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OpuruHanbHoe uccnepoBaHne

MOEeKV/ISIPHbIV CKPUHIHT ajijiejieli pe31iICTeHTHOCTU
08 To-f, RcaZ ui Rpf1 B TMOpPUAHOM IIOTOMCTBE
3eMJISHMKI CaZlOBO IJIs1 UAeHTU@PUKauum (popm

C KOMIIJIEKCHOJ VCTOMYMBOCTBIO K TPMOHBIM ITaTOTreHaM

A.C. JIpkuH (12 e, U.B. Jlykpsauyk (0

AHHOTaLMA: YCTONUMBOCTb K FPUOHBIM MaToreHaM — OAHO W3 Ba)kHEMLIMX HanpaBneHUN cenekummn 3emnaHuKn capoBol (Fragaria
xananassa Duch.). TeHeTMYeCKn LeTepMUHMPOBaHHAA YCTOMUYMBOCTb MO3BONUT MUHUMU3NPOBATb WCMOMb30BaHME XUMUYECKMX
CPeACTB 3aL1Tbl 1 NMOBbLICUT KaYeCTBO MoJslyyaemon NpoayKumn. B HacToAwem nccnefoBaHny npeacTaBieHbl pesynbTaTbl MOEKYNAp-
HOrO CKPUHVHIa FMOPUAHBIX CEAHLIEB 3eMIIAHUKM CAJOBOI MO TOKYCaM Pe3MCTEHTHOCTU K MyYHUCTOM poce (08 To-f), aHTpakHo3y (Rca2)
n dutodTopo3sy (Rpf1) ana naeHTdUKaumMm Gopm C KOMMIEKCHON YCTOMYMBOCTBIO K STUM NaToreHam. B aHanvsnpyembix KOMOUHALMAX
CKpeLyrBaH1s KONMYECTBO CeAHLIEB, COBMELLAIOLLNX B FEHOTUME NTIOKYCbl ycTonumnsocTn 08 To-f n Rpf1, Bapbrposano oT 9.3 % (BblinH-
Has X Menepepk) fo 30.3 % (Onumnuinckan Hagexaa X boinvHHas) Npu cpegHeM No KOMOMHaLMAM 3HaueHnn 17.2 %. B kombrHauun
cKpewBaHua bbinnHHaa X Onumnuinckas Hagexaa reHotun 08 To-f+Rpf1 nmetoT ceaHupl 61-5 1 61-6; B KoMOMHaUuK BbinnHHaa X Oen-
epBepK — ceAHLbl 62-6, 62-33, 62-34, 62-41; B KOMOUHaUMW OnuMnuinckas Hagexaa X boinuHHaa — rmbpuabl 65-1, 65-8, 65-11, 65-14,
65-16, 65-17, 65-21, 65-22, 65-30, 65-35; B KOMbVHauuK MNpuBnekaTenbHas X bbinMHHas — opmbl 72-17, 72-27, 72-35, 72-59, 72-88;
B KoMOUHauun QenepBepk X bbinnHHAA — ceAaHLbl 69-5, 69-6, 69-7, 69-8, 69-11, 69-35, 69-36, 69-40, 69-47. KonnyecTBO CesHLEB C re-
Hotunom 08 To-f+Rca2 coctaBuno 18.7 % B KombuHaumy Malwina x Tea (rubpugbl 3/4-2, 3/4-8, 3/4-17, 3/4-23, 3/4-24,3/4-31) n 27.5 %
B KombuHauuu Florence X Faith (rmbpugpl 3/9-3, 3/9-6, 3/9-11, 3/9-22, 3/9-24, 3/9-25, 3/9-28, 3/9-30, 3/9-33, 3/9-34, 3/9-40). CpefHee
KOSIM4ecTBo rmépraoB ¢ reHoTnom 08 To-f+Rca2 no kombrHaumsam cocTaBusio 23.1 %. YKazaHHble CesiHLbl ABNAIOTCA MePCNeKTUBHbIMA
reHeTUYeCKMUN UCTOYHMKAMVM KOMIMJIEKCHOW YCTONUYMBOCTM K MyYHUCTON poce 1 GUToGTOpO3y, MyYHUCTON POCE 1 aHTPAKHO3Y.
KnioueBble cnoBa: Fragaria xananassa Duch.; ycTOMUYMBOCTb; My4YHUCTan POCa; aHTPaKHO3; GUTOGTOPO3; MONEKYNAPHbIE MapKepbl.
Ana untnposanusa: JibikuH A.C., JlykbaHUyK W.B. MoneKkynapHbIi CKpUHWHT annenen pesuncteHTHocty 08 To-f, Rca2 v Rpf1 B rnbpup-
HOM MOTOMCTBE 3eMJIAHUKN CafloBON ANA MAEHTUOUKaLUM GOpM C KOMIMIEKCHONW YCTOMUMBOCTBIO K PUOHBIM natoreHam. [ucema
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Molecular screening of resistance alleles 08 To-f, Rca2 and Rpf1
in strawberry hybrid progeny for identify forms
with complex resistance to fungal pathogens

