.

B moroMcTBax uramioMgHbBIX pacteHHE (2m = 18) TposABIAIOTCA  XapaKTEpHBIC
O6roMopdoIorHuecKrue MPU3HAKK B BHUJE TOJMAIMOPHOHMHM W Jp., YTO TO3BOJISIET OTHECTH HMX K
AllOMUKTAM.

[lapTeHOreHeTHYEeCKOe pAa3BUTHE 3apPOABIINIEH HAOIIOJAETCs JOBOJBHO YAacTO TaKXe Mpu
MPOBEJICHUN BaJICHTHBIX CKPEIIUBAHUN TETPAIIOUIOB C AUIUIOUIaMH U Tpuronaamu. B pesynbrarte
ATUX CKPEUIMBAaHUN B MOTOMCTBax (GopMupyroTcs nurounasl 10 42,1 % u terpamnounst 10 45,9 % .
Bo3HukHOBEHME TUIIOUAOB, MO-BUAMMOMY, MPOUCXOJUT B PE3yibTaTe aABEHTHUBHONW >MOPUOHUU
WJIM arioraMHM, a TMOSBIICHUE TETPAILIONIOB OOYCIOBIEHO, BO3MOXHO, (DOPMHUPOBAHUEM 3apOJIbIIIIa
U3 3UTOT, 00pa30BaBIIMXCS OT CIMSHUS SHUEKIETOK ¢ HEPEeIyLIMPOBAHHBIM HAOOPOM XpPOMOCOM U
TUIIONAHON NbUIbLbI. Hannune HepeaylupoOBaHHBIX SMIIEKIETOK CBUAETEIBCTBYET O HAIMYUU Yy
caxapHOU CBEKJIbI CKIIOHHOCTH K aramocrepMui. [4]

BoiBoabl: B Meiio3e aHeyrmuiouIHBIX pacTeHUM HAOMIOJAeTCS Psii OTKIOHEHUM, BEIYIIMX K

O6p330BaHI/IIO MNPpECUMYIICCTBCHHO  AHCYINNIOMJIHBIX TaMCT, BapbUPYHOOIMX 110 BCJIUMYMHC H



cozepkaHuio xpomocoM. Hepenko HaOmronaercs qerenepanns My>KCKUX raMeT Ha MOCJIEIHEM 3Tare
rameToreHesa ¢ 00pa3oBaHUEM, BMECTO OOBIUHBIX TPEXKIETOUHBIX MBUIBLIEBBIX 3€PEH, BYSIECPHON U
TPEXbAIEPHON MBUIbLBI, HECIIOCOOHON K OIIOJOTBOPEHUIO.

WN3MeHEeHUsT TEHEeTMYECKOrO0 XapakTepa BBI3BIBAIOT IIOSBJICHHE HOBBIX pPACTEHUW, Cpeau
KOTOPBIX BO3MOKHO BO3HHUKHOBEHHE 0C00€il ¢ Xopomum MOp(HOJIOrHYeCKUM CTPOCHUEM, I10-
BBIIIEHHON YCTOMYHUBOCTBIO U BBICOKOM MPOAYKTHBHOCTBIO.

BrisiBIEHHAss CKIOHHOCTh AHEYIUIOWJIHBIX W JUTAIUIOWJIHBIX PACTEHUHM K aloOMHUKCHCY U
npoBelieHne OTOOpa MOXKET CIOCOOCTBOBATh YCWJICHHIO CKJIOHHOCTH K alOMHKTHYECKOMY
Pa3MHOXEHUIO U BBIIEJICHUIO JOHOPOB allOMUKCHCA, KaK HOBBIX (DOPM pacTeHUi AJisi CEJIEKIUOHHOU

paboTHI.
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ANEUPLOIDY CYTOEMBRYOLOGICAL PECULIARITIES IN THE POPULATION OF
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Lyudmyla P. Perfilyeva, Ph.D. in Biology

Pavlo Tychyna Uman State Pedagogical University
Ukraine

Cherkassy region

In the article cytoembryological research results for aneuploidy progeny studing were

described. Aneuploidy forms with unbalanced chromosome number 2 = 23, 20 = 28, 2n = 29, 2n =
30, 2 = 34, 21 = 35, 2 = 37, 21 = 38, 2n = 39, secreted from tetrapodal variety of Bila Tserkva

origin and haploids 2 = 18 (recurrent and bidirectional diploids of aneuploidy progeny) were given
for the research. Meiosis, gametogenesis and embryogenesis processes were investigated. Typical

tetraploid 2m = 36, improved in quality of pollen 2 = 36 (type 1) and tetraploid 2 = 36 with pollen
bad quality were the control.

Series of deflections in chromosomes conjugation were observed in aneuploidy plants meiosis.

Distortions of metaphase | anaphase | were the result of this. Methods of sugar beet genetic turnover

were suggested.

When investigating aneuploidy with 28, 34, 39 chromosomes gametogenesis irreqular mitosis

pollen grains were discovered. Polyspermy phenomenon was the result of this.

The size of pollen grains was varied from 8,1 micron to 38,0 micron. Small pollen grains were

generally abortive.

Greater distortions were occurred in aneuploidy embryogenesis than in tetraploid. But each of

them had small amount of seed, which reached ordinary structural composition, physiological

maturity providing good germination.

Typical biostructural characters in the form of polyembryony, pistillody
and others were exhibited in aneuploidy 2o = 23, 2n = 28, 2 = 29, 2n = 30, 20 = 34, 2n = 35, 2n =
37, 2n = 38, 2 = 39 and dihaploid plants(2m = 18), allowing to refer them to apomict.

The availability of unreduced ovigerms was indicative of sugar beet agamospermy presence.

Methods of sugar beet genetic turnover were provided as a result of in-depth research of

aneuploidy progeny and dihaploid derived from tetraploid.

The embryology researches of tetraploid forms of sugar beet of many years exposed the
frequent display in their posterity of triploid and aneuploidy plants with a different quantity of
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chromosomes [1].

In spite of the negative sides of aneuploidy, this phenomenon can be used in the genetic
researches, especially at the objects with the good karyological structure of chromosomes for
development of questions of theoretical and practical nature. Aneuploidy causes violations of
genome composition of plants, that is instrumental in the deep cognition them genetic structure.
Through trisomic, monosheat-fishes and nullisomic are conducted large researches on the study of
genetic functions of separate chromosomes, features of action of genes and them S-allele [2].

Work aim: To expose and conduct cytological researches of new genetically changed plants
among posterity of tetraploid and aneuploidy sugar beet with the purpose of the use them in the
selection.

Methods of conducting: The experiments were conducted on the base of Uman state agrarian
university (agrobiological station) and Institute of bioenergetic cultures and sugar beet of NAAS
(Kiev).

For the study were taken aneuploidy form with the unbalanced number of chromosomes 2 =
23,2n =28, 2n =29, 2n = 30, 2 = 34, 2n = 35, 2n = 37, 2n = 38, 2n = 39, being selected from the
tetraploid sort of Bila Tserkva origin and dihaploid 2 = 18 (reciprocal and reversible dihaploid from

posterity of aneuploidy). The processes of meiosis are studied, gametogenesis and embryogenesis.

As ordinary tetraploid served the control 2m = 36 improved in quality of pollen 2 = 36 (type
1) and tetraploid 2n = 36 with the bad quality of pollen (type 2). Consideration methods and
cytoembryological analyses are done on the generally accepted methods [5].

The results of the conducted researches showed, that in meiosis aneuploidy plants there is a
row of rejections in conjugation of chromosomes, that on the stage of diakinesis is expressed in

education, except for tetravalents and bivalents, univalent of chromosomes. The nature of

conjugation of chromosomes determines passing further stages of meiosis. The presence of
univalents in diakinesis conducts to the metaphase | violations, anaphase | and is accompanied by
the disorderly throwing about of chromosomes and unsimultaneous their advancement to the poles.
The chromosomes, thrown out in the cytoplasm, meet in interkinesis.

