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O.H Maiicmpenxo poounace 5 wiona 1923 200a ¢ 2.0pcke 6 cembe YKDAUHCKUX
kpecmbsaH, nepeexaswux na FOoxcwwii Ypan 6 nauane eexa. Ilocie oxowvanus
wxonel 6 2.Camapxanoe (Vzbexucman) ona ¢ 1942 200y nocmynuna é Cenvckoxo-
3aucmeennyio axaoemuro um. K. Tumupaszeea 6 Mockee. Onvea Heanosna yuunace
Ha omoeneHuu cenexyuu u cemMenosoocmsa axynemema pacmenueeoocmea. Ilo
oxkonyanuu Axademuu ¢ 1947 200y O.H Maiicmpenko 6vina pacnpedenena ¢ Kup-
2UUIO HA CENEKYUOHHYIO CIANYUIO, 20€ 3AHUMANIACH CeNeKyueli AP06020 U OIUMO20
AuMenA. B coxpanuswuxca xapaxmepucmuxax mozo 8peMenu ommeNaomcs ma-
Kue ee xayecmsd Kak CKypnyNie3HoCmb, MOYHOCMb, HABMOOamensHOCMb — Yepmesl,
8noOCe0CmEuU CMasuiue HeobX00UMbIMYU ONA YCNEWHOU HAYYHOU pabombi.

B 1950 200y O.H.Maiicmpenxo nocmynuna é acnuparnmypy Bcecowsnozo uncmu-
myma pacmenueeoocmea (BHP) e Jlenunzpaoe u ¢ 1954 200y noaywuna cmenens
KanHouoama Hayk 3a ucciedosamensckyio pabomy no cerexyuu 03umMo20 A4MeHA 8
Kupeusuu. B smu 20061 ona cmana pabomamp ¢ nuenuyeii, cnavana 6 Kupeusuu, a
3amem 6 2.Ceéeponoscke, 20e pykosoouna 1a6opamopueii 31aKoeuix KyIibmyp 6 me-
cmuom omoenenuu BHPa (1951-1960 22.). 30ece paboma O.H. Maiicmpenko 6biia
C6A3AHA C COPMOUCNBIMARUEM OMEYeCMEEHHbIX U 3apYOeXNcHbx 00pasyoe nuienu-
ybl, omciooa — nenpessouoennoe snanue Onveou Heanoenoi mopghonozuveckux u
usuonozuyeckux ceoiicme u podOCIOBHBIX MHOZUX COPMOS.

ITocne coszoanun e 2.Hosocubupcke Cubupckozo omodenenus Axademuu Hayk
CCCP, 8 1960 200y Onvea Heanosna npuwna 6 Hucmumym yumonozuu u 2enemu-
ku. B me 20061 2enemuxa 6 CCCP nepeocusana ne nywuue épemend, 00HaKko pa-
boma 6 HO6OM HayuHOM yupedcOenuu 60aru om cmonuys 0asana NPoCmop Hayy-
HOU MblChu u meopueckyio c60body. 30ece O.H Maiicmpenxo nosnwaxomunace c¢
yumozenemuveckumu uccnedosanuimu 3.Cupca u enepevie 8 CCCP navana pa-
Bombl no co30aKUI0 YUMO2EHeMUYeCcKuUx KOMReKYuii nuenuysl. Sma OnumensvHas u
mpyooemkas paboma ¢ npuenevenuem cpazy 06yX COpmMoé ¢ KOHMPACMHbIMU
ceolicmeamu npogoounace ooHospemenno 8 Hosocubupcxe u Tawxenme (V3bexu-
cman). Takum obpasom, k cepedune 70-x 20006 bbvinu cozdamsi Habopbl MOHOCO-
MHBIX, OUMENOCOMHBIX U MOHOMENOCOMHBIX NuKuli no copmam Juamanwm u Capa-
moeckan 29. B 1968 200y Onvza Heanoeéna émecme ¢ Opyzumu co30amensmu Ho-
6020 2eHeMUYECKO20 MAMepuana y MAzKoll NUleHUysl, YNacmeoseaia 6 op2anu3a-
yuu European Wheat Aneuploid Co-operative (EWAC).

Hanee nauanace paboma no cozoanuio pasnoobpasHbix HABOPOE MENCCOPMOBHIX U
UYHCEPOOHBIX 3AMEUEHHBIX NUHUL NUEHUYbI, YUCI0 Komopwix nuine bonee 100.
OonospemenHo ¢ cozdanuem Koanekyuu GuiAu NOTYYEHB U CYUjeCMBEHHbIE HAVY-
Hble pesyarbmamul, 0bobwennvie 6 mMonozpaguu «Llumozenemuueckoe usyyenue
areynnoudoe mazxoi muenuysty (1973). Ilo mepe cozdanus eece zenemuveckuii
Mamepuan 6061EKAICA 8 UCCNIEO06ANUA PAINUYHBIX XOIRUCMEEHHOYEHHBIX NPUIHA-
KO8, maKkux Kak npooyKmueHOCMb, YCMOUWYUBoCms K 3acyxe, xonooy u oegpuyumy
MUHEPAILHBIX ]IEMEHMO8, Kayecmeo 3epHa u beakoeocmo. B 90-e 20061 nod pyxo-
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MUHEPANbHBIX 21eMeHmOo8, Kayecmeo 3epHa u beaxosocmsy. B 90-e 2006l nod pyxo-
goocmeom Onveu HeanosHb 6INOTHEHbL UCCIEO0BAHUA NO XPOMOCOMHOU NOKAU3A-
yuu 20 2eno6 mopghonozuueckux u PuUONOZUYECKUX NPUSHAKOB MASKOU NULEHULBI.

Ha npomsowcenuu 30 nem O.H.Maiicmpenxo pyxoéoouna rabopamopuei 2eHemuxu
nuwenuysl Hucmumyma yumonozuu u zenemuxu CO PAH. Ilpusnanuem ee nayuno-
20 asmopumema A6110Ch BKIIOYEHUe ee 8 COCmas 00OUjeCmBeHHbIX HAYYHbIX Op-
canusayuii. Onvza Heanoena 6vina unenom Ilpesuouyma Cubupckozo omoenenus
Bcecoiosnozo obujecmea zenemukos u celexyuonepos, yrenom Ilpobaremnozo co-
gema no zenemuxe u cenexyuu npu AH CCCP, neoonoxpamno usbupanace 6 co-
CMas Op2KOMUmMenios cuMno3uymoe u xongepenyui. Onvea Heanoena eocnumana
MHO2UX YYeHUKO6, Komopbie ceiiyac pabomaiom @ Guiewux pecnybruxax CCCP —
Kazaxcmane, Kupeusuu, Azepbatioxcane.

O.I Maystrenko was born in Orsk on July 5, 1923 in a family of Ukrainian
farmers, who had moved to the Urals in the beginning of the XX century. She
finished school in Samarkand (Uzbekistan) and was a 1947 graduate of the
Timiryazev Agricultural Academy in breeding and seed multiplication. Upon
graduation, she was appointed a spring and winter barley breeder at a breeding
station in Kirgiziya. The records that date back to those years are eloguent of her
having had a reputation for being accurate and sensible, the qualities later to
become essential for successful scientific work.

In 1950 she took a post-graduate course at the All-Union Institute of Plant
Breeding, Leningrad, and earned in 1954 a philosophy degree for a winter barley
breeding study in Kirgizia. At that time she began to look at wheat, first in
Kirgiziya and later in Sverdlovsk (Middle Urals), where she took on the position of
head of the Cereals Laboratory in the local affiliation of All-Union Institute of
Plant Breeding (1951-1960). Field tests of Russian and foreign wheats, whence
came her excellent knowledge of the morphology, physiology and pedigrees of
many cultivars, were her responsibility.

After the foundation of the Siberian Division of the USSR Academy of Sciences in
Novosibirsk in 1960, she came to the Institute of Cytology and Genetics. The early
1960s were by far not the best years for genetics in the USSR, but Novosibirsk had
the advantage that it is a long way from Moscow and thus provided room and
freedom for scientific thought. She learned about Dr. E.Sears and became one of
the first Soviet scientists to develop cytogenetic collections of wheat. She
persevered in working on two cultivars at a time, contrasting by their traits, in
Novosibirsk and Tashkent (Uzbekistan). Collections of monosomic, ditelosomic
and monotelosomic lines had been created by the middle of the 1970s for the
cultivars Diamant and Saratovskaya 29. In 1968, she participated in the

7




11" EWAC Conference

organisation of the European Wheat Aneuploid Co-operative together with other
developers of novel common wheat genetic material.

Then it came to the development of sets of intervarietal and alien substitution lines
of wheat, now in excess of 100. As the work was in progress, essential scientific
results were obtained and presented in the monograph "Aneuploids of Common
Wheat" (1973). The newly created genetic material would be immediately brought
to the study of traits of economic value, such as productivity, draught and cold
resistance, tolerance to mineral deficiency, grain quality and protein content. In
the 1990s she guided research into the chromosomal localisation of 20 genes for
morphological and physiological characters of common wheat.

For 30 years was she in charge of the Laboratory of Wheat Genetics of the
Institute of Cytology and Genetics, SB RAS. She was known for her membership in
various non-profit-making organisations, the Presidium of the Siberian Branch of
the All-Union Society of Geneticists and Breeders, the Task Force of Genetics and
Breeding at the USSR Academy of Sciences, the organising committees of many
symposia and conferences. She is survived by many pupils in the FSU countries
Kazakhstan, Kyrgyzstan, Azerbaydzhan.
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"JIomomb x0pouwio éstneueHnozo xneba —

ébicuiee 0ocmudiceHue Yenogeyeckozo yma'"

K.A. Tumupsazes

"Once, at their best,

humankind first baked a round of bread"

K.A. Timiriazev,
an outstanding Russian plant physiologist
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YCTHBIE COOBIIEHHU A

ORAL PRESENTATIONS
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HUCTOPHUA EBPOIIEMCKOM ITIPOTPAMMBI H3YUEHUSA
AHEYILIOHJIOB INIIEHHAIIBI (EWAC) U YYACTHE B HEH
OJIBI' UBAHOBHBI MAMCTPEHKO

Bopnano 3. [Jox.

John Innes Centre, Norwich Research Park, Colney, Norwich, England

[Tnoxepckas pabora npod. SpHu Cupca Bnepseie NMPOAEMOHCTPHPOBaJia MHPY, Kako# mo-
noxutenbHbli 3ddexT MoXKeT 0KalaTh UCTMONL3OBAHHE AHEYIUIOMIOB B HAYYHBIX M CElleK-
LIMOHHBIX HCC/IEA0BAHHAX MATKOH mMueHHIbl. CHPC CMOT BBIIENIHTD IMOJIHBIE CEPHH aHEyI-
nonaoB y copra «Yaiuus CnpHHM» H MCMONB30BaTh MX B FEHETHYECKOM aHanHie. beuio
MpOAeMOHCTPHPOBAHO, 4TO AHEYTUIOH/BI, BKIOYad MOHOCOMHKOB (2n=6x—1), MoryT ObiTh
TaKkXKe CO3HaHel JUIA APYrHX COPTOB C MOMOLILID BEKKPOCCHPOBAHHA, H 3TO MO3BOMHIO
ocylecTBHTh HaeH CHpca Ha MECTHBIX COPTax MIUEHHUbI. DTH HIEH NOJYYWIH JalbHEH-
iiee pa3BHTHE, Koraa Oblio MOKa3aHO, YTO HHAMBHIYaibHbiE€ XPOMOCOMBI COpPTa-IA0HOpa
MOTYT GBITE MEpeHeceHs! B HHTAKTHOM BHJE K MOHOCOMHMKY-PELHITHEHTY ¢ MOMOIIBIO Oek-
KpoccHpoBaHHA. TakuM cnocofoM co3JaBATHCh LIMTOreHETHUECKHE KOJUIEKLIHH, H3BECTHBIE
KaK JIMHHH C MEXCOPTOBBIM 3aMEILIEHHEM XPOMOCOM.

[TockoNbKY CO3ZaHHE AHEYTUIOHIOB M WX MCMONbL30BAHHE B FEHETHYECKOM aHa/lu3e OYeHb
TpyAoeMKo ¥ TpeGyeT GoNbUINX BpeMeHHBIX 3aTpart, Paitnu u Jlo (1966) npeanoxwin co3-
naTe HeOPHLUMANBHYIO OpraHH3alnio, H3BecTHYIO kak EWAC, g koopaAHHALIWK eBponeH-
CKHMX HCC/Ie[IOBaHHi, NOCBALIEHHBIX CO3/1aHHIO H HCMOIb30BAHHIO AHEYIUTOH/IOB MIUEHHLIbI.

[lepBas opranu3aumonHas Bctpeda EWAC, npoBenennas B KamGpumke (Anrnua) B 1967 r.,
oMnpenenuna Hanpas/ieHHA JUIA HaYaia yCMelHoro coTpyAHH4YecTBa y4eHslx Bceil EBponsl,
3aHHMAKOLIHMXCA UHTOreHeTHKOM nuenHusl. EWAC Takke YCTAHOBWI CBA3M C LIMTONE€HETH-
KaMH 110 BCeMY MHpY 1A oOMeHa THHHAMH W HHpOpMaLHeil.

Hcropryeckum cornamenuem nepsoii Betpeun EWAC crano pemenne pasnenuts Espony
Ha YETBIPE OCHOBHBIE reorpa)MyeckHe 30Hbl H CO3/1aTh MOHOCOMHBIE CEPHH UIA K/IKOYEBO-
r0 COpTa, THNHYHOrO ANA JaHHOH 30Hbl. BrnocneicTBHM pEUMNPOKHBIE MEKCOPTOBBIE 3a-
MEIIEeHHbIE CEPHH JO/IKHB! ObUIH ObITH CO3JaHbI MEXIY YeThIPbMA KIHOYEBBIMH COPTaMH.
JlononHUTENEHO NpeAnoaaralock CO31aTh MOHOCOMHBIE CEPHH U1 COPTOB, alanTHPOBAH-
HBIX K MECTHBIM YC/IOBHAM B KaKIOM PErHOHe, H BKIIOYHTh HX B OCHOBHYIO NMpOrpaMmy
EWAC. Co3naHHbii LMTOTeHETHYECKHI MaTepHan A0/KeH Obil BMOCEACTBHH HCIIO/B30-
BaThCA [UIA M3YHEHHA MeHETHYECKOr0 KOHTPOJIA KOJIHYECTBEHHBIX H Ka4eCTBEHHBIX MPH3Ha-
KOB MIIEHHIBI.

3a 33 roma, npoweamux ¢ MomenTa co3nanua EWAC, nomy4eHo MHOrO JOCTHXEHHI, X0~
TA, K COKANEHHIO, M3HAYANbHAA MpPOrpaMMa MO CO3NAHHIO PELMMPOKHBIX MEXCOPTOBBIX
3aMelleHnit He Oblia 3aBepiieHa BceMH maprTHepamu. [Ipousomen of6MeH LMTOreHeTHue-
CKHMH KOJUIEKLIHAMH; MX CO3JaHHE M 3KCNIEPHMMEHTAIbHOE HCCJIe[OBaHHe TIPHBENO K Or-
POMHBIM yCnexaM B M3yYEHHH T€HETHKH MIICHHLBI, YacTh KOTOpbIX OyAeT npeacTasieHa B
JAHHOM COOBILEHHH.
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THE EUROPEAN WHEAT ANEUPLOID CO-OPERATIVE. ITS HISTORY
AND THE INVOLVEMENT OF PROFESSOR OLGA MAYSTRENKO

Worland, A.J.

John Innes Centre, Norwich Research Park, Colney, Norwich, England

The pioneering work of Professor Ernie Sears first alerted the world to the benefits of using
aneuploids to improve research and breeding investigations on bread wheat. Sears was able
to isolate a complete series of aneuploids in the variety Chinese Spring and to employ them
in genetic analysis. The demonstration that aneuploids, including monosomics (2n=6x-41)
could be created in additional varieties by backcrossing, permitted the transfer of his ideas
to adapted varieties. The ideas were further advanced by demonstrating that individual
chromosomes from a donor variety could be backcrossed intact into a recipient mono-
somic, developing stocks known as intervarietal chromosome substitution lines.

As the development and utilisation of aneuploids in genetic analysis is very laborious and
time consuming Riley and Law (1966) proposed that an informal organisation known as
the European Wheat Aneuploid Co-operative (EWAC) should be set up to co-ordinate the
European development and utilisation of wheat aneuploids.

An inaugural meeting of EWAC held in Cambridge, England 1967 set out the framework
for the commencement of a successful collaboration of wheat cytogenetic from throughout
Europe. The co-operative also formed links with cytogeneticists worldwide for exchange of
stocks and information.

An historical agreement of the first EWAC meeting was to divide Europe into four main
geographical areas and to develop a monosomic series from a key variety typical of each
region. Subsequently reciprocal intervarietal substitution series would be developed be-
tween the four key varieties. Additional monosomic series in locally adapted varieties
would be developed in each region to link into the main co-operative programme. The de-
veloped material would then be used to elucidate the genetic control of quantitative and
qualitative characters of wheat.

In the 33 years since EWAC was founded a lot has been achieved although unfortunately
the original programme for the development of reciprocal intervarietal substitution series
was not completed by all partners. The stocks that have been developed and exchanged for
experimentation have led to enormous advances in our knowledge of wheat genetics, a few
of which will be described in this presentation.
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Cexkyus 1/ Session 1

KAPTHPOBAHHE H CPABHUTEJIbHOE KAPTHPOBAHHME I'EHOB,
KOHTPOJIMPYIOIIHX BPEMA IIBETEHHA VY IIIIIEHHUIIBI

Cuatin [{xc.B., Taypu [1.A., Boparano A, [Jxc.
John Innes Centre, Norwich Research Park, Colney, Norwich, UK

Ilns Toro 4To6bl OCTHYL MAKCHMAIBHOMN MPOAYKTHBHOCTH B KAKHX-TTHOO arpokiMMaTHYecKuX ycio-
BHAX, COPTA MIICHHLL! JODKHBI HMETh COOTBETCTBYIOUIHE CPOKH LIBETEHHS W NPOAODKHTENLHOCTE
KHIHEHHOTO LMK/IA, XOPOIIO COOTBETCTBYIOULYIO HKIHYHOCTH JaHHOH oKkpyxalomeil cpeasl. 3o, B
CBOIO O4Epeas, TPEOYET 3HAHHA BO BCEX JETANAX MEHETHYECKOrD KOHTPO/S KIIO4MEBLIX KOMIIOHEHTOB
KH3HEHHOrO uMkna. B nanvol pabore obCcyxaaroTcs NoMy4HEHHbIE K HACTOALIEMY BPEMEHH JAHHbIC
Mo TpeM KMIOYEBBIM IPYMNaM reHoB, ONMpeAeNsiomMX MpPOAODKHTENBHOCTD KHIHEHHOrO UHMKIA Y
MUIEHHIB], @ AMCHHO, TCHOB, KOHTPOMHPYIOWMX OT3LIBYHBOCTL HA SPOBM3ALMIO, peaklMio Ha doTo-
NEpHOA H CKOPOCTE PasBHTHA («CKOPOCNENoCTs per se», rensl Eps). Tarke ofcyxnaerca, Kak Hame
yMEHHE NPOBOJIHTE CPABHHTENBHOE KAPTHPOBAHHE ITHX MEHOB Y BHAOB [rificeae W y pHCa NO3BOJISET
BBISB/IAT HOBBIC NEHBI, KOTOPBIE NPEACTOHT 0OHAPYXHTE ¥ MIIEHHLbI, A TAK¥ke No3BONAeT BEIpabo-
TaTh CTPATErHIO AN8 KnoHuposanus Vrn u Ppd reHoB ¢ HCMoNb30BaHHEM «MONEKYNSPHBIX HHCTPY-
MEHTOB», pa3paboTaHHBIX ¥ pHCa.

I'naBHBIC reHBL, KOHTPOIHPYOWHE OTILIBYHBOCTE HA APOBM3AUMIO (NOKYCH Vrn-1), B HacTOAlLEe
BPEMA JIOKATH3OBAHLL, KAK MEHETHYECKH, TAK M (PMIMYECKH, B JIHHHBIX NAEYaX XPOMOCOM MNATOH
roMeonorHdeckoi rpynnel. ['eHeTHYECKOE KAPTHPOBAHHE NMOKA3BLIBALT, YTO 3TH NEHBl M3 TPEX IeHO-
MOB FOMEOJIOrHYHbI APYr ApYrY, & TAKKe reHaM OTIBIBYMHBOCTH HA SPOBH3ALMIO, HAXOAAIMMCA B
xpomocomax SH sumens u SR pxu. C nomoneio RFLP npob puca W nomynsuuu 3Toro BHaa, me-
none3yeMoil 1A kapTWposanus, Obulo mokasaHo, 4To paiioH, romeonorudHbifi paiiony Vin-l y
Triticeae, cymiecTByeT B TpeTbell Xpomocome pHca. ®u3Hyeckas nokanusauud rewoB Vrn-J Guuia
YCTaHOB/ICHA C MCTIONBIOBAHHEM CepHH THHMHA copra «YaHuus CnpuuHr» ¢ aeneuMsMu, coznaHHoH
Iunnom u Dupo. CpasHHTENBHBIA AHATH3 ¢ AYMEHEM MOKA3LIBAET, YTO APYras CEPHA NEHOB OT3bIB-
YHBOCTH Ha SPOBH3ALMIO (NOKYCBl Frn-2) MOXET NPHCYTCTBOBAaTL B XPOMOCOMAX 4YeTBEpTOH roMeo-
norwdeckod rpynnel (4B, 4D, 5A), u paforsl mo rewerHueckoMy xapTHpoBaHuio Triticum
monococcum 3TO NOATBEPAIAT.

['naBHbie reHbl, KOHTPOJIHPYIOIIHE PEAKLMIO HA (POTONEPHOM Y NIUEHALEI, reHbl Ppd-] nokanu3opaHs!
B XpOMOCOMax BTOPOH roMeoNorHyeckoil rpynnbl, H OHH FOMEOJIOTHYHBI NeHY, HAXOAAIIEMYCS B
xpomocome 2H sumens. I'eHeTH4eckoe KapTHPOBAHHE Y AYMEHA TAKKE BHAB/IAET HAIMYHE reHa pe-
aKkuMH Ha QoTonepuon B xpomocome |H, cBHaeTEnBCTBY S, 4TO JO/DKHA CYUIECTBOBATH MOMEOJIOTHY-
Hafl CEPHA B XPOMOCOMAX MepBoH roMeo/IorHyeckoi rpynnsl y NuieHHLbI.

Y nmuennus! GBIN0 NOKANH3OBAHO JIHMIIL HECKONBKO IEHOB «CKOPOCHENOCTH per se» B XpoMOCOMax
BTOpoH W TpeThelt romeonorndeckux rpynn. OQHAKO ¥ AYMEHS BCE XPOMOCOMEI HECYT TAKHE JIOKYCHI,
TEM CaMbIM MOKA3LIBAK, 4TO €IE MPEACTOMT 06HAPYKHTE CEPHH JIOKYCOB, BIIMAIOLIHX HA CKOPOCTH
PA3BHTHA HE3aBHCHMO OT yenopui cpensl, CpaBHHTENbHBIE HCCMENOBAHHA MOKA3BIBAIOT, YTO BCETO
CYLIECTBYET, MO-BHAHMOMY, 0K0/0 25 NOKYCOB, KOHTPONHMPYIOHIHX MPOAONKHTENLHOCTE KHIHEHHO-
ro UMKna, reHsl Vrn, Ppd u Eps, KoTOpbi¢ elli¢ MPEACTOMT KaAPTHPOBATH Y TMIIEHHIIBI.

XoTa celfuac MHOroe M3BECTHO O I'¢HETHKE LBETEHHS, rOPasi0 MEHbIIC HHYOPMAUMH O TOM, Kak
PCHETHYECKAA HIMEHYHBOCTD PAIIHYHEIX nokycos Vrn, Ppd n Eps, Biuser Ha (eHONOTHIO MIICHHLIBL.
B HacTosuiee Bpema Takue HCCnENOBAHMA HAYHMHAIOT MPOBOJMTHLCA, H YCNEXH B MPOBEACHHH DH3HO-

JIOTHHECKHX HCCNIENOBAHHH COBMECTHO C MeHeTHHECKWMH paboraMu oOcyxIaroTcs B JaHHOM coob-
IIEHHH.
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MAPPING AND COMPARATIVE MAPPING OF FLOWERING TIME
GENES IN WHEAT

Snape, J.W., Laurie, D.A., Worland, A.J.

John Innes Centre, Norwich Research Park, Colney, Norwich, UK

To maximise yield potential in any environment, wheat cultivars must have an appropriate
flowering time and life cycle duration which “fine-tunes” the life cycle to the target envi-
ronment. This, in turn, requires a detailed knowledge of the genetical control of the key
components of the life cycle. This paper discusses our current knowledge of the genetical
control of the three key groups of genes controlling life-cycle duration in wheat, namely
those controlling vernalization response, photoperiod response and developmental rate
(“earliness per se”, Eps genes). It also discuses how our ability to carry out comparative
mapping of these genes across Triticeae species, and to rice, is indicating new target genes
for discovery in wheat, and also may provide a strategy for cloning Vrn and Ppd genes us-
ing rice “molecular tools”.

The major genes controlling vernalization response (the Vrn-1 loci) have now been located
both genetically and physically on the long arms of the homoeologous group five chromo-
somes. Genetical mapping shows that these genes are homoeologous to each other across
the three genomes, and to the vernalization genes on chromosomes 5H of barley and 5R of
rye. By using rice RFLP probes and a rice mapping population it was shown that a region
homoeologous to the Triticeae Vrn-I region exists on rice chromosome 3. The physical
locations of the Vrn-1 genes was established using the Chinese Spring series deletion lines
developed by Gill and Endo. Comparative analysis with barley also indicates that another
series of vernalization response genes (the Vrn-2 loci) may exist on chromosomes of ho-
moeologous group 4 (4B, 4D, 5A), and mapping studies in Triticum monococcum support
this.

The major genes controlling photoperiod response in wheat, the Ppd-1 genes, are located
on the homoeologous group 2 chromosomes, and are homoeologous to a gene on barley
chromosome 2H. Mapping in barley also indicates a photoperiod response locus on barley
1H, indicating that a homoeologous series should exist on wheat group 1 chromosomes.

In wheat, only a few “earliness per se” loci have been located, such as on chromosomes of
homoeologous groups 2 and 3. However, in barley, all chromosomes appear to carry such
loci, indicating that a series of loci that affect developmental rate, independent of environ-
ment, remain to be discovered. Overall, comparative studies indicate that there are probably
twenty-five loci, controlling the duration of the life-cycle, Vrn, Ppd and Eps genes, that
remain to be mapped in wheat.

Although much is now known about the genetics of flowering, less is known about how
genetic variation at the different Vrn, Ppd and Eps loci affect the phenology of wheat. This
is now starting to be addressed, and progress in combining physiological studies with ge-
netical studies is discussed.
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3HAYEHHME AHEYILTOH/OB 3JIAKOB JJIsI CCABHUTEJBHOI'O
FEHETHYECKOI'O KAPTHPOBAHHS

Bépuep A1, Kopsyn B.1. 2

! Institut fiir Pflanzengenetik und Kulturpflanzenforschung (IPK), Gatersleben, Germany;
2 Current address: Lochow-Petkus GmbH, PF 1197, D-29296 Bergen, Germany

C Tex MOp KaK HA OCHOBE MOJIEKYJIAPHBIX MapKepoB ObUIH CO3/1aHbl FEHETHYECKHE KapThl
OCHOBHBIX BHJIOB KyJIBTYPHBIX 3/IaKOB, MHOTO YCHJIHH ObLIO MOTpPaue€HO HAa TOYHOE KapTH-
pOBaHHe reHHbIX JIOKYCOB. D(P(PEKTHBHOCTb KAPTHPOBAHHA NEHOB OHEHB CYIUECTBEHHO 3a-
BHCHT OT HAJIMYHA HHpOPMALHMK 06 HX XPOMOCOMHO# jokann3auuy. [lybm1kauns B 1954
rony suinatouielica pabotel 3.P.Cupca « AHeynioHasl MATKO#H TIIEeHHLBLD) MON0KHNA HAaYa-
10 XPOMOCOMHOH JIOKQ/TH3aLHH MHOTHX F€HOB H FeHHBIX KOMILIEKCOB C MOMOILBIO aHATIH3A
UMTOTEHETHYECKMX KOJUTeKuMiA. Pacrionaras Tako# uHQopmaumeil i MATKOH MIUCHHIIBI
MOHO OBUIO, HANIPHMEP, COCPEIOTOYHTECA HA MEHETHYECKOM KapTHPOBaHHH Kakoit-nubo
onmoli u3 21 xpomocomsl. JlansHeiiunii nporpece 6bUl CBA3aH C. OTKPBHITHEM BBICOKOI cTe-
NeHH KO/UTHHeapHOCTH CpeaH BHIOB 31akoe (Moore et al., 1995). DBoIOUHOHHbIH KOHCEP-
BATH3IM XPOMOCOM 3JIAKOB HAXOMMT OTPAKEHHE B PACMONOKEHHH HA NEHETHYCCKHX KapTax
MONEKYIAPHBIX MapKepoB M MeHHBIX NOKYCOB. JlokanH3alHa reHoB Y Kakoro-nubo BHOa
MOeT GbITh OBICTPO MPOBEAEHA, EC/IH YXKe M3BECTHA XPOMOCOMHAA JIOKANH3alUHA OpTOJio-
FMYHBIX TEHOB WM HX PAcro/ioKeHHe Ha reHeTHYeCcKoi KapTe Y POACTBEHHOTO BHIA. [pu
3TOM HaJ0 TPHHHMATh BO BHHMaHHE MEXBHIOBbIE Pa3/IHiHA CBA3aHHBIE C TPAHC/IOKALHA-
MH. B nanHoii paboTe MBI IPHBOIMM JIaHHbIE MO reHETHYECKOMY KapTHPOBAHHIO, C HCMOJb-
30BaHUEM MONEKYNAPHBIX MAPKEPOB, MIaBHBIX T€HOB ONpEENAIOIAX MOP(hONOrHieckye H
X035HCTBEHHO-IIEHHBIe TPH3HAKK MIIEHHIB!, PXKH U AuMeHs. OCHOBOMH LA 3TOr0 KapTHPO-
BaHMA NMOCTYXWIa HHOPMALIMA MONy4YEHHaA paHee MeTONaMH aHeyIUIOHIHOro aHa/H3a, a
TAKKE CYIIECTBOBAHHE KOJUTHHEAPHOCTH.
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THE IMPORTANCE OF CEREAL ANEUPLOIDS FOR COMPARATIVE
GENE MAPPING

Bérner, A.1, Korzun, V.1. 2

! Institut fiir Pflanzengenetik und Kulturpflanzenforschung (IPK), Gatersleben, Germany;
2 Current address: Lochow-Petkus GmbH, PF 1197, D-29296 Bergen, Germany

Since molecular maps have been developed for the main cereal species much efforts have
been made on precise mapping of gene loci. The efficiency of gene tagging depends very
much on the availability of previous information about the chromosomal location. Initiated
by the outstanding paper “The aneuploids of common wheat” of E.R.Sears published
in 1954 (Sears, 1954) many genes or gene complexes could be associated to certain chro-
mosomes by analysing cytogenetic stocks. Having that information available in hexaploid
wheat for example the mapping work could be concentrated on one out of twenty-one
chromosomes only. Further progress came along with the detection of the high degree of
collinearity within the grasses (Moore et al., 1995). The evolutionary conservation of cereal
chromosomes includes the map positions of cross-hybridising probes and gene loci. Gene
location in one species can be carried out rapidly, if information about the chromosomal
location or mapping position in related species is already known and transferable. Existing
translocation differences between the species have to be considered. In our presentation we
describe the molecular mapping of major genes determining morphological and agronomi-
cally important traits in wheat, rye and barley based on the knowledge of former aneuploid
research and existing collinearity.
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HCIOJIb30BAHHUE AHEYILUIOHJIHBIX JIUHUH J1JIA
XPOMOCOMHOM JIOKAJIM3AIIMA H KAPTHPOBAHHSA 'EHOB
MST'KOM NIIEHUIBI 1 EE COPOIUYENR

Maiicmpenxo O.H), Jlatixosa JI.H, E¢ppemosa T.T., Apbysoea B.C., Ilonoéa O.M.

HuctutyT unronoru 1 resetkn CO PAH, Hosocubupck, Poccus

MccneioBaHHA 10 LWTOTEHETHKE MATKOH MUIEHHLB!, B OCHOBE KOTOPBIX JiexkaT paboTsl
npo¢. 2.Cupca (Sears, 1954), no3posHIH NMPOBOAMTE XPOMOCOMHYIO JIOKA/TH3ALHIO H Kap-
THPOBAHHE TEHOB, & TAKOKE OCYLICCTBIATE XPOMOCOMHYIO HHDKEHEDHIO MyTEM 3aMelleH A
win no6aBieHHs onpeieNIeHHBIX XPOMOCOM He TOJIBKO B Mpefenax BHAa MATKOH MileHHIIbI,
HO OTHAJIEHHBIX H POACTBEHHBIX eif BHIOB. [[NA MpoBeAeHHA ITHX HCCNENOBAHHA B JaAHHOM
paboTe HCMONB30BANM MOHOCOMHBIE H AMTENOCOMHbIEe NHHMK copToB Chinese Spring, Ca-
partosckas 29 (C29) (Maiictpenko, 1973; Jlafikosa u ap., 1988), Habop nuHHi ¢ MeEXCOp-
TOBBIM H YYXEPOOHBIM (MeHHUA/POXKE) 3aMellleHHEeM OMpeIENeHHBIX XPOMOCOM, a TaKke
MOYTH H30reHHBIe THHUH mo copTy C29 (Arbuzova et al., 1996; Efremova et al., 1996).

BakHbLIM HanpaBleHHEM HallHX HCCE0OBAHHH ABNAETCA NeHETHYECKHH aHaIH3, B KOTOPOM
BBIARJIAIOTCA MeHbl, KOHTPONHpYIOLe 00pas *H3HH H BpeMs KonoweHua. Maiictpenxo (1991)
MOKA3aHO HATHYHE B Jiokyce Frn2 meyx amneneit Vrn2a u Virn2b. [Ina usyyeHHs MHOXKECTBEHHO-
ro a/uienu3mMa resa Vrn2 co3garoTca TMHEH 03MMO# MIIEHHILI COpTa Sava ¢ MeXCOPTOBBIM 3a-
MemieHHeM XpoMocoM 5B ot coproe C29 u [luamant (JIM). AHATH3 CaMOOTTBLIEHHOIO MOTOMCT-
Ba MOHOCOMHBIX pactenmit BC3 nokasan, uto iuHnsa Sava/C29 5B, Hocutens amnens VrnZa, Ha
6-9 mHell, BeIKONAMBANACH paubiue, yeM Sava/llm 5B ¢ aienem Vrn2b, uro noATBEpKIAAET
NAHHBIE, TIOYYEHHBIE NPH M3YueHHH nuHU mueHHs! C29 ¢ MeXCOPTOBBIM H YYKEPOIHBIM
3aMelneHHeM XpoMocoMel SA. M3yyeHo HacneoBaHHe THIA PA3BMTHA Y TeKCalUTOHIHBIX MLLe-
nuu T petropaviovskyi Udacz. et Migusch. u T.sphaerococcum Pers. Y 3THX BHIOB NOKa3aHo
NPHCYTCTBHE NOMMHAHTHBIX JIOKYCOB, &UIeNbHBIX Frn/—4 markoif muennue. Y obpasua
T petropavlovskyi BeisBiera cnabas 3kcnpeccus reHa Vrnl, Bei3biBaIONIAA YUTHHEHHE BpEMEHH
KOJIOIIEHHA M CHIbHYIO PeakiHio Ha spoBw3aumio. Hayuennsie obpasubl T.sphaesococcum siB-
NAKOTCA HOCHTENAMH reHa Vind, peaxoro /uis MATKOH MileHHLbL.

Hamu npuMeHeH KOMIUIEKC LIMTOreHETHYECKWX METONOB [NS FEHETHYECKOTO H3Yy4eHHS
rnaBHbIX Mopdonornvecknx reHos (Gross Morphology), HMeOMX TAKCOHOMHYECKOE 3Ha-
uenue B pome Triticum L. Tloka3zawo, uto T petropaviovskyi umeer BunocneunduaHblii ren
P win Eg (yanuHeHHOH LBeTKOBOH 4elIyH), HeaUle/bHbli reHy Eg TeTpanioHIHOro BHIA
T polonicum L., paHee noxkanwiosaHHslii B XxpomocoMe 7AL. BeinmonHeH cpaBHHTENbHBIH
reHeTHYeckuit ananus rexcarmonaHsix nuenuu T.petropaviovskyi w T.aestivum no 11 npu-
3HaKaM, onpeensioumnM MophonornyeckHe XapakTepHCTHKH H (PH3HONOTHYECKHe CBOHCT-
Ba. M3yuens annensHele B3auMOeiiCTBHA MyTaHTHBIX TeHOB S/, S2, §3 MATKOH MIUEHHLbI
H reHa s/ T.sphaerococcum, HMEIOUINE CXOIHOE BIHAHHE HA KOMIUIEKC MOP(OIOrHYeCKHX
npu3Hakos., MaeHTHGHUMpOBaHBI 1BA HE3aBHCHMO HaclelyeMbIX NeHeTH4YeckuX ¢akropa,
BITHAIOLLHE HA MPH3HAKHK KONIOCA, CXOHbIE ¢ AeficTBHeM reHa C.

Jina Gonee sddexTHBHOrO M TOUHOTO 3aMelEHHA XPOMOCOM, @ TaKKe LI BH3YaTbHOrO
BBLIE/IEHHA MOHOCOMHbIX PAacTeHHIl HAMH CO31aHbl MOHOCOMHBIE NHHHH copta C29 c re-
namu Hg, Bg,, HI, Pa, S1, S2, §3, Hp, W1! u ap., MapkHpyiomnM# Xpomocomsl 1A, 4B, 3D,
3B, 3A, 5A, 5D, 2B cOOTBETCTBEHHO.
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USES OF ANEUPLOID LINES IN CHROMOSOMAL I.OCALISATION
AND MAPPING OF THE GENES OF COMMON WHEAT AND ITS
RELATED SPECIES

Maystrenko O.1), Laykova L.1, Efremova I.T, Arbuzova V.S., Popova O.M.

Institute of Cytology and Genetics, SB RAS, Novosibirsk, Russia

Cytogenetic studies of common wheat, pioneered by Professor E.Sears (Sears, 1954), al-
lowed chromosomal localisation and mapping of genes, and chromosome engineering by
replacing or adding chromosomes not only within a common wheat species, but also in its
distant and related species. For this purpose, we used monosomic and ditelosomic lines of
Chinese Spring, Saratovskaya 29 (S29) (Maystrenko, 1973; Laykova et al., 1988), a set of
lines with intervarietal and alien (wheat/rye) replacement of chromosomes, and a nearly
isogenic lines for S29 (Arbuzova et al., 1996; Efremova et al., 1996).

An important direction in our research is genetic analysis, by which genes responsible for
response to vernalisation and ear emergence time are revealed. Maystrenko (1991) demon-
strated that there are two alleles, ¥rn2a and Vrn2b, for the Vrn2 locus. For studying the
multiple allelism of the Frn2 gene, lines of the winter rye Sava are being developed with
chromosomes 5B replaced by those from S29 and Diamant (Dm). Analysis of the self-
pollinated progeny of BC3 monosomic plants showed that the Sava/C29 5B line, carrier of
the Vrn2a allele ears 6-9 days earlier than Sava/Dm 5B with the Vrn2b allele, which pro-
vides support to data on S29 lines with intervarietal and alien replacements of chromo-
somes SA. The spring/winter type of development was studied in the hexaploid wheats
T.petropavlovskyi Udacz. et Migusch. and T.sphaesococcum Pers. As has been demon-
strated, these species carry dominant loci allelic to Vrni—4 in common wheat. In
T.petropaviovskyi weak expression of Vrnlcausing longer ear emergence times and a
strong response to vernalisation, was revealed. The T.sphaesococcum plants studied are
carriers of the Vrn4 gene, a rare occurrence in common wheat.

We applied a complex of cytogenetic techniques for genetic study of the gross morphology
genes that are of taxonomic value in the genus Triticum L. It has been shown that
T petropavlovskyi carries a species specific gene P or Eg (elongated glume), non-allelic to
the Eg gene of the tetraploid T.polonicum L., earlier localised in chromosome 7AL. A
comparative genetic analysis was performed on hexaploid wheats T.petropaviovskyi and
T aestivum for 11 characters, determining morphological features and physiological prop-
erties. We have also studied the allelic relationships between the mutant genes, S/, 52, §3,
of common wheat, and s/ of T.sphaesococcum, similarly affecting the complex of mor-
phological characters. We have identified two independently inherited genetic factors af-
fecting spike characters much as the C gene does.

For a well-targeted chromosome substitution, and for visual control of monosomic plants,
we have developed monosomic lines for $29 with the Hg, Bg, Hl, Pa, §1, 52, S3, Hp, Wl
and other genes marking chromosomes 1A, 4B, 3D, 3B, 3A, 5A, 5D, and 2B, respectively.
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AHEVILIOWJHA B CEJIEKIITHOHHO-TEHETHYECKHX
HUCCIENOBAHMAX INIIIEHHAIBI

Llyrembaesa K.K.

Kasaxckwii [ocynapcraennsiii Haunonanbubiit YHusepcuret um. Anb-®Dapabu, Kasaxcran

AHeyIUIOHIHbIe THHHK HeoGXonumsl AiA Gosee riyGOKOro reHeTH4YeCKoro H3yueHHs Jiyd-
X COPTOB, MMEIOMIHX NPOM3BOACTBEHHOE PACIPOCTPAHEHHE, W [UIA MOBBILIEHHA IPdek-
THBHOCTH CENEKIHOHHOrO mpoliecca. B cBaA3u ¢ 3THM B YHHBEpPCHTETE NPOBOJMTCA LHKI
BAKHBIX MCC/IENOBaHMH, HAMpaBNeHHbIX HA JIOKATH3AUMIO MeHOB, KOHTPOJNHPYIOWIHX Kaqe-
CTBEHHbIE W KOJMYECTBEHHbIE NPU3HAKH MUIEHHUB! (BBICOTAa PAacTeHHH, YCTOHYHBOCTB K
paB4HHe, rONIOBHEBBIM Go/e3HAM, rHOPU/IHBIA HEKPO3, JUTHHA BEr€TALMOHHOrO NEpHOAA H
ap.). TeneTnyeckuit ananu3 ycToHuMBOCTH Kk Oypoi pikaBuHHe 00pa3uoB MATKO#H NiEHHLIbI
[103BOJIHIT JIOKANM30BaTh BBICOKOI((EKTHBHBIE IeHbl, ONpeendiomHe THI peakuuu «0» H
«I». HoBble reHsl yCTOHUMBOCTH K Oypoii pxkasuune Lr38 w LrZ nokanusoBaHbl B XpOMO-
comax 1B y oBpasuos k-48198 u 964, LrG B xpomocome SA y obpasua k-45933, a LrK u
LrC — B xpomocomax SA u 2A ofbpasua u-398835. I'napHelii reH Bind yCTOHYHBOCTH K
TBepaoii ronosHe obpasua 964, noxanusosaHHbI B XpoMOocoMe SA, naeT KYMY/IATHBHBIH
3QpekT ¢ ABYMA APYTHMH reHamu Bin5 v Bin6, NposBAAIOMMMH KOMIUIEMEHTAPHOE B3aH-
MoJeHCTBHE.

Boicokoa(dekTHBHBIE TeHBl YCTOHUYHBOCTH K Oypo# pxkasunHe M TBEpIOH rojioBHE paciuH-
pAIOT reHOQOH/ MUIEHHIBI JUIA CeNIeKLHH Ha HMMYHHTET. Onpe/ienieHa XpoOMOCOMHAs JioKa-
nH3auMs reHoB ruGpuaHOTo Hekposa Nel u Ne2. Ten Nel naxommrca B xpomocome 2B cop-
ta Kazaxcranckas 126, a Ne2 B xpomocome 6D obpasua k-45933. O6Gpasen k-45933 npen-
CTABNSET CENEKLMOHHYIO LEHHOCTh KaK HOCHTENb NMPH3HAKOB KOPOTKOCTEOENBHOCTH, YC-
TOHYHBOCTH K pkaBuuHe. KpUTHYECKHMH XPOMOCOMaMH, OKa3blBAIOIIHMH pe Iy IHPYIOIIH#H
3ddekT Ha BBICOTY pacTenus obpasua k-45933, okasanuck xpomocomsl 1A u 4D. I'en xpo-
mocombl 1A u 4D y atoro ofpa3ua nposenseT HauGoNbIIKA oTpHUATENbHLIH I eKT, LIH-
Ha cre6ns ero Ha 29,62 cM W Ha 23,82 cM HIXe, YeM y KOHTpOJabHOro rubpuaa (94,82cm).
B pesynsTaTe MHOrosieTHe#H paboThl CO3/1aH KPacCHO3EPHbIH 3aMEIEHHBIH aHaNor CHIbHOH
ApoBOit MArkoi mueHHus! copra Kasaxcranckas 4. [eHOTHN 3aMELIECHHOH THHHH MO THITY
pasBHTHA onpelened kak Vrnlvrn2vrn3. YapTpackopocnenocts ee o0yclOBI€Ha TeHOM
Vrrd, nokanusobaHHeIM B SA xpomocome. OTKpBITHE T€HETHYECKHX CHCTEM, KOHTDOIH-
PYIOLIMX peaku{i0 Ha APOBHM3ALMIO, AaeT BO3MOXKHOCTH CO3/aBaTh COpPTa ¢ PasjIHYHBIM
TEMIIOM Pa3BHTHA TyTEM HCMO/B30BAHHA JOHOPOB 3THX MEHOB.
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ANEUPLOIDY IN BREEDING AND GENETICAL RESEARCH
OF WHEAT

Shulembaeva, K.K.

Kazakh State National University named after AL-Farabi, Kazakhstan

Aneuploid lines are necessery for nore deeper genetical research of thi best cultivars, hav-
ing industrial spreading and for increasing of selectional process effect. According to this,
important investigations directed to localize genes, controlling qualitative and quantitative
traits of wheat (height of plant, resistance to rust and smut diseases, hybridous necrosis,
duration of vegetative period and etc) is being held. Genetical analysis of soft wheat lines
(Triticum aestivum L) resistance to brown rust allowed to localize highly effective genes,
determining thi type of reaction "0" and “I". New genes Lr38 and LrZ ofresistence to brown
rust were localized in chromosomes 1B of lines k-48 198 and 964, gene LrG was localized
in chromosome 5A of line k-45933, and genes LrK and LrC were localized in chromosome
5A and 2A of line u-398835. The main gene of resistence Btn4 to slicing smut of line 964
was localized in chronosome 5A, which gives cumulative effect with other two genes Btns
and Bn6, showing complementary interaction. Highly effective genes of resistance to
brown rust und for stinking smut extend genofond of wheat concerning to immunity for
selection. Chromosomal localization genes Nel and Ne2 of hybrid necrosis has been deter-
mined. Gene Nel has been found in chromosome 2B of cultinar Kazakhstanskaya 126, and
Ne? in chromosome 6D of line k-45933. Line k-45933 is valuable for breeding as a carrier
of such kind of traits as dwarf, resistance to rust disease. Chromosomes 1A and 4D have
proved to be critical showing reducing effect on plant height of line k-45933. Gene of 1A
and 4D chromocomes of this line have shown the most negative effect, the stem length of
this line was shorter by 29,62 and 23,82 centimetres than control hybrid (94,82 centime-
tres).

As the result, the red grain substituted analogue of strong common wheat of cultivar Ka-
zakhstanskaya 4 has been breeded. Genetype of substituted line with modified type of de-
velopment was determined as Venlvrn2vrn3. Its ultra precocity is caused by gene Vrni,
which localized in chromosome 5A. Discovery of genetical systems, controlling reaction to
vernalization enables to create sorts with different rates of development by using donors of
these genes.
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CO3IAHHME AHEYTUIOWIHBIX JIMHUH C YYKEPOIHBIMHA
[IPU3HAKAMM B IOTOMCTBE 'HEPHIOB OKTOILTIOMHOI'O
HIIDA ELYTRICUM FERTILE C TRITICUM AESTIVUM

Moynwiis H H.

CeneKLHOHHO-TeHeTHUeCKHit HHCTHTYT, Onecca, YkpanHa

Elytricum fertile — 310 wenonHbiii amdumionn (2n=56) Triticum aestivum L. (2n=42,
AABBDD) ¢ Elymus sibiricus L. (2n=28, SSHH), HecyImmii Bce XpOMOCOMBI MIIEHHIBI H 14
3IMMYCHBIX XpoMocoM. OCYIIECTRIEHO CKPEIMBAHHE TPEX COPTOB MATKOH MIICHHLLI C aM-
DHILTOMAOM, 9TOOBI MOMYHHTH MUICHHYHO-IHMYCHbIE JOTIONHEHHBIC H 3AMELUCHHBIC JIHHIHH.
'u6pwmst Fy GbutH camoonsuieHs! (M0OJi H30MATOPOM) H GeKKPOCCHPOBaHbI (TIOC/IE KaCTPaLHH)
kaK aMpHIUIONIOM TaK H mueHuuel. OOHapyKeHbl pa3iHiHd B HHTEHCHBHOCTH /THMHHALIHH
yyKepOIHBIX XpoMocoM kak mexay Fz u BCy, Tak u Mexay COpTaMH MIICHHIBI. OnHako xe
pacripe/iefieHHe YHCeNl XPOMOCOM B KH3HECTIOCOOHBIX XEHCKHX raMeTax rubpunos F He 3a-
BHCENO OT peKyppeHTHOro pomurens (Elytricum wix COpTa NLLEHHLIbI).

44 XpOMOCOMHBIE PacTeHHs BCTpeyanncs B Fy ¢ 4acToTol B cpeaHeM 7,240,1%. Cpenn 12
H3y4EeHHBIX pacTeHuii He GbUIO IHCOMHO AOMONHEHHbIX. Bee OHM OKa3anHCh AMMOHOCOM-
HBIMH JOMOJIHEHHAMH.

43 XpOMOCOMHBIE pacTeHus HaGmonanuck B cpenHeM ¢ vactotod 15,043,3% B BC, (F; x
T aestivum) u 3,330,7% B F,. Ha 5THx pactenusx 3apasanocs ot 0 o 181 3epHOBKH. JlaGopa-
TOpHAaA BCXOXKECTh 3epeH Bapbuposana ot 31,3£11,6 no 95,044,9% B 3aBHCHUMOCTH OT pacTe-
HiA (8 cpenHeM 3 24 pactenuit 65,042,2%). YactoTa 44 XpOMOCOMHBIX pacTeHHH BapbHpO-
pana ot 4,5+4.4 no 28,049,0% B BC,F; u ot 0,0+3,5 1o 15,0+8,0% B F3 nokonexnH, cCOOTBET-
creenHo (B cpeaneMm 5,9+1,3%). Takum 06pa3oM, HHTEHCHBHOCTD MepeaavH NOTOIHEHHBIX
4yKEPOIHBIX XPOMOCOM (BIMHCIEHHaA M3 yacToT 42, 43 u 44 XPOMOCOMHBIX pacTeHuit) de-
pe3 JeHCKHe rameTsl Obina ot 16,7 10 45,3% w 4yepe3 MyKCKHE raMeThl — OT 0,0 no 21,7%,
cooTBeTcTBeHHO. KpoMe TOro, B MOTOMCTBE OJHOTO pacTeHHA (2n=42+., e COOTBETCT-
BYIOLIME YAacTOTHI COCTaBWIH — 56,8 u 35,2%. Onwako, pasnHdHas XH3HecnocobHocTs rHb-
PHAHBIX 3MTOT W 3apOABILIEH C Pa3HBIMH YHCIAMH XPOMOCOM HCKaXaeT pelbHbIE HacTOThI
KI3HECTIOCOBHBIX rameT (n=22) ¢ 4yxkepoaHsIMH XpomocoMaMu. KoadduumenTsl koppena-
LM MEX/Iy 3aBA3BIBAEMOCTBIO WIIH BCXOXECTBIO 3€peH M YacToTaMH 43 XPOMOCOMHBIX pac-
TeHuit cocrapimi r=—0,51* win r=0,59*, cooTsercTBeHHO. CleloBaTENBHO, U1 TOTO, YTOGb!
BBIYHC/IMTS MCIPABJICHHBIE YACTOTHI, HEOGXOIMMO BBECTH COOTBETCTBYIOIIHE KOS PHIHMEHTHI
3uroTHOrO 0T60pa. KpoMe Toro, 106aBneH A IMHMYCHBIX MOHOCOMHKOB (0COGEHHO CITy THHY-
HBIX TeJIOLIEHTPHKOB) BBIHIBAIM Y XPOMOCOM TIIEHHLB! CKJIOHHOCTh K aCHHamcucy (mo
2,0740,231), TaKkKe W3MEHAS OXMJaeMble HacTOTh ramer. XoTs fobaBieHKHe AHCOMHKOB, a
TakoKe CITyTHHHOMH H30XPOMOCOMBI MOYTH He BIHAIO Ha FOMOJIOTHYHYIO KoHbloraimio. ®ep-
TWIBHOCTh pacTeHHii (2n=44) Gblna pasnnaHoi 1 BapbHposana ot 0 1o 275 3epeH Ha pacte-
HHE B 3aBHCHMOCTH OT KOMOMHAIIMH, PAaCTEHHA H XPOMOCOMBI.

Ilna nansHeiuux HccnenoBanuii otobpaHsl mornonHeHHble (2n=43-44) W JYIUIOHIHbIE
(2n=42) pacrtenus, comepXamue Kake-THO0 4yKepolHbie NPH3IHAKH (ycToHUHBOCTL K
MYy4HHCTOH poce, nucToBOMH HnHM cTebieBoi pkaBuHHe, TONEPAHTHOCTE K BXKA, omyue-
HHE JIUCTa, IepOXOBaTOCTh cTeld, (PHONETOBaA CONOMHMHA H Ip.). Y CTOHYHBOCTE K My~
HHCTO# poce 1 TonepanTHOCTH K B)XKKA, BHauMo, TpeOyioT, Kak MHHHMYM, [IB€ Maphl 3/1H-
MYCHBIX XPOMOCOM U1l 3KCTPECCHH NPH3HAKA.
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DEVELOPMENT OF THE ANEUPLOID STOCKS WITH ALIEN TRAITS
IN PROGENIES OF THE HYBRIDS BETWEEN OCTOPLOID PWEA
ELYTRICUM FERTILE AND TRITICUM AESTIVUM

Motsny, L1

Plant Breeding and Genetics Institute, Odessa, Ukraine

Elytricum fertile is a partial amphiploid (2n=56) between Triticum aestivum L. (2n=42,
AABBDD) and Elymus sibiricus L. (2n=28, SSHH) carrying all the wheat chromosomes
and 14 of the Elymus chromosomes. Three bread wheat cultivars were crossed to the am-
phiploid to produce wheat-Elymus chromosome addition and substitution stocks. The F,
hybrids were self-pollinated (by bagging) and backcrossed (after emasculation) to both the
amphiploid and wheat cultivars. The differences in intensity of the alien chromosome
elimination were found between F, and BC, as well as wheat cv. genotypes. But the chro-
mosome number distribution in viable female gametes of F, hybrids did not depend on the
recurrent parent (Elytricum vs. wheat cvs).

44 chromosome plants were found at the frequency of 7,240,1% an average in F,. Among
twelve plants studied there were no disomic additions. All of them appeared to be double
monosomic additions.

43 chromosome plants were observed an average at the frequency of 15,0+3,3% in BC, (F,
x T.aestivum) and of 3,3£0,7% in F,. From 0 to 181 seeds per a plant were set. The seed
germination (in Petri dishes) ranged from 31,0£11,6 to 95,0+4,9% depending on the plant
(an average 65,0+2,2% of twenty four plants). The frequency of plants (2n=44) ranged
from 4,5+4.4 to 28,0+9,0% in BC,F, and from 0,013,5 to 15,0+8,0% in F; generation, re-
spectively (an average 5,0£1,3%). Thus, the intensity of transmission of added alien chro-
mosomes (estimated from the frequencies of 42, 43 and 44 chromosome plants) via female
gametes were 16,7 to 45,3% and 0,0 to 21,7% — via male gametes, respectively. Besides,
on the plant (2n=42+t,,,;.s) the frequences were scored 56,8 and 35,2% respectively.
However, a different viability of the hybrid zygotes and embryos having various chromo-
some numbers distorts the real frequencies of the viable gametes (n=22) with the alien
chromosomes. Correlation coefficients between seed setting or seed germination and fre-
quency of 43 chromosome plants scored r=—0,51 * or =10,59*, respectively. Therefore, the
respective coefficients of the zygote selection are necessary to estimate the corrected fre-
quencies. Moreover, an addition of the Elymus monosomics (especially satellited telocen-
trics) caused a tendency to asynapcis among wheat chromosomes (up to 2,07+0,23Y, also
changing the expected gamete frequencies. The addition of the disomics, as well as satel-
lited isochromosome almost did not influence the homologous pairing, though. The fertility
of the plants (2n=44) was different and ranged from 0 to 275 seeds per a plant depending
on the cross, the plant and the chromosome.

As a result, the addition (2n=43—44) and euploid (2n=42) segregants carrying any alien
character (powdery mildew, leaf or stem rust resistance, BYDV tolerance, hairy leaf, rough
stem, purple culm etc.) were selected for further investigation. The powdery mildew resis-
tance and the BYDV tolerance seem to demand at least two couples of Elymus chromo-
somes for the expression.
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rEHETHYECKHI KOHTPOJIb CECTPHHCKO-XPOMATHIHBIX
CBSI3EM B HEHTPOMEPHBIX PAMOHAX YHHUBAJIEHTHBIX
XPOMOCOM B MEMO3E NIIEHUYHO-PXKAHBIX AHEYILIOHXOB

[l[anoea A.H., Cunrxoea O.I'., Kpasyoea JI.A.

MucTutyT utonorun ¥ revetukd CO PAH, Hoeocubupek, Poccns

B HacTosllee BpeMs ¢ MOMOILLIO MOJNIEKYNSPHO-TEHETHYECKHX METOI0B HHTEHCHBHO BEIYTCA
HCCNIEIOBAHMA 10 H3YYEHHIO CTPYKTYPhl H (YHKIIHH LIEHTPOMED XPOMOCOM Y 4e/loBeKa, pas-
HBIX BHIOB Apoxoked ¥ HacekoMbiX. Ocoboe BHHMaHHE YIe/IeHO BBIACHEHHIO MEHETHYECKOro
KOHTPOJIA CECTPHHCKO-XPOMAaTHIHLIX CBA3€H, OCHOBHOIO MEXaHH3MAa CEerperaui XpoMocoM B
Mmefiose u MHTO3€e. JInA mMTOreHeTHYeCKHX MCCIea0BaHHi CBA3EH MeXIY CECTPHHCKHMH XpO-
maTunamu Hanbonee ynoOHsIM 00BLEKTOM MOTYT CHYKHTh aHEYTUIOMIHBIC JIHHHH MIIEHHLBI H
ee rubpuabl. B pesy/nbTarte LMTONOrHYECKOro M3y4YeHHA Mefio3a y MOHOCOMHKOB MIICHHLIbI
Triticum aestivum L. copra CapatoBckas 29 M NIIEHHYHO-PXAHBIX 3aMELUEHHBIX JHHUHA
Triticum aestivum L. copra Capatosckan 29 / Secale cereale L. copt OHoxolickas Hamu 6bU10
YCTAHOBJIEHO, 4TO YHHBAIEHTHBIE XPOMOCOMBI, NPHHAIEKALIHE Pa3HbIM reHOMaM, pasnH4a-
FOTCA 10 THITY OpHEHTaLMK LeHTpoMep B MI 1 uacTore JkBaumonHOro Aenenns B Al mefiosa.
Tak, OKa3anoch, YT0 YHHBANEHTHaA XpomMocoma SA nueHHLb! B MI HMena npeuMyIecTBEHHO
amphitelic opuenTaimo u B Al mefio3a nenwiack Ha XpOMaTHIB! 3HAYHTENIBHO Yallle rOMeo-
noruyHol el xpomocome nuieruibl SD. YacToTa 3KBALMOHHOIO IENEHNA YHHBANCHTOB SA
5D mmeHAUB! 6bUTa 3HAYMTENLHO BhIlle B NPHCYTCTBHH Mapskl XpoMocoM piku SR. YHHBa-
neHTHas XpoMocoma pxu SR umena amphitelic opueHTalMio H npeTeprieBana KBaHOHHOES
nieNeHHe 3IHAYHTENIBHO Yalle roMeosoros mueHHLbl SA H 5D. C uesbio BHIACHEHHA POJH IpY-
IHX XPOMOCOM PXKH B PETYJIALMH CECTPHHCKO-XPOMAaTHIHBIX CBA3eH H3yYeH MeHo3 y NeBATH
pasiMYHBIX NH-MOHOCOMHKOB, MOMYYEHHBIX OT CKpelllHBaHHA MILEHHYHO-PXKaHbIX 3aMelleH-
HbIX aunuit Triticum aestivum L. copta Caparosckas 29 — Secale cereale L. copr Onoxoii-
ckas ¢ coproM nmeHuusl Caparosckas 29. Mexay An-MOHOCOMHKaMH 0OHAapY&KeHbl pasnu-
YHA 110 YACTOTE KBALIMOHHOTO JE/ICHHA YHHBAIEHTOB B Al. YHHBANCHTHbIC XPOMOCOMBI Y IH-
MOHO 5A—5R 1 6A—6R fenunuch NpeHMyIIeCTBEHHO JKBAUMOHHO, a Y 2R-2D pemykumoHHO.
YpoBeHs 3KBALMOHHOTO [€fIEHHA YHHBAIEHTOB Ha BE OTAENbHBIE XPOMATHAbI ¥ NH-MOHO
IR-1A u 1R-1D oka3anca 3KkBalHOHHO-peAyKuHOHHLIM. C noMompio C-metona nuddepen-
UMAIBHOTO OKpAIHBAHHA XPOMOCOM NMPOAHATH3HPOBAHA YacTOTa JEJIeHHA HHIHBHIYATBHO
KaKI0M yHHBaNeHTHON XpoMocomsl y H-MoHO SA—5R, SD-5R n SA-5D. YcTaHoBneHo, 4To
JIB€ YHHBANIEHTHBIE XPOMOCOMBI OJJHONO H TOrO K€ JH-MOHOCOMHKA XapaKTepH3YIOTCA HHIH-
BHIYanbHOH 4acTOTOMH JeeHHA HX Ha XpOMaTHIBI B paHOHE LICHTPOMEp B NEPBOM MefioTiye-
ckoM neneHHH. Kpome 3Toro, oOHapykeHel paiiHYHA NO YacToTe IKBALHOHHOIO JENCHHA
ONHOM M TOH e XPOMOCMBI B Pa3HOH NeHOTHIIHYECKOH cpelie y AH-MOHOCOMHMKOB. TakuM
obpasoM, B pesyneTaTe M3yueHus MeHo3a y MIIEHHYHO-PKAHBIX aHEYTUIOHIOB YCTAHORIIEHO,
YTO PaiH4HA B THNE OPHEHTALMH LIEHTPOMEP CECTPHHCKHX XPOMATHIA YHHBANCHTHBIX XpO-
MOCOM B MI M ypoBeHb HX IKBALIHOHHOTO ENICHHA Ha B¢ OTAebHbIE XpoMaTHIb! B Al Mefio-
3a o0ycnosnensl asyMa Qakropamu: |. reHaMH, KOHTPOJIHPYIOLWIHMH CBA3b B LIEHTPOMEPHBIX
pakioHax MeXIy CeCTPHHCKHMHM XPOMATHIAMH XPOMOCOM, KOTOpbi€ JIOKAIH30BAHbI B Pa3HBIX
HErOMOJIOTHYHBIX XPOMOCOMAX PXKH M MILEHULB!; 2. CTPYKTYPHBIMH PasiiHYHAMH LIEHTPOMEp-
HBIX pafiOHOB XPOMOCOM pa3HbIX T€HOMOB.
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GENETIC CONTROL OF SISTER CHROMATID BONDS IN CENTRO-
MERE REGIONS OF UNIVALENTS DURING MEIOSIS IN WHEAT-RYE

ANEUPLOIDS
Shchapova, A.L, Silkova, O.G., Kravtsova, L.A.

Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia

At present, investigations on chromosome centromere structure and function in man, dif-
ferent kinds of yeast and insects are carrying out now using molecular genetic methods.
Special attention is paid to elucidation of genetic control of sister chromatid bonds — the
main mechanism of chromosome segregation in mitosis and meiosis. Aneuploid lines of
wheat and its hybrids may serve as the most convenient object for cytogenetic investiga-
tions of sister chromatid bonds. As a result of cytological study of meiosis in Triticum aes-
tivum L. (cv. Saratovskaya 29, S29) monosomics and wheat-rye substitution lines
T.aestivum L. (cv.529)/S.cereale (cv.Onokhoiskaya, Onok) we have established that inva-
lent chromosomes belonged to different genomes differ in type of centromere orientation in
MI and frequency of equational division in Al of meiosis. The 5A wheat univalent have
been found to have, presumably, amphitelic orientation in MI and in Al of meiosis it di-
vided on chromatides much more often than wheat 5D homoeologue. Equational division
frequency of wheat 5A and 5D univalents was much more higher in presence of 5R rye
chromosome. Rye 5R univalent had the amphitelic orientation and underwent equational
division much more often that 5A and 5D homoeologues. For the purpose to study the role
of other rye chromosomes in sister chromatid bonds regulation the meiosis was studied in
nine different dimonosomics resulted from crossing of wheat-rye substitution lines
T aestivum L. (S29)/S.cereale L. (Onok) with S29 wheat. The differences in Al univalents
equational division frequence have been found among dimonosomics. In dimonos SA-5R
and 6A-6R, the univalents divided mostly equationally, and in 2R-2D - reductionally. The
level of equationai division of univalents on two separate chromatides was equational-
reductional in dimonos IR—1A and 1R-1D. Using C-banding technique, the individual
division frequency of every univalent was studied in dimonos 5A-5R, 5D-5R and 5A-5D.
It have been established that two univalents of the same dimonosomic characterized by
individual frequency of division into chromatides in the centomere region, in the first mei-
otic division. Besides, the differences have been found in the equational division frequency
for the same chromosome in the different genotypic environment of dimonosomics.

As a result of meiosis study in wheat-rye aneuploids two factors have bee found to influ-
ence on the type of sister chromaides orientation in MI univalents and level of their equa-
tional division in two separate chromatides in Al: a) genes controlling the bond between
sister chromatides centromere region, which localized in non-homologous chromosomes of
wheat and rye; b) structural differences of centromere region in chromosomes from differ-
ent genomes.
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3BOJIIOIUASI CTABHJIBHOCTH MEWO3A ITPH CO3IAHMH
MOHOCOMHBIX JIHHHIA COPTA ®ABOPUT

Jicypa A.

Research Institute for Cereals and Industrial Crops, Fundulea, Romania

B npolecce MeXCOPTOBOH Nepe/iat aHeyIUIOMIHOro cocTosHus B F, 1 GekkpoccHbie no-
KO/NeHHs YHHBAICHTHBIE XPOMOCOMbI HAXOJATCA HA MeTEPO3HIOTHOM reHeTHYECKOM QoHe,
4YTO MOMET BINHATH Ha cTabwibHOCTh Meio3a. Kak nmpaBuno, KOHBIOralHA XpOMOCOM MO-
CTOSHHO CHI)KEHA B MEPBLIX MOKONEHHAX GEKKPOCCHBIX MPOrpaMM, raaBHeIM 00pa3som, 3a
cueT ruGPHAHOTO JeCHHANCHCa. 3TO MOKET MPHBOAHTL K 3aMEHE HCXONHOr0 YHHBAIEHTA
Ha JpYrylo XpomocoMy («CMeHa yHWBAJEHTa») BC/EACTBHE Cy4aHHOro pacnpeiencHus
YHHBAEHTOB.

MomocoMHble THHHH copra dasopuT (kpome 2A) cO3IABATHCH KaK ABOIHBIE H TPOiHbIE
cyGnUHHH MyTeM CKpellMBaHua copra (PaBOPHT ¢ MOHOCOMHKaMH MO COPTY lllafienH u
GeKKpOCCHPOBAHHEM B TeueHHe JeCATH Mokonenui. Moxo 2A Obiia co3naHa ¢ HCMOMB30-
paHHeM MOHO 2A copta Yaituus Crpunr. Mexay copramu ®asoput, [llaiienn 1 Yaiinus
Crpunr He OGbl10 OGHApYXeHO pa3nuuMii M0 XPOMOCOMHBIM TPAHCIOKALMAM. PeryisapHo
NPOBOAHIHCE NMPOBEPKH Ha CMEHY YHHBANEHTA.

B IAHHOM HCCNEI0BaHHH OlICHHBANACh 3BOMIOLMA cTaOMNILHOCTH Mei03a ¢ HCMOb30BaHH-
eM JBYX MapaMeTpOB: WHCJIO YHMBANEHTOB Ha MaTepPHHCKYIO KiaeTky mbuibisl (MKIT) u
MPOLIEHT KJIETOK C JECHHANCHCOM.

Ha6monanuce Gonee Beicokoe yucno yHusaneHtoB Ha MKII v Gonee BbICOKHH MpOLEHT
necuHancuca B F, u B nokonenuu BC, ¢ oueBHAHON TeHeHUMEH CHIKEHNA ITHX 3HAYCHHH
npH nocaeyromem Gekkpoccuposanun. CpejiHee yncio ynusaneHtoB Ha MKIT Bapeupo-
sano ot 1,6 (1,3-1,9) B F, no 1,04 (1,0-1,1) 8 BC,, H cpeaHee KOMHYECTBO KIETOK C AECH-
HANCHCOM H3MeHsanock ot 21,8% (13,5-36,9) 8 F, mo 1,7% (0,0-3,10) 8 BC,,.

CTaTHCTHYECKUI aHANK3 JaHHBIX 0GHAPYKWI CYIIECTBEHHbIE padiHyua (3HaueHus F) Mex-
ny 21 monocomukom B F,, BC, n BC, u ux orcytcteue mexay 10 monocomukamu B BC, 1
BC,,. Xpomocoms! 3B W 4B 0OHapyXHIH HaHBBICIIYK) YAcTOTy KIETOK C JECHHATNCHCOM
mpakTHYeckH BO Bcex Oekkpoccax. C apyroif cTOpOHBI, HaCTOThI A€CHHAINCHCA Y MOHOCO-
MHKOB 1D, 6B H 6A OGbinu oueHb HW3IKHMH. HauBeICIIHE 3HAYEHHA YHC/IA YHHBAICHTOB Ha
MKII GbimH xapakTepHsl 11 xpomocoM 3B, 4B 1 3A u Haubosiee HH3KHE — JUTA XPOMOCOM
1D, 6B u 6D. HecMOTpA Ha BHICOKHME 3Ha4€HHA AECHHANCHCA H/WIH YMCa YHHBAIEHTOB Ha
MKII B HEKOTOPBIX MOHOCOMHBIX HHHAX HE O0OHApYKEHO CBA3IH MeXIy NBYMSA napaMeT-
pPaMH H ABJIEHHEM «CMEHBI YHHBANCHTa»,
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THE EVOLUTION OF MEIOTIC STABILITY DURING THE DEVELOP-
MENT OF FAVORIT MONOSOMICS

Giura, A.

Research Institute for Cereals and Industrial Crops, Fundulea, Romania

In the F, and backcross generations for intervarietal transfer of aneuploid condition by
chromosome manipulation, the monosomics are in heterozygous background which might
affect the meiotic stability. As a rule, the chromosome pairing is invariably reduced in the
first generation of backcross programme mainly by hybrid desynapsis. This can lead to an
exchange of the original monosomic for another chromosome (“univalent shift”) in conse-
quence of the random distribution of the univalents.

The Favorit monosomics (except 2A) were developed as duplicate or triplicate sublines by
crossing the Favorit variety onto the Cheyenne monosomics and backcrossing for ten gen-
erations. The mono 2A was developed using mono 2A of Chinese Spring. No chromosomal
translocation difference between Favorit, Cheyenne and Chines Spring was observed. The
test crosses for correctness of monosomy were regularly accomplished.

In this study the evolution of meiotic stability was estimated by two parameters: number of
univalents per pollen mother cell (PMC) and percentage of desynaptic cells.

There was a higher number of univalents/PMC and higher frequency of desynapsis in F,
and BC, generations and an evident tendency for lower values with further backcrossing.
The average number of univalents/PMC varied from 1,6 (1,3-1,9)in F, to 1,04 (1,0-1,1) in
BC,, and the mean values of desynaptic cells ranged from 21,8% (13,5-36,9) in F, to 1,7%
(0,0-3,10) in BC,,.

The statistical analysis of the data revealed significant differences (F values) among the 21
monosomics of F,, BC, and BC, and no differences for BC, and BC,, monosomics. The
chromosomes 3B and 4B showed the highest frequencies of desynaptic cells in almost all
backcrosses. On the other hand the frequencies of desynapsis in monosomic 1D, 6B and 6A
were very low. The higher values of the number of univalents/PMC were associated with
chromosomes 3B, 4B and 3A and the lower ones with chromosomes 1D, 6B and 6D. De-
spite the higher values of desynapsis or/and number of univalents/PMC in some mono-
somic lines, no relationship between the two parameters and “univalent — shift” appearance
could be established.
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HM3VYEHHME YACTOTHI ®YHKIIMOHHUPYIOIIHAX
20- M 21-XPOMOCOMHBIX ) KEHCKHX H MY KCKHX TAMET
Y MOHOCOMHBIX JIMHUH OIAJI

[einenox JI.A., Xomwinesa JI1.B., yesuy A.1l., Kyoeaxo JLH.

HMHcTHTYT reHeTHKH H uktosiorid HAH, Munck, benapyce

VyuThIBas CpeJHHE 4acTOTh 00pa3oBaHHA aHEYIUIOMIOB B NMOTOMCTBE CAMOOMLUIEHHBIX MO-
HocoMukoB mueHHIE! Yaknus Cnpunr E.P.Cupe (1954) ycraHoBHI, 4TO MOHOCOMHEIE pacTe-
aus oOpasyioT B cpenHeM 75% 20-XpOMOCOMHBIX JKEHCKHX H 4% MYJKCKHMX raMeT, 4To TpH-
BOJNT K MOARJIEHHIO B MOTOMCTBE CaMOONbLIEHHOTO MOHOCOMHOrO pactenHs 73% MoHocO-
MHKOB, 24% IHCOMHMKOB M 3% HYJUTHCOMMKOB. DTH BENWYHHBI ObUIM NPUHATHI 32 CTAHOApPT.
Hapsay ¢ JaHHBIMH, TIOATBEPXKIAIOIIWMH 3TH COOTHOLIEHHS, MHOIMMH HCCIIENOBATENAMH
OTMEUEeHB! OTKIOHEHHA OT TEOPETHYECKH OKHAaeMbiX BenH4YrH. [Ipouent nepenaun 20-xpo-
MOCOMHBIX MY)KCKHX M KEHCKHX MaMET MOXHO OTPEIENHTE M0 NOTOMCTBY CaMOONbINEHHBIX
MOHOCOMHKOB M PELIMNPOKHBIX THOPHI0B MOHOCOMHBIX pacTeHHHi ¢ AMCOMHBIMH. [Ing u3yue-
HHA 9acTOoThl PYHKUHOHHPYIOWHX 20- B 21-XpOMOCOMHBIX MYCKHX H JKEHCKHX raMeT B Ka-
KI0W MOHOCOMHOM JIMHHH Onan Mbl aHATHIHPOBANMH: NMOTOMCTBO MOHOCOMHKOB Omnan npH
camoonbUieHHy, rae 40- 1 41-xpoMocoMHble pacTerHus obpasyiores 3a cuet 20-XpOMOCOMHBIX
KaK JKEHCKHX, Tak M MYKCKHMX ramer; F, MOHOCOMHas JIHHHA x COpT, rae 4acrota 4]-xpomo-
COMHBIX pacTeHHiH 3aBHCHT TONbLKO OT 20-XpoMOCOMHBIX eHCKHX raMerT; F, copT x MoOHoco-
MHas THHUA, rae 41-XpoMoCcOoMHbIE pacTeHHA 00pa3yroTca TONBKO ¢ y4acTHeM 20-xpoMocoM-
HBIX MY¥CKHX ramer. CTeneHbs COOTBETCTEMA (PAKTHYECKHX YACTOT PacTeHHH C pa3HBIM YHC-
JIOM XPOMOCOM C TEOPeTHYECKH 0XHIaeMBbIM OMpeeisuTH METOIOM ¥ .

¥V caMoOnbUIEHHBIX MOHOCOMHKOB CPEHMIi MMPOLIEHT 4 | -XPOMOCOMHBIX pacTeHHH COCTaBIsAET
69,0, HyutHcomueix 7,72 w aucoMHBIX 23,28, T.€. MPOLEHT HYUTHCOMHKOB HECKOJBKO BBILIE,
a MOHOCOMMKOB — HHXe€, 4eM NMPHHATHIE CTAHAAPTHbIE BETHYHHBI. MOHOCOMHBIE pacTeHHd B
Pa3HBIX JTHHHAX BLILIETUIAIOTCA ¢ YacToToit ot 56,8 (2A) no 78,6% (3D). IpoueHT THCOMHBIX
pacTeHHii B cpeiHeM oYeHb Onmm30k K gaHHBIM E.R.Sears, Ho no iuHHAM w3meHsercs ot 9.8
(1D) no 36,4% (2A). JIunum 2A, 2B, 5D obpa3sytot Gonee 30% AHWCOMHKOB, a B JIMHAAX 6A,
ID, 7D ux 4actora cocraenser Bcero 10-13%. Konu4ecTBo HY/UTHCOMHBIX pacTeHHil B To-
HaBnsouleM OONBIIMHCTBE JIMHHI BBIWE pacueTHOro, a B nmuHuaAX 6A, 3B, 5B, 1D, 7D co-
craenseT 10-22%. CoorHomenne 40-, 41- 1 42-XpOMOCOMHBIX PACTEHHI B MOTOMCTBE CaMoO-
ONBUIEHHBIX MOHOCOMHMKOB Y |3 JTMHHIT COOTBETCTBYET TEOPETHYECKH OXKHAAEMOMY.

V GonbuimHcTBA rHOPHIOB MOHO-NTHHHA X COPT COOTHOLIGHHE MOHOCOMHBIX M JIMCOMHBIX
PacTeHHA ¢ pa3HOH CTENeHbIO AOCTOBEPHOCTH COOTBETCTBYET TEOPETHUECKH OXHIAEMOMY
75% : 25%. V nata mummit (2B, 3B, 7B, 1D u 6D) HabmonaeTcs OTKNOHEHME OT CTAHNAPTA.
AHAIH3 CKPEIMBAHKIA COPT X MOHO-/THHHMSA MOKA3a/l, YTO Y IHOPHIOB BBIXOA MOHOCOMMKOB
konebnercs ot 11,1 (2D) no 47,1% (3B) u B cpefHeM Nno BeeM JHHHAM cocTasnser 28,6%,
YTO 3HAYHTENLHO BhILlE MPHHATOrO cTaHaapTa. Y nuHMil 4B 1 2D ycTraHOBNEHO COOTBETCTBHE
haxTHuecKHX ¥ TeOpeTHYECKH 0XKHAAEMBIX PE3yITATOB. B OCTANBHBIX IMHUAX COOTHOIICHHE
4% : 96% cnBuraeTcs B CTOPOHY YBENHYEHHSA YHCIA MOHOCOMHBIX PacTeHHii, 4TO CBHIETE b
CTByeT 0 GoJiee BBICOKOIA, yeM 4%, yacTore 20-XPOMOCOMHBIX MYXCKHX raMeT. 10 ABIAETCH
OCHOBaHHEM JUIA HCTONb30BaHHA MOHOCOMHBIX pacTeHHil B Ka4eCTBE OTLIOBCKONO KOMTOHEH-
Ta B MIEPBOM CKPELIHBAHHH NMPH CO3JIAHHH HOBBIX CepHii MOHOCOMHBIX NHHHIA. B 3TOM ciyyae
MOHOCOMHBIE JTHHHH nocyie DeKKpoccHpoBaHHA Oy Iy T HMETh « CBOIOY LIMTOILIA3MY.
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STUDY ON THE FREQUENCY OF FUNCTIONING 20- AND 21-CHROMO-
SOME FEMALE AND MALE GAMETES IN OPAL MONOSOMIC LINES

Dylenok, L.A., Khotyljova, L.V., Yatsevich, A.P., Kudelko, L.I.

Institute of Genetics and Cytology, NAS of Belarus, Minsk, Belarus

Taking into consideration mean frequencies and the variation range of aneuploid types in
progeny of Chinese Spring self-pollinated monosomics E.R.Sears (1954) has revealed that
monosomic plants produce on the average about 75% of 20-chromosom female gametes and
about 4% of male ones that results in appearance of 73% of monosomics, 24% of disomics
and 3% of nullisomics in the progeny of self-pollinated monosomic plant. These values were
accepted as a standard. Along with the data corroborating these ration, many researchers ob-
served deviations from the theoretically expected values. Percentage of transferring male and
female 20-chromosome gametes can be determined by the progeny of self-pollinated mono-
somics and by the results of reciprocal crossings between monosomic and disomic plants. In
the given paper for studying the frequency of functioning 20- and 21-chromosome male and
female gametes in each Opal monosomic line we analysed as follows: the progeny of Opal
monosomics under self-pollination, where 40- and 41-chromosome plants are formed at the
expense of 20-chromosome female and male gametes; hybrids from crossing of monosomic
line x variety, where the frequency of 41-chromosome plants depends only on 20-chromosom
female gametes; and hybrids from crossing of variety x monosomic line, where 41-
chromosome plants are produced only owing to 20-chromosome male gametes. The degree of
agreement between real frequencies of plants with a different number of chromosomes and
theoretically expected ones was determined by chi-squared test.

In self-pollinated monosomics the average percent of 41-chromosome plants is 69,0, nulli-
somics — 7,72 and disomics — 23,28, i.e. percent of nullisomics is somewhat higher and that of
monosomics is lower than the accepted standard values. Monosomic plants segregate with the
frequency from 56,8 (2A) to 78,6% (3D) in various lines. Percent of disomic plants is, on the
average, close to the data of E.R.Sears but varies from 9,8 (1D) to 36,4% (2A) in the lines.
The lines 2A, 2B, 5D form above 30% of disomics and in the lines 6A, 1D and 7D their fre-
quency makes up only 10-13%. The number of nullisomic plants in the majority of the lines
is higher than the expected value and in the lines 6A, 3B, 5B, 1D and 7D it is 10-22%. On the
whole, the ratio of 40-, 41- and 42-chromosom plants in the progeny of self-pollinated mono-
somics in 13 lines is in agreement with the theoretically expected distribution.