A.S. Lyzhin (® &, LV. Luk’yanchuk (®

Abstract: Resistance to fungal pathogens is one of the mostimportant directions of breeding for strawberry (Fragaria xananassa Duch.).
Genetically determined resistance will minimize the use of chemical means of protection and increase the quality of the products.
This study presents the results of molecular screening of strawberry hybrid seedlings for resistance loci to powdery mildew (08 To-f),
anthracnose (Rca2) and red stele root rot (Rpf1) to identify forms with complex resistance to pathogens. In the analyzed strawberry
crossing combinations, the number of seedlings combining the resistance loci 08 To-f and Rpf1 varied from 9.3 % (Bylinnaya x Feyyer-
verk) to 30.3 % (Olimpiyskaya nadezhda x Bylinnaya) with an average number for combinations of 17.2 %. In the cross combination
Bylinnaya x Olimpiyskaya nadezhda, genotype 08 To-f+Rpf1 has seedlings 61-5 and 61-6; in the combination Bylinnaya x Feyyerverk —
seedlings 62-6, 62-33, 62-34 and 62-41; in the combination Olimpiyskaya nadezhda x Bylinnaya - hybrids 65-1, 65-8, 65-11, 65-14,
65-16, 65-17, 65-21, 65-22, 65-30 and 65-35; in the combination Privlekatelnaya x Bylinnaya - forms 72-17, 72-27, 72-35, 72-59 and
72-88; in the combination Feyyerverk x Bylinnaya - seedlings 69-5, 69-6, 69-7, 69-8, 69-11, 69-35, 69-36, 69-40 and 69-47. The number
of strawberry seedlings with genotype 08 To-f+Rca2 was 18.7 % in the combination Malwina x Tea (hybrids 3/4-2, 3/4-8, 3/4-17,3/4-23,

DepnepanbHbli HayYHbIN LIeHTP uM. U.B. MuuypuHa, MudypuHck, TamboBckasa obnacTb, Poccua
LV. Michurin Federal Scientific Center, Michurinsk, Tambov region, Russia

® Ranenburzhetc@yandex.ru
@ﬂbl)KVIH A.C., NlykbaHuyk U.B., 2024

KoHTeHT pocTyneH nop nuueHsuein Creative Commons Attribution 4.0


mailto:Ranenburzhetc@yandex.ru*

A.C. JIbiKuH, N.B. JlykbAHUYK

MoneKynApHbIi CKPUHWHT annenei pe3nucteHTHocTn 08 To-f,
Rca2 v Rpf1 B rbpriAHOM MOTOMCTBE 3eMJISIHVKU CafoBOM

3/4-24 and 3/4-31) and 27.5 % in the combination Florence x Faith (hybrids 3/9-3, 3/9-6, 3/9-11, 3/9-22, 3/9-24, 3/9-25, 3/9-28, 3/9-30,
3/9-33, 3/9-34 and 3/9-40). The average number of strawberry hybrids with genotype 08 To-f+Rca2 for the studied combinations was
23.1 %. These strawberry seedlings are promising genetic sources of complex resistance to powdery mildew and red stele root rot,

powdery mildew and anthracnose.

Key words: Fragaria xananassa Duch.; resistance; powdery mildew; anthracnose; red stele root rot; molecular markers.
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BesepeHmne

CoBpemeHHble copTa 3eMAAHNKN cagoBon (Fragaria xananas-
sa Duch.) Hapsaay ¢ BbICOKOW YPOXKaliHOCTbIO 1 TOBAPHO-MOTpe-
6VTENbCKUMM KayecTBaMy NIOJOB JOMKHbI XapaKkTepri30BaTb-
CA BbICOKMM YPOBHEM YCTONUMBOCTM K BonesHam (MapyeHko,
2020; Whitaker et al., 2020). leHeTMYeCKN fETEPMUHNPOBaAHHAs
YCTOMYMBOCTb COpTa K natoreHam (MakcMmanbHO BO3MOXHOMY
UX 4ncny) NO3BONUT MUHUMM3NPOBATb UCMOMb30BaHNE XUMU-
YecKmnx CPeACTB 3aLLMUTbl PACTEHWNIA, CHU3UT 3aTpaTbl 1 MOBbICUT
KayecTBO nosyyaemon npoaykuum (KyueHko, 2009; Gorgitano,
Pirilli, 2016). MosTomy ycTOMUMBOCTb K OONE3HAM — OLHO M3
Ba)KHENLUMX HamnpaBleHW cenekunmn CeNbCKOXO3ANCTBEHHbIX
KynbTyp, B TOM uncie 3emnaHuku capgosoi (Whitaker, 2011;
Khan et al., 2020; MapueHko, 2021).