There is blocking a work of spindle, when the chromosomes are divided, but do not go away
to the poles, that results in education on the stage of tetrad of microspores from 3 about 9 kernels.

In case of the study of gametogenesis at aneuploidy with 28, 34, 39 chromosomes the wrong
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mitosises in the pollen corns were revealed. At the poles there often are groups differentiating on the
number of chromosomes; the quantity of spermium in the microspores is or increased about three-

four or they are not quite formed. Sometimes in place of twocellular gametophytes with the specific

structure vegetative and genesic cages arise up two identical kernels, reminding vegetative. One of
them is sometimes partaken once again with formation of three identical on the kind kernels
differentiating only by the sizes. Spermium forming in such cases does not take place. The size of
pollen corns hesitates from 8,1 micron to 38,0 micron, from which shallow pollen corns generally
sterile. Diameter of fertile pollen grains without the obvious violations is within the limits of 20,0 -
26,0 micron, and on the average makes 23,0 micron. Pollen corns having a little spermium or

microkernels, arrive at 28,5- 38,6 micron in the diameter.

In case of crossing aneuploidy plants exist genome violations caused by confluence of gamete

with the number of chromosomes deviating from haploid or diploid. Confluence two 18-tm

chromosomal gamete not equivalently to the confluence 19+17 chromosomal. At the second plant
only seven chromosomes will presented four homotypes, eighth will have five homotypes and ninth
only three. If formula of the first tetraploid plant it is possible to present 9x4=36, second
7x4+5+3=36. At the equal sum of chromosomes genetic, maintenance them not identically, since the
role plays not only number of chromosomes but also their individuality, and also correlation of
homological chromosomes. Such change can take place with any chromosomes of set and in any

combination, that the spectrum of varying these forms determines. Genome of violation in posterity

of all aneuploidy are increased, accompanied by the changes of gene balance-sheet depending on the
quantity and correlation of making their chromosomes. This exists in posterities of aneuploidy plants
of chromosomes stable on the number, but different from ordinary diploid both on the external signs,
and on stream of the genesic processes. In case of such varying the plants with the good indexes are
selected. So, at the sugar beet among aneuploidy there is an education in their posterities of
prevailing quantity of tetraploid plants (about 60% on the average). Quantity, even most widespread,
aneuploidy with 35 and 37 chromosomes, does not exceed 7-16% and is evened on the average
15,5% and 23,7%.

The considerable violations meet in aneuploidy embryogenesis more, what at tetraploid, but at
each of them, though two-bits of seeds, however achieves the normal morphological structure and
physiological maturity securing a good germination.

In 8-12 hours after the beginning of flowering the quantity of zigocyte prevails at the diploid
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forms and improved tetraploid beet. The unmeeting arctic kernels meet at many aneuploidy and at
the initial tetraploid form, underdeveloped embryonic sacks - at aneuploidy only. At aneuploidy the
interesting pictures of still multicellular embryos small to the death, at which the cellular shells do
not appear, are revealed, and the kernels lie in the general cytoplasm, as at syncytium (. Sometimes
the general cytoplasm is absent, and the embryo cages lie isolated friend from the friend, giving to
him an extraordinarily dishevelled kind. Such embryos before long die off and dry up.

There is dying off seedbud on the early stages of development because of the
underdevelopment of embryonic sacks or violations of pollination processes and impregnation. On
the more late stages, on 8-12 day, when the embryo achieves the form of ball and education by the
seed-lobe, there is a lag of seedbud in development, flowing with a different intensity depending on

the genetic features of aneuploidy. More or less considerable part of seedbud achieves the full

development.

On the stage of 16-29 days in the control and at the embryos improved tetraploid more than
the half achieve the full morphological development, remaining still physiological immature. The
embryos with the seed-lobes from 1/4 about 3/4 length of embryonic sack prevail at aneuploidy and
there are still more backward seedbud.

Most of normally developing seeds exists at diploid and improved tetraploid beet and only at them
the defective embryonic sacks are not revealed. At studied aneuploidy achieves the full development
a bit more to third of seeds.

On 24-28 day at the control plants and improved tetraploid considerable part of 95,0 %

embryos and 86,0 %, accordingly, achieves the full morphological and physiological maturity.

Many embryos of aneuploidy fall behind in development, degenerated on different stages.

Often the embryos remain underdeveloped and defective with the shortened seed-lobes or achieve

only the spherical or heart-shaped form. The part of seedbud degenerate on the still more early

stages. In the process of development of seeds; at aneuploidy 2m = 28, 2 = 30, 2n = 35, 2n = 37, 2n

= 38 nucellar embryony and polyembryony are set. In one embryonic sack is often formed by the chaff

and apomictic embryos. Apomictic the embryo is disposed either low of sexual or in the
xanasanpHo# part of embryonic sack. There is a formation of apomictic embryos subjacent normal
vehicle or "degenerating”. In the embryonic sack one or a few large cages are revealed, from which

farther more appear apomictic embryos. [3,4]. Often there is a formation of embryos as ball without

suspensorium or nucellar embryos on the long pendants. In the xamazansHoit part of embryonic sack
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the formation of acellular fabric with the thick cytoplasm and large kernels is marked. On the more
late stages of development in the overhead part of embryonic sack there are embryos facing a

microsaw or lying sideways. It should be noted that not all apomictic the embryos achieve the full

development, part from them perishes. At the same time the exposure of forms of plants with the
elements of apomixis and conducting a selection among them can be instrumental in strengthening
the sugar beet propensity to the apomictic reproduction and selection of donors of this sign.

In posterities of dihaploid plants (2o = 18) the character biomorphological signs as

polyembryony and etc. are shown, that allows to deliver them to apomict.

Parthenogenetic development of embryos exists pretty often also during conducting a valency

crossing of tetraploid with diploid and triploid. As a result of these crossing in posterities diploid
about 42,1 % and tetraploid about 45,9 % are formed . Origin of diploid, presumably, takes place as

a result of adventive embryony or apogamy, and the appearance of tetraploid is conditioned,

possibly, by forming an embryo from zygote appearing from confluence of ovules with the

unreduced set of chromosomes and diploid of pollen. The presence of unreduced ovules testifies to

the presence at the propensity sugar beet to agamospermy. [4]
Inferences: In meiosis of aneuploidy plants there is a row of rejections, that leads to primarily

aneuploidy gamete forming varying in the size and maintenance of chromosomes. Frequently there

is a degeneration of masculine gamete on the last of peat-time of gametogenesis with education, in

place of the ordinary threecellular pollen corns, binucleate and trinuclear of pollen, insufficient to the

impregnation.

The changes of genetic nature cause appearance of new plants among which the origin of
individuals with the good morphological structure, promoted stability and high productivity is
possible.

The exposed propensity of aneuploidy and dihaploid plants to apomixis and conducting a
selection can be instrumental in strengthening a propensity to the apomictic reproduction and

selection of donors of apomixis, as new forms of plants for the selection work.
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[Menas CTATDBHA YK 633.63:581.3

[HurodMOpuoOrHYecKrHe OCOOEHHOCTH  AHEYIUIOWAOB B  MONMYJSIHUAX
TEeTPAILIOUAHBIX (OpPM caxapHOil CBeKJIbI KAaK MCTOYHHK TIeHeTHYEeCKH

OOHOBJIEHHBIX MaTepuajaoB

Heppunsesa JLIL., kanauaatr 0MOJIOrMYECKUX HAYK
YMaHCKHH ToCyJapCTBEHHBIN negarormyeckuii ynupepcurer umenu Ilasaa TerumHbl,
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FHY6OKOFO HU3YUCHUS aHAYINIOMAHBIX IIOTOMCTB M JUIAIINIOWIO0OB ITOJYUYCHHBIX H3 TGTpElHJIOHI[HOfI

CaxapHOU CBEKJIBI.