The chi-squared test data show that in most monoline x variety hybrids the ratio of monosomic
and disomic plants is in agreement, to a different degree of significance, with the theoretically
expected 75:25%. Deviation from the standard is observed only in 5 lines (2B, 3B, 7B, 1D and
6D). Analysis of variety x monoline hybrids has shown that in hybrids number of monosomics
varies from 11,1 (2D) to 47,1% (3B) and, on the average, makes up 28,6% in all the lines that is
much higher than accepted standard. Agreement between real and the theoretical by expected
results was revealed only in the lines 4B and 2D. In the rest of the lines the ratio of 4:96% is
shifted toward increase in the number of monosomic plants that is indicative of higher than 4%
frequency of 20-chromosome male gametes. This is the basis for utilising monosomic plants as a
paternal component in the first crossing during developing new series of monosomic lines. In this
case monosomic lines will have “their own” cytoplasm after back-crossing.
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HCIOJIb30BAHUE TEJOLEHTPHYECKOI'O AHAJIM3A JJIS1
OBHAPYXEHHS TPAHCJIOKAIIMI MEXIY MIEHATYHBIMHA
H NILIPEMHBIMHA XPOMOCOMAMMH ¥ 56-XPOMOCOMHBIX
MIIEHAYHO-IIBIPEHHBIX THBPHIOB

Cemenoe B.H., Cemenoea E.B.

I"'nasHelfi 6oTaHu4eckuii can uM. H.B.Iluumna PAH, Mockosckas obnacte, Poccua

Bosiee 50 neT CYWECTBYIOT HEMOMHBIE MUEHWIHO-nbIpeiinbie ampuaumnonasl (HITITAJD,
KaK caMOCTOATENbHbIA BHA Triticum agropyroftriticum Cicin, B K1eTkax kotoporo 42 xpo-
MOCOMBI — OT MATKO#H MiueHusl ¥ 14 — ot nbipes cu3oro. He uekmoyeHo, 4To B X04€ CTONb
JUTHTENBHOTO «COCYINECTBOBAHHAY YKa3aHHbIX HabopOB XpOMOCOM B KNeTKax OOHOrO op-
raHM3Ma MeXIy HHMH BO3HHKanH TpaHciokauud. Hccnenosanue 3TOro SBIEHHS MOXET
HMeTh KaK TeopeTHYecKoe (IBO/IOLMOHHOE) TaK M NMpakTHyeckoe 3HayeHHe. OOHHM H3 Me-
TOAOB, C MOMOIILIO KOTOPOr0 MOMKHO MOMBITATECA YCTAHOBHTE GaKT HAMHYHA WIH OTCYTCT-
BHA YKa3saHHBIX TpAHCIOKalMA, ABIAETCA TENOUEHTPHYECKHH aHanw3, pa3zpaboraHHbIH
E.Cupcom (1962). Koxsiorauus TenoUeHTpHKa CO CTPYKTYPHO H3MEHEHHbIM NOMOJIOTHY-
HBIM TUIeYOM miueHH4HOH XxpomMocombl HITTTA L Oynet B To# My HHOI cTeneHH 3aTpyaHe-
Ha, W OH OyneT 0Ka3biBaThCA B YHHBANEHTHOM COCTOAHMH. MeToauyeckas TpyOHOCTb co-
CTOMT B TOM, 4TOObI AHpPepeHUHpoBaTh YHHBANEHTHBIH (HEKOHBIOTHPYHOWMA) NILEHHY-
HbIH TENIOLEHTPHK OT NMblpeHHBIX YHHBANEHTOB reHoMa « X» B MeHo3e 49-XpoMOCOMHBIX
rubpunos. HaMu ycTaHOBNEHO, YTO MpPH onpeneneHHbIX npenobpaboTkax nepen dukcau-
el TeNOUEHTPHYECKHH YHMBAIEHT YCKOpeHHO nudepeHlHanbHO CHpanH3yeTca W mpe-
BpaulaeTcs B «rnobymy», kotopas 6e3 Tpyna Bu3yaibHO pacno3Haerca. OrpaboTana TexHH-
ka npenobpabork u QHKcaLHH CTabWILHO BOCNIPOM3BOAALLAA JAaHHYIO KApTHHY. B cBA3M C
3THM JOCTHIHYTa BOCMPOH3BOAHMOCTb HAEHTHDHKALMH — He MeHee 85%.

H3yvyena xoHbiOraumMa XpoMocoM B Meiio3e (MuKpocnoporeses) rubpunos F, apyx THNos:
a) or cxpemmuBanua Tpex ¢opm HIIMAJL cenekuun otaena orsaneHHo# ruGpuaM3aumMu
I'BC PAH (cenexkunoHHsle Homepa M-169, 3I1-26 u M-111) ¢ TeJOUEHTPHYECKHMH JTH-
HHAMH Ha copTe Yaiinuz Cnpuur u 6) oT ckpemmBanus copra 42-xpomocomuoro ITIIN Bo-
TaHW4yeckad 2 W copta Yaitnus CnpHHT ¢ TEMH Xe TeNOUEHTPHYECKHMH THHHAMH. [Tomy-
YEHHBIE JIaHHbIE TMO3BONAIOT CleNaTh BbIBOALI: 1) B Meiioze rubpHIOB TENOLEHTPUYECKHX
NMHHHA ¢ Yalinus CnipHHr 4acToTa pacTeHHi, B KOTOPBIX HHOIA BCTPEYAETCA « HEKOHBIOTH-
PYIOLIHI TENOUeHTPHK» He npepbliaet 1%. 2) OcransHbie HOMEpa U copTa (kpome Yalinus
CnpHHr) uMeloT 3HaYnTeIbHO DoNee BHICOKYIO YACTOTY pacTeHHH, B KJIETKaX KOTOPBIX Ha-
MHOro Yaile HabmoJaeTca HEKOHBIOrHPYIOIMH TeNoUeHTPHK. YacToTa (MpOLIEHT) KIETOK ¢
HEKOHBIOTHPYIOLIHM TENOLEHTPHKOM B Npefienax TeX WIH WHbIX pacTeHHii, 04eBHIHO, AB-
NAETCA MEPOH cTeneHH cTPYKTYpHO# nuddepeHumaumn Mexay TENOLUEHTPHYECKHM MIEYOM
H FOMONIOrHYHEIM IUIEYOM COOTBETCTBYIOIIEH mueHHYHOH xpomocomsl HITTIA L. 3) Yacto-
Ta MYNbTHBAICHTOB B Meii0o3e MccneaoBaHHBIX rHOpHIOB O4eHb HH3ka. CnegosaTenkHoO,
Habmomaemas CTpyKTypHas XpomocomHas AH(pdepeHUMAUMs, CKOpee BCEro, Bbi3BaHa
BKNIIOYEHHEM B MILIEHH4YHBIE [U1e4H NbIpeiHOro MarepHana, a He ¢parMeHTOB MIIEHWYHBIX
FOMEOJIOrOB (TPaHCJIOKALHH MOCIEIHEro THNA, MO-BHAAMOMY, 00pa3yloTcs, HO MHMHHH-
pytotca orbopom). 4) OTMeHeHHBIH CTPYKTYPHBIH XpPOMOCOMHBIH nonHMophH3M HMeeT aBa
YPOBHSA: MEXCOPTOBOH H BHYTPHCOPTOBOH. BepoATHO, OH ABNIAETCA MMOKa3aTe/leM reHOMHOH
peopranm3auud HITIIAJ] nox BAHAHHEM HCKYCCTBEHHOTO H ecTecTBeHHOro othopa.
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USAGE OF THE TELOCENTRIC ANALYSIS FOR DETECTION OF
TRANSLOCATIONS BETWEEN WHEAT AND COUCHGRASS CHRO-
MOSOMES FOR 56-CHROMOSOME WHEAT-COUCHGRASS HYBRIDS

Semenov V.I., Semenova E. V.

Main Botanic Garden of a name of N.V.Tsitsin of the RAS, Moskow Region, Russia

More than 50 years the incomplete wheat-couchgrass amphydiploids (NWCAD) exist, as
an species Triticum agropyrotriticum Cicin, in cells of which 42 chromosomes — from a
bread wheat and 14 — from a couchgrass (4gropyron glaucum). It is possible, that in a
course of so long-lived “coexisting” of the indicated sets of chromosomes in cells of one
organism translocations happened between them. The investigation of this phenomenon can
have both theoretical (evolution) and practical value. By one of methods, with the help of
which the attempt is possible to show the fact of presence or absence of the indicated
translocations, is the telocentric analysis, designed by dr. E.Sears (1962). The pairing of a
telocentric with a structurally changed homologous arm of a wheat chromosome NWCAD
will be hamper to some extent, and it will appear in a univalent state. The methodical diffi-
culty is to differentiate a univalent (nonpaired) wheat telocentric from couchgrass iniva-
lents of the genome “X” during a meiosis in the 49-chromosome hybrids. We hve found
out, that at definite preprocessing before immersion fixation the telocentric inivalent accel-
erates differentially coiling and turns to the “globule”, which is visually recognized without
difficulty. The method of preprocessing following Carnoy fixation with stable reproducing
of the given pattern is designed. In this connection the reproducibility of identification, not
less than 85 % is reached.

The conjugation of chromosomes in meiosis (microsporogenesis) of hybrids F, of two
types is studied: a) from cross of three forms NWCAD, selected in a Department of a dis-
tant hybridization of Main Botanic Garden of Russian Academy of Sciences (selection
numbers M-169, ZP-26 and M-111) with telocentric lines from variety Chinese Springs and
b) from cross of the 42-chromosome variety of wheat-couchgrass hybrid Botanic 2 and
variety Chinese Springs with the same telocentric lines. The received datas allow to make
the following conclusion: 1) In meiosis of hybrids of telocentric lines with the Chinese
Springs, the frequency of plants, in which sometimes “a non-paired telocentric” is found
does not exceeds 1%. 2) Remaining forms and the variety (except for Chinese Springs)
have considerably more high frequency of plants, in cells of which non-paired telocentric is
observed much more often. The frequency (percent) of cells with non-paired telocentric
among plants, apparently, is a measure of a degree of structural differentiation between a
telocentric arm and homologous arm of the corresponding wheat chromosome in NWCAD.
3) Frequency of multivalents in meiosis of the studied hybrids is very low. Therefore, the
observable structural chromosome differentiation, most likely, is caused by incorporation
of a couchgrass chromosome segments in wheat arms, instead of pieces of wheat ho-
moeologues (the translocations of the last type, apparently, may happen, but are eliminated
by selection). 4) The marked structural chromosome polymorphism has two levels: inter-
varietal and intravarietal. Probably, it is a parameter of genomic reorganization in NWCAD
under influence of artificial and natural selection.
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Cexkyusn 2 / Session 2

XAPAKTEP BOCCTAHOBJIEHHS ®EPTUJIBHOCTH Y 3YILIOUAOB
A AHEYIUIOHJOB, IIOJTYYEHHBIX B IOTOMCTBE SUMEHHO-
NIMEHHYHBIX 'HBPHAO0B

Iepwuna JI.A., Hymeposa O.M., Benosa JI. H., Jesamxuna 3.11.

HucturyT LUATONOrHH H reHeTHKH CO PAH, Hosocubupck, Poccus

SAuMeHHO-NIUCHHIHBIE THOPHIBI NPEACTABNAIOT HHTEPEC 1A H3yueHHs (PUIOreHeTHIECKo-
ro poacTsa Mexay noarpubamu Hordeum L. u Triticum L., avanusa B3aumoneicTeus uy-
KEPOJHBIX TEHOMOB TIPH CO3JaHHH HOBHIX ¢QopM pactenuii. Tlonyyenwe suMeHHO-
MIIeHHYHBIX THOPHIIOB 3aTPYIHEHO M3-33 HECOBMECTHMOCTH MEXIY dTHMH BHIAMHM M CBA-
3aHO C HEOOXOIMMOCTEIO NMPHMEHEHHA METOOB MPEOIONeHHS nporaMHoOH W mocTraMHoOMH
HECOBMECTHMOCTH. OHAKO ANA MHOIHX rHOPHIHBIX KOMOHHALME AIMEHb X MIIEHHIEA OC-
TaeTcA He pelIeHHOH npobnema BoccTaHoBNEHH (epTHabHOCTH. B nanHo# paGote yaene-
HO BHHMaHHE BO3IMOXHOCTH H OCOOEHHOCTAM BOCCTAHOBIEHHA QEPTHILHOCTH ¥ AYMEHHO-
MIIEHHYHbIX THOPHIOB NBYX KoMGuHaumil: H.vulgare L. (2n=14) x T.aestivum L. (2n=42) u
H.geniculatum All. [H.marinum subsp. gussoneanum) (2n=28) x T.aestivum L. (2Zn=42).
Mcrions308aHo B2 METOa BOCCTAHOBNEHHA (EPTHIBLHOCTH: MONMy4YeHHe aM(HILIOWIOB ¢
nomombio 06paboTku ruGpuaoe F, u ux pereHepaHTOB, HHIYUHPOBAHHEIX B KyJNbType Kai-
JTyCOB MOJIOIBIX COUBETHH, KONXHUMHOM WM GeKKpOoCCHpPOBaHHEe rMOPHIOB M pereHepaH-
ToB. B pesynbTaTe KOIXMUMHHPOBaHHS cpelH perenepantoB H.geniculatum x T aestivum
BbieNieHbl aMpHUIUIOHIb! (2n=68-70) ¢ YacTHYHO BOCCTAHOBJICHHO caMoepTHIBHOCTHIO.
Y rubpunos H.vulgare x T.aestivum n WX PereHepaHTOB H3HECTIOCOGHBIX aMpHILIOHI0B
TONYYHTh HE yNanoch. XapakTep BOCCTAHOBNCHHA QEPTHIBHOCTH Y ABYX rHOpPHOHBIX KOM-
OnHalMi okasanca pasHeIM M npu GexkpoccHpoBaHuH. Tak, B pe3ynsTare nepsoro Gek-
kpocca MATkoH mutenHuued rudpunos H.geniculatum x T.aestivum TIpOMCXOOHTO BOCCTa-
HaB/IEHHE MX CaMO(EePTHILHOCTH, KOTOpas MOIIEPKHBANACE ¥ CAMOOMBUIEHHBIX H Gek-
KpOCCHBIX moTomkos pactenuii BC,. [Npossnenne camodepTHILHOCTH HaGmoaanock Hesa-
BHCHMO 0T rutonanocTH pacrennii BC,F\_—BC,F,. Amurnonns H.geniculatum x T.aestivum
(2n=68-70) okasanmuch UMTOreHETHYECKH He CTAGHIBHBIMH. DTO NpHBENo K o0pa3oBaHHIO
B F;-F; Gosbmoro urcna annonnasMathyeckux aneymionaos u IYIUVIOHAOB MIUEHHYHOTO
THIIA, OCHOBHAA 4acTh KOTOPBIX XapakTepH3yeTcs caMo(epTHABHOCTBIO. Takum obpa3zom,
UHTOMNIa3MaTHYECKHA reHOM NHKOpacTyiuero sumens H.geniculatum we oxassiBaeTr Hera-
THBHOTO BJIMAHMA HAa (YHKUMOHMDOBAHWE ANEPHOTO reHOMa MUIEHHUBI C JYIUTOMIHBIM
(2n=42) u aneynnonaHsIMu YHCIaMH xpoMocoM. Camo(epTHIBHOCTE TIOTOMKOB MHOPHIOB
H.geniculatum x T.aestivum we 3aBucena ot COpTa NMIIEeHHLbI, BEOOHMOTO B BEKKpOCCHpO-
BaHHe. Urto kacaerca rubpuaos H.vulgare x T.aestivum, TO BOCCTAHOBHTB HX depTiib-
HOCTE ynaerca B pe3ysbTate GEKKPOCCHDOBAHHA K BC,-BC; onpeneneHHBIMH copTamu
MATKOH nuiennubl. YacTHuHas caMmopepTHALHOCTb XapakTepHa TONbKO A a/lIOIUIa3MaTH-
HECKHX aHeymnonnos (2n=43) u symiounor (2n=42). OfHAKO NOJHOE BOCCTAHOBJIECHHE
caModepTunbHOCTH MPOHCXOMMT TONLKO Y 42-XpOMOCOMHBIX pacTeHHil. O6cyxnaercs
POJIb TIONIHreHHOM CHCTeMBI Rf-T€HOB, OTBETCTBEHHBIX 33 BOCCTAHOBJICHHE hepTHALHOCTH
MATKOH TEeHHUb! NPU HATHYHH UHTOMIA3MATHYECKOTO FeHOMa KYJIbTYPHOIO A4YMEHS.

Pabora Brinonnena npH (uxancosoi nonnepxke POO®H (99-04-40332).
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THE PECULIARITIES OF FERTILITY RESTORATION IN EUPLOIDS
AND ANEUPLOIDS OF BARLEY-WHEAT HYBRID PROGENIES

Pershina, L.A., Numerova, O.M., Belova, L.I., Devyatkina, E.P.

Institute of Cytology and Genetics, SB RAS, Novosibirsk, Russia

Barley-wheat hybrids are of great interest for investigation of phylogenetic relationship
between subtribes Hordeum L. and Triticum L., analysis of interactions between alien ge-
nomes, to generate new plant genotypes. The production of barley-wheat hybrids is com-
plicated due to the interspecies incompatibility and is connected with the necessity to apply
methods of overcoming progamic and postgamic incompatibility. However, the problem of
fertility restoration remains unsolved for many barley-wheat hybrid combinations. The
possibilities and peculiarities of fertility restoration in two hybrid barley-wheat combina-
tions H.vulgare L. (2n=14) x T.aestivum L. (2n=42) and H.geniculatum All. [H.marinum
subsp. gussoneanum) (2n=28) x T.aestivum L. (2n=42) were considered in the work. Two
methods of fertility restoration were used — the production of amphiploids by treating F,
hybrids and their regenerants with colchicine or the backcrosses of hybrids and their regen-
erants with wheat. The regenerants were induced in the callus tissue of young inflores-
cences removed from hybrids. Amphiploids (2n=68-70) with partially restored self-fertility
were obtained amongst regenerants of hybrids H.geniculatum x T.aestivum. We did not
manage to obtain viable amphiploids in hybrids and regenerants of H vulgare x T.aestivum.
The character of fertility restoration in two hybrid combinations turned different as a result
of backcrosses. Thus, the first backcross with wheat resulted in fertility restoration in hy-
brids and regenerants of H.geniculatum x T aestivum. Self-fertility was maintained in
progenies of BC, after self-pollination and consecutive backcrosses. Self-fertility manifes-
tation was observed regardless of ploidy of BC,F,_,BC,F; plants. Amphiploids
H.geniculatum x T.aestivum (2n=68-70) had cytogenetic instability. It led to the formation
of a great number of wheat-type alloplasmic aneuploid and euploid plants. These plants
mostly characterised by self-fertility. Therefore, a cytoplasmic genome of wild barley
H.geniculatum did not exert negative influence on the function of wheat nuclear genome in
plants with different number of chromosomes. Self-fertility of hybrids H.geniculatum x
T.aestivum did not depend on the wheat genotypes introduced into backcrosses. As for
H.vulgare x T.aestivum hybrids, their fertility restoration was realised only in the back-
crossing to BC,-BC; with certain wheat varieties. Partial self-fertility could characterise
alloplasmic aneuploids (2n=43) and euploids (2n=42). However, complete self-fertility
restoration occured only in 42-chromosome plants. The role of polygenic system of Rf-
genes in fertility restoration of common wheat under the presence of cultivated barley cy-
toplasmic genome is being discussed.

The work was supported by Russian Foundation for Basic Research, grant no. 99-04-49332.
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I EHAYHO-3TWIONCHBIE THBPHIBI H HX HCITIOJIb30BAHHE
B CEJIEKITHOHHBIX TIPOI'PAMMAX

Cneyos I1., Heanos I1., Muikosa B., Heanoea H., Ilempoea H., Jackanoea H., benves H.
Institute of Wheat and Sunflower Research 9520, General Toshevo, Bulgaria

1. Konnekuuns BuaoB poaa Aegilops n HX CKpeulHBAEMOCTh ¢ NileHHued

Baons nobepexba Yeproro Mopa B 21 Touke cobpaHo 53 obpasua Bu10B poja Aegilops. Pactenus
oTHeceHsl K IIECTH BHaM: Ae.ovata, Ae.triaristata, Ae.biuncialis, Ae.columnaris, Ae.triuncialis, n
Ae.cylindrica, B OCHOBHOM Ha OCHOBaHHH CTPOCHHA KOMOCA. Bce 3TH BHIBL, 32 HCKIHHYEHHEM
Ae.triaristata, — TETPAIUIOMALI, H TONBKO ONMH BHA, Ae.triuncialis ssp. fypica, OTME4eH Ha MPOTAMKE-
HUH Beero nobepexsa.

Buani Aegilops yCTOH4YMBLI K MatoreHam, B 0COGEHHOCTH K MYYHHCTOH poce M, Kpome Toro, conep-
KA CyGBeAHHHIE! GEKOB CEMAH, HE OTMEUEHHBIX Y MATKOH MIIEHHIBL. ITH BH/BI CKPELIMBATHCE C
O3UMBIMHM COPTAMH MATKOH MIEHHUB! « STHTape», «Musus» u « Huseana». I'nGpuansie cemexa F, B
1aBOPATOPHBIX YCIOBHAX HE NPOPACTAIH, H NMPHXOAHIOCH HCMIONB30BATE IMOPHOHANILHYIO KYIBTYPY,
yTo6kl TOMY4HTE XKHIHECNOCOOHBIE THOPHAHBLIE pacTeHHA. B HacTofiee BPEMA BEACTCH pabota no
cO31aHHI0 aMHIIOKI0B C BHIAMH NCPEMHCACHHBIMH BEILIC.

2. Co3aaHHe QHCOMHBIX JAOMOJHEHHBIX H 3aMeIleHHBbIX JJHHHHA ¢ NPHBHECEHHOH YCTORYHBOCTLIO
K MY4YHHCTO# poce

JIONONHEHHBIE W 3AMEIICHHBIE THHHH NONYYEeHbl MYTEM NEPEHOCA XPOMOCOM C FEHOM, OMNpEacnsio-
11MM YCTONYMBOCTE K MYYHHCTOH POCE Ha CTAIMH B3POCIOro pacTenus, oT Ae.variabilis, Ae.kotschyi
u Ae.ovata, kotopeie GbuH B3ATEL M3 KowiekiuH G.Toshevo (IWSR). OOnapykeHo, YTO XpOMOCOME!
U aByx nepsbix Buaos (oGosnayennsie 1U™ u 1U) u xpomocoma 6U Buaa Ae.ovala HECyT rnas-
HBIF TeH YCTOHYHBOCTH B3IPOCIOrO pacTeHHs K My4HHCTOH poce. Henasno nomy4ens! HoBbie 42-Xpo-
MOCOMHBIC TTPOH3BOMIHBIE OT CKPELIHBAHMHA 03MMbIX MuieHHIl W3 koanekuun IWSR u Ae.speltoides.
OHH NPOSABNANH YCTOHYHBOCTE K MYYHHCTOH pOCE HE TONBKO HA CTAIHH B3IpPOC/IOr0 PacTCHHA, HO H
HA CTAMH NPOPOCTKA. B HacTosuiee BpeMs COBMECTHO ¢ rpymmoii, pykosoaumod Dr. Zeller
(Freising-Weihenstephan, lepmanus) Hayata pabora 1o WieHTH@uxaunn rena(os) Pm Haxonsmxcs
Ha ITHX 9YKEPOJHBIX XPOMOCOMAaX.

3. CosnanHe pexoMOHHAHTHBIX AHHMHIE: nuwennua — Ae.variabilis w nennua — Ae.kotschyi

TMonyuen HabOp AMraNIONIHBIX IHHKUA OT CKPEIIMBAHHS 03MMOTO copTa « Yapoaekika» ¥ munum 11-8
(mucomuk ¢ 3amemennem 1U™*—1B, nonyyenusiii ot ckpemupanus: «Pycanka» x Ae.variabilis) c
HCTIONE30BAHHEM PATHALHOHHOTO 0By YCHHS, KaNNyCHOH KybTYPBI H Ky/IbTYphl NbLIbHHKOB. HoBbie
JTHHHH YCTOHYHBEI K MYYHHCTO#H poce, H OXapakTePH30BaHb! ¢ NMOMOILBID LHTONOHYCCKHX, benko-
BBIX M MHKDOCATENTHTHBIX Mapkepos. 10 nuuuii 66u1H 44-XpOMOCOMHBIMH (JOMONHHTENBHAA Napa
1U), ocraneHsie wects muHuA WMenH no 42 xpomocomsl H npeacrasnsan coboit 1U-1A, 1U-1B u
1U-1D 3amemenns. Takke MOMYHEHO HECKOJNLKO PEKOMOMHAHTHBIX NHHMI: OHa PEKOMOHHALMA
onpenenena kak 1AS. 1UL, u nse apyrue nepectpoiiky 3axparsiany xpoMocomsl 1U u 1B. Mukpo-
carenmutsl H HMW rmoTeHHHEl HCMONB30BaHbl, 4T00OL MAapKHPOBaTh HHTPOTPECCHPYEMYIO B MiLE-
HHYHLIH reHoM xpoMocomy U™,

OGHapyxecHa KOppensiMa Mexay Ge3BOCKOBOCTBIO H NMPHCYTCTBHEM XpomocoMsl 1U™ y pacTeHnH
NIeHHLBL. IToT peHoMeH MoxkeT GLITE HCOMB30BaH, YTO0B 0TOHPaTh H MOLIEPXKHBATE OJIHHAPHBIC
H IBOHbIE 100ABNEHHA ¥ 3AMELIEHHS Y BOCKOBBIX IMIIEHHIL

Hauat APYFOH IKCMEPHMEHT C UENLIO TOJYHEHHA pexoMOHHAHTOB Ha OCHOBE COPTa « KuTeH» ¢ He-
noNb30BaHKeEM Xpomocomel 11U,
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WHEAT-AEGILOPS HYBRIDS AND THEIR USE IN THE BREEDING
PROGRAM

Spetsov, P., Ivanov, P., Milkova, V., Ivanova, L, Petrova, N., Daskalova, N.,
Belchev, 1.

Institute of Wheat and Sunflower Research 9520, General Toshevo, Bulgaria

1. Collection of Aegilops species and their crossability to wheat

A total of 53 samples of Aegilops species were collected from 21 locations along the Black-Sea coast.
The plants were divided into six species: Ae.ovata, triaristata, biuncialis, columnaris, triuncialis and
cylindrica, mainly on the basis of spike characteristics. All the species were tetraploid, except for
Ae.triaristata, and only Ae.triuncialis ssp. typica was found to grow all over the shore.

The Aegilops species expressed disease resistance, especially to the powdery mildew fungus and seed
protein subunits that are not found in bread wheat. They were crossed to winter type wheat cvs.
Yantar, Mizia and Nivyana. The F, hybrid seeds did not germinate under laboratory condition and
embryo culture was applied to produce viable hybrid plants. The production of amphiploids with the
species mentioned above, is now in progress.

2. Development of disomic addition and substitution lines with derived powdery mildew
resistance

Addition and substitution lines were produced by introducing chromosomes with genes for powdery
mildew resistance in adult plant stage from Ae.variabilis, kotschyi and ovata, originating from the
IWSR — G.Toshevo’s collection. 1U chromosome from the first two species (designated 1U"™ and
1U*) and 6U chromosome from Ae.ovata were found to carry the main genes for powdery mildew
resistance in adult plant stage. New 42-chromosome derivatives were recently developed from the
crosses of IWSR’s winter wheats and Ae.speltoides. They again expressed powdery mildew
resistance not only in adult plant stage, but in seedling stage, too. The identification of Pm gene (s)
located at these alien chromosomes is now initiated in a co-operative study with Dr. Zeller’s group in
Freising-Weihenstephan, Germany.

3. Production of wheat-Ae. variabilis and kotschyi recombinant lines

A set of doubled haploid lines were obtained from a cross between winter wheat cv. Charodeika and
line 11-8 (a disomic 1U"-1B substitution, derived from the cross cv. Rusalka x Ae.variabilis) using
irradiation treatment, callus and anther culture technique. The new lines showed powdery mildew
resistance and were characterized by cytological, protein and microsatellite markers. Ten lines
possessed 44 chromosomes (1U pair in addition), and another six lines had 42 chromosomes being
1U-1A, 1U-1B and 1U-1D substitutions. Several recombinant lines were also obtained: one
recombination was determined as 1AS.1UL, and two other rearrangements involved 1U and 1B
chromosomes. The microsatellite and HMW glutenin markers were appointed to mark the 1UYar
introgression in the wheat genome.

A correlation between nonwaxiness and presence of 1U™ chromosome in wheat plants was found.
This phenomenon can be used to select and maintain the mono- and double addition and substitutions
in waxy type wheats.

Another experiment was initiated to produce recombinants in the background of cv. Kiten, involving
1U™* chromosome.

34




11'"" EWAC Conference

IIATOrEHETHYECKHUE ACHEKTBI ®OPMHPOBAHUS
¥ PEKOHCTPYKIIMH TEHOMOB PXKAHO-ITII EHWYHBIX
AM®HUIAILIONIOB HA IATOILIA3ME PXKH (CEKAJIOTPHTHKYM)

Topoeit HA., Beavko H.b., Xoxnoea C.A., Jliocuxoe O.M.

HUuctuTyT redeTuks u uutonornd HAH benapycu, Munck, benapycs

Co3naHie pXaHO-TIIEeHHYHBIX aM(DHINHIUIONIOB Ha LMTOMIA3Me PXKH HanpaBlieHO Ha ycT-
paHeHHe HaO/MOAIOMIErocs Y TPHTHKANE UHruOupyoero 3gdexra reHETHYECKHX CHCTEM
PXH LMTOTUIA3MO# H reHOMaMH MIUEHHLIBI C LIeNbIO YCHICHHA 3KCNPECCHH PXKaHOro reHoMa
¥ MOBbIMIEHHA HX ananTHBHOCTH. [IpH CHHTE3e CEKANOTPUTHKYM TETPATUIOMAHYIO 03HMYHO
POXb CKPELHBAIOT C MeKCAIIOHAHBLIMH TPHTHKANE — HCTOYHHKAMH FeHOMOB MUIEHHLIbI.

B n0K/iafie HANOXKEHB! Pe3y/IBTaThl LHTOTEHETHYECKOTO aHANH3a OCHOBHBIX 3TanoB (GopMu-
poBaHHA M PEKOHCTPYKUMH KapHOTHIIOB CEKAIOTPHTHKYM. YCTaHOBJIEHO, YTO Yy piKaHO-
TpuTHKANBHBIX nenTamionnos F, (RRABR,5x=35), uMeiouux OIHH IMIUIOWIHBIA W TPH
ralIOMAHBIX NEHOMa, HAPAAY C NOMOJIOrHYHONA MPOHCXOOHT FOMEOJIOTHYHAA KOHBIOTALHA
XPOMOCOM, KOTOpas MOMeT ObiTh pe3yNbTaToM Kak ayIOCHHAE3a XPOMOCOM MIUCHHLb W
PXKH, TaK M aBTOCHHIE3a XPOMOCOM W/IH MIUEHHLUbI, WK PKH. KOHbIOranms romeonoros
Bbi3BaHa noAaenieHHeM Ph-cHcTeMbl 5B XpoMOCOMBI B reHOME HCCIeAyeMbIX NMeHTaruloH-
0B BC/IEACTBHE MPOMOTOPHOro d¢exta TpoiiHo#H A036I XpoMocoM R-reHoma H cnocobct-
BYET BHYTPH- H MEXT€HOMHBIM PEKOMOMHALIHAM.

[Mokasano, 4To y rubpunos F, B yCNoBHAX pkaHo# UMTOMIAa3Mbl U aelicTeua P/Edu-reHoB
(Cunkosa u ap., 1999) B TpoiiHo#i g03e YacTb YHHBAJIEHTOB ACNHTCA IKBALIMOHHO, pa3jiea-
Ach B Al Meiio3a Ha XpoMaTHzbl C Mocneaylowed X 3THMHHALMEH, a apyras 4acTe — pe-
AYKUMOHHO, HEPAaBHOMEPHO pacmpeiensiach no knetkam. B pesynstare ruGpuast Gopmu-
pyloT ramersl ¢ 14-28 XpomMocoMamH pasHOro Ka4ecTsa, 4ro ofecrneuHBaeT WHPOKHI
criekTp M3MeHuuBOCTH kapuotunoe F,BC, u nocreayiomux NOKOJEHHA MO YHCIY XpOMO-
COM H KapHOTHMHYECKOMY cOCTaBy. ['eKcaruioniHble paCTEHHA BBILUEIUIAIOTCA B CPEHEM C
yacToToH 11%. BonbIIMHCTBO W3 HHX 00pa30BaHO B pe3ynbTare OIUIOAOTBOPEHHSA MbUILLIOH
TPHTHKAJIE TAMET C HEMOJNHBLIM FarIOMAHEIM HabopaM XpOMOCOM MIUEHMIL! H PXH, chop-
MHPOBAHHBIX Y PKaHO-TPHTHKANBHBIX MeHTAUIoOHA0B F,. KapHOTHNBI TAKHX reKCcaruioHaoB
He cOanaHcHpoBaHbl N0 HabopaM XPOMOCOM HCXOIHBIX BHJIOB, XapaKTEpH3YIOTCA HH3KOH
(epTHILHOCTBIO H UMTONOrHYECKH He CTaOWibHbl., PepTHILHBIE H LMTONOTHYECKH CTa-
GHnbHBIE rekcaruiongbl 06pa3oBaHel C YYacTHEM YacTHYHO HepenyuHpoBaHHeix ABR-
AALEKNETOK. '

PeKOHCTPYKLHIO reHOMa CEeKaOTPHTHKYM M CO3aHHE XPOMOCOMHO-3aMemeHHbIX GopM ¢
D/A, D/B 1 D/R 3aMelIeHHAMH XPOMOCOM NPOBOIH TTyTEM CKPeIHBAHHA aM(HHIUION-
JIOB H PXaHO-TPHTHKALHBIX NMeHTarionnoB F, ¢ MArkoi o3uMoi nuieHHueH. YcraHoBe-
HO, 4TO y neHTarionaos F, B pesynbrate cneuuHIHOCTH MEHO3a, MPHBOAALIETO K THMH-
HalWK OTHAENBHLIX XpoMOcoM A-, B-, R- reHoMOB, C031al0TCA MpPeANOChUIKH A 3aMeLle-
HHl H NOTyYeHUA IWHPOKOTO CNIEKTPa XPOMOCOMHO-3aMELIEHHBIX JTHHHA.

B nokname ofcyxnaroTcs 3aKOHOMEPHOCTH H MeXaHH3Mbl (JOPMHPOBAHHA H PEKOHCTPYK-
LMK F€HOMOB PKaHO-TMIIEHHYHBIX AM(HrarUIOH/I0B C LIMTOILIA3MOH PXKH.
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CYTOGENETIC ASPECTS OF GENOME FORMATION AND
RECONSTRUCTION IN RYE-WHEAT AMPHIDIPLOIDS WITH RYE
CYTOPLASM (SECALOTRITICUM)

Gordei, I.A., Belko, N.B., Khokhlova, S.A., Lyusikov, O.M.

Institute of Genetics and Cytology, NAS of Belarus, Minsk, Belarus

Development of rye-wheat amphidiploids with rye cytoplasm is aimed at elimination of
inhibiting effect of genetic rye system by cytoplasm and genomes of wheat observed in
triticale for intensifying expression of rye genome and increasing their adaptation. In seca-
lotriticum synthesis tetraploid winter rye is crossed with hexaploid triticale — a source of
wheat genomes.

The paper describes the results of the cytogenetic analysis of major formation and recon-
struction stages in secalotriticum karyotypes. It was revealed that in F, rye-triticale pen-
taploids (RRABR, 5x=35) with one diploid and three haploid genomes along with homolo-
gous chromosome conjugation, homoeologous one takes place that can result from both
allosyndesis of wheat and rye chromosomes, and autosyndesis of either wheat chromo-
somes or rye ones. Homoeologous conjugation is caused by suppression of 5B chromo-
some Ph-system in genome of the pentaploids studied due to promoter effect of threefold
dose of R-genome chromosomes and promotes intra- and intergenomic recombinations.

It is shown that in F, hybrids, provided rye cytoplasm and P/Edu-gene effect (Silkova et al.,
1999) in threefold dose, some of univalents have equational division dividing into chroma-
tids with their subsequent elimination in Al of meiosis and the other have reduction divi-
sion being distributed non-uniformly in cells. As a result, hybrids form gametes with 14-28
chromosomes of different quality that provides a wide spectrum of karyotype variability of
F,BC, and subsequent generations in the number of chromosomes and karyotypic compo-
sition. Hexaploid plants segregate, on the average, with the frequency of 11%. Most of
them are developed due to triticale pollen-fertilization of gametes with incomplete haploid
sets of wheat and rye chromosomes formed in F, rye-triticale pentaploids. Karyotypes of
these hexaploids are not balanced for chromosome sets of the initial species, characterized
by low fertility and are cytologically unstable. Fertile and cytologically stable hexaploids
are formed involving partially unreduced ABR-ovules.

Secalotriticum genome reconstruction and development of chromosome-substituted forms
with D/A, D/B and D/R chromosome substitutions were performed by crossing am-
phidiploids and F, rye-triticale pentaploids with soft winter wheat. Preconditions for sub-
stitutions and obtaining a wide spectrum of chromosome-substituted lines were revealed to
be formed in F, pentaploids due to specificity of meiosis resulting in elimination of indi-
vidual chromosomes of A-, B-, R-genomes.

Regularities and mechanisms of genome formation and reconstruction in rye-wheat am-
phidiploids with rye cytoplasm are discussed in the paper.
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HCIOJIb30BAHHE CHHTETHYECKHX ®OPM LIS YIYUYINIEHUSA
MATKOM IMIIEHULBI

Jaeoan P.O., bebaxuna H.B., Beccapab K.C.

KpacHomapckuit HUUCX, Kpacuonap, Poccus

B HacToAIlee BpeMs CENeKUHA MATKOH MIIEHHIIb HCMBITHIBAET HENOCTATOK B reHax, KOH-
TPONHPYIOUWIHX PAI BaKHbIX MpH3HakoB. bonbiioe pasHooOpasHe TakHX reHOB HMeeTCA B
resodonae AHKHX copoauueit. [lna ycnemHol nmepegayH 3THX N€HOB B MATKYHO [MIEHHILY
paspaboTaHsl paznuyHbie moaxoasl. ONHHM H3 HHX AB/IAETCA MCHONb30BAHHE BMECTO IH-
KHX copoaH4el CHHTeTHYeCKHX (popM. B 3ToM HanpasjieHHH GbUIH MCIIONBE30BaHBLI HETHIPE
reHOMHO-3aMelleHHble GopMbl ABpoiec, ABpo3uc, ABponaTa, ABPOKYM, Y KOTOPEIX TeHOM
D wmATkoH nNiIeHHIBI copTa ABpopa ObUT 3aMEHEH COOTBETCTBEHHO HA TEHOMBI
Ae.speltoides, Ae.sharonensis, Ae.umbellulata, Ag.glaucum n onHa reHoMHo-106aBNeHHAS
dopwma Triticum miguschovae, sxmouaioman B cebe reHomsl AG ot Tr.militinae u D reHom
oT Ae.squarrosa. 3TH (GopMbl MpeACTaBNAKOT co00i KauecTBEHHO HOBBIH MPOAYKT, The re-
HeTHYECKHH MaTepHan NMKHX copoauved npencrasieH B Gonee moctynHoi gopme. Bee
(opMBI JIErKO CKPELIHBAIOTCA ¢ MATKOMH MIIeHHLEH, W NOTOMCTBO OT TAKHX CKpeLUMBaHHI
HMEET XOPOIIYI0 KH3HECNoCoOHOCTh. [Ind nepegayu reHeTHYECKOro MaTepHana OT 3THX
¢opm He TpeOyHOTCA HH MOHOCOMHBIE CEPHH, HH YYyKepoaHo no0aBjieHHbIe THHHH, He0O-
XOJHMBIE [UIA TPAIHLHOHHBIX MeTOJ0B nepenauu. C HCno/ib30BaHHeM KaxIOH M3 HHX MMo-
nyqed Ooneiwoi Habop uMTONOrHYeCKH CTAaOWIBLHBIX MHHMI (21"), deHoTHNMHYECKH Gmm3-
KHX K peKyppeTHeIM copTaM ABpopa, Kaskai H be3octas |, HO oTnHualomuecs OT HHX BEI-
COKHM YPOBHEM YCTOIYHBOCTH K MECTHBIM MOMYNALMAM JIHCTOBOH PKaBYHHBI H MYYHH-
cToii pocsl. beulH oTOOpaHk! TPaHCIOKAUMOHHLIE M 3aMelIeHHbIe THHHA. H3yueHue 3ame-
INEHHBIX THHHH W3 KOMOHHaLMA ABpopa/ABponara H ABpopa/ABPOKYM BbIABHJIA, YTO OHH
OTJHYAIOTCA IO YYXKEPOAHBIM XPOMOCOMAaM, MOTy4eHHBIX OT OJHOH M TOH )K€ CHHTETHYe-
cko# dopMbl. Hcxoas U3 NoyueHHBIX JaHHBIX, MOXKHO ClIENIaTh BEIBOJ, YTO HCTIONb3yeMbIe
CHHTeTHYeCKHEe (opMbl ABNAIOTCA Goslee yNOOHBIMH HCTOYHHKAMH TONE3HBIX NEHOB, Nepe-
liaya KOTOPBIX OCYUIECTBJISAETCHA ropasjio jierye, 4eM HenoCpeACTBEHHO OT AWKHX COPOIH-
yeil. Copra o3umolt Msarkoi mwenuusl JXuposka W OUIIT noNydYeHs! M3 KOMOHHAIMM
(T'miguschovae/besoctas 1)/Cnapranka.
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USE OF SYNTHETIC FORMS FOR COMMON WHEAT IMPROVEMENT

Davoyan R.O.| Bebyakina L.V., Bessarab K.S.

Krasnodar Research Institute of Agriculture, Krasnodar, Russia

At present, there is a lack of the genes for some characters important for wheat breeding.
Fortunately, in wheat wild relatives, there is a great diversity of such genes. Various tech-
niques were developed to achieve useful transfers. One of the approaches involves use of
synthetic forms instead of wild relatives of common wheat. In this technique four genome-
substitution forms Avrodes, Avrosis, Avrolata, Avrocum where D-genome of Avrora vari-
ety was substituted to genomes of Ae.speltoides, Ae.sharonensis, Ae.umbellulata,
Ag.glaucum and one genome-addition form (Triticum miguschovae) carrying genomes AG
from Tr.militinae and D genome from Ae.squarrosa wWere used instead of wheat wild rela-
tives. These forms represent a qualitatively new product in which genetic material of the
wild relative has become more available. The above forms are relatively easily cross to the
common wheat and the progeny of such crosses has good viability. For transferring of the
genetic material from these synthetics neither monosomic series nor alien chromosome
addition lines, necessary for the ordinary techniques of alien genetic material transfer to a
wheat genome are needed. Through the use of each of the five forms a large set of cy-
tologically stable lines (21") were developed by backrossing. The most of them phenotypi-
cally similar to their recurrent parents Avrora, Kavkaz and Bezostayal but differing fro
them in a high level of resistance to the local leaf rust and powdery mildew populations.
addition, some of them display a high protein and gluten content. The translocation an
chromosome substitution lines were selected The study of Avrora/Avrocum and Av:
rora/Avrolata substitution lines (chromosome pairing, resistance to the leaf rust and pow
dery mildew) showed that substituted lines had the different alien chromosome from eac
one synthetic form. Proceeding from the above data, it may be concluded that syntheti
forms is a valuable donors of the useful genes that are transferred much more easily th
from the natural wild relative. Zhirovka and Fisht winter wheat cultivars were develo
from the cross (T.miguschovae | Bezostaya 1) / Spartanka.
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CIIOHTAHHBIE MYTAHTHBIE APOBBIE ®OPMBbI O3UMbIX
TPUTHKAJIE

Cmenouxun IT.H.

Cubupckuit HUY pacTeHHeBOACTBa H CeNeKLMH, Hosocubupck, Poccus

Wsyuanuchk B¢ GOPMBI 03MMBIX FEKCAIUIOHIHBIX TPHTHKAIE: VK 30, BeigeneHHsli 13 no-
nynsuyu 8x TpuTHKane YK 65 B 1985 r., 1 0.312, nomyuyeHHbll CAOKHBIMH CKPELIHBAHHA-
mu 8x tputHkane JIMK 5 ¢ rekcannionnubiM AJl 3/5 B cpaBHeHHM ¢ O3HMOH NuIeHHLCH
Thiotecuenc 105. IMoces npooamiu BecHol 1999 r. Ha ofueit ruiomann 0,24 ra.

Cpemn 602000 B3omemunx pactenuit Tpurikane 0.312 Mbi obHapyxwm 519 (0,0862%)
sipossix. ¥ TpuTHKane YK 30 ApoBeix pacTeHuit 6b1o 75 (0,0247%) w3 303000 p3owieIIHX H
y muenuusl JTiotecuerc 105 — Beero 3 sposbix pactenn 13 293500 ssomwenumx. [Tepssie spo-
Bble THIbI PACTEHHI CTAIH MPOARIATECA CIYCTA MECSALL MOCNe Mocesa. B uiosie camble paHHHE
pacTeHHs 3aupend. B aprycre GOJBIIMHCTBO pacTeHHi APOBONO THNA MMEITH YIKe 3pENbie ceme-
Ha. Bee ApoBbie pacTeHus ObUIH pacrpeaelieHbl B TPH rPYNNbI 110 CTENEHH CO3PEBAHMA.

SlpoBhie PacTeHHsA TPHUTHKANE PasHYAIHCh M0 CKOPOCTIENIOCTH, UTHHE CONIOMHHBI, OCTHCTO-
CTH, ONyUICHHEM M pady Apyrux npusnakos. Tpurrkane O.312 xapaxtepusyercs Gonbimm pas-
HooOpasneM MOP(OTHIIOB APOBLIX pacTeHHH. ITo 0OBACHAETCA ero GoNbLIHM YPOBHEM reTepo-
FeHHOCTH BCNeACTBHE THOpHIHOTO nMpoHcxokaeHua. Tpurukane YK 30 nomydeH AenoaHILION-
mzaueii WM yTepeit 14 XpoMOCOM MUEHHLBI H3 NeHOMOB OKTarmionaHo# dopmel VK 65, 1
HATHYHE ApoBBIX (OPM M pamTHYHEIX MOP(OTHINOB PacTeHHH B ero MOMyaAMH o0bACHAETCA
CTIOHTAHHBIM MYTALIMOHHBIM MPOLIECCOM reHOB vrn. Borblllas No/iA ApOBBIX pacTeHuH B momy-
nsumn O.312 ykasbiBaeT Ha TO, YTO B MOMYNALMH rHOPHIHONO TPHTHKaNEe NOMHMO CMOHTaH-
HBIX MyTalmi, kak B cryqae YK 30, HMeeT MecTo ellie H npolecc peKoMOHHALMH reHoBs, 00y-
COBJEHHBIH TeTEPOreHHOCTHIO TOMYJIALMH TPHTHKANE rHOpHAHOrO mMpoHcXoxaeHHs. Bos-
MOXHO, 9TO Pa3HWLA YACTOT MOABJIEHHA APOBBIX pacTeHHit mexy nomymauuamu 0.312 u YK
30, paenas 0,0615, npuxoautca Ha dakTop rubpHAHOH reTEpOreHHOCTH TPUTHKANE.

B nonynsuuu HuskocrebensHoro Tputkkane YK 30, a Takke M y ApYrux Hu3kocTebenbHbIX
(opM B npeapiayIIMe roabl BOSHHKAIH UTHHHOCTeOeIbHBIE pacTeHus ¢ YacToToi (0,015%—
0,03%). Tons apossix pactenwuii B nomynauuu YK 30 Haxomurcs B 3THX ke npeaenax. [lo-
3TOMY MOXKHO YTBEPXIaTh, 4To opmMoobpasoBaTebHBIA NPOLIECC B MOMYJIALUHH reKcanio-
naHoro TputHkane YK 30, noay4eHHOro B pe3yisTaTe AeNONHIUIOHAH3ALHH OKTaIUIOHIHO-
ro, HeT 3a CYeT CIIOHTAHHBIX MYTALHi, KOTOpBIE BO3HHKAIOT C YacTOTOH 2-3 pacTeHHA
cpenu 10000 pacrenuii momynaunn. [HOpHAHAA reTEPOreHHOCTh MOMYIALMH YBENHYHBACT
3Ty 4acTOTy MPHMEPHO B 3 pa3a, Kak B ciyyae ¢ TputHkane 0.312.

YacToTa nosiBNeHMA CNIOHTAHHLIX APOBBIX MyTalUMil B MOMYNALMH O3MMON MATKOH MIIEHHLb!
Jliotecuenc 105 mout B cTO pas MeHblue K cocrasaset 1:100000 pacrennid. [To-BHauMOMY,
Oonee BhICOKAA 4acTOTa MOABJAEHHA SAPOBBLIX PACTEHHH B MOMYJIALMAX O3MMBIX TPHTHKAIE
00ycnoBneHa HaTHYHEM B MX F€HOTHIE MeHOMa PXH.

INpuBenennsle hakThl BOIHHKHOBEHHA CMIOHTAHHBIX APOBBIX MYTalHi B MOMYJALMAX O3H-
MBIX TPHTHKaNE CHeQyeT Y4HTbiBaTh MPH pa3paboTke MPHHLHIOB CEMEHOBOACTBA 3THX
KyabTyp. B cnygae co3faHHa THHHI W COPTOB TPHTHKANE BECTH CEMEHOBO/ICTBO H MOAMEp-
*aHHEe COPTOBOM YHCTOTHI B HECKONIBKO pa3 COXKHee, YeM npH paboTe ¢ MueHHLIEH.
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SPONTANEOUS SPRING MUTANT FORMS OF WINTER TRITICALE

Styopochkin, P.1.

Siberian research institute of plant breeding and selection, Novosibirsk, Russia

Two forms of winter hexaploid triticale have been studied: UK 30, extracted from a pop
lation of 8x triticale UK 65 in 1985, and 0.312, received by complex crossings between 8
triticale LMK 5 and hexaploid AD3/5, in comparison with a winter wheat Lutescens 105.
Crop sowing was carried out in the spring of 1999 on the total area of 0,24 ha.

We found 519 (0,0862%) spring plants among 602000 shoots of triticale 0.312. There
were 75 (0,0247%) spring plants among 303000 shoots of triticale UK 30, and only 3
spring plants emerged out of 293500 shoots of the wheat. The first spring types of plants
appeared in a month after sowing. In July the earliest spring plants blossomed. In August
most of the summer plants had mature seeds. All spring plants were distributed in three
groups according to their maturity.

The summer plants of triticale varied on the date of maturity, stem length, awes, hairy necl
and other features. Triticale 0.312 is characterised by the large variety of morphotypes @
spring plants. It is explained by its high level of heterogeneity owing to its hybrid origin
Triticale UK 30 is obtained by depoliploidisation or elimination of 14 chromosomes o
common wheat from the genomes of an octaploid UK 65, and the presence of the spring
forms and various morphotypes of plants in its population is explained by a spontaneou
mutation process of vrn genes. The large proportion of summer plants in the populatic
0.312 shows that in the population of the hybrid triticale besides spontaneous mutations, &
it is in the case of UK 30, there also takes place a process of genes recombination, ca
by heterogeneity of the population of the hybrid triticale. Difference between the frequen:
cies of occurrence of spring plants in populations O.312 and UK 30 equal 0,0615 is pre
sumably cased by the factor of hybrid heterogeneity of triticale.

In the previous years it was noticed that some proportion (0,01-0,03%) of long-stemmex
plants occurred in the population of short-stemmed triticale UK 30 as well in other short
stemmed triticales. The percentage of the spring plants in UK 30 is within this range.
Therefore we can state, that the process of formation in the population of hexaploid tritica
UK 30, obtained in the process of depoliploidisation of 8x triticale, is caused by the spon
taneous mutations which occur with the frequency 2-3 plants among 10000 shoots of
population. Hybrid heterogeneity of a population increases this frequency approximately
times as much, as in the case of triticale O.312.

The frequency of occurrence of spontaneous spring mutants in the population of winte
common wheat Lutescens 105 almost one hundred times as less and has the proportio
1:100000 plants. Apparently, higher frequency of occurrence of spring plants in the pop
lations winter triticale is caused by the rye genome.

The given facts of occurrence of spontaneous spring mutants in the populations of winte
triticales should be taken into account under developing of the principles of triticale seed
growing. The creation of lines and commercial forms, seed-growing and maintenance o
strain purity in triticale take much more efforts than that of wheat.
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BJIUSTHUE YYKEPOJIHOI'O XPOMATHHA, HAXOJAIEIOCS B
rEHOTHIIE MSTKOH INMIEHULIBI, HA OTHOINEHUS
PACHIEILIEHHHA Y TUEPH/IOB

Mumpogparnosa O.I1.1, I'vnemaesa E.H.2, Muxaiinosa JI.A.2

| F'ocynapcreennsiit HI P Beepoccuiickuit HHH pacTenneBoacTBa HM. H.H.Basunosa,
Cauxkrt-IlerepOypr, Pocchs;
2 Beepoccuiicknit HUM 3ammtsl pactenni, Cankr-Iletepbypr, Poccus

B npouecce CO3AaHHA HOBBIX MOYTH H3OMEHHBIX NnWHEH, Hecymmx Tpancnokaunu TSA/SR,
T5B/5R u T6D/5R B reHoTune spoBoro akasora copra Muponosckas 808, Obuno H3ydeHo
uacnenosanne rema Ha2 (Hairy neck/Pubescent peduncle) xak resetHueckoro mapkepa
BBEICHHONO CerMeHTa XpoMocoMbl SR pxu. Pesynbratei ananusa F, rubpunos B mosTo-
psiouixca 6exkpoccax ot BC, 1o BC, W HHAMBHIYANLHOTO aHATH3a rHOPHAHBIX pacTeHMH
B F,~F; noarsepainy HMEIOLIYIOCA B THTEpaType HHGOpPMaLHIO 0 MOAHGHKALHAX MEHIe-
JieBCKHX OTHOIEHHH paciierienni (Smith, 1963; Sears, 1967; Mitrofanova, 1997). Takxke
3TH aHATH3BI TIOKA3/IH, YTO Y NETEPO3UTOTHBIX FHGPHIOB C XPOMOCOMHBIM COCTaBOM SA,
5A/5R macienoBaHHe NOMHHAHTHOTO MHrHOMTOpa ocTeif, a MMeHHO B/ reHa, nokanuso-
BAHHOrO B XpOMOCOME SA, OTIHYANOCh OT OXHIAEMOT0 (x*=27.,8). B 10 BpeMa kak deHo-
THNHYECKHE PAcIIeIVIeHHA 1o TecHo cuenvienHsiM reHam Hg (Hairy glume) u Bg (Black
glume colour), ToKanH30BaHHLIM B XpoMocoMe 1AS, COOTBETCTBOBAIH MOHOTHOpPHIHOMY
(3:1, ¥*=2,4). Ha ocHoBanuu 3TOoro ¢akra ObinO CAenaHO MPEIOKEHHE HCMONL3OBATE
CKPEIMBAHUA C TAKHMH [E€HETHYECKHMH JIHHHAMM JUIA OPHEHTHPOBOYHON NOKANM3aLMH
HOBBIX MYTAIMii B XpOMOCOMaX MATko#H muiesuisl. Yto6bl NMpoBepHTs Takoi nomaxon, Gbin
cobpan HeGonbuoit Habop NMHMIA, conepKalMX YyKEPOAHbIE TPAHCIOKALMH H 3aMCIICHHA
LEeNBIX XpOMOCOM OT BHIOB Secale, Elytrigia w Aegilops. Beuin nonyverns: ruGpuibi ot
CKpeuIMBaHus 3THX NHHHH ¢ nuaneii JI-7163-12 U ¢ 03UMBIMH COPTAMH MATKOH MILEHHLIb!
Parker (CIL1A), Parker 5 (CILIA), CO 725049 (CLLIA), CO 725082 (CLLIA) u Ne30432 (Py-
Mbians). Jlunns J17163-12 — MCTOYHMK JoMHHaHTHOTO Mapkepa Hs L1 (Hairy leaf sheath),
a COpTa — HCTOYHHKH 3(P(PEKTHBHBIX F€HOB ycTOH4UHBOCTH K Oypoii pxasuune. [Iposenen-
HBIH rHOpMAONOrHYecKHid aHanMu3 nmokasan, uto red Hs L] He nokanu3oBaH B XpOMOCOMax
5B u 6D, u ren Ha2 pxu He 0Ka3blBaeT CYLIECTBEHHOTO BIIHAHHA Ha €ro ()eHOTHIHYECKOE
nposeienne. HanpoTns, MHOrHe u3 rubpunoe F,, noiyqeHHsle OT CKpeIIMBAHHA HA3BaH-
HBIX BBbIllE COPTOB C TECTEPHBLIMHM JIMHUSMH, KOTOpble GbLtH HeycToHuMBBIMH K Oypoii
pXkaBuMHe, MOKA3alH OTKIOHEHHA B pacluervieHHsx. Bce oTKIOHEHHA NPOABHIHCE B yBe-
NHYEHHH YHCIIEHHOCTH KJlacca HeycToiumMBbiX pacTeHuil. Kako#-nubo 3akoHOMepHOH 3aBH-
CHMOCTH Mey BHIABJIEHHEM OTKJIOHEHHA H MPHHALIEKHOCTHIO BHIA-[I0OHOPA 1Y KEePOIHOH
XPOMOCOMBI K OTipe/ieieHHOMY poly He Haiimeno. HauGosee BepoATHO, 4TO Yy rHOpHIOB
MOSB/EHUe HITHILKA HEYCTONYHBBIX K Gypoil pkaBunHe pacTeHHii nponcxoawio Gnaronaps
HecneuuduyeckoMy nopasneHHIo aeicTBHA 3PPEeKTHBHBIX reHOB YCTOHYHBOCTH HYKEpOa-
HBIM FeHETHYECKHM MATEPHAJIOM, BBEICHHBIM B FEHOTHIT MATKOH MIIEHHIIBI.

41




11'*" EWAC Conference

INFLUENCE OF ALIEN CHROMATIN INCORPORATED INTO WHEAT
BACKGROUND ON SEGREGATION RATIOS IN HYBRIDS

Mitrofanova, O.P.1, Gultayeva, E.1.2, Mihailova, LA2

I N.I.Vavilov All-Russia Institute of the Plant Industry, St. Petersburg, Russia;
2 All-Russia Institute of the Protection of Plants, St. Petersburg, Russia

During creation of new near-isogenic lines carrying TSA/5R, TSB/5R and T6D/5R translo-
cations into spring analogue of cultivar Mironovskaya 808 background inheritance of Ha2
(Hairy neck/Pubescent peduncle) as a genetic marker of incorporated segment of chromo-
some SR from rye has been investigated. The results of F, analysis in recurrent backcrosses
from BC, up to BC; and individual hybrid analysis of F,-F; plants have confirmed the in-
formation available in literature about modifications of Mendelian segregation rati
(Smith, 1963; Sears, 1967; Mitrofanova, 1997). Also, these analyses have shown that i
heterozygous hybrids with chromosome constitution 5A, 5A/5R inheritance of dominan
inhibitor of awns, namely BI, localised on chromosome 5A, differed from expected
(x*=27.,8). While the phenotypic segregations for closely linked genes Hg (Hairy glume)
and Bg (Black glume colour) located on chromosome 1AS did not significantly differ fro
monohybrid ratio (3:1, ¥=2,4). On the basis of these data the proposal has been made t
use crosses to such genetic lines for approximate locations of new mutations on bre
wheat chromosomes. To test this approach the special set of lines containing alien transl
cations and whole alien chromosome substitutions from Secale, Elytrigia and Aegilops
cies have been collected. Hybrids from crossing of these lines to spring bread wheat lin
L-7163-12 and to winter bread wheat cultivars Parker (USA), Parker 5 (USA), CO 72504
(USA), CO 725082 (USA), and N30432 (Romania) have been developed. Line L-7163-12
is a source of dominant marker Hs L/ (Hairy leaf sheath) and the cultivars are sources 0
effective genes for leaf rust resistance. The genetical analysis, that has been carried ou
showed that Hs L1 gene is not located on chromosomes 5B and 6D, and that Ha2 gene 0
rye has unessential influence on his phenotypic expression. On the contrary, many of the F
hybrids, obtained by crossing between the named above cultivars and collected tester lines,
which were also susceptible to leaf rust, segregated in ratios, which were altered in com-
parison with expected ones. All deviations were connected with increase of numbers sus
ceptible plants. Any predictable dependence between revealing of deviation and belongin
of species-donor of alien chromosome to certain genus has not been found. It seems mo
probable, that the observed increasing of numbers susceptible plants occured due to non
specific suppression of effective leaf rust resistance genes by alien genetic material incor-
porated into bread wheat background.
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PEKOHCTPYKIIUS T’EHOMA IMIIEHHAIBI C HCITOJIb30BAHHEM
BUJA AEGILOPS SPELTOIDES TAUSCH.

Jlanouxuna H.®., Bnacosa E.B., Huesckan I'JT.

Ha}rqﬂﬂ-ﬂcmeﬂﬂﬁaﬁﬂmimﬁ MHCTHTYT CeNbCcKoro xo3aiictea LienTpansHeix paiionos He-
yepHO3eMHOH 30HbI, Mockosckasa obnacte, Poccus

VeneluHas peain3alys NreHeTHYECKOro MoTeHLHala IHKOPacTy uMX BHAOB B npakTHYeCKoH
celleKIIAM 3aBHCHT OT KauecTBa HCXOIHOrO MarepHana, cO3/1aBaeMoro METOAOM OTAAJICH-
poit rubpuansaumn. CumkoM Gonbiuoit 06beM Yy XKEPOAHOTO FEHETHIECKOro MaTepHana B
reHOME TMIIEHHIbI OTPAaHHYHMBAET €ro NPHMEHEeHHe JUIA YTy4LICHHA COBPEMEHHBIX COPTOB.
Jins orpaHH4eHHOro nepeHoca reHeTHueckoii HHpopMaurH ot BHAA Ae.speltoides B reHOM
UIeHWLs] HCTIONb30BanH o0ny4eHHe MbUIbLBEI BHAa-A0OHOpa. B pesynbTate 3KCnepUMEHTa
cO3NaH reHeTHYeckHii GaHK MUIeHHYHO-3THIONCHBIX NHHHIA ¢ HEDOMBILOH HacThio reHOMa
goHopa. B HEM HaCYHMTHIBAETCA OKOJIO 100 spoBsIx AHCOMHOIOMOMHEHHBIX NuHKA (JUT)
(2n=44), crpynnupoBaHHeIX B 18 knactepos, 30 nHHMi (2n=42) ¢ 3amellieHHAMH, TPaHC-
JNOKAUMAMH H PeKOMOHHAIMAMH, a Takke 67 reHoTHNOB (2n=42, 2n=44, 2n=46) ¢ 03AMBIM
o6pasom xu3HH. YacTh reHOTHUIIOB HECET BHICOKOI((PEKTHBHBIC HEH3BECTHLIC MCHEI ycTOH-
yuBocTH K Gypoit H cTebneBoii pxapuHHaM, MydHHCTOH poce. [IpHyeM 3TH reHbl AETEPMH-
HHPYIOT MMMYHHTET, KaK Ha CTaJiM¥ MPOPOCTKOB, TaK M B CTAlIMH B3POCJIOr0 pacTCHMA.
Cpenu nunuit cHOPMHPOBAHHOIM KOJUIEKLMH 0OHAPYKEHBI (opMbI C BLICOKHM COAEpXaHuU-
em Genka (10 18—19% Ha (oHe OTCYTCTBHMA MPHMEHEHHA yNoOpeHHii), BHICOKHM YPOBHEM
ceqMMEHTAIIHH H KauecTsa KIeHKOBHHBI, ¢ YCTOHYHBOCTBIO K MOJIEraHHIO, C BRICOKOH Tpo-
[YKTHBHOCTBIO, OBYC/IOBNEHHON KPYTIHOCTHIO 3€PHA WM pa3BHTHEM OOMBIIOrO YMCna KO-
JIOCKOB B KOJIOCE, @ TAKKe ¢ XOpolle# 3uMocToKOCTLIO Ha ypoBHe St. copra Muna. Cpenn
APYrMX X03AHCTBEHHO-UEHHBIX MPH3IHAKOB Y HEKOTOPBIX JIMHMIA CNEXyeT OTMETHTH XOpO-
LIYIO CKPELIHBAEMOCTh C POXBIO H COCOOHOCTE K FOMEOIOTHYHOH KOHBIOraLHH XpPOMOCOM
B Meiio3e. TeHOTHITBI ¢ YCTOHYHMBOCTBIO K UTONAaTOreHaM W MOBBIICHHBIM YHCIOM KOJIOC-
KOB B KOJIOCE OTHECEeHbI K JTHHHAM-I0HOpaM, Tak Kak 3Q¢eKTHBHO nepealoT CBOH NMpH3Ha-
KH TIOTOMCTBY. B konnexums UMeroTca GopMbl ¢ HOBBIMH H PEIKHMH [UIS MATKOH MILCHH-
Libl TEHAMH, JIeTePMHHHPYIOIMMH IIPHPACcTAHHE LBETOYHOH IUICHKH K 3€PHOBKE, H3BHTBIC H
HHNATHBIE OCTH, KOTOpLIE MPEACTABIAIOT HHTEpEC MUIA XPOMOCOMHOIrO KapTHPOBaHHA
reHoOMa 31aKoBbIX. KO/IeKIMA M3yYaeTcs B HECKONBKHX MHCTHTYTaX. K HacTosiueMy Bpe-
menH y JUUI, otHocammxca k [ u VII knactepaM, ¢ ycToHYMBOCTEIO K OypoH piaBiuHE H
MYYHHCTOMN pOCe B JIOTIOJHEHHOM COCTOSHHH OGHApYXeHbl PeKOMOHHAHTHBIE XPOMOCOMBI
Ae.speltoides. Y npyx 03MMBIX H OHOH APOBOH THHHH HICHTHYHUKPOBAHBI 3aMEIICHHA 10
7A4/7S xpomocome. JIMHHH C TAKHMH 3aMEILIEHHSMH HMEIOT KPacHO-KOPHYHEBBIH KONOC C
OTCYTCTBHEM BOCKOBOrO HaneTa Ha HeM, YCTOoH4HBHI K Oypoil pkaBuMHe W 3(pdeKTHBHO
MOAABNMOT Ph cucTeMy MATKOH MineHHubl. Y APYTHX reKCaIsIOWIHbIX NEHOTHIOB YCTOM-
YHBOCTHL K puTOmaTorenam ces3aHa ¢ 2BL-2SL, IBL-1SS wnu SAL'5SL TpaHCIOKaUMAMH.
Hcenenosanue anexTpodpopeTHieckux CreKTpOB rIHAAMHOB GONBLIMHCTBA JIMHHI noxasa-
JI0 WX OTNHYHE OT MCXOIHOTO APOBOro copra PoaHHa H HATHYHE MHOXECTBEHHLIX PEKOM-
OuHaumii, cessauubix ¢ 1 M 6 roMeonorHyHsIMH rpynnamu xpomocoM (ITmeHH4HHKOBA
T.A., 2000, nepconansHoe coobuienue). [eHeTHyeckoe pasHooOpasie KOLIEKLUHMH Mpeluia-
FAETCA HCMONB30BATh B CEAEKUHOHHO-TEHETHYECKHX HCCNE0BAHHAX.
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RECONSTRUCTION OF COMMON WHEAT GENOME BY AEGILOPS
SPELTOIDES TAUSCH. GENOME

Lapochkina, LF., Vlasova, E.V., Yatchevskaya, G.L.

Agricultural Research Institute of Central Regions of Non-Chernozem Zone, Nemchinovka 1}
Moscow Region, Russia

The successful realization of genetic potential of wild species in practical selection depen,
on the quality of the original material created by a method of distant hybridization. Exces
sive volume of alien genetic material in wheat genome limits its use for improvement @
modern varieties The irradiation of pollen of wild donor species was used for the limite
transfer of the genetic information from Ae.speltoides to wheat genome. As a result of ex
periment the genetic bank was created of wheat-Aegilops lines with a small part of the dg
nor genome. There are about 100 spring disomic addition lines (2n=44), grouped to 1
clusters, 30 hexaploid lines with substitution, translocation and recombination, and also
winter genotypes (2n=42, 2n=44, 2n=46) in this collection. Some genotypes carry highl
effective unknown resistance genes to brown and steam rusts, mildew. These genes deter
mine immunity both at seedling stage and adult plant stage. There are lines with the higl
wet protein content in grain (18-19% without on application of fertilizers), high level
sedimentation and quality of gluten; lines with resistance to lodging, with high productivit
caused by seed size or by development of a greater number of spikelets per ear and a num
ber of grains per spike as well as with good winter hardiness as in the standard winter cy
Inna. Among the other valuable features it is necessary to note good crossability with
and ability to promote homoeologous pairing of chromosomes at meiosis in some geno
types. The genotypes with resistance to brown rust and with development of more spikele
per ear are referred to the lines-donors, as efficiently transfer the features to progeny. In tk
collection there are forms with new and rare genes for soft wheat (for example, lemma a
hering to the grain, wavy awns and hooded awns), which are of interest for mapping @
cereal genome. Now the collection undergoes the laboratory studies in several institute
(Institute of Cytology and Genetics, Institute of Phytopatology, Main Botanical Garden ant
Agricultural Institute of Non-Chernozem Zone).

At the present time we found recombinant Ae.speltoides chromosomes in disomic additiol
lines possessing resistance to brown rust and mildew and relating to clusters I and VII a¢
cordingly. Substitution on 7A/7S chromosomes is identified in two winter and one spri
lines. The lines with such substitution have a red-brown waxless ear, are resistant to bro
rust and effectively suppress P/r-system of common wheat. In others hexaploids the resit
tance to brown rust and mildew is connected with 2BL-2SL, IBL- 1SS or 5AL-55L transloca
tions. The research of the gliadin spectra of most lines has shown their difference from re
current spring cv. Rodina and presence of multiple recombinations relating to the ho
moeological groups I and 6 of chromosomes (Pshenichnikova T., 2000, personal message)
Genetic diversity of the collections are offered to be used in genetic and selection re
searches.
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TETPAILIOW/IHBIE TPUTHKAJIE KAK MOJEJB JJISA
®OPMHPOBAHHS TMBPHIHBIX TEHOMOB 3JIAKOB

Jly6osey H.H.

WucTuTyT redetiku U unronornd HAH, Munck, Benapycs

Ha maTepHane TEeTParUIOHIHBIX TPHTHKANE, HCMOIb30BAHHBIX B Ka4eCcTBe MOJeIbHOro 006b-
exTa, W3y4eH npouecc dopmuposanus ru6puaHoro reHoma (MHKCOreHoMa), 4T0O BeChMa
BAKHO JUIA NMOHHMAHHA 3BOMIOLHOHHOIO CTAHOBIEHHS HEKOTOPBIX MOMHIUIOHAHBIX BHIOB
3nakoB. B x0/ie KapHOTHIMHPOBAHMA MONMYNAUMA 4X-TPHTHKANE B PAXY HECKOJBKHX MOKOJIe-
unit (F—F,s) YCTRHOB/NEHO, YTO CKOPOCTH CTabmiM3alMKH XpoMocoMHoro coctasa (noabop
nap rOMOJIOr0B) B Pa3HbIX NOMEONIOTHYHBIX TPYNTaxX MIIEHHYHOr0 KOMMOHEHTa pasiHyiHa.
Kak c/ieACTBHE ITOT0, OTMEYEHB! JBA THINA MEXIeHOMHBIX pexoMOHHaLui, conpoBoX1ai0-
mmx GopMHpOBaHHe MHKcOreHoMa. B rpynmnax ¢ BeicokoH ckopocThio cTabHiu3aumu pe-
koMOHHALHHM OCYIIECTBAIOTCA HA YPOBHE UENbIX XpoMocoM. B rpynnax ¢ Hu3koil ckopo-
CTHIO, T€ ATHTENbHOE BPEMSA COXPAHAETCA reTeporeHOMHBIR COCTaB, BOIMOXHBI peKoMOu-
HallHH T€HEeTHYeCKOro MaTepHaia Ha ypoBHe ()parMeHTOB XpoMocoM. B HccnenoBaHHOM
MarepHaie BLIABIEHO DONbIIOE KONHYECTBO PaCTeHHH ¢ KPYNHBIMH PELMNPOKHBIMH TPaHC-
NOKALMAMH Mexay roMeonoraMH A W B reHomos muensus! 1, 2 u 3-# roMeonorHyHsIX
rpynn. HMeHHO 3TH rpynnbl HMEIOT HH3KYIO CKOPOCTh CTabHIH3aLMH XPOMOCOMHOTO CO-
CTaea, KOTOpas, O4€BHIHO, ABNAETCA CAEACTBHEM KOHBIOTalMH NOMEOJIOTHYHBIX XPOMOCOM
B mepuoj ramerorenesa. [TocnenHee CBHAETENBCTBYET O HATHYHH CTPYKTYPHOH NOMOJIOTHH
xpomocoM A H B reHoMOB MieHHLBI NepevYHCIEHHBIX roMeonoryduslx rpynn. O6cyxna-
IOTCA BO3MOXHbIE NPHYHHbI CYLUECTBOBAHWUA 3TOH roMoNOruu, a Takxke (axkTopsl, OKasbl-
BAKOIIME BIMAHHE HA Moalop roMosoros B rpynnax ¢ BbICOKOH CKOpOCTHIO CTabWIH3aLMH
XpOMOCOMHOro cocTaBa. OTMeyeHHsle NpH GopmMupoBaHHH rHOPHAHOro reHoMa JiBa THIA
MEXTeHOMHBIX pexkoMOMHaumi ofecnedyHBaroT BBICOKYH) CTeneHb reHeTHueckoi audde-
peHIMALMH rHOPHIHOrO MaTepHana W Co3NaloT NMPEAnoCkUIKH WA OBICTPOi ero 3BOIOLH-
OHHOIl IHBEPreHLHH.
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TETRAPLOID TRITICALES AS A MODEL OF CEREALS HYBRID GE-
NOME FORMATION

Dubovets, N.I

Institute of Genetics and Cytology, NAS of Belarus, Minsk, Belarus

The process of hybrid genome formation which played an important role in the evolutio
ary development of some cereals polyploid species was studied in terms of tetraploid triti
cale material used as a model object. During karyotyping 4x-triticale populations in a seri
of the subsequent generations (Fs—F,) it was revealed that the stabilization rate of
chromosome composition (the homologous pair selection) in different homoeologo
groups was different. As a result two types of intergenomic recombinations accompanyi
the mixogenome formation were noted. Recombinations occurred at the level of in
chromosomes in high-rate stabilization groups. Recombinations of genetic material at
level of chromosome fragments were possible in low-rate groups where the heterogenomi
chromosome composition remained for a long time. A great number of plants with lar
reciprocal translocations between homologues of A and B wheat genomes in the 1, 2 and
homoeologous groups was revealed in the material investigated. Just these groups had
low stabilization rate of the chromosome composition that, evidently, resulted from
homoeologous chromosome conjugation during gametogenesis. The later pointed to
presence of structural homology between A and B wheat genome chromosomes in
enumerated homoeologous groups. The possible causes of such homology existence
the factors affecting the homologue selection in groups with a high rate of chromoso
composition stabilization are discussed. Two types of intergenomic recombinations
served during hybrid genome formation provide a high degree of genetic differentiation i
hybrid material and create the prerequisites for its fast evolutionary divergence.
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Cexkyus 3/ Session 3

FEHETHYECKHE ACIEKTBI MUHEPAJIBHOI'O MUTAHMSA
PACTEHHMHA

Tamzuxosa O.H.

HoBocHGHpCKHI rocy 1apcTBeHHBbIN arpapHbiii yHusepcutet, Hosocubupck, Poccus

[eHeTHYECKHE MCC/EIOBAHHA MEXaHHW3IMOB PeakiMH pacTeHHH Ha YCIOBHA MHHEPANbHOIO
[IATAHHA ABAAIOTCA OJIHAM W3 MPHOPHUTETHLIX HANpaBJeHHA COBPEMEHHOH OHONOrHH. K na-
CTOALIEMY BPEMEHH YCTAHOBJIEHO, YTO MOIMOLIEHHE W MEeTabONH3M MaKpOdJIEeMEHTOB B
pacTeHHH KOHTPONHPYETCH CIOKHbIMH CHCTEMaMH aJIMTHBHO H HEAIUIATHBHO neHcTBYHO-
[MX FeHOB. DTH CHCTEMbl TMHAMHYHBI BO BPEMEHH H HAXOIATCA B CHIBHOH 3aBHCHMOCTH
OT YCNOBHH Cpelbl.

CJIOKHOCT CTPYKTYPBI FEHETHYECKOTO KOHTPOJIA MHTaHHA FeKCaryIOHIHOH NMIIEHHLB! a30-
ToM, ochopoM H KanHeM MpeanosaraeT BKIal Gonbmoro Yxcna resos (Wwin ux 6n0koB),
pacnol0KeHHBIX, BHIMMO, B PasHbIX XpoMocoMax. JlokasaTensCcTBa yqacTha anneneii paaa
XPOMOCOM TIIEHHLIbI B IETEPMHHALMH NOIMOWEHHA, pacnpeie/IeHHs a30Ta Mo'BLI H ynob-
peHuii MO PAacTEHHIO H MPOMYKTHBHOCTH MONY4YEHbl B IKCMEPHMEHTaX C AUTENOCOMHBIMH
nuHuAMH, cos3naneiMH O.H. Maiictpenxo (1973). YcraHoBIeHO, 4TO H3 14-TH M3y4eHHBIX
MpH3HaKOB HauGoMee CIOXKHO, eCIH NPHHUMATh BO BHHMAHHE KOHYECTBO XPOMOCOM, KO-
OpIMHMPYIOTCSA MPOLIECCH! MOCTYTUIEHH a30Ta B 3epHO. ['eHbl MEHBIUErO YHC/IA XPOMOCOM
YYacTBYIOT, HaNpUMEP, B KOHTPOJe 32 aKTHBHOCTBIO HHTPaTpEIyKTasbl. Ilpu w3yyenuu 26
JIHTENIOCOMHBIX JIHHHMI YCTAHOBJEHO, 4TO XPOMOCOMBbI reHomMa B BHOCAT HanGONbIIMH
BKJIAJI 1O CPABHEHHMIO C ABYMA APYTHMH FreHOMaMH MIUEHHLb! B I€TEPMHHALHIO MPH3HAKOB,
KOHTPOJIHPYIONIMX MOTJIONeHHe H MeTabo/IH3M a30Ta B PaCTEHHH.

Bxnian oTebHBIX XPOMOCOM B NapamMeTphbl arpOXHMHYECKOr0 CTaTyca MIUeHHIb! H3Y'ancA
Ha 3aMelleHHBIX THHMAX, nonyyennsix B HLull CO PAH (Maiictpenxo, 1987; laiipane-
Hok, 1990). TMoka3saHo, uto Haubonee cuibHEIH 3 dexT B reHETHIECKOH CPE/Ie COpTa MAr-
Ko# ApoBoi muenuini CapaToBckas 29 MPOABIAIOT FEHBI XPOMOCOMBI SA OT O3HMBIX COp-
TOB JoHOpoB. Bi/iaa XpoMocoMbl SA, NMPHBHECEHHOH B MEHOTHI 3TOTO € PELIHITHEHTHOTO
COpTa OT SPOBOro COPTA HHTEHCHBHOrO THna Janetskis Probat, MeHee 3HaYHM. PesynbTathl
M3YYEHHA JTHHHUHA ¢ MEXCOPTOBLIM 3aMELEHHEM XPOMOCOM YKasbiBalOT Ha NPakTHYECKHE
acreKThl NPHMEHEHHS METO/Ia MIEPEeHOCa XPOMOCOM. B 4acTHOCTH, OH MOXeT OBITh HCTIOJb-
30BaH [UIA HIMEHEHHA Y CYLIECTBYIOUIMX COPTOB HOPMbI PeakLlHH Ha YC/IOBHA MHHEpPAIbHO-
IO MATAHKA C LETbIO NPUIAHHA UM CBOMCTB GoMbiuel OT36IBYMBOCTH Ha arpodoH.

PaccMoTpeHHbie MOAX0AB K H3YHEHHIO TeHETHKH MHHEPATBHOrO MHTaHHA pacTeHuit OymyT

wq}eHTHBHH H B OTHOLIEHHH BCEX MHKPOINEMEHTOR, 4 TAKKE 00NBINOro CNEKTpa Mo~
TAHTOB.
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GENETIC ASPECTS OF PLANT MINERAL NUTRITION
Gamzikova, O.1

Novosibirsk State Agrarian University, Novosibirsk, Russia

Genetic research of the mechanisms of plant response to the conditions of mineral nutriti
becomes one of the topical trends in modem biology.

It is known nowadays that macroelements uptake and metabolism are controlled
complicated systems of genes that act the additive and non-additive manner. These syste
are being regulated in terms of development and are dependent on the environment.

The complex structure of genetic control over the nutrition of hexaploid wheat of nitroge
phosphorus and potassium involves numerous genes or gene clusters, seemingly located
various chromosomes. The evidence for the active role of allels of some wh
chromosomes in uptake of nitrogen from soil and fertilizers and its distribution though
plant came from experiments with ditelosomic lines obtained O.I.Maystrenko (1973).
14 investigated traits, the processes of nitrogen delivery to grain were found to
controlled by the greatest number of chromosomes. During the experiments bei
discussed 26 ditelosomic lines was found that chromosomes of the B genom had
highest on characters nitrogen uptake and metabolism, comparing with the A and
genomes.

Effects of individual chromosomes on agrochemical indices of wheat were studied
intervarietal substitution lines, obtained at the Institute of Cytology and Genetics SB
(Maystrenko, 1987, Gaidalenok, 1990). Field experiments demonstrated that genes
chromosome SA from winter wheat donors had the maximum effect in the gen
environment of the spring cultivar Saratovskaya 29. The contribution of SA chromos
brought into the same recipient from the intensive spring cultivar Janetzkis Probat is |
significant. Studies on lines with intervarietal chromosome substitutions point to
possible practic application of response to mineral nutrition in existing cultivars to
them more sensitive to agrotechnology.

It was proposed the general outline of a concept of breeding of agrochem-istry effec
cultivars.

