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Jnsa ycmemrHou cesneknuu THOpumoB Fl1 copro BaKHO HM3YYHUTh H3MEHUYUBOCTH OCHOBHBIX
arpOHOMHYECKUX IIPHU3HAKOB y MAaTEPUHCKUX (OPM C IIUTOIJIA3MATUUECKOU MYKCKOU CTEPUIIBHOCTBHIO
(IMC) nopn nericTBHEM CTPeCCOBBIX ycsioBHui [TapasuiesnbHO HcciieZoBaTeNd UIMYT U UAEHTUPUIUPYIOT
HOBble TUNBl [[MC-MHAYIUPYIOIIUX LHUTOIUIA3M /JI PaCHIMpeHHs TeHeTUYeCKOro pa3HooOpasusd
rubpuaoB. KoMiuiekcHoe udydyeHue ocobeHHocTel maTepuHcKux popm ¢ IIMC B CcTpeccOBBIX YCIOBUSAX U
moruck HOBBIX TUNOB IIMC-1uTomsiasmM - KJIIOUeBble HAIpaBJIEHUS HCCIAEAOBAHUM /JIA YCIENIHOU
CeJIEKIINU BBICOKOYPOKaWHBIX THOPHU/IOB COPTO.

Hcnonp30BaHue OFHOTO TUMA CTEPUJIBHOM LUTOILUIA3MBI MOBBIIIAET YA3BUMOCTb KYJIBTYPBI K
cTpeccaM, KOTOpPblE MOTYT BO37eHiCTBOBAaTh MMeEHHO Ha 3Ty cucrteMy I[[MC, yTo MOXKeT HpUBECTU K
IIpeKpaIleHNI0 IMPOU3BOJACTBA TUOPUAOB. l3yueHue BIUAHUA LUTOIUIA3Mbl HAa KOMOWHAIIMOHHYIO
crnocobHocTh IIMC-TUHUN Tpe/CcTaBisAeT 3HAYUTEIbHbIN UHTEpPEeC B IJIaHe NOHUMAHUA FeHeTUYeCKUX
(pyHKIMH UTOIUIA3MBI Y PACTEHHUH U B MPAKTUYECKUX LEJIAX JUIS CO3/IaHUA THOPUOB YIIyUIIEHHBIMU
X03ANCTBEHHO-IIEeHHBIMHU ITpU3HaKaMU. PaHee HaMu ObLJIO YCTAaHOBJIEHO BJIMSAHUE TUIA IIUTOIJIA3Mbl Ha
IapameTphl JIUCTa, GOTOCHUHTETUYECKYIO IJIOIMIA/Ab JINCTA, YUCTYIO IPOAYKTUBHOCTD (POTOCUHTE3a, CUHTE3
IIUTMEHTOB JIUCTA, POIyKTUBHOCTHh OHOMacchl U 3epHA y ruObpuioB F1 copro. B cBs3u ¢ aTuM HaMu ObLIO
BBIAIBJIEHO, YTO IPOSBJIEH IUTOIIa3MaTHYeCKUX 3(PEEKTOB y COPro 3aBUCUT OT THJIPOTEPMUUYECKOTO
peXrMa BBIPAIIMBAHUA PACTEHUH, IPU 5TOM OBLIO yCTaHOBJIEHO, YTO IuToruiazma 9E moBblmama
ycroiunBocTh THOPUAOB F1 K cTpeccy 3acyxu, B TO BpeMsA KakK B YCJIOBUAX 0OoJiee BJIQKHOTO CE30HA
ruOpuApl Ha OCHOBE IUTOILIa3Mbl A3 mMesnn 0Oojiee BBICOKHE ITOKA3aTEJIU YUCTON MPOAYKTHBHOCT
dotocunTesa (pasza «KyieHre-BHIMETHIBAHNE») U YPOKAWHOCTA OMOMACCHI.

[Tocnemyroriye vceeI0BaHus MO3BOJIMIIHA ONPEIETUTD IIUTOIIA3MaTHYeCKUH 3 GEKT Ha O0IITyI0
KOMOHMHAIIMOHHYIO c1ocOOHOCTD n30s1epHbIX [IMC-nmuuuii A3, A4, 9E JKenrozepHoe 10 B CKpelIMBaHUAX
¢ obpasmamu 3epHOBOrO (Bcero 18) m caxapHoro (Bcero 13) copro. Tak, muromtazma 9E moBbImana
3¢ Pextst OKC 1m0 MHTEHCUBHOCTH HAYaJbHOTO POCTA, JIIMHE COIBETUSA U YPOXKAWHOCTH OHMOMAacchl B
rubpuau3anuy ¢ oopaslamMy 3epHOBOTO COPro, a ¢ 06pa3aMu caxapHOTo COPro — IO JJIMHE COLIBETHS,
IUIOIIA/TN HanOOJIBIIIETO JIMCTA, IIPOTENHA B OmoMacce (KakJIbIi ce30H) U KHpa (B 3aCyIIIUBBIA CE30H).