VY craTTi HaBeAeH1 Pe3yabTaTH JOCIIKEHb TI0 BABYEHHIO MPOTyKTUBHOCTI MIOTOMCTBA
aHAYTUIOIIB 1 TPOIIOHYIOTHCS METOAN TCHETUYHOTO OHOBJICHHS I[yKPOBOTO OypsiKa, IIUITXOM
rJIMOOKOTO BUBUCHHSI aHAYTIJIOITHUX TOTOMCTB 1 IMTAIUIOI/IB OJEP>KaHUX 3 TETPATIOITHOOTO

IIYKpOBOTO OypsiKa.

In the article the results of researches on the study of productivity of posterity of aneuploides
are led and the methods of genetic renovation of sugar beet are suggested, by the deep study of

aneuploides posterities and digaploides got from the tetraploides sugar beet.
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[Tonmummonaunss  SBASETCSA BaXKHEUIIMM  (PAKTOPOM  HBOJIIOIMU  PACTUTEIIBHOIO  MHpA.
BonbmiHCTBO — mpencTaBUTENeM  AUKOpACTymied M KyJAbTYpHOW  (JOpBl  NPUHAUIEKUT K
nonumioniaM. YMCIeHHOCTh MOJIMIUIOWIOB BCE YBEIUYUBACTCS B CBA3U C MEPECMOTPOM Oa30BBIX
yucea XpoMOCOM BO MHoOrux popgax. Illupokoe pacrpocTpaHEeHUE MOMUIUVIONINH Y PACTECHUM
CBHUJICTEIILCTBYET O TOM, UYTO C HEW CBSI3aHBI OMNpEACICHHbIE OWOJOTUYECKUE MPEUMYIIECTBA,
No3BOJISIONIME POopMaM C YMHOKEHHBIM HA00OpPOM XPOMOCOM COXPaHAThCSA U oOekaaTh B OOprOE 3a
CYyILIECTBOBAHHE.

[To3HaHue MONMUIUIONIUM KaK BaKHEHIIEH OMOJOTMYECKONM 3aKOHOMEPHOCTH CTUMYJIMPOBAIIO
MOUCK 3(PPEKTUBHBIX MyTEH UCKYCCTBEHHOT'O MOJYUYECHUS TOJUIIOUIHBIX (OPM paCTEHUM C IIEJIBIO
YIAYUYIIEHUS] UX YTWIUTAPHBIX KadecTB. OTKPBHITHE KOJIXMIIMHOBOTO METOAA SIBWJIOCH OJIECTSIIMM
peuieHueM 3Toi 3agauu. OHO 000TaTUIIO apCEHAI CEJIEKIIMOHEPOB HOBBIM 3aMEYaTelIbHBIM MMPUEMOM
HKCIIEPUMEHTAJILHOTO  MpeoOpa3oBaHusl  NpUPOABI  pacTeHud. B pesynbrare  mosrydeHbl
BBICOKOYPOJKaHbIE, KPYMTHO3EPHBIE TETPAIUIOUIHBIE COpPTa PKH, ILIEHHBbIE (OPMBI TETPAIIOUTHOTO
KJIEBEpA, TypHEIICA, IEPEYHOM MSATHI U T. A. BO3MOXKHOCTh 3KCIEPUMEHTAIBHOIO U3MEHEHUS UYUCIIA
XpPOMOCOM B KJIETKaxX CMOCOOCTBOBaja TaKXKE IMOSBJICHUIO Psjia BAXKHEUIIUX OTKPBITHUH B 00JacTH
IIUTOTCHETHKHU pacTeHU. [1]

Opodronust BUA0B poja Beta L. mpoTekana B OCHOBHOM IIPH OJTHOM U TOM K€ YHCIIE XPOMOCOM
(2n—18). EcTtecTBeHHBIN NOJUIUIOUIHBIN Psl 37€Ch MPECTABICH HE3HAYUTEIBHBIM YUCIOM BHJOB
JUKOpacTyliel cBekibl. PaboTa ¢ KynbTypHOUM CBEKJIOH, B YaCTHOCTH CaxapHOM, TakKe BOT YXKe
oomee 200 ner BedeTCs MPEUMYIIECTBEHHO Ha JUIUIOMIHONW OCHOBE. DJTO CIMHCTBEHHAS CEllb-
CKOXO3SICTBEHHAs KYyJbTypa, CO3JaHUE KOTOPOW WEIMKOM MPUHAJIEKUT 4YelloBeKy. Bce npyrue
CEJIbCKOXO3SIMCTBEHHBIE PACTEHUSI HAXOAATCA B KYJBTYPE YK€ MO HECKOJIBKY ThICSY JIET. B TeueHue
ATOTO BPEMEHHM OHU MOCTOSIHHO MOBEPraICh €CTECTBEHHOMY OTOOpPY U MPUMHUTHUBHOM ceekimu. K
MOMEHTY CTAHOBJICHHUSI CEJCKIIMM KaK HAyKH 3TH PACTeHHUs ObUIM YK€ B 3HAYUTEIBLHOW CTENCHU
OKyJIbTypeHHBbIMU. CaxapHas K€ CBEKJIa C CaMOTO0 MOMEHTA MOSIBJICHHS B KYJbType MOJ Ha3BaHUEM
Cuite3ckoil CBEKJIbI (€CTECTBEHHBIM THMOpPHU]I KOPHEIUIOAHBIX ()OPM M MAHIO0JIb/a) CTaja OO0BEKTOM
IUTAHOMEPHOM CceleKIu. [2]

3a mocneaHee BpeMs CEJICKIIMOHEpaM YJaloCh JOCTUTHYTh OOJIBIIUX YCIIEXOB B MOBBIIICHUH
IPOJYKTUBHOCTU CaxapHOW CBEKJIbl. CUCTEMAaTHUECKU CO3AAIOTCS U BHEAPSIOTCS B MPOU3BOJCTBO HA

CMEHY CTapbIM HOBBIE cOpTa ¢ 0oJiee BHICOKON MPOAYKTUBHOCTHIO U YCTOMUMBOCTBIO K OONE3HAM U



BPEIUTEIISIM.

Bmecte ¢ Ttem B Xxoae paboTel Bce Oosiee OYEBHIHBIM OBbUIO 3aMEIJIEHHE IIporpecca B
JAJbHENIIIEM NOBBIIIEHUU NPOAYKTUBHOCTH CAXapHOM CBEKJIBI. Bce TpynHee cTtamo co31aBaTh HOBBIE
COpTa, KOTOPbIE CYHIECTBEHHO MPEBOCXOAMIM Obl UCXOJHBIA MaTepuai TaK KaK caxapHas CBEKJa B
IPOTUBOIOJIOKHOCTh MHOTMM JIPYTUM KYJIbTYPHBIM pACTEHUSIM HE OOHapy>KHMBAaeT OOJIBLIOTO
TE€HETUYECKOr0 pa3Hoo0pa3us Gopm.

Bo3Hukiia He0OXOIMMOCTh CO3/1aHUsI KaueCTBEHHO HOBOT'O HMCXOJHOTO MaTepuaia U MOUCKOB
0osee 3(hpexTUBHBIX MyTel cenekiuu. Vcnonp30Banne MeTo1a SKCIEPUMEHTAIbHON TOJUIUIONANN B
COUETaHMU ¢ yTuiM3auuend 3(p@exTa reHETHYECKH PEryJIHpyeMOTo TeTepo3uca SBUIOCH IMYTEM, Ha
KOTOPOM OBbLIO HalJIEHO y/IOBIETBOPUTEIBHOE PEIICHUE 3TOH 3a4a4u.