The reviewed approaches to analysis of genetics of a mineral nutrition of plants will
effective and concerning all trace elements, and also large spectrum pollutions.
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FEHETHYECKHH 3®PEKT XPOMOCOMBI 3B HA SAPOBH3ALIHIO,
PEAKIIHIO HA ®OTONEPHO/ U CKOPOCIEJIOCTE ¥V MATKOH
O EHALBI

Ianxosa K., Kocnep [Jxc.

HHH cenbckoXo3sicTBEHHBIX KyneTyp, Ilpara — Pyssine, Yexus

HM3yueHbl 3aMELIEHHBIE THHHH NMILEHHIB! C XpomocoMoit 3B ot copra «Yeuka [Tpecuskay

Ha FEHETHYECKOM (DOHE COPTOB C PasTHYHOM OTILIBYHBOCTBIO Ha APOBH3ALHIO M peakuHeii

Ha (poronepHon («3aap», «Bana», «KomyTkay, «SApa» u «Canpa») OnHOBpPEMEHHO ¢ 3TH-
MH COpTAMH B YCIIOBHAX KOPOTKOro W THHHOTO doTonepuona. Momyuennsie pe3ynbTaTsi

TOKa3bIBAKOT, YTO reH(bl), HaXonAlHecs B XxpoMocome 3B copta «Yewxka [Ipecuska», ue

KOHTPOTHPYIOT HITH, N0 KpaHHEeH Mepe, He BIHAIOT CYIIECTBEHHO HA OT3BIBYHBOCTD Ha Apo-

BH3aUHI0. OIHAKO MX BJIHAHHE HA PEAKUMIO Ha (otonepuon BnosHe BosMoxHO. He3aBrcH-

MblH 3¢ dexT reHoB xpomocomsl 3B copra «Yeuika [IpecuBka» Ha ckopocnenocTs per se, a

TAKoKe MX B3AHMOZICHCTBHE C reHaMH peakilui Ha (JOTONepHOa BechMa BEPOATHBI.
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GENETIC EFFECT OF 3B CHROMOSOME ON VERNALIZATION,
PHOTOPERIOD RESPONSE AND EARLINESS IN WHEAT

Pankova. K., Kosner, J.

Research Institute of Crop Production, Prague — Ruzyne, Czech

Wheat substitution lines with the chromosome 3B of Cesk4 Presivka, substituted to geneti
background of the selected cultivars (Zdar, Vala, Kogutka, Jara and Sandra) with differen
vernalization and photoperiod requirements, were examined together with original cultiv
under short and long photoperiod. Obtained results indicate that the gene/s located
chromosome 3B of Ceska Presivka do not control or significantly affect vernalizati
response. However their relationship to photoperiod response is more probable,

independent impact of the 3B chromosome genes of Cesk4 Presivka — earliness per se
its possible interaction with photoperiod response is most likely.
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CO3IAHHME U30JIHHUH MSATKOW IMIIEHUIIBL, HECYIIHX
TEHBI RL, KOHTPOJIUPYIOINHUE NIPH3HAK «CBEPHYTHIE
JJUCTh5»

FBozoanoea E ]

HHCTHTYT (DH3HONOIHH, FreHeTHKH | ﬁHﬂHHﬂ(ﬂH’E‘pHH pactenui PK, Anmatei, Kasaxcran

CeepThiBaHHE JINCTBEB — aNanTHBHBIN MPH3HAK, WHPOKO pacnpocTpaHeH sl Y 3acyxoyc-
TOHYHMBBEIX pacTeHui creneii 1 nycTeiHb. Llens uecnenosanmit — CO3JaHHE KOJUTEKUHH H30-
JIHHHH MIIEHHLBI, HECYIHX reHs! R/, PaGota NpoBoaHnaces Ha nonax Kasaxckoro Hrctury-
Ta 3emienenus uMm. B.P.Buiesmca. Boinm HCIIONB30BAHBI: JTHHHA O03HMOIE MIIEeHHIIBI

nom 6exkpoccos. B kaxmom rHOPHIHOM NOKONEHHH OTOHpanKck pacTenus, HECyuHe BBO-
AHMBIH NPH3HAK W COXPAHAIOLINE [UTHTENLHOS pyHKIMOHHpOBaHHE NMHCTHER. BonbuwnHeTBO
COpTOB, BO3NenbiBacMbIX B Kasaxcrare, wmeer o6srynoe CTpOECHHe nuCcTheB. Hauuuas ¢
a3kl KONOWIEHHA, OHM pacnonaraoTes MAPAIENbHO OBEPXHOCTH TMOYBBI, YCHACHHE HH-
COJIALHH BBI3BIBAET OMyCKaHHE KOHYMKA JIMCTA. [IpH cHwkeHMH ypoBHS Bnard B TxamHsx

HECKYI0 WK HrI0BHAHYIO (opmy. Mcnapsemas ¢ fIOBEPXHOCTH JIHCTa BNara He yieTy4YnBa-
€TCA, a abcopbupyerca u ckarHBaeTcs BHYTPH UHITHHIpa, Gnarofapa 4eMy B Xapkue yachi
AHA JIHCTBA COXPAHAIOT TYPreCHEHTHOE COCTOSHHe. Hapany co csepreiBannem nucrsen
HabmonaeTca WiMeHeHHe ux MON0XEHHA 110 OTHOWEHHIO K MOTOKY COJIHEYHOMH paJHalHK B
Te4€HHEe OHA. YIOMAHYTHIE Bbille TPH3HAKH COYETAIOTCA Yy M30MHHHIA ¢ Goflee MTHTeEHbIM
byHKuHOHHpOBaHKEM NHCTHEB. CnocobHoCcTs MCTHEB OCTaBaTHCH 3ENEHLIMH B TeuyeHHe
WUTHTENbHOIO BpeMeHH CBHACTENLCTBYET O BLICOKOMH YCTOWYMBOCTH pacTeHHii Kk OonesHam
JTHCTBEB, 3aCYX0- M KapOyCTOHYHBOCTH. Hamenenne gopmsl 1 monoxenns JIHCTBEB ¥ H30-
NHHHHA B 3aBUCMMOCTH OT TEMNEPATYPbl H BNAKHOCTH OKpYkKaroleti CPeabl ABJACTCA NpH-
cnocobuTensHoii PeaKkumeH, perynupyioutei BoaHsH Gananc pacTeHHi.
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BREEDING OF ISOLINES OF SOFT WHEAT CARRYING RL GENES
CONTROLLING THE LEAF ROLLING EFFECT

Bogdanova, E.D.

Institute of Plant Physiology, Genetics and Bioengineering, Almaty, Kazakhstan

Leaf rolling is adaptive trait typical for drought-resistant of steppe and desert grasses.
objective of this study was the isolines breeding of collection of wheat carrying R/ genes.
The experiments were performed in the Williams Institute of Agricultural in Kazakhstz
The line of winter wheat Grecum 476 (Tr.aestivum L.) which is a donor of two dominani
genes RII RI2 and several spring wheat cultivars of different ecological types were used. R
genes were introduced in spring wheat cultivars by backcrossing. Control over introduces
genes has been supplemented by selection of hybrid lines with rolling leaves and for green
leaf duration (GLD). The leaves of most of cultivars of Kazakhstan have ordinary struc
From the ear emergence stage, the leaves are arranged parallel to the soil surface and
increase in solar radiation results in drooping of the leaf tips. When the water content in the
leaf tissues declines to the lethal level, the leaves roll up, forming two cylinders parallel t
the central vein. The isolines roll up in a spiral their leaves, so that a cylinder formed ol
became needle-shaped . The water, evaporating from the leaf surface does not escape, bu
is absorbed and retained within the cylinder, ensuring leaf turgescence during the ho
daytime. Besides rolling up, the leaves of isolines can also change their position wit
respect to the direction of solar radiation during the day. These traits in isolines
combined with GLD. The stay-green trait has been credited with greater tolerance to le
diseases, drought and heat resistance. Leaf rolling typical of isolines is an adaptive tra
reducing water loss via transpiration and, thus controlling plant water metabolism.
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AKTHBHOCTDb ®EPMEHTOB SH/SS-METABOJIN3MA H KAYECTBO
KJEMKOBHHBI JIMHUHI IMIIIEHUIBI C MEXXCOPTOBBIM
3AMEIIEHHEM XPOMOCOM 1 1 6 TOMEOJIOTHYECKHX I'PYIIII

Tpyganos B.A.1, Kuvamunosa C.B.!, Ilepmsixosa MJ].1, Muenuunuxoea T.A.2,
[Maiicmpenxo O.Hf

' CrOupckHit HHCTHTYT Qu3Honoruu W 6uoxumun pactennit CO PAH, UpkyTtck
? UucTuTyT umTonoruu 1 reHetkn CO PAH, Hosocubupcek

Mo coBpeMeHHBIM NpeJCTaBNeHHAM (H3HYecKHe cBOHCTBA GeNKOBOrO KOMIUIeKca Kieiko-
BHHBI B 3HA4YHTENBHOH Mepe OMpeNensioTCs COAepPKAHHEM B 3amMacHbIX Oejikax BHYTpH- H
MeXMONEKYIAPHBIX S-S-cBasel, ob6pa3oBaHue, pacnan ¥ H3OMEPH3ALMA KOTOPBIX KaTaliu-
3upyeTcs CIOKHOH cucTemol depmentor SH/SS-meraGonusma. Cumraercs, 4To cpemm
(pepMeHTOB, YYACTBYIOUIHX B CO3JaHHH M perynsuun SS/SH-craryca 3anacHslX GenkoB in
vivo, KIO4eBas poib NPHUHALIEKHT (PepMEHTaM ¢ THOJIOKCHAA3HOH H AHCYNbOHApEnyKTa3-
HOH akTHBHOCTEIO. HamM conocTaBnieHbl OCHOBHBIE MOKa3aTelld KauyecTBa M AKTHBHOCTh
(epmenToB y 3ameiueHHbIX TuHAN (3]T) muenuu [uamant I/Hoocubupckas 67 no xpomo-
comaMm 1A, 1B, 1D, 6A, 6B 1 6D, koHTpONHPYIOIHM CHHTE3 3anacHeIX Genkos, W NBOHHOMN
3J1 Im/H67 1A6D. Ananus pe3ynsTaToB 3-1eTHHX NOJMEBBIX OMLITOB NOKa3an, uTo dhdek-
Thl 3ameleHnA B THHUAX [IM/H67 1A u JIM/H67 6D B cpaBHEHHH C COPTOM-PELIMITHEHTOM
NPOABHIIMCE B IOCTOBEPHOM YBEJIMYEHHH TIOKa3aTesnel CHIIbI MyKH, YNPYrOCTH, PacTHKH-
MOCTH H YCTOHYHBOCTH TECTa H BE/IHYHHE BATOPHMETPHYECKOH OLEHKH H B CHIKEHHH 3Ha-
4eHHH nokasarenel P/L w pasxmxkenus tecta. [To pesynsraram nabopaTopHbIX BEITEHEK
maruA JIM/H67 1D npesocxommna peunnsent u apyrue 3J1 no o6seMHOMY BRIXOIY Xneba.
OnHOBpEMEHHO B 3ePHOBKAX 3THX JIWHHI M3MEHH/IACh AKTHBHOCTH (ePMEHTOB, KATANH3H-
pyiomux in vivo obpa3oBanue W pacnian S-S-cesseil: Bo3poc/ia aKTHBHOCTH JTHHONEAT KHC-
Jiopon okcuaopenykrasbl (Lpx, K® 1.13.11.12) u cHH3WIaCh aKTHBHOCTH THOJI:MPOTEHH-
mucynbhun okcunopenykrasst (Red, K 1.8.4.2).

OTO NPHBENO K AOCTOBEPHOMY KONMYECTBEHHOMY H3MEHEHHIO COOTHOIICHHA aKTHBHOCTEH
Lpx/Red u, xak cieacteue, k yBemmiernio SS/SH-COOTHOMEHHA B 3anacHbIX benkax, on-
PEACMOLUETO CTPYKTYPHO-(PYHKIHOHAIEHOE COCTOAHKHE W H3HYecKHe cBoficTBa Genkoso-
0 MaTpHkca kiefikoBuHbl. B npoiinoit 3J1 IM/H67 1A6D nonoxwrensHsie 3dexTs 3a-
MCILCHHA XPOMOCOM NO M3YYEHHBIM MPH3HAKAM MPOSBIIMCH B Gosiee BhipakeHHO dopme.
Ipeanonoxwurensuo, B Xpomocomax 1A u 6D sokanM3OBaHBEI reHbl, KOHTPOJIHpYIOLIHE
CHHTE3 HW/HIH PEryisumio akTHBHOCTH ¢epmentos SH/SS-06mena.
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ACTIVITY OF SH/SS-METABOLISM ENZYMES AND GLUTEN
QUALITY IN WHEAT LINES WITH INTERVARIETAL SUBSITUTION
OF CHROMOSOMES OF 1 AND 6 HOMOEOLOGICAL GROUPS

Trufanov, V.A.1, Kichatinova, S.V.1, Permyakova, M.D.!, Mitrofanova, T.N.,
Pshenichnikova, T.A.2] Maystrenko, mf

! Siberian Institute of Plant Physiology and Biochemistry SB RAS, Irkutsk, Russia
? Cytology and Genetics Institute SB RAS, Novosibirsk, Russia

In present understanding, physical properties of gluten protein complex are determine
largely by the content of intra- and intermolecular S-S-links in the storage proteins. Forma,
tion, destruction and isomerization of these links are catalyzed by a complex system o
SH/SS metabolism enzymes. The key role among enzymes participating in the creation an
regulation of SH/SS status of storage proteins in vivo is ascribed to enzymes having thio
oxidase and disulphide reductase activities. We compared major parameters of quality an
enzyme activity of Diamant 1/ Novosibirskaya 67 and double Dm/N67 1A6D substitu
lines (SL) on chromosomes 1A, 1B, 1D, 6A, 6B and 6D that control synthesis of stora
proteins. The results of three- years field tests demonstrated that the substitution effects i
the lines Dm/N67 1A and Dm/N67 6D compared to the variety-recipient showed the reli
able increase of flour strength, tension, dough extension and tenasity, and of valorimetri
assessment value, and the decrease of P/L values and dough dilution parameters. Accordi
to the results of laboratory baking tests Dm/N67 1D line exceeded the recipient and oth
SL by the bread volume. Simultanecusly in grains of these lines enzyme activity catalyzin
in vivo formation and destruction of S-S-links is change: that is linoleate:oxygen oxi
doreductase (Lpx EC 1.13.11.12) activity went up and thiol:proteindisulphide oxidoredu
tase (Red, EC 1.8.4.2) activity went down. This led to reliable change in the Lpx/Red p
portion and, consequently, to the increasing of SS/SH proportion in storage proteins
former being responsible for structural-functional state and physical properties of glut
protein matrix. In the double SL Dm/N67 1A6D positive effects of chromosome substi
tion were better expressed in the characteristics studied. 1A and 6D chromosomes are sug
gested to localize the genes controlling synthesis and/or regulation of SH/SS exchange en

Zymes activity.
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3AMOCTOUKOCTB O3HMOU NNIIIEHHUIGI B YCJIOBHAAX CHEHPH:
IFEHETHYECKHE HCTOYHHUKH TPEBYEMOM YCTOMYUBOCTH U
KAYECTBA 3EPHA

Yexypoe B.M., Ko3noe B.E.

HMHCTHTYT UMTOJIOTHH H reHeTHkH CO PAH, Hosocubupck, Poccus

Bricokas BHIPAKEHHOCTh TAKHX MPH3HAKOB KaK 3HMOCTOHKOCTB, YPOKaMHOCT H Ka4ecTso
3epHa — HEOOXOIMMOE CBOHCTBO J1I06Oro copTa 03MMOM MIICHHL B 30HE €ro BO3/Ie/bIBa-
nuA. B CHOHPH ITHTEIEHOCTS 3UMOBKH PacTeHHii COCTaBIfeT OT 5 MECHALIEB Ha KOTe TeppH-
TOPHH 10 7-7,5 MecCALEB B CEBEPHOM HacTH 30HB 3eMJIEIeNHA. Temnepatypa nouss! Ha
rIyOHHe y3/1a KYUIEHHA PacTeHHit MOXeT OMycKaThes Hike ~26°C. B rofIbl ¢ MATLIM HAKO-
TUICHHEM CHCTa Ha MOJNAX M CHIBHBIMH MOpO3aMH BO3ACHCTBHE HM3KMX TeMmepaTyp Ha
no4ysy BO3MOKHO Oonee Mecana. Mcnons3oBaHO HECKONbKO HCTOYHHKOB reHeTHIeCKoro
pasHoobpasua UiA CeNeKIIHH Ha 3UMOCTOMKOCTS M KAaYecTBO 3epHa. Bo-nepBbiX, reHOTHIIBI
C WIMTENbHOCTBIO IITyGOKOTO MOKOSA, PABHOTO NPOIOKHTENBHOCTH 3UMOBKH. MX CeNekTH-
POBANH CpellH COPTOB O3HMOMH MIIEHMLIBI, BO3AENBIBAEMO B Erponefickoit yactn Poccun.
Bo-BTopeix, ruGpuabi Mexay reHOTHNaMH nepsoii rpynmnsl 4 HauGonee MOPO30OCTOKHMH
PACTEHHAMH W3 COPTa O3HMOMH MINEHMLL! VIbAHOBKA. ITOT copT Gornee 25 neT Gbun cTangap-
TOM MOpPO3OCTOHKOCTH Ans 03uMo# mennusl B Coserckom Coloze. B-TpeteHx, ruGpunsi
COpTOB 03MMOH muwieHHUbl ¢ wWHOpenHsiMu (J.) KIOHaMH neipes  DeckopHeBHIHOTO
(Agropyron glaucum L.), nuxoro COpOAHYa NMIUEHHLL. B-yeTBepThIX, KONNEKLIHA reHOTHIIOR
03MMOH MuenHIs!, cobpannas Bo BcecorosHoMm HHCTHTYTe pacTeHMeBoacTsa WM. H.H.Ba-
BH/IOBa. [TepBbiM 3TanoM cenekuuy Ha 3UMOCTONKOCTS i 0T00p Ha BEDKHBaHHE MO Y-
OOKHM CHEXHBIM MOKPOBOM. 310 6bi1 0T60p Ha WIHTENBHOCTH ITy6OKOro MoKos, POBHYIO
HPOMIOKHTENILHOCTE 3HMOBKH. BTOpEIM 3TanoM 6bin 0T60p Ha BEUXMBAHHE 1101 TOHKHM
CloeM cHera B ctenH. 1o 61 0T60p Ha MoposocToiikocTs. Hanbosnee 3 PeKTHBHBIMM
HCTOUHHKAMH reHeTHYECKOTO PasHoOOpasHa Mo 3MMOCTONKOCTH M KauecTBy 3epHa OKaza-
JIHCE NepBBIE TPH IPYNMBI reHOTHNOB. B pe3ynsrare nony4eHa oOMHpHas KO/UIEKIHA reHOo-
THTIOB, COYETAIOWIMX BBICOKYIO 3MMOCTOMKOCT M BBICOKHE TEXHOJIOIHYeCKHE KayecTsa
3€PHa, yNOBJIETBOPAIOWIKX TPeGOBaHHAM CTaHAapTa IUIA CHIbHBIX H UEHHbIX MIIeHHIL,
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WINTERHARDINESS OF WHEAT IN SIBERIA: GENETIC SOURCES OF
REQUIRED WINTERHARDINESS AND GRAIN QUALITY

Chekurov, V.M, E:zfav, V. Ye.

Institute of Cytology and Genetics, SB RAS, Novosibirsk, Russia

A high level of expression of winterhardiness, yield and grain quality is essential for an
variety of winter wheat. In Siberia, the length of overwintering varies between 5 months ir
the southernmost arable lands and 7-7,5 months in the northernmost arable lands. Soi
temperatures at the depth of the tillering zone may be —26°C and even lower. In the year:
when snow layers are thin and frosts are heavy, such low soil temperature can persist fol
over one month. To breed for winterhardiness and grain quality, we used a few sources of
genetic diversity. First, genotypes with the state of hardening lasting for as long as ove
wintering. These were reared from among winter wheat varieties grown in the Europeat
part of Russia. Secondly, hybrids between these genotypes and the most frost-resista
plants of the winter wheat Ulyanovka. In the Soviet Union, this variety had been the winte
wheat frost-resistance standard for 25 years. Thirdly, the hybrids between winter wheat:
and J, inbred clones of Agropyron glaucum L., a'wild related species of wheat. Finally, thi
winter wheat genotypes collection in the Vavilov All-Union Institute of Plant Breeding. Al
the first stage of breeding for winterhardiness, plants were selected for survival under

thick snow layer. That was selection for a long persistence in the hardened state—as long &
overwintering itself. At the second stage, selection was run for survival under a thin snos
layer in the steppe. That was selection for frost-resistance. The best sources of genetic di
versity with respect to winterhardiness and grain quality were the first three groups 0
genotypes. The result of it is an impressive collection of genotypes combining high winter
hardiness and high grain qualities, quite up to standards for strong and valuable wheats.
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Cekyus 4/ Session 4
TEHOMHAS 3BOJIFOOHA IMOJMIIIOUWAHBIX I EHMIY

@enoman M., Osxan X., Jluy B., Xan @., beccydo K., I'paghu I', Jleeu A.A.

Dept. of Plant Sciences, The Weizmann Institute of Science, Rehovot, Israel

Y MArKOH NIICHHUL! HEIABHO BhIIE/NEHB! 15 XpOMOCOMO- H 4 reHOMO-CeH()UYHBIX HEKO-
mupyromux nocnaenosarenbHocTH JTHK (CSS u GSS, cooTBeTCTBEHHO), OHH NOKAIH30BAHLI
B XpOMOCOMHBIX IUIe4aX W cekBeHHpoBaHbl. ITH CSS u GSS nocnenosarensHOCTH NpHCYT-
CTBYIOT y OWIUTOHAHBIX BHIOB ponoB Triticum w Aegilops, BKO4as NpeikoB NOJHIUIOHA-
HBIX MILIEHHMLI, HO Y MOJHIUIOHJ0B OHH BCTPEYAIOTCA TONBKO B OIHOM reHome — A, B wiu D,
H3yuenne HeNaBHO CO3NAHHBIX aM(HUIVIONIOB MOKA3aNo, YTO IMHMHHALMA 3THX MOC/EN0-
BaTE/IbHOCTEH H3 OJIHOrO F€HOMA Yy TETPAIUIOHIOB M M3 ABYX F€HOMOB Y TreKCarUIOHAOB Obi-
na He Coy4aHHOH H NMPOM30LLIA BCKOpE Moclie MOMHIUVIOHAN3aLMH (32 OMHO WM [Ba MOKO-
JieHHA). 3Ta BBI3BAHHAA MOJNMILIOMAM3ALMEH 3THMHHAUMA NochefoBaTelbHOCTeH npen-
cTaBiseT COOOH ONMH ACTICKT NFeHETHYECKHX H3MEHEHHH, KOTOPbIe POHCXOMAT BCEACTBHE
TIONIHIIOMIK3AUMH M 0DeCrieYHBalOT rapMOHHYHOE COCYILIECTBOBAHHE PA3/INYHBIX TEHOMOB
B OJHOM Anpe. B NaHHOM CiTyyae 3TH H3MEHEHMA YBEJIHYHBAIOT MMpPepeHuHaLHIO roMeo-
JIOrHHBIX XpOMOCOM Ha TMOMHIUIOHAHOM ypoBHe, obecneynnas Takum obpasoM ¢u3uue-
CKYI0 OCHOBY JUIS M€H03a JHIUIOH/IHOTO THIIa, XapaKTepPHOro I MOMHIUIOWIHLIX MIIEHHIL
Hcrons3ysa cepHio JIHHHI C neNeuHaMH, Mbl OGHADYKWIH, YTO 3TH MOCIEA0BATETLHOCTH
PacmoiokeHbl KIacTEpaMH B JIByX—TpeX pafioHax BAONB KaXIOr0 XPOMOCOMHOrO Iiieya,
NpeBpailiad KX B rOMONOTHYHO-CMIeUH(HYHBIE paifoHbl WIH palioHbl ONpeleNsioUHe roMo-
ormio (HDRs). INocnennue nanusie nokassiBaioT, yto Bee CSS H GSS nocienosarensHo-
H cofepxkat no kpaiiHeli Mepe omun PRE (polycomb-response element) cait orsercr-
CHHBIH 3a CBA3BIBAHHE CMEUM(pHYECKHX NMpeMeHOTHUECKHX noamkoM6 Genkos. Cnenosa-
bHO, 3TH HDR paiionsl Moran Gl GbiTh BOBNEYEHB! B MpoLECC pacrno3HaBaHHA H TNpPH-

CHEHHA rOMOJIOrOB, @ TAKKe B MNPOLECC HHULHALKH KOHBIOTALIMH Ha PaHHMX CTaauax
eHo3a.
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GENOME EVOLUTION IN POLYPLOID WHEAT
Feldman, M., Ozkan, H., Liu, B., Han, F., Bessudo, C., Grafi, G., Levy, A.A.

Dept. of Plant Sciences, The Weizmann Institute of Science, Rehovot, Israel

Fifteen chromosome- and four genome- specific, low copy, non coding DNA sequen
(CSSs and GSSs, respectively) were recently isolated from bread wheat, allocated
chromosome arms and sequenced. These CSSs and GSSs exist in the diploid species §
Triticum and Aegilops, including the progenitors of polyploid wheats, but in the polyploi
they occur in only one genome, either in A, B or D. Study of newly synthesi
amphiploids showed that elimination of these sequences from one genome in tetraploi
and from two genomes in hexaploids was non random and occurred soon (within one
two generations) after polyploidization. This polyploid-induced sequence eliminati
represents one aspect of genetic changes that occur due to polyploidization and bring a
harmonious coexistence of the different genomes in the same nucleus. In this case,

augmented the differentiation of the homoeologous chromosomes at the polyploid |
thus, providing the physical basis for the diploid-like meiotic behavior that characteri
polyploid wheat. Using a series of deletion lines, it was found that these sequences
clustered in two-three regions along each chromosome arm, making them homol
specific regions or homology determining regions (HDRs). Recent data indicate that all
CSSs and GSSs contain at least one PRE (polycomb-response element) which bind speci
premeiotic polycomb proteins. Hence, these HDRs might be involved in homol
recognition and attraction as well as in the initiation of pairing during the early stages
meiosis.
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JIOKYC Phl MATKOH NNIEHUIBI: XAPAKTEPHCTHKA
M JIOKAJIM3ALIUA C IOMOIBIO MOJIEKYJISPHOTO
H IATOJIOTHYECKOI'O AHAJTU3A

Puoep C. M., I'pupgpume C.1, @ym T.H.1, Janzneiow K.!, aysn B.2, MyprI.!

' John Innes Centre, Norwich Research Park, Colney, Norwich, UK
? Dupont Ag Biotech, Newark, U.S.A.

OrcyteTeue nokyca Phl va xpomocome 5B MArkolf nuueHuus!, cBA3aHHOE C aHeyrioxauel wim ae-
JnieneH, MO3BOJIACT FOMEOIOrHYHAIM XPOMOCOMaM KOHBIOTHPOBaTL B Melose. Dot tdenomen yxe
AABHO PaccCMaTpPHBACTCH B KAYECTBE NYTH A/IA HHTPOrPECCHH B TBEPAYHO H MATKYIO NILEHHIY X03sii-
CTBEHHO LIEHHBIX MCHOB OT HX OAHIKHX poaHyeil.

TNmenuia, kKak H BCe GHONOTHYECKHE CHCTEMBI, HECOBEPIIEHHA: B COOTBETCTBHH C MPOM3BEACHHOM
OLCHKOH, XPOMOCOMHBIC aGeppaliiH, BOIHMKAIOUINE B MPOLECCE FAMETOTeHe3a, CHUKAIOT MOTEHLIH-
aneHyko dpepTHabHOCTE Ha 10%. Jlyumee nonumarme npupost M dynkunn nokyca Phl noMoxer He
TOMBKO GoJiee yCTEWHO NMPOBOAMTH WHTPOTPECCHIO YYKEPOAHOTO TEHETHHECKOTO MaTepHana, HO
TAKKE aCT BOIMOXKHOCTD YBEHYMTE YPOXaH MUICHHLB! B COOTBETCTBHH C TPeBOBAHHAMH pacTyiero
HACE/ICHHA 3EMITH.

HTo0Bl TOUHO OMpeNeaHTh NPHPOAY TEHOB 3TONO TPANHUHOHHO 3ArafouHOrO noKyca, B¢ HOBEIE
MOMyIALUME MATKOH NUICHHIB! OBLTH MOJYYEHB METOAOM OB/Iy4EHHS CYXHX CEMAH GbICTPBIMH Heii-
TpoHaMy. IlepBad nomyasuma Gbina BIOCNEACTBHM CENEKTHPOBAHA HA CHUKEHHE ¢epTuasHOCTH, B TO
BpEMA kak BTOpad MonyasAlHA NpeacTasnsia npumep Gonee NpaMoro MoAXoAa, BKTIOYABLIEro obmy-
uenHe 650 cermenTrbx remMusurot F,, kotopsie Guuan NoMy4eHb! ¢ HCNONB30BAHHEM CyLIECTRYIONIEH
10 31oMy nokycy aeneunu 70 mb. B oGoMx nomynsumsx HoBble Aeneumn, 3axsarssaiomue Phl no-
KYC, BEISBICHE! H OXAPAKTEPH30BAHBI C MOMOLILIO COXKHOrO aHATH3a Ha ocHoBe PCR. Beero Giuto
HACHTHQHUHPOBAHO BOCEMB enelHii W X 3 dexTsl noaTBepxKaeHk! NPOBOAHBIIMMCA NAPANNEILHO
B KaYECTBE CJICMOr0 KOHTPOJIA UHTONOrHYECKHM AHATH3OM J1aB/ICHHLIX NPENapaToB OKpAllICHHAKIX M0
®easreny. Boneio cayuas, nepekpeiBaHHe Aeneimif oKazanocs JAOCTATOYHEIM, 4T00BI NOKATH3IORATE
Phi nokyc B y3kux npenenax.

PHC # nmesnua, Kak K OCTANBHBIE OCHOBHBIE 3CPHOBRIC NPOLOBOJILCTBEHHBIE KYIBTYPhl MHpa, Npo-
H3OII/TH OT OHOTO NMPEIKOBOrO FEHOMA, H CYILIECTBYIOWIAN MEXKIY ITHMH BHIAMH CHHTCHHMS NO3BO-
/na nposecTH ckputMHr BAC GubnuoTexH pHca H 0ToGpaTh KI0OHSL, KOTOPBIC MOTJIH Obl GBITH CBR-
3anbi ¢ Phl nokycom. Pation 215 kb 9-i xpomocomsi prca Gbin cexBeHnpoBaH ¢ nomomsio Dupont
plc; nocaeaywomee uiyueHue 6assl JaHALIX H JanTbHeHILAs XapaKTepHCTHKA AeNeUpi no3soMia e
Gorniee cy3uTsh rpanus HCCnedyeMoro pationa,

lepsrie nonysennsie pesynsrarn MOKa3LIBAIOT, YTO B OCTABIIEMCH CErMEHTE HECKONRKO TeHOB
BOBNICHCHL! B NPOLECCH PA3BMTHA, H 3TO TPHBOIKT K FMIOTE3E, WTO, BO3MOXHO, Phl nokyc ue
KOHTPOTHPYET roMonoruyeckoe CNapHBaHHUe per se, a BOB/EYEH B peryHpOBaHHe BPEeMEeHH Ha-
CTYNICHHA KMIOYEBBIX COOBITHI NpCAIIECTRYIOWMX MeHOo3y, npollecca melo3a M MOCASAYIOUIHX
CTanui pasBuTus.

Hayuenue MHKPOCMOp MIUCHHUB! ¢ MOMOLIBIO CTEPEOMHKPOCKOIHH MOKA3AN0, YTO XPOMOCOMHOE
CHIApHBAHHE Ha ypoBHe LEHTPOMED BO BpeMA npe-Meiio3a ¥ Ha YPOBHE TenoMep B MeHose HHHLIHHpY-
CTCA panbule npu Hammuun Phl nokyca, uem MPH €ro OTCYTCTBHH. MsArkas nuicHMIA MMeeT HaH-
Gomb i PA3MEp reHoMa cpelM BoeX 3epHOBRIX KyasTyp (17000 kb), u Takas ananraums criocober-
BYET 3pdexTHBHOl accoumammm roMonorHuHbIx XPOMOCOM,
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THE Phl LOCUS OF WHEAT: CHARACTERISATION AND
LOCALISATION VIA MOLECULAR AND CYTOLOGICAL ANALYSES

Reader, S. M1, Griffiths, S.1, Foote, T.N.I, Dalgleish, C.1, Powell, W.2, Moore, G.1

' John Innes Centre, Norwich Research Park, Colney, Norwich, UK
* Dupont Ag Biotech, Newark, U.S.A.

The absence of the Phl locus on chromosome 5B of wheat through aneuploidy or deletic
allows homoeologous chromosomes to pair during meiosis. This phenomenon has long
been regarded as a route for the introgression of agronomically useful genes from near
relatives into durum and bread wheat.

Wheat, like all biological systems, is imperfect and chromosomal aberrations generate
during gametogenesis have been estimated to be responsible for a depression in
potential fertility of as much as 10%. In addition to improving the success of alien
introgression protocols, a better knowledge of the nature and function of the Phl locu
might also provide an opportunity to enhance wheat yields and help to meet the demands o
a growing human population.

To determine the exact nature of the genes occupying this traditionally enigmatic locus,
two novel populations of bread wheat were created by exposure of dry seed to fast neutron)
irradiation. The first of these was subsequently selected on the basis of reduced fertility,
whilst the second was a more direct approach which involved the irradiation of 65
segmental hemizygote F,'s created using an existing 70mb deletion of this locus. Nove
deletions involving the Phl locus were identified and characterised from both using i
multiplex PCR based assay. A total of eight deletions were identified and their effect
confirmed via a parallel blind cytological evaluation of meiotic pairing in Feulgen squas
preparations. Fortuitously, there was sufficient overlapping of deletions to define the P,
locus to a smaller region.

Rice and wheat, like the other major food cereals of the world, are derived from the sami
ancestral genome, and the synteny which exists between them allowed a rice BAC libran
to be screened for suitable candidate clones encompassing the PhJ locus. A 215 kb regiol
of rice chromosome 9 was duly sequenced by Dupont plc. and subsequent searching of
databases and further characterisation of the deletions has enabled this to be reduce
further.

Early indications reveal that several genes within the remaining segment are involved i
development, leading to the hypothesis that perhaps the Ph/ locus does not contrg
homologous pairing per se, but instead is involved in the timing of key events during pre
meiosis, meiosis and subsequent developmental stages.

Studies of wheat microspores employing 3-D confocal microscopy reveals that the pairi
of chromosomes via their centromeres during pre-meiosis and their telomeres duri
meiosis is initiated earlier in the presence of the Ph/ locus than in its absence. Wheat ha
the largest genome of all cereal crops (17,000 mb) and such an adaption would permit th
efficient association of homologous chromosomes.
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3BOJIOLHS] TEHOMOB IOJIMILIOMTHBIX ITIEHMAII
Baoaesa E /1.1, Buwunsaxosa X.C.2, 3enenun A.B.!

' MHCTHTYT MOJIEKY/IADHOI OHoMorMM uM. B.A Surensrapara, PAH, Mocksa
2 lentp «Buonmkerepus», PAH, Mocksa

C nomomsio C-metona anddepeHunansHoro oxpammnsanmus XpOMOCOM HCC/IeIOBaH Mmpo-
Liece IBOMIOLHH EHOMOB TIONHIVIOHAHBIX NilleHHL. [TokasaHo, 4To BHIBI, NpeACTABNAIOMHE
nBe (rloreHeTHYECKHe JIHHHHA poaa Triticum (Emmer u Timopheevi) sHaunrensho paznu-
HAIOTCA M0 CTPYKTYPE KAPHOTHNA, pucyHKaM C-GoHIMHIa H MeXaHH3MaM npeo6pa3oBaHis
reHOMOB B MpoLEecce BHY TPHBHIOBOH AHBEPreHLHH.

Cemb BHIOB TETPAIUVIOHIHBIX MWEHHL rpynnsi Emmer (Triticum dicoccoides, T.dicoccum,
T.persicum, T.paleocolchicum, T.turanicum, T polonicum, T.durum) cxonmssl no pacnpene-
nennio C-03HI0B Ha XPOMOCOMAX, HO PaMIHYAIOTCH 110 YpoBHIO nonuMopdm3Ma. IHayu-
TeNbHOEe pasHooOpasue BapuaHTOB C-OKpalMBaHHUA XpomocoM Obul0 OGHapykeHo y
T.dicoccoides w T.durum, TOrfia Kax KapHOTHIbI ApYTrHX BHIOB XapaKTEPH30BAIIHCH BbICO-
kol crabunsHocTeio. ¥V T.dicoccoides w T.dicoccum Buissnen WHPOKHA TpaHCIOKALMHOH-
Hbll momuMopdu3m. Cpeas XpoOMOCOMHBIX NEpecTpoeK npeobianany TPAHCIOKALMH ¢ HH-
TEPCTHIHANEHEIMH H PeXe LICHTPOMEPHBIMH TOYKaMH Pa3phIBOB.

Cpasrenne pucyHkoB nuddepenumansHoro OKpaliHBAHHA MIUCHHL Pa3THYHOTO YPOBHA
TUIOHAHOCTH MO3BOJIKIO NPEANONOXHTE, YTO 06pa30oBaHHE reKCanIOHIHbIX BHIIOB NPUBEJIO
K MSMEHEHHIO cHCTeMbl momuMopdusma I'X palioHoB Xpomocom. 3HauuTensHsI MOJH-
MOpOH3M, a TakKe HATHYHe BApHAHTOB, XapaKTepHbIX KaK JUIA 4X, Tak H 6X BHIOB CBHIIe-
TEIBCTBYET O TOM, 4T T.spelta sensercs Haubonee ApeBHEH rekcanioMaHo# NMueHHueH, ot
KOTOPOH BMNOCNENCTBHH IHBEPrHPOBATH ApyrHe BHABL. Y BCEX BHAOB reKCATUIOMIHBIX
MINEHHI OOHAPYKEHBI XPOMOCOMHEIE MEpPECTPOHKH, B OCHOBHOM LEHTPHYECKHE TpaHcho-
KalHH. XpoMOCOMHbIe NEPECTPOHKH BCTPEYANHCH C BHICOKOH 4acToTod y T.compactum c
INamupa u cpasHuTENBHO PEaKo y KynbTypHOH nuenuus! T aestivum

BHyTpuBHaoBas AHMBEPreHUHA TETPAIVIOWAHBIX MieHHU rpynnsl Timopheevi cessaHa c
HSMCHEHHEM CHCTEMBI MOnHMOpdH3Ma M XPOMOCOMHBIMH abeppauuaMu. XpoMocoMHbie
TNIEPECTPOHKH OTHOCHIHCE B OCHOBHOM K THIY UCHTPHYECKHX TpaHcnokauui. B otnuume ot
nweHny Emmer B aToit TPYNIIE, XPOMOCOMHBIE NEPECTPOHKH GbUTH IIHPOKO pacnpocTtpa-
HEHBIL: CBbIlE 66% o6pa3uos Aukopactyweit T.araraticum wMenu nepecTpoeHHsie KapHo-
THOBL B uenom, y nee muentuduumponano 34 XPOMOCOMHBIX THINA, OTIHYAIOUIHXCH OT
HOpMankHoro no 1-4 tpancnokamusam. Yactora abeppaHTHBIX KAPHOTHIOB BapsHPOBANa OT
0% (Asep6aitknan) no 100% (Mpan). Iokasano, 4to kaxzaas reorpaduueckas nomy s
XapaKTepH3yeTcs onpegeneHHbIM CNEKTPOM XPOMOCOMHBIX NeEpecTpoek. AHATH3 Bapwa-

BHOCTH pHCYHKOB C-oxpammsanns nossonser NPEANOJIOKHTE, YTO LEHTPOM MPOHCXO-
KICHAA M NEPBUYHBIM LEHTPOM PasHooOpasus T.araraticum ssnserca Cesepusiti Hpax.
Xpomocomsr A' i G FCHOMOB y Triticum timopheevii ¥ BAZIOB, CHHTE3HPOBAHHBIX Ha €ro
OCHOBe, xapakTepusyiotcs YBEJIHYCHHEM COJEPKAHHA TeTEPOXPOMATHHA M 3HAYHTENBHBIM
CHIDXEHHEM ypoBHs NOTHMOp(hH3IMa 110 CpaBHEHHIO ¢ NHKOPACTYLUHM MPeaKoM.
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GENOME EVOLUTION IN POLYPLOID WHEAT
Badaeva, E.D.1, Vishnyakova, Kh.S.2, Zelenin, A. V.1

! Engelhardt Institute of Molecular Biology, RAS, Moscow, Russia
2 Bioengineering Center, RAS, Moscow, Russia

The processes of genome evolution in polyploid wheat were studied using C-banding tec!
nique. The species representing two phylogenetic lineages of Triticum (Emmer and Tim
pheevi) differ significantly with respect to karyotype structure, C-banding patterns, and t
mechanisms of genome alterations during intraspecific divergence.

Distribution of C-bands in karyotypes of seven tetraploid species of the Emmer grol
(Triticum dicoccoides, T.dicoccum, T.persicum, T paleocolchicum, T.turanicum, T.polonicu
and T.durum) was similar, however, the polymorphism level was different. The C-bandi
patterns of chromosomes of T.dicoccoides and T.durum were highly variable, whereas thi
were relatively stable in other species. Wide translocation polymorphism was discovered
two species, T.dicoccoides and T.dicoccum. Translocations with interstitial breakpoit
occur more frequently than centromeric translocation.

Comparison of tetraploid and hexaploid species of Emmer wheat allowed us to reveal sol
peculiarities of karyotype structure at both ploidy levels. We assume that the occurrence
hexaploid wheat led to alteration in the system of polymorphism of heterochromatic ¥
gions. Broad polymorphism and the existence of variants characteristic for both tetraplg
and hexaploid species indicates that Triticum spelta is an oldest hexaploid wheat. Oth
species derived from T.spelta as a result of different genetic mechanisms. Chromosom
rearrangements, mainly centromeric translocations, were discovered in all hexaploid sp
cies; their frequencies being the highest in T.compactum from the Pamirs and the lowest
cultivated T.aestivum. '

Intraspecific divergence of tetraploid wheats of the Timopheevi group was also accor
nied by alterations of heterochromatin system and chromosomal aberrations. The chror
somal aberrations were mainly translocations with centromeric or near-centromeric bre
points. In contrast to Emmer wheat, chromosomal rearrangements were rather common
this group: over 66% of accessions of wild wheat T.araraticum have modified karyotyp
In total, 34 chromosomal types different from normal by 1-4 translocations were identifil
The frequencies of aberrant karyotypes varied from 0 (Azerbaijan) to 100% (Iran). Ez
geographic population was characterized by a certain spectrum of translocations. Analy
of variation of the C-banding patterns allowed us to conclude that Northern Iraq is the cf
ter of origin and the primary center of diversity of T.araraticum. The chromosomes of |
A' and G genome in T.timopheevii and other artificially synthesized species of this linez
showed an increased heterochromatin content and the decreased polymorphism level co
pared to wild progenitor.
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BHYTPUXPOMOCOMHOE KAPTUPOBAHHUE 'EHOB
MOPO30YCTOHYHBOCTH NMIIEHUIIBI

Llymxa H 1, F'anuba I'.1, Cusiin [{oic.B.2

! Agricultural Research Insitute of the Hungarian Academy of Sciences, Martonvasar,

Hungary
2 John Innes Centre, Colney, Norwich, UK

OTpHuUATe/LHEE TEMINEPaTypsl ABJIAIOTCA OIHHM H3 ¢hakTopoB abHOTHUECKOTO CTpecca,
KOTOPBIH IPHBOIHT K CYUIECTBEHHOMY CHIDKEHHIO YPOXKAeB MIIEHHIL! BO MHOTHX CTpaHaXx.
Copra MIIEHALB! PA3IHYAIOTCA MO HX PEakUWH Ha HH3KHE TeMMepaTypsi. Ienetuky Mopo-
30yCTOHYMBOCTH Y NMIIEHHLEB! CIOXHO H3Y4aTh, MOCKONBKY 3TO KOJIHYEeCTBEHHBIH NMpH3IHAK
W, CieloBaTebHO, HEOOXOAHMBI BOCTIPOM3BOAHMBIE IKCIIEPHMEHTANIbHbIE YCIOBHSA M Kave-
cTBeHHBIH reHeTHYeCKHii MaTepHal. AKKIMMATH3aLMA K X004y H APOBH3ALMA — [1Ba BaXK-
HBIX MeXaHH3Ma, NpHoOpeTeHHbIe 03UMbIMH (POPMAMH MILIEHHLLI B NPOLECCE IBOMOLHH H
jamMIIAIOLIHE MX OT cTpecca, cBazaHHoro ¢ 3ddexrom HM3KHX Temnepatyp. Ob6a Mexa-
HH3MA PEryJHpYIOTCA C MOMOIIBIO CIOXKHOTO B3aMMOACHCTBHA MEeHOTHNA W Cpelbl, BKIIO-
qaIIero MHOTOYHCIEHHEIE H3MeHeHHA B PH3IHONOrHH H GHOXMMHH PACTeHHS.

JletansHbili AHALIENBHBIA aHANH3 BBIABHI, YTO MOPO30YCTOHYHBOCTh KOHTPONHDPYETCH
nonureHamu, GonbiueH 9acTeio, alAMTHBHOTO AeHcTBHA. TeM He MeHee, HCCIeOBaHHA C
HCIONB30BAHHEM MOHOCOMHBIX, AMTENIOCOMHBIX H 3aMEUIEHHLIX JHHHA TNO3BOJNWIH Bbi-
ABHTh KPHTHYECKHE XPOMOCOMBI, KOTOPBIE HECYT I'eHbl, OTBETCTBEHHBIE 32 MOPO30YyCTOH-
4YHBOCTh. B 0COOEHHOCTH BBIENATCA XPOMOCOMb SA H 5D, no-BHAMMOMY, HECyIlHe
rnasable reHsl. C Henosnb3oBaHHEM MoJsieKynapHeiX mapkepoB (RFLP, AFLP) u pexombu-
HAHTHBIX 3aMelleHHLIX JHHHIH Obio nokasaHo, 4yTo Nokycwl Vrn/-Al (oT3bIBYHBOCTBE Ha
ApoBH3auMio) U Frl (MOpo30cTOHKOCTB) pacnoNoKeHbl B JHCTAIBHOM YHacTKe MUIHHHOIO
IUieya XpoMocoMbl SA, TECHO CLEIUIEHBI, HO BCE-TaKH pekoMOMHALHA MexIy HHMH obHa-
pyxena (cM=2). RFLP mapkepnl Xpsr426 u Xwg644 TecHO cuerieHsl ¢ noKycoMm Vrnl.
Jlokycsl Vrn-DI w Fr2 pacnonoxeHsl B JUIHHHOM fuiede xpoMmocomsl 5D. Fr2 u Vin-DI
TOMEONIOrHYHbl reHam Friu Vin-Al.

HenaeHo nmiHMH nMineHuLbl, rOMO3HIOTHBIE 10 JeNeUyAM B XpoMocoMe SAL, Gbuiu nporec-
THPOBaHbl Ha Bpems LBeTeHHA 0e3 npeaBapHTENbHOH APOBH3ALUMH M HA MOPO30YCTOHYH-
BOCTb 110C/IE MpelBapHTENLHOrO 3aKaNuBaHMa Ha Xonoge. I'eH OT3BIBYHBOCTH Ha APOBH3A-
o Frn-AI Gein kapTupoBaH Mexay Toukamy pa3spsisa 0,68 u 0,78, a reH MOpo30CTOMHKO-
ctH Frl 6bin uankuposan Toukamm paspeiBa 0,67 u 0,68. DTo noaTeepkaaeT NaHHBIe,
TNIOMTyi€HHbIE paHee, 0 TOM, YTO 3TH I'eHbl CLIETUIEHB!, HO He ABJIAIOTCA OJHHM IFeHOM C Tuieii-
TPONHLIM 3 dpextom. CpasHeHHe PHUIHYECKON M NeHETHYECKOH KapT MOKa3bIBaeT, HTO JIH-
HEHHBIA nopanok Vrn-Al w Frl wa HAX HIEHTHYeH. DTH pe3yJbTarThl MOKA3LIBAIOT, 4TO
$u3myeckoe KapTHposauue Vrn-AIl u Frl ¢ NOMOIIBIO HHTOMEHETHYECKHX METOIOB BMECTe
€ TEHETHYECKHMH KapTaMH MOXeT ObITh MoJie3HbIM B OYAYIIMX MCCIENOBAHHAX TeHOMHOMH
CHHTEHHH H B BLIpabOTKe CTPATErHH FeHETHYECKOrO KIIOHHPOBaHHS.
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INTRACHROMOSOMAL MAPPING OF FROST RESISTANCE GENES
IN WHEAT

Sutka, J.1, Galiba, G.1, Snape, J.W.2

' Agricultural Research Insitute of the Hungarian Academy of Sciences, Martonvasir,
Hungary
? John Innes Centre, Colney, Norwich, UK

Frost is one of the environmental abiotic stress factors reducing wheat yield significantly in
many countries. Wheat varieties differ in their responses to low temperatures. Genetic
studies on frost resistance in wheat are difficult because the effects are quantitative in
nature and thus require precise genetic material and reproducible experimental conditions.
Cold acclimation and vernalization are two important mechanisms that winter wheat
varieties have evolved to cope with low-temperature stress. Both are regulated through
complex genotypic and environmental interactions inducing a large number of physical and
biochemical changes in the plant.

The detailed diallel analyses indicated that the inheritance of frost resistance is polygenic
and mostly additive. Nevertheless, studies using monosomic, ditelosomic and substitution
lines have identified specific chromosomes that carry genes responsible for frost resistance.
In particular, the chromosomes SA and 5D appear to carry major genes. Using molecular
markers (RFLP, AFLP) and recombinant substitution lines it was shown that the Vrn-A1
(vernalization) and Frl (frost resistance) loci were located closely linked on the distal
portion of the long arm of SA, but recombination between them was found (cM=2). The
RFLP markers Xpsr426 and Xwg644 were tightly linked to the Vrn-41 locus. Loci Vrn-DI
and Fr2 are located on the long arm of 5D. Fr2 and Vrn-DI are homoeologous to Frl/ and
Vrn-Al.

Recently, homozygous deletion lines of wheat for SAL were tested for flowering time
without vernalization and for frost resistance after cold hardening. It was found that th
Vrn-Al gene for vernalization requirement mapped between breakpoints 0,68 and 0,78,
whilst the frost resistance gene Fr/ was flanked by deletion breakpoints 0,67 and 0,68. This
confirms previous evidence that these genes are linked but are not the pleiotropic effect of a
single gene. A comparison between the physical and genetic maps for Vrn-Al and Frl
shows that the linear order is identical. These results indicate that cytogenetically based
physical maps of Vrn-Al and Frl loci, together with genetic maps, could be useful in the
further study of genome synteny and in elaborating a gene cloning strategy.
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NOJIYYEHHE H HCIIOJIb30BAHME MMOYTH W3OTEHHBIX JIMHWHI
1O COPTY TBEPJOH NMINEHUIBI LD222

Bamanabe, H.

Faculty of Agriculture, Gifu University, Japan

Touroe onpeacneHHe cneunpuyeckux 3¢@ekToB reHoB Ha cBOHCTBA TBepHOH NIUEHMUEBI
JOCTATOYHO 3ATPYIHHTENIbHO H BO3MOXKHO TOJBKO C HCMOJB3OBAHHMEM MOYTH H3OTEHHBIX
nuHuil. ABTOPOM ObIIH MOMYYEHB! MOYMTH MIOreHHBIE JIMHHH MO COpTY TBEpAOH ApOBOi
meHHmpl LD222 ¢ HECKObKMMH ITIaBHBIMH I'eHAMH M3 TETPaIUIOHAHBIX M eKCAIUIOMIHBIX
copToB MieHHLB.. OHH MOTYT OBITH HCMIONB30BAHBI B IKCTIEPHMEHTANBHBIX LENSX. [Ipuso-
OATCA MOC/IEHHE JaHHBIE MO NeHeTHKE TETPAIUIOWAHOM MIIeHHLIbI,

Houmu u30zenHble TUHUN C 20MONOZUMHBIMY 2EHAMU

B pesynerare H3YH4eHHA MOYTH M3OTEHHBIX JHHHH 11O MPH3HAKY (UIHHHAA wewys» Gbina
YTO4YHEHA TAKCOHOMHA TETPAIUIOMAHON nuieHuus! Triticum ispahanicum Heslot, U3-3a na-
JHYHA JUIHHHOH YellyH HEKOTOphIe MCCIENOBaTeNH CYHTAIH 3TOT BHI Pa3sHOBHIHOCTHIO
T.polonicum. T'eH, KOHTPONHPYIOIMH NPH3HAK «AJTHHHAA uelIys», NpHBHECEHHBIH M3
T.ispahanicum, NOKANH30BaH He Ha XpoMocoMe TA, a Ha xpomocome 7B. OueBnaHo, 4T0
Tispahanicum we nonxex 6u1Th oTHeceH Kk Kateropuu T.polonicum, Y KOTOpOro JIIHHHaA
HEHIyA KOHTPOJIHPYETCA MEHOM, pacno/ioKeHHbIM Ha XpoMocoMe 7A. BoutH Takke nomyde-
HBI MOYTH M30TEHHBLIE JIKHHH MO MYTauWH chlorina, KOHTPONHPYEMOH TreHOM, NOKATH3O-
BaHHBIM Ha JUIHHHBIX IUIEYaX XPOMOCOM CebMOH romeonornueckoi rpynmsl. Pamkn npo-
eKTa ObUIH pacIuMpeHs!, H B HACTOAIIEE BPEeMS OHH MpeayCMaTPHBAKOT TIOMYYEHHE TOYTH
HIOTEHHBIX JIHHHH M0 MpH3HAKaM «cgepuyecKoe 3epHO», KIIOMKOKONOCOCTH) H «KpacHo-
3EPHOCTE) , KOHTPOIHPYEMBIM reHaMH Ha XpOMOCOMaX TpeTbeli roMeoNoruyeckoi rpynsi.

XpomocomHan 1oKanuIGUUA 2eH08 ¢ UCNOIBIOARUEMN NOYMU U302ENHBLX AUHU

XpOMOCOMHAA JIOKATH3ALMA TIPHBHECEHHBIX [IABHBIX FeHOB Gbuia OnpelesieHa ¢ HCNob-
30BAHHEM JIHHHH C 3aMellleHHeM XpoMocoM reHoma Langdon-D.,

Aneynnouonsie aunuu ¢ Mapkepamu

Jna neransHoro TEHETHYECKOrO aHanu3a ObUIM MOTy4eHs! AHEYIUIOHOHEIE JIHHHH APOBOM
TBepaod muexnusi LD222. JIpoiiHble AMTENOCOMHBIE JHHHH T10 copry LD222 (dDT;

262t +2t;) Gbiti CKpeLIEHb] ¢ MOYTH HIOTCHHBIMM JHHHAMH dDT, miieus KOTOpBIX HecnH
BHIHMBIE MapKephl.

Houmu uzozennsie JIURUY ¢ 080UNBIMU MADKEPAMU

Tlpsmakn « HEPHBIA KOJOCH M «OMYUIEHHBIH KOJOCH TeHEeTHUECKH CLEIUIEHB! Ha Xpomoco-
Max 1A. Tpusmakwu «chlorinay u «ATHHHAA YelUIyA» MeHeTHYECKH CLETUIEHbl Ha XPOMOCOo-
Max 7A. Toutn n3orennsie JIHHHH, HECYlUIHe NBOHHBIE MapKepsl, «YepHas Yellys — omy-

WeHHad wewys» u «chloring — wvHHAS qewys», ObLIM MoaydeHsl MmyTeM rHOpHAH3ALMH
MOYTH M30reHHBIX NTHHMIL,
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DEVELOPMENT AND USE OF NEAR-ISOGENIC LINES OF DURUM
WHEAT CULTIVAR “LD222”

Watanabe, N.

Faculty of Agriculture, Gifu University, Japan

It is difficult to precisely determine the specific effects of genes on characteristics of d
wheat. They can only be determined accurately using near-isogenic lines. The authi
developed the near-isogenic lines of a spring durum wheat cultivar, “LD222"” with sevel
major genes from the accessions of tetraploid and hexaploid wheats. They will be utiliz
for experimental purposes. I describe recent contribution to the genetics of tetraple
wheat.

Near-isogenic lines for homoeologous genes

The near-isogenic lines for long glume confributed to the taxonomy of tetraploid whe
Triticum ispahanicum Heslot. Several researchers considered it as a variant of T poloniei
because of the presence of long glume. The gene for long glume from T.ispahanicum ¢
not locate on chromosome 7A, but on chromosome 7B. It is evident that T.ispahanic
should not be included into the category of T.polonicum whose long glume is determin
by the gene on chromosome 7A. The near-isogenic lines for chlorina mutation, whick
controlled by the genes on the long arm of chromosomes of 7™ homoeologous group, Wi
also developed. Nowadays, the project was extended to develop near-isogenic lines
traits of spherical grain, brittle rachis and red grain, which are controlled by the genes
the 3™ homoeologous chromosomes.

Chromosomal location of genes using near-isogenic lines

Chromosomal location of the major genes, which were incorporated, has been determis
using Langdon-D genome chromosome substitution lines.

Aneuploid lines with markers

The aneuploid lines of a spring durum wheat cultivar, “LD222" have been developed
proper genetic analysis of tetraploid wheat. Double ditelosonic lines of “LD222” (dE
26+2t,+2t;) were crossed with of near-isogenic lines to develop dDT lines, whose ar
were marked with visible markers.

Near-isogenic lines with double markers

Black glume and hairy glume are genetically linked on chromosomes 1A. Chlorina t
and long glume are genetically linked on chromosomes 7A. Near-isogenic lines W
double markers, black glume — hairy glume, and Chlorina — long glume, were develo
through hybridization among near-isogenic lines.
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IJIEAOTPOITHBINA Y®PEKT 'EHA Ppdl HA ITIPOAYKTHUBHOCTh
¥ EE KOMITIOHEHTBI Y PEKOMBHHAHTHBIX JIMHUM IMINEHALBI
B INIOJILIIE

Muaszza /1.1, Bopaano 3. Qoc.?, Kosanwyux K.1

' Institute of Genetics and Plant Breeding, Agricultural Academy, Lublin, Poland
2 John Innes Centre, Norwich, England

IMnetiorponksiit 3¢pdexT resor Ppd] W3yyancs Ha rOMO3HIOTHBIX PeKOMOHHAHTHBIX JIHHH-
AX MmeHHUb: «ABatow» («Mapa» 2D), «Asanow» («Ynawo» 2D), «Bpuranm («Mapa»
2D), «bpumctoym» («Mapa» 2D), «Bpumctoyn» («Hnano» 2D), «Mepcua» («Mapay 2D),
«Hopman» («Mapa» 2D), «Panaessoy3» («Mapa» 2D), u poauTensckux copTax « ABanoH»,
«bpuranm, «bpamcroyH», «Mepcuay, « Hopman» u « PaHzessoys».

IKCNEPUMEHT NPOBOIMICA Ha NMPOTHKEHHH ABYX ce30HOB (1997/98, 1998/99) okono Jlio6-
JiHa (BocTounas [lonsima). Exeronno okono 550-TH NpOpONIEHHBIX ceMAH Ha M’ BhiCEBa-
JI0Ch MAIIHHHBIM CTI0COGOM B HeTHIpeX MOBTOPHOCTAX pa3MepoM B 5 M2 JUna Kaxaoil 1wo-
IAAKH BpEMs KOJIOLIEHHA OTIPeIeNa/ioch KakK YMcio JHeH, oT | Mas [0 MOJHOro LBETEHHA.
Beicota usmepanace y uersipex ciy4aiiHoO BuIGpaHHBIX Ha KaxaoH rUIOIAIKe pacTeHuax.
JUiA OLEHKH OCHOBHBIX MOKA3aTeNel MPOXYKTMBHOCTH HA KAXION IUIomanke CITy4ailHbIM
o6pa3som BeiGHpan 1o 10 riaBHbIX MOGEroB H Ha HHX MOACYHTHIBATH YHCIO KONOCKOR Ha
KOJIOC, HHCIIO 3epeH Ha KOMoC, ypoxkalHOCTL OfHOTO Konoca, Bec 1000 3epen M Komocko-
BYIO (pepTHILHOCTE. [ToMyueHHbIe Pe3yAbTaThl OBITH CTATHCTHYECKHU obpaboTtansl mns kax-
ro roaa B oraenbHocTH. IlpuMensnacs nporpamma ANOVA, Hcnonb3yiomas F-Snedecor

. Yrobu1 onpenenuts AOCTOBEPHOCTE pasNn4Yui MeXIy peKOMOHHAHTHBIMH JTHHHAMH,
CTONMb30BANMCH HHTEPBANL AoCTOBepHOCTH Tukey.

NPOTHKEHHH OBYX CE30HOB peKOMOMHAHTHBIE NMHHMH C Aljienem Ppd] GricTpee BBIKO-
HBATHCE M UBe/H. Pasiuns MexIy aHanH3MpyeMBIMH PeKOMOHHAHTHBIMM JTHHHAMH
OHTpONeM (copramu ¢ annenem ppdl) Gbinu nocToBepHbl. B mepswiit rox 4Kcao 3epel B
OCE Y PEKOMOMHAHTHBIX JIMHHA MPEBOCXODIIO TAKOBOE Y KOHTPONA, HCKTIOYEHHE CO-
MHHHH «Hopmam» («Mapa» 2D) u «Panne3soy3» («Mapa» 2D). Kpome Toro,

U «Bpuranay («Mapay 2D), «Bpumctoyr» («Mapa» 2D) u «Bpumctoyny («Yuanon
D) umenn Gonee Bricokyio KOJIOCKOBYIO (DepTHIIBHOCTS, HeM KOHTpO/ibHBIE copTa. [Tio-

€ QHATHIHPYEMBIMH PEKOMOHHAHTHBIMH JTHHHAMH Nany Gonee BhICOKMIL ypoxai,
€M IUIOWANKH C HX KOHTPOJNLHBIMH COpTaMH.
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PLEIOTROPIC EFFECTS OF Ppdl GENE ON YIELD AND ITS COMP
NENTS IN RECOMBINANT LINES OF WHEAT IN POLAND

Miazga, D.1, Worland, A.J.2, Kowalczyk, K.!

! Institute of Genetics and Plant Breeding, Agricultural Academy, Lublin, Poland
? John Innes Centre, Norwich, England

Pleiotropic effects of the Ppd1 genes for day length insensitivity were investigated u
homozygous recombinant lines: Avalon (Mara 2D), Avalon (Ciano 2D), Brigand (
2D), Brimstone (Mara 2D), Brimstone (Ciano 2D), Mercia (Mara 2D), Norman (Mara
Randezvous (Mara 2D) and parental cultivars Avalon, Brigand, Brimstone, Mercia,
man and Randezvous.

Experiment were carried out over two seasons (1997/98, 1998/99) near Lublin,
Poland). Every year about 550 germinated kernels per m? were machine-sown in 5 m*
in four replicates. For each plot heading time was recorded as the number of days
May until full flowering. Height was measured on 4 random plants from each plot.
shoot data were obtained from a random sample of ten leading tillers in each plot and
for the calculate of number of spikelets/spike, number of grains per ear, yield of single
1000 grain weight and spikelet fertility. The results obtained were statistically ana
individually for each year. The ANOVA program was used, applying the F-Snedecor
In order to find the significance of the differences between recombinant lines, Tukey"
tervals of confidence were used.

During two seasons recombinant lines with Ppdl gene had accelerate ear emergence
flowering. The differences were significant between analyzed recombinant lines and
control (cultivars with ppdl gene). In first year the recombinant lines set more kern: '
ear in comparison to their controls except lines Norman (Mara 2D) and Randezvous (M
2D). Moreover the lines Brigand (Mara 2D), Brimstone (Ciano 2D) and Brimstone
2D) had higher fertility of spikelet than controls. Plots yield of analyzed recombinant
were higher than theirs controls.
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HCNOJIb30BAHHAE 3AMEIEHHBIX JIMHAM JIsI OEHKHA
FEHETHYECKOI'O POJICTBA XPOMOCOM JIBYX
3BOJIOIAOHHBIX JINHUA INIIEHUIHI

Iyxanvckuti B.A.1, baoaesa E.J].1.2) IIpoxogwesa 3 JI|, Obonenxoea JI.A.! ]
Bununckas E.H.1

' HuctuTyT obweit reHetnkH uM. H.W.Basunosa, PAH, Mocksa, Poccus;
2 UHCTHTYT MOJIEKYIAPHOMH OHONOTHH HM. B.A.Durensrapara, PAH, Mockea, Poccus

M3BeCTHO, 4TO BHIEI, MPEACTAB/IAIOMWINE [BE IBOMOUMOHHbIE THHHK MuenHus (Emmer u
Timopheevi), BO3HHKIH OT CKPEIIMBAHHA OJHHX H TeX e PONHTENBCKHX bopm (Aegilops
speltoides x Triticum urartu), OHaKo, OT PasHBIX rHOPHIH3ALMOHHBIX COBLITHIE B pasHeie
HCTOpHUECKHe nepuoabl. [lokasaHo, YTO NPy CTAHOBNEHHH NMEPBHYHBIX ALIONOTHIVIONIOB
MPOHCXOMHNH XPOMOCOMHBIE NEPECTPOHKH, CrieUMdHYHbIe WA KAKIOrO M3 BO3HHKILMX
BHIIOB. 3TO ABHIOCH reHeTHYeckHM GapbepoM s CHOHTaHHOI MEXBHAOBONH rubpuanza-
wiH. OnruM 13 HanGoNee HaleXHBIX KPHTEPHEB OLCHKH YPOBHSA OHBEPreHUHH XPOMOCOM
ABJIAETCA HX CMOCOOHOCTD K 3aMELEHHAM TOMEOIOrHYHBIX XPOMOCOM B MEXBHIOBBIX rHG-
pHax.

OLEHKH YPOBHA NeHETHYECKOH NHBEPreHIIHH roOMeONOrHIHBIX XpoMocoM T.aestivum w
T.timopheevii GbutH MccenoBankl KapHOTHIE! 47 HHTPOrPECCHBHBIX JTHHHH, MOMYYEHHBIX
CKPELIHBAHKA PA3HBIX IHHUH MATKOM nwennusl ¢ T timopheevii, T. militinae (2n=4x=28,
‘A'GG) n T kiharae (2n=6x=42, A'A'GGDD). OGHapyxeHo, 4TO HHAMBHIYaNbHbIE xpo-
ocoMbl A' H G reHOMOB 3HAYHTENBHO pasHYalOTCA 10 YacToTaM 3aMelneHuit. 3amelnenns
ydactiem 2A', 2G u 6G xpoMocoM BeTpedanuch Haubosee 4acTo, TOrIa kak 3aMelneHns
IG, 3A', 4A", 4G, 6A' u 7G Habmonamick KpaiiHe peako. Pe3yistaTel Hecnemosauus
efio3a MexBHIOBEIX ruGpunos T durum x Ttimopheevii (Hutchinson et al., 1982: Chen
d Gill, 1984; Naranjo et al., 1987; Jiang and Gill, 1994; Maestra and Naranjo, 1999) no-
uT0 4A, 5A 1 7B XpOMOCOMBI BOBJICYEHE! B BHIOCTICLIH(PHYECKYIO TPAHCIOKALMIO ¥
.durum wu T.aestivum, a BHAOCTIeLH(HYECKas TpaHCAOKALMA Y T timopheevii Bxmoyaer
A', 4A', 6A', 1G u 4G XpOMOCOMBI. Hali aHHbIe Takxe MOATBEPKAAIOT 3HAYHTENBHYIO
TCHIIHIO XPOMOCOM, MEPECTPOSHHBIX MPH 06Pa30BAHMH BHIOB MIIEHHLBI, OTpaXao-
B PE3KOM CHHAXCHHH HX KOMNEHCALMOHHOM COCOBHOCTH H, CrieIoBaTe/IbHO, YaCTOT
CLICHHH B MeKBHIOBBIX ru6GpHaax. OnHOBpeMEHHO MOXHO MPE/INONOKHTE, YTO TOMEO-
oru 2-if rpynnst u 6B-6G XPOMOCOMBI N'eHETHYECKH OYeHb GIHIKH.
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INVESTIGATION OF SUBSTITUTION LINES AS A TOOL FOR
EVALUATION OF GENETIC RELATIONSHIPS OF INDIVIDUAL
CHROMOSOMES IN TWO EVOLUTIONARY LINEAGES OF WHEAT

Pukhalskiy, V.A.1, Badaeva, E.D.1. 2, |Prokofieva, Z.D.|!, Obolenkova, L.A.1,
Bilinskaya, E.N.1

' Vavilov Institute of General Genetics, RAS, Moscow, Russia;
? Engelhardt Institute of Molecular Biology, RAS, Moscow, Russia

It is known that two evolutionary lineages of wheat (Emmer and Timopheevi) have deri
from the same parental species (degilops speltoides x Triticum urartu), however, from
ferent hybridization events and in different periods. Chromosomal rearrangements
have occurred following genome formation of primary allotetraploids were specific
each of the new species and served as a genetic barrier preventing spontaneous interspeg
hybridization. The ability of the chromosome to substitute homoeologous chromosoms
the karyotype of interspecific hybrid is one of the most reliable criteria for evaluation of
level of chromosome diversity.

We estimated the extent of genetic diversity of homoeologous chromosomes of T.aestn
and T.timopheevii in 47 introgressive lines obtained by crossing different lines of co
wheat with T.timopheevii, T.militinae (2n=4x=28, A'A'GG), and T.kiharae (2n=6x=
A'A'GGDD). Individual chromosomes of the A' and G genomes were found to differ
nificantly in the frequencies of substitutions. The substitutions involving 2A’, 2G, and
chromosomes were the most frequent, whereas substitutions with 1G, 3A', 4A’, 4G, 6A"
7G chromosomes occurred extremely rare. According to the results of meiotic analys
T.durum x T.timopheevii hybrids, 4A, 5A and 7B chromosomes were involved in spél
specific translocation of T.durum and T aestivum, and 3A', 4A", 6A’, 1G, and 4G ¢
somes, in species-specific translocation of T.timopheevii (Hutchinson et al., 1982; C
and Gill, 1984; Naranjo et al., 1987; Jiang and Gill, 1994; Maestra and Naranjo, 1999).
data also support significant divergence of chromosomes that were involved in spe
specific translocations in both wheat species, which is reflected in the decrease of
compensating ability and, subsequently, the frequencies of substitutions in interspe
hybrids. At the same time we may suggest that both homoeologous of the 2™ group.
6B—6G chromosomes are phylogenetically very close.
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MOJIEKYJISIPHBIE H3MEHEHHWS TEHOMA BEKKPOCCHBIX
NOTOMKOB AYMEHHO-INIIEHHYHBIX T'HEPHIOB

punvoanoea JLJI., Tpybaveeéa H.B., Canuna E.A., Mepwuna JIA.

HeTuTy T uMTonornH u reHeTkd CO PAH, Hosocubupcek, Poccus

ONeKyNApHBIE H3MEHEHHA reHOMa GEeKKPOCCHBIX MOTOMKOB SYMEHHO-MIIEHHYHBIX rubpu-
108 GBUTH MpoaHANH3HPOBakbl MeToaMi RAPD u RAMPO. [ins H3ydeHus ueThipex NHHMHA
GekkpoccoB Henonk3oBaH Habop w3 115 nexanyxneoTwansix npatimepos. Co 113 npafimepa-
MH JUIA BCEX H3YHEHHBIX 00pa3LoB MOTyueHs BOCTIPOH3BOAMMBIE pe3ynbTaThl. RAPD criek-
pei cocTosn 3 2—-20 amnnuduuHpoBaHHBIX (parMenTor miHHON 200-2500 . Bsuto
nokasaHo, 4To RAPD cnekTphl AByX pomuTensckux BHEOB sumens Hordeum vulgare L.
(2n=14) u H geniculatum (2n=28) All. 3HaYHTENLHO OTIHYAIOTCA IpYr OT ApYra H OT CIeK-
POB YETBIPEX COPTOB MIUEHHLbI Triticum aestivum L. (2n=42), Hcrons30BaHHBIX 118 Gek-
upoanus. [TonuMoppusm no mmmHe dparmenTos ammHbuKaumMu CpellH COpTOB
meHHubl Habmonascs npH ILP ¢ 6 npatiMepamu u3 113, npu 3tomM 8 RAPD CrnieKTpe oa-
HOrO M3 COPTOB MIUEHHLIE! MOABJIAECTCA HIIM NPONafaeT OAMH—ABa (GparMeHTa.

OWHO BBIACTHTE TPH THIA H3IMEHEHHH CTIEKTPOB aMILTHHIMPOBAHHEIX (PParMeHTOB rib-
HIHBIX JTHHHH NO CPABHEHHIO CO CMEKTPaMH POAMTENLCKHX COPTOB MUICHHIIB: 1) ucues-
HOBEHHE (ParMeHTOB, COOTBeTCTBYIOWMX (parmentaM u3 RAPD CMHEeKTpa NIUEHHLIBI;
2) nosBNeHHe (parmenTa, KOTOPOr0 HET B CMEKTPaX PONMTENLCKHX BHIOB; 3) MOABNEHHe
PPAarMeHTa M3 cnektpa sumenA. Ilpoucxoxaenme nossnsiowerocs dparmenta nojaTBep-
KIanock rudpraEsauKeil ¢ cootTsetcTByionmM RAPD cnekTpoM. B reHomax aByx numHMii
13 H3YHCHHBIX 4YEThipeX He ObUIO BHIABICHO HH OJHOTO (pparMeHTa sumeHs. B CrneKTpax
APYTHX JIHHHHA BBIABNECHO 5 M 9 (parMeHTOB aMIUIMUKALMH, HMEIOUIMX TYMEHHOE
POHCXOXkIeRHe. OMMH U3 (parMeHTOB, OXapaKTepPH3OBAHHBIN KAK BHOBH NOABHBIIHICA,
PBUI KITOHHPOBaH, W €ro mepBHYHaA CTPYKTypa u3yuena. He Gbiio maiineno mocneaosa-
SBHOCTeH rOMONOTHYHBIX JaHHOH B 6a3aX JaHHBIX H3BECTHBIX NOCNeI0BaTeNBHOCTE.
VA nomyyienus Gonsueii nadopmaunu us RAPD IKCNEpHMEHTOR Oblila npoBeaeHa rubpu-
WSALHA CIIEKTPOB aMIUTH(HKALMH ¢ MHKPOCATE/UIHTHEIMH MOTHBAMH (GA), u (CA),. ¥po-
B€Hb MOMHMOP(H3IMA MeXTy HCMIONB30BAHHBIMH NpH OEKKPOCCHPOBAHMH COPTAMH OKa3ali-
1 B 1Ba pasa pblwe, yem npu RAPD anammse.

aboTa BeMoNHeHa npy nonnepxke rpantos POOH (99-04-40332, 98-04-49803).
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MOLECULAR CHANGES IN THE GENOME OF BACKCROSSED
PROGENY OF BARLEY-WHEAT HYBRIDS

Bildanova, L.L., Troubacheyeva, N.V., Salina, E.A., Pershina, L.A.

Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia

RAPD and RAMPO analyses were applied to determine molecular changes of bal
crossed progeny of barley-wheat hybrids. Four lines of a different origin were anal
by using a set of 115 decanucleotid primers. 113 primers gave reliable results with
samples of investigation. RAPD patterns obtained consisted of 2-20 amplified fragme

of 200-2500 b.p. length.

It was revealed that spectra of two species of barley Hordeum vulgare L. (2n=14)
H.geniculatum All. (2n=28) differed considerably from each other and from spectra
four parent varieties of wheat Triticum aestivum L. (2n=42) used for backcross
Polymorphism of the wheat amplified fragments length was observed in PCR wit
primers from 113. This was when one or two fragments added or disappeared in the R
spectrum.

Three types of changes occurred were detected in the genome of hybrids. There
1) disappearance of some fragments from wheat RAPD pattern; 2) appearance of
absolutely new fragment abcent in parent plants; 3) appearance of barley’s fragments.
origin of the fragment of interest was confirmed by the hybridization of this fragment to
corresponding RAPD profile. No fragments from barley were revealed in the spectra of|
lines. In other two lines there were revealed 5 and 9 fragments that had been definet
barley’s. One of new fragments detected was cloned and its structure had no any homo
with known sequences in databases.

For getting more information from the RAPD experiments RAPD spectra were hybrid
with microsatellite motives (GA), and (CA),. The extent of polymorphism among
varieties was found to be two times as higher then that in RAPD experiments.

The present work was supported by the Russian Foundation for Fundamental Reset
(99-04-40332, 98-04-49803).
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rEHETHYECKHN AHAJIM3 MSTKOX INIUEHHAIIBI
10 KOJAYECTBEHHBIM IIPU3HAKAM

TepHosCKaA T.K.

MHCTHTYT arpo3KoJIorHH H OHOTEXHOJIOTHH VAAH, Kues, Ykpauna

[eHeTHYeCKHii aHaNH3 OPraHu3Ma Mo KOMHYECTBEHHBIM NMPH3HAKAM 3aTPYAHEH B CpaBHe-
HMM ¢ AHATH3OM MO MPH3HAKAM C YETKHMH rpafaliHaMH, NOCKONBKY NPH PacIUeIUIeHHH No
GONBIIOMY YHCITY FeHOB, (peHOTHIHYECKOE MPOABIECHHE KOTOPBIX MEHACTCA B 3aBHCHMOCTH
OT YC/OBHIf BHEMIHEH CpEllbl, KapTHHA paCllerUieHHa HekaxaeTcd. IeHeTHuecKuil aHau3
MATKOH MIIEHHIBI N0 TAXHM NPH3HAKAM OCJIOXKHACTCA JONOJIHHTENBHO H3-3a a/UuloreKcar-
noMaHON MPHPO/E! ee reHoMa. B ononHeHke K yxe CYIIECTBYIOUIHM THIaM 3YTUIOHIHOrO
reHeTHYECKOro MaTepHana, MPHroHOro JUIA reHeTHYEeCKOro aHasiu3a MILeHHLb!, Mbl npe-
jaraeM MPHHUMIHATLHO HOBBIH THI: reHOMHO-I00aBneHHbie GOPMBI MATKOH MUIEHMUBI,
BK/IOYMAIONIHE B CBOH MeHOMBI OJIHHAKOBYIO TETPAIUIOHOHYH 4acTh AB (3TO reHOM JNHHHH
TBepaOH nuieHHIL TMHUKA Muticitalicum) w pa3ubie cybreHoMsl D: oT copTa ApoBO# Mar-
xoit muenuus Kansarcona y dopmet D*C, copror o3umoii markoii muenuus Kaskas (D*®)
u AnsGuoym 114 (D7), o6pasuos ankopactyuiero Hocutens reHoma D Aegilops tauschii
var. strangulata (D**), u var. eusquarrosa (D**). TuGpuaonornueckuit aHanu3 3Tux Gopm,
BHIMIOJIHEHHBIN B pamMkax o0wenuHeHHOro Tecta KaBaiiu, no3sofwn nojgy4uTs HHQpopMa-
LHIO O FEHETHYECKOM KOHTpOJIe pAlla MPH3HAKOB cTeONA H KOJNOCA MUIEHHLBI CO CTOPOHBI
ee cybredoma D. [I1a ONHCAHHUA CHCTEMBI F€HOB, NPHHHMAMOIHX Y4acTHB B KOHTPOJIE MpH-
3HAKOB BEreTaTHBHOH YacTH pacTeHHsA, 4YacTO OKa3bIBAETCA TNOAXOJANICH aIIMTHBHO-
JOMWHAHTHAA MOJiejib. B KOHTpO/Ie MPH3HAKOB-IEMEHTOB NPOMYKTHBHOCTH KOJOCA K re-
HaM C AJIMTHBHO-JIOMHHAHTHBIM THIOM [eiCTBHA NPHCOENMHAIOTCH I'€Hbl C 3MHCTATHY-
HbIM THIIOM MEXIeHHOro B3aumoeiicTeua. B noaasnsionieM GO/MbIIHHCTBE CTy4aeB B KOH-
TPOJE BCEX TPH3HAKOB 3HAYMMBIMH ObUIH MOJIOKHTENbHBIE aIHTHBHBIE 3 dexTni [d]. [To-
MHHAHTHOE JeilicTBHe auleneil OKa3bIBaeTCA 3HAYHMBIM Toke 4acto. MuTtepecHas uHdop-
Mallia NoJTy4eHa NpH CpaBHEHWH HamnpaBNeHHA nedcTeHa addexros [h]: B KOHTpONE Bere-
TaTHBHBIX MPH3HAKOB Y4aCTBYHOT JOMHHAHTHBIE aJIeNH, JeiCTBYIOHE B HANPaB/ICHHH KaK
YBEIHYCHHA, TaK W yMeHblUeHHA (EHOTHNMHYECKOr0 BBHIPAXKEHHA NMpPH3HAKA; NPH aHaln3le
NPH3HAKOB-3JIEMEHTOB MPOLYKTHBHOCTH KOIOCA Yallle BhIABJIAIOTCA AJUIENH, AeHCTBYIOMIHE
B HanNpaBJIeHHH YMEHBIICHHA pa3sBHTHA npuiHaka, KoHeuHas Liesib reHeTHYECKOro aHalnHs3a
pasHeix cybreHomos D no pamy KOJMHYECTBEHHBIX MPH3HAKOB — YKa3aTh rHOpPHIAHbIE KOM-
OHHaumy, HanGonee nepeneKTHBHBIE A1 BOBNIEYEHHS MX B NPOIPaMMy HCC/eI0BaHHi, Ha-
NPABJICHHBIX HA XPOMOCOMHYIO JIOKAIH3ALMIO IMABHBIX I'€HOB, NPHHHMAKOIIHX YYacTHE B
HX KoHTposie. [Ina storo Gbuin cdopMynupoBansl Haubonee obiiHe TpeGoBaHHSA, KOTOPLIMH
CIENyeT PYKOBOACTBOBATECA NMpH BhIGOpE ONTHMANLHLIX KOMOHHALMHA: KOMINOHEHTH! CKpe-
IHBAHHA NOMKHBI HMETH KOHTpAcTHble (PEHOTHIBI NO HCCNEQyeMOMY MPH3HAKY; OTHOCH-
TeNbHOE (eHOTHNHYECKOE BLIpaXKEHHE MPU3HAKA JIOJKHO COXPAHATBCA M3 roja B rof; Ha-
JIHHEe ABYX B3aUMOJEHCTBYIOIIHX FEHOB He MPENATCTBYET reHeTHYeCKOMY aHanusy; Ona-
FONPHATHOH ABNAETCA CHTYALIMA B MOZE/H, A€KBATHO ONMKUCHIBAIOWEH KOHTPOIb NPH3HAKa,

KOrla 3Ha4allHe napamMeTpbl WMelT GONbIIHE, OTHOCHTENBHO CPeNHETO 3HAYEHHA «m»,
YHCIIOBBIE BRIpaXKEHHS.