CiieiyeT OTMETUTD, UTO BOCCTAaHOBUTENU uToILIa3M A3, A4, 9E BcTpeuaroTces pexke 10 CPaBHEHUIO
¢ muromwrasmamu Al wu A2, Ilostomy /Ui yCKOpDEHUs CeJIEKI[UM TeTEPO3UCHBIX THUOPHIOB C
BOCCTAaHOBJIEHHOU MY>KCKOH (pepTUIIBHOCTBI0 HEOOXOAMMA WIeHTU(DUKAIIUA IeHOB-BOCCTAHOBUTEJIEH C
nomotpio [II[P-ananu3a c¢ ucmonb3oBanueM SSR-mapkepoB. IIpoBesieHHAs JHarHOCTHKa 00OpaslioB
CaxapHOTO U 3ePHOBOTO COPro, BKJIIOUEHHBIX B CKPEIIMBAHUA B KaUeCTBE OTI[OBCKUX (OPM, IT03BOJIHIIA
BBISIBUTDH 2 BOCCTAHOBUTEJA PEPTUIIHHOCTH UTOIIa3Mbl 9E 1 7 06pas1oB, 3aKPEIUIAIONUX CTEPUIIBHOCTD
paxuoro tuna IIMC.

Taxkum 00pa3oM, IpUMeHeHNe CBeZIeHUH O POJIN ITUTOILIa3MaTUuecKuX 3(pPeKkToB B IPOSABIEHUN
KOMOMHAMOHHOU crioco6HocTH IIMC-JMHHUI COpPro MO CEeJeKIHOHHBIX IPU3HAKaM IT03BOJIAT Oosiee
3(pdeKTUBHO TPUMEHATh pPa3HOOOpasyWe THUIIOB CTEPWJIBHOCTH B NPAKTUUECKOU CEJIEeKIHH, a
HCII0JIb30BaHME MOJIEKYJIIPHBIX MAaPKEPOB YCKOPUT CEJIEKIIMOHHBIN ITPOIIECC 10 CO3/IAHUI0 TeTEPO3UCHBIX
rUOPHUOB € BOCCTAHOBJIEHHOM MYKCKOU (PEPTHUIBHOCTBIO.

Knawueevlte canosa: copro, TruOpHWA, OUTOIUIA3MAaTHYECKas  MYKCKasg  CTEPUJIBHOCTD,
KOMOWHAIIMOHHASA CIIOCOOHOCTH, MYy>KCKas GepTUIHLHOCTb, MOJIEKYJISIPDHbIE MApKEPHI.
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For successful selection of F1 sorghum hybrids, it is important to study the variability of the main
agronomic traits in maternal forms with cytoplasmic male sterility (CMS) under stress conditions. In
parallel, researchers are searching for and identifying new types of CMS-inducing cytoplasms to expand
the genetic diversity of hybrids. A comprehensive study of the characteristics of maternal forms with CMS
under stress conditions and the search for new types of CMS cytoplasms are key areas of research for the
successful selection of high-yielding sorghum hybrids.

The use of one type of sterile cytoplasm increases the vulnerability of the crop to stresses that can
affect this particular CMS system, which can lead to the cessation of hybrid production. The study of the
effect of cytoplasm on the combining ability of CMS lines is of considerable interest in terms of
understanding the genetic functions of the cytoplasm in plants and for practical purposes for creating
hybrids with improved economically valuable traits. Previously, we established the influence of the
cytoplasm type on leaf parameters, photosynthetic leaf area, net productivity of photosynthesis, synthesis
of leaf pigments, biomass and grain productivity in F1 sorghum hybrids. In this regard, we found that the
manifestation of cytoplasmic effects in sorghum depends on the hydrothermal regime of plant cultivation,
while it was found that the 9E cytoplasm increased the resistance of F1 hybrids to drought stress, while in
the conditions of a wetter season, hybrids based on the A3 cytoplasm had higher net productivity of
photosynthesis (tillering-heading phase) and biomass yield.

Subsequent studies made it possible to determine the cytoplasmic effect on the general combining
ability of isonuclear CMS lines A3, A4, 9E Zheltozernoye 10 in crosses with samples of grain (18 in total)
and sugar (13 in total) sorghum. Thus, the 9E cytoplasm increased the effects of OKS on the intensity of
initial growth, inflorescence length and biomass yield i hybridization with grain sorghum samples, and
with sugar sorghum samples - on the length of the inflorescence, the area of the largest leaf, protein in the
biomass (each season) and fat (in the dry season). It should be noted that the restorers of the A3, A4, 9E
cytoplasms are less common compared to the Al and A2 cytoplasms. Therefore, to accelerate the selection
of heterotic hybrids with restored male fertility, it is necessary to identify the restorer genes using PCR
analysis with SSR markers. The diagnostics of the sugar and grain sorghum samples included in the crosses
as paternal forms made it possible to identify 2 restorers of fertility of the 9E cytoplasm and 7 samples that
fix the sterility of this type of CMS.

Thus, the use of information on the role of cytoplasmic effects in the manifestation of the combining
ability of CMS sorghum lines for selection traits will allow more effective use of a variety of sterility types
in practical selection, and the use of molecular markers will accelerate the selection process for creating
heterotic hybrids with restored male fertility.

Keywords: sorghum, hybrid, cytoplasmic male sterility, combining ability, male fertility, molecular
markers.
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