MHorosieTHrue 3MOpPHUOIOTMYECKUE HUCCIEI0OBAHUS TETPAIUIOUIHBIX (POPM caxapHON CBEKJIbI
BBIIBUJIM 4YAaCTOE IPOSBICHUE B HX MOTOMCTBE TPHUIUIOWAHBIX W AHEYIUIOMAHBIX PACTEHHUU C
Pa3IUYHBIM KOJIHYECTBOM XPOMOCOM [3].

Ieap padoTbi: BpIIBUTH M IMPOBECTH LMUTOJOTMYECKAE HCCICIOBAHMS HOBBIX TI'€HETHYECKHU
M3MEHEHHBIX PACTCHUM Cpeay MOTOMCTBA TETPAILIOMIHOM M AHEYIUIOMIHOW CaXapHOW CBEKIbI C
LIEJIBIO UCITOJIB30BAHUS UX B CEJIEKIIUU.

Metoauka npoBeaenusi: ONbITHl NMPOBOAWIMCH Ha 0a3ze YMAaHCKOTO TrOCYJIapCTBEHHOTO
arpapHoro yHuBepcurera (arpoonoctanums) 1 MHcTuTyTa OMO3HEPreTHYECKUX KYJIBTYp U CaxapHOM
ceekiibl YAAH (1. Kues).

Jis u3ydeHuss ObUTM B3SITHl aHEYIUIOMJHbIE (OPMBI C HecOAJIaHCHPOBAHHBIM UHCIOM
xpomocoM 21 = 23, 2n = 28, 2n = 29, 2n = 30, 2n = 34, 2n = 35, 2n = 37, 2n = 38, 2n = 39,
BBIJICTIMBIINXCA M3 TETPAILIOUIHOIO COPTa benonepKoBCKOTO MPOUCXOKAECHUS U JUTAIIONIbl 21T =
18 (B0O3BpaTHO-PUBEPCHUBHBIE IUILJIOUBI U3 MOTOMCTBA aHEYIIOU0B). M3yueHsl mpoleccsl Meilo3a,
rameToreHesa u sMopuorenesza. Konrponem cyxusid oObIUHBIE TETPAIIOUIbI 211 = 36 yIIydllleHHbIE
M0 Ka4eCTBY MbUIbIBI 211 = 36 (Tun 1) u Terpamnonasl 2n = 36 ¢ MI0XUM Ka4eCTBOM MbUIBIBI (TUII 2)

MeTtoapl yuéra U HUTOIMOPHOJIOTMUYECKUX aHAJM30B CIENaHbl M0 OOIICTIPUHATON METOIUKE
[5].

Pe3yabTarbl NPOBEAECHHBIX MCCICIOBAHUM II0Ka3aJyd, YTO B MEHO3€ aHEYIUIOMIHBIX
pacTeHuii HaOJIOaeTCsl PAl OTKJIOHEHHH B KOHBIOTAIMM XPOMOCOM, YTO Ha CTaJud AHAKUHE3a
BbIpaXkaeTcss B OOpa30BaHMM, KPOME KBAJPUBAJIIEHTOB U OMBAJICHTOB, YHUBAJIECHTHBIX XPOMOCOM.

XapaxkTep KOHBIOTALMHU XPOMOCOM ONPEAEISIET TPOX0KACHUE JANbHENIINX CTaqul Mero3a. Hannuue



VHUBAJICHTOB B IMaKWHE3€ BeAET K HapymeHusM MeTadassl [, anadassl [ u conpoBoxaaercs 6ecro-
PSAZOYHBIM  pa30pPOCOM XPOMOCOM M HEOJHOBPEMEHHBIM HX TNPOABMKEHHEM K TMoirocaM. B
MHTEPKUHE3€E BCTPEYAIOTCSI XPOMOCOMBI, BRIOPOIIIEHHBIE B IUTOILIA3MY.

Hab6mronaercs 6mokupoBanue paboThI BEpeTeHa, KOT/1a XPOMOCOMBI JEJISATCS, HO HE PACXOATCS
K IOJIFOCaM, YTO MPUBOJIUT K 00pa30BAHMIO HA CTAJIMU TETPaJ MUKpocop oT 3 A0 9 suep (tabiuna
1).

[Ipu u3ydeHun rameToreHesa y aneymionaos ¢ 28, 34, 39 xpomocomamu ObLTH OOHAPYKEHBI
HENpaBWIbHBIE MHUTO3bl B MbBUIBIEBBIX 3EpHaX. Y TOJIOCOB YacTO HaOMIONAIOTCs TPYIIIbI,
pa3IMYaroNIUecs MO YUCITY XPOMOCOM; KOJIMYECTBO CIIEPMUEB B MUKPOCTIOPAX MJIU YBEIUYUBACTCS 10
TPEX-YETHIPEX WJIM OHM COBEpIIeHHO He (opmupyrorcs. HMHorga BMecCTO JIBYXKJIETOYHBIX
raMmeTo(UTOB CO CIEU(PUUECKUM CTPOCHUEM BETE€TATUBHOW U FeHEPATUBHOM KJIETOK BO3HHUKAIOT J[Ba
OJIMHAKOBBIX SJjpa, HAMOMHUHAIOIIME BeretaTuBHble. OJHO M3 HUX HMHOTNA JEIUTCA el pa3 ¢
oOpazoBaHMEeM TpPEX OJMHAKOBBIX IO BUAY SIEp, pPa3IUYAIONIUXCS TOJIBKO pa3MepaMu.
dopMmupoBaHUE 'CIEPMUEB B TaKUX CJIydasX HE MOPOUCXOAUT. BenuumHa NOBUIBLIEBBIX 3€pEH
kosebnerca ot 8,1 MM 10 38,0 MKM, U3 KOTOPBIX MEJIKHE MbUIBIIEBLIE 3¢€pHA OOBIYHO CTEPUJILHBIE.
Juametp (hepTHIIBHBIX MBUTBLIEBBIX 3€pEH 0€3 ABHBIX HapylIeHud Haxoautcs B mpenenax 20,0 - 26,0
MKM, a B cpeaHeM cocrtaBiseT 23,0 MkM. [IbuibLieBbIE 3€pHA, UMEIOIIME HECKOJIBKO CIIEPMHUEB WIIU
MHUKpPOSIAPA, JOCTUTAIOT 28,5- 38,6 MKM B lMaMeTpe.