73




11'"" EWAC Conference

GENETIC ANALYSIS OF COMMON WHEAT FOR THE
QUANTITATIVE TRAITS

Ternovskaya, T.K.

Institute of Agroecology and Biotechnology, Ukrainian Academy of Agrarian Sciences,
Kyiv, Ukraine .

Genetic analysis of organism for the quantitative traits is hampered in comparison
analysis for the characters with the clearly defined gradations. When segregating the g
number of genes, the phenotypic displaying of which depends on the environment, &
segregating pattern have become very complicated and does not fit for corre
interpretation. Genetic analysis of the common wheat is additionally hampered by
allohexaploid structure of its genome. In addition to the currently available types of eupl
genetic stocks suitable for the genetic analysis of wheat, we propose the new kind
genetic material: the genome-addition forms of the common wheat sharing the sar
tetraploid part 4B (it is a genome of the durum wheat line Muticitalicum) and different
subgenomes derived from the spring common wheat variety Kalyansona in the form D
from the winter common wheat varieties Kaukaz (D) and AI'bidum 114 (D*%), from {
accessions of the wild bearer of the D genome Aegilops tauschii var. strangulata (D), 2
var. eusquarrosa (D**). Hybridological analysis of these forms carried out by Caval
joint scaling test permitted us to obtain information about the genetic control of a num
of wheat stem and spike traits by the subgenome D. The additive-dominance model is ofi
adequate for description of gene system taking part in control of the vegetative traits
plants. In genetic control of the traits which are the elements of the spike productivity,
genes of additive-dominance type of action are added by the genes of epistatic type
interaction. In the majority of cases, the positive additive effects [d] were significant in
control of all the traits. The dominance action of alleles was significant every so often. T
information of interest was obtained by comparing the direction of [A]: both the direct
“4» and “-” of [A] are present in control of the vegetative traits. Among the domini
alleles taking part in the genetic control of the traits which are elements of productivity,
alleles decreasing the phenotypic displaying of trait in question prevail. The final goal
the genetic analysis of different D subgenomes for a number of quantitative traits was
definite the crosses of the most fitness for their involvement in the investigation progra
aimed at the chromosome location of the major genes taking part in the control of
certain traits. Using results of current investigation, the most general requirements
choose the most suitable cross were established: the cross components are bound to be
contrast phenotypes for the trait under investigation; the relative phenotypical displaying
the trait is bound to be kept constant from year to year; the genetic analysis is not inhibi
by the involvement in the control of trait of two interacting genes; when the model
genetic control of the trait has the great (in relation to the mean m) values, such situation
favourable to determine a linkage between the marker gene and the major gene for
quantitative trait under investigation.
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Cekyus 5/ Session §

JCIIOJIb30BAHME IUTOTEHETHYECKUX KOJUIEKITHIA
W3YYEHUS TEHETHYECKOI'O KOHTPOJISI YCTOMYMBOCTH

K BPEJUTEJISIM ¥ BOJIE3HSIM

Sunepbpyx K., Bopaano 3. [x.

Cereals Research Department, John Innes Centre, Norwich Research Park, Norwich, UK

3a pocneasne 50 JeT NPHI0KEHb! 3HaYHTENBHBIE YCHIHA 114 CO3MAHHA LIMTOTEHETHYECKHX
KOJUTEKIHI W TEXHHKH MEHETHYECKOro aHanu3a MArkoi mueHHusl. Mccnenosanus nokasa-
JIH, 4TO reKcaruioHaHas MPHPOAA MATKOH MILEHHIIBI C ee YTPOeHHOH reHeTHecKo# HHpop-
MatHel MoxeT GbiTh HCIOJIb30BaHa 1A CO3JaHHA LINTOTEHeTHYECKHX KO/UTeKLMM. ['eHeTn-
yeckHe MAHHMYJISLMH NO3BONAKOT MEPEHOCHTh HHAHBHAYANbHbIE XPOMOCOMBI B HHTAKTHOM
BUIE OT OQHOIO COpPTa K ApYyroMy (JIHHHH C 3aMellleHHeM Mo oHOH XpoMocoMe) H Aaxe
OrpaHHYHBaTh PEKOMOHMHALMIO 1O ONHOH XpPOMOCOMBI Ha €AHHOOOpa3HOM B OCTAIBHOM
reHeTH4eckoM done (THHHH C pekoMOHHaUHEH MO OAHOH XpOMOCOME).

Vi3HaYaibHO reHeTHUeCKHi aHATH3 M03BOJIAN 3y4aTh TONBKO MPHIHAKH C OTHOCHTENBHO
NPOCTHIM TEHETHYECKHM KOHTPOJIEM, H IeHbl MOT/IH ObiTh KApTHPOBaHBI B TUIEYaX XPOMO-
COM 110 OTHOIIEHHIO, B OCHOBHOM, K OrpaHHueHHOMY Habopy MopdoIorHyeckux Mapkepos
M MapKepoB, NMPOABISIOLIMXCA B BHOE Toi WiH HHOH natoniorku. [TossHBLIHECA B nocnea-
HHE rofibl HOBbIE MONEKYIAPHbIE METO/IbI JATH H300HIHE HOBBIX MapKepOB, KOTOPBIE MOTYT
ObiTh paccTaBieHbl MO Beelf IHHE XPOMOCOMHBIX Tuied. HoBble BHIYHCAHTE/NbHBIE TEXHO-
JIOTHH MO3BONIAKOT KAPTHPOBATh HA XPOMOCOME TJIaBHBIE FE€Hbl W MOJHIeHbl OTHOCHTEIBHO
MOJIeKYJIAPHEIX MapkepoB. TakuM oOpa3oM, pacnosioxeHHEe reHOB OTIPENeNINETCA C BBICO-
Ko# TouHOCThIO. Cuennenne reHoB YCTOHYHBOCTH ¢ Gonee NpocTo onpenenseMbiMH MoJe-
KYJNAPHBIMH MapKepaMH MOMKET CyKHTb YA100OHBIM 1HAarHOCTHYECKHM SPJIBIKOM MpH Mpo-
BEIEHHH B NabopaTopHBIX YCNOBHAX CENMEKUMH Ha YCTOHYMBOCTS K naroreHam. ['enernde-
ckas kapTa Ha 6ase MOJIEKY/IADHBIX MapKepOB, MO3BOJAIONIAN TOKATH30BATE HA XPOMOCOME
FeHbl YCTOHYHBOCTH, MOXET Takke obecnevHTs CYIIECTBEHHYI0 HHOOPMALIHIO ANA A0MOo-
HHTENbHBIX HCCIICNOBAHMIl, HAMPABIEHHLIX HA TO, YTOOB! ONMpeNeIHTh, OKa3bLIBAET JIH CaM
FeH YCTOHYHBOCTH WIH TECHO CIIETUIEHHBIE C HMM TeHbI MOJOXHTENbHBIH WIH OTpHLATEN b~
HbiA 3@ dexT Ha Xo34NCTBEHHO BaHBIE MPH3HAKM, TAaKHE Kak MPOXYKTHBHOCTb, BHICOTA
PaCTEHHA HNH Bpema upeTeHHs. Ecnm oOHapykeHo, uTO reHbel OMpeleNAloluHe MON0XH-
TENBHBIH WIH OTPHUATENbHBIH 3()(eKT CUeIUIeHs! ¢ reHOM YCTOHYHBOCTH, TO HH(OpMalmA
MOMYyHEHHAA C MOMOLUBIO MONEKYJIAPHBIX MAPKEPOB MOMET NOMOYb CENeKUHOHEPY BECTH
Ul'ﬁﬂp Ha YCTOHYHBOCTE IUTIOC HAHTYYIIyH0 KOMOMHALHIO CLETUIEHHBIX MeHOB.

B Lentpe /lxona Muneca Mbl HCno/b3yeM HOBBIE METOJIbI [UIS M3YYEHHS TEHETHYECKOro
KOHTPONIA YCTOHYHBOCTH K Septoria ssp, Fusarium ssp ¥ K pasnu4HbIM BHIaM TiH. Bee Tpu
NPH3HAKA HAXONATCA MO MY/IBTHIEHHBIM KOHTpoJeM. B ciydae yCTOHYHBOCTH K Tie
AOIDKHBI OBITh PAacCMOTPEHBI TPH PAIMHYHBIX MEXAHM3MA, BKIIOYAIOIIHE AHTHKCEHO3HC
(pactenme He sBnsercs NpeanoYTHTENLHBIM U1 BpeanTens), aHTHOHO3MC (penpoayKTHB-
HaA CMOCOBHOCTE) H TONIEPAHTHOCTH (CNOCOBHOCTB PACTEHHA MPOTHBOCTOATH 3aPAKEHHIO).

B 31oM cooBuiennn mui HCTIONIB3YEM HALM MCCeN0BaHHA XpoMocoMel 7D rekcannoraHoMH

MIEHHLBI-CHHTETHKA B KauecTpe npuMepa M3YYeHHs TeHOB YCTOHYMBOCTH Kak K Sepforia
nodorum, Tax u Septoria tritici.




11" EWAC Conference

USING PRECISE GENETIC STOCKS TO STUDY THE GENETIC
CONTROL OF PEST AND DISEASE RESISTANCE IN WHEAT

Ellerbrook, C., Worland, A.

Cereals Research Department, John Innes Centre, Norwich Research Park, Norwich, UK

During the past 50 years considerable effort has been a-plied to developing precise gene
stocks and techniques of genetic analysis in bread wheat. Research has shown that
hexaploid nature of bread wheat, with its triplicated genetic information, can be utilised
develop precise genetic stocks. Genetic manipulation permits individual chromosomes
be transferred intact from one variety to another (single chromosome substitution lines)
even to limit recombination to a single chromosome in an otherwise genetically unifi
background (single chromosome recombinant lines).

Initially genetic analysis only allowed characters of relatively simple genetic inheritanc
be studied and genes to be mapped to chromosome arms in relation to a limited array
mainly morphological and pathological markers. In recent years the advent of new r
lecular techniques has developed a wealth of new markers that can be positioned a
chromosome arms. New computational techniques permit major and minor genes (qué
tative trait loci) to be positioned on the chromosome against the molecular markers.
accurately pinpoints the genes position. An association of resistance genes with more ré
ily detectable molecular markers can provide a convenient diagnostic tag for laboral
selection and pyramiding of resistance genes. The molecular linkage map developec
position resistance genes on the chromosome can also provide the basic information
additional studies aimed at establishing whether the resistance gene itself or closely li
genes exert beneficial or deleterious effects on agronomically important characters
yield , height and flowering time. If deleterious or advantageous genes are shown
linked to the resistance gene molecular marker information can be established to permit
breeder to select resistance plus the best combination of linked genes.

At the John Innes Centre we are utilising the new techniques to elucidate the genetic ¢
trol of resistance to Septoria spp Fusarium spp and to aphid species. All three t aits
under multigenic control. In the case of aphid resistance three different resistance met
nisms involving antixenosis (non-host preference), antibiosis (reproductive ability)
tolerance (plants ability to resist infection) have to be considered. :

In this presentation we will use our studies of chromosome 7D of a synthetic hexap
wheat as an example of investigating genes for resistance to both Septoria nodorum
Septoria tritici.
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ACHOJIL30BAHME TRITICUM TIMOPHEEVII ZHUK.

B PEKOHCTPYKIIHH TEHOMA MATKOH IMIEHHIBI
1 CO3JAHHE JIMHUI-TOHOPOB YCTONYHMBOCTH K BOJIE3HSIM

Byoawxuna E.B., Kanununa H.IL

MHCTHTYT LUHTOJIOTHH U TEHETHKH CO PAH, Hosocubupck, Poccus

PexOHCTPYKLHSA MeHOMa MATKOH MUICHHUBI C LENbI0 PACIIHPEHHS CNEKTPa IeHeTHYeCKoH
H3IMEHYMBOCTH — OJHO H3 HMHTEHCHBHO pa3BHBalOLIMXCA HampasjieHHH. TeTparioMnHsii
sun Triticum timopheevii Zhuk. (T.t.) o6nanaet 3Ha4YHTENbHLIM MyJIOM NeHOB, MpeACTaB-
ASIOMIMX MHTEPEC 1A CENEKUHH MATKOH MiueHHusl. HenocpeacTseHHOE MCMOMNb30BAHHE
3TOr0 BHAA B CENeKIIHH HEBO3MOXHO BC/IEACTBHE LUMTOreHeTHYeCcKo# HecTabuwibHOCTH rHG-
pHAHLIX (OPM B paHHHX nokoseHuAX. TpebyeTcs npomexyTOUHbIH ITan — CO3JaHHE LHTO-
norudeckn cTabHIbHBIX JTHHHI — JOHOPOB ONpeAeNeHHbIX N'eHOB, MepPeHECEeHHBIX B NeHOM

T.aestivum ot T.1.

Llens Mcc/eOBAHHA 3aKMIOYanach B TOM, YTOOB! BBIACHHTH OCOOEHHOCTH MHTPOIPECCHH
reHeTHYeCKoro MmarepHana retparouaHoro suaa 7.1, (resom AAGG, 2n=28) B reHOM rek-
camnouaHoft muennust 7.aestivum L. (AABBDD, 2n=42) u oboraTHThk 3TOT BHI reHaMH
YCTOWYHBOCTH K DonezHam.

Jinsa nony4yeHus HHGOPMALIHH HCMONB30BANHCH CNIEAYIOIHE MOAXOIbI:

—  CpaBHHTEJIbHBIA aHanH3 rHOPHAHBIX MOMYJNALMMA, MOMYH4EHHBIX OT CKPELIHBAHHA pa3-
HBIX COPTOB MATKOH MIueHHus! ¢ T.1.;

— UMTONIOrHYECKOe H3Y4EHHE MPOLECcca HMHTPOrpeccHH M ocoOeHHOCTH cTabiH3aLHH
rubpuansix dopm (F,B,—F.B));

—  HCMONb30BaHHE pasHBIX METOAOB HAEHTH(OHKALWH reHeTHYecKoro marepuana 7.1.;
—  PEHeTHYeCKHii aHa/TH3 HHTPOrpeCCHBHLIX JHHUIH F,B,, YCTOIYHBLIX K p)KaBYHHE.

[lokasaHo, uTO HAET HHTEHCHBHOE BKIIOYEHHE NEHETHYECKOro MaTepuana T.f. B TeHOM
MATKOH MINEHHLE! B OCHOBHOM MO MPHHLMITY NOMEONOTHH LEIbIX XPOMOCOM HITH OTAE/b-
HBIX ruiey. JIHHHE pasHBIX rHGPUIHBLIX KOMOWHALUMIA XapaKTEepH30BAIHCH PA3HBIM YHCIOM
SaMCIIEHHBIX XPOMOCOM Ha reHoM rubpmuaa (2n=42): ot 1,0 (Caparosckas 29 x T.t.) no
3,07 (Iupotpuxc 28 x 7'r.). Haubonee 4acTo B XPOMOCOMHBIX MepecTPOHKAX Y4acTBOBAH
XPOMOCOMBI 7-H romeonoruaHo# rpynnst. [Ipu aHanK3e cTabHIBHBIX NTHHAN, YCTONYMBEIX K

PXkaBuHHe, HauboNblIaA YacToTa 3aMelleHMil oTMeueHa AId 2-H M 6-i rOMEONOrHYHBIX
rpynm.

K Hactosmemy Bpemenu namu cosnana KOJUTEKLMA MHTPOrPECCHBHbIX JIHHMI MATKOM miue-
HHILBL, YCTOHuMBLIX k HcTOBOM pxasumue (Puccinia triticina Erikcs.) Ha reHeTHueckofl
OCHOBE LIeCTH KOMMep4YeCKHX COpPTOB.

Y HHMX M3yyaercs IKCTIPECCHA YCTOHUMBOCTH K OONe3HAM B Pa3HYHOIN reHeTHYecKoil cpe-
A€, TIPOBOMHTCA reHETHYECKMH aHANH3 M MICHTHOHKALHA I'eHOB, NepeHeceHHsX oT 7.
METONIAMH MOJIEKY IAPHO-TeHETHYECKOTO AHA/IH3A.
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USING OF TRITICUM TIMOPHEEVII ZHUK. IN COMMON WHEAT
GENOME RECONSTRUCTION AND DEVELOPMENT OF LINES -
DONORS OF RESISTANCE TO DISEASES

Budashkina, E.B., Kalinina, N.P.

Insititute of Cytology and Genetics, SB RAS, Novosibirsk, Russia

Reconstruction of common wheat genome directed on enlarging of genetic diversity is
of the intensively developing fields. Tetraploid species Triticum timopheevii Zhuk. (
possesses a considerable gene pool interesting for breeding of common wheat. Imm
use of this species in breeding is not possible because of cytogenetic instability of
forms in early generations. The intermediate stage is necessary, the developm
cytologically stable lines — donors of definite genes transferred into T.aestivum from T.

The aim of investigation comsisted in elucidation of peculiarities of genetic m
introgression from tetraploid species 7.1. (genome formula AAGG, 2n=24) into hex
wheat T.aestivum L. (AABBDD, 2n=42) and to enrich the last with genes for resistan

diseases.
The following approaches have been used for obtaining the information:

— comparative analysis of hybrid populations, derived from crosses of different co
wheat cultivars with T'.;

— cytological study of introgression process and of peculiarities of hybrid forms (F
F.B,) stabilization;

— using of different methods for identification of T.7. material;
—  genetic analysis of introgressive lines F,,B, resistant to rust.

It have been shown that the intensive incorporation of T.r. genetic material into co
wheat genome occurs, presumably, in according with homoeology of entire chrom
or separate arms. The lines from different hybrid combinations were characteri
different number of substituted chromosomes on the genome of hybrid from
(Saratovskaya 29 x T.r.) to 3,07 (Pyrotrix 28 x T.t) Most often the chromosomes
homoeological group were involved in chromosome reorganization. During analy
stable lines resistant to rust the largest substitution frequency was marked for 2
homoeological group.

At present, we have developed the collection of stable lines resistant to leaf rust (Puce
triticina Erikcs.) on the genetic basis of six commercial cultivars. The expression of dis
resistance in different genotypic environment is under study now as well as
identification of transferred genes using molecular technique.
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HOBBIN 'EH YCTOMYHBOCTH K JIMCTOBOM P)KABUNE

Tpanxywuiu I'. 1, Awmoneanu H.2, Cunammep A.P.1., Byanpuy JI.1, Toum I 0.3,

Cyapes H.H.1

! Instituto de Recursos Biolygicos. INTA, Castelar, Argentina;
?Instituto de Genetica. INTA, Castelar, Argentina;
3 Centro Nacional de Pesquisa de Trigo. Embrapa. Brasil

[ony4eHHe COPTOB YCTOHUMBBIX K MATOreHaM ABJIAETCA ONHOMH M3 BAKHBIX 3a1a4 CENICKLIHH
MUeHHIB. YCNEXH B 3TOM HaNpaB/eHHH YaCTHYHO CBA3AHBI C MOCTOAHHBIMH YCHIHAMH,
HanpaBJeHHbIMH HA NONACPKAHHE FeHETHYECKOrO pa3Hoo0pasua, I Yero BeleTCA MOMCK
HOBBIX HCTOYHHKOB N€HOB YCTOHYHMBOCTH,

Moka3aHo, 4To OpasHIbCKas THHHA CNOXKHOIO MPOHCXokaeHus, PF 869107, xopowo npu-
criocob/ieHa K YC/IOBHAM BhIDAIIMBAHKA XapaKTEPHBIM JUIS 0ra Bpasunuu. Ocobenno yun-
BHTE/IbHA €€ YCTOHYHBOCTE K LEJOMY PALY NMATOTEHOB, TAKHX KaK MYYHHCTAs poca u pas-
JHYHBIE BHIBI paBuHHbl. Llenb 3ToH paboTel — onpesenuTs reHeTHUECKHE KOMMOHEHTHI
YCTOHYHBOCTH 3TOH JIMHHH K JIMCTOBOI pkaBuHHe.

HT100B! BBIACHHTB, MOXHO /I OGBACHHTL HAGMIOAAEMYIO YCTOMYHMBOCTH 3pdexTom yike
H3BECTHBIX reHOB, Habop W3 22 pasNHYHBIX MMATOreHHBIX pasHoBHOHOCTEH Puccinia
recondita f. sp. tritici TectupoBancs Ha npopoctkax. I[lposeneHHblll aHanus no3sonun
TPHATH K BBIBOAY O HANHYHH HECKOJIBLKHX IeHOB, M B X uHcne — Lr24, Lri6 v Lrl7. Tem
HE MeHee, He Bce HabmogaeMoe pasHOOGpa3He OKa3anOCh BOIMOXKHBIM OOBACHHTS C [10-
MOUIBIO JaHHOTO HabOpa NATOreHOB, YTO NMPHBENO K MPEANONOKEHHIO 0 NPHCYTCTBHH HHO-
T'0 reHa ycTolauBocTH B THHHH PF 869107.

Hanee, 4061 ycraHoBuTH XPOMOCOMHYH0 JIOKATH3ALHIO 3TOr0 NMpPeanoioXHTEJLHO HOBOIO
TEHa, MPOBENIEH MOHOCOMHEIH ananus F,. JIpe maToreHHbix PasHOBHAHOCTH P.recondita f. sp.
frifici w3 Aprentumnsi, 66 u 77, 0TOOpaHsl, YTOGBI MPOBECTH CKPUHHHT 17 MOMyYeHHBIX MO-
HOCOMHBIX cemeli F,. YcToiluHBOCTE K 3THM naTorenam obecneynBanacs JOMHHAHTHBIMH
ALICTIAMH, H B 16 ceMbax paciuensienne Xopoio coOOTBETCTBOBAIO oxHIaeMomy 3 (ycrToii-
4uBbIE) : | (MopakaeMsie nmatoreHoM). Xpomocomsl 5A u 2B oTMeueHb! Kak KPATHYECKHE
AUIA MATOTeHHBIX BAPHAHTOB 66 u 77, COOTBETCTBEHHO.,

Paree yie Guu1m cooBurernns o TOM, YTO reHbl YCTOHYHBOCTH K JIMCTOBOI pXkaBYHHE Haxo-
AATCA B XpoMocome 2B, oaHako Hukoraa NPEkKAE He YTNOMHHANOCH O JIOKATH3ALHH ['eHOB,
KOHTPONIHpYIONUIHX peakumio Ha PXaB4HHY Ha Xpomocome SA. B 3aBepuienne Gbinu npoBe-
ACHBl nanbHeRIIMe McclenoBaHHsS 3TOH XpOMOCOMBI, YTOObI BBIABHTH CLEIUVICHHE C LIeH-
TPOMEPOIt MeTonoM TenonenTpHIecKoro kapTHpoBaHHA. JIuHuu copra «Chinese Springy
AHTENOCOMHBIE Mo ATHHHOMY TLIEYY XpOMOCOMBbI SA MCMOJNB30BAHBI MUIA CO3NAHUA HEOO-
ROMUMOR 13 kapTuposanua nonyaumn BC,. Pe3y/bTatsl aHanu3a 83 MHIMBHIyanbHbIX
pPacTenui TIPOHEMDHchHpuBa.r[H, YTO r'eH YCTOHYHBOCTH HAXOOHTCA B JUTHHHOM IUIeYe H He
ClEIUIeH ¢ ueHTpomepoii (54% pexomOunaunm). B Hactosiee BpeMs nposoauTcs paoTta
M0 H3yueHHIo cuennenus ¢ MOJIEKY IAPHBIMH MapKepaMH.
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NEW GENE FOR LEAF RUST RESISTANCE

Tranquilli, G.1, Antonelli, E.2, Schlatter, A.R.1, Bullrich, L., Tomm, G.0.3,
Suarez, E.Y.!

!Instituto de Recursos Biolygicos. INTA, Castelar, Argentina;
? Instituto de Genitica. INTA, Castelar, Argentina;
* Centro Nacional de Pesquisa de Trigo. Embrapa. Brasil

Disease resistance is one of the important goals in wheat breeding programs, and its succe
is in part due to the permanent efforts made to maintain the genetic diversity by seeking _
new sources of resistance genes. '

The Brazilian line PF 869107, having a complex genealogy, has shown a good adaptit
performance to the growing conditions present in the South of Brazil. Particularly, it |
been characterised for its striking resistance to a wide range of pathogen agents like mild
and rusts. The present study was undertaken to determine the genetic components of |
resistance to leaf rust.

Seedling tests with a set of 22 differential pathotypes of Puccinia recondita f. sp. trif
were performed in order to assess if the observed resistance could be explained by knoy
resistance genes. From this analysis, it was possible to postulate the presence of more th
one gene, including Lr24, Lri6 and Lrl7. However, not all the observed variation ¥
possible to be explained by this set of differential pathotypes, suggesting that an alternat
resistance gene should be present in PF 869107. -

Subsequently, an F, monosomic analysis was performed to establish the chromose
location of this putative new gene. Two pathotypes of P.recondita f. sp. tritici, 66 and
from Argentina, were selected to screen the 17 F, monosomic families produci
Resistance to these pathotypes were conferred by dominant alleles, and 16 fam
displayed a good fit to the 3 resistant:1 susceptible expected ratio. Chromosomes 5A a
2B were identified as the critical ones for pathotypes 66 and 77, respectively.

Leaf rust resistance genes have been reported on chromosome 2B, however, no previ
information has been mentioned about genes controlling rust reaction on chromosome $
In consequence, further investigations have been focused on this chromosome and th
have been aimed to establish the linkage with the centromere by mean of telocent
mapping. The Chinese Spring ditelosomic line for the long arm of chromosome 5A W
used to generate a BC, mapping population. Results obtained from the analysis of eigl
three individuals indicated that the gene is located on the long arm, not linked to
centromere (54% of recombination frequency). Studies of linkage with molecular mark
are currently in progress.
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XPOMOCOMHBIHM KOHTPOJIb CIEMUOHYHOCTH IOJHMT'EHHOM
YCTOHMYHBOCTH MSATKOMH INUIEHHUIIBI K BEYPOI PXKABYHHE

Bynotiyux A.A., bopzax B.C., Boayesuy E A.

HHCTHTYT reHeTHKH H uuTonorss HAH benapycu, MuHnck, benapycs

CrieunpHIHOCTE NONMIreHHOH YCTORYHBOCTH MUIEHHIE! K Oypoti pxaBunHe 6uta nokasana
H.I".Onuruoeoi (1988). B gancHeiimem Buigswin y4acTve B auddepeHumanbHpiX B3aumo-
AeHCTBHAX PAcTeHHMA-XO3AHHA W MaToreHa LHTOMIa3MaTHYeCKOl reHeTHYeckol cHcTeM!

Triticum aestivum L. (Bomyeswy, Bynoitunk, 1995).

Llensio HACTOALIErO HCCNIENOBAHMA ABIAIOCH BhIACHEHHE YHacTHA OTAENbHBIX TUIeY XpoMmo-
COM reHOMa MATKOH MiueHHLLl B KOHTPONHPOBAHHH MONHIeHHOHN YCTOHYHBOCTH K BO30YV OH-
Temo Oypo# paB4HHLL. Marepuanom cayxunu 38 AHTENOLUEHTPHYECKHX JTHHHI copra
Chinese Spring. Jlns ananusa nomureHHok YCTOHYHBOCTH HCNO/IB30BAIH OTCEYCHHBIE JiH-
CThA 9-IIHEBHBIX NPOPOCTKOB, Pa3NOkeHHble Ha arapH30BaHHYIO cpeny ¢ nobaBieHueM
Oemsumunazona (Bomyesuy, Bynoifuu, 1991). Huokynuposanu soamoi CycneHsueit ype-
Aocrop 5 natoTHNos Gypoi pxaBumHBL Kioms MaTOreHa pasNHYaIUCh N0 reHaM Bupy-
JIEHTHOCTH Ha Habope M3OreHHBIX THHHIL copta Thatcher u no arpeccusnocTH K copty
Chinese Spring. Cnycrs 8 CYTOK IOCJIE 3apaKeHHA YYHTHIBATH CPEAHIOI0 CIOPOHOCALLYIO
CNocobHOCTS ¢ 1 cM” JHCTOBOI NoBepxHOCTH (CCCE). '

Honyuennsie nanusie TOKa3a/lH, YTO OTCYTCTBHE ILIEY XpoMocoMm 4AS 1DS He Bnuser Ha
NONHTEHHYI0 YCTOHYHBOCTD HH K ONHOMY H3 MCCIeNOBAHHBIX MATOTHIIOR rpuba. Ha o6oux
Tie4ax xpomocom 7A, 1B, 5B, 7B, 6D, 7D u Ha nneyax 1AS, 2AS, 3AS, 3BL, 4BS, IDL,
2DL, 3DL, 5DL nokanu3osank: TOJIMreHbl yCTOHYHBOCTH, KCnpeccHs KOTOPBLIX He 3aBH-

CTBHA, HHIHOHDYIOM Mt MOHICHHYIO YCTOHYHBOCTS KO BCEM K/IOHAM. Oba nneya xpomo-
coM 6A, 2B, 6B, u 4D u MieYH Xpomocom 1AL, 3AL, 4AL, 5AL, 3BS, 2DS KOHTPOJIHpY-
T cneunduaHOCTL Nonurennoi YCTOHYHBOCTH. BONBIMHCTBO M3 Hux HMEET MOJIMIreHsI
YCTOHUMBOCTH k 3-4 kinonam rpuba (k Ne59, No76, Ne98 u Ne91). Mneun xpomocom 6BL,
6BS, 2DS, 4DL YHaCTBYIOT B KOHTPONHPOBAHHH MONHIeHHOH YCTOMYHBOCTH TONBKO K 011~
HOMY K1OHY (Ne98 mmm Ne9.2) n He mecyr FEHETHYECKHX (DAKTOPOB, OTBETCTBEHHBIX 3a
hopmuposanue PE3HCTEHTHOCTH K OCTANbHBIM HEThIpEM natotunam. Bonee CYUIECTBEHHYHO
PoJb B nll@'li}epet-lu}ia.nbuux BIaHMOIeHACTBHAX PacTeHHA-X039HHA H NATOreHa HIpaeT rue-
4o 2BL, KOTOpO€e HeceT nonureny YCTOHYHBOCTH K kioHaMm NeS9 u Ne9. 2 H HE HMeeT HX K
APYTHM HCCenoBaHHRIM NaToTHMaM.,

Hsyuenne NONMHreHHOH yeTolymBocTy AHTENIOUCHTPHYECKHX NHHHA MIEHULB! K Oypoii
PXaBiuHe nokasano: 1) g SAUHTHBIX PEAKIMAX PacTeHHA-X03AHHA y4acTeyeT GONbUIHHCTBO
Xpomocom, 3a HCKMoYeHHeM ey 4AS g IDS; 2) 21 nneyo xpomocom Hecer MOJTHreHbI
YCToHYHBOCTH KO BCEM MCCle10BaHHBIM NaToOTHNAM; 3) BLIABICHBI IUTEYH XpOMOCOM, crie-
WHOMIHO yuacTRyiowmme p $opmupoBanun nommrenHoii YCTOHYMBOCTH K ONpeneneHHbIM
KJIOHaM rpuba; 4) YCTaHOBJIEHO, 4TO mueyo 3DS HECET reH (MM reHsl), HHTHOHpYIOmMi
yeroitausocts, k H3YYCHHBIM NaTOTHNAM BO30y AHTens Gypoii pxasuHHEL
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CHROMOSOME CONTROL OF POLYGENIC RESISTANCE
SPECIFICITY OF COMMON WHEAT TO BROWN RUST

Buloichik, A.A., Borzyak, V.S., Voluevich, E.A.

Institute of Genetics and Cytology of NAS of Belarus, Minsk, Belarus

Specificity of wheat polygenic resistance to brown rust was shown by L.G.Odintsova (198§
Involvement of cytoplasmic genetic system of Triticum aestivum L. in differential interactios
between host-plant and pathogen was revealed later on (Voluevich, Buloichik, 1995).

The goal of the current research was to ascertain the involvement of individual chrom
some arms of common wheat genome in controlling polygenic resistance to brown rus
Thirty eight ditelocentric lines of Chinese Spring served as a material. Cut-off leaves
9-day seedlings placed in agar-agar medium with addition of benzimidazole were used fi
analysing polygenic resistance (Voluevich, Buloichik, 1991). Five brown rust patho
were inoculated with uredospore water suspension. Pathogen clones were distinguished
virulence genes in a set of isogenic lines of Thatcher and by aggressiveness to Chine
Spring. The mean-spore-forming ability of pathogen clone per 1 cm?® of leaf area (MSF
was determined after 8 days following inoculation.

The data obtained have shown that the absence of chromosome arms 4AS and 1DS do
not affect polygenic resistance to any fungus pathotype studied. Resistance polygene
whose expression do not depend on pathogenic peculiarities of brown rust clones, we
localized on both arms of chromosomes 7A, 1B, 5B, 7B, 6D, 7D and on arms 1AS, 2Al
3AS, 3BL, 4BS, 1DL, 2DL, 3DL and 5DL.The absence of arm 3DS resulted in great r
duction in MSFA of 5 pathogen pathotypes. This arm seems to bear a strong genetic fact
(or factors) of general action inhibiting polygenic resistance to all the clones. Both arms
chromosome 6A, 2B, 6B and 4D and the arms of chromosomes 1AL, 3AL, 4AL, 5AL. 3F
and 2DS control polygenic resistance specificity. Most of them have polygenes of resi
tance to 34 fungus clones (to N59, N76, N98 and N91). The arms of chromosomes 6B
6BS, 2DS and 4DL are involved in controlling polygenic resistance only to one clone
or N9.2) and do not carry the genetic factors responsible for developing resistance to oth
4 pathotypes. The arm 2BL that carries polygenes of resistance to clone N59 and N9.2 2
has no them to other pathotypes studied plays a more important role in differential intera
tions between host-plant and pathogen.

The study on polygenic resistance of wheat ditelocentric lines to brown rust has shown t
following: 1) most of chromosomes, except the arms 4AS and 1DS, are involved in hos
plant defense reactions; 2) 21 chromosome arms carry polygenes of resistance to all th
pathotypes studied; 3) chromosome arms specifically involved in developing polygen
resistance to certain fungus clones were revealed; 4) the arm 3DS carries gene (or gen
inhibiting resistance to the studied pathotypes of brown rust.
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HCTOPHYECKHE ACHEKTBI MEXIYHAPOTHOM ITPOIPAMMEI
1O NIIEHUIIE U EE BYIYIIUE 3AIAYHA

Mopezynoe A.1, Padxcapam C.2, Ban I'inxens M2

| CIMMYT, Almaty, Kazakhstan;
ICIMMYT, Mexico, D.F., Mexico

K 2020 r. noTpeOHOCTS B MINEHALE B r106aNbHOM MaciTabe COCTABHT, B COOTBETCTBUH C
nporxo3amu, ot 840 (Rosegrant et al., 1995) go 1050 mnn. T (Kronstad, 1998). Y106k noc-
THYB TAKOIO Pe3y/ibTaTa, HeOOXONMMO YBEAHIMBATE MHPOBOE NMPOH3BOACTBO MILEHHLB! Ha
1,6-2,6% eXerofiHo Mo OTHOLWIEHHIO K HbiHELIHeMY YpoBHI0 B 560 mumH. T. [Tpupoct MHpO-
BOH MPOMYKLHM 3EPHOBLIX KYNLTYD ¢ 1950 r. Ha 90% Gbin obecneyeH poctom Ypoxaiino-
et muernus! (Mitchell et al., 1997). Henonssosanue copros, nomyvuenusix s CIMMYTe.
Cenexunonnsie Metonsl CIMMYTa wHanpasness: Ha MONYy4YEHHE COPTOB C LIMPOKHMH
NANTHBHBEIMH BOSMOXHOCTAMH, YCTOHYHBBIX K GO/NIE3HAM M NAIOMIMX BBICOKHE M CTAGHIL-
HBIC YpOXaH B CaMbiX pa3HYHBIX arpOKIHMATHYECKHX ycnoBHAX. Takoil MoaXon npuHec
3HAYUTENbHBIE pe3ynbTaTsl. ObIas nocesHas Miowans APoBoH MArko MIUEHALILI B Pa3BH-
BAIOMIHXCA CTpaHax (3a uckmovennweM Kurad) coctasnser okono 63 MnH. ra, M3 HHx
36 MIH. ra 3aceBaeTCA COPTaMM M3 Koyvlekuud CIMMYTa, Llenesan cenexims — mera-
CPEN0Bad KOHLENUHA. TOOB! YAOBICTBOPHTH NoTpeGHOCTH pasHooOpa3HeIX reorpaduye-
CKHMX 00nacTeil, B KOTOPBIX BBIPALIHBAIOT nenuuy, CIMMYT B 1988 r. paspaGoran mera-
CpenoByio konuenumio (ME) (Rajaram et al., 1994). ME - ato IIHpOKaA, He oDA3aTensHO
HENpEpbiBHaA o6nacTk, 3aHuMalowas Gojee, yem OOHY CTpaHy, YacTO — TPaHCKOHTHHEH-
TanbHad, KOTOpas OMpeNeNAeTCs CXOAHBIMH GHOTHYECKHMH H abHOTHYECKHMH CcTpeccu-
PYIOmHME (akTopamH, noTpeGHOCTAMM drpOTEXHHKH, TPaNHUHAMM noTpebnenns w, mwia
yaoGcTea, 06BeMoM NPOU3BOIHMOI mpoaykunH. Henons3osanue o6wmpHoli reneTHueckoit
Kojuie A NIOJEPKAHHA N'eHETHYECKOrO pa3Hoobpasus. Bonbimue pecypchl reHeTHYe-
CKHX KOMUTEKUHH HeOOXONMMBI 118 MPOBEACHHS TIATENLHOMN | YCNELHOH cenekuHOHHOIM
nporpammel. Ocoloe BHHMaHHe YACTACTCA TEHETHYECKOMY pa3HooOpa3uio KoJekumii
coproB CIMMY Ta 15 Toro, uto6bi cBECTH K MHHHMYMY PHCK HX FéHETHYECKOH yA3BHMO-
CTH, T.K. 3TH COpTa BEIPAIMBAIOTCA Ha OOWIHPHEIX TeppuTOpHAx. [pynna POIHTENBCKHX
JIMHHH, paccMaTpHBaeMbIX B ka4yecTse 0asel IA NMpoBefeHHS CKPelHBAHHHA, Kaxasiit roq
cocrasnget 300-500 nunuit. Isamast B rox okono 30% POOMTENBCKHX COPTOR 3aMellaeTcs
HOBBIMH, NPEBOCXOALUMMH MX copramu. Tec BaHHE B Pa3HOOODPa3HBIX YCIOBMAX M

antauus. Oxono 4000 ymyvimeHHBIX JHHHI MIUEHHUB, MONYYEHHBIX HAa MpH-
MepHO 1500 skcnepumenTansHix ACNIAHKAX H B MHTOMHHKAaX €XErofHO PacChiiaeTcs B
Gonee uem 200 PA3MHYHBIX MecT. TecTHpoBaHHE BO MHOIHX MECTax HrpaeT KI0YeByio
POJb IS BhIABNEHHS HAWTYJIUHX BapHAaHTOB [UIA CKpEIIHBaHMIi. ITockonbky uennounas
fporpamma noseonger MPOBOMHTE 1IBa NMOMHKIX CENEKLHOHHBIX LHKIA B roJI, NpOXOOHT 5-6
AIET OT ckpemmBanmii 1o MEKIYHAPONHOrO PacnpOCTPAHEHHA YAYYIIEHHBIX THHHAIN cpenu
YHaCTHHKOB mporpamms, Takaa «Bo3BpaTHas cefekumomHas nporpamma» obecneyusaer
HETIpEpEIBHOE GLicTpoe HakomeHHe HYKHBIX reHoB. CelleKilHa Ha VBeNHYEHHE YpoKakiHo-

CTH M moBbinenue CTabunbHoCTH. B cpenmeM, exeromHsi NMPHPOCT YPOXKas MIUEHHIBI
CIMMYTa cocrapnser 0,9%, u HeT HMKaKUX CBHAETENBCTB TOTO, YTO AOCTHTHYTO TUIATO.

FeHETHYeCKH 06y croRnenHbIH Mporpece B yBenHeHHN NOTEHUHANA NPOAYKTHBHOCTH
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TECHO CBA3aH C BO3pacTaHHeM akTHBHOCTH doTocHHTe3a (Rees et al., 1993). Kak axth
HOCTB (POTOCHHTE3a, TaK H NOTEHLHAN NPOLYKTHBHOCTH BO3pochH 3a 30-TieTHHI nepHg
Ha 25%. 3TH 3aKNO4YeHHA MOTYT HMETh BaXKHOE 3HaueHHe wiA Oymyuieit cTpareruu cene:
uHoHHO#M mporpaMmel CIMMY Ta, nockonsky ecTh JaHHBIE, YTO MOCEB MUUEHHUB! ¢ MeH
THNoM, obecnednBaloiuM Gonee BHICOKYH) CKOpocTh GoTOCHHTE3a, MMeeT Donee HU3
temnepatypy. [locnennss moxer GbiTh OBICTPO M NMPOCTO M3MEPEHA C MOMOIIBID TEPMC
MEeTpa, KOTOpBIH 3KCNEPHMEHTATOP AEPXMT B pyke. CelneKuns Ha LIHTENBHYH YCTOHY
BoCTh K Oonesnam. Ctparerns CIMMYTa B OTHOLIEHHH BHAOB PKaBYHHBI, NOPAXKAOLIH
3€pPHOBLIE KY/bTYphl, 3aKIIOYaeTCA B TOM, 4TOObI BECTH CeNIeKLMI0 Ha 00Uy YCTOMHY]
BOCTh (HH3KYIO NOpakaeMOCTh PXaB4HHOMN) Ha OCHOBE I'€HOB, BKJIaJl KOTOPBIX B 3Ty ycToj
YHBOCTh OBLI HCTOpHYECKH MOOKa3aH. DTy HecrmeuH(pHUECKYH YCTOIMHBOCTE MOXKHO
AansHe#ueM pasHooOpa3HTh, HaKalUIMBad pas/iMYHElE MONHNeHs! H KOMOMHHPYA HMX C pa
JIHYHBIMH CeLHHYHBIMH reHaMH, 4ToObl 00ecneyHTs onpe/ieNeHHYI0 CTeNeHb NONONH
TENLHOTO FeHETHYECKOro pasHooOpasHa. 3Ta KOHUENLUMA NMPHMEHAETCA TAKkKe K ApYrE
Done3HaM, TakHM, Kak BeI3bIBaEMas CeNnTOpHell IMCTOBas NATHHCTOCTH, BhI3bIBaeMoe (

PHYMOM MOpaXeHHe Kooca W T. A. O6cyxnaloTes fanbHeliuine HANPABIEHHS MCCIIEIOB
HHH B cnieqyomux obnacTax: cTabWibHOCTh YpOXKad U €ro NOTEHUHAN, MHTAHHE PACTEHE
tbu3nonorns, rubpuanas nueHnna, GHOTEXHONOMHA.
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HISTORICAL ASPECTS OF INTERNATIONAL WHEAT PROGRAM
AND FUTURE CHALLENGES

Morgounov, A.l, Rajaram, S.2, Van Ginkel, M.2

| CIMMYT, Almaty, Kazakhstan;
2 CIMMYT, Mexico, D.F., Mexico

The forecasted global demand for wheat in the year 2020 varies between 840 (Rosegrant et
al., 1995) to 1050 million tons (Kronstad, 1998). To reach this target, global production
will need to increase 1,6 to 2,6% annually from the present production level of 560 million
tons. Increases in realized grain yield have provided about 90% of the growth in world
cereal production since 1950 (Mitchell et al., 1997). Adoption of CIMMYT-based
germplasm. CIMMYT’s breeding methodology is tailored to develop widely adapted,
disease resistant germplasm with high and stable yield across a wide range of
environments. The impact of this approach has been significant. The total spring bread
wheat (7riticum aestivum L. ) area in developing countries, excluding China, is around 63
million ha of which 36 million ha or 58% are planted to varieties derived from CIMMYT
germplasm. Targeted breeding — the mega-environment concept. To address the needs of
diverse wheat growing areas, CIMMYT has introduced in 1988 the concept of mega-
environments (ME) (Rajaram et al., 1994). A ME is defined as a broad, not necessarily
contiguous area, occurring in more than one country and frequently transcontinental,
defined by similar biotic and abiotic stresses, cropping system requirements, consumer
preferences, and, for convenience, by a volume of production. Use of a diverse genepool
for crossing to maintain genetic diversity. Broad based plant germplasm resources are

since it is grown on large areas. Parental group of lines considered for
rossing in any year consist of 500-800 lines. Twice a year around 30% of the parental
stocks are replaced with outstanding introductions. Multi-locational testing and wide
tion. Around 1500 sets of yield trials and screening nurseries consisting of around

000 advanced bread wheat lines are annually sent to more than 200 locations. Multi-
Ocational testing plays a key-role in identifying best performing entries for crossing. Since
e shuttle program permits two full breeding cycles / year, it takes around five to six years
Crossing to international distribution of advanced lines to cooperators. This “recurrent
lection program™ ensures continuos and fast pyramiding of desirable genes. Breeding for
igh vield potential and enhanced stability. The average yield increase in CIMMYT wheat
% and there is no evidence that a yield plateau is reached. This genetic
reasing the yield potential is closely associated with an increase in the
hotosynthetic activity (Rees et al., 1993). Both, photosynthetic activity and yield potential
creased over the 30 year period by some 25%. These findings may have major
plications on CIMMYT's future selection strategy since there is evidence that wheat
€notypes with a higher photosynthesis rate have a lower canopy temperature, which can
© easily, fast and cheaply measured using a hand-held thermometer. Breeding for durable
£45¢ resistance, CIMMYT's strategy in the case of cereal rusts is to breed for general
Sistance (slow rusting) based on historically proven stable genes. This non specific
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resistance can be further diversified by accumulating several minor genes and com
them with different specific genes to provide a certain degree of additional g
diversity. This concept is also applied to other diseases like septoria leaf blotch, fu
head scab etc. Future research directions in the following areas are discussed: yield s
and yield potential, plant nutrition, physiology, hybrid wheat, biotechnology.
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Cekyus 1/ Session 1

MUTOrEHETHYECKHHA AHAJIN3 HECTABWJIBHBIX MYTAHTOB
IIITEHHIIbI

Cenv JI.A., Bonooun B.I'., Enegp A.B., Banax I1.B., Muxanenxo H.A.

HHCTHTYT reHeTHkH u uuToniornd HAH, Musck, Benapyce

I[lpu obmyyenun copToB ApoBOH MEHHIB ramma-nmyuamu no3oif 10 kP Hapsamy ¢
CTAHTHBIMH MYTaHTaMH N0 MOp(oNorHYecKUM MPH3HAKAM NOJNYYeHbl Takke W HecTaf
HBIE MYTaHTBI, KOTOpbIE B pAlle NOCNEAYIOUHMX MOKONEHHH pacleIUIAIuCh N0 MYT:
MpH3HAKy Ha HecKonbko ¢eHoTHnoB. Hekotopsie GopMbI Yyepe3 pAl MOKoNeHHH CTa
3HpOBATHCE. OCOOEHHOCTH HeCTAOMILHBIX MeHOTHNOB O0YCNOBWIH HX JanbHeifllee W
HHE LHTONOTHYECKHMMH MeTofaMH. ¥ 3TuX dopM u Mx ruGpHaoe F, ¢ HCXxoaHBIMA cop
W3y4eH MelHo3 npu MHKpocnoporerese. Ilokasano, 94To HecTaOMIBHBIE MYTaHThI AB
pe3yJIbTaTOM Kak FeHHBIX MyTauwil, Tak W pa3nu4HeiX abeppaumii xpomocom. He
HBIE MYTaHThl OTIHYATHCE OT KOHCTAHTHBIX H OT HCXOOHBIX COPTOB KakK M0 KOJHYE
H 1o TMnaM Hapywmeruii. OcoGeHHO OTYETIMBO MPOC/EKHBAETCS PA3IHHLIA MO KOI
HapylieHHH B MEpPBOM JEJEHHH Meifo3a. Y BceX H3Y4YEHHBIX HecTaOHIBHBIX
KpPOME OJIHOTO, YacToTa HapylleHuil ObLna Bbille, YeM Yy KOHCTAHTHBIX NeHOTHNOB. ¥
TAHTOB, MoNy4eHHBIX Ha copte CoHopa 64 u JlenuwHrpanka, mpeoGnaganu Hapyil
KOHBIOTALHH, PaCXOXKIECHHA XPOMOCOM H MOCTHI. ¥ MyTaHTOB Ha copte CoHopa 63 H
ma Pomxo 64 npeobnagany Te ke aHOMAaTHH, KpOME MOCTOB. B TO ke BpeMs Y HHX
TENILHO BO3POC/IO YHCIO (ParMEeHTOB TO CPaBHEHHIO ¢ HCXOOHBIM coptoM (c 16,
48,9%). Takum obpasom, 1A BceX HeCTAOGHIBHLIX MYTaHTOB XapakTepHO mpeobnal
HapylIeHHH, YKashIBAIOWMX HAa ocnabieHHe KOHBIOTALMH XPOMOCOM (OTKPBIThIE GHE
Thl, yHuBanenTsl). Hamu usyvena rerepoxpomaruHoBas (I'X) ctpykTypa XxpoMocoMm §
TOTa CECTPHHCKHX XpoMaTHAHEIX oOMmeHoB (CXO) y HectabunbHbiX MyTanToB. Mccie
HHA MOKa3alH, 4T0 HecTabmibHbie MyTaHTbI B OobLueit CTENEHH OTIHYAIOTCA OT MCXC
coptoB mo I'X cTpyktype xpoMocoM u uactore CXO, 4eM KOHCTAHTHBIE MyTaHTHI I
nH4ecTBEHHOMY conepxaHuio I'X u no crenenn nonumopduszma I'X pucyHka XpoMi
Jia HecTaOWIBHBIX NEHOTHIOB IUIEHHIBI XapakTepHo Golee Bhicokoe uucao I'X auck
XpOMOCOMY, 4€M JUIA KOHCTAHTHBIX MEHOTHNOB. Y HecTaOMNbHBIX MYTaHTOB Hab/mOM
TEHAEHUHA K BO3pacTaHHiO Ykcaa xpomocoM ¢ CXO no cpaBHEHHIO C HCXOAHBIM COR
OJHAKO, CTEMeHb BO3PACTAHHMA Y PasHBLIX MyTaHTOB pa3nHuyHa. Haubonewme pazn
KAY HECTAOWILHBIMH M KOHCTAHTHBIMH T€HOTHNAMH HabmoaaiMch No YHcTy o6MeH
OJIHY XPOMOCOMY, Y HeCTaOWIbHbIX T€HOTHIOB 3TOT MOKA3aTeNh 3HAYHTEBHO BhILIE.
3ynbTaTe MCCNENOBaHHI YCTAHOBNIEHO, YTO Y HeCTAOMIBHBIX MYTAHTOB CYyLIeCTBYeT
MOCBA3b MEXIY HHCIOM (EHOTHIHYECKMX KJIaccoB M CTENeHbI0 mosnumopdusma I
CyHKa XpoMocoM. [lo IpyruM reTepoXpoMaTHHOBBIM MapaMeTpaM B3aHMOCBA3H C &
¢eHoKIIacCOB He OOHAPYXEHO.
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OGENETIC ANALYSIS OF UNSTABLE WHEAT MUTANTS

en, LA., Volodin, V.G., Yelef, A.V., Vanakh, P.V., Mikhalenko, N.A.

stitute of Genetics and Cytology, NAS of Belarus, Minsk, Belarus

Along with constant mutants by morphological traits, unstable mutants, which segregated
y mutant trait into some phenotypes in a number of subsequent generations, were also
btained by exposing spring wheat cultivars to 10 kR gamma radiation. Some forms stabi-
ized in a series of generations. Peculiarities of unstable genotypes gave rise to their subse-
quent study by cytological methods. Meiosis during microsporogenesis was studied in these
orms and their hybrids F, with initial cultivars. Unstable mutants were shown to result
from both gene mutations and different chromosome aberrations. Unstable mutants differed
rom constant and initial cultivars in both quantity and types of disturbances. The differ-
ence in the quantity of disturbances is more distinctly followed in the first meiosis division.
The disturbance frequency was higher in all the unstable mutants studied, except for one,
than in constant genotypes. Disturbances in conjugation, divergence of chromosomes and
idges prevailed in mutants obtained in cuitivars Sonora 64 and Leningradka. The same
inomalies, except for bridges, prevailed in mutants of Sonora 63 and Lerma Rodgo 64. At
he same time the number of fragments in them increased greatly in comparison with the
nitial cultivar (from 16,3 to 48,9%). So, prevalence of disturbances pointing to attenuation
f chromosome conjugation (rod bivalents, univalents) is characteristic of all unstable mu-
ants. We have studied heterochromatin (HC) structure of chromosomes and frequency of
ister chromatid exchanges (SCE) in unstable mutants. Investigations have shown that un-
table mutants differ to a greater extent from the initial cultivars in the HC structure of
omosomes and the SCE frequency than constant mutants for both quantitative HC con-
ent and the degree of polymorphism of chromosome HC pattern. A higher number of HC
isks per chromosome is typical for unstable wheat genotypes than for constant ones. The
endency to an increase in the number of chromosomes with SCE as against the initial cul-
ivar is observed in unstable mutants, however the extent of increase is different in various
utants. The greatest differences between unstable and constant genotypes were noted in
number of exchanges per chromosome. This value was much higher in unstable geno-

YPes. As a result of investigations, it was revealed that there is relationship between the
umber of phenotypic clas

osome HC pattern. No
ther heterochromatin parameters.
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HCIIOJIH30BAHME JUCOMHBIX JIMHHAMN OIAJI 1)1 U3YYE
TETEPO3MCA Y ININEHHAILIBI

Kyoenxo JL.H., Anucumosa H.B., [JoineHox JLA., Ayeeuu A.IL., Lllanmypenxo

MucTHTYT reneTukd W imronorni HAH, Munck, benapychk

TpensnoXeH HOBBIH MOIXO/ MPOrHO3HPOBAHHA FETEPO3NCA C HCMONBIOBAHHCEM OLICE
JNIeKyAAPHO-TeHETHYECKOrO MOIMMOP(H3MA OPHIHHANLHOTO HCXOAHOTO MmaTepHana.
Hylo paboTy BKTIOYEH Ka4eCTBeHHO HOBBIH reHeTHUeCKHi MaTepHal — JHCOMHBIE |
cO3NAHHbIE HAa OCHOBE 42-XPOMOCOMHBIX pacTeHHH H3 MOTOMCTBA MOHOCOMHKOR

rueHHusl Onan. Panee HAMH MOKAa3aHO, YTO H3MEHYHBOCTh 42-XPOMOCOMHBIX pag
MpOIIeIIHX Yepe3 MOHOCOMHOE COCTOAHHE, 3HAYHTE/NbHO UIMpE, 9eM HCXOJHOTC
Onan. Mexay THCOMHBIMH THHHAMH BbISB/ICHBI PasiiHiHi MO XapakTepy NMPOABIICE
JINYECTBEHHBIX NMPH3HAKOB, CH/e KOPPEIALMOHHBIX CBA3CH, kOMOHHALIHOHHOH CMIO
cti. Bee 3T0 ABHIOCH OCHOBAHHWEM JUIS BKIIIOYEHUA JUCOMHBIX JIHHHHA B HCC/EN0BAE

¢exTa reTepo3uca y MUEHHIB!.

3aech NMpeACTABJEHBI Pe3yNbTaThl H3Y4EHHA rubpunos F,, nomyueHHbIX OT CKpEll
MOJIHOM CepHH MMCOMHBIX JHHHI Onan (21 JMHKA) C TPEMA COPTaMH-TECTEPAMH.
NU3MPOBaHKI ClEYIONIHe MPH3HAKH: JUTHHA KOJIOCA, YHCIIO H Macca 3€peH rIaBHO
ca, Macca 3epeH pacTenns, macca 1000 sepeH. B koMOHHAUMAX C COPTOM Jlenw:
NATHAAUATH THOPHIOB OKAa3aNHCh IETEPO3HCHBIMH MO Macce 3epeH KOJoca, MpHHE
GombiHii reTepo3uc HaBMOANCA B CKpelMBaHuAX ¢ JuHuaMH 1B, 6B 7B (26

24.4%). B xomGuHaumu muaus 7B x XapskoBckas 8 reTepo3uc Mo 3ToMYy NpH3HA :
BuN 26,6%. MeHee 3HauMTeNbHLIH TeTepo3uC HAOMOAAICA €mie B MATH KOMOHHA
coprom Xapbkobckasa 8. Ilo mMacce 3epeH pacTeHHA MAKCHMATBHBIH TETEPO3IHC C
55,3% B ckpelMBaHUK THHUK 4B ¢ coprom Xapskosckas 8. ITo macce 1000 3epeH
auc mposewics y 14 ruGpHIOB, MOMy4YEHHBIX OT CKpELUIHBAHHA JNHHHH ¢ copTOM
rpanka, y 10 u3 HuX OH coctasun 10-18%. 13 ruOpHIOoB, MOMYYEHHBIX OT CKpel
nuHul ¢ copToM XapbkoBckas 8 Takke HMETH IeTEPO3UC MO TOMY NpH3HAKY. ITo =i
PEH I7IaBHOTO KOJIoca M3 63 koMOHHALMH CKPEIUMBAHHA NETEPO3HC Habmonancsa JTHIN
Cily4asx, MaKcHMaTbHoe ero nposnnerue 12,6% Obuio y rubpunos 7B x XapbKOBCKS
TEpPO3HC MO UIHHE KOJIOCA MPOABHICS TONBKO B CKPELIHBAHHAX C COPTOM JlenuH:
He npeBbiman 5%.

AHATH3 TONYYEHHBIX NAHHBIX MO3BOJMI BbIAEIHTh NHCOMHBIE JHHUH, TIPH CKPEL
KOTOpBIX C COpTaMH-TecTepaMH B Gonblieil wiH MeHblLeH CTENCHH NPOABMICA et
TH JHHHHM BKIIOYEHB! B MOJIEKYJAPHO-reHeTHYECKHA aHA/H3 Ha OCHOBE TOJIHM
LEeMHOM peakuMn. DTHM METONOM OyAyT MpOaHANH3HPOBAHLI XPOMOCOMBI IHCOME
HHHl 110 W3BECTHBIM MHKPOCATEILTHTHBIM T0C/E10BaTENBHOCTAM C HCMO/NB30BAHH
dugeckux npaliMepoB K ITHM TOC/EN0BATENBHOCTAM. BO3MOKHO, COMOCTABIEHHE
reHeTHIeCKoro nonmMMopdusma, onpeaensemoro Ha ocxose [1LIP, ¢ nposBeHHEM
3Wca y FHOPHIOB B TECTEPHBIX M AHAUICIbHBIX CKPEIIHBAHHAX HECKOJILKO MPOJILET
NPHPOIY CTONB CIOXKHOTO H HHTEPECHOTO ABJIEHHS, Kak FeTepO3HC.
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USE OF OPAL DISOMIC LINES FOR STUDYING HETEROSIS
IN WHEAT

Kudelko, L.I, Anisimova, N.V., Dylenok, L.A., Yatsevich, A.P., Shapturenko, M.N.

Institute of Genetics and Cytology, NAS of Belarus, Minsk, Belarus

In spite of the fact that heterosis is studied and used in different crops, deve[-:_:pment of new
approaches to heterosis prediction, in particular based on utilizing original initial material
and estimating its molecular-genetic polymorphism, deserves attention. The given paper
contains qualitatively new genetic material, namely disomic lines developed on the basis of
42-chromosome plants from monosomic progeny of Opal spring wheat. Earlier we have
shown that variability of 42-chromosome plants that completed monosomic state is much
wider than in the initial variety Opal. Differences in the pattern of displaying quantitative
characters, strength of correlation, combining ability were revealed among disomic lines.
All this was the ground for including disomic lines in studying heterosis effect in wheat.

Here are given the result of studying F, hybrids from crossing a complete series of Opal
disomic lines (21 lines) with three varieties. The following traits were analyzed: ear length,
grain number and weight of major ear, plant grain weight and 1000-grain weight. In the
combination with v. Leningradka fifteen hybrids were heterotic for ear grain weight, with
highest heterosis being observed in crosses with lines 1B, 6B and 7B (26,8, 26,1 and 24.4%
respectively). In the combination 7B x Kharkovskaya 8 heterosis for this trait was 26,6%.
Minor heterosis was also observed in 5 combinations with v. Kharkovskaya 8. Maximum
heterosis made up 55,3% for plant grain weight in crossing the line 4B with v. Kharkov-
skaya 8. Heterosis was also observed in other 12 crossing combinations with the same vari-
ety. Eight hybrids with v. Leningradka were heterotic, the highest value (44,8%) was
shown by the combination 6D x Leningradka. Heterosis for 1000-grain weight manifested
itself in 14 hybrids with v. Leningradka and made up 10-18% in 10 of them. Heterosis for
is trait was also observed in 13 hybrids with v. Kharkovskaya 8. As for the number of
grains per major ear, out of 63 crossing combinations heterosis was noted only in 3 cases,
ith its maximum manifestation (12,6%) being in hybrids 7B x Kharkovskaya 8. Heterosis
ear length manifested itself only in crosses with v. Leningradka and did not exceed 5%.

e analysis of the data obtained allowed selection of disomic lines at crossing of which
ith varieties heterosis manifested itself to a greater or smaller degree. These lines were
included in molecular-genetic analysis based on polymerase chain reaction. This method
ill be used for analyzing chromosomes of disomic lines in terms of the known microsat-
llite sequences by using specific primers for these sequences. Perhaps, comparing the data
f genetic polymorphism, determined on the basis of PCR, with heterosis manifestation in

Yorids will slightly clarify the nature of so complicated and interesting phenomenon as
eterosis.
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EEJIKA AHTUT'EHBI 3EPHA KAK MAPKEPBI XPOMOCOM MAT'KQ
MNIIEHHIIBI

Xaxumoea A.T.

lNocynapcreersiil HLL PO Beepoccuiickuit HHH pactennesoncTsa uM. H.H.BaBunos:
Cankr-Iletepbypr, Poccus

HenponaMuHOBbIe OeNkH 3epHa, IKCTparHpyeMeie H3 MyKH 70% 3TaHONOM, HMEIOT B
KYIO aHTHTEHHYIO aKTHBHOCTb. DTH G€/1KH OBLTH HCTIO/B30BaHb! JUIA ceposiorHyeckoi
TH(uKamu reHoMoB A, B 1 D MONHIUIONIHOH NINECHHLIE! (Konapes u ap., 1976).
MALHs O TeHETHECKOM KOHTposie 3TiX GenkoB HeobXoaHMa, YTOOR! HCIIONB30BAT M)
MapKepbl XpOMOCOM MuIeHHIBL. JlaHHOe COOOMLIEHHE OMHCHIBAET BALIACACHHE HET
rpyIIN aHTHreHOB B COCTaBe Henmpo/iaMHHOBBIX GenKkoB, H3y4eHHE HX XpOMOCOMHOI0
TpOJIs, HAac/le0BAHUA W PacnpeleNIeHHA Y PasiHiHbEIX BHIOB Triticum L. u Aegilops
7IH HCIIONB30BaHb! MOMHKIOHANBHEIE HMMYHHBIE CHIBOPOTKH Ha CNHPTOPacTBOPHMBIE €
Ae.tauschii u Ae.longissima. Monocneuxduyeckne ChIBOPOTKH MONyHalH H3 MOME
HANBHBIX ChIBOPOTOK MyTeM HX abcopOumn GenkaMu pasHbIX BHIOB. C noMoubo 3TH
BOPOTOK GbUTH BBIIE/ECHE! YeThipe TPYMNMbl aHTHICHOB. OHH, COOTBETCTBEHHO, OBLIH
3navens! kak 1-1V. Auturens: rpynn I-111 6eutu npeacTaBieHbl AByMA—TpPEMA KOMIE
TaMH ¢ 6nu3koit MMMy HO-aH(hY3HOHHOM MOABHKHOCTBIO, 3 TPy Mkl IV — OnMHOYHBE
rurenoM. TToka3anbl BHYTPHBHIOBBIE H MEXBHIOBbIE PAa3HYHA MO PAcNpeiE/ICHHIO |
renoB. Tak, anTuress! rpynmsi 1 6su1H oGHapyXeHsl TONbKO y Ae. tauschii ¥ MATKO¥
HH1IbI. AHTHreHsl TPYNs! [ NPHCYTCTBOBANH Y BCEX NHIUIOHIHBIX BHIOB STHIONCA M
HMIIBI, TeTpamionaHsix BunoB T.timopheevii v T.araraticum ¥y BCEX M3yHEHHBIX £
MATKOMH TIIeHHIb! 32 HekmoyenneMm Hoocubupckoit 67. AnTurenst rpynmsi 111 xapa
Bl IUTA QMIUIOMIHBIX M TeKCATUIOMAHBIX BHIOB 3ruiomnca W muexwnsl. Ho y Gobu
TeTPATUVIOMAHBIX MUICHHI OHH HE BBIABICHbI. JTH AHTHICHbI ObLTH O0OHapYXeHB! TOM
T dicoccum u Hexotopsix coptoB T.durum. Antured rpynnsi [V Obul mpen
Ae.longissima, Ae.sharonensis, Ae.tauschii w Ae.umbellulata. Y copToB MATKOH H
NIIeHA BHISBAEHA AH(QepeHIHaLMs N0 HATHYHIO- OTCYTCTBHIO JAHHOrO aHTHICHA.
[10JIb30BAHHEM HY/UTH-TETPACOMHBIX M JMTEIOCOMHBIX JIMHHI COpTa Chinese Spring (§
TaKKe NHHUA ¢ MEXCOPTOBBIM 3aMelleHHem xpomocom CS/Cheyenne u CS/Hope:
onpeie/ieHa XpOMOCOMHAA JIOKANH3aLHA [eHOB, KOHTPOJIMPYIOIIHX CHHTES AHTHICHO
710 TOKAa3aHo, YTO aHTHreHsl rpynnbl I 1 11 KOAHPYIOTCA FEHAMH, JIOKaNH30BaHHBLIMA
poTkuX Teyax xpomocom 7D u 5D. B TO Bpems, KaK aHTHIeHbI IPYIIHI 111 koHTpa
JOTCA TeHaMM JUTMHHBIX TUied xpomocom 5B u 5D. I'e, onpeaensiomsi aHrTHreH Iy,
IV, pacnionoxeH B xpomocoMe 3B. Hacnenosanue aHTHI€HOB TPYTITT Il 1 IV m3yvais |
F, ruGpHIOB OT CKpeIMBaHHA MeXy co00i COPTOB MATKOH MIICHHLIE! Canthatch 1
cubupckas 67, Hope n Kharkov W233. Tlokasau MOHOTEHHEIH Xapakrep Hacneao
o6oux rpynn anTHreHos. [lonyyeHHbie JaHHbIE CBHACTENBCTBYIOT O NEPCNEKTHBHOCA
MOJIb30BaHHA AHTHIeHOB KAK MAapKepOB XPOMOCOM B aHanH3€ MEKBHIOBBRIX rudpHl
MHTPOTPecCHBHBIX OPM, MOMYYEHHBIX C y4aCTHEM pasJIHIHBIX BUIOB Srijlomnca u i
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PROTEIN SEED ANTIGENS AS MARKERS OF BREAD WHEAT
FROMOSOMES

I.Vavilov All-Russia Institute of Plant Industry, St. Petersburg, Russia

onprolamin proteins of cereal seeds extracted from flour with 70% ethanol have high
antigen activity. These proteins were used for serological identification of the genomes A,
3 and D of polyploid wheat (Konarev et al., 1976). The information on a genetic control of
hese proteins is necessary for usage them as markers of wheat chromosomes. This report
describes isolation of four groups of antigenes in the composition of non-prolamin proteins,
nvestigation of their chromosomal localization, inheritance and allocation in different
species of Triticum L. and Aegilops L. Polyclonal rabbit antisera to ethanol soluble proteins
of Ae.tauschii and Ae.longissima were applied. Monospecific antibodies from polyclonal
antisera were obtained by absorption them with seed proteins of different species. Using
monospecific antibodies four groups of antigens have been isolated. They were named as I,
1, 111, and IV, respectively. The antigens of groups I-III were represented by two or three
precipitin arcs with close immunodiffusion mobility in agar gel, while of group IV — by
ingle arc. Intraspecies and interspecies variation of antigens in Aegilops and Triticum have
peen shown.The antigens of group I were revealed only for Ae.taquschii and bread
wheat. The antigens of group II were presented in all diploid species of Triticum and
degilops, in tetraploid species T.timopheevii and T.araraticum and in all investigated
Itivars with the exception of Novosibirskaya 67.The antigens of group III were revealed
n all diploid and hexaploid species of Adegilops and Triticum. But for the majority of
udied tetraploid wheats they were not detected.These antigens were found only for
.dicoccum and for some cultivars of T.durum. The antigen of group IV was characteristic
or Ae.longissima, Ae.sharonensis, Ae.tauschii, and Ae.umbellulata. For the cultivars of
read wheat and durum wheat intraspecies differentiation has been shown on presence or
sence of the antigen of group IV. Chromosomal location of genes controlling synthesis
f the antigens was investigated by using nullisomic-tetrasomic and ditelosomic lines of
ultivar Chinese Spring (CS). The lines with chromosomal substitutions CS/Cheyenne and
S/Hope also were applied. It has been shown that antigens of group I and II were encoded
Y the genes located on the the short arms of chromosomes 7D and 5D, while the antigens
group III were encoded by the genes located on the long arms of chromosomes 5B and
D. Gene controlling the antigen of group IV was located on chromosome 3B. Inheritance
f the seed antigens of group 11 and IV was studied in F, and F, generations of hybrids
Om crossing between bread wheat cultivars Canthatch and Novosibirskaya 67, Hope and
Arkov W233. Monogenic type of inheritance for both groups of antigens have been
lown. The results obtained suggest that it is possible to use seed antigens as markers of

iromosomes in‘anal:,rsis of hybrids and introgressive forms recieved with the participation
different species of Triticum and Aegilops.
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H3YYEHHUE JIUHEWHBIX IAPAMETPOB 3EPHA IHTEJIOCO
JIMHUM COPTA CHINESE SPRING

Epmarxosa M. ®@., ITonoea P.K.

HHctutyT umtonoruu reserukn CO PAH, Hosocubupck, Poccus

Cepuu aneyruionnos copra Chinese Spring, cosnanusie 3.Cupcom (Sears, 1954),
HCMOJIb3YIOTCA B FEHETHYECKHX HMCCIIEIOBAHHAX TEXHOJIOMHYECKHX KayecTs 3epHa (W
1968; Shepherd, 1968; Maiictpenko u ap., 1973; Maiictpenko, 1977; Barneix et al.,

JIuHeliHble MapaMeTphl 3epPHOBKH HMeOT 0OJbIIOE 3HaYeHHe B MYKOMOJBHOM
NIEHHOCTH NpH nepepaboTke 3epHa. B npesenax popa Triticum L. oTMevaeTcs nomn
du3m no pamepam u dopme 3epHosku. KpoMe Toro, TonumHa 3epHa B HaubonbIe
NEHH XapaKTEPH3YET ero MyKOMOJIbHbIE CBOHCTBA M MEXAY TOJIIHHONH 3epHa MATKO]

HHLBI H COAEPXaHHEM B HEM 3HIOCNEPMA CYIMIECTBYET TeCHas KOppelslLHOHHaA
(r=0,99+0,061) (BepkyToBa u ap., 1977).

Ananu3 autenocomusix nunuit (JIT) copra Chinese Spring (CS) npoBoawns no nuee
NMOKa3aTeNnaM: IUIHHA, WIMPHHA H TOJIHHA 3EPHOBKH (MM), a Takke M3y4aln maccy
3epeH (B rpamMmax). B kaxao# nuHnn Opanu npoby u3 25 3epeH B 4-X MOJEBBIX MOBT
CTAX, KOHTPOJIEM Ciryxua symnouna CS.

Otmeuero pasHooGpasue 3epHOBOK MO BHEUIHEMY BHIY — YMIHHEHHBIE H YKOPOYE
Y3KHE H WIHPOKHE, MOBEPXHOCTH IIAJKas U MOPIIHHHCTAA.

Hapsany ¢ dopmoit 1 pasmMepom 3epHOBKH, HEMANOBAKHOE 3HAYEHHE KaK JUIA Celiek
HBIX, TAK M A TEXHONIOrHYECKHX LieNieH HMeeT ee MOBEpXHOCTE CHIBHO BBIPAKE
MOpPIHHHCTOCTD, KOTOPAs ABJIAETCA HEXeNaTeNlbHbIM MPH3HAKOM, uMeeT 3epHo JIT I
2 u 6-if romeonoruueckux rpynn xpomocom. IIpu u3yuennn npu3Haka macca 1000
Bocemb MHMHA (3AL, SAL, 1BL, 2BL, 3BL, 2DS, 3DL, 7DS) 10CTOBepHO He OTIH 4
OT KoHTponA (28,8+0,85 r), B OCTANBHBIX MHHHMAX 3TOT MOKa3aTelb Konebnercs oT &
(1DL) go 25,4 r (5DL). '

ITo BceM M3yueHHBIM JIMHEHHBIM NapameTpaM 3epHoBok JIT nuuuu 1BL, 2BL, 3AL,
3DL, 2DS, 7DS wumentnunsl symiouay. nuna sepuook y JT 4BL (5,9 MM) H
(6,0 Mm) nocToBepHO mpessimana BenHuuHy 3epHa CS (5,4+0,08 MM), a B 4-X JHH
7AL (4,4 mm), 7BL (4,8 mm), SAL (5,0 mm), SDL (5,0 mMm) Gbina cHkeHa. Inpuna
CS u GonbwnncTea JT nunmii uMena pasmep 2,9 mm 1 Tonsko AT 4AL, 6DL, 6BS
bonee y3xkumu (2,5-2,6 mm). Haubonsmee BapbHPOBAHHE OTMETHIH MO TOMIIMHE
BOK: HaubonbiHiA nOCTOBEpHBIN OTpHUATENbHBIH 3 dekT Habmonany B TuHMAX 1A
MM), 6AS (2,2 mm), 4BL (2,3 mm), SBL (2,3 mm), 6BS (2,0 mm) u 6DL (2,2 MM)
HEHHIO ¢ KoHTponeM (2,6+0,03 mm).

Takum obpa3zom, npomepsi nuHeliHbIX napameTpoB 3epHOBOK JT NHHHIN copta CS

TEJILCTBYIOT, YTO B HX pealH3alMH MPHHHMAIOT Y4acTHE MHOTHE XPOMOCOMBI M'eHOM
KOH MIeHHIL.
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A\ STUDY OF THE LINEAR PARAMETERS OF GRAIN
DITELOSOMIC LINES OF CHINESE SPRING

Ermakova M F., Popova R.K.

wstitute of Cytology and Genetics SB RAS, Novosibirsk, Russia

Aneuploid series for Chinese Spring, a cultivar developed by E.Sears (Sears, 1954), are
widely used in genetic research into bread making qualities (Welsh, 1968; Shepherd, 1968:
aystrenko et al., 1973; Maystrenko, 1977; Barneix et al., 1998). The linear parameters of
he grain are of importance for the milling industry. There is intrageneric polymorphism for
ain size and shape in 7riticum L. Besides, grain thickness is best indicative of its milling
operties, and in the common wheat there is an immediate correlation between this index
nd endosperm content (r=0,99+0,061) (Berkutova et al., 1977).

Analysis was performed on ditelosomic lines (DL) of the cultivar Chinese Spring (CS) for
he linear parameters of the grain, namely length, width and th ickness (mm), and the weight

1000 grains (in grams) was studied, too. In each line, a sample of 25 grains in four field
essions was considered, with an euploid as the control.

S it was so noted, the grains look extremely different

— elongated and shortened, narrow
Ind broad, rugose and smooth.

(he surface is yet another valuable trait for selection and technological purposes. Strong
gosity, which is an unwanted trait, is a feature of the grain of the DT lines of
omoeologous group 2 and 6 chromosomes. Studying the character the weight of 1000
rains, eight lines (3AL, SAL, 1BL, 2BL, 3BL, 2DS, 3DL, 7DS) did not differ significantly

the control (28,8+0,85 g), in the other lines this index varies between 21,4 g (1DL)
nd 25,4 g (5DL).

ith respect to all linear parameters of the grains, DT lines 1DL, 2BL, 3AL, 3BL, 3DL,
S, and 7DS are identical to the euploid. The grain length in the DT 4BL (5,9 mm) and
AS (6,0 mm) was significantly more than the grain size CS (5,440,08 mm), and was re-
ced in four lines, namely 7AL (4,4 mm), 7DL (4,8 mm), SAL (5,0 mm), and 5DL (5,0
m). The grain width of CS and most of the DT lines was 2,9 mm in size, and only DT
nes 4AL, 6DL, 6BS were much narrower (2,5-2.6 mm) with a high level of significance.

ne strunlgest variation was noted for grain thickness: the strongest negative effect was
served in 1AL (2,3 mm), 6AS (2,2 mm), 4BL (2,3 mm), SBL (2,3 mm), 6BS (2,0 mm),
d6DL (2,2 mm) compared to the control (2,6+0,03 mm),

WIS, measuring the grains of DT lines of

the CS suggests that many common wheat chro-
IS0mes are involved,
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MEIO03 ¥V AJUIOILIASMATHYECKHX JIMHUHI APOBOHU MSITKO¥
M EHHAIGI ;

Xaiinenxo HA.

HHCTHTYT QH3HONOTHH, TeHETHKH H OHOHHKEHEPHH pactenuii, AnMatsl, Kazaxcran

IMueHMua ABISETCS OMHON M3 OCHOBHBIX MPOJOBONBCTBEHHBIX KynsTyp Kaszax
3TOMY 3a/1a4a CO3/IaHHA HOBBIX BHICOKOYPOAKaHHBIX COPTOB BCEr/Ja akTyanbHa /s pe
nukd. JINA cO3NaHMA TAKMX COPTOB Hapsay ¢ OPYTMMH MCHONb3YETCS METOA OTAAlM
rubpHIH3aLMH PACTEHHH, KOTODBIH Takke NPUMEHAETCA H [UIA CO3/aHHA A/UIOIUIa3Ma
CKHMX JIMHHA nueHuusl, ONHAKO, TPH OTAANeHHOH rubpuau3auun pacTeHuil HabmON
KAK M3BECTHO, BHICOKAS CTEPWILHOCTB MOMYYEHHBIX MHOPHAHBIX pacTeHnH — oT Fy |
Llens HacTOAMIErO HCCEAOBAHMA — H3YUeHHe MPOLIECCOB MeH03a H KOHBIOTaLMH XPOM
y pacTeHMi aLIONUIa3MATHYECKHX JIMHWH, rHOPHIHBIX H GEKKpPOCCHPOBAHHBIX pac
copros Jlenunrpamka u CapatoBckas-29 Ha 18 uuTommasmMax BHIOB H pOJIOB
Triticeae Dum. (F,—F,,, BC,~BC,;). YcTaHOB/I€HO, 4TO BO BCEX KOMOMHALMAX CKPE
HMA CpeH MOTOMCTBA HAO/MONAETCA PaclieNieHHe Ha CTepHIIbHbIE H EPTHILHbIE (X
Takike YCTaHOBJIEHO, YTO NMPOLECCH MeH03a y CTEPHILHBIX GOPM MMEIOT BCE THIIBI
IeHuH, XapaKTepHbIX Ui MeXBHIOBBIX rnOpuaos. B M1 HanGonee 4acTo BCTpeyall
nytoue koHdurypaunn xpomocom: 1811+61, 1811+41+11V, 2011+21, 2011+11V, 211
NpHYeM YacTh GUBANEHTOB GBUIM OTKPBITBIMH; YHCJIO YHWBANEHTOB B KieTke M1 ke
nock ot 1 go 7, Ho He GoJiee; YacTO BCTPEYATHCh TPH- H KBAIPHBAIEHTRI, @ HHOIAA H
30BaHHAA W3 GHBANEHTOB pa3Hoil koHdHUrypaumy. B Al Habmonann OTCTaloIHE XPOME
(1-2), XpOMOCOMHbIE H XPOMAaTHIHBIE MOCTBI, HO He Gonee 1-2 MOCTOB Ha KIETKY,
COBCEM TMOHATHO, €CJIH Y4eCThb, 4TO KieTkH M1 HMenH o4eHb CHIbHBIE HapY LCHHA K
raugs XxpoMocoM. Jliaist M TeTpas! GbUIH ¢ MHKPOAAPAaMH, OIHAKO MPOLEHT HX OBUL
HIDKE, 4eM Ouaanocs npu takux M1. Bee 3TH HapyleHHS NpoLEeccoB Meiio3a HMel
cto kak B F;, BC,, Tak u B Fy, BC;—BC,;, a konefanuch NHIIb HX NPOLEHTHbIC COOT
1us. BhICKa3aHO MPeINoJoKeHHe, YTO TAKHE HapylIeHHs Npoleccos Meiiosa y riopi
¥ GEKKpPOCCHPOBAHHBIX PACTEHHH W Y ANIONIA3MATHYECKHX JIMHHH 3aBHCAT HE TOX
FeHOMHOTO COCTaBa H LIMTOIIA3M CKpelLIHBaeMbiX (JOpM, HO TakKkKe H OT CIOMKHBIX Al
LUMTOIUIA3MaTHYECKHX B3aHMOJEHCTBHI KaKk HA KNeTOYHOM YypOBHE, TaK H Ha YPOBHE
ro pacTeHHs.
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MEIOSIS IN ALLOPLASMATICAL LINES OF SPRING SOFT WHEAT

Khailenko, N.A.

Institute of plant physiology, genetics and bioengineering of National Centre on
Biotechnology Republic of Kazakhstan, Almaty, Kazakhstan

Wheat is one of the basic food culture of Kazakhstan, and therefore the problem of creation
of new high-productivity cultivars is always actually for Republic. One of methods of
creation these cultivars is the method of wild hybridization of plants, which is used too and
for creation of alloplasmatical lines of wheat. However, at wild hybridization of plants are
observed, as it is known, high sterility of received hybrid plants — from F, to F,. The pur-
pose of present investigations was the study of the meiosis processes and conjugation of
chromosomes to plants of alloplasmatical lines, hybrid and backcrosses plants of the culti-
vars Leningradka and Saratovskaya-29 on the 18 cytoplasms species and genus of the tribe
Triticeae Dum. ( F,—F,,, BC,-BC,;). It was established, that to all of crossing combinations
between progenies were observed the segregation on the sterile and fertile forms. It was
established too, that the meiosis processes for sterile forms has been all of typical breaches
for interspecific hybrids. In M1 was observed most often following configurations of
hromosomes: 1811 + 61, 1811 + 41 + 11V, 2011 + 21, 2011 + 11V, 2111 + 2111, moreover part
f bivalents was opened; quantity of univalents in the cell of M1 has been hesitate from 1
7, but not more than that; often it was observed three- and quadrivalents, and sometimes —
s from bivalents various configuration. In A1 was observed fall behind chromosomes
1-2); chromosomal and chromatid bridges, but not more than that 1-2 on the cell, that it
isn’t quite clearly, because cells of M1 has been such strong breaches of chromosome con-
ugation. Dyads and tetrads were with micronucleouses, however its percent were lower
in, than it was expected under these M1. All of these breaches of the meiosis processes
take place both as in F,, BC, and as in Fs, BCi—BC,,, and only its percentage correlations
ere fluctuated. It was supposed, that these breaches of the meiosis processes to hybrid and
kerosses plants and alloplasmatical lines are depended not only to genomic composition

d cytoplasms of crossed forms, but and com pound of nucleous-cytoplasmatical interac-
on both as cell’s level, and as on level of whole plant too.
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IHUTOJIOrHYECKOE H3YYEHHUE CEPHIA MOHOCOMHBIX JIAHE
MSATKOH IMINEHULHI

Maiikosa JL. H., Apbysoea B.C., E¢ppemosa T.T., ITonosa O.M.,| Maucmpenxo @

HucturyT uMronorau u resetnxu CO PAH, Hosocubupck, Poccus

A4 XPOMOCOMHOH IOKANM3ALMH M KAPTHPOBAHMS FEeHOB MATKOH MIIEHHIE! IIHPOKO HE)
3YI0TCA aHeyIonnHele TuHAH (Law, Worland, 1973; Arbuzova et al., 1996). INonnep;
MOHOCOMHBIX cepHii TpebyeT MOCTOSHHOro 0GHOBIEHHA CEMEHHOMO $onna mytem nep
HECKOro nepecesa, KOTOPBIH CONMPOBOXAACTCA TPYNOEMKHM LIHTOMIOrHYECKHM AHATHAC
BBUIC/ICHAA HYXKHBIX opM. HeoOXOMHMBIM yClioBHEM NPH PasMHOKEHHH aHeYTUIOH/IE
HHH ABNACTCA NPOBEPKA CMEHBI YHHBANEHTA B MOHOCOMHBIX JIHHHAX BO H30eXaHue OlIN
HyMepalku nnani (Person, 1956), a Takke cTporas H30MAUHA KOOCEEB.

B nanuoi#t paGote npusomsTcs PE3yJbTaThl LHTONOrHYECKOro aHanuza M1 wmeiiosa
CaMOONBLIEHHOrO MOTOMCTBA TpeX PEeNmpOAYKLHH MOHOCOMHBIX cepuii coptoe Cl
Spring, CaparoBckas 29 u [Juamant. [lns COKpallleHHA LUHTONOrHYecKHX paboT Ha pa
CTalHAX OHTOTCHE3a HCMOIb30BATH PA3NHYHbIE HEHOTHIHYECKHE MapKepbl MPH BhIE
MOHOCOMHBIX pactennit. [Tpu noabope ceman k nocesy BbIOHpANH 3epHOBKH ¢ Xapal
HBIMH L1l MOHOCOMHMKOB «BMATHHaMK». [IpH LIMTONOrHYeCKOM aHanH3e B MeHo3e M
PaMH CITyXHIH MOP(ONOrHYecKHe 0COGEHHOCTH OTeNbHBIX XpOMOCOM — YHHBase
XapaKkTepHbIe M4 BCeX M3ydaeMsiX KapuoTunos ([aiinaneHok, 1975). Muoronersee I
/IOTH9EeCKOEe H3yYeHHEe MOTOMCTB MOHOCOMHBIX pacTeHHH MOKa3ano BBICOKYO
KOHBIOTaUMH H CTabMIbHbIA Meii03. B caMOONBLIEHHOM MOTOMCTBE MOHOCOMHKOR M
flaiank pacTeHHA ¢ KOH(Hrypamuel xpomocom 20"+1" (65%—85%). Hapany ¢ aucoms
H HYJTACOMHBIMH PAacTEHHAMH YacTh W3 HHX HMENA HHYIO KOHQHIypalLHIioO XpoM(
®opmupoBanue 41- u 42- XPOMOCOMHEIX pacTeHHH ¢ KOHQHrypaumsmu 19"+t
20"+t1" u 20+t" cBA3aHBI KaK c yTepe# oaHOH XpOMOCOMBI M OIHOTO W3 TrUievell _
SOBaHHA TEJIOUEHTPHYECKOH (t) XPOMOCOMBI, TAK M C HENMPABHILHBIM MONEePeYHbLIM 1€
€M XpPOMOCOMbI YHHBAJIICHTOB B 30HE LIEHTPOMEPHI (misdivision). Peayrumkamms &
XPOMOCOMBI IPHBOAMNA K 00pa3oBaHuio H30XpoMOocoMbi (i)- 20"+i, 20"+2i, 20"+1i". F
3y/bTaTe HEMPABHILHOIO PACXOMIACHHA XPOMOCOM K MONIOCAM topMupoBanuce Mare
CKHe rameTsl ¢ 19- u 22- xpoMocoMamu, byHKkuHOHHpOBaHHe KOTOPBIX NMPHBOIHIO K (
30BAHHIO IBOHHBIX MOHOCOMHKOB (19"+2") H TpHCOMMKOB (21"+1"). V HeGonbmoii
PacTeHHH BO3ZHHKAIM acCOLMalH H3 3-4 XpoMOCOM, 4TO, BHAMMO, CBHIETENbCTE
PELMNPOKHEIX 00MeHax Mexiy xpomocomamu. HanGonsmee umeno abeppaHTHBIX P
HHH oTMeyanu y copra CapatoBckas 29 — 8%, Torna kak y luamanta u y Chinese Sg
HX ObLT0 TONEKO 2,5% W 3,5%, COOTBETCTBEHHO, YTO, BEPOATHO, CBA3AHO C 0COBEHHC
PEHOTNHYECKOH Cpellbl 3THX COpPTOB. YacToTa BO3HHKHOBeHMs misdivision Takke a8
OT EHOTHITHYeCKOH cpeas copra: y Capatosckoit 29 ona Beime, yem y HuamaHTa.
BEPKA CMCHbI YHHBANCHTHOH H TEJIOLIEHTPHYECKOH XPOMOCOM (t) y 3THX COpPTOB MOKE
OTCYTCTBHE €€ BO BCeX THHHAX [luamaHT u Chinese Spring . V copra CaparoBckas 29
AB/ICHa CMEHa t-XpOMOCOMBI B IMTENOCOMHOMN NHHHK TA. Takum obpasoM, npH BOE
HHH QHCYILIOHIOB B UMTOrEHETHYECKHE MCCIEJOBAHHA HEOOXOAMM LHTONOrHYECKHil
TPOJIb 33 NMOBEACHHEM YHHBANIEHTHOH XPOMOCOMbI<B Pa3sHBIX taszax me#osa, uTo
MPHHUKNHATLHOE 3HAYCHHE NPH BBIABNEHHH NEHETHUECKOH POJTH OTAEIbHBIX XpOMOCOM
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CYTOLOGICAL STUDIES OF THE MONOSOMIC SERIES
OF COMMON WHEAT

Laykova, L.I, Arbuzova, V.S., Efremova, T.T., Popova, O.M.,[Maystrenko, O.I

Institute of Cytology and Genetics, SB RAS, Novosibirsk, Russia

Aneuploid lines are widely used for localising and mapping common w!':eat genes (L?w,
Worland, 1973; Arbuzova et al., 1996). The maintenance of monosomic series requires
continual seed updating by re-sowing, which is accompanied by tedious cytological analy-
sis for isolation of the target forms. To avoid incorrect line numbering in the course of
breeding aneuploids (Person, 1956), it is required to check the monosomic lines for a uni-

valent shift, and make sure spike insulation is flawless.

We report the results of a cytological analysis of M1 meiosis in mother pollen cells of the
self-pollinated progeny of three reproductions of monosomic series of the cultivars Chinese
Spring, Saratovskaya 29 and Diamant. To reduce the amount of cytological work at the
earlier stages of ontogenesis, phenotypic markers were used in the isolation of monosomic
plants. For sowing purposes, it was required of semolina to have "nicks" on, a typical fea-
ture of monosomics. The markers for the cytological analysis during meiosis were mor-
phological features of separate univalent chromosomes typical of all karyotypes studied
(Gaydalionok, 1975). Many years of cytological studies of the progeny of monosomic
plants show a high degree of conjugation and steady meiosis. The most frequent plants to
occur in the self-pollinated monosomic progeny were 20"+1" (65%—85%). There was more
than disomic and nullisomic plants. The formation of 41- and 42-chromosome plants
(19"+t1"+1', 20"+t1" and 20+t") is associated both with the loss of one chromosome or one
of the chromosome arms and the formation of a telocentric chromosome (t), and with mis-
division of the univalent chromosome in the centromer. Reduplication of a chromosome
arm lead to the formation of the isochromosome (1), 20"+, 20"+2i, 20"+1i". As a result of
misdivergence, maternal gametes with 19 and 22 chromosomes were formed, and their
functioning resulted in the formation of double monosomics (19"+2') and trisomics
(21"+1"). In few plants, a 3-4 chromosome associations formed, which may indicate a re-
ciprocal exchange between the chromosomes, The largest number of aberrant plants — 8% —
were Saratovskaya 29, while Diamant and Chinese Spring 2,5 % and 3,5 %, respectively,
which is probably because of the genotypic background of these cultivars. Misdivision fre-
quency also depends on the genotypic background of any particular cultivar: it is higher in
Sﬂfﬂtﬂﬁka}fa 29 than in Diamant. A check for the univalent and telomeric chromosome (t)
shift in these cultivars showed its absence from all Diamant and Chinese Spring lines. In
Saratovskaya 29 a t-chromosome shift was revealed in ditelosomic line 7A. Thus, while
aneuploids are being involved into Cytogenetic studies, cytological control is required over
the behaviour of the univalent chromosome at different phases of meiosis, which is critical
when the question is: what is the genetic role of this or that chromosome?
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XAPAKTEPHCTHUKA YCTBHYHOI'O AIIIIAPATA Y MOHOCOMHE
JIMHUM NI EHULBI CHINESE SPRING

Ilaewioos B.A.

CubHpckuit MHCTHTYT Gusnonoruu i 6Gnoxumun pactennii CO PAH, Hpkytck, Poccrs

B pabore, BEINONHEHHOH HA MOHOCOMHBIX TMHUAX mueHHIbl Chinese Spring no Beem.
mocomaM A, B u D-reHoMOB, H3y4alu BIHAHHE OTCYTCTBHA OTHENBHBIX XPOMOCOM HE
NHYeCTBEHHbIE XaPAKTEPHCTHKH YCTBHYHOTO annapara: KOJHYecTBO YCThHI Ha 1 MM®
Ma[M JIKCTa, PACCTOAHHE MEXKIY YCTHHLUAMH B Ay, PACCTOSHHE MEXIY YCThbHYHEIMI
NaMH, a TAKOKe JIHHelHbIe pasMephl CAMHX YCThHL — HX JUTHHA ¥ IMpuHa. OTNeYaTkH |
MOLIBIO Ma3Ka M3 PAaCTBOPEHHOTO B XJIOPO(OPME OPraHWYecKoro crexia Gpany B Havam
(hase konomeHns co cpeaneii yacti npeadnarosoro nucra. Koruvecmeo ycmouy. Haug
llIee KOMMYECTBO YCTHHIl HA BepXHel CTOpOHE JIHCTA OKa3aloch y JIHHMA MoHO 2B —
1A - 56,6, 6B — 55,9, 2A — 55,1, 6A — 55,1, a HauMeHbIuee — y JTHHHH MOHO SA — 39,6,
39,7, 4D - 40,4, 3D — 41,7, 2D — 42,0, 7D — 43,1. Ha HikHeit CTOpOHE JIHCTOBOH TLTACTHENE
MAKCHMa/TbHOE KOJIMYECTBO YCTBHII OKa3anoch y NuHMi MoHo 7B — 36,8, 6B — 32,6, :
32,0, 3B - 31,0, 2B - 30,6, a MEHHMAanbHOE — y JIHHHH MoHO 5A — 11,7, 3D - 16,2, 4D —
4B-174,7D-17,6,2D-179, 5D - 18,4, 2A — 19,5. Ecni1 y MOHOCOMHBIX JIMHHIA 10
Mam A u B cpennee xonH4ecTBO YCTHHIL Ha BEPXHEH CTOpOHE JIHCTa OKA3aloCh Mpa
onMHaKOBBIM (49 # 50 mT./MM?), TO Y MOHOCOMHKOB 10 resioMy D — 43 urr./mm’. Ha Hi
CTOpOHE NHcTa HauOonbiIee WX KonuyecTso ObuL1o oOHapykeHO Y MOHOCOMHKOB

B — 28 mT., HECKOJIBKO MEHblIee Y reHoMa A — 24 wT. H MHHHMILHOE KONHYE
18 wrr./mm? B resiome D. Jauna u wupuna ycmyuy. Ha BepxHeil CTOpOHE INCTA JUTHHA Yl
konebanacek ot 3,71 (numusa mMoHo TA) no 5,44 mkm (unua 3D). Cpennsas BeHYHHA !
NpM3HaKa 1o rpynmam Geuia gocratodno Gnm3kol mMexay coboit m coctamnsna ot 4,4
4,83 mxm. ITo NpH3HAKY «IIMPWHA YCTHML) BapbHPOBaHHE COCTaBHNO OT 2,19 mxmM (A
MOHO 6B) g0 3,02 MM (nHHKA MoHO 4B). CpenHee e 3Ha9eHHE 3TOTO NMPH3HAKA 110 IPY!
pasHYaNock B MEHbILEH CTeneHy, YeM Mo UTHHe, W konebanock oT 2,54 no 2,67 MKN
HIDKHEH CTOPOHE JIHCTA CaMble KOPOTKHE YCThHLA OOHAPYXEHb! Y IHHHH MOHO TA H P
JHCE 3,79 MKM, a caMble [ITHHHBIE YCThHIA Y MOHO 4A — 5,62 MkM. [lInpHHa ycTbHII HA
uelt cropoHe mucTa Bapsuposana ot 2,08 MkM (THHAA MoHO 6D) no 3,25 MkM (JTHHHA A
3B). Onako cpelHHe 3HAYEHHA 110 NeHOMHBIM rpyrmaM Gbii 6nm3kn Mexy coboii B
banuce ot 2,51 po 2,67 mxm. Takum obpa3zom, npescTaBeHHBIH MaTepHal CBHICTEE

0 TOM, 4TO OTCYTCTBHE HEKOTOPBIX XPOMOCOM B Pa3HBIX MEHOMHBIX Ipynnax BO MHOTHX
YafAX BIIHAET HA KOJHYECTBEHHbIE XAPaKTEpPHCTHKH YCTBHYHOTO anmapara jmcra. [lpu
OTCYTCTBHE I'€HOB OJHOH XPOMOCOMBI Y THHHH MOHO 5A MPHBENO K YMEHBILIEHHIO KOJH!
Ba YCTBHL HAa BEpXHel cropoHe nucTa Ha 28,9%, a Ha mwkHel — Ha 53,4% no cpasHeE
IHCOMHOH HHMelH (koHTponem). CheayloMMH MO 3HAYHMOCTH ClIeAyeT BbIIETHTL XP
combl 1D u 4D, oTcyTCTBHE KOTOPBEIX NMPHBEIO K YMEHBLICHHK) KOJIHYECTBA YCTRHIL HA &
27,5% Ha BepxHeii cropose u Ha 38,1 1 41,3% Ha HibKkHe#t cTopoHe nucTa. HyxHOo 0TME
4YTO OTCYTCTBHE 0OOH XpoMocoMbl M3 reHoMa D NMPHBOAMT K CYIECTBEHHOMY YMEE
HHIO KOJIMYECcTBa YCTBHII O CpaBHEeHHIO ¢ reHoMamH A ¥ B. Ha nunefinsie pasmepsl
M1 HanOoNBIIee BIHAHHE OKa3a10 OTCYTCTBHE FeHOB OfiHOH XpoMocoMbl Y MOHO 7A. €
HSS JUIMHA YCTHHII y 3TOH JIHHHH Ha BepXHell CTOpoHe nucTa okasanack Ha 21,9%,
HEXKHel — Ha 22,5% MeHblle, 4YeM B KOHTpOE. '

'
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CHARACTERIZATION OF THE STOMATAL APPARATUS
IN MONOSOMIC LINES OF CHINESE SPRING WHEAT

Davydov, V.A.
Siberian Institute of Plant Physiology and Biochemistry SB RAS, Irkutsk, Russia

e study was performed on monosomic lines of common wheat, variety Chinese Spring,
for each chromosome of genomes A, B and D. The effect of the absence of individual
hromosomes on quantitative characters of the stomatal apparatus (number of Stomata per
m? leaf area, distance between stomata in a row, distance between the rows, length and
idth of stomata) were investigated. Prints were taken from leaves by involving smears of
hloroform-dissolved polymethyl methacrylate. The print were taken from of the middle
part of the pre-flag leaf at the initial stage of earring. Number of stomata. Lines ms 2B —
57,3, 1A - 56,6, 6B - 55,9, 2A - 55,1, and 6A — 55,1 had the highest number on the upper
eaf side; lines ms 5A — 39,6, 1D — 39,7, 4D — 40,4, 3D - 41,7, 2D — 42,0, and 7D — 43,1
had the lowest number. On the lower side of the blade, lines ms 7B — 36,8, 6B — 32,6, 1A —
32,0, 3B - 31,0, and 2B — 30,6 had the highest number of stomata; lines ms 5A — 11,7, 3D
16,5,4D - 16,5,4B~- 17,4, 7D - 17,6, 2D — 17,9, 5D — 18,4, and 2A — 19,5 had the low-
number. Generally, monosomics for genomes A and B differed little in the number of
stomata on the upper leaf side (49 and 50 stomata per mm?), whereas in monosomics for
enome D, this index was 43 stomata per mm?. As for the mean densities of stomata on the
er leaf side, the greatest value of this index was observed in monosomics for genome B
8), slightly less, for genome A (24), and the least, for genome D (18 stomata/mm?).
Stoma length and width. On the upper leaf side, stoma length varied from 3,71 (line ms 7A)
0 5,44 pm ms (3D). The values of this index averaged over the groups were close, from
49 to 4,83 pum. The character “stomata width” varied from 2,19 pm (line ms 6B) to 3,02
(4B). The value of this index averaged over the groups varied to a lesser extent than
hat of width — from 2,54 to 2,67 um. On the lower leaf side, the shortest stomata were
d in line ms 7A (3,79 pm) and the longest, in ms 4A (5,62 um). Stoma width on the
ower leaf side varied from 2,08 um (ms 6D) to 3,25 pm (ms 3B). However, the values
eraged over the genome groups were close, ranging from 2,51 to 2,67 um. Thus, our
sults indicate that absence of some chromosomes from various genome groups often af-
ECts quantitative features of the stomatal apparatus of the leaf. As this takes place, the ab-
ence of genes of one chromosome from line ms SA resulted in a significant decrease in the
ber_ of stomata on both the upper and the lower leaf side. The number of stomata on the
Ipper side of the leaf blade in this line was 28,9% and on the lower, 53,4% of this index in
i€ control disomic line. Chromosomes 1D and 4D are next in importance. Their absence
] a decrease in the number of stomata to 28,7 and 27,5% on the upper leaf side and to
8,1 and 41,3% on the lower side, with respect to the control. In general, absence of any
iromosome from genome D causes a greater decrease in the number of stomata with re-
pect to genomes A or B. Linear sizes of stomata were affected most by the absence of one
\romosome from line ms 7A. The mean stoma length in this line was less than in the con-
ol by 21,9 and 22,5% on the upper and lower leaf sides respectively.
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NOBEJAEHHUE YHHUBAJIEHTA XPOMOCOM MATKOH NMIIEHULBI
B MEHO3E KAK ITPOSIBJIEHUE OCOEOI# OPTr'AHH3AIINH
KJETOYHOI'O JAEJEHHUSA

Kapros H.A.

Cubupckuit HUH censckoro xo3siictea, Omck, Poccust

[lpoBenen umronorHueckuii aHATH3 NMOBeJEHHA YHHBANIEHTA B anadase | meitosa Mp
CIMIOPOLHTOB Y MOJIHOMH CEPHH MOHOCOMHBIX JIMHHI COPTa MATKOM APOBOMH MueHuIBI M
TYPYM 553. BoijiefieHs! clieIyiolIHe TpH €ro THNA: YHHNONAPHBIH (penyKUHOHHBIH), 6
NAPHbIA (3KBAUHOHHEIH) M anonApHsii. B uenom no FEHOTHITY YHHBAICHTHAs XpOMOCO
50 MPOLEHTOB Cllyuaes HMeTa YHHNONAPHEIH THIT MOBeACHHA. B 0CTANBHBIX %e S0 nr 0

3KBALHOHHO, THOO yTpauyHBaNa CBOIO CBA3b C MOJIOCOM (momocamu). M3 storo
(1). Xpomocomsl onHO# roMonoruyHoi napsl B MeHo3e | HMeIOT IBa pasIHYHbIX Me.
Ma YCTAHOBJICHHA OJIHOHANPAB/IEHHON CBA3M CECTPHHCKHX LIEHTPOMED C MOMOCoM. (2).
COGHOCTBIO K OTHOCHTEIbHOH ABTOHOMHOCTH KOOPHEHTALMH CBA3H XPOMOCOM € TIOJIK
(monoxenne I) o6nanaer omuH ramnonamslit HaGop, B TO BpeMA Kak BTOPOMY rarulOH]
My Habopy /A 3Toro TpeGyeTcs HalHuHe rOMOMOra, T. €. GHBANTEHTHOE CrapHBa
noxenue II). Yactota yHunonapHoii opueHTaumn yHHBaneHTa BapeHpOBaia No JWHHA
39,5% (4A) no 63,0% (2D). [Ipn 3TOM XPOMOCOMBI NOMEOIOrHYHBIX rpynn J0CToB
pasnHYaTHCh MeXAy co0oil no JaHHOMY NpH3HaKy. AHanmu3 PaHXHPOBAHHOIO pANA H J
HEHIIHEe rpagHyecKre NOCTPOEHHA MOKA3IBIBAIOT, YTO OTKIOHEHHE YaCTOThI YHHIO1S
THIIA TIOBEACHHA YHHBAJIEHTA OT 50-NPOLIEHTHOH OTMETKH ABNAETCA FEHETHYECKH 0BV
ICHHBIM H CBA3aHO C MpOABJNEHHEM MEXaHW3Ma, NpPENOTBPAIAOLIEro (GOPMHUPOR
MYJ/IbTHBAIEHTOB B MeTadase | meifosa. ITpu npocTpaHcTBEHHOM pasBeeHHH XpPOMOg
1716 4acTh BceX BO3MOXHBIX COOBITHII BO3HHKAET KPHTHYECKAA CHTyalMA, crnocof

ias cHHancHcy romeosnoros. Ee yctpanenne N10CTHraeTCA MyTeM 3aMeHBI y4acTHs Of
FOMOJIOra Ha JApYroH MpH KOOPHEHTALHMH CBA3M XPOMOCOM C MOMIOCOM B TIOJIOMKEHI
Beite 50-npoueHTHOH OTMETKH CMelieHHe Y4acToT MIeT B MoNBL3Y OTLOBCKOTO rOMO
HHJXE — B MONL3Y MaTepHHCKOro roMmonora. [lonydenHble SKCNEePHMEHTAIbLHBIE TaHHI
MOBEICHHIO YHHBANCHTa B anadase | meifo3a M chenaHHbIe HA MX OCHOBE JIOrHYECKHE
CTPOCHHA MOTHOCTHLIO MOATBEPKIAIOTCA pe3y/bTaTaMH AHAIH3A meTadassi [. Vcranons
4TO MPOABJICHHE BTOPOTO MEXAHH3MA, CBA3aHHOTO C 3aMeHOH NOMOJIOTOB MPH MOJMKG
KOOPHEHTALHH B NONOXKEHHH 1, KOHTponHpyeTcs XxpoMocomamu 1B, 3B u 6A. TTocne
OKa3bIBACTCA OAHHAKOBO IP(eKTHBHA KaK B IBOHHOM, Tak M B OIMHAPHOM N03aX.

T T e e T e ——
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THE PATTERN OF SOFT WHEAT CHROMOSOME UNIVALENT
MEIOTIC BEHAVIOR AS AN EXHIBITION OF THE SPECIAL CELL

DIVISION ORGANIZATION

Zharkow, N.A.
Siberian Agricultural Research Institute, Omsk, Russia

Univalent behavior in meiotic anaphase I of microsporocytes was analyzed cytological in a
complete series of soft spring wheat cultivar Milturum 553 monosomic lines. Three fol-
lowing behavior types were distinguished: unipolar (reductional), bipolar (equational) and
apolar. Generally in this genotype the univalent chromosome had a unipolar behavior type
in 50% cases. In the rest of all cells analyzed (over 30 thousand) it couldn’t pass to another
type of orientation without its homologue, and either continued to divide equationally, or
forfeited its connection with the pole (poles). It means that: (1) Chromosomes of one
homologue pair in meiosis [ have two different mechanisms of creating one-way connec-
tion of sister centromeres with pole. (2) The ability of relatively autonomous co-orientation
of chromosome-pole connection (position [) is inherent to one of haploid sets, while the
other haploid set for that purpose needs presence of homologue, i.e. bivalent pairing (posi-
tion II). The frequency of unipolar orientation of the univalent varied in lines from 39,5%
(4A) to 63,0% (2D), chromosomes of homoeologous groups reliably differing in that fea-
ture. The ranged sequence analysis and ulterior graphic constructing show that deviation of
univalent unipolar behavior frequency from 50% mark is genetically conditioned and re-
flects manifestation of mechanism, preventing multivalent formation in meiotic metaphase |.
During the chromosome spatial distributing in 1/16 of all possible cases the critical situa-
tion arises, contributing to homeologue synapse. Its elimination is obtained through ex-
change of one homologue for the other, participating in co-orientation of chromosome-pole
connection in position 1. Above the 50% mark the frequencies shift goes in favor of the
father homologue, under the mark — of the mother homologue. The experimental data on
univalent behavior in meiotic anaphase I and corresponding logical interpretation is wholly
confirmed by results of metaphase [ analysis. It is detected that manifestation of the second
mechanism, connected with homologue exchange at polar co-orientation in position 1, is

controlled by chromosomes 1B, 3B and 6A. The last appeared equally effective both in
double and singular doses.
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PA3JIMYHEBIE YACTOTBHI IEPEJAYH 'OMEOJIOr HYHBIX
YHUBAJIEHTHBIX XPOMOCOM 5R, 5A H 5D YEPE3 'AMETBHI
NIIEHUYHO-PXKAHBIX TU-MOHOCOMMUHKOB

Cunxoea O.I'., l[[anosa A.H.

HuctutyT unronoruu u reseruks CO PAH, HosocuGupck, Poccus

Sd¢exTHBHAA PEKOHCTPYKIIMA IEHOMOB 3/1aKoB TpedyeT pa3spaboTKH HOBBIX COCOGOB Ha
O MOMYHCHHA YYKEPOAHBIX 3AMCIICHHBIX THHHA. TIpH NMPOBEACHHH LMTOrEHETHHECKHX HCCIE
HUH HYKEPOIHO-3aMEUICHHBIX (POPM, YCTAHOBIIEHO, YTO MEKTEHOMHBIE 3AMCILEHHA MO PasHBIM
MOCOMAM MPOHCXOANT ¢ pasiHYHOH 4acToToMH. [TpHunHEL 3TOr0 SBNEHHS He BhisCHeHb!. JIng pem
3T0H mpoGiemMsl HEOGXOAMMO BHISBHTH (PAKTOpBI, ONpEIE/MIONIME MEXAHH3M 3aMelneHHs. C
LE/BIO, B Ka49ECTBE PEIIEHHA OAHONW M3 3aday, HamM Obll YCTAHOBNEH Xapakrep NepenavH yi
MEHTHBIX XPOMOCOM Y€PEe3 raMeThl aHEY IUIOHAHBIX (hopM.

Matepuanom ans uccne10BaHus CITYAHIH TMUICHHYHO-PXKAHBIE 1H-MOHOCOMHKH C pasHbIM Halk
XpoMocom pxku W nmeHuubl (SA-5R, SD-5R, 5A-5D). Otu nuuuu npeacrasasior coboii Fy _
A0B, TOMYYEHHBIX B PE3yNbTaTe CKPEIIMBAHWA MIIEHHYHO-PKAHBIX 3aMElICHHBIX NHHWI Tri
aestivum L. copt Caparosckas 29 /£ Secale cereale L. copr Onoxotickas [SR(5A) u SR(5D)]
XOIHBIM COPTOM MuIeHHIbI CapatoBckas 29 K OT CKpEHBAHHUA APYT ¢ ApyroM. XpoMmocoMa pi
B 06eHx nMHMAX HieHTHYHA. [lepenaya yHuBaneHTHBIX XpoMocom SA, 5D u 5R Yyepes ramersl al
NOHAHBIX GopM H3ydeHa no ux wHacrore B Fy ruGpmios, momyueHHBIX NMPH CaMOONBLICHH
MOHOCOMHKOB.

AHAJH3 [OTOMCTBA MIUCHHYHO-PKAHBIX H-MOHOCOMHKOB MOKA3&1, YTO YHWBAICHTH PA3/IH4g
MO HX HacTOTe Mmepeaayy vepes ramersl. Tak, y an-MoHo SA-5R yHHBaNCHTHas XpoMocoMa pi
nepenanack Hepes 27,71% ramer, yHHMBANCHTHAS XPOMOCOMa MILEHHIB SA mnepeaanachk
54,22% ramet. ¥ nmeHHYHO-PKAHOro AM-MoHO SA—SD xpoMocoma SA nepenapanack uepes 17
ramet, a xpomocoma 5D — uyepes 68,18% ramer. ITH HCCNENOBAHMA MOKA3AMH, YTO YHHBANCE
XPOMOCOMBI, NPHHAICHKAIIHE PA3NHYHEM FEHOMAM MMIUCHHULB H PHKH, OTIHYAIOTCA MO HX Yat
NEpEfatn HEPe3 raMeThl aHEYIUIOWIHBIX (GOPM NPH OJMHAKOBBIX H PA3THYHBIX FEHOTHNHYCCKH
noeusx. Hampumep, Xpomocoma mueHuusl SA y au-moHocommka SA-SR nepeasanach
54,22% ramer, B TO BPeMs KaK 7Ta %e XPOMOCOMa JH-MOHOCOMHKa SA—5D nepeiaBanach
qepes 17,27% ramer, T.e. B 3 pasa pexe.

CornacHo MoMYYEHHBIM NAHHBIM M0 YACTOTE NEPEJay YHUBANCHTHBIX XpOMOCOM 4epes MaTt
CKHE + OTUOBCKHE FaMEThI JIH-MOHOCOMHKOB, HaMH GbUI IPOM3BE/ICH PACYET TEOPETHYECKH O
MBIX 9HACTOT rameT ¢ pasHbIM HaGopom XxpomocoMm 5A, 5D u SR, nepenaoimmxcs OTAenbHO
METacropkl W Mbinbiy. OKa3’anock, 4TO JIBE HETOMOJIOTHYHBIC YHHBAICHTHBIC XPOMOCOMBI OJIHC
TOrO ke AH-MOHOCOMHKA MEPEJAIOTCA © pa3koif YacToToM Kak Yepe3 MaTepHHCKHE, TAK H Yepes
LIOBCKHE I'AMETHIL.

OTH pasnHYKA ONpPEAEIAIOT XapaKTep HX 3aMEIICHHH B NOCAEAYIOWMX NoKoTeHHAX. Tak, B OTO
BE JH-MOHO SR—5A, Xxpomocoma SA 3amecTnna xpomocomy SR B 28,91% cay4aes ¥ To/bko B 9
cry4aes, Hao0opoT, xpomocoma SR 3amecTina xpomocoMmy SA. Okasanock, 4o mporecc cTabF
LUHH KaPHOTHIIOB B NOTOMCTBE ITOIO aHEYIUIOH/1a HANPABJICH B OCHOBHOM Ha dopMupoBanme 42:
MOCOMHOH NIICHHUBL. Y MNIIEHHIHO-PXAHBIX JH-MoHO SA-SD, conepkammx napy romono
XpomocoM pxH SR, npouecc crabunusauuu nomen Ha (opMHpOBAHHE NIIEHHYHO-PKAHBIX 3
WeHHBIX nHHMIA SR(5A): Tak, 42,73% pacrenuii Gbinu ¢ 3amemennem SR(5A), u Tonsko 0,9
5R(5D).

g FA e gk aE Emas e
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THE DIFFERENT TRANSMISSION RATES OF HOMOEOLOGOUS
UNIVALENT CHROMOSOMES 5R, 5A AND 5D VIA GAMETES
OF THE WHEAT-RYE DI-MONOSOMICS

Silkova, O.G., Shchapova, A.1
Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia

The effective reconstruction of cereal genomes requires development of new ways of thc‘ directed
obtaining of the alien substitution lines. There is established after cytogenetic researches of lines with
alien chromosome substitutions that intergenomic substitutions on different chromosomes occur with
various frequencies. The reasons of this phenomenon are not found out. For the solving of this
problem, it is necessary to reveal the factors determining the mechanism of replacement. With this
purpose, we have established the character of univalent chromosomes transfer through gamets of

aneuploid forms.

Wheat-rye di-monosomics with different complements of wheat-rye chromosomes (5A—5R. 5D—5R.
5A-5D) were used for analysis. These lines were F; hybrids obtained by crossing wheat-rye
substitution lines Triticum aestivum L. (cv. Saratovskaya 29)/Secale cereale L. (cv. Onokhoiskaya)
[SR(5A) and SR(5D)] to the initial wheat cultivar Saratovskaya 29 and by crossing substitution lines
SR(5D) x SR(5A) to each other. The rye chromosome 5R was identical in both lines.

Transmission of univalents 5A, 5D and 5R through gametes of aneuploid forms was estimated by their
frequencies in F2 of hybrids obtained by self-pollination of the di-monosomics.

Analysis of progeny of wheat-rye di-monosomics showed that their univalents differed in
transmission frequencies via gametes. Thus, in 5A—5R di-monosomic. the univalent rye chromosome
SR was transmitted through 27,71% gametes, wheat univalent chromosome 5A was transmitted via
34,22% gametes. In wheat-rye di-monosomic 5A-5D, the univalent chromosome was transmitted via
17,27% gamete, and another univalent chromosome 5D was found in 68,18% gametes. These studies
showed that univalents of various wheat and rye¢ genomes differed in the transmission rate via
gametes of aneuploid forms, both under similar or divergent genotypic environment. For example,
wheat chromosome 5A in SA-5R di-monosomic was transmitted via 54,22% gametes, while the
same chromosome in 5A-5D di-monosomic, only through 17,27% gametes, namely, three times
more rarely.

U_sing our data on the transmission rate of univalent chromosomes via maternal+paternal gametes of
di-monosomics, we estimated the expected frequencies of gametes with different complements of
chromosomes 5A, 5D, and 5R transmitted separately through male and female gametes. It was
demonstrated that two different homoeologous univalent chromosomes of the same di-monosomic
are transmitted via maternal and paternal gametes with different rates.

These differences determine the type of their substitutions in subsequent generations Thus, in the
Progeny of di-monosomic SR-5A. chromosome 5A replaced chromosome 5R in 28,91% instances,
and only in 9,64% of instances; conversely, chromosome SR substituted chromosome 5A. It turned
out that the process of karyotype stabilization in the progeny of this aneuploid was mainly directed
m':\'ﬂrd the formation of 42-chromosome wheat. In wheat-rye di-monosomics SA-5D containing a
pair of rye homologous chromosomes 5R, the stabilization led to the formation of 5R(5A)

ls:uhsﬁlution |_im=s: thus, 42,73% of plants carried the substitution SR(5A), and only 0,91% of plants
ad the substitution SR(5D).
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Cekyus 2/ Session 2

IATOJIOrHMYECKHE MEXAHU3MBI MEMOTUYECKOHA
PECTHTYIIHH Y INOJHAT AIUIOH10B

Iomanoea T.A., LlJanoea A.H.

WucTuryT waronorus v resetnku CO PAH, Hosocubupck, Poccus

WsyueHne MelOTHYECKOro AE/CHHA HWHAMBHAYANIbHO MO PAacTEHHAM MO3BOTMIO BCKPHITh
0COBEHHOCTH TIOBEAEHHS XPOMOCOM Y MEXPOAOBbIX FHODHIIOB 3NIaKOB. V numeHW4YHO-TbI-
peMHBIX W MIIEHHYHO-PKAHBIX TNOAHTAMIOHA0B 06HApYXEHO WECTb IMTOAHOMATHH, NpH-
BONAIIMX K (POPMHPOBAHHIO PECTHTYTUMOHHBIX ALEP B Meifo3e. YV 6onbIUMHCTBA MOHIan-
JIOMIOB TPHYMHON PECTHTYILMH ObUIH HAPYLIEHHA B PACXOXACHHH XPOMOCOM B NepBOM.
nenenun Meiosa — FDR (first division restitution). OOHapyeHbl BE IHTOAHOMATHH FDR:
HEPACXOMKIEHHE XPOMOCOM K NIOJIIOCaM M PEe3KO HEPABHOE PaCTIpE/ie/CHHE XPOMOCOM MEX-
[y TIO/MOcaMK B aHaase TMepBOro AeNeHHA MeHo3a. B pesynbTarte nocie nepeoro AeieHHA
OPMHPOBATHCH COOTBETCTBEHHO MOHAbI H PE3KO aCHMMETPH'HBIC KJIETKH [Maj, a nocne
BTOPOTrO AENEHHA AMalbl H ACHMMETPHYHBIE KIETKH TeTpall, CONCpHallHe Hepedy UHpOBaH-
HOe YHCo ¥ Habop XpOMOCOM HCXOAHOTO rbpHa.

V AByX NUIEHHYHO-MBIPEHHBIX MONHIAIONI0B ofpasoBaHHe PECTHTYLHOHHBIX ALep Mpo-
HCXOMMIO BJENCTBHE OTCYTCTBMSA PacXoXIeHHA XpOMOCOM B meiioze — DR (double
restitution). OnHako UMTONOrHYeCcKHe KapTHHbI DR pasiH4HSL. V opmoro rubpuaa meios
3a6nokupoBaH B mpodase nepBoro AENEHUs, y Apyroro Habmonann ofHO NMepBOe OEIECHHE,
a pacxXokAeHHe XPOMOCOM B aHajale HE MPOMCXOIHIO. B pe3ynsTate (opMHpPOBATHCE
MOHA/IbI, COZIEpXKalIHe MONHBIH Habop XpOMOCOM rubpuaa.

B ByX LHTOQHOMATHMAX, MPHBOIAUIMX K PECTHTYLIHH, OTCYTCTBOBAIO BTOpOC neneHne
meiio3a — SDR (second division restitution). [ToBenenne XpoMOCOM B NEPBOM neneHn  y
HMX GBUIO pa3nHYHbIM. B 0HOM ciyuae yHHBaJICHTEI cyqalfHO OTXOMMIH K TIOMOCaM HE
NeNACh HA XPOMATHIBI, PH 3TOM (POPMHPOBATHCH IHAL! ¢ HEPEIYIHPOBAHHBIM YHCIIOM,

HO C peldyLUMpOBaHHBIM HabopoM XxpomocoM. Bo BTOpOM cCiytae YHHUBAJIEHThI JIETHIHCH

AKBALIHOHHO, MO3TOMY JHAMbI COAEPKaNH NONHBIH HAGOP XPOMOCOM HCXOAHOTO rubpuna.

[TONHMranIonasl, ¥ KOTOPBIX HEPACXOKAEHHE XPOMOCOM MPOH3OULIO BCICACTBHE FDR, DR
# SDR ¢ 5KBAIMOHHLIM JI€/eHHEM YHHBANEHTOB, HOPMHPOBAIH H3HECTIOCOOHBIE raMeThl.
MMonuramionas!, conepxaume anoManuio SDR ¢ penyKUHOHHBIM THIOM ACTEHHA YHHBa-
NeHTOB, (OPMHPOBATH CTEPHILHYIO MBLIBLLY. CnyuaiiHoe pacnpeiesieHHe YHHBAICHTOB
MeXIy nofmocam B anadase | MpuBOAMNO K HeCOanaHCHPOBAHHOCTH ramet Mo nabopy
XPOMOCOM H KaK CIIeJICTBHE 3TOT0 K HX He(yHKUMOHANBHOCTH. BhICOKaR 4acTOTa KIETOK C
PECTHTYLIMOHHBIMH AIPpaMH, HACHTHYHOCTD LHATONIOTHYECKHX KapTHH B pa3HbIe¢ rofikl Bere-
TALMH YKA3HIBAIOT HA TEHETHYECKHH KOHTPONbL ITOTO MpH3HAKA. CreneHb BbIPaKEHHOCTH
NpH3HAKa 3aBHCENA OT TEHOTHMA rMOPHAHOrO PacTeHHA, MOCKOMBKY Mexay ruopuaaM#
66111 00HApYKeHB! IOCTOBEPHBIE Pa3/IHiHA.
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CYTOGENETIC MECHANISMS OF MEIOTIC RESTITUTION IN
POILYHAPLOIDS

Potapova, T.A., Shchapova, A.1L

Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia

Study of meiotic division in individual plants have given the possibility to reveal the
features of chromosome behavior in intergeneric hybrids of cereals. Seven cytological
abnormalities have been found in wheat-coach-grass and wheat-rye polyhaploids, which
cause the restitution nuclei formation in meiosis. In most polyhaploids the cause of
restitution was the violations in chromosome disjunction during the first meiotic division —
FDR (first division restitution). Two FDR abnormalities have been found: non-disjunction
of chromosomes to pole and sharply unequal distribution of chromosomes between poles in
anaphase 1. As a result, after the first division the monades and sharply assimmetric tetrades
were formed, correspondingly; and after the second division — diades and assimmetric
tetrades, containing unreduced number and set of chromosomes of initial hybrid.

In two wheat-coach-grass polyhaploids the forming of restitution nuclei resulted from
chromosome disjunction in meiosis — DR (double restitution). But the cytological picture in
DR were different. In one hybrid meiosis was blocked in prophase I, in another — the first
division was observed but disjunction of chromosomes in anaphase was absent. As a result,
the monades were formed, containing the full set of hybrid's chromosome set.

In two cytological abnormalities leading to restitution, the second meiotic division — SDR
(second division restitution) was absent. The univalents behavior in the first division was
different. In one case the univalents moved away to poles by chance, without division on
chromatides; the diades formed in this case, having the unreduced number but reduced set
of chromosomes. In another, univalents divided equationally, and so, the diades had the full
set of chromosomes from initial hybrid.

Polyhaploids, in which chromosomes non-disjunction was a consequence of FDR, DR or
SDR with equational univalents division formed the viable gametes. Polyhaploids,
containing SDR abnormality with reduction type of univalents division formed sterile
pollen. Accidental distribution of univalents between poles in anaphase I resulted in
chromosome set disbalance in gametes and, consequently, in their non-fertility. The high
frequency of cells with restitution nuclei and identity of cytological pictures in different
years of vegetation show on genetic control of this character. The degree of character
expression depended upon genotype of hybrid plant because the significant differences
have been found among hybrids.
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OCOBEHHOCTH CTABHIM3AIIAM MEVO3A

B CAMOOIIBLIEHHBIX BEKKPOCCHBIX TFEHEPAIIUSX
BFHJIOHCHO-PHCAHO-HIIIEHH‘IHUFO I'MBPHIA

Ceynax A.JT

CEHEKHHOHHO-FEHEFH‘IECKHH HHCTHTYT YAAH, Onecca, Ykpauna

OTHIIONCHO-pXanoii ampuaumions AD (squarrosa x cereale) OvL1 co3nam kak MocTOBag
¢bopma wis nepenaun NPH3HAKOB YCTOHYHBOCTH K (uTONaTorenam u abHoTHYeCKHM (ak-
TOpaM ot Ae.squarrosa w pxu x MArkoii MIIEHAUE. SrHIONCHO-PXKAHO-TIIeHHYHEe rubpu-
Abl XapaKTepH3IOBAIHCH HH3KHM YPOBHEM KOHBIOralliK XpoMocoMm. B BC, ypoBens koxsio-
FaluK pesko ysenwauncs, B BC, MPONO/KHIICA €r0 POCT, KAYECTBEHHO M3MEHMICK Xapak-
TEP KOHBIOrauMM — Bo3pocna ao/1s 3aKpHITBIX GHBANEHTOB. VBennumnoch ymco MYJbTHBa-
JIEHTOB M PacCIIHPHICA MX CNEKTP, YTO CBHAETENBCTBYET O HAKOILIEHHH MEKTeHOMHBIX
TpaHcnokauuit. Yacrora HOpMalbHBIX TeTpaa y pacTermit BC, u BC, nocrurana 8,0% u
26,0% cooTtBeTcTBeHHO. D0 ABUIOCE Pe3y/IbTaTOM HOPMANHM3ALHH OuBaneHTHOH KoHbIO-
rauuy XpomocoM. Crabunmsamms Meiiosa NMPHBEENA K yIyYIIEHHIO CKPEIIMBAEMOCTH IpH
Mposeaerun BC, u BC,. Anamms KOJTHYeCTBAa XPOMOCOM y pacTeHuis PasHBIX reHepaumuit
NOKa3al, YT MpH CaMOONbUICHHH Moche BC, npoucxoauna crabunuzauus NONyNAUMH Ha
¢one Gonsuroro Pas3Hoo6pasus uuroTHnoB, CpEaH KOTOPBIX BO3MOKEH oThop mononHen-
HBIX HHKH. B BC, npeo6nagany 42- u 44-XpoMOCOMHbIe pacTenns. Cpasrense perynsp-
HOCTH MeHOTHYeCKKX Tpoueccos B BC, u BC,I, nokasano, uto kax n MI, Tak u na cragun
TeTpal nokonenue BC,l, okasanock Gonee BapHabensHbIM, yem BC; 310 nossonuno cre-
f1aTh BLIBOJ, 4TO CaMOOIIbLIEHHbIE MOCTe ABYX WJIH Tpex GeKKpOCCOB MOTOMCTBA MIeHMHY-
HO-p&aHbIX rHOpuaos Gonee NEPCNICKTHBHE! [N BhIeNeHHS LUHTONOTHYECKH CTabHIBHBIX

HEHHE MeHo3a B COOTBETCTBYIONHX NIOKONEHHAX. AHanu3 MeloTHYecKux buryp B 42-
XPOMOCOMHBIX pactenusx BC,I, u BC,I, nokasan, uro s FeHEpalsx Ha ocHoe BC, co-
XpaHserca Gonbire MOAHDHIHPOBAHHEIX XpoMocoM (c TPaHCIOKAUHAMH), YeM Y MOTOMCTR
Ha ocHose BC,. B renepauuu BC,l; yposens GupanentHoii KOHBIOraLH Obin Bhile, yem B
BC;l,. 310 namno OTPaXEHHE W B YDOBHe ymenbHOH KOHBIOraunu — 0,94+0,003 n
0,90+0,003 Touek XPOMOCOMHOH accoumamuy (ua}’xpnuocnuy COOTBETCTBEHHO. Mexre-
HOMHax koHblorauus B BC,I, takxke nmena Oostee Bhicokuit yposens, yem g BC;L,, 0 yem

THCh Gonee reTeporeHHBIME o CPOKaM Co3peBaHHA.
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THE FEATURE OF THE MEIOSIS STABILISATION IN THE
SELF-POLLINATED BACKCROSS GENERATIONS OF THE
AEGILOPS-RYE-WHEAT HYBRID

.S;'echn vak, A.L.

Plant Breading and Genetic Institute UAAS, Odessa, Ukraine

The Aegilops-rye amphidiploid AD (4e.squarrosa x S.cereale) was created as a “bridge”
form for the transmission of signs of the resistance to phytopathogens and abiotic factors
from Ae.squarrosa and rye to bread wheat. The Aegilops-rye-wheat hybrids were
characterized by a low level of chromosome pairing. In BC, the pairing level had enlarged
sharply, in BC, its growing has continued, the pairing trait has changed in quality — the
quota of the ring bivalents increased. The multivalent number and their spectrum has
increased, that indicated the accumulation of the intergenomic translocations. The
frequency of the normal tetrads in the BC, and BC, plants reached 8,0% and 26,0%,
correspondingly. This was the result of normalization of bivalent chromosome pairing. The
meiotic stabilization has brought to crossability improvement at carrying out the BC, and
BC,. The analysis of the chromosome number in the plants from different generations has
shown that at the self-pollination after BC, the stabilization of the population on the
background of broad range of cytotypes occurred, amongst which the selection of the
addition lines was possible. In BC, 42- and 44-chromosome plants dominated. The
comparison of the meiotic processes regularity in BC, and BC,I, has shown that both in
MI, and on the stage of tetrads the BC,I, generation was found to be more variable, than
BC,; one. This allowed to draw a conclusion, that self-pollinated progenies in two or three
back-crosses of the wheat-rye hybrids were more perspective for picking out the
cytologically stable lines of the wheat with alien introgression by means of hybridization
between the wheat and Aegilops-rye amphidiploid, than continuation of back-crosses. The
tendency of maintenance of the additional chromosomes was observed in BC.I, ;
generations, in BC,l,_, stabilization of the population occurred on the euploid level. Study
of the meiosis in according generations has confirmed it. The analysis of the meiotic
figures in 42-chromosome BC,I, and BC,, plants has shown that in generations based on
the BC, the modified chromosomes (with translocations) were kept better, than in the
progenies based on BC,. In BC,1, generations the level of the bivalent chromosome pairing
was higher, than in BC;I,. This has reflected in the specific pairing level — 0,94+0,003 and
0,90+0,003 points of chromosome associations (pca) per chromosome, accordingly. The
intergenomic pairing in BC,1, also had a higher level, than in BC;l,. The higher amount of
the heteromorphic bivalents and pca per multivalent witnessed about it. Together with the
evidence of greater variety of the somatic cytotypes, this allows to hope on more efficient
transfer of desired signs in generations based on BC,. Besides, transition to the self-
pollination in the earlier generations has permitted to stabilize meiosis more rapidly in
these populations. According to the preliminary data frost resistance of the BC,l, families
was better, than of BC,], ones. In both groups the families with different resistance rates to
powdery mildew and with large, full grain were chosen. The BC,l, generations turned out
to be more heterogeneous on the terms of maturation.
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OHUTOTEHETHYECKHUE ACIEKTEI HHTPOTPECCHBHOM
THBPHIII3AIIMYN HAYNATRICUM C MSTKOM NINEHWLE i

IIpoxonosuy EJL, Ceynax A.JT

CenexunonHo-reneTHue kil HHCTHTYT YAAH, Opnecca, Vkpanna

[Mpusneyenne TEHETHYECKHX pecypcoB AMKHX CopoaHyeR nueHHLEH 3aTpyAHEHO H3-3a
HeHcTBHA AHIVIOHAH3HPYIOmEH CHCTeMB] TIWEHHUBI, npenaTcTeyoweii roMeOoNoOrHYHo i

JIEHTHOH KOHBIOTAIHK (12,8+0,1 6uBanenTOB Ha MKII, nons oTxkpeiTeix OuBanenTos co-
CTaBnana 33,9% or o6mero quClia Euaanetrmn), KOIIHYECTBO MY/NBTHBAIEHTOR Ha MKI1
ObLTO HauMeHBIIHM — 0,2740,05. B koMOHHaunm Kpacyns x Haynatricum, HanpoTHB, He-
CMOTPA Ha najgewue ypopus KOHBIOraLMH, o8ycnosnentoe CHHXEHHEM YpoBHA OMBaleHT-
HOH KOHBIOralHu (11,240,2 6usanentosn Ha MKII, nong OTKPHITBIX OHBaNEHTOB MpH 3TOM
Bospocna mo 44,6%), Habmonaercy 3HAYHTE/IbHOE YBENHYEHHe YaCTOTBI MYJBTHBANEHTOR
(0,7710,09), COMOCTaBHMOE C KO/NHYECTBOM MYJIbTHBAJNIEHTOB, KOTOpPOE MBI paHee Habmo-

YUHTBIBATE MPH noaGope KOMNOHEHTOB cKpelHBaHuii,
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CYTOLOGICAL ASPECTS OF INTROGRESSIVE CROSS BETWEEN
HAYNATRICUM AND BREAD WHEAT

Prokopovich, E.L., Sechnyak, A.L.

Plant Breading and Genetic Institute UAAS, Odessa, Ukraine

The use of genetic resources of wild wheat relatives is hampered by diploidization wheat
system, which impedes homoeologous pairing. The study of meiotic processes in
reciprocal Haynatricum x bread wheat hybrids showed that Haynatricum as a male
parent stimulates chromosome pairing between T.aestivum and T.dicoccum and,
possibly, H.villosa chromosomes. When Haynatricum is taken as a female parent it was
found that wheat genotypes can differently influence homoeologous chromosome pairing
(Totsky, Procopovich, Sechnyak, 1999). But only two wheat strains were used in bread
wheat x Haynatricum crosses. That is why we have broadened the strain spectrum to study
the possibility of wheat genotype influence in this cross direction. Six winter bread wheat
genotypes created in our institute were used: Krasunya Odesskaya, Vympel Odessky,
Yunnat Odessky, Fantasia Odesskaya, Odesskaya polukarlikovaya, Odesskaya 267. Pairing
level ranged from 0,46 (Krasunya x Haynatricum) to 0,52 (Odesskaya polukarlikovaya x
Haynatricum) points of chromosome associations per chromosome. In the other cross
combinations the indices were intermediate. The maximally normal bivalent pairing level
was observed in Odesskaya polukarlikovaya x Haynatricum (12,8+0,1 bivalents per PMC
and the share of rod bivalents was 33,9% from total bivalent number), the number
multivalents per PMC was minimal — 0,27+0,05. In Krasunya x Haynatricum cross
significant increase of multivalent number was observed (0,77+0,09), which was
comparable with those in cross Chinese Spring (phlb) — 0,94+0,06 multivalents per PMC
in spite of pairing level diminution due to the bivalent pairing level decrease (11,2+0,2
bivalents per PMC and the share of rod bivalents increased to 44,6%). Corresponding
values of other crosses were between extreme values. Thus, it becomes obvious that
depending on wheat strain, homoeologous pairing either increase (it evidence the
multivalent number increasing) or decrease (more regular bivalent chromosome pairing
witness about it). That is, when Haynatricum is used as a male form, differentiation in
ability to effect homoeologous pairing takes place in wheat strains; the last should be taken
into account in search of cross partners.
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H3YYEHHUE OJHOJIETHHX H MHOT'OJIETHHUX 'HBPH/IOB
TRITICUM AESTIVUM / THINOPYRUM INTERMEDIUM

Kpasuenxo A.10., Oprosa A.M.

HHCcTHTYT nuTonoruu v resetuku CO PAH, Hosocubupck, Poccus

Ornanentas rubpuansauna mumennust (Triticum L.) ¢ AMKOpacTy MMM peACTaBUTENAMH
TpuObI [TieHHUMEBLIX B HAcTOALIEE BPEMA WHPOKO MPHMEHSEeTCH A H3y4EHHA (uiore-
HETHYECKHX cBA3el B TpHbe, a Takoke WA ueneil npakTHueckoi cenexumu. JlukopacTy mumii
Bui meipes Thinopyrum intermedium (Host) Barkworth & D.R.Dewey (2n=6x=42,
E\E E;E,XX) xapaktepusyerca psaioM UEHHBIX NPH3HAKOB, KOTOPHIE MOryT ObITh HCTIONB-
30BaHBI 1A YNYUIIEHUA NILEHHLBI: MHOTOJICTHHA THN Pa3BMTHA, YCTOHYHBOCTE K HeOnaro-
NPHATHBIM akTopaM cpe/ibl, GO/IE3HAM H BpeaHTENAM.

Hens naHHOro mccnenoBaHus — wulydeHHe ruOpUAOB MATKOH mmenuusi (7riticum
aestivum L.) ¢ Thinopyrum intermedium W BblENeHHEe CPeM HHX MHOIOJIETHMX dopm.
I'ubpras F, nomyueHHbie OT OMBUIEHHA TPEX COPTOB MATKOMH 03MMO#l MILEHHLIBI (besocras 1,
Kaskas, Aspopa) neuibiioit aByX pactennit (N14 u N28) Thinopyrum intermedium BocTo4-
HO-Ka3axXCTaHCKOH MOmynAuHH, OeKKpOCCHpOBaIM nuieHnued (Mcnons3osanu copra Besoc-
Tas 1, lepbentckas FOGuneiinas, Muponosckas 808). B nauHoM coobmeHnu MpeacTaBe-
HBI pe3ynbTartel u3yuenns 40 nunuii nokonenns BCF, ot 5 komGunaumit ckpemmsanus.

[To Mopdonornueckum npu3HaKaM KOJI0Ca MBI BbIIEIWIH TPH MPY b JTHHKH: NLIEHHYHOTO
THna (8 nuuuii), npomexyTouHoro (22 nuHuK) K meipeiiHoro (10 NHHHH). PepTHABHOCTB
rHOpHIOB CHIILHO BapbHPOBANa: B MEPBOH rPymme OHa COCTABMIA B cpeanem 19,1 3epeH B
kosioce, BO BTOpo# — 10,3, B TpeTselt — 2,7. TIpH UMTONOrHYECKOM aHANH3E YCTAHOBJIEHO,
4TO BO BCEX rpynnax GONbIUWHCTBO NHHHII MPeICTaBNeHs! OKTOIUIOWIHBIMH PACTEHHAMH
(2n=8x=56), B niueHHyHOMN rpymnme TOALKO 2 JMHHK HMENH 42 XPOMOCOMBI, a B OJHOMN U3
MHHHA NPOMEXYTOYHON TPYNIbl HADANY C JYIVIOHAHBIMH OGHApYXeHbl aHeyIUIOMIHbIE
pactenua ¢ 53 u 55 xpomocomamu. Cpein 56-XPOMOCOMHBIX JTHHMIA, NMPOHCXOAAILHX OT
ONHOH M TOMH Xe KOMOWHAIIHM CKpEeWHBAaHMA, HAGTIONATHCE IHAYHTE LHbIE pa3nHYMA 1o
O3€PHEHHOCTH H MOP(OJIOrHH KONOCA, THHUH OT 3 KoMOHHAUMI GbLTH npeAcTaBieHsl BO
BCEX TpeX rpymnnax. YYuTeiBas TOT (akT, YTO B KakA0H KOMOMHALMH B Ka4eCTBE OTLOB-
CKOro pOLNHTEJA HCMOMB30BAHO TOJBKO OHO PACTEHHE MBIPes M BIHAHHE BO3MOXHOTO 10-
NTHMOpdH3IMa Ha XapaKTEPHCTHKH THOPHIOB OTCYTCTBOBAIO, MOXKHO C1€1aTh BEIBOA O TOM,
YTO HaOMOJaeMble PasNIMuHs MeXIy JTHHHAMH 0GYCIOBNEHSI PasTHYHBIM XPOMOCOMHBIM
COCTABOM MBIPEHHOrO reHoMa y 56-XpOMOCOMHBIX aM(UIKIUIONIOB. ITH JaHHBIE COra-
CYIOTCA € pe3y/ibTaTaMH HCC/Ie/IOBAHHI AMEPHKAHCKUX LMTOTEHETHKOB, KOTOPhIE MPH H3y-
HEHHH OKTOIUIOHIHBIX MIUEHHYHO-MBIPEHHBIX THOPH/IOB IPYTroro MPOHCXOMXIEHHS YCTaHO-
BHJTH, YTO B KOMOHHHPOBaHHBIH MbIPEHHBIH reHOM BXOIAT XPOMOCOMBI BCEX TpeX reHOMOB
Thinopyrum intermedium (E,E,X) (Xin Z.Y. et al., 1988; Banks P.M. et al., 1992).

Cpenu 40 u3y4eHHBIX THHMIT BHLAENEHS! 6, KOTOpbI€ XapakKTepH30BAIHCh XOPOLIHMM MOCHe-
y0opouHbIM OTpacTanHeM. Bce OHM OKTOMNOMIB M MMETH NpoMeXxyTo4HbIH THN Konoca.
JlaHHBIE NHHWA NPEACTABNAIOT COGOM UeHHbIH MaTepHan WIS W3YYeHHS NeHETHYECKOro
KOHTPOJIA MPH3HAKAa MHOTONIETHOCTH,

112




11'*" EWAC Conference

STUDIES ON ANNUAL AND PERENNIAL TRITICUM
AESTIVUM | THINOPYRUM INTERMEDIUM DERIVATIVES

Kravichenko, A.Y., Orlova, A.M.

Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia

Distant hybridization of wheat (Triticum L.) with wild representatives of tribe Triticeae at
present is widely applied to study phylogenetic relationships in the tribe as well as for the
purposes of practical selection. The wild wheatgrass species Thinopyrum intermedium
(Host.) Barkworth & D.R.Dewey (2n=6x=42, E,E,E,E,XX) is characterized by a number
of valuable traits that can be used for wheat improvement — perennial type of development,
resistance to adverse environmental factors, diseases and pests.

The purpose of the present research was studying hybrids of common wheat (Triticum aes-
tivum L.) with Thinopyrum intermedium and isolation of perennial forms among them. F,
hybrids, obtained from pollination of 3 common wheat varieties (Bezostaya 1, Kavkaz,
Avrora) with pollen of two Thinopyrum intermedium plants (N14 and N28) from the East
Kazakhstan population, were backcrossed by wheat varieties Bezostaya 1, Derbentskaya
Yubilejnaya, Mironovskaya 808. In this report results of studying 40 lines of BC,F, gen-
eration from 5 cross-combinations are present.

For morphological traits of the head we isolated three groups of lines: of wheat (8 lines),
intermediate (22 lines) and wheatgrass type (10 lines). The fertility of the hybrids greatly
varied, in the first group it was amounted 19,1 grains per head, in the second — 10,3, in the
third — 2,7. In cytological analysis it was established by us that most lines in all groups
were represented by octoploid plants (2n=8x=56), in the wheat group only 2 lines had 42
chromosomes and in one of the intermediate group lines along with euploids aneuploid
plants with 53 and 55 chromosomes were found. Among 56-chromosome lines derived
from the same cross-combination, considerable differences in head seed set and morphol-
ogy were observed, lines from 3 combinations were represented in all three groups. Taking
into account the fact that in each combination as the paternal parent the same wheatgrass
plant was used and the influence of a possible polymorphism on the hybrid characteristics
was absent, one can draw the conclusion that the observed differences between the lines
were conditioned by a different chromosome composition of wheatgrass genome in the
56-chromosome amphidiploids. These data are in conformity with the results of American
cytogeneticists research who when studying octoploid wheat-wheatgrass hybrids of a dif-
ferent origin established that the combined wheatgrass genome includes chromosomes of
all three Thinopyrum intermedium genomes (E,E,X) (Xin Z.Y. et al., 1988; Banks P.M. et al.,
1992).

Among the 40 studied lines 6 ones were characterized by good post-harvest re-growth, all
they were octoploids and had the intermediate type of the head. These lines are valuable
material to study the genetic control of perenniality.
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OCOBEHHOCTH AHJPOI'EHE3A VY NIIEHUYHO-PXKAHBIX
3AMEINEHHBIX IMHUM

Hobposoneckaa O.b., Hepwuna JI.A., Kpasyosa JI1.A., [lJanosa A.H.

HuctutyT tironoruu U redetikd CO PAH, Hosocubupck, Poccus

Ha ocobenHocTu anaporenesa in vitro oxasbiBalOT BIMAHHME FEHOTHNHYecKHe (HakTOpHl H
YCNOBHA KyJIbTHBHpOBaHHA. C HCMONb3OBaHHEM [OMONHEHHBIX M 3aMEIICHHBIX JTHHHI
MIIEHHUB! BLIABIAIOT POJib OTIENBHBIX XPOMOCOM PXKH B JaHHOM mpolecce. B 3ToM oTHo-
weHHH Haubonee xopowo u3ydeHo sauaH1e 1R xpomocomsl. ITokasaHo, yto 1R xpoMoco-
Ma B 33aBHCHMOCTH OT IeHOTHITHYECKOH Cpellbl MOXET YBeTHYHBATh YacTOTy oOpa3oBaHuA
3MOpHOHIOB B Ky/NbType MbUIbHHKOB. JlaHHbIE OTHOCHTENHHO BKJANa APYTHX XPOMOCOM
P*H Ha MpPOLECCHl aHAporeHe3a HeoJHo3HaYHbl. Llens nanHo# paboTel — H3YUHTL BIHAHHE
XpOMOCOM piKH Ha IMOKa3aTe/ld aHApOreHes3a in vitro B OJHOH reHoTHNMHYecKo# cpene. B
paboTe MCMONB30BaHBI WECTh MIUEHHYHO-PKAHBIX 3aMELUEHHBIX JIHHWI, ¥ KOTOPHIX OT-
lenbHble Mapbl XpOMOCOM JIHHHH niueHHUb copra CapatoBckad 29 3aMeuieHbl roMeono-
FHYHBIMHM TMapaMH XpoMocoM pxH copta Ouoxo#ckaa: 1R(1A); 2R(2D); 3R; SR(5D);
6R(6A); 7R (Kpaeuopa, 1983). B kauecTBe KOHTPO/IA HCHO/B30BAHbI IMHHA NIUEHHLBI COP-
Ta Capartosckas 29 u tputukane (Caparosckas 29 x OHoxofickas; 2n=>56). ITocne xonomo-
BOH npenobpaboTkn konockeB B TedeHHe 59 aHeil npH Temnepatype +5°C NBITLHHKH B
CTaAHH OJHOANEPHOH NBLIBLLI KyJLTHBHPOBAIM Ha arapuioBaHHO# cpene PII ¢ pasmoil
koHueHTpaume 2,4-J1 (ot 0 no 1 mr/n) npu +29°C. Pa3suBiuHecs IMOPHOM/IBI KYIbTHBH-
posanu Ha cpene ['ambopra B-5 Ge3 duroropmonor unu ¢ nobasnennem kuHetuHa u AHY
(o0 0,25 mr/n). 3P dexTHBHOCTL aHAPOreHe3a OLIEHUBAJIH: T10 YACTOTE MbUILHHKOB, 06pa3o-
BaBIIMX 3MOPHOKILI; YacToTe IMOpHOKIOB Ha 100 NMBUTBHMKOB; YacTOTe pacTeHHi-pereHe-
panToB Ha 100 3MOpHOMIOB; NMPOLIEHTY 3eNeHBIX pereHepaHTOB OT OOLIEro YWCaa pacre-
HUi. YCTaHOBNEHO, YTO HE3aBHCHMO OT ypoBHs 2,4-]] B HHHIMaNLHO# cpene, y nuHuK ¢ 1R
3aMelleHHeM 4acToTa 06pa3oBaHus IMPHOMIIOB JOCTOBEPHO BhIIIE, YEM Y APYTHX FEHOTH-
noB. Yacrota o6pasoBaHHa 3eNCHBIX PAacTeHHH Y 3TOH JMHHH 3aBHCHT OT KOHLEHTpALMH
2,4-]1 B MHHUMAIBLHOM Cpele, HO He 3aBHCHT OT COJiepXXaHHA (PUTOTOPMOHOB B PereHepaLi-
OHHO# cpene. V 3ameuteHHsix nuHKA mo 3R, 6R u 7R BhIsABIEHA 3aBHCHMOCTH YaCTOTHI
obpasoBaHus SMOPHOMIOB H PEreHepHPOBABILIMX pacTeHuil 0T KoHueHTpaumu 2,4-]1 B cpe-
ae. Jins nuHuy ¢ 3aMemienueM 1o 7R xpoMocome oGHapyXeHa 3aBHCHMOCTB MoKa3aresed
aHporeHe3a oT KoHueHTpauwH 2,4-J1 B cpene. Bo Becex skcnepumenTax auHuA ¢ SR 3ame-
ICHHEM He MPOABWIA CNOCOGHOCTH K anaporenedy. [Ipeanonaraercs, 4To pasnW4Has pe-
aKUKHA 3aMEUICHHBIX JHHHA MO MoKa3aTeNsM aHApOreHe3a Ha YCJIOBHA KyJLTHBHPOBAHHA
00yc/oBeHa pa3NHIHBIM CONEPKAHHEM HIOTEHHBIX (PHTOTOPMOHOB B MbLIbHHKAX. O6CY-
KJAK0TCA BOMPOCHI NEHETHYECKOTO KOHTPONA NPH3HAKOB aHAporeHesa, obycioBsieHHbIH
BIIHAHHEM XPOMOCOM PXKH.

Pabora Beinonuena npu ¢puHaHCOBOH 9acTHYHOI noaaepxke rpanta POOU (99-04-40332).
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THE PECULIARITIES OF ANDROGENESIS IN WHEAT/RYE
SUBSTITUTION LINES

Dobrovolskaya, O.B., Pershina, L.A., Kravtzova, L.A., Shchapova, A.1

Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia

Genotypic factors and conditions of cultivation influence the peculiarities of androgenesis
in vitro. In this process the role of individual rye chromosome is studied using additional
and substitution wheat lines. In this context the influence of 1R chromosome is analysed to
the utmost. Chromosome IR is shown to possibly increase the frequency of forming
embryoids in anther culture depending on wheat genotype. The data about the role of other
rye chromosomes on the process of androgenesis can not be estimated definitively. The aim
of this work is to study the influence of rye chromosomes on character of androgenesis in
vitro in the single genotypic environment. Six wheat/rye substitution lines were used in the
work. In these lines the following chromosome pairs of wheat cultivar Saratovskaya 29,
were substituted on the homeological pairs of rye chromosomes, cultivar Onohoiskaya: IR
(1A), 2R (2D), 3R, 5R (5D), 6R (6A) and 7R (Kravtzova, 1983). As a control a line of
wheat Saratovskaya 29 and triticale (Saratovskaya 29 x Onohoiskaya, 2n=56) were used.
After cold pretreatment of spikes during 5-9 days at +5°C the anthers were cultivated at the
stage of one-nuclear pollen on the agar medium PII with different 2,4-D concentration
(from 0 to 1 mg/l) at +29°C. The embryoids developed cultivated on Gamborg B-5 medium
without phytohormones or with kinetin and o.-NAA (0,25 mg/l1 of each). The androgenesis
effectiveness was estimated on the four factors: frequency of anther providing embryoids;
frequency of embryoids per 100 anthers; frequency of regenerated plants per 100
embryoids and percentage of green plantlets per total amount of regenerated plants. It was
determined that the frequency of embryoids forming in the line with 1R substitution was
significantly higher in comparison with another genotypes and independent of 2,4-D
concentration in the initial medium. The frequency of green regenerated plants in this line
was connected with 2,4-D concentration in the initial medium but was not linked with
phytohormones in the regeneration medium. In the lines with 3R, 6R and 7R chromosomes
the associations between frequency of embryoids forming and regenerated plants, and 2,4-D
concentration in the medium were registered. In all experiments a line with SR substitution
did not possess the ability to androgenesis. Different reaction of substitution lines in
androgenetic ability in any cultivated conditions is supposed to be connected with various
concentrations of endogenic phytohormones in anthers. The problem of genetic control of
androgenesis traits under influence of rye chromosomes is discussed.

This work was partly supported by Russian Foundation for Basic Research, grant N 99-04-
40332.
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TEHETHYECKASI CTABWIBHOCTBH COPTOB O3MMOI MSITKOI
IMIIEHHUIIBI, HECYIIHX XPOMATHH P)KH

Ilenesa T H.

l'ocynapcreennsiii HL] P Beepoccuiickuit HUU pacTenneBoacrea uM. H.M.Basunosa,
Cankr-ITetepGypr, Poccus

OpHruHanbHele copTa 03UMO# MATKOI MINEHHULbL, HECYIHE FeHeTHYEeCKHH MaTepuan Xpo-
MOCOMBI IR pxH, H HX PenpoAyKUHH H3yYeHBI METOIOM 3nekTpodopesa 3anacHuX Genkos
3epHa B IIAAT B aBYX cHcTeMax: B aueTaTHOM Oygepe pH 3,1 (rmamuns1) 4 Tpuc-raug-
HOBOM Oydepe pH 8,3 ¢ SDS (rmotennnsi). [l BhISBICHHS xpomocomsl 1RS ucnonsso-

Balli MapkepHblii 610k 1B3, cocToAummit H3 KOMNOHEHTOR rnHaauHa o2 3, 4 y5, koaupye-
MBIX TIOJIMreHHBIM JIOKYCOM Seci. B copToBBIX monynsumsx PXKH TaKOE COYEeTaHHEe KOMMO-
HEHTOB BCTPEHAETCA CPaBHUTENBHO PEKO, 4TO, BEPOATHO, CBA3AHO C BBICOKHM YPOBHEM
TETEPOINTOTHOCTH PXkH Mo nokycy Secl/. B oTiuuue ot PAH Y MIIEHHUB! JaHHBIH JOKyC
HaXOIHTCA B NTOMO3HIOTHOM COCTOSHHH. TOT JIOKYC népeiaH B H3y4YeHHBIE COpPTa MileHH-
Lbl, BepoATHO, oT Neuzucht 14/14, PIII" 14/14 u PIIC 14/49. KomnonenTsl rmorennna,

KOHTPO/IHpYeMBI€ JIOKYCOM Sec3, cyxHiH Mapkepom 1RL. Mapkepsi 1RS u IRL npucyt- |

CTBOBAIH 01HOBpeMeHHO Y MupoHosckoii 10, Soladin, Burgas 2, Orlandi, Neuzucht 14/14,
PIII" 14/14 u 14/49, uto yxaseiBaeT Ha 3amelerye 1B=]R. OctanbHbie copra Hecau Tpasc-
nokaumio 1B/1R. Mo cnexTtpam rnuanuua Bee COpTa-OPHIHHANBI MOHOTHITHBI, 338 HCKITIOYE-
HHem Winnetou u Lovrin 13. B npouecce penponykunH copra Hamlet u Linos coxpanmnnu
TOJIHOE COOTBETCTBHE OpHIrHHANaM. Bbicokas cTabWIBHOCTS OTMeYeHa y Muponogsckoii 10,
Feldkrone, Perseus. Copra Aspopa, Kaskas, Besocras 2, Lovrin 10, Burgas 2, Saladin tak-
xe ObUTH OBONBHO CTAGHIBHBIMK 1 COXPaHWIH COOTBETCTBHE OpUrHHaNy Ha 80-90%. On-
HAKO pAN COPTOB MpeTepneny 3HauMTEIbHbIE H3MeHeHHs: Winnetou YTPaTHI CXOACTBO ¢
opHruHanoM; Orlandi cooTsercrsopan OpuruHany Ha 17%; Benno — Ha 58%. V Lovrin 13 8
OAHOH PenpoayKUHH H3MEHHNOCH CooTHoweHHe OuoTHnoB. B apyroii PENPOAYKLHH TOro
7KE CaMOoro copTa NoABHIACh NPHMECh 3€PHOBOK MIIEHHLEI, B CMEKTpax rMHaiHHa KOTOPBIX
HE BhIABNICHBI Mapkeps! IR pxun. B uenom nokasawo, 4o B MPOLIECCE PENPOAYKUHH HMETH
MECTO crienyiolumne uaMeHerna: 1) anumMuHaums 1RS; 2) cTpykTypHas nepectpoiika Xpomo-
COM NUICHHUB! H PXH, KOTOpPaA NMpOABNANACH B MPHCYTCTBHH OHOBPEMEHHO B CIIEKTpaxX
THaMHAa KOMIIOHEHTOB — MapKepoB xpomocom IB u IR u B MOABJIEHHH HOBBIX KOMITOHEH-
TOB; 3) BBIEIUIEHHE (POPM, BXOMAILMX B COCTAB POIOCNOBHBIX COPTOB; 4) MeXaHH4YeCKOe
3acopeHHe. BoiABNEHHBIE reHeTHYECKHe H3MeHeHHs NpeACTaBieHbl B pa3sHOM cTenexH y
H3YHeHHBIX copToB. [lomy4ennsle pesynsraTs CBHACTENILCTBYIOT O HEOOXOMUMOCTH CTpO-
TOTO KOHTPOJIA 3@ COXPAaHEHHEM OPHIMHANBHOCTH M LEJOCTHOCTH COPTOB H MOKa3LIBAIOT
NEPCNIEKTHBHOCTb HCTIONb30BAHHA JUIA ITHX Lenelf B KauecTpe MapKepoB 3anacHeix Genkos
3€PHOBKH.
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GENETIC STABILITY OF WINTER BREAD WHEAT CULTIVARS
CARRYING RYE CHROMATIN

Peneva, T.I.

N.I.Vavilov All-Russia Institute of Plant Industry, St. Petersburg, Russia

The original cultivars of winter bread wheat carrying a genetic material of chromosomelR
and their reproductions are investigated by a method of electrophoresis of storage seed
proteins in PAGE in two systems: in acetic buffer pH 3,1 (gliadins) and tris-glicine buffer
pH 8,3 with SDS (glutenins). For detection of chromosome IRS the marker block 1B3,

consisting from components of gliadin w2 3, 4 y5, encoded by a polygenic locus Sec/ has
utilized. Such combination of components meets rather seldom in populations of rye, that
probably, is connected with a high level of a heterozygosity of rye in the locus Sec/. On the
contrary, the given locus is in a homozygous state in wheat. This locus was transferred to
the investigated cultivars of wheat probably from Neuzucht 14/14, RWH 14/14 and RWH
14/49. The components of glutenin controlled by the locus Sec3, were markers of IRL. The
markers of IRS and IRL were presented simultaneously in Mironovskaya 10, Soladin,
Burgas 2, Orlandi, Neuzucht 14/14, RWH 14/14 and 14/49, that specifies about substitution
of 1B for 1R. The remaining cultivars carried the translocation 1B/1R. All cultivars — origi-
nals were monotypical on gliadin banding patterns for exception of Winnetou and Lovrin
13. After reproduction the cultivars Hamlet and Linos were completely identical to the
originals. The high stability is marked for Mironovskaya 10, Feldkrone, Perseus. The culti-
vars Aurora, Caucasus, Bezostaya 2 Lovrin 10, Burgas 2, Saladin were also rather stable
and have saved correspondence to the originals on 80-90%. However, some cultivars have
undergone the considerable changes: Winnetou lost a likeness with the original; Orlandi
corresponded to the original on 17%; Benno — on 58%. In one reproduction of Lovrin 13
the relation of the biotypes has varied. In another reproduction of the same cultivar the im-
purity of wheat cultivar in spectra of which the gliadin markers of IR are absent has ap-
peared. As a whole it is shown, that during reproduction the following changes took place:
1) elimination of I1RS; 2) the structural modification of wheat and rye chromosomes, which
were exhibited in the presence in gliadin banding patterns of the components — markers of
the chromosome 1B and IR simultaneously and in appearance of new components, 3) ap-
pearance of the forms similar in gliadin banding patterns with cultivars which are included
in genealogical trees of these cultivars; 4) mechanical admixtures. Detected genetic
changes were represented in different degree in studied cultivars. The obtained results tes-
tify to necessity of a strict control for saving of originality and integrity of cultivars and
show perspectivity of usage of grain storage proteins as markers for these purposes.
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OCOBEHHOCTH CTABHIM3AIIAM KAPHOTHUIIOB Y SYMEHHO-
INITEHWYHBIX THBPHUIOB H.VULGARE L. x TAESTIVUM L.
H H.GENICULATUM ALL. x TAESTIVUM L.

Hymepoea O.M., Mepwuna JT.A., Caruna E.A., Lllymueiit B.K.

HHCTHTYT uHTONOrHHK M reneTnkn CO PAH, Hosocubupcek, Poccua

H3yqensl ocobennoctH npeobpasopanus KapHOTHMNOB Y rubpunos H.vulgare L. (2n=14) x
I.aestivum L. (2n=42) B nponecce ux 6eKKpOCCHPOBAHHA MATKOH MIIEHHLEH H y rHOpHIoB
H.geniculatum All. (H.marinum subsp. gussoneanum) (2n=28) x T.aestivum L. (2n=42) 8
npouecce OEKKPOCCHPOBaHMA W B pe3yibTaTe 0bpasoBaHus aM(HUIUTOHIOB NPH KOMXHIM-
HHPOBaHHH. YCTAHOB/IEHO, YTO B 3aBHCHMOCTH OT F€HOTHIIOB MILICHHLIbI 28-XpOoMOCOMHBIE
rubpunst H.vulgare x T.aestivum, cnocoGub (opMHpOBaTL KH3HECTIOCOOHBIE TAMETHI ¢
HEPEAYLHPOBAHHBLIM YHCIIOM XPOMOCOM. AHanu3 Meiio3a pacrennii F, mokasan, uto thop-
MHPOBAHHE TAKHX raMeT MPOHCXOIHT H3-3a HEPAaCXOXKACHHA XPOMOCOM B anadaze | 1 u3-3a
OTCYTCTBHA LHTOKHHE3a B Tenodaie 1. M3 3epHOBOK, 3aBA3aBIIKXCA MOC/AE ONBUICHHA FHG-
punoe F, nuwennuei, passusaiorcs 49-XxpoMocoMHbie BC, pacrenus. INocneayiomee Gek-
KpPOCCHpOBaHHE NMPHBOIMT K yMEHBILUEHHIO YHCIa XPOMOCOM Yy pacTeHHii OEKKpOCCHBIX
NOTOMKOB M CTa0HIH3alMH KapHOTHIOB Y pacTeHuii BC;-BC, Ha 42-XpoMOCOMHOM ypoOB-
He. DOPMHPYIOTCA PacTeHHA MIICHHYHOTO THNA, HMEKOLIHE HHTOMIA3MATHYECKHMIl reHoM
AYMEHA H PeKOMOHHAHTHBIN AAEPHBIH F'eHOM MILIEHHIIbI. O6pasoBanne pekOMOHHAHTHOIO
TCHOMA MPOHCXOMIHT 32 CYET BBEICHHA B OEKKPOCCHPOBAHME Pa3HBIX COPTOB MIICHHIIBI npH
BOCCTAaHOBJIEHHH (ePTUIBHOCTH alonIa3sMaTHYecKuX NHHMIL. Haiuuxe pexoMOHHALIHH
MEXIY pasHeIMH COpPTaMH MUIEHHIBI MOATBEPHKIEHO MOJIEKY/IAPHO-TEHETHYECKHM aHATH-
30M. OOcykmaeTcsa BOIMOXHOCTL MHTPOTPECCHH 3EMEHTOB ANEPHOTO T€HOMAa AYMEHA B
FEHOM aNoMnia3MaTHYECKHX THHHIL.