Taoauna 1

Uucno suep B MUKPOCIIOPOLIMTAaX, aHEYIIOUIOB TIOCJIE 3aBEPILICHHS MEH03a

[Ipoucxoxaenue Bcero N3 Hux c uncnom sanep, %
MHKpPOC- 3 4 |4 pazHoro| 5 6 7 8 9
MOPOLHU- pa3zmepa
TOB
2n =38 114 - 5,3 - 16,0 | 31,0 | 24,7 | 179 | 6,1
2n =37 352 2,2 44,5 14,2 339 | 52 - - -
2m =35 334 2,4 56,3 8,7 240 | 6,3 2,3
1

2n =34 359 5,6 28,9 J2 359 | 154 | 55 0,5 -




2n =28 93 4,4 50,0 6,4 225 | 150 | 1,7 - -

[Ipu ckpemmuBaHWM aHEYIUIOMIHBIX PpACTEHUU HAOIIOJAIOTCS TEHOMHBIC HApYIICHUS,
BBI3BAHHBIC CIUSHUEM TaMeT C YHCJIOM XPOMOCOM, OTKJIOHSIOUIMMCS OT TaIlJIOMJAHOTO WIH
muruionHoro. CnusHue naByX 18-TM XpOMOCOMHBIX TaMe€T HE PaBHOLGHHO ciusgHuio 19+17
XPOMOCOMHBIX. Y BTOPOTO PACTEHHUSI TOJBKO CEMb XPOMOCOM OYIyT NPEACTaBICHBI YETHIPbMs
rOMOJIOTaMH, BOCbMasi OyJIeT UMETh MATh TOMOJIOTOB U JIeBsITast ToJbKO Tpu. Eciu dopmymy nepBoro
TETPAILIOUTHOTO PACTEHHSI MOXKHO MpeAcTaBUTh 9x4=36, T0 BTOporo 7x4+5+3=36. [Ipu ogquHakoBoi
CyMME€ XpPOMOCOM T'€HETUYECKOE, COJepKaHUuEe UX HE MJCHTUYHO, TaK KaK UTrpaeT PoJib HE TOJIBKO
YUCJIO XPOMOCOM, HO U WX WHIUBUIYAIbHOCTh, & TAKXKE€ COOTHOIIEHHUE TOMOJIOTUYHBIX XPOMOCOM.
Takoe U3MEHEHHE MOXKET MPOU30UTH C JIFOOBIMH XpOMOCOMaMU Ha0oOpa U B JIIOOOM COYETAHUU, YTO
OTIpEIENSCT CIIEKTP BaphbUpOBaHUS 3TUX (GopM. |'eHOMHBIC HapyImIEHHUS B TIOTOMCTBE aHEYIUIOWIOB
BCE€ YBEJIMYUBAIOTCS, COMPOBOXK/IAICh N3MEHEHUSIMU T€HHOTO OajlaHCa B 3aBUCUMOCTU OT KOJUYECTBA
1 COOTHOIIIEHUSI COCTABJISIIONINX UX XPOMOCOM. JTO HAOII0IA€TCS U B TIOTOMCTBAX aHEYIUTIOUHBIX
pacTeHul CTAaOWJIBHBIX MO YUCITY XPOMOCOM, HO OTIMYAIOUIUXCS OT OOBIYHBIX JHUIUIOUJIOB KaK TIO
BHEIIIHUM TpHU3HAKaM, TaK W MO TEYEHHUIO TEHEPATHUBHBIX IporieccoB. [Ipu TakoMm BapbUpOBaHUU
BBIJICTISIFOTCSl PACTEHUSI C XOPOILIMMHM TOKa3aTelssMu. Tak, y caxapHOW CBEKJIbI CPEIU aHEYIJIOWIOB
HaOmrogaeTcss 0Opa3oBaHME B WX MOTOMCTBAaX NPEOOIaIaloNIer0 KOJMYECTBA TETPAIIOUTHBIX
pactenuii (10 60% B cpennem). KonudecTBo, qaxe Haubosee paclpoCTpaHEHHbIX, AHEYTIOUIOB ¢ 35
u 37 xpomocomamu, He nipeBbimaet 7-16% u B cpegaeM pasusercs 15,5% u 23,7%.

B »smOpuorenese aHeyIuioMgoB BCTpEYArOTCs 00Jiee 3HAYUTENbHBIC HAPYIICHHS, YeM Y
TETPAIJIOU OB, HO Y KaXKJIOTO U3 HUX, XOTS Obl HEOOJBIIOE KOJIMYECTBO CEMSH, BCE K€ JOCTUTAET
HOPMaJbHOTO MOP(MOJIOTHUECCKOTO CTPOCHUS W (PU3HOJOTHYCCKONW 3PENIOCTH, O00CCIEeYMBAIOITUX
XOPOIITYHO BCXOXKECTb.

Uepes 8-12 yacoB mociie Havaja LBETEHUS KOJIMYECTBO 3UTOT MPEeo0JIalaeT y JUIUIONTHBIX
dbopM ¥ YIYYIICHHOW TETPAIUIOWIHOW CBEKJbl. HecnuBimecs mONSpHBIE siApa BCTPEYAOTCS Yy
MHOTHX aHCYIUIOHUJIOB U Y UCXOTHOM TETPAIUTOUAHON (POPMBI, HETOPA3BUTHIE 3aPOIBIIIIECBEIC MEIIKH -
TOJIBKO y aHEYIUJIOWJIOB. Y aHEYIUIOWJ0B OOHApPYKEHBI MHTEPECHBIC KAPTHHBI THOEIH HEOONBIINX
emé MHOTOKJICTOYHBIX 3apOIbIIICH, Y KOTOPBIX HE 00pa3yroTCs KJIETOYHBbIE 000I0UYKH, a sIpa JexaT
B 0O0IIel nurorsasMe, Kak y cuHUUTUA. MHOrma orcyTcTByeT oOmiasi UMTOIUIa3Ma, a KIIETKH

3apojpla JiexkaT 000COOJIGHHO IpYyr OT Apyra, MpuaaBas €My HEOObIYaiiHO pacTpEmaHHBIA BUJI.



Takue 3apoAbIlIA BCKOPE OTMUPAIOT U 3aChIXAIOT.

HaGnromaercss oTMupaHue CceMsNOYeK Ha paHHUX CTaausAX pPa3BUTUSA  BCIEACTBUE
HEJIOPa3BUTOCTH 3aPOJIBIIIEBBIX MEIIKOB WJIM HAPYIICHUH MPOIECCOB OMBUICHUS U OIJIOJOTBOPEHHUS.
Ha Oonee mo3nuux cranusx, Ha 8-12 meHb, KOTrAa 3apojblll JocTUraeT (OpMBI 1apa U 00pa3oBaHUs
ceMsioNiel, HaOMIofaeTcsl OTCTaBaHUE CEMANOYEK B Pa3BUTUHU, NPOTEKAIOUIEE C PA3TUYHON
WHTEHCHUBHOCTHIO B 3aBUCHMOCTH OT TEHETUYECKHX OCOOCHHOCTEH aHeyruionnoB. boiee mnm meHee
3HAYUTENbHAS YACTh CEMSIIOYEK JOCTUTAET OJHOTO Pa3BUTHS.

Ha cragum 16-29 nHeil B KOHTpoOJIE U Yy YIYYIICHHBIX TETPAIJIONIOB 00Jiee IMOJIOBUHbI
3apOJIBIIICH JTIOCTUTAIOT MOJHOTO MOP(OJOTHYECKOTO Pa3BUTHSI, OCTaBasCh €lié (U3UOJIOTUYECKU
HEe3peabIMU. Y aHEYIUIOWJIOB Mpeo0IagaroT 3apoibllid ¢ ceMmsaossMu ot 1/4 no 3/4 nmunb
3apOJIBIIIEBOTO MEIIIKA U UMEIOTCS e1lIé 00JIee OTCTAIOIIUE CEMSITIOUKH.

Hanbonpliiee KOIMYECTBO HOPMAJIBHO PA3BUBAIOIIMXCS CEMSIH HAOMIOJAeTCs Y JUIUIOMTHON WU
yIIYYIIEHHON TETPAIUIOUIHOM CBEKJIBI U TOJBKO Y HUX HE OOHApY>KCHBI 1€EKTUBHbBIC 3aPOIIIICBHIC
MEIIKHU. Y U3YYEHHBIX aHEYTUIOU IOB MOJTHOTO Pa3BUTHUS JOCTUTAET HEMHOTO 00JIee TPETH CEMSIH.

Ha 24-28 neHb y KOHTPOJIbHBIX PACTEHUN U YJIYUYIICHHBIX TETPAIUIOUIOB 3HAUUTEIbHAS YacTh
3apojaeimeit 95,0 % wu 86,0 %, COOTBETCTBEHHO, JOCTHTAeT TOJHOW MOP(OJIOTHYECKON U
busnonornueckoi 3penoctu (Tadauna 2).

MHorue 3apoApblilid aHEYIUIOUI0B OTCTAIOT B PA3BUTUH, AETCHEPUPYS HA PA3TUUYHBIX CTAAUSIX.
YacTo 3apoAblllid OCTAIOTCA HEAOPA3BUTHIMU U ACHEKTUBHBIMU C YKOPOUCHHBIMHU CEMSIIOISAMU WU
JOCTUTAIOT TOJBKO MIAPOBUIHON WM cepaueBUaHON (opmbl. YacTh cemsmouek aereHepupyeT Ha
el OoJiee paHHUX CTaAusAX. B mporecce pa3BuTHs ceMsH y aHeyIuionaoB 21 = 28, 2 = 30, 2m = 35,
2n = 37, 2n = 38 ycTaHOBJIeHA HYLICJUIIpHAs YMOPUOHUS U MOIUIMOPUOHUS. B 0THOM 3apoIbIllIeBOM
MEIIKe 4acTo (PopMUPYyeTCs MOJIOBOW W AMOMUKTUYECKHMA 3apOJbIIIN. ATIOMUKTAYECKUNA 3apOIbIII
pacriojiaraeTcsi Uju HUXKE MOJOBOTO, MIIM B XaJla3aJbHOM YacTH 3apoIbIIeBOTO Melika. HaGmomaercs
o0pa3oBaHHE AMOMUKTHUYECKUX 3apOJIBIIICH, PAaCHOJIOKEHHBIX HHUXE HOPMAJIbHOIO ammnapara Wiu
JIeTeHepupyoIIero. B 3aponapiieBoM Memike OOHApY>KUBAIOTCS OJHA WU HECKOIBKO KPYITHBIX
KJIETOK, U3 KOTOPBIX B MOCJIECICTBUU 00pa3yrOTCS allOMUKTUUECKHE 3apobInu. YacTto HaOM0qaeTes
oOpa3zoBaHue 3apObIIIEH B BUJIE «II1apa 0€3 MOIBECKOB WIIM HYIEUIAPHBIX 3apOIbIIei Ha JJIMHHBIX
MmojBecKax. B XamazanbHO#M 4YacTW 3apOMBIIIIEBOTO MEIIKAa OTMEUYaeTcs oOpa3oBaHHME OECKIETOUHOMN
TKaHM C T'YCTOM LIUTOIIa3MOM U KPYNHBIMU /ipamMu. Ha 6osee mo3aHUX CTaausiX pa3BUTHUS B BEpXHEH

YacTHU 3apOJIBIIIEBOTO MEIIKa HAOII0JAI0TCS 3apOAbIIIM, TOBEPHYTHIE K MUKPOIHUIE WM JIEKAIUe



6okom. Crenyer OTMETHTh, YTO HE BCE AIOMUKTHYHBIC 3apOJBININ JTOCTUTAIOT MOJHOTO Pa3BUTHS,
yacTh U3 HUX norubaer. Bmecre ¢ Tem BbIsiBIIeHHE (OPM paCTEHUU C DJIEMEHTAMU allOMHUKCHUCA U
MIPOBEICHHE OTOOPA CPEIU HUX MOXKET CIIOCOOCTBOBATH YCUJIEHUIO CKJIIOHHOCTH CaXapHOM CBEKJIbI K
AITOMUKTUYECKOMY Pa3MHOKEHUIO U BBIICICHUIO JJOHOPOB 3TOTO MPU3HAKA.

Tabéauna 2. BiusHue aHEYIJIOWIMN Ha Pa3BUTUE 3aPOBIIIEH CaXapHOU CBEKIIBI

No |[ImomngHOCTB [IpocmoTtpeno U3 Hux KomnuecTBo
n\I |M3y4aeMoro 3apOJIbIIIE, |HOPMaJbHbIE |OTCTAIOUIME |1e(EKTHBHBIE |allOMMKTHYHBIX
Marepuasa IIT. IIT. % | wr. | % IIT. % |3aponsiiieit, %
1 2n =18 500 4,75 | 95,0 | 25 | 50,0 - - -
1
2 | 2n = 36 ucxon- 500 294 | 58,8 | 165 | 33,0 41 8,2 -
Hasl
3 2n =36 500 430 | 86,0 | 70 | 14,0 - - -
yIydlieHas
4 _ 500 237 | 47,4 | 218 | 43,6 45 9,0 3,0
21 = 36
HEeyJTy4lleHast
aHeyIUIOUIHAs
5 AHEYILIOU/IbI: 150 46 30,7 | 92 | 61,3 12 8,0 25
2n =23

6 2n =28 232 30 | 129 | 175 | 75,5 27 11,6 51

7 2n =29 127 40 | 314 | 78 | 614 9 7,2 3,1

8 2n =30 29 15 | 518 | 5 |17.2 9 31,0 3,0

9 2n =34 129 22 | 1,70 97 | 752 10 7,8 5,2

10 2n =35 672 220 | 32,7 | 387 | 57,6 65 9,7 13,9

11 2n =37 500 171 | 34,2 | 268 | 53,6 61 12,2 22,8

12 2n =38 442 165 | 37,4 | 222 | 50,2 95 12,4 13,7

13 2n =39 163 36 | 22,1 109 | 66,8 18 11,1 1,7

B moromcrBax aurarutongHbIX  pacteHuid  (2m = 18) [pOSBISIOTCS  XapaKTEPHBIC

6I/IOMOp(i)OJIOFI/I‘ICCKI/I€ IIPHU3HAKHW B BUJEC HOJII/I3M6pI/IOHI/II/I 141 HHCTHHOﬂHfIHOCTH " Ap., 4TO IIO3BOJIACT



OTHECTH MX K alTOMHUKTaM.

[TapTeHoreHeTnyeckoe pa3BUTHE 3apojbIIel HaOM0aeTcs JOBOJBHO YACTO TaKXKe MpHU
MIPOBEICHUH BAJICHTHBIX CKPCIIMBAHUNA TETPAIJIONIOB C IUTLIONIAMH U TpUILTOUAaMH. B pesynbTaTe
ATUX CKPENIMBAaHWN B MOTOMCTBax (popmMupyroTcs auronabl 10 42,1 % u terparmionns 10 45,9 % .
Bo3HuKHOBEHHE AMIIIOUAOB, MO-BUAMMOMY, MPOUCXOIUT B PE3yibTaTe aJBEHTUBHOW IMOPUOHUU
WJIM alloraMHH, a TOSBIICHUE TETPAILIONIOB OOYCIOBIEHO, BO3MOXHO, (DOPMHUPOBAHUEM 3apOJIbIIIa
U3 3UTOT, 00pa30BaBUIUXCS OT CIMSHUS SHUEKIETOK C HepeaylIMPOBAHHBIM HAOOPOM XPOMOCOM M
JTUTUIOMTHON TbuIbLbl. Hannuue HepeaylMpOBaHHBIX SUIEKIETOK CBHUAETEIBCTBYET O HAIWYUU Y
caxapHOU CBEKJIbI CKIIOHHOCTH K araMocriepMuu. [4]

OMOPHOJIOTUYECKUMH ~ UCCJICIOBAHUSIMM ~ TIOTOMCTBA  aHEYIUIOMJIOB M JIUTAIlJIOUJIOB
YCTaHOBJICHO (DOPMUPOBAHKE MATPOKIMHHBIX alIOMUKTHYHBIX 3aPOJIBIIICH, KOTOPBIC OTIMYAIUChH OT
MOJIOBBIX  CITOCOOOM  O0pa3oBaHUS M MECTOM pACIIONIOKEHHS B 3apOJBIIICBOM  MEIIKE.
JIOTIOTHUTENbHBIE 3apOABIIIN BO3HHKAIM OOBIYHO 0€3 OIJI0J0TBOPEHHUS B MHUKPOIMISAPHON 30HE
3apOABIIIEBOTO MeIIKa W3 KIETOK CHHEeprua win aHtumon (amoramus). [Ipm 3ToM dacto
Ha0II0AAIUCH THOEIH MOJI0 BOTO 3apObIIa U pa3BUTHE ATOMUKTUYHOTO.