¥V 35-xpomocoMHBIX ruGpumos H. geniculatum x T aestivum ®W3HeCTIOCOOHBIE raMeTsl C
HEPEIyLUHPOBAHHBIM YHCIIOM XPOMOCOM (OPMHPYIOTCA B Pe3yNbTaTe HKBALMOHHOTO Jefie-
HHA XpOMOCOM B aHadase I u HepacXoxIeHHs XPOMOCOM B aHadase [I. U3 ceman, 3assa-
34BIIHXCA NOCNe ONBUIEHHA rHOpHIOB F, nuueHHuel, BhpalleHb! pacTeHHs ¢ YHCIaMH
Xpomocom 46*, 48, 50*, 55. (3neck u nanee * moMeyeHs! YHCHA XpOMOCOM Y pacTeHHi ¢
CaMO(epTHILHOCTBIO). LiuTOreHeTHYECKHH aHANH3 CAMOOTTBLIEHHBIX notomkos BC,, BC,,
BC, nokasan, uro npouecc craGwmsaumuu KapHOTHNOB ITHTENLHEIH H HEe OrpaHHYHBAETCA
00pa3oBaHHeM TONBKO 42-XPOMOCOMHBIX pacTeHHii, Cpenu pacrennii BC,F,, BC,F,, BC,F,

BBIABJICHBI CICYIOLUME UMTOTHIBL: 2n=40%, 40+2t* 41% 41+2t*, 42*% 42+t*, 4242t*, 43%,

43+1*, 44%, 45, 45+1*, 46. AMdumonmsl H geniculatum x T.aestivum (2n=68-70), nony-
EHHBIC B PE3y/IbTaTe KONXHUMHHPOBAHHA rHOPHIOB, cCaMO(BepTHIIBHBIE, HO LIMTOreHeTHY e~
CKH He cTabHabHble. B pamy caMoonbiieHHBIX MOKoIeHui Y HHX NMPOHCXOIHNO YMeHBbllle-
HHe "Hcna XpomocoM. K Fo Bbinenensl symnonausie (2n=42) u aHeyruioHaHble (2n=40+4t*,
42+t*, 4242t*) nusun. O6CYKIAIOTCA BOIMOKHBIE MEXaHH3MbI, NPHBOMALLIHE K LINTOreHe-
THYECKOH HeCTaGHILHOCTH Yy aNIOMIa3MaTHYECKHX MOTOMKOB rubpunoe H.geniculatum x
T.aestivum.

Pabota BeinonHena npu puHancosoi noanepike rpanra POOH (99-04-4-332).
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THE FEATURES OF KARYOTYPE STABILIZATION IN BARLEY-
WHEAT HYBRIDS (H.VULGARE L. x TAESTIVUM L.)
AND (H.GENICULATUM ALL. x TAESTIVUM L.)

Numerova, O.M., Pershina, L.A., Salina, E.A., Shumny, V.K.

Institute of Cytology and Genetics, SB RAS, Novosibirsk, Russia

The features of karyotype stabilization in hybrids H.vulgare L. (2n=14) x T aestivum L.
{2n=42) in the process of backcrosses with common wheat and in hybrids H.geniculatum
All. (H.marinum subsp. gussoneanum) (2n=28) x T.aestivum L. (2n=42) in the process of
backcrosses and as the result of amphiploid formation were studied. It is established that
28-chromosome hybrids H.vulgare x T.aestivum were capable to form viable gametes with
nonreduced chromosome number depending on wheat genotypes. A cytological analysis of
F, plants revealed that the formation of such gametes occurred in consequence of lack of
chromosome divergence in Al and the absence of cytokinesis in TI. Plants grown from the
seeds obtained by backcrosses of F, hybrids with common wheat had predominantly 49
chromosomes. The consecutive backcrosses led to the decrease of the number of
chromosomes in progenies of hybrids. The karyotypes of plants in backcross progenies of
H.vulgare x T.aestivum were stabilized in the BC,~BC, and had 42 chromosomes. Wheat-
type plants having barley cytoplasmic genome and wheat recombinant nuclear genomes
were being formed. The formation of the recombinant genome happened due to the
introduction of different wheat cultivars in the backcrosses to restore the self-fertility. The
presence of recombination of genomes of different wheat cultivars was proved by the
molecular genetic analysis. The possibility of introgression of barley nuclear genome
elements into the genome of alloplasmic lines is being discussed.

Viable gametes with the nonreduced number of chromosomes were being formed in barley-
wheat hybrids H.geniculatum x T.aestivum L. (2n=35) as a result of equational division of
chromosomes in Al and lack of chromosome divergence in All. Plants with the number of
chromosomes 2n=46*, 48, 50*, 55 were grown from the seeds obtained in F, hybrids after
pollination with wheat (the number of chromosomes in plants with self-fertility are marked
with *). Cytogenetic analysis of self-pollinated progenies of BC,, BC, and BC, revealed
that the process of karyotype stabilization was long-term and was not restricted only by the
formation of 42-chromosome plants. The following cytotypes were revealed in BC,F,,
BC,F,, BC,F, plants: 2n=40%, 40+2t*, 41*, 41+2t*, 42%, 42+1*, 42+2t*, 43, 43+t*, 44* 45,
45+t* and 46. Amphiploids H.geniculatum x T.aestivum (2n=68-70), obtained as a result
of treatment of F, hybrids with colchicine were self-fertile but cytogenetically instabilized.
As a result of self-pollination of amphyploids the euploid lines (2n=42) and the aneuploid
lines (2n=40+4t*, 42+t*, 42+2t*) were selected to F,. The possible mechanisms leading to
cytogenetic instability in alloplasmic lines of hybrids H.geniculatum x T.aestivum are
discussed.

The work was supported by Russian Foundation for Basic Research, grant no. 99-04-49332.
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YABOEHHME XPOMOCOM IN VITRO Y TIOJIMI AILIOHA0B
IIITEHHIIBI

Hocypa A.

Research Institute for Cereals and Industrial Crops, Fundulea, Romania

[lpu BBINOHEHHH MPOrPaMMBI MOMY4eHHA FANIOHIOB | AMrarvIOHI0B MIUEHHLIBI MPH Iub-
PHIM3aUHH C KyKypy3oii B DyHaynee B HHCTHTYTe 31aKOB H NPOMBILLIEHHbIX KYJABTYp On-

PobOBaH METOA KONXHUMHHUPOBAHHMA TAIUTOMIHBIX 3apozbIlIeH B YCIOBHAX in Vitro B Kaue-

CTBE aTbTEPHATHBLI MeTody in vivo. KpoMe Toro, B mpouecce KY/IbTHBHPOBaHHA 3apO/bl-
med BO3MOXHA MX ApoBM3aUMA. HcmonpioBaxme AByX noaxonos obneruaer pabory ¢
OonbimM yHenoM ramnonaos (4000-5000 Ha i CKPELUHBAHHUA), MOMYYaeMLIX B JieTHe-
OCeHHHH nepHo.

Coobuienne npencTasnser pesynbratsl, noMydeHHbIe npu 00paboTke KOAXHUMHOM in vitro
HE3PEJNLIX raruloUJHBIX 3apo/asiiei.

3aponsiuri GbUTH MOMYYeHb B COOTBETCTBHU ¢ paHee onucaHHbIM metoaoM (Giura, 1994,
1995) nyTem ckpeunBanus aeyx reHoTHnos muenHus! (Pasopur B Oyunynes 133) ¢ ky-
KYPY30i.

B aTom 3kcniepumenre KY/ETHBHPOBAHHE TArUTOMAHBIX 3APOABIWIEH MUIEHULbI NPOBOIWIH
Ha MonuHLUHMpoBaHHOI cpene ambopra — BS B TpH cTanuu: 1) Heapensie 3apoasimy (Bce-
ro 591) nomeuwany B WeCTH MOBTOPHOCTAX B YALIKH INetpu ¢ nutatensHoil cpeoii H kon-
XHUMHOM (aBe KOHLEeHTpauuHu — 0,03 u 0,05%) u numeTuncynedoxcuaom (AMC) (15 ma/n)
H KyNbTHBHPOBAH B TeMHOTe NpH 24°C B Teuenue 24 u 48 4acoB, COOTBETCTBEHHO; 2) 06-
paboTaHHble KOIXHLIMHOM 3apOIBIH MEpeHOCHTH cBOOOAHYIO OT KoMXHLKMHA H JIMC cpe-
Ay # KyNbTHBHPOBA/IM IO HX NPOpAcTaHus; 3) npopocuiue 3apOABILIH HHANBHIYANLHO Te-
PECAXHBAIH B Ky/IbTYpainbHbie COCY bl HA TY e MHTATENLHYIO Cpeny.

Cocyasl ¢ pasBHBaIOUMMHECA pacTeHHAMH ColepkanH B TepMOCTaTe NMPH PacCesHHOM OC-
BEILIEHHH U TemnepaType 6-8°C B Tevenue 45 aueii 1o APOBH3ALMH. 3aTeM pacTeHus-pere-
HCPAHTBI BRIPAILMBANK 110 TOTYHEHHA 3EPHOBOK Yy AMramwionaos (1),

Craructiueckn obpabatsiBamich CIEYIOlHE NaHHbIE: YHC/IO NMPOPOCIIHX 3apombiweit (T13)
Ha NHTATeNBHOH Cpejle; YHC/IO PereHepHPOBABLIMX TATUTOHIHBIX npopoctkoB (I'TI); yucno
pacTeHHH- AHrarIOHIOB, 3aBA3LIBAIOLINX CeMeHa (Aan).

C nomomsto mporpammel ANOVA 6b110 00HApYXeHO, 4TO IMOPHOHBI IBYX FeHOTHIIOB IIe-
HHLBI OMHAKOBO pearupyioT Kak Ha 00paGoTKy KOMXHMIMHOM, TAK H HA [IHTENLHOCTS obpa-
6oTkn. ONIHAKO CyIIECTBEHHBIMH GbiTH Pa3snH4YHA no 4yactote pereHepauny I'TT u wactore
YABOEHHA YHC/Ia XPOMOCOM Y FalUIOHIOB B 3aBHCHMOCTH OT KOHLIEHTPALMHH KOJIXHLHHA.

Bapuaut 24-yacoBoit 06pa6otku 0,03% KoIXHUHHOM Aan HaWTy4IWHA pe3yasTart. 48-yaco-
Bas 0bpabotka 0,05% KONXMUMHOM CywiecTBeHHO yMeHbiIaeT napametpst 13, I'TT u JIT.
B 3ToM 3xcnepumente papuanTsi 00paboTkH KONXHIMHOM in vitro nanu Gonee HH3KHe 3Ha-
HCHHA ynsoeHuA (18,8-42,3%) no cpasnenmio ¢ ODIUENPUHATBLIM MeTOmOM 06paGoTKK
(58,2-90,8%). Heobxommmsl Z0N0NHHTE B HbIE MCC/IE10BAHHA A MOBbIEHUA 3P dheKTHB-
HOCTH YJIBOEHHA in vitro.
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IN VITRO CHROMOSOME DOUBLING OF THE WHEAT
POLYHAPLOIDS

Giura, A.

Research Institute for Cereals and Industrial Crops, Fundulea, Romania

In vitro colchicine treatment was tested as an alternative to the in vivo conventional
doubling method in a programme of haploid and doubled haploid (DH) lines production by
Zea system at RICIC-Fundulea. In addition, the vernalization stage could be also fulfiled in
vitro. These two approaches were imposed by the difficulties in handling a large number of
in vitro regenerated haploid plants (4000-5000 per crossing cycle) during the summer-
autumn months.

This paper presents the results obtained by testing the effect of in vitro treatments with
antimitotic agent — colchicine — upon immature haploid embryos.

Embryos were produced according to the preliminary developed protocol (Giura, 1994,
1995) by crossing two wheat genotypes (Favorit and Fundulea 133) with maize.

In this experiment, in vitro culture of haploid wheat embryos was made on Gamborg —
modified B5 nutritive medium (basic nutritive medium) in three stages: 1) immature
embryos (591) were placed at six replications (six intervals of seed dissection) in petri
dishes on nutritive media with colchicine (two concentrations 0,03 and 0,05%) and DMSO
(15 mU/L) and were kept in dark conditions at 24°C for 24 and 48 hours respectively;
2) colchicine exposed embryos were then transferred to the correspondent colchicine-free
medium until germination; 3) germinated embryos were individually transferred in culture
vials on the same basic nutritive medium.

Vials with regenerated haploid plantlets were then stored in a thermostat with diffuse light
at 6-8°C for 45 days to fulfil the vernalization. Regenerated plants were adequately
cultured till the harvest of doubled haploid (DH) seeds.

The data concerning: the number of germinated embryos on basic nutritive medium (EG);
the number of in vitro regenerated haploid plantlets (PH) and the number of plants with
doubled haploid seeds (DH) were statistically analysed.

Anova using angular transformation of data revealed that embryos of the two wheat
genotypes had a similar reaction both to colchicine concentration and treatment durations.
Nonsignificant differences were found for genotype reaction. Significant differences were
however detected between colchicine concentrations regarding the regeneration of haploid
plantlets (PH) and in vifro doubling rate of chromosome number (DH).

Treatment variant with 0,03% colchicine and 24 hour time of exposure gave the best results
of all the tested variants.The 48 hours treatment period with 0,05% colchicine significantly
decreased EC, PH and DH analysed parameters. In this experiment colchicine treatment
variants applied in vitro gave lower doubling rates (18,8-42,3%) compared to the
conventional treatment method (58,2-90,8%). Additional investigations for improving in
vitro doubling efficiency could be worthwhile.
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NOJIYYEHHME 'AILUIOHIOB Y HOTOMKOB SMMEHHO-
NINEHAYHBIX THEPUIOB IIPH KYJLTHUBHPOBAHHHU
NBLUIBHAKOB U ITPH THEPHAN3ALIMMA C KYKYPY30M

Hepwuna J1.A., benoea JILH., [leeamxuna 3.11., Hymeposa O.M., Monomxoea M.D.

HucTuTyT uuronoruu u renetukn CO PAH, HoBocubupck, Poccus

Hns pacTeHui, nomy4aeMbIX NpH OTAAIEHHBIX CKPEIUHBAHHAX, XaPaKTEPEeH UTHTENbHBIHN
npotiecc Gopmoobpasopannd. YckopeHHe 3TOro npouecca BOIMOXHO NPH CO3JaHHH FOMO-
3HTOTHBIX PEKOMOHHAHTHBIX NHHHHA Ha ocHoBe rMOpHAHBIX dopM. C 3To# LENBIO MOryT
OBITE HCMIONL30BAHB! ANBTEPHATHBHBIE METOMIbI MOMYYEHHA MAIVIOMIOB C MOCHETYIOUHM Y-
BOCHHEM y HHX YHCJIa XPOMOCOM: KY/IbTHBHPOBAHHE IMUTLHHKOB H CKPELIHBAHHE IMODHIHBIX
topm ¢ raronpomocepamMi. IPPEKTHBHOCTE ITHX METONOB IABHCHT OT NEHOTHIOB pacre-
HH}i- IOHOPOB H METOJIOB Ky/ILTHBHPOBAHHA in vitro. B NaHHOM COOGLIEHHH MPHBOAATCA pe-
3yNBTaThl NOMYYEHHA MONHIAIUIOHI0B Y OEKKPOCCHBIX MOTOMKOB AYMEHHO-IIEHHYHEIX rHb-
punoe H.vulgare L. x T.aestivum L., y 6eKKpOCCHBIX NOTOMKOB H CAMOONBUIEHHBIX IOTOMKOB
aM(HIUIONNOB, NOMy4eHHbIX y rHOpunos H.geniculatum All. x T.aestivum L. Hcnonssosan
METOJ KYJIbTHBHPOBaHHA NBUTbHHKOB NPH ONTHMH3ALKH YCIOBHHA Ky/IbTHBHPOBAHHA 33 CYET
H3MCHEHHA KOHLIEHTpauuH 2,4-J1 H cocTasa cpe/ibl N0 COAEP)KAHHIO YIEBOOB (Caxapo3bl
H/WIH ManbTO361). B KauecTse ramionpomiocepa NpH CKPENIHBAHHH ¢ THOPHIHBIMH JTHHHAS-
MH HCNONB30BaHa KyKypy3a. OmbUleHHBlE KyKypy3oi uBeTkH oGpabaThiBani pacTBOpOM
2,4-J1. OtpaGoTaHsl YCNOBHS KyNbTHBHDOBAHHA MONMIAINIOHAHBIX 3apOBIMeH, pa3BHB-
UHXCA Yy pacTeHHH rHOPHIHOIO NPOHCXOXKICHHA H HCXOAHBIX COPTOB MILEHHLB! B PE3YJib-
Tare HX rHOpHAM3ALMM C KyKYpy3oH H mocneayiolieii 3THMHHALME XPOMOCOM KYKYpY3bl.
[IpH KynbTHBHDOBaHMM NBUILHHKOB OTMEHEHO AOCTOBEPHOE BJIHAHHE TE€HOTHIHYECKOrO
Pa3sHO00pa3IuA pacTeHHii-MOHOPOB Ha YacTOTY NbUTLHHKOB, 06pa30BaBIIMX 3MOpUOH/ILI, Ha
o0pa3oBanne aHIpOreHHbIX 3MOGPHOM/IOB, YaCTOTY pereHepalMM BCEX pacTeHwil, 4acToTy
pereHepalHH 3eJIeHbIX pacTeHHi. BblaeneHsl alnomia3MaTHYeCKHe 3YMUIOHAHBIE JIHHHH C
BBICOKOH 4acTOTOH 06pasoBaHuA SMOPHOM/IOB H BBICOKOH YacTOTOl pereHepaumu 3eeHsIX
pactenuii. IIpH CKpelmMBaHHK ¢ KyKypy3oi OOHapykKeHbl PasHYHA MeXAy rHGpHAHBIMH
FEHOTHNAMH MO YacTOTe 3aBA3LIBAHMA 3EPHOBOK C 3apojblliaMH. YCTaHOBNIEHO, YTO B
CPEAHEM JUIA H3YYEHHbIX THOPHAHBIX TEHOTHMOB METO/ KyJIbTHBHPOBAHHA MBUILHHKOB TNPH
MOJTy<4€HHH FOMO3HTOTHBIX JHHHA 3QdexTHBHEE, YeM MCMONB30BAHHE CKPELUMBAHHH C Ky-
Kypy30#. 3T0 CBA32HO C TeM, YTO B pe3y/bTare KyJbTHBHPOBAHHMA MBUIBHHKOB GONbluelt
YacTH rHOPHAHBIX F€HOTHIIOB Y AHAPOreHHBIX PACTEHHIi NPOABHIACH CTIOCOBHOCTE K CIOH-
TaHHOMY YHABOCHHIO YHC/A XpPOMOCOM H BOCCTaHOBNCHHIO (epTHILHOCTH. Tak, BhIIEAEHLI
a/IoTUIa3MaTHYECKHE IYIUIOHIHBIE JIHHHH C 4acToTOH (JOPMHPOBAHHA AHIPOTEHHBIX pac-
TEHHH ¢ BOCCTAHOBNEHHOH QepTHIBHOCTEIO Bhillle 50%. D10 cHUMaeT NpobieMy HHIYLHA-
POBAHHOIO YABOEHHS XPOMOCOM Y MONMHIAIUIOHAOB € MOMOLIBIO KOMXHIIHHA,

[TpoBepeHo NMposB/ieHHe raMETOKIOHANBHON H3MEHYHBOCTH Y aH/IPONeHHBIX PacTeHHH ¢ BOC-
CTaHOBJICHHOH ()epTHILHOCTEIO NIPH BHIPALHBAHHY PACTEHUH B pa3HBIX YCIOBHAX. B none-
BBIX 3KCMCPHMEHTaX BHIJAENEHBI rAMETOKIOHBI, OTIHYAIOLIHECS OT PACTEHHIi-IOHOPOR Mo
BBICOTE H JUTHHE BEr€TALHOHHOTO NEPHOJA.

PaGoTa Beinonxena npu ¢uHaHcoBol noanepxke rpanta PODH (99-04-40332)
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THE PRODUCTION OF HAPLOIDS IN BARLEY-WHEAT HYBRID
PROGENIES UNDER ANTHER CULTURE AND HYBRIDISATION WITH
MAIZE

Pershina, L.A., Belova, L.I., Devyatkina, E.P., Numerova, O.M., Molotkova, M.F.

Institute of Cytology and Genetics, SB RAS, Novosibirsk, Russia

A long-term formation process of new plants with stable genome is typical of the plants
obtained as a result of wide hybridisation. It is necessary to produce homozygous
recombinant lines with using of hybrid genotypes to accelerate this process. Alternative
methods of obtaining haploids — anther culture and crossing of hybrids with haploproducers
can be used with this purpose. The effectiveness of these methods depends on plant
genotypes and methods of cultivation in vitro. The results of obtaining polyhaploids and
doubled polyhaploids in backcross progenies of barley-wheat hybrids H.vulgare L. x
T.aestivum L. and in amphiploids and backcross progenies of barley-wheat hybrids
H.geniculatum All x T.aestivum L. are reported. Anther culture and crossing hybrid
genotypes with Zea mays L. were used for polyhaploid production in this work.

A method of anther culture was modified by means of changing 2,4-D concentration and
the contents of sucrose and maltose as the carbohydrate in induction medium P-II. The
effect of the genotypic diversity of donor plants on the frequency of anthers developed
embryoids, the rate of embryoid production and green plants regeneration were established.
Alloplasmic euploid lines with high frequency of embryoid production and green plants
regeneration were received.

The flowers of hybrid genotypes pollinated with maize pollen were treated with 2,4-D
solution. Differences in the frequency of setting of caryopsis with embryos were discovered
in different hybrid genotypes as a result of hybridisation of these genotypes with maize.
The conditions of cultivation of polyhaploid embryos developed in consequence of maize
chromosome elimination were carried out. It has been shown that the method of cultivation
of anthers for obtaining homozygote lines is more effective than using hybridisation of
hybrid genotypes with maize on the average scale in the genotypes studied. It is connected
with the fact that the capability of spontaneous doubling the set of chromosomes and
fertility restoration were manifested in the most part of hybrid genotypes during the anther
cultivation. Thus, alloplasmic euploid lines with frequency of development of self-fertile
androgenic polyhaploids more than 50% were selected. It liquidates the problem of
polyhaploids induced doubling the number of chromosomes by means of colchicine
treatment. The manifestations of gametoclonal variation were checked in androgenic plants
with restored fertility. Gametoclones differed from donor plants in height and duration of
vegetation period were selected in field experiments.

The work was supported by Russian Foundation for Basic Research, grant no. 99-04-49332.
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IMTOrEHETHYECKOE H3YYEHHE 3EJEHBIX PACTEHHMH,
MOJIYYEHHBIX YEPE3 KYJbTYPY IIbJIbHUKOB, ¥ THBPHIOB
T.AESTIVUM x AGROTRITICUM

Hznamoea C.A., Cumonenxo JLK., 3adepeii H.C.

KOxubiit GuoTexHONMOrH4Yeckuit ueHTp, CenekLUHOHHO-reHeTHYeCKHIE HHCTHTYT, Oflecca,
VYkpausa

OnHoli M3 ueneil reHeTHYECKHX HCCIENOBaHHMM MO OTAANEHHON rHOpHAM3AUMH O3HMON
MATKO# MIIEHHIBI C HHTEPECYIOLIMMH IHKHMH (JopMaMH 3/1aKoB sBNgeTcs paspaboTka cro-
cob0B nepeHeceHHA HYXHBIX IUIA CeJieKLMH MPH3HAKOB H CBOWCTB OT OHKapA B KyJIbTHBH-
pyembie copTa mueHHusl. B mpouecce takoi paboTei BO3HMKaeT 3amada cTaOHIH3allHM B
rOMO3MIOTax BCEr0 CMEKTpa MoyYaeMbiX NepBHYHbIX GopM mwia otbopa HYXHOro Mare-
pHana, H ero H3y9YeHue.

Llensio HACTOALIEro MCCNEIOBAHHA ABJIAETCA MOJYYEHHE MOMO3MIOTHBIX JIHHHH Mocpenct-
BOM KyNbTYpbl NMbUIbHUKOB M3 momynaumit Ch.Spring ph2b x Agrotriticum (Tr.durum x
A.elongatum), (2n=42) nocne OEKKpOCCHPOBaHHA 5 COPTaMH O3MMOH MATKOH MIICHHLIL —
Mmuponosckas 808, Opecckas 16, Yaiika, Dpurpocnepmym 127, Onecckas nosykapiMKo-
Bad. B ka4ecTBe NOHOPHOIrO MaTepHana BoIOMpaIH pacTeHHA MIIEHHYHOrO THMA ¢ MPH3HA-
KaMu mnbipes, nocne 7-8 Gexkpocca. Ha HHAYKIMOHHOM 3Tane HCNoNb30BAIH MHTATEbHYHO
cpeny P-2 ¢ 1,5 mr/n 2,4-J1, 5 r/n [13I", mo 400 Mr/n rayTaMuHa H NponHHA. 3eNeHble pere-
HepaHThl ObUTH MOJY4Y€HBl H packJOHHpoBaHbl Ha cpeae N6. CrnocoOHOCTE K pereHepauHn
3eNIeHBIX pacTeHHd 00ycnaBnHBanack KOHKPETHBLIM F€HOTHIIOM JIOHOpa W BapeHpoBana B
npegenax MomylAlMH KaxaoH xoMOuHaumu ckpemmBanuii ot 0 go 35%. BeisneHo nBe
OexkpoccHeie KoMOHHALMK ¢ copTaMu Yalika u DpHTpOCcnEpMYM, MOKa3aBLIHE CaMblil BbI-
COKHH YpOBeHB pereHepalMH [0 BBIXOIY 3e/leHBIX pacTeHHH B LEJOM H MO KOJNHYECTBY
YIOBOEHHBIX FarvIOHIOB cpeaH HHX. Beero B skcnepuMenTe momy4eHo 137 3eneHsIX pereHe-
PaHTOB, H3 KOTOPBIX 44 OKa3alHCh CTIOHTAHHO YJIBOCHHBIMH TalUIOW1aMH H GepTHILHBIMH,
y koTopeiX B M1 o0HapyxeHa cTabHin3auma XpoMOCOM MO NIIEeHHYHBIM OHBANIEHTaM.
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CYTOGENETIC STUDY OF GREEN PLANTS DEVELOPMENT FROM
ANTHER CULTURE IN HYBRIDS T.AESTIVUM WITH AGROTRITICUM

Ignatova, S.A., Simonenko, L.K., Zaderej, N.S.

South Center of Biotechnology, Plant Breeding and Genetic Institute, Odessa, Ukraine

One of the goals of genetic research in interspecific hybridization of winter wheat with
interesting wild forms of cereals is development of methods of transfer of useful traits from
wild forms to commercial wheat varieties. In the process of this work it is important to sta-
bilize the whole of spectrum obtained primary forms for selection of useful agronomic
material and it is evaluation in future.

In this investigation we obtained homozygous lines via anther culture in populations
Ch. Spring ph2b x Agrotriticum (Tr.durum x A.elongatum), (2n=42) after it is backcrossing
with five cultivars of winter wheat — Mironovskaya 808, Odesskaya 16, Chaika, Erytro-
spermum 127, Odesskaya semidwarf. Wheat-type plants with A.elongatum traits (after 7-8
backcrossing cycles) were taken as a donor material. P-2 solid medium with 1,5 mg/l 2,4-D,
5 mg/l PEG, 400 mg/l glutamine and 400 mg/l proline was used for culture initiation. The
green plants were obtained and cloned on the N6 medium. Green plant regeneration capac-
ity was genotype — dependent and varied from 0 to 35% in obtained populations.

Two combinations, derived in backcrossing with Chaika and Erytrospermum 127 showed
the highest level of green plant production and spontaneous doubled haploids among them.
The total number of obtained green regenerants is 137; 44 of them were fertile spontaneous
doubled haploids, showing chromosomal stability of wheat bivalents in M1.
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eyECKA) AETEPMHHALAS AHIPOKIMHAH
;E“"g};ﬁﬂmm: 9JMBPHOJIOTHYECKHH ACIIEKT

Kpyar¥'ga HH.
Hicr#yT 6uonorm ypumckoro Hayaroro uentpa PAH, Ya, Poccus

Anaped s xapsIPHIYETCA KAk QCHOMEH, COCTOAUIMH W3 0GpasOBaHIH B YCIIOBHAX

in vitr™" pacrerus-percicPanTa (cnopoduTa) W3 crioporeHHOH KIETKH, KOTOpas OGbLIYHO B
ycnos¥'yX in vivo ng! Ha4aslo MbUIbLEBOMY 3epHY (rameToduTy). laHHbiil peHOMeH nexur

A m‘*ge MeTona gyMeTYPBl H30NHPOBAHHBLIX MBUIBHHKOB — OIHONO M3 IEPCHEKTHBI
nomxc="B B compenifib!X TEHETHYECKHX HCC/TEIOBARHAX.

Kmow¥'yas npo6neys #VIPOKIHHIH — ICTEDMHHALAA CIOPOGHTHOTO MyTH Pa3BHTHA CHO-
poresyIx Kietok §)¢OPHAX in vilro. Ora npobema 0CTaeTCA Aanekoif OT OKOHYATE/BHO-
ro pesfgrns. Tlo MwH™ abcomoTHOro GoNBIIMHCTBA HeCle0BaTeNel H COMACHO HALIAM
nanugAy, octopupn $3KTOPOM, ICTCDMHHHDYIOUIMM NEPEKTIOHEHHE «TaMETOHHT-CIIOPO-
e » yRIReTCA repo! AOHOPCKOIO pacTertA. Liek natHoH paGoThi — i3y HTS TakoH Bax-
pnitt 2 JeKT RSy AOTHIA Ha CTIOPOGUTHLII MyT5 PassHTHA CTIOPOTCHHBIX KIETOK, KAk M-
GprosAfymeckauit can)® TUHIKOB B MOMEHT X HHOKYJIALIH Ha KYTKTypaibHyio cpeay. OGbek-
TOM M fIeMOBAHHA ;ﬂﬁ'ﬁm KOJUICKLIHA M'EHOTHINOB ApOBOH MArkol muesHus!. Henonszoeanace
pagpw"ﬁﬂﬂm pany (KPYT1082, 1999) riepro/i3anms passHTHA NLUTHHHKA VIAKOB.

IMowesyiki 3naxos, § “CTHOCTH MUICHULE], XaPAKTEPH3YIOTCA aCHHXPOHHBIM Pa3sBHTHEM
cﬂﬂpﬂﬁﬂm Kierk CornacHo MOMYyYEHHBIM NAHHLIM, Y BCEX W3YYEHHEIX T€HOTHIOB
makcH'ATbHOH oTsSWBOCTHIO HA YCIIOBH KyIbTHBHDOBAHHA 06NANaNH MBUTBHHKH, CO-
nepic-yne npenan#!’“’m“ (Gonee 50%) konu4ecTBO MHKPOCTIOP B CHIILHOBAKYOJIH3HPO-
paun&”y dase. Hna¥ [0BOPA, 3Ta ()asa pa3sBHTHA CTIOPOTEHHOMN KIETKH ONTHMabHA IUIA
sy flgn angpoyt ¥ MSYUEHHBIX TCHOTHNOB. Takylo MHKDOCTIOPY MBI HasblBaeM
mop(d'yerHoii. Tlo gHbIM CBETOBOH M 3/IeKTPOHHOH MHKPOCKOIHH, MOP(OreHHas MHKpO-
criop# {10 cBoei Cmﬂ?’PHDE OpraHH3alHH CXOAHa ¢ AliuekneTkol muenuusl. Kpome Toro,
naund¥ dasa, no-giiMOMY; ABIAETCA ONHOH H3 KPHTHYECKHX (pa3 pa3BHTHA CIOPOTEHHBIX
knerc, HanGonee BTBHTEIBHBIX K NEHCTBHIO BHEUIHHX dakTOpoB. « KpHTHYHOCTB» 3TOi
bassh |y AAHHOM cp9¢ OMPENENAETCA NPEAMHTOTHYECKHM COCTOSHHEM KIETKH, a BHEIl-
may gxTopom ¢y ABHBIM 00pa3sOM JK3OrEHHbIE rOPMOHBI ONpENENeHHOH KOHIEH-
Tpa 11.‘“1: annnmlielm MHTAaTENBHOH cpeal.

C po\quwan momxo# ¥ MbUIBHHKY KaK K CIIOXHOH MHTErpHpPOBaHHOH CHCTEME Ba)KHO Ha
pcex \famax paspy® YIHTBIBATb CTATyC HE TOJIBKO CMIOPOreHHOH TKaHM, HO H TKaHel
crent’ rHe3za . TaK, CTeHKa rHe3Na MbUIHKKA MIUEHHIb, COAepKaliero Mopho-
rena®y Mukpocop PPICTABICHA XOPOIIO PasBUTHIMH KJICTKAMH JK30TELMS U JHIOTe-
s, Msreneppyros®” KIETKaMH CPEIHEro CIIOA M TarneTyma.

Taxe oGpasow, o™ PEAKUMA MbUILHHKA KOHKPETHOTO TEHOTHNA HA YCIOBUA KYIbTH-
sipo iR in vilr o5 MHOTOM onpejendseTcs 3IMOPHONOrHYECKHM CTATyCOM 3TOTO TbLTb-
I yoWIHH Ha MHTaTeNbHYIO cpedy. IMOpHonoruyeckuit craryc Gesyc-
nopH B3amMocasys ¢ MHPMH BRKHBIMH XapaKTEPHCTHKAMH HHOKYIHPYEMOTO NbUIbHNKA,
cran¥yM 06pa3 ony, {OBHEM JHIIOTEHHBIX TOPMOHOB.

Pagofly BEITO nHews P I0IepXKKe PO®H (rpant 99-04-48496).
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GENETICAL DETERMINATION OF ANDROCLYNIA IN WHEAT:
THE EMBRYOLOGICAL ASPECT

Kruglova, N.N.

Institute of Biology, Ufa Sci. Centre of RAS, Ufa, Russia

Androclynia is the phenomenon which consists in the formation of plant-regenerant
(sporophyte) in vitro conditions from the sporogenous cell which usually gives the origin to
pollen grain (gametophyte) in vivo conditions. This phenomenon is the foundation of the
isolated anther culture method which is one of the perspective approaches in modern
genetical investigations.

The key problem of androclynia is the determination of sporophytic pathway of
sporogenous cells in vitro conditions. This problem remains investigated insufficiently.

On the mind of absolute majority of researchers and according to our results, the general
factor determining the switch of “gametophyte” to “sporophyte” is the genotype of donor
plant. The purpose of the research was the investigation of such important aspect of
genotype influence on sporophytic pathway of sporogenous cells as the embryological
status of anthers in the moment of its inoculation to cultural medium. The object of
investigation was the collection of spring soft wheat genotypes. The periodicity of cereal
anther development prepared by us (Kruglova, 1999) was used.

The anthers of cereals and of wheat in particular are characterised by asynchronous
development of sporogenous cells. According to the data obtained anthers that contain
prepondirating number (more than 50%) of microspore in strongly-vacuolated phase had
the greatest responsiveness on the cultural conditions in all genotypes. In other words this
phase of sporogenous cell development is optimal for the induction of androclynia in
genotypes under studied. Such microspore we call the morphogenic microspore. The data
of light and electronic microscopy testified to the similarity of structural organisation
(mainly of polarity) of morphogenic microspore and egg cell in wheat. Besides this phase is
apparently one of the critical phases in the development of sporogenous cells and this phase
is characterised by the greatest sensitivity to the action of outward factors. “Critical
characteristic” of this phase in that case is clearly defined by premitotic state of the cell; the
role of outward factor play exogenous hormones of appointed concentration including in
the composition of nutrient medium.

From the approach to anther as the complex integrated system it is important to take into
consideration the status not only of sporogenous tissue but also tissues of anther loculus
wall on all developmental stages. So, the anther loculus wall of wheat including the
morphogenic microspores is represented by well-developed exothecium and endothecium
cells and by degenerating middle layer and tapetum cells.

Thus response reaction of anther of concrete wheat genotype on the in vitro conditions to a
great extent was determined by its embryological status in the moment of inoculation on
nutrient medium. Embryological status undoubtedly interconnects with others important
characteristics of inoculated anther and generally with the level of endogenous hormones.

The work is executed at support by the Russian Foundation for Basic Research (Grant 99-
04-48496).
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IHUTOTEHETHYECKHH AHAJIM3 PACTEHWI SIPOBOM MATKOI#
MIEHUIBI AHAPOKJIMHHOI'O ITPOUCXOXKAEHHUS

3onomosa T.M.

HuctutyT 6HOnoruu Y gumckoro Hayusoro ueHtpa PAH, Va, Poccus

Bonblas yacTe Ky bTYpHBIX pacTeHHil BO3aeNbIBaeTCH panM TUIONOB H ceMAH, GopMHpOBa-
HHE KOTOPBIX OCYILIECTBIAETCA B pe3y/ibTaTe reHETHYECKH JETEPMHHHPOBAHHOTO KOMILUIEK-
€a CNoXHeHIIHX B3auMOo00YCI0BIEHHBIX TPOLIECCOB, BKIFOYAIOLIHX CIIOpO- H raMeTOreHes,
[BETEHHE, OMBUICHHE, OILUIONIOTBOPEHHE, 3MOpHO- U 3HAOCNEpMOreHe3. OcoBEHHOCTH Kak-
AOT0 W3 3THX MPOLIECCOB NETEPMHHHPYIOTCA reHOMHOH CTPYKTYpoH BHMAa W crieuHpHIHBI
Ans KaXAoro copra. 1o HEOOXOIHMO YUHTBIBAT B CENIEKIIHH W CEMEHOBOICTBE. Jna u3y-
E€HHA OCHOBHBIX 3aKOHOMEPHOCTeH CTAHOBJIEHHSA TeHOTHNA MPHBJIEKAeT BHUMAHHE OHA W3
HETHNHYHbLIX POPM BOCMPOH3BOACTBA PACTEHHH — FAILTOHIHA.

Cnoco6HOCTh Kk aHIPOKITHHHH ONpPENENAETCA FeHETHIECKHMH OCOGEHHOCTAMH JOHOPCKHX
pacTenuil. BiusHKe reHOTHNA HAa PEreHepalMOHHYIO CMOCOGHOCTE obycnasnusaercs, Bo3-
MOXHO, TEM, YTO B 3THX JIHHMAX HauOonee 4eTKO (PYHKUMOHHMPYIOT MEXaHM3MBI, BKITIO-
HAlOUIHE MHOTOYHC/ICHHBIC CTPYKTYPEl H (yHKUMOHANbHBIE M3MeHEHHs. Cpeau HUX 0CO-
6yi0 ponb Mrpaer peakuMs reHeTHY4ecKoro annapara K HHIHBHAyanbHOMY MpHcnocobie-
HHIO K H3MEHHBILUHMCA YCIOBHAM B CPaBHHTENIBHO KOPOTKHH CPOK.

AHAJH3 KOJUIEKIMH COPTOB APOBOH MATKO#M NIIEHHUIB H MX rubpunos F, nokasan, uto yac-
TOTa 06pa3oBaHUA aHAPOKIHHHBIX CTPYKTYD B rHOPHAHBIX KOMOHWHAIMAX HMEET CIIOMKHBIi
XapakTep HACNEN0BaHHA M 3aBHCHT OT IEHOMHOTO COCTaBa POAMTENBCKHX KOMIOHEHTOB.
CornacHo nomyYeHHBIM NAHHBIM, OTCYTCTBYET XeCTKasd 3aBHCHMOCTb MEXIY 4acToTOMH
00pa3oBaHuA aHAPOKIHHHBIX CTPYKTYP Y poauTensckux (opM u rubpunoe. Cnabo or3sie-
‘HBBIC Ha YCIOBHA Ky/ILTHBHDOBaHHA COpPTa MOrYT [aBaTh OT3bIBYHBBIE IMOpHmbl. Bo3-
MOXHO, IeHbl, OTBEYAIOLIHE 33 ITOT NPH3HAK, AeHCTBYIOT KaK AIMTHBHBIC HIH KOMILIE-
MeHTapHble. B GonbuiuHcTBe ruGpHaHbIX koMOHHAUMI YacToTa ofpa3oBaHHA aHAPOKIHH-
HBIX CTPYKTYP (3MOPHOHIOB) HMeNa CBepXA0MHHHDOBAHHE HAJ MYYIIHM W3 poauteneii. B
PELHITPOKHBIX CKPEIIHBAHHAX OTMEYEHO BIMAHHE MAaTEPHHCKOH LIMTOILIA3MEI Ha 3TOT MpH--
3HaK. BO3MOXKHOCTb MOJTy4eHHA ramiouaos B Ky/bType MbUIbHHKOB TPYJQHO Mpeackasyema.
[TostomMy 6BiH mpoBeneHs: MccnenoBanMs ocobeHHOCTel Mpouecca LBETEHHA POIMTENb-
CKHX (OPM HEKOTOphIX THOPHAHBLIX KOMGHHALMii, BhigBICHbI Pa3NHYHA MO CYTOYHOMY
PHTMY LBETEHHA H NO NPOAO/DKHTENBHOCTH OTKPHITONO COCTOSHHA LIBETKOB.

Kapuonoruueckuii aHanus aHAPOKTHHHEIX PereHepaHTOB BHIABHI OTAHYHE AHAPOKIHHHOIO
aHajiora OT rHOPHIA 1O KONHYECTBY THIOB XPOMOCOM. TaK, Ui aHAPOKIMHHBIX pereHe-
paHTOB KoMOHHALMKH MockoBckas 35 x JKHMLa XapakTepHsI NATh THIOB XPOMOCOM, TOraa
kaK NOHOPCKHE rMOpHIHbIC PacTEHHA JTOrO TeHOTHNA XAPAKTEPH3YIOTCA TONBKO TpeMA
THIaM¥ XpomocoM. Takum o6pa3oM, BEIGOPKM KapHOTHNA aHIPOKIMHHBIX pereHepaHToB
XapaKkTepH3YIOTCA OTIHYMTENbHBIMH MOP(ONOrHYECKHMH NapaMeTPaMH TOMOJIOFHYHBIX
XPOMOCOM, 2 B eIOM OOMbIIHM MOTHMOPGHIMOM rOMOJNIOrHYHBIX XPOMOCOM MO CpaBHe-
HHIO C paCTEHHAMH JOHOPHOH rHOpHIHON NTHHHH.

Pabota Beinosnena npu nomnepskke POOU (rpanT 99-04-48496).
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CYTOGENETIC ANALYSIS OF SPRING SOFT WHEAT
OF ANDROCLYNIC ORIGIN

Zolotova, T. M.

Institute of Biology, Ufa Scientific Centre of the RAS, Ufa, Russia

Most cultured plants has been grown by reason of fruits and seeds which are result from
genetically determined complex of interacting processes including sporo- and gametogene-
sis, florescence, pollination, fertilisation, embryogenesis and endospermogenesis. Features
of each of these processes are determined by genome structure of species and are specific
for each of variety. It is necessary to take account in selection and seed growing. The hap-
loidy as one of atipical forms of plant reproduction attracts the attention to study main
regularities of genotype formation.

Genetic features of donor plants determine ability for androclynia. It is possible the influ-
ence of genotype to regeneration ability is connected with mechanisms, functioning more
efficient in these lines. These mechanisms include large number of structures and func-
tional changes. Special role of them plays genetic system’s reaction to individual adapta-
tion towards changing conditions in comparatively shot period.

Analysis of the collection of Triticum aestivum L. varieties and their hybrids F, has been
performed that frequency of androclynic structure’s formation from hybrid combinations
has complicated character of inheritance. One depends on genome’s compound of parental
components. According to our data, there is no strict dependence between frequency of
androclynic structure’s formation from parental forms and hybrids. The wheat varieties that
characterised by weak responsiveness to conditions of culture could give responsible hy-
brids. It is possible genes responsible for this quality work as additive and complemented.
In majority of hybrid combinations the frequency of androclynic structure’s (embryoids)
formation has superdominance over the better parental forms. The influence of maternal
cytoplasm to this quality has been noted. The possibility of haploid formation in cultured
anthers in vitro is predicted with difficulty. That is why the investigations were made to
study features of florescence process of parental forms of some hybrid combinations. Dif-
ferences respect to diurnal rhythm of florescence and duration of flower exposition were
demonstrated.

The difference between androclynic form and hybrid for quantity of chromosome tips is
showed by karyological analysis of androclynic regenerants. For instance, androclynic re-
generants Moskavskaya 35 x Zhnitsa had five types of chromosomes, whereas donor hy-
brid plants of this genotype are characterised only three types of chromosomes. To summa-
rise, excerpts of karyotype from androclynic regenerants are characterised by specific mor-
phological parameters of homologous chromosomes. In general they are characterised by
great polymorphism of homologous chromosomes in comparison with plants of donor hy-
brid line.

The work was supported by grant 99-04-48496 of the Russian Foundation for Basic Research.
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Cexkyun 3 / Session 3

MEXXCOPTOBOE PA3HOOBPA3ME Y MATKOM NIIEHHUIHI ITO
AJJAITHBHOCTH M KAYECTBY 3EPHA I10JI BO3JIEHCTBHEM
BHOCTHMYJIATOPOB POCTA PACTEHMI

Cepzeesa C.H., Yexypoe B.M.

HHeTuTyT uMTOIOrMH M renetuku CO PAH, HosocuGupck, Poccus

BHOCTMMYIATOPEI PHPOAHOTO NPOHCXOKACHHA B CHITy CBOeH 3konoruyeckoii GesonacHo-
CTH HMeIOT ocoboe 3HaveHHe. K uncy Takux npenapaTos oTHOCHTCA CHIK, neficTBYHOLIHM
BEIIECTBOM KOTOPOTO AB/NACTCA CMECh TPHTEPIEHOBLIX KHCIIOT, SKCTParHpOBaHHBIX H3 npe-
BECHOH 3eNneHH NuXTel cHOHpckoil. [penapat o6nagaer GuodyHrHUHAHBIM 3¢ dexToM, no-
BBIMIACT NPONYKTHBHOCTh PACTeHHH, kayecTBO 3epHa, alaNTHBHOCTH PACTeHHHl K IKCTpe-
MajlbHbiM pakTopam cpensi. IIpencTaBisano HTepec onpeaenuTs BHsHHe CHIKA Ha Mop-
(onoruio kopHeBo# CHCTEMbI H KONEONTHNSA Y MPOPOCTKOB CEMH COPTOB APOBOH MILIEHHIBI,
PA3NHHAIOUIMXCA MO 3aCyX0ycTOHYHBOCTH. OGHAPYKEHO, YTO MPAKTHYECKH BCE copTa yBe-
JHIHNH JUIHHY KOPHEBOH CHCTEMBI, YHCIIO KOPEIIKOB, a Takke IUTHHY KoneonTunA, [lo-
BHAHMOMY, Gonee MoLIHaA KOPHEBas CHCTeMa, Pa3BHBAIOMIAACH HA PaHHHX 3Tanax OHTOre-
He3a noa BiuAHKeM Cuika, obecneuuBaeT noBsilIeHNe aNaNTHBHOCTH K HebnaronpuATHLIM
BO3NCHCTBHAM BHEIIHEH cpelbl Y pacTeHHH MHOIHX KYJbTYp, B T.4. NMeHHUBI. BMecTe ¢
TeM, Hab/oJaeTCs MEXCOPTOBOH MOAHMOPDHIM Mo PEaKLHH H3YYCHHBIX MPH3HAKOB Ha
Bo3aeficteHe ChnkoM. Haubonee uyscTBHTENBHBIM OKa3ancs copt Kaparannunka, y npo-
POCTKOB KOTOpOro [UTHHa KOPHEBOH CHCTEMBI yBeJIHUMNack Ha 62%, YHC/O KOpEIIKOB Ha
44%, pnmua xoneontins Ha 78%. V coptos Sputpocnepmym 14 u K3sui-1llopk 314 npus-
HakH yBCIHIHIHCh COOTBETCTBEHHO: JUTHHA KOpHeH Ha 41% u 46%: yucio kopHe#i Ha 10%
H 17%, nnuna koneonTuns Ha 38% u 46%. Haumenee YYBCTBHTEJIbHBIM K BO3AEHCTBHIO
Cruikom okasancs copr Jlennnrpaaka, Y KOTOpOro NnpeBbIlieHHEe HaJl KOHTposeM GbUlO Ha
rPaHH JOCTOBEPHOCTH.

Kpome Toro, usyuanu enmamne Crnka Ha kagecTBo 3epHa. OGHapyeHO CylIecTBeHHOe
YIUYHUICHHE Ka4yecTBa: YBENMYMIOCh KOJIHYECTBO ChIPOA KJIEHKOBHHEI, CpeaHHi pasmep
HaCTHL, CTEKNOBHAHOCTL. OHAKO H 3/I6CH HMEN MECTO MEXKCOPTOBOH MONTHMOPQH3IM.

Takum o6pa3zom, 3HaHHA 0 MEXCOPTOBOM pa3sHOOOpa3sHH No YYBCTBHTENBHOCTH K BO3Meii-
cteuio0 Cuika, kak W moboro apyroro OnocTuMynaTOpa, Mo3sonuT nonoGpars HauGonee
OT3BIBYHBLIC TEHOTHIbI LIS TOMYYEHHS MaKCUMATBLHOTO 3¢dekTa 0T 06paboTok, a TaloKe
00NervHT MOMCK MyTel, NO3BONAIONUIMX MOHATH TeHETHYECKHE MeXaHH3MBbl, obecneyusaro-
He 3T0 pasHoobpasue.
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INTERVARIETAL DIVESRITY INDUCED BY PLANT GROWTH
BIOSTIMULATORS IN COMMON WHEAT WITH RESPECT
TO ADAPTIVENESS AND GRAIN QUALITY

Sergeyeva S.I., Chekurov V.M.

Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia

Biostimulators of natural origin are of special value because of their ecological safety.
Among them is Silk, whose active substance is a mix of triterpenic acids extracted from
green needles of Abies sibirica. The preparation has an overall positive effect on the plants:
it is a biofungicide which increases productivity, grain quality, and fitness. It is interesting
to see how Silk affects the morphology of the root system and coleoptile in the germs of
seven summer wheat cultivars with different drought resistance. It has been discovered that
all the cultivars increased the length of the root system, rootlet number, and the coleoptile
length. Probably, a more vigour root system developing at earlier stages of ontogenesis due
to effect of Silk, underlies a better adaptiveness to adverse environmental conditions in
many cultures, wheats included. On the other hand, there is intervarietal polymorphism
among the characters studied for response to exposure to Silk. The most sensitive was
Karagandinka, with the length of the root system in its germs increased by 62%, rootlet
number by 44%, and coleoptile length by 78%. In Eritrosperum 14 and Kzyl-Shork the
respective characters increased as follows: root length by 41 and 46%; root number by
10 and 17%, coleoptile length by 38 and 46%. The least sensitive to Silk is Leningradka, on
which the figures were short of significance.

Additionally, effects of Silk were studied on grain quality. This index improved notably:
wet gluten content increased, and so did the mean particle size and glassiness. However,
intervarietal polymorphism was observed there, too.

Thus, gathering knowledge about intervarietal diversity with respect to the sensitivity to
Silk or any other biostimulator will allow the most responsive genotypes to be selected for
the most effective treatment, and will make the search for the genetic mechanisms under-
lying this diversity easier.
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POJIb OTAEJBHBIX XPOMOCOM PXH U INIIIEHAIIBI B
COJIEYCTOMYHUBOCTH NINEHHYHO-P)KAHBIX SAMEIEHHBIX
JIHHHUHA

Kpasyoea JI A., llanoea A. 1.

HucturyT usronoruu u renetku CO PAH, HﬂBGEHﬁHpCK, Poccus

aestivum L., copr Capartosckas 29/Secale cereale L., copr Onoxoiickas: IR(1A), IR(1D),
SR(5A), 5R(5D) u 6R(6A). Ina ouenxu CONEYCTOHYHBOCTH MCMonb3oBaNCs PYNOHHBIH
METOA M pacTeopsl NaCl KoHuenTpauun 0,98% u 1,26%. B Ka4eCcTBe KOHTPOJIA MCMOAB30-
Bajiack BOAONpPOBOAHAS BOJA. Uepes 7 cyrok HIMEPAH IHHY NPOPOCTKOB B KONHYeCTRe
22-25 wryx kaxaoro HOMEpa B IBYX NOBTOPHOCTAX.

YcraHosneno, gro 3aMeleHnble TuHMK 1R(1A), SR(5D) u 6R(6A) no ycToiyHBOCTH npo-
PocTkoB k NaCl He ornuyaiorcs or CopTa nmennub Caparosckas 29, a uumn IR(1A) n

IR(1A) - 61,88%, a Y MHHHK SR(SA) - Tonsko 38,75%. Oxkasanocs, yto 3aMelleHHas K-
HuA 1IR(1A) no CONeyCTORYHBOCTH NpeBoCXoaUT HCXOAHBIH COPT nueHHuel, a 3aMelleHHas
HHHA SR(5A), HaobopoT, Gonee 4YBCTBHTE/IbHA K 3aCOJIEHHIO, ITockonsky xpomocoma
PXH 5R y 3aMemieHHBIX mHmuii SR(5A) u 5R(5D) HACHTHYHA, TO Habmogaembie MEX Iy
HHMH Pa3nHYHA N0 TONEPAHTHOCTH K NaCl, seposTHo, oBycnoBnens XpoMocomoi MIeHH-
bl SA. XpomMocoMs: PxH IR y 3amemennsix nummuii IR(1A) u IR(1D) ne HIAEHTHYHBI, pa3-
JTHYAIOTCA 3TH JTHHHH H Mo XPOMOCOMaM NuweHHLbl. [l BhIACHeHHS poau xpomocom IR u
1A B renetnyeckom KOHTpONle NpH3IHaka CONEYCTOHYHBOCTH HeoOX0mHMEL HOTOTHHTE b~
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THE ROLE OF SEPARATE WHEAT AND RYE CHROMOSOMES
IN SALT TOLERANCE OF WHEAT-RYE SUBSTITUTION LINES

Kravisova, L.A., Shchapova, A.I

Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia

The NaCl tolerance of seedlings in five wheat-rye substitution lines Trirticum aestivum
(cv. Saratovskaya 29)/Secale cereale (cv. Onokhoyskaya), substitutions 1R(1A), 1R(1D),
SR(5A), SR(5D) and 6R(6A) have been studied. For evaluation of salt tolerance the "roll"
method was used and NaCl solutions with 0,98% and 1,26% concentrations, running water
being the control. After 7 days the length of every from 22-25 seedlings in all variants
were measured, in two repeatabilities. The substitution lines IR(1D), 5R(5D) and 6R(6A)
have shown no differences from cv. Saratovskaya 29 (S29) and lines 1R(1A) and SR(5A)
differed significantly from initial cultivar. The average length of S29 seedlings grown in
1,26% solution consisted 51,01%, substitution line IR(1A) - 61,88% and line SR(5A) —
only 38,75%, comparing to control. It have turned out that the substitution line 1R(1A)
exceeds in salt tolerance the initial wheat cultivar and 5R(5A) substitution line, vise versa,
more sensitive to salinization. Because of SR chromosome identity in SR(5A) and 5R(5D)
substitution lines the observed differences are stipulated by wheat SA chromosome. The
rye IR chromosomes in 1R(1A) and 1R(1D) substitutions are not identical and, besides, 1R
chromosome replaced the different wheat chromosomes in these lines. Further
investigations are necessary to elucidate the role of 1R and 1A chromosomes in genetic
control of salt tolerance.

133



11'" EWAC Conference

F’EHETHUYECKHH KOHTPOJIb PEAKIINA HA HHTEHCHBHOCTH
CBETA Y SIPOBOM INIIEHWIIBI (TRITICUM AESTIVUM L.)

Esmywenxo E.B., Yexypos B.M.

HHcTHTYT uktonoruu u resetikd CO PAH, HoBocubupck, Poccns

PacTeHHs M3 OOHOMN 3KONOrHYECKOH 30HbI, Nonaaas B APYTyk Mo CBETOBOMY PEXHUMY 3KO-
JIOTHYECKYIO 30HY, MOTYT HCIBITBIBATE COCTOAHHE CTPECCa, YTO OTPAXKAETCA HAa XON€ OHTO-
reHe3a ¥ MPOAYKTHBHOCTH. B OT/IHYHe OT XOpOMIO H3Yy4EHHONH CHCTEMBI FeHOB (oTONEpHO-
NIHY9EeCKON IyBCTBHTENBHOCTH Ppd, HH M3IMEHYHMBOCTB, HH HAac/lel0BaHHe PeaKUWH MIICHH-
1l HA HHTEHCHBHOCTh OCBELUEHHA NMPaKTHUYECKH He HCCNEN0BaHAbI.

B ycIOBHAX KIMMATHYECKHX KaMep H3ydaid BaHsHWe Hu3KoK uHTeHcHBHOCTH cBeTa (MC)
Ha mepuon ot Bcxonoe ao xonowenns (TIBK) y 12 coproB sposoi nuueHuusl. YyBCTBH-
TensHOCT, K HU3KoH UC nposenserca y MuUEHHLL B YBENHYEHHH NPOAOIKHTEIBHOCTH
MBK B ycnoewax mmuHHOTO AHA ¥ HH3Ko# UC. HanbGonee uyscTeuTensHbiMu K HC okasannch
copra cremHoro 3kotuna Caparosckas 29 u Llenunnas 20, a Taioke copt AxyTaHka 224. Hus-
kas VIC B MeHbIe cTeneHH, YeM kopoTknii nens (KJI), 3anepxnBayia KoJolieHHe Y CKOPO-
cnensix coptoB Ckana u Hosocubupckas 22. Takum oOpazom, MeXCOPTOBaA H3IMEH4YH-
BOCTh MPH3HAKA (YYBCTBHTENLHOCTh K HHTEHCHBHOCTH CBETa» OTNHYAETCA OT YYBCTBH-
TENLHOCTH K JUTHHE JIHA 110 pa3Maxy, COPTOBOH CeUH(PHIHOCTH H OTHOCHTEILHOMY BK/IALy
B J€TEPMHHHPYEMBbIE MPH3HAKH.

IeHeTHYECKHIA aHATM3 NPU3HAKA «4YBCTBHTENLHOCTh K HHTEHCHBHOCTH CBETa» y rubpHios
mexay copramu Pitic 62 u Hosocubupckas 22 nokasan, uto B F, HemonHo AOMHHHpYET
HH3Kas YyBCTBHTENBHOCTh K HHTEHCHBHOCTH CBETa, a M0 Pe3y/bTaTaM paciuervieHus B F, u
aHANM3UPYIOIIEM CKpEUIMBaHMH HE OTBEPraeTcs rHMoTe3’a O TOM, YTO yKasaHHbIe COpTa
pa3nHYaloTCA AUIENAMH ABYX WJIH TPEX JOKYCOB CHCTEMbI M€HOB, KOHTPOJHPYIOUHX YyB-
creutensHocTh K HC y muennupl. Huskaa HC yanHHAEeT nepHoa A0 KYUIEHHA Y BCEX H3y-
YeHHBIX COPTOB Ha 9—17 maHeil, y paa COPTOB KyllEHHE HACTYMNaeT Nnoc/ie BLIX0Aa B TPyOKy.
KopoTkuit 1eHb Taloke BJIHAI Ha MEPexXo/l K KyLIEHHIO, HO 3a[iepHBal ero HaMHoro cnabee
HH3KOH WHTEHCHBHOCTH cBeTa — OT 1 10 5 AHel. Y Bcex copToB YMEHBUIAETCA KOJIHYECTBO
KOJIOCKOB B YCJIOBHAX JUITHHHOTO fHA K Hi3Koi MC. Eule Gonblue yMeHbIIAETCA YHCIIO 3ep-
HOBOK KOJOCa INaBHOro nobera rno cpaBHEHHIO C KOJIHYECTBOM 3€PHOBOK B YCIIOBHAX BbI-
coko#t UC: no 34% y copra Pitic 62, 1o 66% y copra Ckana. ¥ copra Caparosckas 29 ko-
noc rnasHoro noGera rnpu 3aTeHeHWH Heo3epHeH Boobiue.

Htak, pe3ynsTaThi HALIMX HCC/ENOBaHHH MO3BONAIOT YTBEPKIaTh, YTO FEHETHYECKAA CHC-
TeMa YyBCTBHTEILHOCTH K HHTEHCHBHOCTH CBETa, TakXkKe Kak M CHCTeMbl reHoB Vim v Ppd,
CYIIECTBEHHO M IUIEHOTPONMHO BIHAIOT Ha KOMIUIEKC aflanTHBHBIX H X03AACTBEHHO LEHHBIX
NPH3HAKOB: UTHTENBHOCTh MEPHONA BCXObl — KONOUIEHHE, NepHoaa N0 KYIIEHHA, YHCIO
KOJIOCKOB M 3PHOBOK, Maccy 3epeH KoJoca.
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GENETIC CONTROL OF THE RESPONSE TO LIGHT INTENSITY IN
SUMMER WHEAT (TRITICUM AESTIVUM L.)

Evtoushenko E.V., Chekurov V.M.

Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia

Exposure to a different light regime may cause stress to plants so that ontogenesis and pro-
ductivity are affected. In contrast to the well-studied system of genes for response to pho-
toperiod, Ppd, neither variability nor the genetic control of light response in wheat has been
studied as yet.

The effects of low lights on days to ear emergence (DEE) in 12 summer wheats were stud-
ied in climatic chambers. Response to low light intensity is expressed in wheat in the form
of an increased DEE under prolonged photoperiod and low light intensity. The most sensi-
tive to light intensity were steppen cultivars Saratovskaya 29 and Tselinnaya 20, and the
cultivar Yakutianka 224. Low light intensity lead to delayed ear emergence in the fast rip-
ening cultivars Skala and Novosibirskaya 22, but to a lesser extent than short photoperiod
did. Thus the intervarietal variability in the character “response to light intensity” is differ-
ent than the response to photoperiod in magnitude, cultivar specificity and the relative con-
tribution in the controllable characters.

Genetic analysis of the character “response to light intensity” in Pitic 62 x Novosibirskaya
22 hybrids showed incomplete dominance of a weak response to light intensity in F,, and
the results of segregation in F, and the analysing cross suggest that these cultivars may dif-
fer in the alleles of two or three loci of the system of genes for response to light intensity in
wheat. Low light intensity increases the number of days to tillering in all cultivars studied
by 9-17 days, in some tillering occurs after spikelet initiation. Short photoperiod also in-
creased the number of days to tillering, but to a much lesser extent than low light intensity,
from one to five days. All cultivars have a reduced number of spikelets in response to long
photoperiod and low light intensity. Still more reduced is the number of grains on the main
tiller: down to 34% in Pitic 62, and 66% in Skala compared to the respective figures under
high light intensity. In Saratovskaya 29, the main tiller, when shaded, has no grains at all.

The results of our investigation suggest that the genetic system of response to light inten-
sity, as well as the Vrn and Ppd gene systems, has a considerable and pleiotropic effect on
the complex of adaptive and economically valuable traits, namely days to ear emergence,
days to tillering, number of tillers and grains, the weight of spike grains.
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HAEHTHO®HKAIIUA Ppd TEHOTHIIOB H ATPOHOMHYECKHE
IOPEKTHI JAHHBIX JIOKYCOB Y O3HMOM I EHHUI{HI

@aim B.H., Mapmuiniox B.P., Cmenomax A. D.

CenexkunonHo-reHeTHueckuit uHcTHTYT YAAH, Onecca, Ykpausa

JOMHHaHTHBIE aieNH reHoB Ppd OKa3bIBAIOT BHAHHE Ha (POPMHPOBAHHE H PEATH3ALMIO
KOHEYHOH NMPOJYKTHBHOCTH MUIEHHYHOrO PacTeHHs INMOCPEACTBOM KOHTPOJA 3TanoB OpraHo-
reresa. H3yyenne KOHreHHBIX 1o nokycam Ppdl, Ppd2, Ppd3 nnnnii B rerodore MupoHoB-
ckoii 808 nokasano, 4To He3aBHCHMO OT NMPOIODKHTENBHOCTH GoTonepuona (12, 16, 20, 24 ya-
Ca) yKasaHHblE JIHHHH JIOCTOBEPHO PavIHYalOTCA MeXay coboil Mo MpPH3HAKAM: BLICOTA pacTe-
HHH, KOJIHYECTBO KOJIOCKOB H 3€PeH IMIABHOrO KoJioca, a Takke Macce 1000 sepedH. MoHoreHHo
JOMHMHAHTHBIHA 10 IOKYCY Ppd3 reHOTHI N0CTOBEPHO YCTyNan OCTANBHBIM TPEM NEHOTHIIAM [10
Macce 3epHa ITIABHOTO KOJOCa H KONMYECTBY 3epeH pacTeHms. Panuuus ke no macce 3epHa,
HE3aBHCHMO OT MPOIO/DKHTENBHOCTH oTONEepHoNa, OKa3anHch HenocToBepHbIMH. [Tporpec-
CHBHOE COKpaileHHe poronepHona c 24 no 12 4acos, MPH OTCYTCTBHH KaKOTro-THOO BIHMAHHA
Ha KOJIHYECTBO 3€PeH IJIABHOIO KOJIOCA H PacTeHHA, CrocoOCTBOBANO YBENHYEHHIO BHICOTHI
PacTeHHH H KOJHYECTBA KOJIOCKOB IJIABHOIO KOJIOCA W NapajuienbHO MPHBOMWIO K JOCTOBEp-
HOMY yMmeHbLIeHHIO Macchl 1000 3epeH, Maccel 3epHa r1aBHOrO KOJNOCA H BCETO PACTEHHA.

B ycnosusax ocennero nocesa B none (Oxecca) NpH HaJIMYHKM CTPECCOBBIX YC/IOBHI (BBICO-
Kas TEMMNepaTypa BO3yXa H 3aCyXa BO BTOPO#i N0O/IOBHHE BEereTalHH) JOMHHAHTHbIE aJlIeTH
reHoB Ppd cniocoGcTBOBaH, KaK MPaBMIO, AOCTOBEPHOMY CHHXKEHMIO BBICOTBI pacTeHwi,
MPOIYKTHBHOH KYCTHCTOCTH H KOJIHMECTBA 3€peH IMIaBHOro Koioca. Y MOHOTEHHO [OMH-
HaHTHBIX Mo Nokycam Ppdl wnu Ppd3 resoTHnos HaGmonanach TEHAEHUMA K YMEHbIIEHHIO
KOJIHYECTBA KOJIOCKOB IMIABHOIO KONOCA H KOJIHYECTBa 3epeH pacTenus. Ilpu 3TtoMm nocnen-
HHH reHoTHN copmuposan H Haubonee THKENOBECHbIH [MABHBIA KONOC, H JIOCTOBEPHO
Oonburyio Maccy 1000 sepen. B cpeanem 3a Tpu rosa HabmomaeTcs YeTkas TeHACHUMA
YMCHBIICHHA MacChl 3epHa ¢ pacTeéHMs Y MOHOTEHHO NOMHHAHTHLIX Ppd-reHOTHNOB No
CPaBHEHHIO C HCXOIHBIM copToM Muponosckas 808. Ilpu 3ToM, B 3aBHCHMOCTH OT CKOpO-
CNENIOCTH JIHHHH, NaThi BO30OHOBNEHHA BeceHHEil BEreTalldd O3MMBIX, BpeMEHH Hauaia M
CTPECCOBOTO BO3AEHCTBHA H3MEHAIOTCA PAHIH KOHKPETHBIX F€HOTHIIOB MO NPOXYKTHBHOCTH.

Hnentnduxauns Ppd reHorunos 27 copros Triticum aestivum cenexuuu CT'H u HEKOTOPBIX
3apyGexXHBIX COPTOB C HCMONB30BAHHEM B KAYeCTBE TeCTEPa KOHMEHHBIX MO Jiokycam Ppd
nmuuuii B reHoore copra Muponosckas 808 no3Bonuia BHIABHT MATH FEHOTHIIOB M3 BOCEMH
BO3MOXHBIX, HCXOAA W3 Ciy4aHHOro codetaqus amneneil. [Tpu 31oM camoit MHOroYHcneHHO#H
OKa3anacek rpynma COpTOB — PeLiECCHBOB 10 aHATH3HPYeMOil CHCTeMe reHos — 46,4+9.4%
(Kooneparopka, Muponosckas 808, Onecckas 3, Omckas o3umas, Yibanoska, Yalika, Bandit,
Bovietus, Floria, LD-79, Vakka, Herzog, Orizon). Bropas nososHo Gobwas rpynna — copra-
HOCHTE/IH O/IHOTO M3 TPEX NOMHHAHTHLIX aeneit Ppd. OnHako, H0n% MOHOTeHHO TOMHHAHT-
HBIX 10 JloKycy Ppd2 copros (Tlepecset) wim niokycy Ppd3 (Onssus, Norin|, Jlosckas nomyms-
TEHCHBHAA) OKA3A/IaCh 3HAYMTENTBHO MeHbine (3,6+3,5% u 10,7+5,8%, COOTBETCTBEHHO) I0JH
MOHONCHHO JIOMHMHAHTHBIX NO N0Kycy Ppdl (Bpuranuna, [JoHeukas nomykapnukosas, Jlau,
Onecckas 51, Oznecckas nonykapnukosas, [Tpuboi, Ckopocnenka 36, ®enoposka, Oputpoc-
nepMym 604) rexotunos (35,719,1% ot obuiero Habopa). 310 cBA3aHO ¢ Gonbiol yacToTol
HCTIONb30BAHHA B KAaYeCTBE OJHOTO M3 pOAMTeNeH, MPH CO3JaHHH H3YYEHHBIX MOHOIMEHHO
AOMHHAHTHBIX COpTOB, copTa be3ocranl u ee npoussoansix. MU muik copt Triple Dirk C oka-
3a/CA HOCHTENIEM JOMHHAHTHBIX aieneii reHoB Ppd2 u Ppd3.
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IDENTIFICATION OF Ppd GENOTYPES AND AGRONOMIC EFFECTS
OF THESE GENES IN WINTER WHEAT

Feit, V.I., Martynyuk, V.R., Stelmakh, A.F.

Plant Breeding and Genetic Institute UAAS, Odessa, Ukraine

Dominant alleles of Ppd genes affect final yield formation and realization in wheat plant by
controlling duration of ontogenetic stages. The study of congenic lines on three Ppd loci in
Mironovskaya 808 background showed that (irrespective of used 12, 16, 20 and 24 hours
photoperiods) they differed significantly in the traits: plant height, numbers of spikelets and
grains in the main heads and 1000 grains weight. Monogenic dominant genotype Ppd3 was
inferior to three others in main head grain weight and in grain number of plant, however it
didn‘t differ in plant grain weight. Progressive photoperiod shortening from 24 to 12 hours
(not affecting grain number) promoted plant height and spikelet number increase and led to
significant decrease of 1000 grain weights and plant grain weights.

At field sowing in the fall (Odessa, stresses of high temperature and drought after heading)
dominant Ppd alleles promoted usually significant decrease of plant height, tillering and
grain numbers. Monogenic dominant Ppd] or Ppd3 genotypes revealed the tendency to
decrease spikelet and grain numbers. However, the last genotype formed the heaviest main
head and significantly higher 1000 grain weight. The obvious tendency of plant grain
weight decrease was revealed in monogenic dominant Ppd genotypes on the average for 3
years when compared to initial Mironovskaya 808 cultivar. And certain genotypes ranges
in yield, depending on line earliness, date of spring vegetation renewal, beginning date and
duration of stress influence.

Identification of Ppd genotypes was carried out in 27 winter bread wheat cultivars bred at
the Institute and in some foreign cultivars by using congenic lines as testers. It was revealed
5 genotypes from possible 8, on 3 genes with 2 alleles. Fully ppd recessive cultivars were
the most frequent — 46,4+9,4% (Kooperatorka, Mironovskaya 808, Odesskaya 3, Omskaya
winter, Ul‘yanovka, Czayka, Bandit, Bovietus, Floria, LD-79, Vakka, Herzog, Orizon).
Among monogenic dominant cultivars the share of Ppdl/(Brigantina, Donetskaya semi
dwarf, Lun, Odesskaya 51, Priboy, Skorospelka 3b, Phedorovka, Erythrospermum 604,
Odesskaya semi dwarf) carriers in the total set was higher (35,7£9,1%) than ones of Ppd2
(Peresvet) or Ppd3 (Ol‘via, Norinl, Donskaya semi intensive) carriers — 3,6+3,5% and
10,7+5,8%, respectively. These reflects the higher frequency of Ppdl carrier (Bezostayal)
usage in the pedigrees of studied cultivars. Digenic dominant Triple Dirk C line was the
only carrier of Ppd2 and Ppd3 genes.
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B3AUMOCBA3b Vrn-TEHOTHIIOB C HYBCTBHUTEJBHOCTBHIO
K CBETY H CHJIKY

Jlboea M. H.

HucTuTyT uMtonoruu 1 reverukn CO PAH, Hosocubupck, Poccua

Llens uccnenosanus — ompenesneHHe B3AHMOCBA3ZH MEXIY YYBCTBHTENBHOCTHIO K CBETY M
TpeGoBaHHEM K APOBH3ALMH M €€ BAHAHHA Ha YYBCTBHTENLHOCTH K ropMOHOMNOA00HOMY
BEILIECTBY — CHJIK M 3aBHCHMOCTb YYBCTBHTEJIBHOCTH K CWIKY OT Vrn-reHOTHNOB SpoBO#
nueHHisl. M3yyamuce uzorennsie no redam Vrn nunuu coprta Triple Dirk (TD). Jluaus
TD-F 6bina nony4yena H.IT.TonyapoBeiM ¥ Hapsdy ¢ ApYrHMH M00€3HO nepeJaHa HaM UIA
3KCnepHMeHTa. PacTeHHs BeIpAlMBAIH B YCIOBHAX JUIHHHOIO JIHA W BRICOKOH HHTEHCHBHO-
cti oceemenna — (BHO) u kpaiine nuskoit — (HHO). B kaxa0oM BapHaHTe poC/H APOBH3H-
poBaHHble M Oe3 spoeusauuu (6/Ap) pactenus. Sposusaumio npoBomw M B Teuenwe 30
nuedt (Ap30) npu Temnepatype +3°C B TemHoTe ¥ B Teuenue 17 aueit (Ap17) npu Temmnepa-
Type oT —4°C 1o +12°C 1 ecTecTBeHHOM OCBelEHHH AHBaps MecAua. CeMeHa npH npopa-
IUHBAHHH H pacTeHHA Mepen KyulenHeMm obpabarteiBanu ciikoM B goie 0,001%. Cuiak no-
my4yen B.A.Panayrunsiv, B.M.Yekyposbim u ap. (natent 1809975) u m3yueH Ha copre
muennusl CapatoBekas 29 B nonesbix ycnosuax C.U.Cepreesoii. B ecTecTBeHHBIX YCIOBH-
ax nuaud TD kxonocunuce onHospemeHHO. B mckycetBenunix ycnosuax BHO 6/5p npo-
AOMKHTENBHOCTE nepHoia no konowmenus (TIK) nunuii cootsercTBoBana cnepyromemy
nopanky: TD-D<TD-E<TD-B<TD-F, To ectb cune rexos Vrnl<Vrn3<Vrn2<Vrn4. B yc-
nosuax HHO 6/5p xymenue Haunuanocs nocne dassi «sbixon B TpyOSky». Hauano xonomre-
HHA 3a/IEPKHBAIOCH B MEHbLUEH CTENEHH, YeM KylleHHe. YCTaHOB/IEHO, YTO YYBCTBHTEb-
HocTe K HHO 6/51p Bbie y gyBcTBHTENBEHBIX K Sp NMHMIA, YeM y He YyBCTBHTENBHOMN JTHHUH
TD-D (wnm cnabo uyscreuTensHoif). Usmenenus TTIK kaxnol NHHHH ¥ MEXKIY THHUAMM
3aBHCEIH OT YBE/NMYEHHA TMEPHONOB 10 KOJIOIIEHHA pavIH4HBIX Frr-reHoTthnos. [lpu
HHUO+5p30 yyscteurensrocts k HUC 1 k SAp ne nabmonanu. Sp HHBEIMPOBAIA YYBCTBH-
TensHocTh k HHO, 1 ceer nuBenupoBan uyscTBuTeNnbHOCTH K Sp. OGHapykeHa B3auMo-
CBA3b MEeXIY YYBCTBHTENBHOCTBIO K SAp v k HHO, koTopas otpakaet, BeposTHo, 3¢dext
reHos Vrn. Ha ocHOBe ycTaHOBNeHHON B3aMMOCBA3M H3y4anock BIHAHHE 06paGoOTKM cHi-
koM. [1pu HHO SAp30+cunk oTMeueHo OTCYTCTBHE BIMAHNA CHIKA HA u3menenwue [TT1K, no
cpaiennio ¢ HHO+5p30. Huskas temneparypa u ocBelleHHe HHUBEIMPOBANa OT3HIBYH-
BOCTb Ha CHik. Ilpu obpabotke cunkom m ycnosusax BUO 6/5p, fApl7 u SAp30 ormeuena
TeHaeHUHsA yMmeHbieHna II1K, a B eAMHUYHBIX CITy4asX — YMEHbUIEHHE 110 CPABHEHHIO C
koHTponeM. Ilpu BHO 6/sp+cuik uncno npoaykTusHbix crebneii m Macca 3epHa ¢ pacre-
HHA yBEJMYHBANACh B KaXNOH JIMHHH M MEXIy JHHHSAMH COOTBETCTBEHHO YBE/JHYEHHIO
NIEPHOJIOB 10 KONOWIEHHA Pa3sIMYHBLIX Vrr-reHoTHNoB. YiydumeHHe OCBeleHHS 3HAYHTE b-
HO yBEIIHYHBANO OT3LIBYHBOCTL Ha 00paboTky cunkom, 4To Gbi10 Bhipaxeno npu BUO
6/5lp. VcraHoBieHa B3aMMOCBA3L MEXIY Vrn-reHOTHNAMH W YyBCTBHTENILHOCTEIO K Sp W
HHO npwu nopore 4yyscTuTensHoctd k HUO. YcraHosneHo, 4To My41as 0T3sIBYHBOCTS Ha
00paboTky chikom Grisaet npu BUO 6/Sp. OT3BIBYMBOCTS HA CHIIK 3aBHCHT OT Vrn — re-
HOB, KOHTPOJIHPYIOLIHX H3MEHEHHE MEPHO/IOB 10 KYIIEHHA H [0 KOJNOWEHHUS W BhIPaKEHHE
MPH3HAKOB MPOIYKTHBHOCTH pacTeHHH NMIIeHHLII.
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INTERCONNECTION OF Vrn-GENOTYPES WITH SENSITIVITY TO
LIGHT AND TO SILK

Lbova, M.I

Institut of Cytology and Genetics, SB RAS, Novosibirsk, Russia

The aim of our study was to determine interconnection between vernalization requirement
and light sensitivity of isogenic lines of wheat variety Triple Dirk and its influence on the
hormone-like substance “silk” sensitivity and dependence of silk sensitivity on Vrn-
genotypes. Isogenic lines for genes Vrn of variety Triple Dirk (TD) were studied. TD-F line
was received by N.P.Goncharov and, alongside with other TD lines, kindly provided for
our experiment. The plants were grown at long day, high light intensity (HLI) and
extremely low light intencity (LLI). Vernalized plants and non-vernalization (n/V) plants
were grown in each variant. Vernalization at the temperature +3°C in darkness for 30 days
(V30) and for 17 days (V17) at natural light in January and temperature from —4°C to
+12°C was carried out. Silk treatment was conducted in 0,001% dose at seed germination
and before the tillering stage. Silk was received by V.A.Raldugin, V.M.Checurov et al.
(patent 1809975) and studied by S.I.Sergeeva on Saratovskay 29 wheat variety in field
conditions. TD-lines headed simultaneously in natural conditions. In artificial conditions of
HLI w/V the line continuance of the period to heading (CPH) corresponded to the following
order: TD-D<TD-E<TD-B<TD-F, i.e. the strength of genes: Vrnl<FVrn3<Vrn2<Vrm4. The
tillering stage was beginner after “stooling™ stage at LLI w/V. The heading was detained in
a smaller degree than tillering. LL1 w/V-sensitivity of the lines vernalization requirement
was higher than the insensitivity to V (or weak sensitivity) line TD-D. CPH change in each
line and CPH difference between TD-lines depended on the increase of the time to heading
of different Vrn-genotypes. At LLI+V30 sensitivity to LLI and to V of lines TD was not
detected. The light levelled sensitivity to V and V levelled sensitivity to light. The
interconnection between sensitivity to light and to V temperature was established which,
probably, reflected Vrn-gene effect. Silk treatment was studied on the basis of the
established relationship. The absence of silk influence was noted in LLI+V 30+silk
conditions in comparison with LLI+V 30. Low temperature and light levelled the response
on silk. The tendency of the decrease of CPH or in some cases — the decrement ones were
detected at silk and HLI n/V, V17, V30 treatment. A number of productive stems and mass
of grains from the plant in each line was increased at HLI n/V+silk in comparison with HLI
n/V conditions. The changes between lines TD was corresponded at above to order of the
periods to heading of different Vrn-genotypes at HLI n/V. Improved the light conditions
increased the silk response that was expressed at HLI n/V+silk. It's established the
interconnection of Vrn-genotypes with sensitivity to light and to V at the threshold of
sensitivity to LLI. It’s established that the better response on silk treatment of wheat plants
had been at HLI n/V. The response on silk treatment depended on the Vrn-genes
controlling the change of periods to tillering and to heading and also the expressing of
productive wheat features .
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TPAHCHHPAIIMA ®JIATOBOI'O JIMCTA U30JIMHHIA SIPOBOII
IMNINEHHUIBI (TRITICUM AESTIVUM L.) B ®A3E ®OPMHAPOBAHHUSI
3EPHA

Focmenko K.JI., Pabywruna H A.