OO6pazoBaHue 3apoAbllIed MyTeM  aJBEHTUBHONW  SMOpPHUOHUU MPOUCXOJMIIO M3 KIIETOK
WHTETYMEHTOB W Hyleuryca. OTIMYUTEIbHOH  0COOEHHOCTBIO IHIOCTIEPMAILHON IMOPHOHUHT
SBJISIIOCH BO3HUKHOBEHHUE 3apojibliieid u3 snep sHpocnepma. CHadana ¢GOpMHUpPOBAIUCH KPYITHBIC
MHUIIMATBHBIE KJIETKH — coMaluThl (10 25,7 %), KOTOpbIe pachoJiarajiuch Cped OOBIUHBIX SAEP
HHJOCTIEpPMA I BO BHOBb 00pa3yeMbIX MOJOCTSIX, MOX0XKUX Ha 3apojiplinieBble  Meniku. CoMaiuThl
MOCJIE€ HECKOJBKUX JICJICHUI MPEeBpaIaIiCh B OKPYTJIbIE WJIM HETPABUIBLHON (OPMBI 3apoibiiu 6e3
noaBeckoB. Horna MoxHO ObUIO  HaAOMIOAATh BOKPYT  3apOJbIIIEH, dbopMUpYyIOLIUXCS B
MOJIOCTSX, 00pa3oBaHUE HOBBIX sAnep dHAocnepma. CieayeT OTMETHTh, YTO HE BCE allOMUKTHYHBIE
3apOMABIIIN JOCTUTAIOT IMOJHOTO Pa3BHUTHS, YACTh U3 HUX MOTHOACT B TIpoliecce 3MOpHUOTEHE3a.

HccnenoBanuss TPOAYKTUBHOCTH IIOKa3alHM, YTO HauWOoJiee HU3KOH MPOTYKTHBHOCTHIO

XapaKTePU3YIOTCS aHEYIUIONIbI ¢ 35 u 37 xpomocoMamu (Tabiuiia 3).
OpHako MJIS HAIIEro Marepuaja, OTIMYAFOIICTOCS YPE3BBIYAMHO OOJBIINM BapbHPOBAHHUEM I10
9UCIaM XPOMOCOM, MOP(MOJIOTHYECKUM TMPU3HAKAM, CEJICKITMOHHBIM Ka4eCTBaM M TCHETHYECKUM
(dakTOpaM yCpeIHEHHBIC TMOKa3aTeld MAacChl M CaXapuUCTOCTH KOPHEILIONOB UMEIOT TOJIBKO
OTHOCUTEJIbHOE 3HAYCHHE.

I/IHI[I/IBI/II[yaJ'ILHaH nojsipn3ansa IIOTOMCTB  AHCYIUIOMAOB, IIOKasajia, 4YTO HauOOJIbIIIEE



BapbUPOBAHUE TI0 CaXapUCTOCTU OOHAPYKEHO y pacTeHHit 211 = 37 U uX MOTOMCTBA, COJIEpKalIero 36
xpomocoM. OTOOpBI IO Macce KOPHEIUIOAOB OKa3aJUCh MOYTH HE 3(PPEKTUBHBIMHU, HO OTOOPHI IO
CaxapuCTOCTH PEKOMEHAYIOT MHOTHE aBTOpbl. IlouTn BO Bcex MOTOMCTBaX MOYKHO OTOOpaTh BbI-
cokocaxapuctbie KopHeroabl ¢ maccoit oT 400 r u Boime (10 990 ) U ¢ caxapuCTOCThbIO HE HIKE

20,1 % (ot 20,1 % 1o 23,2%), XOTs X KOJIMYECTBO HEBEIUKO U BapbUpyeT OT 8,2 10 3,7%

Tabimnuna 3
[IpOoyKTUBHOCTh aHEYIUIOUIHOU CaXapHOW CBEKIIBI
[Tpoucxoxnenue | Ypoxkaii | Caxapucrocts | CO0p B nponenTax ot KOHTpOJIsS
KopHei caxapa VYpoxaii | caxapuctocts | COop ca-
w/ra w/ra KOpHEHN xapa
21 = 36 461 16,6 76,7 100 100 100
KOHTPOJIb
2n =36 tun 1 497 16,8 83,4 107,8 101,2 108,7
2m =36 tum 2 420 16,6 70 91,1 100 91,3
2n =37 431 16,4 70,9 98,5 98,8 92,4
2n =35 401 16,2 68,8 86,7 96,2 86,7
21 = 36 u3 no- 459 17,3 78,2 102,2 102,3 103,6
TOMCTB aHEYTI-
gouna 2m = 37

BeiBoabl: B Meiio3e aHeymIIOMAHBIX pacTeHUN HaOMIoAaeTcsl psii OTKIOHEHMM, BEAYLIUX K

00pa30BaHUIO NPEUMYIICCTBEHHO AaHEYIUIOMJIHBIX TaMeT, BapbUPYIOUIUX I[I0 BEJIUYHUHE U
coziepkaHuio xpomocoM. Hepenko HaOmromaeTcs qereHepanus My>KCKUX TaMeT Ha MOCJISHEM dTare
raMmeToreHesa ¢ o0pa3zoBaHUEM, BMECTO OOBIYHBIX TPEXKICTOUHBIX MBUIBIIEBBIX 3€PEH, ABYSAICPHON U
TPEXbIICPHON MBUIBIIBI, HECIIO-COOHOM K OTUIOOTBOPEHHUIO.

HecMoTpss Ha oTpuIlaTeNnbHbIE CTOPOHBI AHEYIUIOAWH, 3TO SIBJICHUE MOKHO HCIOJIb30BaTh B
T€HETUYECKUX MCCIICIOBAHUSAX, OCOOCHHO Y OOBEKTOB C XOPOUIMM KapHOJOTMYECKUM CTPOCHUEM
XPOMOCOM I pa3paOOTKH BOMPOCOB TEOPETUYECKOTO M MPAKTUYECKOTO Xapakrepa. AHEYIUIOUIHs
BBI3bIBAE€T HAPYILIEHHUS] TEHOMHOI'O COCTaBa PACTEHM, YTO CIIOCOOCTBYET YIiyOJIEHHOMY MO3HAHHUIO
X TEHETUYECKOro CTpoeHus. llpy moMomuy TpuCOMHKOB, MOHOCOMUKOB U HYJUIMCOMHUKOB BEIYTCA

00JIbIIIKE UCCIIEIOBAHUS MO0 U3YyUYEHUIO TeHETHUECKUX (DYHKIUN OTIEIbHBIX XPOMOCOM, OCOOCHHOCTH



JEUCTBUSA TEHOB U MX ajuiene. M3MeHeHnss reHeTUYeCKOro XapaKkTepa BbI3BIBAIOT MOSBJICHUE HOBBIX
pacTeHHid, Cpelud KOTOPBIX BO3MOXHO BO3HMKHOBEHHE OCOOEH C XOpOUIMM MOpP(OJIOTHYECKUM
CTPOECHUEM, ITOBBILIEHHON YCTOMYMBOCTBIO M BBICOKOM IIPOIYKTUBHOCTBIO.