HHcTHTYT QM3HONOrHH, reHETHKH | OuoHHKeHepHH pacTennii, Anmarsi, Kazaxcran

YcToluHBbIE K 3aCyXe PacTeHHs HCHIONb3YIOT Pa3HYHBIC MEXaHH3Mbl JUIA TIOAAEpPKaHHA
CBOEH KH3HENEATEIbHOCTH H COXPAHEHHA NPOIYKTHBHOCTH. BaKHBIMH Cpeay HUX ABJAIT-
CA PETYJIALIHA YPOBHA YCTEHYHOH NPOBOAHMOCTH, TPAHCMIHPALIH, @ TAKKE TUIOLIAIb JTHCTh-
B, KOIHYECTBO YCTHHL HA HX TOBEPXHOCTH, OPHEHTALIMA JIHCTHEE B npocTpancTee. B gase
GopMHpOBaHHA 3epHA CpPaBHHBAIM Bbille MEPEYHCNEHHBIE MapaMeTpbl Y POAMTENBCKOro
copta Omckas 9 (Triticum aestivum L.) v 3 W30MHHMI MeHALS] JOTECLEHE, MOMYYEHHBIX
C MOMOLIBIO GEKKPOCOB Ha OcHOBe copra Omckas 9 HECYIIHX NPH3IHAKH JBHKEHHS JIHC-
TOBBIX MUIACTHHOK, B YAaCTHOCTH, (CBEPTHIBAHHE JIHCTHEB) TIPH HelCTBMM IKCTPEMANTBHBIX
(bakTOpoB Cpesbl, HanpHMep BoaHOrO nepuunTa. HM3mepenns ykazaHHbix napamMeTpoB
OCYILIECTRIANH C nomoulbio steady-state nopometpa (Li-1600, Li-cor, Linkoln, Nebraska) ¢
9:00 no 15:00, Ha HikHelt cTopome ¢marosoro nHcTa, B Oesobnavnbie W Ge3peTpenHsle
aHH. B nepsoit nonosuse gopmuposanns 3€pHa caMble HH3KHE 3HAYEHHS YCTbHYHOM npo-
BOIHMOCTH H TpaHCMHPaUMH OOHApYKeHBI Y JIHHHH, KOTOPas HECKONBKO onepexkana B CBO-
€M PasBHTHH OCTanbHbie BapHaHThl. K koHUy ¢opmupoBanus 3€pHa BCE JIMHHH M POIM-
TeNbCKHHA cOpT ObiH Ha onMHAKOBOI daze Pa3BHTHA, HO y copTa OMckan 9 ypoBeHb TpaHc-
NHPaLUHH H YCTBHYHONH NMPOBOAMMOCTH OKa3ancs AocToBepHO Bbile. Pomurensckuii copr
AOCTOBEPHO OTNHYAICA OT OIHOH M3 JTHHHIA M0 KONMYECTBY YCTBHLL, a IUIOLANE ¢narosoro
JIHCTa y Hero Obla NOCTOBEPHO MeHblIE, YeM Y AByX npyrux nHHHA. Coptr OMckas 9 uMen
Gostee Hu3KMIT yposkail O CpaBHEHHMIO ¢ MHHUAMH, Takum 00pa3om, cBA3b Mexy aHATOMO-
MOPhONOrHYECKHMH 0COGEHHOCTAMHM PAaCTeHMH TMIUEHHLBI, YPOBHEM TPAHCMHPALMH M
YCTbHYHO#H MPOBOAHMOCTH 3aBHCHT KaK OT NEeHOTHIIA, TAK H OT CTAIMU Pa3sBHTHA pacTeHHil.
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TRANSPIRATION OF FLAG LEAF OF COMMON WHEAT LINES
(TRITICUM AESTIVUM L.) DURING GRAIN FILLING STAGE

Gostenko, K.L., Ryabushkina, N.A.

Institute of Plant Physiology, Genetics and Bioengineering, Almaty, Kazakstan

Drought tolerant plants can use several mechanisms to maintain its normal physiological
functions and the productivity under stress conditions. The most important among them are
the regulation of stomatal conductance (Sc), transpiration rate (Tr), and also stomatal fre-
quency, flag leaf area and the leaves orientation in space. These parameters were compared
in the grain filling stage of parental cultivar Omskaja 9 (Triticum aestivum L.) and 3 com-
mon wheat lines with "rolling" leaves. Measurements were made with steady-state po-
rometer (LI-1600, Li-cor, Linkoln, Nebraska) on the abaxial surface of flag leaf on cloud-
less and windless days in the field environments. In the first half of grain filling stage low-
est indices of Tr and Sc were in line, which outstripped in its development of the other
variants a little. At the finishing of grain filling stage all lines and parental cultivar were in
an identical phase of development, but Tr and Sc of parental cultivar was significantly
higher. Stomatal frequency of Omskaja 9 was significantly different from only one of lines,
and the flag leaf area of this cultivar was significantly lower, than leaf area of two other
lines. Cultivar compared to lines had lowest grain yield. Thus, relation among the anatomi-
cal, morphological and physiological features of wheat plants in many respects depends on
both genotype and a stage of plant development.

141



11'"" EWAC Conference

H3YYEHHE PEIIECCUBHBIX AJLIEJIEN Vrn' Y MSITKOM
HNINEHAIIBI

llankoea K., Kocuep [lxe.

HHH censckoxossiictennnix KyneTyp, Ilpara — Pysbine, Yexus

PELECCHBHEIE amnenu vrn,

AHaTH3HpYs 3¢ dexThi XPOMOCOM NATOH roMeonoruyeckoii rpynmsr, HECYUIMX JIOKYChI vrn,
" CPaBHHBAA KX N0 ToMy 3¢exTy, KOTOPBIH OHH OKa3BIBAIOT Ha OTILIBYHBOCTS Ha APOBH-

142



11" EWAC Conference

STUDY OF WHEAT RECESSIVE LOCI Vrn
Pankova, K., Kosner, J.

Research Institute of Crop Production, Prague — Ruzyne, Czech

The differences between effects of homoeologous group 5 chromosomes on growth stages
and agronomic characters were studied by using reciprocal substitution lines between two
winter wheat cultivars with different vernalization requirements (Mironovskaya 808,
Bezostaya 1), in which the presence of different recessive vrn alleles is supposed.

We infer from the analysis of effects of homoeologous group 5 chromosomes which carry
loci vrn and from comparing them to their impact on vernalization response that loci vrn
also affect growth stages in wheat (possibly pleiotropic effect of genes vrn). Homoeologous
group 5 chromosomes Mironovskaya 808 versus Bezostaya 1 influenced the combined
agronomic traits in the order SD>5B>5A, and a positive value of the difference suggests
more advantageous content of chromosomes of Mironovskaya 808. It was also possible to
find some indices in some agronomic traits supporting assumption that manifestation of
these characters is possibly related to vernalization response, and thus to expression of the
genes vrn.
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POJIb PA3JIHYHBIX MEXMOJIEKY JISIPHEIX B3AMMOJIEMCTBHI
B ®OJIIMHI'E CYBBEAWHHII ® YHKIIMOHAJILHOT'O I'IIOTEHIHA
MSTKOMH I EHUIBI

bepesoecxas E.B.1, Tpyhanoe B.A.1, Muenuunuxoea T A. 2] Maticmpenxo O.H)2

! CubHpckmit HHCTHTYT u3HONOrHH H GHOXHMHH pacTeHHit CO PAH, Hpkytck, Poccus;
? MIHCTHTYT LHTONIOrHH M reHeTHkH CO PAH, HoBocu6upck, Poccus

HatusHbilt rimoTeHuH mmeHHus! NpeACTaBnAeT CO60H CNOXKHBIN KOMIUIEKC Pa3NMHUHBIX O
Groxummeckoli npupone NOHNENTHAOGB, COCAHHEHHBIX MEeXAy coGol pasHooGpasHLIMH
CHIAMH GeNok-6enKoBBIX B3aHMOneRCTBHIL Hurepec x BoiABNeHHIO 0coGeHHOCTEH reHeTH-
HECKH NETEPMHHHPOBAHHOIO COCTaBA (YHKUHOHATBLHBIX cyOdpakumii rmotennsa o6y-
CJIOBJICH HX HENOCPENCTBEHHBLIM yYacTHeM B (JOPMHPOBaHHH GeNKOBOrO KOMILUIeKca Kieh-
KOBHHEI, ONpe/IENIAOMIEro B KOHEYHOM caeTe XieGonekapHbie KauecTra mykH. Ha npumepe
KOHTPACTHBIX MO Ka4yecTBY kieHKOBUHEI coproB [luamanT | (Am) u Hosocubupckas 67
(H67) 1 ux munuit ¢ MeXCOPTOBBIM 3aMemeHueM OTACIBHBIX Map Xxpomocom 1-ii u 6-if ro-
MEOIOrHIECKHX IPYNN HAMH H3y9eH CyObeHHUYHLIN cOocTaB TpexX GyHKUHOHANBHEIX CY6-
bpakunti rmotennua: TH-1, TH-2, I'H-3, 3KCTparHpOBaHHLIX H3 MYKH WIH OTMBITOMN
KneHKOBHHEI nocnenosarensHo 0,05 H. YKCycHoH kucnorol, 4M moueBuHO}, paspyimaio-
meH BOAOpOmHBIE CBA3M, H 4M MouYeBMHOI B NPHCYTCTBHH 2-MepKanTo3TaHONa, BOCCTa-
HaBNHBalOUIEro S-S-cBazH. Mertogom onHoMepHoro JUNIC-TTAAT-3nextpodopesa mo
Jlemman ycTanoBneHs pa3nuyms B coctase CyObeAHHHLL FIOTeHHHOBBIX cybdpakumii kak B
BBICOKOMOJNEKY/IAPHBIX, TaK H B HHIKOMONEKYIAPHBIX 30HAX cnekTpa. Jlna TpyaHopacTBo-
puMbIX cy6dpakumii TH-2 u T'H-3 nmenuus: JIM ¢ noBsIeHHOM MIOTHOCTBIO NpOCTpPaHCT-
BEHHOH YNakoBKH XapaKTepHb! CyGbeAHHHIIbI C MONIEKYIApHOH Maccoii 83, 63 u 32 x]la,
crnaboBbipakeHHEIE B Nierkopacteopumoi cy6dpakuun TH-1, a B Haubonee arperHpoBaH-
HOH cyOdpakuuu 'H-3 obHapykeHsl CyOBbe IHHHLBI ¢ MoneKynapHo# mMaccoit 50 u 45 x/la,
NpaKTHYeCKH He nposBaziomMecs B cyGppakuuu H-2, Ocobennoctn pacnpenenenus
CyObenuHHu B criekTpax cyGodpakumi muennus H67 KacaloTca B OCHOBHOM as0yMuHO-
NoRO6HBIX KOMNOHEHTOR ¢ NpHONH3KTENLHON MOneKynapHOH Maccoli 55 u 20 kJla. Hanu-
"HE B COCTaBe BEICOKOArperHpoBaHHsIX cybdpaxumii [H-2 u [H-3 CyObenHHHI ans6ymu-
HOBOH NpHPO/IBI, 060rauieHHBIX 0CTATKAMH LIMCTEHHA, MOXET OBITh CBA3AHO C HX yYacTHeM
B MOCTCHHTETHYeCKOH yknanke (donmunre) u c6OpKe TIMOTEHHHOBBIX MAKPOACCOLMATOR
NOCPCACTBOM MEXMONEKYNAPHBIX S-S-cBazei, CcTabHIM3HpYIOHX CTPYKTYPHBIH MaTpHKC
GenkoBoro kommekca knefikoBuHbL. 1o NPEACTaBNEHHE NMOATBEPKAACTCA Pe3yNLTaTAMH
CPaBHHTENBHOH OLIEHKH KHHETHYEeCKHX MapaMeTpoB arperalHH KNeHKOBHHHBIX OelKoB
KOHTPACTHBIX MO Ka4YE€CTBY COPTOB M JIHHMH MIUEHHLB! C MEXCOPTOBBIM 3aMellleHHeM OT-
ACTBHBIX NMAap XpOMOCOM, KOHTPONHPYIOUIHX 3anacHsle GeKh.
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VARIOUS MOLECULAR INTERACTIONS IN FOLDING SOFT WHEAT
FUNCTIONAL GLUTENIN

Berezovskaya, E.V.1, Trufanov, V.A.1, Pshenichnikova, T.A.2,|Maystrenko, O.I|2

' Siberian Institute of Plant Physiology and Biochemistry SB RAS, Irkutsk, Russia:
? Cytology and Genetics Institute SB RAS, Novosibirsk, Russia

Native wheat glutenin is a complex set of biochemically diverse polypeptides connected by
different forces of protein-protein interactions. Interest to identification of peculiarities of
the genetically determined composition of glutenin functional sub-fractions is because of
their immediate participation in the formation of the gluten protein complex which is re-
sponsible for flour baking properties. We used Diamant 1 (Dm) and Novosibirskaya 67
(N67) sorts contrasted by gluten quality, and their lines with inter-cultivar replacement of
different chromosome pairs of homoeologous groups 1 and 6 for the study of the subunit
composition of three glutenin functional subfractions: Glu-1, Glu-2, and Glu-3 extracted
from flour or washed gluten in the following order: by 0,05 M acetic acid, 4 M urea de-
stroying hydrogen links, and 4 M urea in the presence of 2-mercaptoethanol restoring S-S-
links. One-dimension SDS-PAAG electrophoresis by Laemmli allowed us to identify dif-
ferences in the subunits composition of glutenin subfractions both in HMW- and in LMW-
zones of the spectrum. Hard-to-dissolve Glu-2 and Glu-3 subfractions of Dm wheat with
increased density of space package would typically have subunits with the molecular mass
of 83, 63 and 32 kDa, which are absent from the easy-to-dissolve subfraction Glu-1, most
densely packaged Glu-3 subfraction contains subunits with molecular mass of 50 and
45 kDa, that are absent in Glu-2 subfraction. Features of subunits distribution in the spectra
of N67 subfractions are largely observed in albumin-like components with respective mo-
lecular masses of 55 and 20 kDa. Presence of albumin-nature subunits enriched by cystein
remains in highly-aggregated Glu-2 and Glu-3 subfractions may be due to their participa-
tion in postsynthetic setting (folding) and association of glutenin macroassociates by inter-
molecular S-S-links stabilizing the structural matrix of gluten protein complex. This as-
sumption is confirmed by comparative evaluation of the kinetic parameters of aggregation
of gluten proteins contrasted by the quality of cultivars and lines with inter-cultivar re-
placement of individual pairs of chromosomes that control storage proteins.
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H3YYEHHUE MOHOCOMHBIX JIMHUH COPTA CAPATOBCKAS 29 IO
NPOAYKTHBHOCTH H TEXHOJIOT'HYECKHM CBOMCTBAM 3EPHA

Apbysoea B.C., Epmaxoea M.®., ITonoea P.K.

HHCTHTYT umTonoruu u renetikn CO PAH, Hosocubupck, Poccus

Y copra Caparosckas 29 (C29) ¢ BhiAQIOIIMMHCA xneboneKkapHbIMH Ka4eCTBAMH MYKH H
BBICOKOH 3aCyXOYCTOHYMBOCTBIO CO3/IaHa MOJMHAA CepHA MOHOCOMHBIX JIHHHH (Apby3osa,
Maiicrpenko, 1986). UsyueHo BAHAHHE MOHOCOMHOIO COCTOSHHSA Ha BbIpaXEHHOCThb MpPH-
3HAaKOB, CBA3AHHBIX C YPOKAHHOCTBIO M TEXHOJOTHYECKHMH CBOMCTBAMHM 3€pHA B pasHbie
ronel BereTaun. K HuM oTHocsaTea macca 1000 3epeH, TBepao3epHOCTL H ¢pH3HMecKue Xa-
PaKTEPHCTHKH TecTa. AHanu3 nph3Haka Macca 1000 3epen nokasan, 4To B YC/IOBHAX 3a-
cyuuusoro roaa 50% nuauit no xpomocomam 1A, 2B, 3A. 3B, 4A, 4B, 4D, 6B, 6D, TA,
7B [0CTOBEpHO He OTIMMAIHCH OT copra C29 (macca 1000 3eped 38,4 r). dpyras yacts
THHHHA HMe/a MOKa3aTe/ld 3TOTO MPH3HAKA NOCTOBEPHO HHXKE, IHAYCHHS KOTOpLIX kojeba-
nuck ot 31,2 r (5B) 1o 34 r (3D). B ycnoBHAX BARKHOIO roja MOHOCOMHBIE JIHHHH — 2A,
2B, 2D, 4B, 4D, 5A, 5D, 7D 00CTOBEPHO He OT/IHYANIHCH OT copta C29 (macca 1000 3epen
31,7 r), B ocTaneHBIX nuHMAX Macca 1000 3epeH konebanace ot 26,5 r (5B) no 24,5 r (4A).

ITo xneGonexapHbIM 1 MyKOMOJBHBIM NPHIHAKAM (aHameTp yacTHU MYKH, NOKa3aTeNlH alb-
Beorpada u apuHorpada, xneGonekapHsie CBOHCTBA) yCTaHOBIEHBI 3pdexTsl MOHOCOMHM
A pAfa XpOMOCOM. YCTaHOBNEH MONIOKHTENbHBIH 3QpeKT XpoMocoms! 5D Ha Kpynoo6-
pasylollylo cnocoGHOCTL MyKH. Tak, B YCIOBHAX BA@XKHOTO roia cpeaHuit pasMep 4acTHIL
MYKH copta C29 coctasnsn 20 pk, Torna kak y Moo 5D 6uun 25 pK. B ycnosuax 3acyuuu-
BOro rojia nokasaTte/iH TBEpA03ePHOCTH YBEIHYHINHCH, HO COOTHOLIEHHE HX He H3MEHWIOCh
(C29 21 px, mono 5D 26 pk). OcTainbHeIe MOHOCOMHBIE JTHHHH AOCTOBEPHO HE PATHYANHCE.
JlaHHBIE COrnacyloTcs ¢ pesyabTaTaMy Apyrux aBTOPOB, MONY4YEHHBIMH Ha 3aMelIeHHBIX JTH~
HUAX Mo Xxpomocome 5D (Mattern et al., 1974; Law et al., 1978). Ananus dusnueckux ceoficTs
TecTa Ha ankBeorpade M apuxorpade u npobHas Beineuka xuefa MOKasanH 3HAYHTENBHOE
YXYOLIEHHE 3THX MOKasareliel, ocobeHHO Y MOHOCOMMKOB 1-# romeonoruueckoii rpyIMkI.
Tak cina Myku y Moso 1D cHmsunacs Gonee yem B TpH pasa (y C29 W=583 e.a., y moHo 1D
W=190 e.a.), ynpyrocts Tecta B 182 pasa (P=152 mm — C29, P=77 mm — D). Kpome Toro, y
3TOH JIHHHH YMEHBUIWNACE BOAONOIIOTHTENBHAA CIIOCOGHOCTD TECTa H YCTOHYHBOCTB €r0 K
3amecy. O6sem xneba (43 100 rpamm mMyku) B MoHOCOMHOMN HHKM 1D coctaBun vk 550
Mi, Tora kak y copra C29 — 840 mu. Jlosossiit 3ddext xpomocomsr 1D Y MOHOCOMHO#H
7uHHH Habmopanu u panee (Welsh, Hehn, 1964; Maiictpenko, 1977). TMonoxkurensHbii
3(dexT no cune MykH M yNpyrocTH TecTa YCTAHOB/EHB B MOHOCOMHBIX JTMHHAX 3B, 3D,
4D, a B nuauM 5D ynpyrocTs He oTAHYANACh OT copra C29.
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A STUDY OF MONOSOMIC LINES OF THE WHEAT CULTIVAR
SARATOVSKAYA 29 FOR YIELD AND BREAD-MAKING QUALITIES

Arbuzova, V.S, Yermakova, V.S., Popova, R K.

Institute of Cytology and Genetics, SB RAS, Novosibirsk, Russia

A full set of monosomic lines has been developed for Saratovskaya 29 (S29), famous for its
outstanding baking properties and high draught resistance (Arbuzova, Maystrenko, 1986).
The effects of the monosomic state on the expression of the traits related to yield and the
technological properties of the grain were studied in different years. Those are the weight
of 1000 grains, grain hardiness and the physical properties of the flour. Analysis of the
weight of 1000 grains demonstrated that in a hot dry year 50% of the lines for chromo-
somes 1A, 2B, 3A. 3B, 4A, 4B, 4D, 6B, 6D, 7A, and 7B did not differ significantly from
S29 (the weight of 1000 grains was 38,4 g). In the other lines the figures on that index were
significantly lower, with some varying between 31,2 g (5B) and 34 g (3D). In a wet year,
the monosomic lines 2A, 2B, 2D, 4B, 4D, 5A, 5D, 7D did not differ significantly from S29
(the weight of 1000 grains was 31,7 g), this index varying in other lines between 26,5 g
(5B) and 24,5 g (4A).

As to the bread-making and milling traits (flour particle size, alveograms and farinograms,
bread-making properties), the following effects of the monosomic quality have been deter-
mined for some chromosomes. A positive effect of chromosome 5D on granule-forming of
flour has been determined. In a wet year, an average granule size was 20 pk in S29, and 25
pk in mono 5D. In the hot dry years, grain hardiness was increased, but the ratio remained
the same (S29 21 pk, mono 5D 26 pk). The other monosomic lines did not differ signifi-
cantly. These data are in a good agreement with other authors' observations on substitution
lines for chromosome 5D (Mattern et al., 1974; Law et al., 1978). Analysis of the physical
properties of dough on the alveograph and farinograph, and a trial baking session showed
the loss of quality, especially in homoeologous group 1 chromosomes. Thus, the flour
strength in mono 1D was reduced three-fold (in $29, W=583 kJ; in mono, 1D W=190 kJ),
dough elasticity two-fold (P=152 mm in S29, and P=77 mm in 1D). Besides, the water ab-
sorbing capacity and mixing tolerance decreased. The volume of the bread (from 100 g of
flour) in mono 1D was as low as 550 ml, while in S29 840 ml. The dosage effect of chro-
mosome 1D in the monosomic line was observed earlier (Welsh, Hehn, 1964; Maystrenko,
1977). Improvements with respect to flour strength and dough elasticity have been noted in
monosomic lines 3B, 3D, 4D, while in 5D elasticity was as in $29.
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N3YYEHHME TBEPJO3EPHOCTH B JIMHHUX ITHTEHHUIIBI
CAPATOBCKAHA 29 C MEXKCOPTOBBIM 3AMEIIIEHHEM
OINNPEJAEJEHHBIX XPOMOCOM

Egpemosa T.T., Epmaxosa M. @., [lonoea P.K., | Maiicmpenxo O.H.

HuctuTyT uaronoryu ¥ reHetukd CO PAH, Hoocubupcek, Poccuu

OnHuM W3 BaKHBIX NPH3HAKOB KauecTBa 3epHa MATKOH MIIEHHLbI, HCMONAbL3YEMBIX MpPH
OLEHKe ero xnebonexapHbIX H MYKOMOJIBHBIX CBOHCTB, ABJIAETCA TBEpAOCTh 3epHa (BaBu-
noB, 1935). Teepao3epHas NMiueHHLa JaeT MYKY BBICOKO Ka4eCTBa, COCTOALIYIO W3 Donbluo-
ro YHcna Kpynok, B pe3yjbTaTe 4Yero Myka MONy4yaeTcs KpynuT4aTofi W paccheim4aToi.
My4HHCTBIE COpTa MPH MOMOJIE AAI0T MATKYI0, KpaXMalHCTy0 MyKy (Maiictpenko u ap.,
1974). HU3sectHo, uTo rnaeubiil reH ha (hard), BnusiouIHii Ha TBEPAO3EPHOCTS, JIOKATH30-
BaH B xpomocome 5DS (Law et al., 1978). Kpome Toro, Ha xpomocomax 2A, 2D, 5B, 6D
0o0OHapyKeHbl YEThipe HE3aBMCHMO HacielyeMblX reHeTHYeckHX ¢axkTopa, BIHAIONMX Ha
TBEPIOCTh 3epHa H TPH (akTopa coBmecTHoro aeiicteua (Sourdille et al., 1996) na xpomo-
comax 3A, 6D, 7A. Ilpu coznaHin JTHHHHA C MEXKCOPTOBBIM 3aMellleHHEM XpPOMOCOM Mile-
HHLIbl BO3MOXEH MEPEHOC OTAE/bHbLIX XPOMOCOM OT COpPTa JIOHOpa ANA YIIyYlIEHHA Xejae-
MBIX MPH3HAKOB Y COPTa PELMIHEHTa, B YACTHOCTH, MOBbIlIEHHE YCTOHYHBOCTH K 3aboe-
BaHUAM, yNy4IlIeHHe KauyecTBa 3epHa M ypoxas (Morris et al., 1966; Law, Worland, 1973;
Maiictpenxo, 1973).

Lensto paboTel sBnAeTCA M3yyeHHe nuHMi muenibl Caparosckas 29 (C29) ¢ MeXCOpPTOBBIM
3aMeleHHeM xpoMocoM 5D H 5A no kpynooOpasytoueii cnocobHocTH. [ aHanu3a B3ATHI
o0pa3upl 3epHa Tpex JIMHHH C 3aMeLleHHEM XPOMOCOMbI SA OT COPTOB JIOHOPOB YIIbAHOBKA
(Yn), Muponosckas 808 (M808), Ckopocnenka 35 (Ck35) v 10 nuumit nwenuust C29 ¢ Mex-
COpTOBbIM 3aMelleHueM xpomocomsl 5D (Edpemosa, Maiictpenxo, 1996). lonopamu xpo-
MOCOMBI 5D mocnyxHiH TeepaosepHsie copra — Hosocubupcekas 67 (H67), I'mbpun 21 (I'21),
Janetzkis Probat (JP), Atnac 66 (A66), n op.; MyunucTsie copta — ¥, Chinese Spring (CS).
Copt C29 oTHOCHTCA K TBEpAO3EPHEIM MILIEHHLIAM C BEICOKHMH XJieGonekapHbIMH KavyecTBa-
MH. BenHuHHy yaenbHOH NOBEPXHOCTH MYKH H CpellHHH pa3Mep ee 4acTHLl onpee/iiii Ha
nosepxHoctemepe [ICX-4 (Odynayk u ap., 1975). Pesynbrarel UccienoBaHHH NMOKAa3aiH, YTO
nse nuHuK C29 8*/H67 5D, C29 8*/A66 5D 1 ux copTa JOHOpbI HMEIH CaMble KpYMNHbIe pa3-
Mepbl YaCTHLl MYKH (26-28 pK), nMpeBbIcHB NMokaszaTenu peumnuenta C29 (pasmep yacTHil My-
KH 22 pK). OTHOCHTeNbHOH TBEPAO3EPHOCTHIO OTMHYAIOCH 3€PHO KakK 3aMELIEHHBIX NHHMIA
C29 8*/T21 5D, C29 8*/JP 5D, C29 8*/T'pexkym 114 5D, C29 8*/M808 5D, C29 8*/[IuamanT
5D, Tak H OJHOMMEHHBIX JOHOpOB (pa3smep ugactThu MYKH 20-24 pk). Camasa menkas Myka
ObL1a noyyeHa U3 3epHa 3amelueHHbIX Hni C29 8*/CS 5D u C29 8*/Vn 5D (pa3mep uac-
THU MYKH 10—-11pK) H MX IOHOPCKHX COPTOB, HMEIOLIMX CaMble HH3KHE MOKa3aTe/ld TBepao-
3epHocTH (10-12 px). B 10 %e Bpems y 3aMeluenHoil muuun C29 no xpomocome SA OT 10HO-
pa Vi1 ¢ MySHHCTBIM 3HIOCTIEPMOM pa3Mep 4acTHLl MyKH Obii 23 LK M MPaKTHYECKH He OT/IH-
qasica oT peunnuenTa C29 (22 px). Jlunuu C29 8*/MBO8 5A n C29 8*/Ck35 5A umenw 3ep-
HO cpenHel TBepaocTH. [lonyyenHsie pe3ynbTaThl NOATBEPAKAAIOT AAHHBIE O BIHAHHH XpO-
Mocomel 5D Ha kpynooOpa3syouryo cnoco0HOCTb 3epHa, a JIHHHH C MEXCOPTOBBIM 3ame-
WIEHHEM OMNpPEeNeNEHHbIX XPOMOCOM MOMHO HCMOJb30BaTh MPH H3YYEHHH M€HETHYECKOro
KOHTponA Xn1ebonexapHbIX H MYKOMONBHBIX Ka4€CTB 3€pHa.
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A STUDY OF GRAIN HARDINESS IN THE INTERVARIETAL
CHROMOSOME SUBSTITUTION LINES OF SARATOVSKAYA 29

Efremova, T.T., Ermakova, M.F., Popova, R.K.,|Maystrenko, O.I.

Institute of Cytology and Genetics, SB RAS, Novosibirsk, Russia

Grain hardiness is an important character of grain quality in common wheat used in as-
sessing its bread-baking and milling qualities (Vavilov, 1935). Flour produced from hard
grain wheat is of the highest quality, with a lot of semolina, so that the flour is gritty.
Floury varieties are milled into mild, starchy flour (Maystrenko et al., 1974). As is known,
a major gene, ha (hard), controlling grain hardiness is located on chromosome 5DS (Law
et al., 1978). Besides, four independently inherited genetic factors controlling grain hardi-
ness have been localised on chromosomes 2A, 2D, 5B, and 6D, and three, acting together,
on chromosomes 5A,6D, 7A (Sourdille et al., 1996). As intervarietal substitution lines are
being developed, separate chromosomes may be transferred to the recipient to improve the
target traits in it, in particular, disease resistance and, attaining better grain quality and
crops (Morris et al., 1966; Law, Worland, 1973; Maystrenko, 1973).

The aim of the work is the study for the semolina forming ability of Saratovskaya 29 (529)
lines with the intervarietal substitution of chromosomes 5D and 5A. Grains of three lines
with chromosome SA replaced by those from Ulyanovka (Ul), Mironovskaya 808 (M808),
and Skorospelka 35 (Sk35), and ten S29 lines with chromosome 5D from other wheat cul-
tivars (Efremova, Maystrenko, 1996) were taken for analysis. The donors of chromosome
5D were hard grain varieties, Novosibirskya 67 (N67), Gibrid 21 (G21), Janetzkis Probat
(JP), Atlas 66 (A66), and more; floury cultivars, Ul, Chinese Spring (CS). S29 are hard
grain wheats with prominent bread-making qualities. The specific flour particle surface and
the average particle size was determined using a special device (Dunduk et al., 1975). Re-
sults suggest that S29 8*/H67 5D, S29 8*/A66 5D lines and their donor cultivars had the
largest particles (26-28 pk), larger than those in the recipient cultivar S29 (particle size 22
uk). The relatively hard was grain in the S29 8*/H21 5D, $29 8*/JP 5D, S29 8*/ Grekum
114 5D, S29 8*/M808 5D, S29 8*/Diamant 5D substitution lines, and their donors with the
same names (with flour particles sizes 20-24 pk). The finest flour was produced from the
$29 8*/CS 5D and S29 8*/Ul 5D substitution lines (flour particles sizes 10-11 pk) and
their donor cultivars with the lowest grain hardiness (10-12 pk). At the same time, in S29
with chromosome 5A from Ul with the floury endosperm the particle size was 23 pk and
was essentially the same as that of the recipient $29 (22 pk). The grain hardiness of 529
8*/M808 5A and S29 8*/Sk35 5A grain was average. Evidence of the effects of chromo-
some 5D on the semolina forming ability of the grain has been found, and the some inter-
varietal substitution lines can be recommended as the genetic control of bread-baking and
milling qualities of grain.
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MHOXECTBEHHBINA AHAJIM3 COOTBETCTBHII B IFEHETUYECKHX
HCCJIENOBAHMSAX: KOMITBIOTEPHAS ITPOIPAMMA

Hyonuxos A.IO.

HHCTHTYT uMToNOr|HH M renetukn CO PAH, Hosocubupck, Poccus

MHoXecTBeHHBIH aHaNH3 COOTBeTCTBHI HCTONB3YETCA UIA HArANHOTO MNpeACTaB/IeHHs
MHOTOMEPHBLIX NaHHBIX. OH CXOZEH C METOZIOM I/IABHBIX KOMMOHEHT, HO, B OTJIHYHE OT M0~
CJIEIHET0, HCMOMb3YeTCA [UIA AHAIH3a HEKOIHYECTBEHHBIX A3HHBIX, MPH 3TOM HeMNpepHIB-
HBIC NiepEMEHHBIE TakkKe MOTYT ObITh BKMOYEHBL. «O6aKo» OGLEXTOR B MHOIOMEPHOM Mpo-
CTPaHCTBE, CPOPMHPOBAHHOM MeEPEMEHHBIMH, MPOCKTHPYETCA Ha IUIOCKOCTb TakUM 06pasom,
4T06BI BH3yann3osaTh HauGosee CYWIECTBEHHYIO 4acTh HMEIOLLEroCA pasHoobpasus.

MHOXeCTBEHHBIN aHANH3 COOTBETCTBHH MOXET GhITh noieseH AnA aHanusa 6a3 JaHHBIX
PeHETHIECKHX Kosutekuuit (Dudnikov, 2000). IMpu stom, HanpHMep, THHHH WIH HHAMBHIY-
AIBLHBIE DACTEHHA MOTYT GBITE 06beKTaMH, 2 NPH3HAKH (KaK KaYeCTBEHHbIE, TAK M KOJHYe-
CTBEHHbIE) HIIH FeHETHYECKHE MapKepbl MOTYT ObITE NEpeMeHHBIMH, THGO HaobopoT.

K coxanennio, stor meton He Bxmouen s CTAHAApTHLIE TMAKEThl CTATHCTHYECKHX Mpo-
rpaMM. B atom coobuiennn Gy et npeacrasnena KOpOTKas H NpocTas nporpaMma ajis nep-
COHANTEHOTO KOMMNBIOTEpa, HanMcaHHas Ha [Tackare.

Jluteparypa

Dudnikov AJu (2000) Multivariate analysis of genetic variation in Aegilops tauschii from the world
germplasm collection. Genet. Resour. Crop Evol. 47: 185-190
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MULTIPLE CORRESPONDENCE ANALYSIS IN GENETIC RESEARCH:
A PROGRAM FOR PC

Dudnikov, A.Ju.

Institute of Cytology and Genetics, SB RAS, Novosibirsk, Russia

Multiple correspondence analysis is a method used for visualization of multivariate data.
This method is akin to principal components analysis, but in distinction to the latter it is
used for the analysis of nonquantitative data, permitting quantitative data to be included
too. The “cloud” of objects in multidimensional space formed by variables is projected on
the plane in order to visualize the main part of the variability.

Multiple correspondence analysis can be used for the study of germplasm collections
databases (Dudnikov, 2000). For example, lines or specimens could be taken as objects,
and traits (both polymorphic and quantitative) or genetic markers could be taken as
variables, or vice versa.

Unfortunately, this method is not included into standard statistical packages. A short and
simple program written in Pascal will be presented in this report.

Reference

Dudnikov AJu (2000) Multivariate analysis of genetic variation in degilops tauschii from the world
germplasm collection. Genet. Resour. Crop Evol. 47: 185-190
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FEHETHKA KAJIMHHOI'O ITATAHUSA MIIEHUI{BI

T'am3zuxosa O.H,, Mumpaxosa A.T'"

Hosocubupckuii TOCYNapCTBEHHBIH arpapHelii yHHBepCHTeT, HoBocubupck, Poccus

B Hactosuiee Bpems kanmit octaercs HAUMEHEE H3Y4YEHHBIM CPEIH Makpol/IeMEeHTOB B ac-
MIEKTE reHETHYECKOH A€TEPMHHALIMM NPOLIECCOB NOroWeHHA H MeTabo/IH3MAa HOHOB.

Hamu ycranosneno, uto MHTaHHE APOBOH MArKOH NIWEHHUBI Kainem KOHTPO/IHpYyeTCs
CNOXHOH aNAHTHBHO-IOMHHAHTHOI CHCTEMOH reHOB, pa3BepHyTOii BO BPEMEHH H Haxons-
meHCH B CHABHOM 3aBHCHMOCTH OT ¢akTopos cpenpi.

AHAIH3 Pe3yIbTATOR MHOFO/IETHHX n1abOpaTOpPHBIX, BEreTALMOHHBIX M MONEBLIX IKCTIEPH-
MEHTOB € pasHOOOPa3HBIMM MEHETHYECKHMH MOIENSMH: AHTETOCOMHBIMH, 3aMeLeHHbIMH,
H3OTEHHBIMH M ANNOMNA3MaTHYECKUMH JIHHHAMH B PEXHME BO3pacTalOWIMX ypoBHel Ka-
JHAHOTO NHTaHHA NO3BONAET NPHATH K CIEAYIOLIAM 3aKTIOYeHHAM. B KOHTpOJE 3a norno-
EHHEM H pacripesie/IeHHeM Kalus N0 PacTeHuio YHacTBYIOT KaK MeHOM Anpa, TaK H reHoM
uTonasmel. IIpH3Haku kanuitHOro nuTanus NIICHHLLI NETEPMHHHPYIOTCA GONbIIMM YHC-
JIOM XPOMOCOM, 4YacTh KOTOPHIX HAEHTHGUUMpPOBAaHA. DTH XPOMOCOMBbI TIPHHAMLIEXKAT BCEM
TPEM ICHOMaM reKCarvIOWIHON MIeHHIb! | MOryT 6bITh Kak OGIIMMH, Tak COpTOCNeLH-
(uunBIME. KonnuecTseHHO ouenen BKJIaZl OnpeneseHHbIX XpOMOCOM sapa M reHodoH1a
UHTOILTa3M OT KOHKPETHBIX HCTOYHMKOB B HaKOILTeHHe CYXOro BellecTsa, pacnpeneneH1e
KQTHA M0 PacTeHHIO U «3PPeKTHBHOCTS PaboTHI) eMHHLIBI MOTIOMEHHOrO KaTHs MOYBBI H
YROOpeHuii. YCTaHOBIEHO BIHAHHe OTACILHBIX FEHOB HA HOPMY PEAKUMH MATKOH NimeHu-
bl K YC/IOBHAM KATHHHOrO nuTanus, a, CIIC0BATENbHO, H OT3BIBYHBOCTH Ha KalHiiHble
ynobpeuus.

[Mony4ennas undopmauus sengercs OCHOBOH IUIA pa3BHTHS MCCNeI0BaHHH B 06/1acTH ce-
JICKLUHH arpOXMMHYECKH-3((DEKTHBHBIX, B YaCTHOCTH Kannh-3¢pexTHBHBIX, cOPTOB Ha Oc-
HOBE reHeTHueckuX noaxonos. Co3naHHe HOBbIX copTos, Gonee ddekTHBHO ycranpalo-
IIHX U YTHIH3HPYIOUIHX 3JIeMEeHTBI MHMHEPAIbHOTO NHTaHWA, NPH3BAHO PELIMTH KOMILIEKC
mpobsieM s ynyuienus IKOHOMHYECKOH H IKOJOrHYecKoii CHTYaUMH B TEXHOJIOFHSAX pac-
T€HHEBOACTBA,
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GENETICS OF POTASSIUM NUTRITION OF WHEAT
Gamzikova, O.1, Mitrakova, A.G.

Novosibirsk State Agrarian University, Novosibirsk, Russia

Today potassium is the least studied among macroelements in aspect of genetic
determination of ions uptake and metabolism processes.

We are established that the potassium nutrition of spring soft wheat is controlled by the
complex additive-dominant gene system expended in time and being highly dependent
upon environmental factors.

Results analysis of numerous laboratory, pots and field experiments with using of various
genetic models (ditelosomic, substituted, isogenic and alloplasmic lines) in regime of
increasing levels of potassium nutrition allow to make following conclusions. Nuclear
genome as well as cytoplasm genome takes part in control on potassium uptake and
distribution in plant. Features of potassium nutrition are determining by a large number of
chromosomes, some of them are identified. These chromosomes belong to all three
genomes of hexaploid wheat and can be as common as varietal. Contribution of some
chromosomes of nuclear and cytoplasm genepools from concrete donors in dry matter
production, distribution of potassium in plant, “efficiency of work" of assimilated
potassium from soil and fertilisers are evaluated quantitatively. Effect of some genes on the
reaction range of soft wheat on potassium nutrition conditions and, consequently, on the
response on potassium fertiliser is established.

Obtained information is base for development of investigations in the field of breeding of
agrochemically effective, in particular potassium-effective, varieties using genetic
approaches. Creation of new varieties, more effectively in assimilation and utilization of
mineral nutrient elements, will help to solve complex of problems for improvement of
economical and ecological situations in plant growing technologies.
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Cexkyusn 4/ Session 4

CPABHUTEJILHBIN MOJIEKYJISPHBIA H TEHETHYECKHH
AHAJIN3 TUBPUIHBIX JIMHUMN TRITICUM AESTIVUM x TRITICUM
TIMOPHEEVII, YCTOMYHUBBIX K JIUCTOBOU PXKABUMHE

Jeonoea H.H.!, Kanununa H.I1.1, Byoawxuna E.B.1, Pooep M.C.2, Canuna E.A.!

' MucturyT uMtonorun ¥ resetukn CO PAH, Hosocubupek, Poccus
? Institute for Plant Genetics and Crop Plant Research, Gatersleben, Germany

Bypas nuctosas pkaBuuHa, Bei3biBaemas rpubom Puccinia triticina Erikss, ssnsercsa pac-
NMPOCTpaHeHHbIM 3a00/IeBaHHEM TLIEHHLb!, NPHBOAALLIKM K 3HAYHTENbHBIM MOTEPAM Ypo-
wahHocTH. OHuM M3 cnocobos Bopedbl ¢ 3THM 3a00neBaHHEM ABIAETCA CO3/IAHHE COPTOB,
HeCYWIMX TeHbl ycTOiuMBOCTH (Lr-reHsl). B HacTosmee BpemMs W3BecTHO Oonee copoka
Lr-reHoB, oaHako Gonbluas X 4acTb Hea(eKTHBHA KW HeNMpUroaHa s cenekuud. B Un-
CTHTYTE UMTONOrHH H reHeTHkH (HoBocHOMpCK) co3gaHa KOJUIEKUHA LHTOJIOTHYECKH CTa-
OHNBHBIX JIHHUH rexcarviouaHoH neHuiwl Ttiticum aestivum, COIEpXallMX reHbl YCTOH-
4YHBOCTH K Gypoii pikasuuie, nepeHeCEeHHbIX W3 reHOMa TeTPaIIOHIHON niueHniml Triticum
timopheevii. Llensio paGoTsl Ob1 aHANH3 HHTpOrpeccHBHBIX NHHHHA 821, 837 u 842, nmony-
4YeHHbIX Ha ocHoee copta CapatoBckas 29 (C29), MonekynspHbIMH H TeHETHYECKHMH
MeTogaMH. XpOMOCOMHAaA JOKaIW3allMA MHTPOrPECCHPOBaHHBIX YYacTKOB reHOMa
T.timopheevii onpepenena ¢ nomouisio SSR-mapkepos. B ananu3se vcnonb3osaHo 128 map-
KepoB, cneuuduyHbix 41a A, B u D reHOMOB ¥ KapTHPOBAHHBIX Ha XPOMOCOMHBIX KapTax
MATKOR mmeHHubl. [Uia oueHKH WHTporpeccuu reHoma T.timopheevii 3pdeKTHBHBIMH OXa-
3amuck 105 mapkepoe. TlokasaHo, yTo y nHHHHK 821 HHTpOrpeccHA MPOH30LLIA BO BTOPYHO
rOMEOJIOTHYHYI0 rpynny A 1 B xpoMocoM H 3aMelneHa TeJloMepHas YyacTh JUTHHHOIO Tuie4a
SA xpomocombl. ¥V nuxun 837 nmpouzouna ananordyHas wHTporpeccus B 2A, 2B u SA
XPOMOCOMBI H, NMO-BHIHMOMY, MOMHOCTLIO 3aMemeHa xpomocomMa 4B, V 842 nuHHH reHoM
T timopheevii obHapyxeH Tonbko B 2A 1 2B xpomocoMax. 'HOpHIHBIE NHHHH XapaKTepH-
3YHOTCA OTTHYHTENbHBIMH MophonoruyeckuMu npusHakamu. Jinauu 821 u 837 B omnHune
OT HCXOJHOr0 COpTa MMEKT OCTHCTHIN cre/ibTOMAHBIA Konoc. MonekynapHbli aHATH3 Mo-
Ka3a/ 3aMelleHHe TeJIOMEPHOT0 Y4acTKa [UTHHHOTO mnevya SA XpOMOCOMBI, Ile pacnoo-
*eHel reH B/, HHrubuTop ocrteil, U dakTop cnenbToMAHOCTH (J). Bee ruOpHaHBIE NTHHHH
HMEIOT OMNYyLIeHHe JIMCTa, XapakTepHoe pna Buaa T.timopheevii. TlockonbKy oBuMM wis
TpeX NHHHH ABNAeTCA HHTporpeccus B 2A W 2B XpoMOCOMBI, BBICKA3aHO MNMPEANONOKeHHE,
uto y Ttimopheevii ren HI, KOHTPONHPYIOIHI ONYyIIEHHE, HAXOAHTCA HA ITHX XPOMOCO-
Max. AHanu3 paculervieHus F, (nokonexus oT cKpelMBaHHA rMOPHIOB ¢ HCXOOHBIM COp-
TOM) MOKa3all, 4YT0 YCTOHYHBOCTD, NO-BHAHMOMY, obecneyHBaeTcs ABYMA JOMHHAHTHBIMH
reHaMH ¢ KOMIUIEMEHTapHbIM B3auMoneicTeHeM. HHTporpeccupoBaHublie Lr-reHbl auienb-
Hbl BO BCEX TpeX JIMHMAX, 4TO ObLIO MNOKA3aHO MPH CKpPELIHMBAHHW JNHHHHA Mexmy cobok.
PezynbTaTel aHanu3a ycToH4YHMBOCTH K piKaBuHHe B F, — NOKONEHHH OT CKpellHBaHHA IHO-
PHIOB C TECTEPHLIMH JTMHHAMH, coaepkaiuMu >ddekTuBHbie Lr-renst — 9, 19, 23, 24, no-
3BOJIHJI MPEANONOKHTh, YTO HOBbIE Lr-reHel He HACHTHYHBI H3BECTHBIM I(EKTHBHBIM re-
HaM MHpoBOH konekuud. [lomyveHHble NaHHbIE MO3BOJIAIOT CHENaTh 3AKIMIOYEHHE, YTO
NUHHH, NONYYEHHbIE HA OCHOBE cKpelMBaHus T.aestivum x T.timopheevii conepxat HOBbIE
3QdeKTHBHBIE I'eHBl, ONpeaeAioLHe YCTOHYHBOCTE K Oypoil THCTOBOH pkaBuHHE.
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COMPARATIVE MOLECULAR AND GENETIC ANALYSIS OF
TRITICUM AESTIVUM x TRITICUM TIMOPHEEVII HYBRID LINES
RESISTANT TO LEAF RUST

Leonova, IN.1, Kalinina, N.P.1, Budashkina, E.B.!, Roder, M.S.2, Salina, E.A.1

! Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia;
? Institute for Plant Genetics and Crop Plant Research, Gatersleben, Germany

The brown leaf rust caused by the fungus Puccinia triticina Erikss is one of the most
important disease producing annual yield losses in wheat worldwide. One strategy in
breeding for disease resistance is the development of varieties by transferring resistance
genes (Lr-genes) into bread wheat. More than 40 Lr-genes were described now, however a
large part of them is ineffective and unsuitable for breeding processes. The collection of
cytologically stable hexaploid wheat lines containing leaf rust resistance genes introgressed
from tetraploid wheat Triticum timopheevii has been established in Institute of cytology and
genetics, Novosibirsk. The main objective of the study was the analysis of introgressed
lines 821, 837 and 842 developed on the base of Saratovskaya 29 (529) by molecular and
genetic methods. Chromosomal localization of introgressed parts of the T.timopheevii
genome was determined by the use of SSR-based technique. There were analyzed
microsatellite markers for A, B and D genomes with known map position in bread wheat. It
was demonstrated that out of 128 markers 105 markers were effective for the estimation of
the introgression of the T.timopheevii genome. In line 821 an introgression occurred into
homoeological group 2A and 2B chromosomes and into the telomeric part of SAL
chromosome. In line 837 there occurred a similar introgression into chromosome 2A, 2B,
and 5A and also chromosome 4B was entirely substituted. In line 842 an introgression was
found in chromosome 2A and 2B. The selection for leaf rust resistance resulted in the
development of lines with distinguishing morphological traits. The 821 and 837 lines
possesse the awny speltoid-like spikes. These were explained by the substitution of
telomeric region of S29 5AL chromosome by the homoeological region from
T.timopheevii. It is known that awn inhibitor B/ and spelt factor O are localized in these
region. Leaf hairiness in all three lines, a trait characteristic of T timopheevii, may be
explained by the introgression of HI gene of T.timopheevii into 2A or 2B chromosome of
S29. Segregation analysis of crosses of hybrid lines with the initial variety S29
demonstrated that leaf rust resistance may be provided by two dominant Lr-genes with
complementary action. Furthermore segregation data of F, progeny of intercrosses between
hybrid lines suggested that introgressed Lr-genes were allelic in all the three lines. Lr-genes
from T timopheevii were not identical to the known effective Lr-genes such as Lr9, Lrl9,
Lr23, Lr24. The data allow to conclude that hybrid lines contain new effective leaf rust
resistance genes introgressed from tetraploid wheat T.timopheevii into bread wheat and the
use of these lines in breeding programmes may significantly contribute to wheat
improvement.
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MAPKHPOBAHHME 'EHOB YYBCTBHTEJILHOCTH K APOBH3AIIMHA
banawoea H A.1, Cusonan IO.M.1, ®aiim B.H 2, Cmensmax A.D.2

' FOxHBIit GHOTeXHONOrHYeCKHit LIEHTp B pacTeHneBoacTee VAAH, Onecca, YkpauHa,
? CenexumoHHO-reHeTHYeCKmH HHCTHTYT YAAH, Onecca, Vkpanua

Huentnguxanus Vrn-reHotunos y coproB Msrkoif nmennusi (Stelmakh, 1990) u onpeze-
NIEHHE BENTHIHH reHeTHYeCKHX 3¢ddekton nokycos Vrn-Al, Vrn-Bl, Vrn-DI (Stelmakh, 1993)
CO3JANIH BO3MOXHOCTb JUIA LiE/IEHANPABIEHHOTO MaHHITY/THPOBAHHA TEHETHYECKHM Pa3HO-
obpasHeM no cHCTeMe TeHOB Vrn HCXONA M3 Uenel  3a1ay cenekumn. Mcnons3osanne Vin-
JIOKYCOB B CEJIEKLIHOHHBLIX MPOrpaMMax BCTpeYaeT 3aTPyAHEHHA B CBA3H CO CIOKHOCTHIO
01d0opa NpOAYKTHBHBEIX Vrrn-reHOoTHNOB 1o ¢eHoTHy. B cBA3H ¢ 3THM cymiecTByeT Heobxo-
AHMOCTE HaIEXKHOrO MAPKHPOBAHHA Vrhn-JIOKYCOB METOJAMH MOJIEKYJIAPHO-FEeHETHYECKOTO
aHANIH3A, 3 TaKKE NMPHMEHEHHE ITHX METONOB ANA HAEHTHPHKALMH HHTPOIPECCHPOBAHHBIX
B MIIEHHYHBIA NF€HOM JIOKYCOB APOBOTO THNA Pa3BHTHA OT GIH3KOPOACTBEHHBIX BHIOB.

RAPD-ananus nposoannn Ha JIHK koHrenubix no nokycam Vrn-Al, Vrn-Bl, Vin-DI -
HHH B reHO(OHE YeThIpexX COpPTOB 03MMOMH mueHHub:: MuponoBckas 808, Opecckas 16,
Cxopocnenxa 36, Triple Dirk. V MoHOreHHo JOMHHAHTHBIX 1O nokycy Vrn-DI nunmii, He-
3aBHCHMO OT reHodona, obHapyxeH nonumopdusiit pparment JJHK Benuunsoi 657 w.n..
BO3MOXHOCTb HCNONB30BaHHA AaHHOTO nosuMopdHoro amiuikkona JIHK B kauecTse Mo-
JIEKyApHO-reHETHYECKOro Mapkepa reHa Frn-DJ nomy4nna noATBepkAeHHE 10 pe3ynbTa-
Tam RAPD-ananusa JIHK HeckonbKMX KOMMEPYECKHX COPTOB MILIEHHLBI PasTHYHOIO KO-
TOro-reorpapHYeckoro NPOMCXOKICHHS, SBIAIOUMXCA HOCHTENAMH YKa3saHHOTO JOMM-
HAaHTHOTO ajniesid, a Takke no RAPD-ananusy JIHK pacrenuii nonyasuuu F,, nonyuensoi
OT CKpEeLIMBAHHA SPOBOH MOHOTEHHO JOMHHAHTHOM Mo Nokycy Vrn-DI nHHUK W ee peKyp-
PCHTHOTO pOIHTE/NA COPTA O3WMOMH MiUeHHLBI MupoHosckas 808. ®dparmenT-Mapkep cra-
OH/IbHO MPUCYTCTBYET Ha 3MEKTPO(OperpaMMax MPOLYKTOB aMIUTHHKALMH TONBKO Y COp-
TOB-HOCHTeJIel NOMHHAHTHBIX amnenel Vrn-D], He3aBHCHMO OT HATHYHA/OTCYTCTBHA B HX
TEHOTHNAX IOMHHAHTHBIX aniene# Apyrux resos. RAPD-awanus pactenuii nonynauus F,,
MO MOKa3aTeMo NMPHCYTCTBHE/OTCYTCTBHE MapKepa COOTBETCTBYET TEOPETHYECKH OXHaae-
MOMY paciueruienHio 3:1, 4To coBnajaeT c pesy/ibTaTaMH rHOPHAONOrHYECKOTO aHATH3a
MO THIY pasBHTHA (APOBOCTB-03HMOCTH). YacToTa pekoMOHHALIHMHK JAHK-mapkepa ¢ noky-
coM Vrn-D1 coctasnset 3%, 4TO CBHAETEILCTBYET O TECHOM MX CLETUIEHHH Mexay coboi.
Cexsennpoanne JIHK-mapkepa nossonser noaobpate napsl npaiMepoB A1A HalnpasieH-
Hoii TLP ¢ nomoutsio nporpammst «Oligos». PaccMaTpHBaeTcs BO3MOKHOCTD HX HCIIOJNb-
30BaHHA U MAPKHPOBaHUA Jokyca Vrn-D].

Hcronszoanne RAPD u SSR metonos mns HOEHTH)HKALHH FEHOB APOBOrO THMA Pa3BH-
THA HHTPOIPECCHPOBAHHBIX B MIIEHHYHBbIA FeHOM NyTeM OTAANeHHOH rH6pHAM3aLMH OT
Secale cereale (copr Jlennnrpanckas sposas): VrnlSC, Vrn2S¢, Vin3SC annenshbix mue-
HHYHBIM Vrn-Al; Vrn-Bl; Vrn-D1,a Takke THHHH Vm6SC, MMeroLleH oKyc ApoBOro THna
Pa3BHTHA, HeaLleNbHbIH M3BeCTHBIM Frn-noxycam (Stelmakh, Avsenin, 1996), ne gano
TIONOKHTENbHBIX pe3yNnbTaToB. ISSR-aHanu3 Mo3BoAHMN BBIABHTH B CNEKTPaxX NpPOLYKTOB
amMmHpuKauu nonuMopdusiii dparment JIHK ennumnuoli 1000 w1 Y ApoBO# pXkH copTa
JleHnHrpanackas ApoBas M THHHH MATKOMN MuieHHUs! Vrn6SC-nocHTens NIOKYyCa APOBOro TH-
Ma pasBHTHA HEALNENBHOTO MIUEHHYHBIM Frn-NOKycaMm.
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MARKERING OF GENES RESPONSIBLE FOR VERNALIZATION
SENSITIVITY

Balashova, 1.4.1, Sivolap, Yu M.1, Feit, V.12, Stelmakh, A.F.2

' South Plant Biotechnology Center UAAS, Odessa, Ukraine;
? Plant Breeding and Genetics Institute UAAS, Odessa, Ukraine

Vrn genotypes identification in set of cultivars (Stelmakh, 1990) and determination of these
loci genetic effects (Stelmakh, 1993) facilitated the purposeful manipulation of genetic
variation in breeding programs. However the straight selection of certain Frn gene (allele)
carriers is rather difficult due to hardly distinctive phenotypes. Reliable molecular marking
of Vrn loci may facilitate this selection and promote identification of alien introgressed loci
as well.

RAPD analysis of DNA was carried out in congenic on Vrn-41, Vrn-Bl and Vrn-D/ loci
lines in the backgrounds of 4 winter bread wheat cultures: Mironovskaya 808, Odesskaya 16,
Skorospelka 3b and Triple Dirk. Irrespective to background differences the polymorphic
DNA fragments of 657 b.p. was discovered in monogenic dominant Vrn-DI lines. The
possibility to use this polymorphic DNA amplicon as a molecular marker of Vrn-DI was
confirmed by RAPD analysis of DNA in some commercial wheat cultivars of various
geographic origin which were the carriers of dominant Vrn-DI allele. Additional
confirmation was obtained by RAPD analysis of DNA in F, plants segregated from the
cross of congenic Vrn-DI line to its recurrent winter cultivar of Mironovskaya 808. The
marker fragment was constantly present in electrophoregrammes of amplification products
from DNA of dominant Vrn-DI carriers only, irrespective of presence/absence of other
dominant genes. F, segregation on marker presence/absence significantly corresponded to
the ratio 3:1 and it almost fully coincided to the segregation on growth habit (spring:winter)
with 3% recombination showing their close linkage. DNA-marker sequencing allowed to
select the pairs of primers for the trended PCR by “Oligos” program. It is examined the
possibility of their use for the Vrn-D/ locus marking.

Analogous RAPD and SSR techniques were used for identification of spring habit genes
which were introgressed into bread wheat from alien species and genera. We didn't suc-
ceeded yet in marking of VrnlIS¢, Vrn2S¢, Vrn35¢ (allelic to Vrn-Al, Vrn-Bl, Vrn-DI re-
spectively) and Vrn6>¢ (non-allelic to known in wheat genes, Stelmakh, Avsenin, 1996).
However, the ISSR analyses promoted the revealing of high-molecular amplicon of 1000 b.p.
in the spectra of reaction products in DNA of spring rye (Leningradskaya yarovaya) and
introgressed wheat line carrying Vrn65¢ from that rye.
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AETEKIIUSA 'EHA KAPJIMKOBOCTH Rht 8 Y COPT OB MATKOH
INIIIEHUIEI IOT'A YKPAWHBI

Ye6omape C.B.1, Kopsyn B.H.2, Cugonan oM/

" OsHbI# 6HOTeXHOMOrHYeCKHui ueHTp YAAH, Onecca, Vipausua;
* UHCTHTYT reHeTuku PacTenuit H pacTeHueBsoncTRA, l"atepcneben, IMepmanus

C uemsio ycranosnenus PAacnpOCTPaHEHHA IeHa KapiHKOBOCTH Rht 8 CpenH YKpauHCKHX
NIICHHIL, a TakKe y COPTOB MIUEeHHI 3apy0ekHOro NMpoHCXoXIeHHs, HCMONB3YIOMHMXCA B
CEIEKUHOHHBIX NpOorpaMMax CesnexuMoHHo-reHeTHYeCKOTO MHCTHTYTa YAAH (CI'H), npo-

KOM 1uiede 2D XpoMocoMbl Ha Paccroauuu 0,6 ¢cM ot rena Rht 8 (Korzun et al., 1998).

Hna ananusa MOJIEKY IAPHO-TeHE THYECKOTO nosmMopdu3Ma rena Rht 8 HCONBb30BAMH Mo-
JTHMCPA3HYIO LETHYIO PeaKlmio ¢ npaiiMepamy, paspaGoTaHHbIMH K MHKPOCATE/UIHTHOMY
flokycy WM 8261 (Korzun et al., 1998). Ilerekumio pparmenton AMIUTHQHKalMH NpoBO M-
7TH Ha aBTOMATH3HPOBAHHOM nazepHoM ¢moopecueHTHOM (ALF) cexBeHaTope (Pharmacia)
B yCIIOBHAX, onmucanHbIX panee (Korzun et al., 1998). B pesynsrtare NPOBEJEHHOTO HCChe-
AOBAHHA YCTAHOBJIEHO, YTO GOMLUIMHCTRO coptoe cenekund CI'M umenu amnens nokyca
WMS 261 - 192 n.u. B copte OnoM npHCyTCTBOBAN anne/s Jokyca WMS 261 — 174 n.u.,
ITO HETHNHYHO AnA Rht 8 rena. Anamm coptoB cenexumu CI'H nokasan, yrto B poaocnos-
HBIX T€HOTHIOB, HMEIOWIMX aniens 192 N.H., npucyTcTBOBana besocras I, KOTOpas, 1o nas-
HeIM Worland et al. (1998), M03aHMCTBOBANA, B CBOIO O4epens, red RAf 8 ot AMNOHCKOTO
copra Akakkomugi. Vcranosnenue g FEHOTHNAX GONBIIMHCTBA COPTOB MArkKOi M€ HHLbI
cenexumn CI'H amens 192 np. flokyca WMS 261, 6ausko cueneHHoro c FeHOM KapJiH-
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DETECTION Rht 8 DWARFING GENE IN COMMON WHEAT
VARIETIES OF SOUTH UKRAINE

Chebotar, S.V.!, Korzun, V.N.2, Sivolap, Yu.M.!

' South Plant Biotechnology Center, Odessa, Ukraine:
* Institute for Plant Genetics and Crops Research., Gatersleben, Germany

For investigation distribution Rht 8 dwarfing gene among common wheat in South Ukraine
was analyzed microsatellite locus WMS 261 in 27 varieties South Ukrainian breeding and
varieties that used in breeding program of Plant Breeding and Genetics Institute. (PBGI).
Microsatellite locus mapped on the short arm 2D chromosome on 0,6 ¢cM distance Rhr 8
(Korzun et al., 1998). For molecular-genetics analysis RAz 8 it was used polymerase chain
reaction (PCR) with primers that were constructed to locus WMS 261 (Korzun et al.,
1998). Amplification fragments detected on laser fluorescent sequencer. It was found that
majority of tested varieties carry allele 192 b.p. In variety Odom present allele 174 b.p. of
WMS 261. Pedigree analysis show that in creation many of PBGI wheat varieties present
genotype Besostaya 1. This variety according to Worland et al. (1998) has RAt 8 from
Japanese variety Akakkomugi. Existing 192 b.p. allele WMS 261 locus in majority
common wheat varieties of South Ukraine permit to purpose adaptive value of RA¢ 8 in this
area. Rht 8 gene is important for South European wheat as alternative to dwarf genes non
sensitive to gibberellic acid.
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NOJYYEHUE T’EHOM-CIIELIM®UYHBIX MAPKEPOB JUIS BHJ10OB
TRITICUM HA OCHOBE RAPD-AHAJIH3A

Xnecmxuna E.K., Carnuna E.A.

HHCTHTYT tmTonoruu u renetuku CO PAH, Hosocubupck, Poccus

Llensio nanHoit paboThl ABNANOCH Bbie/ieHHE reHOM-CNeLHHYHBIX MapKEPOB H3 N€HOMOB
TETPAIUTOMIHBIX MIICHHL M MX JHIUIOHIHBIX A0HOPOB Ha ocHoBe RAPD-ananuza. [Tposo-
Annack nonnMepasHas uenHad peakuus (IMLIP) wa 20 Buaax u ofpasuax, uMmerommx pas-
/IMYHOE MpOHCXOXAeHHE, ponoB Triticum u Aegilops npu nenons3zosarkk 30 cayyaliHbIX
npaiiMepos. lonumopdusie TLP-pparmesTsl BHACIHCH H HCTIONb30OBATHCH B Ka4ecTBe
MEUCHHBIX 30HAOB B rHOPHIM3ALIHK C COOTBETCTBYIOMMMH RAPD-cnektpamu Beex 20 06-
pasuos. Ha ocHoBe pesysbraToB rubpuausaunn oTGHpanucs reHOM-CrneuHpHYHbIE H BHIO-
cneuMpuIHble Mapkepbl. H3 H3yuenHsix Takum ob6pasom RAPD-nocnenosatensuocteii 16
OKa3anich reHoM-cneunduuHsiMH Mapkepamu. Cpenn Hux 2 Mapkepa, cneuMpHYHLIX 1S
A-reHoma, | — nna B-reHoma, 5 — ans G-reHoma, a Takke MapKepsi, crieun(pHIHbIE cpasy
Aus AByX reHoMoB: 1A B u G — 4 mapkepa, s A u G — 1 mapkep, s A u B — 3 Mapkepa.
Onsa W3 npoananusmpoBanHHBIX RAPD-nocienosarensHocTeli okasanach BHIO-CIIELH-
(uuHBIM MapkepoM 1ns Aegilops speltoides.

Bce Mapkepbl, BbIfieIEHHBIE H3 F€HOMOB TONHILTOHIHBIX BHIOB, 00HAPYXHBATHCE Y OJHOIO
HITH HECKONIbKHX QHIUIOHI0B. BmecTe ¢ Tem, Habmonanock nopsiileHHe (B 3 cnyyaax) win
CHIDKeHHe (1 npuMep) ypoBHs aMrindukamy RAPD-mapkepoB npH nepexonie Ha auiono-
JIHIUIOHAHBLIA YPOBEHE OPraHH3alHH.

[TosryyeHHble naHHbie, BO-NEPBbIX, CBUACTENbCTBYIOT B MoJib3y TOrO, YTO W3 BCEX 3THION-
COB CEKUHH CHTONCHC K B- W G-reHOMaM NONHIVIOWAHBIX NINEHHI HaHOONee GIH3OK
Aegilops speltoides, a Bo-BTOpBIX, yKa3bIBAIOT Ha TO, 4T0 B of6pasoBanun B- u G-reHomos
TNONHIUIOHIOB y4acTBOBANM 00pasiml Ae.speltoides, umelomue pasnHuHoe reorpagHuyeckoe
NPOHCXOXKIEHHE.
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DEVELOPMENT OF GENOME-SPECIFIC MARKERS FOR TRITICUM
SPECIES ON THE BASIS OF RAPD ANALYSES

Khlestkina, E.K., Salina, E.A.

Institute of Cytology and Genetics, SB RAS, Novosibirsk, Russia

The objective of this work was to isolate genome-specific markers from tetraploid wheat
genomes and their diploid donors on the basis of RAPD analyses. PCR was carried out on
20 different Triticum and Aegilops species and accessions using 30 random primers. Then,
polymorphic PCR fragments were isolated, labelled and hybridized with correspondent
RAPD patterns of the 20 species and accessions. Genome-specific and species-specific
markers were selected on the basis of hybridization results. 16 of PCR fragments studied
have been shown to be genome-specific markers. Among them 2 markers were specific for
A genome, | for B, 5 for G. Also markers were identified, specific for two genomes
simultaneously: for B and G (4 markers), for A and G (1 marker), for A and B genomes
(3 markers). One of PCR fragments had been studied was species-specific for Aegilops
speltoides.

Each of markers isolated from polyploid species have been shared by one or more diploid
species. But increased amplification (in 3 cases) or, in contrast, decrease of amplification
(1 example) of RAPD markers during allopolyploidization have been shown.

Data had been obtained supported Ae.speltoides to be more closely related to the B and G
genomes of polyploid wheat species than other members of Sitopsis group. Also the data
indicated that B and G genomes had originated from different accessions of Ae.speltoides.
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HCCIIEAOBAHUE CEPHM MEJXCOPTOBBIX 3AMEIIEHHBIX
JIMHHAH MATKOM MITEHUALBI (TRITICUM AESTIVUM L.)
C IIOMOUIbIO MUKPOCATEJIJIMTHBIX MAPKEPOB

Ilecyosa E!., Canuna E.2, Bépuep A.1, Kopsyn B.1, Maiicmpenxo O.H)2, Pédep M.1

' UHCTHTYT reHeTHKH pacTeHHmii (IPK), l'atepcneben, I'epmanus:
* MHCTHTYT UMTONOTHMK U reHeTHKH CO PAH, Hoeocubupck, Poccus

MukpocateanuTHble Mapkeps! GBUTH HCMONb30BAHEI AiA TPOBEPKH CEPHH MEXCOPTOBBIX
SAMEILIEHHRIX IHHUHA MArKoH muwennun CapatoBckas 29/ SHeTukuc IIpobar, co3zaannoii B
naboparopun O.H.MalicTpenko Ha OCHOBe KOMLTeKLMH AHEYTUIOMAHBIX JHHHIT Caparos-
ckoi 29. Tlpu cosnarmm nHHMIH 3aMewente KXol Napel XpOMOCOM KOHTPOJHPOBAIOCH
TOJILKO LHTONOTHYECKHM aHATH3OM, B CBA3H C 3THM 1A OKOHYATENBHOIO 3AKTI0YEHHA O
HATIM9HH WIH OTCYTCTBHH CMEHbI XPOMOCOMBI HEOGXOQMMa [ONONHHTENLHAS npoBepka ¢
TOMOUIEI0O MOMEKYJIAPHBIX MapKepoB. MHKpOCATE/NIHTLI ABAIOTCH NPaKTHYECKH HIeab-
HBIMH MapkepaMH [UIf aHATH3a 3aMEILEHHBIX JHHHMA, BBHIY 3HA4YMTENLHONO KOJNHYECTBA
KapTHPOBAHHBIX Ha KaX/IOH XPOMOCOME MHKDOCATEIUTHTOB MIIEHHLE! H BBICOKOTO TOJIH-
MOP(}H3Ma NaHHBIX MapKepPOB, MO3BOMIAIOLIENO HIEHTHOHLUKPOBATH COPTA MILEHHLI.

Hccnenosaume 3aMemeHHsIX THHA (21 nMHHA B COOTBETCTBHH C KOJNHYECTBOM XpOMOCOM
MIIEHHLBI) MPOBENeHO ¢ nomoulsio 172 MHKPOCATE/UIHTHBIX MapkepoB. J[eBAHOCTO NATH
MapkepoB (55%) BuisBWIH MONHMOPGHIM aMIUIH(HKALHOHHBIX (parmenToB Mexay cop-
TaMH nueHHlbl CapatoBckas 29 u SHeTukuc [TpoGar. MonumopdHrsie Mapkeps! HalineHs!
Ha JUTHHHBIX H KOPOTKHX IUIEYaX BCEX XPOMOCOM, 33 HCK/THOYEHHEM 4DS, 6DS u 7DS. Konu-
HECTBO MONMMMOPHBIX MapKepOB BAPbHPOBANIO JUIA KAKIOH XpoMOcoMsl 0T 2 1o 8.

[TpoBenerHBIN MUKpOCATETHTHBIH aHATHS NOATBEPAHN BEPHOCTE MOMY4YEHHA OONBIIMHCTBA
3aMEIUCHHBIX THHUHA, 17 nuuuil 13 21 BRISBIANH OKMOAEMBIG CMEKTp aMILTH)HKAHOHHBIX
(parmenToB copra-noHopa no COOTBETCTBYIOIIMM XpoMocomaM. OBa nneya xpomocom 1B
H TA, LIHHHOEe Mnewo Xpomocomsl 3A u KOPOTKOE IUie40 XpoMocoMmbl 6D BeiaBIsIH
CIEKTP aMILTHYHKALHOHHBIX (hparMeHTOB CopTa-peuMnHenTa. BeposTHo, B npouecce mo-
YHEHHA STHX JIMHKHA MpoH3OMIeN 0GMEH XPOMOCOMBI AIOHOPa Ha FOMONIOTHYHYIO XpOMOCO-
MY PELIMITHEHTa HIH 3aMeHa OJHOM XPOMOCOMbI IOHOpa Ha apyryio. IlonyyexHsie naHHsle
00 ommuGoyHoM 3amerieHuH PAZla XpOMOCOM MOATBEPXIAIOT HEOGXOAUMOCTB MPOBeaeHHA
AOTONHHTENLHOIO AaHATH3A 3aMELLIEHHBIX THHHI C IOMOLIBIO MOJIEKYIAPHBIX MapKepOB.,

Tpu MHKpocaTeHTHBIX MApKepa, JIOKAH30BaHHBIX B AHCTANLHEIX palioHax reveii Xpo-
MocoM 4AL, 3BS u 5BL Takke BuIABHIH aMIUIHQHKALHOHHBIE (DparMeHTEl COpTa-peLuIH-
CHTa B COOTBETCTBYIOUIMX 3aMEUIEHHBIX JHHHAX. BO3MOXHON NPHYHHOH NPHCYTCTBHA
¢parmentor JJHK COPTa-PeLMNHENTa B AHCTANbHBIX paifoHaX XpOMOCOM CopTa-J10HOopa
ABIIAKOTCA peKOMOHHALMOHHBIE COBBITHS, KOTOpbI€, Kak H3BECTHO, B [IHCTANBHBLIX palioHax
XPOMOCOM MPOKCXOAAT ¢ Gosee BRICOKOMH YacToTOM, yem B NPOKCHMANBHBIX.
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MICROSATELLITES CONFIRM THE AUTHENTICITY OF INTER-
VARIETAL CHROMOSOME SUBSTITUTION LINES OF WHEAT
(TRITICUM AESTIVUM L.)

Pestsova, E.1, Salina, E.2, Birne,r A.1, Korzun, V.!,\Maystrenko, O.L|2,
Réder, M.S.!

! Institut fiir Pflanzengenetik und Kulturpflanzenforschung (IPK), Gatersleben, Germany
? Institute of Cytology and Genetics, SB RAS, Novosibirsk, Russia

Microsatellite markers were used to verify the authenticity of a set of inter-varietal wheat
chromosome substitution lines Saratovskaya 29 / Yanetzkis Probat developed using
Saratovskaya 29 as recipient variety. The set of substitution lines had been produced in the
laboratory of Maystrenko O.1. (Novosibirsk, Russia) based on cytological markers and
further testing with molecular markers was needed. Microsatellite markers provide an ideal
tool for this purpose, because they are available for each wheat chromosome and detect a
high level of polymorphism between closely related wheat varieties.

Out of 172 wheat microsatellite (WMS) markers tested, 95 (55%) revealed polymorphism
between the varieties Saratovskaya 29 and Yanetzkis Probat. Polymorphic markers were
found on all chromosome arms except 4DS, 6DS and 7DS. Each chromosome substitution
line was tested by 2-8 microsatellite markers. The results demonstrated that most of the
lines were correct. Seventeen of 21 lines showed the expected microsatellite pattern of the
donor variety.

Two entire chromosomes 1B and 7A and two chromosome arms 3AL and 6DS were not
substituted with Yanetzkis Probat in the respective lines. It is possible that “univalent shift”
or “univalent switch” had occurred during the lines development. Three microsatellite
markers located in distal regions of the chromosome arms 4AL, 3BS and 5BL in the
corresponding substitution lines did not reveal the expected microsatellite pattern of the
recipient variety. The probable reasons are recombination events which occur with higher
frequency in terminal regions than in proximal regions of chromosomes.
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HCHOJBb30BAHHUE METOJA RAPD JJUI HAEHTHO®UKAITHHA
HEPEHOCA 'EHETHYECKOI'O MATEPHAJIA OT BHJI0B POJIA
AEGILOPS B MATKYIO NIIIEHUITY

Tuipka M., Cmegpanoscka I'., Muazza ],

Institute of Genetics and Plant Breeding, Agricultural Academy, Lublin, Poland

Llens nanHoro WccienoBaHKA — NOATBEPANTL (GAKT MEPEHOCE TEHETHYECKOTO MAaTEPHaa OT
Aegilops ventricosa w Aegilops juvenalis B MATKy:0 nneHuiy. AJUIOTUIa3MaTHYeCKHH rHb-
PHIHBIH MaTepHal MOMy4YeH NMyTeM MHOFOKPATHOIO CKPEIMBAHMA 3THX BHJIOB C HIECTBIO
COpTaMH MATKOH mmeHHubl. RAPD ananus nposejen Ha 16-Tu BapHaHTax CKpelIMBaHHii
(noxonenns F,—F¢) u Ha BockMH pouTensekux dopmax.

®parmMeHTs, XapakTepHble WA Ae.ventricosa win Ae juvenalis, HO OTCYTCTBYIOUIHE Y PO-
AHTE/NIBCKHX COPTOB MATKOH TMIIEHMIbI, pacCMaTpHBAIHCh Kak Aegilops-cneuupuinsie.
Bocnpon3BoaMMOocCTh aHaH30B, NpOBeIeHHLIX Ha 6ase 0TOGPaHHBIX NpaliMepoB, COCTABH-
na 79,9% (ot 71,2% no 82,0%). Cpenu 61 nonyueHHoro B nauHo# pabore tparmenTa He
OTMEYEHO HH OHOI0 MOHOMOp(HOro dparmenTa. Yncno ammiHHUHpPOBaHHEIX dparmeH-
TOB Ha OAMH MpafiMep BapbHPOBANO OT OJHOTO N0 AeBATH (cpeawee 4,6). Mpurmumas Bo
BHHMaHHe HX pasMep, oHH JaiH oT 8 no 20 monumopdHbiXx MapkepoB. Mel o6HapyXHIH
YeTbipe (parMeHTa, KOTOPhiE MOKHO PAacCMaTPHBaTh KaK MOATBEPHKAEHHE HHTPOTPECCHH
uyxeponxoii JIHK. Pesynbratsl nokasanu, 4To 18a u3 BoCbMH GaHIOB, CeuHHIHBIX LIS
Ae.ventricosa, npucyTCTBOBANH B KOMOHHAUMAX ckpemmBauuii: [(de.ventricosa x «I'pan-
ayp») x «llanpa»] x «Bepra» (G03g) u {[(de.ventricosa x «T'panmyp») x «Tlanman] x
«Apman} x «Apna» (T024,). BeisBieHo aeBATh (parMeHTOB, CHEUMPHYHBIX LIS
Ae juvenalis, w omun w3 Hux (JO5,,) nMpHCyTCTBOBAN B CKpelMBaHMM (Aejuvenalis x
CZR1406) x CZR1406 x CZR1406, B T0 Bpema Kak BTopoif, T02,,,, Habmoaancs y TIOTOM-
KOB OT ckpewmBanua [(de.juvenalis x CZR1406) x «Ilanga»] x CZR1406. Ipucytctene
3THX (parMeHTOB y ruOpHAHBIX NHHMI NaeT OCHOBaHHWE MpEANONAraTh, YTO MPOH3OLLIA
HHTPOTPECCHA IEHETHYECKOrO MaTepHana ot Aegilops B Markyto nmennuy. 4,5% ot Bcex
(hparMeHTOB, NMPHCYTCTBOBABIIMX Y NPOAHANH3UPOBAHHBIX THOPHIOB, COCTABJIATH ¢par-
MEHTHI, KOTOpbIE€ He aMIUIH(HUUHpoBaNKCh y NX poauTene. [lostoMmy Tpebyerca nposecTn
AOTMONHHTENBHBIA aHanu3 (rHOpHIM3ALMIO, CHKBEHC), YTOOB! MOATBEPANTE FOMOJIOTHIO H
FEHOMHYIO CrIeUHPHIHOCTh HAEHTHHIMPOBAHHBIX MAPKEPOB.
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THE USE OF RAPD METHOD FOR IDENTIFICATION OF ALIEN
TRANSFER FROM AEGILOPS SPP. TO COMMON WHEAT

Tyrka, M., Stefanowska, G., Miazga, D.

Institute of Genetics and Plant Breeding, Agricultural Academy, Lublin, Poland

The aim of presented study was to confirm the introduction of genetic material from
Aegilops ventricosa and Aegilops juvenalis into common wheat. Alloplasmatic hybrid ma-
terials were derived from multiple crosses of these species with 6 wheat cultivars. RAPD
analyses were performed on 16 cross combinations of FF generations and 8 parental
forms.

Bands present in Ae.ventricosa or Ae.juvenalis but absent in wheat parents were considered
as Aegilops specific. Reproducibility of presented analyses based on selected primers was
79,9% (from 71,2% to 82,0%). No monomorphic bands among 61 fragments generated in
this study were observed. Number of fragments amplified by single primer varied form 1 to
9 (mean 4,6). Taking into account their size they gave from 8 to 20 polymorphic markers.
We found 4 fragments that can be considered as proofs of alien DNA introgression. Results
showed that 2 out of 8 bands specifically amplified in Ae.ventricosa were present in cross
combinations: [(4e.ventricosa x Grandur) x Panda] x Begra (G03.,,) and {[(Ae.ventricosa x
Grandur) x Panda] x Arda} x Arda (T02,). There were 9 Ae juvenalis specific fragments
and one of them (J05,,,) was present in cross combination (de.juvenalis x CZR1406) x
CZR1406 x CZR 1406 while the second — T02,,, was observed in form [(Aejuvenalis x
CZR1406) x Panda] x CZR1406. The presence of these fragments in hybrid strains sug-
gests introduction of genetic material form Aegilops to common wheat. We observed also
4,5% of fragments present in analysed hybrids that were not amplified in parents. This sug-
gests that additional analysis as hybridization, digestion or/and sequencing are required to
confirm homology and genomic specifity of identified markers.
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CHEIUVIEHUE HEKOTOPKIX 'EHOB B TRITICUM MONoOCOCCUM

Konopamenxo E.A., Konoseanos A.A., T onyapoe H.IT.

HHCTHTYT UMTONOrHH U reHeTHKH CO PAH, Hosochbupck, Poccus

Triticum monococcum L. umeer PAIL XapaKTEPHCTHK, KOTOPLIE BRINOJHO BBIAENSIOT 3TOT
BHIL: CKOPOCMENOCTh, YCTOHYHBOCTD K NATOTEHAM, BLICOKOE conepxanue 6enkoB, 3acyxoyc-
TOH4YMBOCTB. Kpome Toro, 3Ta nimeHuUa ABAAETCS eqHHCTBEHHBIM BO3[Ie/ILIBAEMBIM AHILIO-
WAHBIM BHIIOM H, ClI€0BaTeNbHO, OblNa MoABeprayTa cenexumy. B 3anayy NaHHOTrO HCcne-
HAOBAHHA BXOIHIIO H3Y4HTb TIONTHMOPGH3M MO Pty NPHIHAKOB, BHIIENHTS ¢opmei, koHTpa-
CTHBIC M0 3THM NPU3HAKAM, M3YYHTh MX HACNENOBAHHE W MOMBITATHCH HANTH CLEIUIeHHe
MEXKIy HHMH. Marepuanom s w3yueHus MOCHYKHNH 00pasubl H3 pANa KOJTEKIMi:
N.I.Vavilov Institute of Plant Industry (St.-Petersburg, Russia), Small Grains Collection
(Aberdeen, USA) u ICARDA (Aleppo, Syria). Usyuenue komnexumii s THAPOTIOHHOMH Ten-
/THIE TNO3BOMHINIO Pa3/IeNuTh BXOAAIIHME B HHX OGpa3LBl Ha APOBbIE H 03MMBIE OPMEI, H3y-
“MTh CKOPOCTE NPOTEKAHHA WHAMBHIYAIBHOTO PA3BHTHA, BHIUICHHTD yALTpackopocnensie
Gopmei. Kpome Toro, 6bino obpauieso BHHManue Ha mopdonoriyeckue npusHaku. Bhi-
MOJHEHHBIE HCCEA0BAHHA NO3BONMIH HaYaTh H3yYeHHe FeHeTHKH THMa Pa3sBHTHA M CO3-
nath GEHOTHNMHYECKYIO KOJUIEKIHIO 10 MoposniornueckuM npusHakam. Jlna manbHeimed
PabOThI B3ATBI OGPa3libl, KOHTPACTHBIE MO dopme, onymeHHOCTH M 1BeTy Komoca, THITY
Pa3BHTHA, a TakkKe aule/lbHbIM BapHAHTaM rmokosodocdaTnzomepasl. Hayuennsie F,
rHOpHIBI MOMyYeHs! OT CKpelMBaHHA cneayomux obpasuos: T wrartu — k-33869 (Apme-
HHAA) HMEET O3HMBII THIT pa3BHUTHS, HeomyweHHblH (hg) Genbiit konoc (bg), MEUIEHHYIO (S5)
NONBHAXHOCTBIO Gpil; T.urartu Jg-116196 — I€pHad Okpacka kosoca (Bg), onyieHHble
KOJIoCKOBbIe Helryn (Hg), aposoit Tn passatua (Vrn), ZZ — reHOTHI 1o Gpil; T.urartu —
Ig-45298, 1g-45287, Pi-418587 (T.sinskajae), Pi-306547, Pi-13962. V T.monococcum Bui-
ABJIEH MOHOTE€HHBIH KOHTPOJIL YePHOH OKpacku Konoca OMYIIEHHA KOJIOCKOBBIX yemyii. V
T sinskajae Takxe BHIABIEH MOHOTEHHbII KOHTPOJIb APOBOrO THMA Pa3BHUTHA M YOPMBI KO-
fioca Tuna «sinskajae». [lns nocneanero NMPH3HAKA TIOKA3aHO, YTO OH KOHTPOJIHPYETCA pe-
LeccHBHBIM reroM. Cueruienne mexay Bg u Gpil B KoMGHHALMHK CKpeluHBaHuA K-33869
Turartu x Jg-116196 T.urartu — 13.1 1£5,81% (x* mns coBMecTHOTO Hac/ienoBaHus paBeH
21,49 P<0.001). Cuemnnenmue mexay Hg w Gpil B xomMGunauuu CkpemHBaHua K-20741
T boeoticum wa Pi-306547 T.monococcum — 18,52+6,63% (x* mns coBmecTHOro Hacieno-
BaHHA paseH 13,84 P<0,001). J1na napsi Pi-418587 x Pi-13962 I_monococcum y 95 pacre-
HHii He Oblo OGHAapykeHO pexkoMGHHALMH MeXIy reHamMmH Hg u Bg, 4T0o moaTBexnaioT
AaHHBle 00 MX OYEeHb TECHOM CLEIUIEHHH. [Monyuennsie pesynbraTel MOXHO CYMMHpPOBaTh
ClenyIoLuM obpazom: '

K-33869 T.urartu x Jg-116196 T urartu — Bg - (13,11+5,81%) Gpil
k-20741 T.boeoticum x Pi-306547 T.monococcum — Hg —(18,52+6,63%) Gpil
Pi-418587 T.sinskajae x Pi-13962 T.monococcum  — Bg - (0,0%) - Hg
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LINKAGE RELATIONSHIPS OF SOME GENES IN TRITICUM
MONOCOCCUM

Kondratenko, E.Ja., Konovalov, A.A., Goncharov, N.P.

Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia

Triticum monococcum L. has a number of characteristics that distinguish the species to a
benefit from others. There are quick ripening forms, with pathogenic tolerance, high pro-
tein contents. Besides, it's the only diploid wheat species cultivated and, hence, was subject
to breeding. The basic aim of this investigation was to study polymorphism on a number of
traits, point out contrast forms, investigate their inheritance and try to find their linkage.
Samples from a number of collections served as material of experiments: N.l.Vavilov In-
stitute of Plant Industry (St.-Petersburg, Russia); Small Grains Collection (Aberdeen, USA)
and ICARDA (Aleppo, Syria). Investigating the collections in the hydroponic greenhouse
enabled to separate their samples into spring and winter ones, examine the intensity of in-
dividual development and choose out ultra-quick ripening forms. Besides, morphological
traits were paid attention to. The investigations conducted afforded to begin the type's de-
velopmental genetics and create a phenotypical collection on morphological traits. For the
further research samples contrast in form, hairiness and spike colour, type of development,
and also glucosephosphateisomerase of allelic variants were taken. F, hybrids studied were
obtained by means of crossing the following samples: T.urartu k-33869 (Armenia) has a
winter type of development; non-hairy (hg) white spike (bg), slow (SS) mobility Gpil;
T.urartu Jg-116196, spike's black colouring (Bg), hairy spike glumes (Hg), spring time of
development (¥rn), ZZ-genotype on Gpil; T.urartu 1g-45287, P1-418587, PI-306547 and
PI-13962. Monogenic control of spikes black colouring and hairy spike glume was re-
vealed. Monogenic spring type control and spike form "sinskajae" was found out in
T sinskajae. For the latter trait, it was shown that it's controlled by the recessive gene. Bg
and Gpil linkage in the crossing combination of k-33869 T urartu x Jg-116196 T.urartu
was estimated as 13,11+5,81% (¥’ for the combined inheritance is 2 1,49, P<0,001). Hg and
Gpil linkage in the combination of k-20741 T.boeoticum x PI-306547 T.monococcum was
estimated as 18,52+6,63% (x” for the combined inheritance is 13,84, P<0,001). No recom-
binations of Hg and Bg for crossing PI-418587 x PI-13962 T.monococcum were found in
plants. This is proved by the data of their extremely close linkage. Total linkage data ob-
tained are to be summarised in the following way: 1) k-33869 T urartu x Jg-116196
Turartu: Bg-Gpil=13,1115,81%; 2) k-20741 T.boeoticum x P1-306547 T.monococcum:
Hg-Gpil=18,52+6,63%; 3) PI-418587 T.sinskajae x P1-13962 T.monococcum: Bg-Hg=0,0%.
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MOJIEKYJISAPHBIE ®OPMBI INIOKCHTEHA3BE B 3EPHOBKAX
SAMEINEHHBIX IMHWH IMUEHUILBI TRITICUM AESTIVUM 1.

Ilepmaxoe A.B.1, fuoenxo C.JL1, Tpypanos B.A.1, Muenzaunuxosa T.A.2,

Maiicmpenxo O.H.

' CHOMPCKHMH MHCTHTYT PH3HONOTHM ¥ GHOXMMHH pacrenuii CO PAH, Hpkytck, Poccus;
? MHCTUTYT umTonoruu M resetikn CO PAH, Hosocubupck, Poccus

Hsyuenue ¢usnonornyeckol GYHKIMH NTHNOKCHreHa3b! (Lpx, nauHOMEaT:KHCIOpPOA OKCH-
nopeaykrasa, KO 1.13.11.12) u ee Monekyspubix dpopm NpeCTaBNAET HHTEpeC B CBA3M C
YyHacTHeM 3Toro (epMeHTa B 00pa30BaHHH CyNepOKCHIHBIX ParIHKanoB, CocoOHbIX OKHC-
JIATE in vivo SH-rpynmbl 3anacHeiX GelKoB MIeHHIB ¢ 00pazomaHHeM BHYTDH- W MEXMO-
NEKYNAPHBIX S-S-cBasel, crabuwiMzupyrommx CTPYKTYPHBIA MaTgpHKC GENIKOBOro KOMIUIEKCA
KIeHKOBHHBI. Palee Ha OCHOBAHMH JAHHBIX 110 THOPHAM3ALMH C HYJUTHCOMHBIMH JIHHHAMH
Chinese Spring Gbu1a ycTaHOBJEHA JIOKATH3ALNA reHOB JIHNOKSCHIeHa3bl Ha XpOMOCOMax
4-it v 5-# romeonoruyeckHx rpynn. Ha fpHMepe copToB Capparosckas 29 (C29, copr-
PELMITHEHT) u Janetzkis Probat (JP, copt-0HOp) M uX HHHI ¢ M €XCOPTOBBIM 3aMeLleHHEM
OTACNBHBIX map xpomocoM 4A, 4B, 4D, 5A, 5B u 5D Hamu H3y=ieHbl 3QPeKTsl 3aMemeHH
10 yAeAbHOH akTHBHOCTH 3TOro depmenta. Ilpu cneunduaeckosm okpammBannm Lpx iioa-
KpaxMILHBIM peareHToM B IiacTHHKaX [TAAT kak y Wexomusrx COPTOB, TaK M y BCex 3a-
MEIEeHHbIX nHHui (3)]) naeHTH)UUMpOBaHL! TpU MOneKylApHbae (Gopmbl hepmeHTa ¢ oT-
HOCHTEJIbHBIMH 3/IeKTPOPOPETHYECKHMH NOABMKHOCTAMH 0,38, 0,32 m 0,24. V Bcex 31 B
CPaBHEHHH C COPTOM-PELIHITHEHTOM COAepikaHHe Genka B PacTBOospHMO# pakumK 3epHOBOK
6bU10 Bhillle Ha 7-15%, a yaAenbHas aKTHBHOCTE Lpx — Ha 12—719% Huxe, 0HAKO CTaTH-
CTHYECKH JIOCTOBEPHEIE PA3THYHA B AKTHBHOCTH ObLIM BBIABIEHIBI TONBKO B Clyqae JIHHHH
C29/JP 4B. Tak Kak Mo BENHYHHE yAENbHOH AKTHBHOCTH H YHECITY MOJIEKYIApHBIX (opm
Lpx copra Caparobckas 29 u Janetzkis Probat ne Pa3sNIHYAIHCEs, 3 ¥ BCEX M3ydeHHBIX 3]
3HAYCHHA yIeNbHOH aKTHBHOCTH GBUIH HMXe, 4yeM y COpTa-peLMMIHeHTa, MOXHO Nperno-
JIOKHTE, 9TO CTPYKTYpPHBIE MEHBI 3TOr0 (PEPMEHTA HENOCPENCTBEHHO HE OKAILIBAIOT Cylue-
CTBEHHOTO BJIMAHHA HAa aKTHBHOCTb. [lockonbky perynaums akTEiBHOCTH Lpx HOCHT nonu-
FeHHBIH XapakTep, BO3MOKHO, YTO B MPOSABIEHHH CeHPHYECKOH AKTHBHOCTH BaXKHYIO
POJIb HTPAIOT reHBI-PEryIATOPBI, JIOKATH30BAHHbIE B XPOMOCOMaX 4-#f U 5-ii roMeosoruye-
CKHX TPy,
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MOLECULAR FORMS OF LIPOXYGENASE FROM SUBSTITUTED
LINE GRAINS OF WHEAT TRITICUM AESTIVUM L.

Permyakov, A.V.1, Didenko, S.L.1, Trufanov, V.A.1, Pshenichnicova, T.A.2,

Maystrenko, O.1|2

! Siberian Institute of Plant Physiology and Biochemistry SB RAS, Irkutsk, Russia;
? Institute of Cytology and Genetic SB RAS, Novosibirsk, Russia

The study of physiological function of lipoxygenase (Lpx, linoleate:oxygen oxidoreduc-
tase, EC 1.13.11.12) and her molecular forms is of interest in connection with participation
of this enzyme in formation of superoxygen radicals, which capable to oxidaze SH-groups
of wheat storage proteins in vivo with formation of inter- and intramolecular S-S-bonds,
stabilizing a structural matrix of protein complex of gluten. Earlier, on the base of the date
on hybridization to Chinese Spring nullisomic-tetrasomic lines the localization of lipoxy-
genase genes was assigned on the chromosomes of homoeologous groups 4 and 5. On ex-
ample of varieties Saratovskaya 29 (S29, variety-recipient) and Janetzkis Probat (JP, vari-
ety-donor) and their lines with intervarietal substitution of individual 4A, 4B, 4D, 5A, 5B
and 5D chromosome pairs, we studied the effects of substitution on specific activity of this
enzyme. With selective staining of Lpx by iodine-starch reagent in slab gel both at initial
varieties and at all substituted lines (SL) it is three molecular forms of the enzymes with
relative electrophoretic faculty 0,38, 0,32 and 0,24 were identified. Soluble fractions of
grains of all SLs contained protein more on 7-15 per cent, and specific activity of Lpx less
on 12-19 per cent than initial variety-recipient. But statistical differences in activity were
founded only in case C29/JP 4A line. As varieties S29 and JP are not differed on specific
activity value and number of molecular forms, and specific activity values of all SLs were
less than at the variety-recipient, it may be suggest, that structural genes of this enzyme not
influence on activity directly. So far as Lpx activity regulation is concerned with polygene
speciality, it is possible that gene-regulators, arranged on the chromosomes of homoeolo-
gous groups 4 and 5, play an important role in displaying of specific activity.
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XPOMOCOMHAS JIOKAJIM3AILIUA 3CTEPA3HOI'O JIOKYCA
MATKOH IMIIEHALBI, OPTOJIOTHYHOI'O JIOKYCY
Est5 AEGILOPS TAUSCHII

Hyonuxos A.1O.

HucturyT uwnronoruun 1 resetikd CO PAH, Hosocubupcek, Poccus

Hecmotps Ha neransHoe uiydenue nonumopduima screpas y Aegilops tauschii Coss. (syn.
Aegilops squarrosa L., genome DD, 2n=14), nposenenxoe Jaaska (1980), ogna 13 noms-
MOpHBIX 3cTepas nucta He Obina 3ameueHa. DTO NMPOM3ONUIO MOTOMY, YTO TOT METON
Ouck-3nexTpodopesa B MONHAKPHWIAMMIHOM rene, KOoTopeiii Mcrones3osan Jaaska (1980)
IUIs MONTY4eHHA BBbICOKOKaueCTBEHHBIX (operpaMm, He MO3BONAN BHIABHTE NMOIHMOPHHIM
3CTepa3s ¢ HU3KOH 3neKTpodopeTHYECKOH MOMBHAKHOCTBIO. 3TO ClENaHO MO3[HEe C MOMo-
b0 3nekTpodopesa B KpaXMaNbHOM TeNle, H MeUIeHHas 3cTepasa nHcTa Ae.tauschii 06o-
3Ha4veHa kak Est5 (Dudnikov, Goncharov, 1993).

Est5 3kcnipecCHpyeTcs B JIMCTOBOM TKaHH Ae.fauschii Ha BceX cTaaMax oHToreHesa. [lomy-
NAINMOHHO-IeHETHYECKOE HCCHAEN0BAHHE MOKazano, 4to nonumopdusm Est5 BopieueH B
afanTHBHLIH Npouecc BHYTPHBHAOBOH AuBepreHUHH Ae.fauschii (Dudnikov, 1998). beuio
noka3saHo, 4to Est5 — monomep. Takke oTMedeHO reHeTHHecKkoe cuerenne Est5 ¢ Nadhd?2,
eiie OIHHM (epMEHT-KOAUPYIOUHM NOKYCOM Ae.tauschii ¢ HEH3BECTHOH XPOMOCOMHOM
JIOKanH3aLHe.

OnexTpodopeTHueckiii aHATH3 aHeYMIoHA0B copTa « Yaiinus CnpHHr» MO3BOJIHI JIOKATH-
30BaTh 3CTEpa3Hble JOKYCHI MATKOW MILIEHHLIB, OpTONOrHYHEIE NOKycy Est5 Ae.tauschii, B
xpomocomax 3AL u 3DL. D1 nokycel o6o3Ha4eHsl kak Est-410 n Est-D10. Dxcnpecchs
rexa Est-10 8 renome B copra «Yaiiuus Cnipunr» He o0HapyXeHa, H 3TO ABJIAETCA CYIIeCT-
BEHHBIM OTNIHYHEM Est-10 ot Est-8, ewie onHOro reHa 3crepassl JIMCTa paHee JIOKATH30BaH-
HOro B xpomocome 3L.

Est-10 MOXET CITy*uTh NeHETHYECKHM MapKepOM B N€HOME A MATKOH IMEHHLBI, TIOCKONBKY
HyJUIb-a/u1eNb JIOKyca Est-A10 4acTo BcTpeyaerca cpei ee copros. Kak u cie1oBano 0XHIaTs,
Est-DI0 xomupyer wsoepment ananorwunsiii ESTS'™, amiosumy, xapakrepuomy mis
Ae.tauschii ssp. strangulata — nonopa resoma D mMarko#t muenMiml. Amnosumel ESTS'™ u
EST5% Ae.tauschii umeiot Gonee HU3KYIO 3MeKTPOPOPETHUECKYIO TIONBIKHOCTS, YeM M303HMBI
EST-10 «Yaitnus Cripusr, H MOTYT CIYXAHTb B Ka4ecTBE JIETKO BHIAB/IAEMBIX MapKepoB MpH
HHTPOIPECCHH MEHETHYECKOro MaTepHana XpoMocoMel 3L Ae.tauschii B MATKYIO MITEHHLLY.

Bo3moxHo, ren Nadhd? Ae.tauschii opronoruyeH reHy MArkoit muenuust Ndh-D3, BoismieH-
HOMY paHee METOIOM H303/1eKTPO(OKYCHPOBAHHA M JIOKATH30BAHHOMY B XpoMocome 3L.

Jlureparypa

Dudnikov AJ (1998) Allozyme variation in Transcaucasian populations of Aegilops squarrosa.
Heredity 80: 248-258

Dudnikov AJ, Goncharov NP (1993) Allozyme variation in Aegilops squarrosa. Hereditas 119:
117-122

Jaaska V (1980) Electrophoretic survey of seedling esterases in wheats in relation to their phylogeny.
Theor Appl Genet 56: 273-284
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CHROMOSOMAL LOCATION OF ESTERASE GENE OF COMMON
WHEAT, ORTHOLOGOUS TO Est5 OF AEGILOPS TAUSCHII

Dudnikov, A.Ju.

Institute of Cytology and Genetics, SB RAS, Novosibirsk, Russia

Despite of the thorough study of estarases polymorphism in Aegilops tauschii Coss. (syn.
Aegilops squarrosa L., genome DD, 2n=14) carried out by Jaaska (1980), one of the
polymorphic leaf esterases has fallen out of the consideration. It was due to the fact that the
method of disk electrophoresis in polyacrylamide gel used by Jaaska (1980) in order to
obtain perfect enzymogram quality did not reveal the polymorphism of the
electrophoretically slow esterase isozymes. The latter was revealed with the help of starch
gel electrophoresis and the electrophoretically slow leaf esterase of Ae.tauschii was
designated as Est5 (Dudnikov and Goncharov, 1993).

Est5 is expressed in Ae.tauschii leaf tissue at all ontogenetic stages. Population genetic
studiy revealed that Est5 allele variation was involved into the adaptive process of
Ae.tauschii intraspecies divergence (Dudnikov, 1998). Est5 was found to be a monomer,
and genetic linnkage between Est5 and Nadhd2, the other enzyme gene of Ae.tauschii with
unknown chromosome location, was pointed out.

Esterase genes of Triticum aestivum orthologous to Est5 of Ae.tauschii were localized in
chromosomes 3AL and 3DL by electrophoretic analisis of cv. “Chinese Spring” aneuploids.
They were designated as Est-A10 and Est-D10. No indication was found that Est-10 gene is
expressed in the B genome of “/Chinese Spring”, and this is the marked difference between
Est-10 and Est-8, another leaf esterase genes known to be located in 3L chromosomes.

Est-10 can serve as a genetic marker in T.aestivum genome A, since Est-A/0 null allele was
found to be common among common wheat cultivars. As it could be expected, Est-D10 of
“Chinese Spring” produce the same esterase electrophoretic variant as Est5', the common
Est5 allele of Ae. tauschii ssp. strangulata which is known to be the D genome donor to
common wheat. Both EST5'® and EST5% allozymes of Ae.tauschii are electrophoretically
slower than EST-10 isozymes of “Chinese Spring” and can serve as easily scored markers
in introgression of Ae.tauschii 3L chromosome genetic material into common wheat

Nadhd? gene of Ae.tauschii can be surmised to be orthologous to Ndh-D3 of common
wheat, which was revealed by isoelectric focusing method and is known to be located in
chromosome 3DL.
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XPOMOCOMHAS JTOKAJIM3AIIMS T'EHOB T'HCTOHA H1'Y MATKOH
IIINEHHAIIBI

Hyonuxoe A.FO., I'openv ®.J1, Beponuxoe B.A.

HHCTHTYT umMTONnoruu 1 reseruxu CO PAH, Hoeocubupck, Poccus

I'ncronoBeie Genkn caasmBaiores ¢ JJHK 3YKapHOT, GOpMHpYa XpoMaTHH. B oTnHume ot
HETBIPEX KOPOBBIX rMCTOHOB, KOTOpBIie (OPMHpYIOT 0asoByl0 CTPYKTYpHYIO eTHHHIY Xpo-
MaTHHa, HykneocoMy, ructod H1 ceasmiBaeTcs ¢ nunkepHoit JIHK mexny cocennumu Hyk-
JIEOCOMaMH, NPeATNONOKHTENLHO UIA TOr0, YTOOk NOAEPKHBATE XPOMATHH B KOMITAKTHOM
CNHPAH30BaHHOM COCTOSHHH. O6bIuHO rucTod H1 NpeacTaBneH HabopoM MoeKyIApPHBIX
BaPHAHTOB, WM (pakiui, KOTOpbie MOryT GbITh pa3feneHsl C MOMOMILIO reb-3/eKTpo-
¢opesa. V pacrennii ¢pakumuu rucrona H1 yacto GwiBaror NpeCTaBleHbl HECKONBKHMH
BCTPEHAIOLIHMHCA B €CTECTBEHHBIX NPHPOAHBIX YCTOBHAX AMIEBHBIMH BapHaHTaMH.

Panee npopenennbie Hccaenopanus rucroHa H1 y Bunos Triticeae NoKasaiM, 4YTo AHIUIO-
HIIHBIC BHIIBI HMEIOT TPH ¢pakumu, u HI y anurononumionmos npeacrasnset coboit cymmy
(pakumit Bcex KOMNOHEHTOB reHoMa. Onnako, ¢ noMomeio rHOpHAM3ALMA KIOHHPOBAHHOIH
AHK ructona H1 nmenuust ¢ renommoii [IHK HYJUIHTETPACOMHBIX JIHHHH copTa «YaiHus
CnpHHM TONBKO OMH roMeoIorHYHbIl Habop reHos ructona H1, Hst]-Al, Hstl-Bl, Hstl-
DI, 6bin nokanusoeay B XpoMocomax SA, 5B u 5D, cootBercTBenHo. K COXANEHHIO, 3TH
FeHBI He OBUTH NOKaNH30BaHb! B rUIeYax XpPOMOCOM, a TaKxe He ObuI0 Hukako# HH(OpMa-
1HH 00 HX GenkoBbIX MpoxyKTax.

Snextpodoperuueckuii ananus 40 HYJUIH-TETPacOMHBIX NHHHMI copTa «Yakinus Cripuar
(Bce Bo3amMOXNHBIE KOMOHHALH, kpoMe N2A-T2B u N4D-T4B) 1 Tpex AHTeNOCOMHBIX JiH-
Huit (DTSAL, DT5BL u DT5DL), NpoBeacHHLIA B NanHO#H paGoTe, mokasan, uTo MemteH-
HBIE 3neKTpodopeTHyeckue Ppakumuy ructona Hl KOQHpYIOTCA ABYMsA Habopamu romeoso-
THYHBIX JIOKYCOB, KOTOPbIE PACIONOKEHB! B JUTHHHBIX UIeqax XpoMocoM SA, 5B u 5D. Mul
06o3Haumnn uX kak HstHI-Al, HstH1-A2, HstH1-B1, HstHI-B2, HstH1-DI w HstH1-D2,
cooTeTCTBEHHO. Jlokanusauns GbicTpoii (pakimy, uMerome OIHHAKOBYIO NMOJBHKHOCTb
Y BCEX TpEX reHOMOB, OCTAeTCA HEH3BECTHOI.

Tonumopdusm Tpex u3 wectn Jiokycos rucrona Hl, a umenno, HstH1-42, HstHI-B2 u
HstH1-D1, obuapyxen B BeIGOpKe M3 21 copra MArko# nueHHuUbL. Takum obpa3om, rucTon
HI mosxer ucrions3oatses kak Mapkep B reHETHYECKHX MCC/IeIOBAHMAX MiueHMIn. [ eHe-
THIECKOe KapTHpoBaHue B OyaymeM reHoB rictona Hl NpeICTaBNAET HHTEpEC, MOCKOAbKY
OHH pacnosiokeHsl B XpOMOCOMaxX SL BMECTe ¢ TAKHMH BaKHBIMH reHamu, kak Kr, Vrn, Fr
H Phl.
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CHROMOSOMAL LOCATION OF HISTONE H1 GENES IN COMMON
WHEAT

Dudnikov, A.Ju., Gorel, F.L., Berdnikov, V.A.

Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia

Histone proteins are associated with DNA of eukaryotes to form chromatin. In contrast to
four core histones, which form the basic structural unit of chromatin, the nucleosome,
histone H1 associates with linker DNA between adjacent nucleosomes, presumably to keep
chromatin in a compact helical state. Generally, histone H1 is represented by a set of
molecular variants, or subtypes, which can be separated by gel electrophoresis. In plants,
H1 subtypes are often found to be represented by a few naturally occurring allelic variants.

Previous studies of histone H1 of Triticeae species showed that the diploid species
possess three subtypes, and H1 of the allopolyploids is the sum of subtypes of each
genome component. However, by hybridizing the cloned wheat H1 histone DNA to
genomic DNA of nullitetrasomic lines of the cultivar “Chinese Spring” only three
histone H1 genes, Hstl-Al, Hstl-Bl, Hstl-DI, were localized to chromosomes of the
homeologous group 5. Unfortunately, chromosomal arm location of these genes was not
reported and there was no information on their protein products.

Electrophoretic analysis of 40 nullitetrasomic lines of Triticum aestivum cv. “Chinese
Spring”, all the possible combinations except for N2A-T2B and N4D-T4B, and three
available homoeologous chromosome group 5 ditelosomic lines, DTSAL, DTSBL and
DTS5DL, was carried out in this study. It was demonstrated that the slower electrophoretic
subtypes of H1 are encoded by two sets of homoeologous loci residing in the long arms of
chromosomes 5A, 5B and 5D. We designated them as HstHI-Al, HstHI-A2, HstHI-Bl,
HstH1-B2, HstHI-DI, and HstH1-D2, respectively. The location of the fastest HI subtype
with the same mobility in all three genomes remains unclear.

A sample of 21 cultivars of common wheat revealed polymorphism for 3 of 6 histone HI
loci, namely, HstH1-4A2, HstHI1-B2 and HstHI1-DI Therefore, histone HI can serve as a
marker in genetic studies in common wheat. More accurate genetic mapping of H1 genes
are of interest since they reside in the long arms of the homoeologous group 5
chromosomes, together with such important loci as Kr, Frn, Fr and Phl.
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CIIEKTPBI ITIPOJIAMMHOB B 3AMEIIEHHBIX JIUHHUAX
SIPOBOM NI EHMIIBI, IIOJTYYEHHBIX HA OCHOBE COPTOB
C KOHTPACTHBIMH XJIEEONEKAPHBIMH CBOHCTBAMM

Obyxoea JI.B., |Maﬁcmpeuxo O.H | Tonoea O.M., T enepanosa I'.B.,
Epmaxoea M. ®., Tlonoeéa P.K.

HHcTutyT uuronoruu u resetnku CO PAH, Hosocubupck, Poccus

Hccnenosann copra sposo#i nimeHuus: (Triticum aestivum L.) Jlnamant 1 u Hosocu6up-
CKaA 67 ¢ KOHTPACTHLIMH TIOKA3aTeNAMH KayecTsa 3€pHa, MYKH H XxJieba, a Takxke co3man-
Hbl€ Ha HX ocHoBe Onsroff UsanosHoil Matictpenko u Onsro#i Muxaitnosroi IMonosoik
3aMellicHHEIe nuHkH Jlnamant 1/Hosocu6upekas 67 no Xpomocomam 1A, 1B u 1D u nyn-
THCOMHBIE (2n=40) pacTeHHA HH3KOKAYECTBEHHOIO CopTa-peuunHenTta JIuamanr 1. V Hux
H3Y'CHBI CNEKTPBI 3aMacHeIX GEIKOB — BRICOKO- M HHIKOMOJNIEKYIAPHBIX CYObeIMHNI rTio-
TEHHHA. 3TOT YHHKAIbHBIH reHeTHYeCKuil MaTepHal NO3BONHI HAM HAEHTHOHUMPOBaTH
COCTaB Cy6beIMHHL IIOTeHHHa y 06omX COpTOB C OJHOBPEMEHHOH XPOMOCOMHOMN NTOKAIH-
3aUHeH KOOMPYIOIMX HX FeHOB H YCTaHOBHTb KOPPE/ALHH PaHEe H3y4eHHBIX (Maiictpenko
O.H., Epmakosa M.®., IMonosa P.K., 1993) dusuyeckux croticts Tecta u xnebonekapHeix
KaHUECTB OMHCHIBAEMBIX COPTOB H 3aMEILIEHHBIX JIMHKM C COCTABOM CyObeqHHHL IMOTeHHHA.
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PROLAMIN PATTERNS IN COMMON WHEAT SUBSTITUTION LINES
RAISED FROM CULTIVARS WITH CONTRASTING BREAD-MAKING
QUALITIES

Obukhova, L. V., E!aysrrenko, O.1,| Popova, O.M., Generalova, G.V.,
Ermakova, M.F., Popova, RK.

Institute of Cytology and Genetics, SB RAS, Novosibirsk, Russia

Patterns of storage proteins — high- and low-molecular-weight glutenin subunits — were
investigated in bread wheat (Triticum aestivum L.) varieties Diamant 1 and Novosibir-
skaya 67, contrasting in the quality of grain, flour, and bread, and in lines raised by
O.1.Maystrenko and O.M.Popova: 1A, 1B, and 1D Diamant 1/Novosibirskaya 67 substitu-
tion lines and nullisomic (2n=40) plants of the low-quality recipient variety. This unique
genetic material allowed the authors to identify the patterns of glutenin subunits in both
cultivars, to determine the chromosome location of genes coding for the subunits, and to
establish correlations of the dough rheologic properties and bread-making quality of the
considered cultivars and substitution lines with glutenin subunit patterns.
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B HOBOCHBHUPCKOM OBJIACTH

Obyxoea JI.B., I'enepanosa I"B., Maiicmpenxo O.11, [Epmaxoea M.,
Ilonosa P.K., Yepuwiii HB., I'vresuy B.B,

HHCTHTYT uHTONOr|H U reneTHKH CO PAH, Hosocu6upck, Poccus

Hosocubupckoi obnacT, nposenes anamus BBICOKOMONIEKYIAPHBIX CYOBbenMHMI rmoTe-
HHHa (BMCT') — 3anacusix besnkos, KOOHpYyeMbIX J10KycoM Glu-1 u Bausommx Ha Ka4yecTBo
TecTa u xneba. Cpennss ouenka no Glu-1 AOCTAaTO4HO BhiCOKa — 8 Gannos. [lga copra, re-
TEPOreHHeIX N0 coctaBy BMCI, 6butn pasnuHeeHsl. [lonydeHHble nUHHK PasMHOXEHEI H
NpOaHANTH3IHPOBaHLl Ha NPOAYKTHBHOCTh, MOp(ooruyeckue NpPH3HAKH, KAaYeCTBO MYKH,
TecTa 1 xneba. INokasana HeoGxonnumocTs MOHHTOpHHra cocrasa BMCT ans reteporenmsix
COpTOB BO M3bexaHne casura cnektpa BMCI B Hexenarensuyio CTOPOHY npH Hebnaro-
NPHATHBIX MOTONHBIX YCIOBHAX,

176



11'"" EWAC Conference

HIGH-MOLECULAR-WEIGHT GLUTENIN SUBUNITS IN COMMON
WHEAT CULTIVARS GROWN IN THE NOVOSIBIRSK REGION

Obukhova, L.V., Generalova, G.V., Maystrenko, O.L,|Ermakova, M.F.,
Popova, R.K., Chernyi, LV., Gulevich, V.V.

Institute of Cytology and Genetics, SB RAS, Novosibirsk, Russia

High-molecular-weight (HMW) subunits of glutenin (storage proteins coded by the locus
Glu-1 and affecting dough and bread quality) were analyzed in strong and valuable bread
wheat (Triticum aestivum L.) varieties grown in the Novosibirsk region. The average Glu-1
score for these varieties was as high as 8 points. Two cultivars heterogeneous for HMW
glutenin subunits were separated into homogeneous lines. The lines were propagated and
tested for performance; morphology; and flour, dough, and bread quality. It is shown that
analysis of HMW subunit patterns is required for maintenance of the stability of heteroge-
neous cultivars under unfavorable climatic conditions in order to prevent the patterns from
undesirable fluctuations.
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FEHETHYECKASI KAPTA PXKH (SECALE CEREALEL.)

Kopsyu B.1. 4, Maneiues A.B.2, Boiinoxos A.B.3 Cmuproe B.3, Bepuep A.1

" Institut fiir Pflanzengenetik und Kulturpflanzenforschung (IPK), Gatersleben, Germany:
? Institute of Genetics and Cytology, Minsk, Belarus:

* St. Petersburg State University, St. Petersburg, Russia:

* Current address: Lochow-Petkus GmbH, PF 1197, D-29296 Bergen, Germany

Cosnana remeruyeckas kapra PKH BKilioHaiomas 139 pecTpukuMOHHBIX (parmenTos, 19
H30()EPMEHTHBIX W GeNKOBBIX Mapkepos, 13 mukpocaresunTos, 11 nocnexoparensHocTel ¢
H3BeCTHOH yHKUMeli u nBa Mopdonorudeckux resa. B CyMMe kapTa oxsatbiBaet 1063,4 Cm
H cocToHT B3 183 sokycoB. ITH noKyCHI (opmupyior 7 rpynn cuemienus, NpeacTaBiso-
IIHX 7 XPOMOCOM PikH. Paamep rpynn cuernenns BapeHpyeT ot 118,9 Cm (xpomocoma 3R)
1o 205,6 Cm (xpomocoma 5R). Tpu HemMapkupoBaHHBIX y4actka Gonee 25 CM oTMeYeHs! Ha
Xpomocomax 4R, SR u 6R. B cpeanem rexeTHueckas KapTa CONepXkHT 0Kono 26 Mapkepos
Ha XpOMOCOMY, C MaKCHMYMOM B 38 MapkepoB Ha Xxpomocome SR v MHHMMYMOM, 19 Map-
kepoB, Ha xpomocome 3R. V 21 nokyca (12%) otmeuens cymectsenubie OTKJIOHEHHA OT
OXKHIAEMOTO pacmerniendus 1:2:1 wiu 3:1 (kpurepuit x?, P<0,05). Bonee 50% 3THx JIOKY-
COB, NPOABNAIOMIMX OTKJIOHEHHUS NPH Cerperauus, ObUIH I0KANH30BaHEI B IBYX JOMEHAX Ha
XpoMocome 4R B paiione LUEHTPOMEPEI, OJIHH BKIIOYa NPOKCHMATBHBII YHacTOK KOpOTKO-
rO IUIe4a, a BTOPOii IOMEH HAXONMIICH B IUTHHHOM fuiete, npuMepHo B 40 CM oT ueHTpoMe-
pbl. Eute onun knacrep 00HapykeH B IMCTANBHOM pakioHe xpoMocomsl SRL.

B nononnenne x 183 MapKepaM, KapTHPOBAHHBIM C XOpowiei TOYHOCTBIO, CTAIO BO3IMOX-
HbIM OTHECTH K KOHKPETHBIM paiioHam XPOMOCOM 24 rnaBHbIX reHa H 25 MONHTeHOB. i
TEHETHIECKHE JIOKYCHI PAacCTaB/IeHsl B Hanbonee BEPOATHBIX MO3HLUMAX Ha XpoMocomax IR
(4 noxyca), 2R (4 nokyca), 4R (4 nokyca), 5R (5 noKycoB), 6R (3 nokyca) u 7R (4 nokyca).
H3 25 BbisBneHHBIX nonurenos 12 00Hapy»eHsl Ha XxpoMocome SRL B paiioHe pacrnionoxe-
HHA [NIABHOTO reHa KapiukoBocTH Ddwl, 1 OMPELENAIOT BLICOTY PAaCcTEHHA, ITHHY KOJNOCO-
HOXKH, BpEMA LUBETEHHA H KOMIOHEHTRI NpOAYKTHBHOCTH. JlononHuTenbHbIi} Knacrep, co-
CTOALUKH M3 YeTBIPEX NONHreHOB, KOHTPO/IHPYIOWHX BPEMA LBETEHHS H KOMMOHEHTHI npo-
AYKTHBHOCTH, 0OHapy»eH B MPHUEHTPOMEPHOM paifoHe XpoMocomsl 2R.
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A GENETIC MAP OF RYE (SECALE CEREALE L.
Korzun, V.1. 4, Malyshev, S.2, Voylokov, A.V.3, Smirnov, V.3, Borner, A.1

' Institut fur Pflanzengenetik und Kulturpflanzenforschung (IPK), Gatersleben, Germany;
? Institute of Genetics and Cytology, Minsk, Belarus;

3 St. Petersburg State University, St. Petersburg, Russia;

4 Current address: Lochow-Petkus GmbH, PF 1197, D-29296 Bergen, Germany

A genetic linkage map of rye was developed comprising 139 RFLPs, 19 isozyme and
protein markers, 13 microsatellites, 10 known function sequences and two morphological
genes. In total the map spans 1063,4 cM and consists of 183 loci. These loci formed seven
linkage groups representing the seven rye chromosomes. In size the linkage groups varied
from 118,9 cM (chromosome 3R) to 205,6 ¢M (chromosome 5R). Three gaps greater than
25 ¢M were found on chromosomes 4R, 5R and 6R. On average the genetic map consists
of about 26 markers per chromosome with a maximum of 38 on chromosome SR and a
minimum of 19 on chromosome 3R. Twenty-two loci (12%) deviated significantly from

the expected 1:2:1 or 3:1 ratios ()* test P<0,05). More than 50% of the loci showing a
distorted segregation were found to map in two domains on chromosome 4R in the
centromere region including the proximal part of the short arm, and about 40 cM distal
from the centromere on 4RL. A further cluster was identified in the distal region on
chromosome 5RL.

In addition to the 183 precisely mapped markers 24 major genes and 25 QTL could be
aligned to certain chromosome regions. The gene loci were placed in the most probable
positions of chromosomes IR (4 loci), 2R (4 loci), 4R (4 loci), 5R (5 loci), 6R (3 loci) and
7R (4 loci). Of the 25 QTL detected in total, twelve were found to map on chromosome
5RL in the region of the major dwarfing gene Ddw! and determine plant height, peduncle
length, flowering time and yield components. An additional cluster consisting of four QTL
controlling flowering time and yield components was discovered in the centromere region
of chromosome 2R.
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I'EHOM-CNIELA®HYHBIE CYBTEJIOMEPHBIE IOBTOPBI
AJISI H3YYEHWSI HHTPOI'PECCHPOBAHHBIX JIAHUH
T.AESTIVUM x AE.SPELTOIDES

Canuna E.A!, Adonuna H.I'1, Eypemosa T.T. I, Tanouxuna H.®.2,
TTwenuunuxosa T.A.1

' UHeTHTYT UumTonorun u resetukn CO PAH, Hosocu6upek, Poccus

* HHCTUTYT cellbekoro X03aiictea HeyepHoseMHOI 30HbI Poccun, Hemunnoska, Mockos-
ckaa obn., Poccus

[eHoM-crieunpuynbie cyOTenomepeie nosTopst Spelt/ Spelt52, mapkupyomue xpomo-
CoMbl Ae.speltoides, nenonblosanucey mis H3YHIEHHA OIHHHANLATH HHTPOrPECCHPOBAHHBIX
THHHH, NOMYYEHHBIX OT CKpelmBanua T aestivum x Ae.speltoides, necyunx pan mopdono-
THYECKHX NMPH3HAKOB OT Ae.speltoides. PesynbTatsl, nonyuennsie MeTonamH squash u mot-
rHODHAM3AUMM, NOKa3aNH, YTO Spelt] TNOBTOPHI BHIABAAIOT reHeTHYecKwuil MarepHal
Ae.speltoides y mectu HHTPOTPECCHBHBIX JIMHHHA MueHHUsl. C NOMOILIO in sifu rHbpuan-
3aLHH MOKA3aHO, YTO TPH H3 ITHX JIHHHI conepkar or 1 mo 2 cybrenomepHsix 610KoB
Spelt] nosropos, MHTPOTPECCHPOBAHHBIX B I€HOM MATKOH MINEHHMIBI OT Ae.spelioides.
Spelt52 noBTOpPBI He BHIABACHE! HH Y OQHOH H3 M3YYEHHBIX JTMHHIA,

Y naru auemit uz 11 ge 00HapyxeHo 610koB NoBTOpPOB Spelt] u Spelt52. Takoi pesyjasTar
FOBOPHT HGO O mepeHoce XPOMOCOMHBIX TUieY OT Ae.speltoides, we wecymmx 6nokn Spelt]
H Spelt52, nnbo 06 nuMuHaLMM cyOTenoMepHsIX yuacTkop B npouecce pexoMOHHALHK
WIH MO IpYrHM NPHYMHAM NPH NOTyYeHHH THOPHAHBIX (opMm.

[Nonyvennsie B Hameis pabote pesynerartsi Tokasamu, 4ro Haubonee ynoOHBIM Mapkepom
TEHETHYECKOrO MatepHana Ae.speltoides spnsercs cemelicTBO nosTOpoB Spelt], Tak kak
OHO JIOKQIH3YETCA TMOYTH Ha BCex TenoMepax xpomocoM. Takum o6pa3zom, HHTPOIpecCHA
TEJIOMEPHBIX paHOHOB XpoMocoM Ae. speltoides COMpoBOXnaeTcsa nepeHocoM Giiokos Spelt!
noeTopa. B ciyyae ucnons3oBanmus cemeiictra Spelt52 noBTOPOB BepoATHOCTD HOEHTHDU-
KaLHH XpOMOCOM YMEHBLUIAETCH B CBA3H C HATHYHeM 6oxoB 3TOTO MOBTOpA HeE Oonee, yem
Ha MATH MI€4aX XPOMOCOM TaryIOHAHOIO reHOMa.
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THE GENOME-SPECIFIC SUBTELOMERIC REPEATS FOR STUDY
OF INTROGRESSION LINES T.AESTIVUM x AE. SPELTOIDES

Salina, E.A.1, Adonina, 1.G.1, Efremova, T.T.1, Lapochkina, I.F.2,
Pshenichnikova, T.A.l

! Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia;

2 Agricultural Research Institute of Central Regions of Non-Chernozem Zone, Nemchi-
novka, Moscow Region, Russia

The genome-specific subtelomeric repeats Spelt/ and Spelt52 of Ae.speltoides chromosomes
were used for study of eleven introgression lines T.aestivum x Ae.speltoides carrying
several morphological traits of Ae.speltoides. The results obtained by squash and dot
hybridizations have demonstrated that the Spe/t/ marker was identified of the Ae.speltoides
genetic material into six introgressed lines of wheat. In situ hybridization have shown three
of them to contain from 1 to 2 subtelomeric blocks of Spelt] repeats per haploid genome
introgressed from Ae.speltoides into the genome of soft wheat. Repeat Spelt52 have not
been detected in all studied lines.

Neither of repeats have been detected in five lines from eleven, suggesting that either the
arms of Ae.speltoides lacking Spelt] and Spelt52 blocks were transferred or the subtelomeric
repeats were eliminated, for example, during recombination.

The results obtained demonstrate that the repeat family Spelt/ is most convenient marker of
Ae.speltoides genetic material, as it is located on almost all telomeres. For this reason,
introgression of most Ade.speltoides telomeric regions is accompanied by transfer of Spelt]
repeat blocks. In case, the repetitive family Spelt52 is used as a marker, the probability of
alien material to be identified is lower, as it is located not more than in five chromosome
arms.
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Cexyusn 5/ Session 5

IPPEKTHI HYXKEPOAHBIX XPOMOCOM HA YCTOHYHUBOCTH
MATKOH M EHMIIBI K BYPOIL PXABYHHE

Bynotivux A.A., Bopzak B.C., Bonyesuy E.A.

HHcTHTYT reHetrku u uutonorns HAH benapycu, Mutck, Benapycs

B ycnosuax PecryGnumxu benlapych M3 Mcc/le10BaHHBIX M3BECTHBIX reHOB YCTOHYHBOCTH
NIIEHAUW K Gypoit 1HCTOBO# pikaBuMHe B MOCJACAHHE TOJbI NMPOABNAIOT PHEKTHBHOCTE
Toneko Lrl, Lr9, Lr19 (Byno#uux, Bonyesny, 1997). B cBasu ¢ 3TuM ocoboe 3HAYeHHe
nMpuobpeTaeT NOHCK HOBBIX 3peKTHBHEIX reHoB PE3UCTEHTHOCTH, B TOM YHClE CpeaH pas-
NMHYHBIX BHAOB 3/1aKOB,

B naboparopun remetuxu (uroummynnTera Uull HAH benapycu cobpana xomnekims
44-XpOMOCOMHBIX JTHHHMIA, ConepAauHx nonHeli reHoM copra Chinese Spring u 4yxepoa-
HYIO XpOMOCOMY, NPHBHECEHHYIO OT 15 IPYruX BHIOB 37aKoB (pxH, nbipes, suMeHs, 3ru-
JIONCOB H Ap.). ITH NHHHM GbUTH MOMYYeHbI HAMM OT y4eHbiX BemukoOpuranuu, CLLA,
PpaHUHH H MpeNCcTABNMIOT OPHTHHANBHBIA MaTepHan 1ns uccreaoBaHHs. MMeloTes Takke
aMQUIHIUIONE, BKITIOYAIOLIHE NOJHBIE FeHOMBI MATKOH muweHuus! (copt Chinese Spring)
H [IpYTOoro BMIa 3/1aka.

Ouenky ycroiuuBocTH mononHeHusIx NHHAK ¥ aMQHIHIUIOHIOR NPOBOIWIH K 5 NaToTH-
aM Bo30y auTens 6ypoil pxaBuumb Ha OTpe3Kax JIMCTbEB 9-HEBHBIX MPOPOCTKOB, HCIOMb-
3yA GeH3sMMHIa30MBHbIH MeToa. KIoHL: MaTOreHa pasfMHYalHCh MO BHPYJIEHTHOCTH K H30-
TEHHBIM THHHAM copra Thatcher u cunbHO nopaxanu copt Chinese Spring.

Hccnenoranns nokasanu, yro Xpomocoma 5S° Buna Aegilops searsii Hecer ren (MM rexsr)
YCTOHYHBOCTH K ABYM MaToTHnam BO30yauTens Gypoit pxasunubl. B To xe BpeMs dakTop
(w1n dakTopsi) PE3IHCTEHTHOCTH, NIOKATH30BAHHBIE HA TOl XpOMOCOMe, He 3(eKTHBHEI Kk
TPEM ApYrHM KnoHaM natoreHa. AMduanmionn Chinese Spring x Ae.searsii 6bu1 ycToltuu
KO BCeM 5 KIoHaM Bo36ymuTens Gonesnu. [To-Buanmomy, HekoTopbie remm Pe3HCTEHTHO-
CTH BHIA Ae.searsii MOTYT 3KCIIPECCHPOBATHCS TONLKO B MPHCYTCTBHH APYTHX XPOMOCOM
3TOr0 reHOMa H He MpPOABNAIOTCA, €C/IH OTIeNbHEIE XPOMOCOMBI 3rHIOMCa JONOMHEHE! K
TEHOMY MArKo# mueHuusl. [ToNHYI0 YCTONYHBOCTD K NaTH KJl0OHaM naroreHa ofycnosnusa-
71a Xpomocoma 6UJ, npuBHeceHHas ot Ae. umbellulata, yro CBHIICTENLCTBYET O HAHYHH Ha
Hell CHIBHOrO reHa (wiu TEHOB) PE3HCTEHTHOCTH. AHANOMHYHBII ekt npossnanca u B
MPHCYTCTBHH XpOMOcoMsI 6R™ ot Buza Secale montanum.

Takum obpazom, uz 78 OLUCHEHHBIX Ha YCTOWYMBOCTH JOMOMHEHHBIX JIHHHI MArkoi nuue-
HHLBI TONBKO TPH OKA3alHCh Pe3HCTEHTHBIMH. [lpuuem, nBa Buma Ae.searsii u Secale
monianum paree He HCTONb3OBANHCH B CelEKIMH MATKOI MIIEHHLLI B KAYECTBE MCTOYHH-
KOB reHoB Lr. B cBA3M ¢ 3THM Mo)HO MpEANONOXHTE, 4TO HA XpoMocoMe 5S° 4 6R™ jioka-
JIH30BAHBl HOBBIE TEHbI YCTOWYHBOCTH K BO30yHTeMO Gypoli pxaBuHHEL. Haubonsweri
dpdexTHBHOCTSIO H3 HIX 0GNataeT rex (nH redsr) ot piw.

Pabora Bhinonnena NpH (riHaHCOBOH noniepikke Benopycckoro pecny6iukanckoro ¢onaa
(byHmameHTanbHBIX HeenenoBaNMi (rpant B98M-085).
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ALIEN CHROMOSOME EFFECTS ON COMMON WHEAT RESISTANCE
TO BROWN RUST

Buloichik, A.A., Borzyak, V.S., Voluevich, E.A.

Institute of Genetics and Cytology of NAS of Belarus, Minsk, Belarus

Among the studied genes of wheat resistance to leaf rust only Lrl, Lr9 and Lr19 display
efficiency in current years under conditions of Republic of Belarus (Buloichik, Voluevich,
1997). In this connection, search for new effective genes of resistance, including different
cereals species, takes a special significance.

A collection of 44-chromosome lines, containing a complete Chinese Spring genome and
alien chromosome introduced from 15 cereals species (rye, couch-grass, barley, degilops,
etc.), was made in the laboratory of phytoimmunity genetics of the Institute of Genetics and
Cytology at National Academy of Sciences of Belarus. These lines were obtained from
scientists of Great Britain, USA and France and are the original material for investigations.
There are also amphidiploids, carring the complete genomes of common wheat (cv.
Chinese Spring) and genomes of other cereals species.

Resistance of additional lines and amphidiploids to 5 pathotypes of brown rust fungus was
estimated in leaf cuts of 9-day seedling by using benzimidazolyl method. Pathogen clones
were distinguished by virulence to Thatcher isogenic lines and affected greatly Chinese
Spring.

The study has shown that chromosome 5S° of Adegilops searsii species carries the gene (or
genes) of resistance to 2 pathotypes of brown rust fungus. At the same time, factor (or
factors) of resistance localized on this chromosome is not effective to other 3 pathogen
clones. Chinese Spring x Ae.searsii amphidiploid was resistant to all 5 clones of disease
fungus. Obviously, some resistance genes of Ae.searsii species can be expressed only in the
presence of other chromosomes of this genome and do not manifest themselves if
individual Aegilops chromosomes are supplemented to common wheat genome. Complete
resistance to 5 pathogen clones was due to chromosome 6U introduced from
Ae.umbellulata that points to availability of resistance strong gene (or genes) from it.
Similar effect was observed in the presence of chromosome 6R™ from Secale montanum
species.

So, of 78 additional lines of common wheat evaluated for resistance only 3 proved to be
resistant. Two species, Ae.searsii and Secale montanum were not used earlier in common
wheat breeding as sources of Lr genes. In this connection it may be assumed that new
genes of resistance to brown rust fungus are localized on chromosome 5S° and 6R"™. Gene
(or genes) from rye exhibits the highest effectiveness.

The research work was supported by the Belorussian Republican Foundation of Funda-
mental Research (Grant B98J-085).
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OTBOP HA ®OHE MYTALIMH ¥ PXKAHOM IHHUTOILIA3ZMBI
B JIHHUAX MATKOl I EHULBI

Tapakanosa T. K., Kosam C. ®., ®edomosa B. I

HuctutyT unronornu u renetukn CO PAH, Hosocubupck, Poccus

TUTOHIHBIM YPOBHEM. ITosTomy nammbie HCCNe0BaHHA MpencTasnanu 3HaYMTE/bHBINA HHTe-
Pec Kak c l:]hyH.uaMﬂHTaanuﬁ, TaK H ¢ npHKNagHoii Toyek 3pEeHHA.

Ha». Mytauns rib senena g M0 HosockGupekoii 67 s Pe3y/bTate yetsipex Gekkpoc-
COB. «Xnopuna» BBenena g 2 FeHOTHNAa — HoBocuGupckyio 67 u Capatosckyio 29 Takxe B
PE3yNibTate yeThipex Gekkpoccos. B Ka4ecTse uMTOIIA3MaTHYeCKOrO ¢akTopa ucnonsio-
BaHa LHMTOIUIa3Ma O3HMoii PXH (iuhns LJAHK 1B m3 Konnekuun C.®.Kopans).

Hcenenosanus NOKa3aH, YTO MaKCHMATBHEIM YPOBHEM N€NpecCHH Mo npu3xakam npoayk-
THBHOCTH oBnanaer MyTauus rlb, MUHHMAanEHLIM — “x1opunay. B nocneamem ciyqae ypo-
BCHB NIENPECCHH He 3aBMCHT oT TEHOTHINA, NP 3TOM 3 3nemeHTOB rMaBHOIO Kojoca B

CA Pe3yNLTaTHBHBIM, IpdexrHBHOCTS oTbopa HeonuHakoBa g Pa3NHYHBIX fenpeccH-
PywoumHx pakropos: ona Haubonbimas wa done nonyneranu rip. [poasnenue 3pdexron

ycnosuit. ITo npeasapuTensHm AlaHHBIM, B COCTAB reHEeTHYECKMX (paxTopos, komnencu-
PYIOUIHX BpenHoe BAHAHHe «IEMpECCOPOB» MOIYT BXOMHTE: KOMILTEKCBI reHOB-MOmHpHKa-
TOpPOB, BK/IOYas alanTHBHO BRXHBIE, MMKPOXPOMOCOMBI | HEH3YueHHbIEe (paKkTOphl ¢ pesko
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SELECTION ON THE MUTATIONS BACKGROUND AND RYE
CYTOPLASM IN COMMON WHEAT LINES

Tarakanova, T.K., Koval, S.F., Fedotova, V.D.

Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia

In lines of diploid plants and animals carrying semilethals, appearance and fixation of
genetic changes compensating their negative effects is possible. A consequence of this may
increase viability and productivity for a number of generations. Hereditary factors selected
and fixed against a background of a semilethal allele were called by V.A.Strunnikov the
Compensation Gene Complex — CGC.

The goal of the present work was studying responses of allohexaploid common wheat to
positive selection against a background of genetic and cytoplasmic factors depressing
morphological traits and productivity. The allohexaploid level could change possibilities
and rates of the CGC formation compared with the diploid level. So the present investigations
were of considerable interest from bath fundamental and applied points of view.

Two nuclear mutations: 1) the semilethal mutation “reduction of leaf blades” — rib, 2) “chlo-
rina”-mutation were used as genetic factors in the work. The r/h-mutation was introduced
into line Novosibirskaya 67 as a result of 4 backcrosses. The “chlorina” was introduced
into 2 genotypes — Novosibirskaya 67 and Saratovskaya 29 — as a result of 4 backcrosses,
too. As the cytoplasmic factor, the cytoplasm of winter rye was used (the line CANK 1B
from S.F.Koval’s collection).

The research showed that the maximum level of depression for productivity traits was
given by the mutation r/b, the minimum — by the “chlorina”. In the latter case the
depression level is independent of genotype. Therefore, the elements of the main head,
grain weight is affected to a greater extent. Just this very trait was used in selection against
the background of the mutation under study. In lines with the #/b mutation selection was
carried out for increased flag leaf length and seed set. Selection was conducted for an
increased seed set against the background of rye cytoplasm being characterized by greater
individual variability. The efficiency of the selection was evaluated in a field experiment
relative to lines without selection.

The performed research showed that selection against the background of the depressing
factors (the r/b- and “chlorina”-mutations and rye cytoplasm) in hexaploid wheat turned
out to be effective. The efficiency of the selection is unequal for different depressing
factors: it is the highest against the background of the “reduction of leaf blades” semilethal.
The manifestation of the genetic compensation effects substantially varies depending on
ecological conditions. According to the preliminary data, there are complexes of modifier-
genes, including adaptively important ones, microchromosomes, unstudied factors with a
pronounced compensatory effect among the genetic factors compensating the adverse
influence of the “depressors”. The conclusions about the genetic nature of the CGC require
additional testing for which mounting special experiments is needed.
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CPEPOKKOKKOHM/IHBIE MYTAHTBI: UTOIEHETHKA
1 HCNOJTb30BAHHE B CEJEKITHH

Menenux B.M., Suyenxo B H

Anraiicknit HUH 3emnenenus u cenekuun CO PACXH, baphayn, Poccus

TEHETHKH H CENeKUHH MIeHMIb] NPEACTABNAOT CHepOKOKKOHIBI, KOTOpbie (eHOTHNHue-
CKH HMHTHpYIOT apo3epHyio muennwy 7.sphaerococcum Pers.

KOHIHBIX MyTaHTOB. Bo3HHKHOBeHMe MYTaHTOB NaHHOIO THNA OTMeyeHo TOJILKO mocne
BO3J1IeHCTBHA XHMHYECKUMH MyTareHamu (I'A, HMM, 3MC).

Ceepokokkonamsie MYTaHTbl copros Ckana i Capatosckas 29 H3y4ueHbl Hamu Gonee ge-
TaNbHO. AHanus IMEKTPOPOpeTHYECKHX CTICKTPOB INTHAZIMHA MYTAHTOB H MCXOIHBIX hopm
BBIABHI HX MOEHTHYHOCTH. Meiios g MKII myrauTos, HCXOIHBIX COPTOB M rHOGPHIOB F,
MEXILy HHMH NPOTEKaeT HOpManbHO, Ge3 BHIHMLIX HapylleHH M cyliecTBeHHBIX painu-
4HH. YHcno xpomocom ¥ BCEX MYTaHTOB ObLI0 HEH3IMEHHBIM: 2n=42,

XpoMocomsi 3D.

Briepesie nposesena XPOMOCOMHAA NOKANH3aIMs JOMHHAHTHBIX reHoe S/, S2, §3 chepo-
KOKKOHIHBIX MyTaumii B Xpomocomax 3D, 3B u 3A CooTBeTCTBEHHO (Maystrenko et al.,
1998), koTopeie BIIOCIEACTBHH ObLTH KapTHPOBaHE! ¢ TIOMOIIBIO MONEKY IAPHBIX MapkepoB
(Salina et al., 1999).

Bo3suukHOBeHMe MYTalKi no nokycy S g Pa3HbIX reHoMax CBHAETENBLCTBYIOT 00 3KBHBa-
FIEHTHOCTH reHOMOB B pogne Triticum w CIIYAHT WLUTIOCTpaumeit 3akona H.H.Baeunosa o

NMPHMEHEHHE NOBTOPHLIX MyTareHHpIX obpaboTtok.
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SPHAEROCOCCOID MUTANTS OF WHEAT: CYTOGENETICS
AND USE IN BREEDING

Melnik, V.M., Yanchenko, V.1

Altai Research Institute of Soil Management and Plant Breeding (ANIIZIS), SB RAS,
Barnaul, Russia

Sphaerococcoid mutants among diverse types of mutants are of great interest for evolution
theory, genetics and breeding of wheat. They are phenotypically similar to Triticum
sphaerococccum Pers,

In ANIIZIS 12 sphaerococcoid mutants were developed due to mutagen treatment of air-
dry seeds of five bread wheat varieties (T aestivum L.) and one durum wheat (7.durum
Desf.) variety. Mutants of the type was established only after the application of chemical
mutagens (HA, NMU, EMS). Sphaerococcoid mutants of the varieties Skala and Saratov-
skaya 29 were evaluated more precisely.

Analysis of gliadin electrophoretic spectrums demonstrated the identity of mutants and
original varieties.

Meiosis of the PMC of mutants, original varieties and F1 hybrids between them occurred in
the normal way, without evident disturbances and essential differences. Number of
chromosomes in all mutants was constant: 2n=42.

Results of hybridological analysis pointed out that spacrococcoid mutations were nuclear
and monolocus in all cases and were inherited by incomplete dominance (1:2:1).

Test for allelism clarified that sphaerococcoids studied were caused by mutant changes in
one of the loci: S/, S2 or S3. The changes were more frequent in S/ locus of 3D
chromosome.

The chromosome localization was carried out for the first time of genes S/, S2 and S3 for
sphaerococcoid mutations in chromosomes 3D, 3B and 3A, correspondingly (Maystrenko
et al., 1998), which lately were mapped using molecular markers (Salina et al., 1999).

Mutants observed in S locus of different genomes demonstrate the equivalence of the
genomes in Triticum genera and serves as an example of the N.L.Vavilov's law of
homologous rows in inherited variability in relation to induced mutations.

Sphaerococcoid mutant M-16219, which has high protein and gluten content in grain, in of
wide use in durum wheat breeding programs. Promising breeding stock was developed with
its participation. Complex crosses, backcrosses as well as the application of repeated
mutagen treatment seemed to be fruitful in breeding.
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Cubuxees C.H., Boponuna C A, Kpynnoe B.A.

HHUCX Oro-Bocroka, Capartos, Poccus

ITHX TpaHC/IOKaLkl orpaHHueHo. OCHOBHuIe MPHYHHBI 3TOTO OTPaHHYEHHA — CUEIUICHHS ¢
HEXeENaTeNbHBIMM NPHIHAKAMH, KOTOpbIE BIHAIOT Ha YCTONYHBOCTS K hakropam BHemmek
CPENbl W kadecTsa 3epHa. B 3ToM coo6menmuy paccMatpuBaeTcs BinAHHe 7DL-7Ae#]

YCTEWHbIM H HIHPOKHM PacnpocTpaneHHeM copra JIS03 B 4-x peruoxax, skmoyas [Tosoj-
Kb H Ypan. pdexrsr 3101 TPAHCJIOKALNWH H3YYanHCh Ha MOYTH H3OTeHHBIX napax JTHHHi
JI359R (¢ Lr19) u J1359S (6e3 Lri19). B teyenue lecth ner (1993-1998 rr.) B YCIOBHAX
SNHPHTOTHH NTHCTOBOI PXaB4uHHEl — 1993 1 1997 rr.; a Taoke TNIPH YMEPEHHBIX 3acyxax —
1994 1 1996 rr. u xecTokux 3acyxax — 1995 u 1998 rr. JI359R no Ypoxaio 3epHa Obina
BbIwe, yem JI359S. Cpennee TPEBLILIEHAE YPOXKas 3epHa yCTOHYHBOrO cubca Han Bocnpy-
HMYIHBBIM COCTaBHIO 15%. Takum obpazom, 7DL-7Ae#] TPaHC/IOKauKa NoBbIIAET ypoxaii
3€PHA KakK BO BIAKHBIX W OnaronpusTHeIx YCIIOBHAX, TaK H B 3aCyIUIMBBIX. DTH JaHHLe
Pacxonarcs ¢ aaunbiMu Singh et al, (1998), xoTopeiii nokazan YMEHBUICHHE YpOXas 3epHa

NpHCYTCTBHE TDL-TAe#] TPaHCNOKALMK, MO HalWM JaHHBIM, YBETHYHBANIO CONEpKaHHe
Oenka. Cpennee ysenuuenue JI359R wan JI359S cocraensio 0,5% 3a mects ner (1993-
1998 rr.) u, kax CIECTBHE, YBENHYEHHe cbopa Genka JI359R Han JI359S ua 20%. Hexko-
TOpBIC aBTOPBI yKa3biBAIOT, 4TO TpaHcaokauus 7DL-7Ae#1 yanuuser CPOK KOJIOLIEHHA Ha
OXlHy HeNeMo, a Co3peBaHHe Ha 5 mHeli no CPaBHEHHIO C JIHHHAMH, KOTOpbie He HECYT ee.
Tem He Menee, B Hammx TOYTH M30reHHBIX Mapax Mbl JaHHOIrO BJIIHAHHA He HaGmonamw,
OGe nunum BEIKONAmmMBanHCE CO3peBanH oaHoBpeMeHHO. Takum 00pasoM, cpasHenne
NMOYTH H30TEHHLIX NHHHIE C TPHCYTCTBHEM H OTCyTCTBHEM 7DL-7Ae#] TPaHCOKaIHK

TaTaMM yueHeix u3 CIMMYT (Singh et al., 1998) MOTYT ObITh O6BACHEHE! Pa3THYHAMH B
FCHOTHNAX, Ha KOTOPBIX GLUTH CO3naHL| TNOYTH H3OreHHBIE JTHHHH, W B3aHMoaecTBHAMHK
MEKITY HHMH H W3yvaeMoii TpaHcaoKkaumei.
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EFFECTS FROM 7DL-7AE#1 TRANSLOCATION ON RESISTANCE TO
ENVIRONMENTAL FACTORS AND GRAIN QUALITY OF BREAD
WHEAT

Sibikeev, S.N., Voronina, S.A., Krupnov, V.A.

ARISER, Saratov, Russia

Among high effective genes for resistance to leaf rust the majority were transferred from
alien genera or species related to bread wheat. At the same times the using of these
translocations limited. The main causes of it limitation is association with undesirable
factors which influenced on resistance to environmental factors and grain quality of bread
wheat. In this report the effects of 7DL-7Ae#1 translocation which carry resistance to leaf
rust (Lr/9-gene) and steam rust (Sr25-gene) from Agropyrum elongatum (Host) Beauv. is
considered. This translocation was obtained in 1966, but a few cultivars of bread wheat
carry it. However, the importance and possibility to using it in the condition of Russia was
showed by successfully widespread cultivar L503 in 4 regions involve Volga region and
Ural region. The effect of this translocation was studied on NILs pairs L359R (with Lr/9)
and L3598 (without Lr79). During six years (1993—1998) in the condition of: 1. epedimics
of leaf rust — 1993 and 1997 years; 2. moderately droughts — 1994, 1996 years; 3. hard
droughts — 1995 and 1998 years the L359R for grain yield was higher than L359S. The
average deviation the resistance sibs from susceptible was 15% Thus, 7DL-7Ae#1
translocation increase grain yield as wet and favorable for bread wheat conditions, as in the
drought condition. This data not agree with data Singh et al. (1998) which showed the
decrease of grain yield in the moisture stress condition. Furthermore, the presence of 7DL-
TAe#1 translocation increase grain protein content. The average increase of L359R to
L359S was 0,5% for six years (1993-1998), as consequence the average increase of grain
protein yield of L359R to L359S was 20% Moreover, some authors indicated, that this
translocation increased the lateness, namely the line with 7DL-7Ae#]1 translocation was
1 weak later in heading and 5 days later in maturing compared with lines that did not carry
it translocation. In our case these data not observed. The both lines was equal for above
mentioned traits. Thus, the comparison of NILs with and without 7DL-7Ae#1 translocation
lines showed that it not decrease drought resistance and increase grain yield as favorable as
unfavorable condition, this translocation significantly increase the grain protein content and
grain protein yield. The some contradictions with results from CIMMYT (Singh et al.,
1998) may be explained the different genotypes of cultivars on which NILs were obtained
and interactions between this translocation and gene background.
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Koeanesa H M

HuctatyT uuronoruu u renetikn CO PAH, Hosocubupck, Poccus

Marepuanom mis PaboThl nocaykun cosmanHmi B nabopatopuu O.H.Maiictpenxo Habop
JaMEILCHHBIX THHui (3J1), Y KOTOphIX XpomMocomMa 5A COPTa PELHMIHEHTA MATKOIT MIeHKIIET
Caparosckas 29 (C29) 3amenena COOTBETCTBYIOIIHM FOMOJIOrOM OT O3HMBIX COPTOB-IOHO-

JyYmiero koJjioca COpTy-peumnHenTy C29, KOTOPBIH NMPH3HAH BRIZAIOLKMES 10 ITHM IPH-
3HakaM. Tlpu cpaBrennu 3J1 ¢ C29 BLIABJIEHO, YTO MpPH 3aMelleHHy SA XPOMOCOMBI OT /O~
boro u3 Bocemuanuary COPTOB-[0HOPOB YMEHbINAETCH JUTHHA KOJIOCOHOXKKH, a YV naTHa-
ALATH COpPTOB (KpOMe COpTOB Jhotecuenc 230, MiipoHoBckas 25 u Vibssoska ) H UTHHa
cTe6as. Tonsko y HETkIpex copros (Mnsuyeska, YneaHoska, Mupornosckas 11 H Ilpxe-
BaIbCKadA) XpoMocoma SA MONOKHUTENBHO BiIMAET Ha TPOLYKTHBHYIO KYCTHCTOCTS, a y OC-
TalbHBIX 14 copToe Xpomocoma SA me CBA3AHA C ITHM NMPU3HAKOM, [1py u3yyenun npusua-

IMYACTCA OT TaKoBOH copra-peumnuenta. B cemu 3J1 — C29/Kocmioxkans! 4, C29/Aspopa,
C29/Ansbumym 11, C29/Be3ocras 1, C29/MupoHosckas 10, C29/Dwarf, C29/Tlpxepansckas
~ TIpOM30UII0 OCTOBEPHOE yKopoueHHe Konoca, a B tpex 3J1 — C29/Muponosckasn 25,

HHe obmero rabuTyca pacrenns MIUEHHLIB! H €10 MPOAYKTHBHOCTS,
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5A CHROMOSOME INFLUENCE ON THE EXPRESSION OF
QUANTITATIVE TRAITS IN COMMON WHEAT

Kovaliova, N.M.

Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia

A number of substituted lines (SL) have been developed in the laboratory of
0.1.Maystrenko. Chromosome SA of the recipient common wheat Saratovskaya 29 (529)
was substituted by the corresponding homologue from winter donors of different
geographical origin. Chromosome 5A has contributed to the realization of 7 quantitative
traits which are constituent elements of spike productivity (the length and grain number of
better spice, mass of a grain and whole spike) and the whole plant (the productive tiller, the
length of the stalk and spike stem). These were the aims of the experiment. The results have
demonstrated that none of the SL. was worse than better spikes according to “general spike
productivity and grain mass” with regard to recipient S29 which is recognized as the best
among all these traits. It is demonstrated that chromosome 5A any of 18 donors reduced the
length of spike stalk, so was with the stem of 15 donors except Lutescens 230,
Mironovskaya 25 and Ulianovka. Chromosome 5A positively affects the tiller production
only in Iljichiovka, Ulianovka, Mironovskaya 11 and Przhevalskaya. AS for the rest of 14
cultivars, chromosome 5A is not connected with this trait. The study of spike production
has demonstrated that the spike length, in fact, isn’t different in half of SL from S29. The
spike has shortened in fact in 7 SL — S29/Kostuzhani 4, S29/Avrora, S29/Albidum 11,
S29/Bezostaya 1, S29/Mironovskaya 10, S29/Dwarf, S29/Przhebalskaya, and the spike has
lengthened in 3 of th rest SL — S29/Mironovskaya 25, $29/Mironovskaya 808 and
S29/Mironovskaya Ubileinaya. It is stated that chromosome 5A of 8 winter donors
(Kostuzhani 4, Mironovskaya Ubileinaya, lljichevka, Triple Dirk, Bezostayal, Dwarf,
Mironovskaya 11 and Przhevalskaya) increases the spikes grain number but decreases grain
mass of Mironovskaya 11 and Przhevalskaya. Thus, chromosome 5A of different common
wheat winter cultivars influences the traits determining formation of general habitus of
wheat plant and its productivity on the basis of the investigation conducted.
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YCKOPEHHOE CO3AHME YCTONYHMBEIX JIMHHMH I EHULBI
K PXKABUYMHHBIM U CENNTOPHO3HBIM BOJIE3HSIM METOAOM
FAILUIOMIHOH BHOTEXHOJIOT M

Ananusee b.5., Pcanuee III. T, Capbaes A.T,, Camwibaroues I ],

HucturyT GH3IHOMOrHH, reHeTHKH | Euuunxcei-repun pacTenui, Anmartel, Kazaxctan

B HacTosiee Bpems B cBA3M ¢ roBansHEM JarpAsHEHHEM OKpyXkaloluei cpensl TpeGyercs
OTPaHHYHTE NPUMEHEHHe XHMHYECKOH 3aIHThI CCIBLCKOX03AHCTBEHHBIX pacTenuit. [TosTo-
MY OINHOH H3 aKTyanbHBIX 3amay COBPEMEHHOH CeNeKUHH ABAAETCH CO3naHHe COPTOB H
dbopM pactennit, ycroiumushix k Oonesnam u Bpemurensm. B Kasaxcrane pacnpoctpauen-
HBIMH 3a00/€BAHHAMM, BCTPEYAIOMHMHCS MOYTH BO BCEX DPErHOHax, BO3JENbIBAIOIIMX
MIWEHHLY, ABnAlOTCS Gypas, xentas, crebiepas PaBHHA ¥ CENTOPHO3, KOTOPLIE B roibl
SMHPHTOTHH BHI3BLIBAIOT CHHKEHHE ypoxas 1o 30% u 6onee. H3-3a u3MeHUHBOCTH narore-
Ha NOABNAIOTCA HOBBIE PAchl, NPHBOAAMIHE K AKTHBH3ALMH PYTHX I€HOB BHDY/IEHTHOCTH,
TIO3TOMY TiepCneKTHBHBIE COpTa uepe3 HEKOTOPOE BpeMsA TEPSIOT CBOK YCTOHYHBOCTL. B
CBA3H C 3THM HeoOXoaMMO HETIPEPLIBHO BECTH CENEKUMIO Ha YCTOHYHBOCTE K Oonesuam u
BPEIHTENAM CeNbCKOXO3ANCTBEHHbIX PacTennit M 0COBEHHO CTpaTerwueckn BaxHORN KYJib-
TYPBI — MIIEHHLBI,

B HacTosee spems 11 coznanus HOBLIX COPTOB H JIHHH NMILICHULB B CpeaHeM Tpebyerca
10-12 ner. Jins COKpALleHHs CeNeKUMOHHOTO Mpouecca M yBenHueHHus 3ddekTUBHOCTH
CENIEKLHH B MOC/e/IHee BpeMs aKTHBHO MPHUMEHAIOTCA BHOTEXHOMOrHYeckue METOBI, Cpe-
A KOTOPBIX 0C060€ MECTO 3aHHMAaeT ramionaHas TEXHOJIOTHA.

B pabote npusenens PE3YNBTaThl HCCENOBAHHA NPHHLMIHATBLHOMN BO3MOXKHOCTH CcO3/a-

HaMH rariioHaHo#H 6HoTeXHONOrHH, a Takke cenekunu AN nunumii 1 KOHTPOJIbHBIX COPTOB
Ha yCTOHYHBOCTH kK HauBonee pacnpocTpaneHHbiM 3a60eBaHUAM — BHIOB pAaBuHHBI (Oy-
pas, xentas u crebnesas) u centoprosa. [Ipn uccnenosannu AHranioHa0B Ha ycToiyu-
BOCTE K pasnHyHbIM BHAaM Bo3GyauTeneii rpHOHBIX 3a60neBanuii B aByx obnactax KxHo-
ro Kasaxcrana, Bo3aensigaromux MIICHHLY, BLIABICHD! YCTOHYHBEIE W NEPCNEKTHBHBIE HO-
Mepa AJII" inuuA Kk pxaBuHHe (AAr 1057, AT 1054, ANl 1055, AIIT" 1048) u cenrro-
pHo3y (A" 1052, AZIT" 1057, 1048, AZIT" 1048, AZIT" 1049, Al 1033, AII 1031, AT
1027), kotopsie PEKOMEHIYIOTCA HCIIONIB30BaTh B IKONOTHYECKOI] CEAEKUHH TMUIEHHIBLI Ha
YCTOHYHBOCTB K GHOTHYeCKHM thakropam okpyxarowmeii Cpensl.
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RAPID PRODUCTION OF WHEAT LINES RESISTANT TO RUST AND
SEPTORYOZE DISEASEAS WITH THE METHOD OF HAPLOID
BIOTECHNOLOGY

Anapiyayev, V.V., Rsaliyev, S.T. Sarbayev, A.T., Satybaldiyev, D.D.

Institute of Plant Physiology, Genetics and Bioengineering, Almaty, Kazakhstan

At present, in connection with global environment polution it is required to limit the use of
chemical protection of agricultural crops. Therefore, one of the topical tasks of
contemporary selection is production of cultivars and lines of plants resistant to diseases
and pests. The diseases widely spread in Kazakhstan — almost in all wheat cultivation
regions are greyish-brown, yellow, stem rust and suseptibility to septoria which decreases
the yield till 30% and more under epiphytotia. New races of pathogenes are arising in the
modification which activates other virulent genes. Therefore, promising cultivars lose their
resistance to races of parasites virulent to them. In this connection a consistent selection of
agricultural plants especially strategically important crop that is wheat resistant to diseases
and pests is required. At present, 1012 years on the average are needed for production of
new cultivars and wheat lines. At last, the biotechnological methods are actively used, and
among them the haploid technology has a particular place which reduces selection process
and increases selection efficiency. In the present work results of research of principal
opportunity to produce lines of wheat resistant to biotic stresses by the use of haploid
technology which was developed by our scientific team are provided. Also the results of
ADL-selection and control cultivars for resistance to most spead diseases that are kinds of
greyish-brown, yellow, stem rust and septoryose were received. The promising ADL
resistant to rust (ADL 1057, ADL 1054, ADL 1055, ADL 1048) and ADL resistant to
septoryose (ADL 1052, ADL 1057, ADL 1048, ADL 1049, ADL1033, ADL 1031, ADL
1027) were discovered and investigations of dihaploids for resistance to different kinds of
fungi diseases in two wheat cultivation regions of south Kazakhstan. These ADLs are
recommended to use in ecological selection of wheat for resistance to biotic factors of the
environment.
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OUTOIEHETHYECKOE U3YYEHHE JIMHUHA MATKOMI INIEHALBI,
YCTOHYHMBBIX K MYYHHCTOR POCE 3A CYET I'EHOB AEGILOPS
SHARONENSIS

Anmomox M.3., Boosuuenxo K.B., Tepnosckasn T.K.

HHcTutyT arposkonoriu u GuoTexHonornn VAAH, Kuen, Vkpauna

YCTOHYHBOCTS B TeueHue 4-x NocnenosarensHeIX net, 16 6bu10 NOJIHOCTLI) YCTONYHBRIX H
6 cnabo BocnpHEMuMHBEIX (5-10%) B 1999 roay. Cpeau nunmii He okasanocs OJIHOIA,
MOJTHOCTBIO CXOOHOMN C copToM ABpopa. Tpu nHHHH Ge3 ABHBIX YYKEPOAHBLIX NMPH3HAKOB
Mopdonorau konoca u cre6sg OTJIHYAnNHCL 0T ABpopsl Gombiiedl AnHHOl crebns, Gonee
PHIXJIEIM KOIOCOM, yBeNlHueHHeM umcna konockos. Ilo mauHeIM anexkTpodopesa 3epHoBoif
3CTepaskl H NEPOKCHAA3BI, KHCIO pocdaran 1 B-amunasei, 8 nHHwi Conepxar XpoMoco-
Mt 38 u 487 2 nupny — xpomocoMy 35! u 2 nupun — 75! HIIH YYacTKH NepeyHCeHHbIX

HNMonyyunocs 7 TPYNN, KaXIan U3 KOTOPBIX BKIIOYaeT JIHHHH C OAMHAKOBOIH CTPYKTYypoii
TYXEPOOHOro 3aMelleHns. Dta HH(OpMaLMA HyXHa kak g noabopa nuHuH, HauGonee

TE/bHAA KOPpeNALH MexIy CPEOHHMH YHCNAMH YHMBANEHTOR M MHKposaziep Ha TeTpamy
(r=0,7910,11, r=7,08 npu df>20) MOKka3biBaeT, 4T0 NocneaHH# Nokasarens MOXKHO HCTIONB-
30BaTh JUIA OUEHKH LMTONOIHYECKO]] crabunbHocTH F,. Otpuuarensuas KOPpPENALHA Mex-
Ay cpeaHHM 4Hcnom MHKpOAnep u depTHNbHOCTBIO F 1 (r=0,69+0,13, =5,18) ykasniBaer
Ha nocneacTsus orbopa ramer u 3uror ¢ HecOanaHCHpOBaHHBIM Mo COCTaBY XpoOMOCOM re-
HoMoM. Hazo nonarars, B notromcrse F; OT cKkpeluuBanna yeroluusmx JTHHHH TeM Gonbime
Oyner BocnpuuMmumBEIX PacTeHHil, yem Huxe pepTwibHOCTS F, Bcxoxects rHOpHAHBIX
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CYTOGENETIC STUDY OF THE COMMON WHEAT LINES
RESISTANT TO POWDERY MILDEW THROUGH THE GENES OF
AEGILOPS SHARONENSIS

Antonyuk, M.Z., Vdovichenko, Zh.V., Ternovskaya, T.K.

Institute of Agroecology and Biotechnology, UAAS, Kyiv, Ukraine

Development of the wheat varieties with genetic protection against disease is one of the
most ecologically promising way to prevent cultivated plants from the phytopathogens.
Introgression of the new genes for resistance into genetic pool of the common wheat and
study of their performance against the local populations of pathogen remains to be
currently central problem. Our investigation is devoted to the cytogenetic study of the
common wheat lines, the resistance to powdery mildew of which is governed by the genes
transferred from Aegilops sharonensis Eig into genome of the common wheat variety
Avrora under involving the different volumes of alien genetic material. Among the lines
assessed for the resistance within the four successive years, 16 ones were fully resistant and
6 lines were weakly sensitive (5-10%) in 1999. Non of these lines was fully simlar to the
variety Avrora. Three lines without obvious alien characters of the stem and spike
morphology differed from the variety Avrora with the higher stem, less dense spike,
increase in the spikelets number per spike. On the data of electrophoretical analysis of seed
esterase and peroxidase, acid phosphatase and p-amylase, 8 lines carry chromosomes 38!
and 45/, 2 lines involve chromosome 38!, and 2 ones include chromosome 75! or the part of
the listed chromosomes sharing the corresponding genes. To verify the lines for their
relations as to a character of introgression, the stages M1, Al, and tetrads of meiosis in
PMC of F, hybrids between these lines were studied. Seven groups were formed, each of
which involves the lines related as to the structure of alien substitution. This information is
required both for selection of lines most suitable for their use in the breeding programs as
the source of the gene for resistance, and for the correct interpretation of the results of the
hybridological analysis during further studying of genetic control of resistance in these
lines. Positive correlation between the average number of the univalents and the average
number of micronuclei per tetrad (r=0,79+0,11, =7,08 at df>20) indicates that the latter
index can be used to assess of the cytological stability of F, hybrids. Negative correlation
between the average number of micronuclei per tetrad and the fertility of F, hybrid
(=0,69+0,13, +=5,18) points to the consequences of elimination of the gametes and
zygotes sharing the genome with unbalanced chromosome composition. The F, from
crossing of the resistant lines is believed to contain the more susceptible plants, the less
fertile the F, hybrids have got. The germinating capacity of F, hybrid seeds was not
associated with the indexes of the cytological instability and fertility. So, the selection of
viable individuals is largely finished at the stage of zygote before the formation of the
embryo and endosperm. The results obtained are believed to underline the importance of
studying of the introgressive lines ant their hybrids for the similarity or difference as to the
cytological identity of the alien incorporations, for developing of adequate scheme of the
experiment for genetic analysis involving these lines and the correct interpretation of the
results observed.
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