BapsupoBaHue aHEyIIIOU0B IO CaXapUCTOCTH U MAacCe KOPHEIUIOAOB TaK/KE MOATBEPKIAET UX
IFEHETUYECKOE pa3HOOOpa3sMe M BO3MOXHOCTb BBIJIECJICHHMS TI'E€HETUYECKHM HOBBIX HCXOIHBIX
MAaTEpUAJIOB IS CEJIEKIMOHHBIX LieJiel. BhISBIEHHAs CKIIOHHOCTh AHEYIUIOMIHBIX U AUTAIUIONUIHBIX
pacTeHUi K allOMHMKCHCY U MPOBEACHHE O0TOOpa MOXKET CIIOCOOCTBOBATh YCHJIEHHIO CKJIOHHOCTH K
allOMUKTHUYECKOMY Pa3MHOKEHHUIO U BBIJICJICHUIO JOHOPOB allOMUKCHCA, KaK HOBBIX (pOPM pacTeHUIl
JUTSI CEJIEKIIMOHHOM paOOTBHI.

3HAUNUTENBHBIE CTPYKTYPHBIE H3MEHEHMS T'€HOMA, BBI3BAHHBIE HK30I'€HHBIM BO3JEHCTBHEM
KOJIXUIIMHA, CTHUMYJIMPYIOT B IIOTOMCTBAaX NOJIMIUIOMAOB MNpOsBIEHUE aramocrnepmun. [lostomy
BBISIBJIEHUE (POPM PACTEHUI, UMEIOLIMX HApsAy C IOJOBBIM Pa3MHOXEHUEM AlOMUKTUYECKOE, JAeT
BO3MO’KHOCTb IIOJTy4aTh HOBBIM MCXOJHBIM MaTepual i celeKIMOHHON paboTsl. [IpoBeaenue orbopa
TETPAIUIOUJIOB C HOPMAJIbHBIM MEHO30M MpPU MHUKPO-MEracroporeHe3e MOXKET CIOCOOCTBOBATH
cOaJaHCUPOBAHHOCTH TaMET MpHU OIJIOJOTBOPEHUU U, CJIEAOBATENIbHO, HOPMAJIbHOMY Ppa3BUTHIO
3apOJpbIIIa U CEMEHHU.

OTOupas B MOTOMCTBaxX AaHEYIJIOMIOB HauOOJIee MEPCIEKTUBHBIE BbICOKOTPOIYKTUBHbIE
pacTeHMs, MOXKHO CO3/1aBaTh HOBBIM MCXOJIHBIA MaTepHasl Ul CEJIEKLIUNA I'€HETUYECKH U3MEHEHHON
CaxapHOW CBEKJIbI C MOBBIIICHHBIMA BO3MOKHOCTSIMHU JJISI YBEJIMUEHHUS YPOKAUHOCTH, CaXapUCTOCTH,
YCTOWYHMBOCTH U IPYTUX MOJE3HBIX CBOMCTB 3TOU KYJIbTYPHL.
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AHOTALIUS
V]IK 633.63:581.3

HurodMOpuosOrHYecKne OCOOEHHOCTH  AHEYIUIOWAOB B  MOIMYJSIUAAX
TEeTPAILIOUAHBIX (opM caxapHOil CBeKJIbI KaK MCTOYHHK TeHeTHYeCKH

OOHOBJIEHHBIX MaTepuajaoB

Iepdunnena JLIL., kanauaaT OMOJIOTHYECKUX HAYK
YMaHCKHUH ToCyJapCTBEeHHbIN mnegarornyeckuii ynusepcurer umenu IlaBiaa Twiyunbl,

Ykpanna, Yepkacckas 00,1aCThb.

B crarbe npuBOIATCA PE3yNbTAThl LUTOAIMOPUOIOTHYECKUX HCCIECIOBAHUN IO H3YYECHHIO
MOTOMCTBa aHayruionioB Jlns wu3ydeHus ObUIM B3STHI  aHEYIUIOWJHBIE (OpMBI C HecOa-
JJAHCUPOBAHHBIM YKCIIOM XpoMocoM 21 = 23, 2n = 28, 2n = 29, 2n = 30, 2n = 34, 2n = 35, 20 = 37,
2n = 38, 2n = 39, BBIICIUBIIMXCA U3 TETPATUIOUAHOTO COpTa benonepkoBCKOro MpoOUCXOXKIACHUS U
aurarmionasl 2n = 18 (Bo3BpaTHO-PUBEPCUBHBIC TUIIIIOUIBI U3 MOTOMCTBA aHEYIUIOUOB). M3ydeHsl
MpolIecChl MeH03a, TAMETOreHe3a U AMOPHUOTeHe3a. Kontponem CITYKWJIN OOBbIYHbBIE
TeTparuIon bl 211 = 36 yIydIlleHHbIE 10 Ka4eCTBY MbUIbIIBI 211 = 36 (Tum 1) u Terparmionast 2n = 36 ¢
MJIOXUM Kau€CTBOM MbLIBIIBI.

B melio3e aHeynIoUIHbIX pacTeHU HAOMI0JaeTCs Pl OTKJIOHEHU B KOHBIOTALIMH XPOMOCOM,
yTOo BenET K HapymeHusMm metadasbl [, anadaser [. M mpemmaraiorcss MeToapl T€HETHYECKOTO
OOHOBJIEHUS CaXapHOMN CBEKIIBI,

[Ipu u3yuyeHun rameToreHesa y aHeymiousioB c 28, 34, 39 xpomocomamu ObUTH OOHAPYKEHbI
HETPaBWIbHBIE MUTO3bI B MBUIBLEBBIX 3¢pHAX, YTO MPUBOJIUTH K SBJICHUIO MHOTOCIIEPMHUH.

Benuunna meuiblieBbIX 3epeH Kojeonercs ot 8,1 mkMm gm0 38,0 MKM, U3 KOTOPBIX MEJIKHE
MBUTBIIEBBIC 3€pHA OOBIYHO CTEPUIIHHBIC.

B 5smOpuorenese aHeyIuioMoB BCTpEYArOTCS OoJiee 3HAUYUTENIbHBIE HApYILICHHS, YeM Y
TETPAIUIONJIOB, HO Yy KaXKJIOTO M3 HUX, XOTsI Obl HEOOJBIIOE KOJIMYECTBO CEMSH, BCE )K€ JOCTUTaeT
HOPMAJIBHOTO MOP(OJOTUYECKOTO CTPOCHHS € (PU3MOIOTUYECKON 3PEIOCTH, O00eCIeUUBAIOIINX

XOpOIIYIO BCXOKECTD.



V¥ anaymnounoB 2n = 23, 2n =28, 2n =29, 2n = 30, 2n = 34, 2n = 35,21 =37,2n1 =38, 2n =39 u
JTUTAIJIONIHBIX pacTeHud (21 = 18) mposBIsIOTCS XapaKTepHble 0MOMOP(OIOTHYECKHIE MPU3HAKH B
BHJI€ TTOJIMAMOPUOHUU U TTUCTUIIOIUAHOCTH U JIP., YTO MO3BOJISIET OTHECTU UX K anoMukTaM. Hanuuue
HEPENYLMPOBAHHBIX SIMLIEKIECTOK CBUACTEIBCTBYET O HAJIMYUM y CAXapHOW CBEKJIbI CKJIOHHOCTH K
araMoCIEpPMUH.

B pesynbrare rimy0oKoro u3ydeHus aHAYTUIOUAHBIX MOTOMCTB U TUTATUION OB TTOTYYCHHBIX U3

TCTPAIIONAOB IIPCAJIArar0oTCs MCTOAbI TCHCTHYCCKOTO OOHOBJICHHS caxapHOﬁ CBCKIJIBI.