HanpaBneHHaa cenekuma 3eMIAHVKN BEAETCA Ha yCTONUU-
BOCTb K My4HUCTOW poce (Sphaerotheca macularis Mag.) (AATxa-
HoBa, OpexoBa, 2009; JbikuH, JTlyKbAHUYK, 2023a), IATHUCTOCTAM
nuctbeB (Ramularia tulasnei Sacc., Marssonina potentillae (Desm.)
P. Magn. f. fragariae (Lib.) Ohl.) (JlykbaHuyk, 2013; AHAPOHOBA,
2019), aHTpakHo3y (Colletotrichum acutatum J.H. Simmonds)
(Kamepbko, Myraues, 2018; JlbixuH, JlykbaHuyK, 20236), prutod-
Topo3y (Phytophthora fragariae var. fragariae Hickman) (JIbikuH,
JlykbAHuUyK, 2020; Lyzhin, Luk'yanchuk, 2021). Mpu 3Tom Hau-
6onee LEHHbIMW CYMTAIOTCA TEHOTWNMbI, XapakTepusylolwmecs
YCTONUMBOCTbIO K KOMMJIEKCY NaToreHHbIX opraHn3mos (foBopo-
Ba 1 Ap., 2008). MoBblcTb 3pEKTUBHOCTD NpoLecca co3faHuns
1 BbiABNEHNA GOPM 3eMIAHNKMN C KOMMIEKCHON YCTOMUYMBOCTbIO
K natoreHam no3sonsAtoT metoabl MLUP-gruarHoctnkn n AHK-map-
K1pPOBaHWMA, Ha MONeKyIAPHOM YpOBHe obecrneurBatoLLme onpe-
fleneHvie HacneaCTBEHHbIX OCHOB pOPMUPOBaHMNA MPU3HAKOB.

B HacToAwem uccnepoBaHUM NpeAcTaBneHbl pesysnbTaTbl
MOJIEKYIAPHOTO CKPUHWHIA MMOPUAHBIX CEAHLIEB 3eMIAHNKN
Mo NIoKycam pe3nCTeHTHOCTU K MyYHUCTON poce (08 To-f), aH-
TpakHo3y (Rca2) n ¢utodtoposy (Rpfl) ana npeHTnduKaumm
$opM C KOMMNEKCHON YCTONYMBOCTBIO K MaTOreHaMm.

Matepunanbl n meToabl

WccnepoBaHua nposepeHbl B 2017-2024 rr. Brionornyecknumnm
06beKTaMU NCCNe[OBaHNIN ABASNNCD FTMOPUAHbIE CeAHLbI 3eM-
NAHVKA CafoBON CeEMM KOMOMHALMI CKpewwmBaHuA: BblnnH-
Has X OnuMnuinckana Hagexaa, boinnHHaa x Qeliepepk, Onum-
nunckas Hagexaa X boinnHHas, MprenekatenbHasa X bblNMHHaA,
DeliepBepk X bbinmHHana, Malwina X Tea, Florence X Faith. O6-
Liee KonNn4yecTBo 255 reHoTUMNoB. B KauecTBe NONOXNTENBHOIO
KOHTPONA — HOCKTENeN NIOKYCOB Pe3NCTEHTHOCTU — NCMOMb30-
Banucb copt Elianny (reH Rca2), pukopactywme Buabl F. virgi-
niana subsp. platypetala (Rydb.) Staudt (reH Rpf1) v F. orienta-
lis Los. (QTL 08 To-f). cxopHble poantenbcKue 1 KOHTPOMbHbIe

$opMbl BbljeNeHbl 13 reHeTUYECKON KOMNeKuUn 3eMAaHuKN

«OHL nm. N.B. MunuypmrHa», nx xapaktepuctuka npusBefeHa B

Tabn. 1.

[lnA BbIABNEHMA YCTONUMBBIX K MaTOreHam reHoTUMnoB 3em-
NAHUKNA UCMONb30BaNM JOMUHAHTHble AnarHocTnyeckre AHK-
MapKepbl, CLEenIeHHble C LiefIeBbIMY anensmMm JIOKYCOB YCTOMN-
YMBOCTM K MaToreHam:

« IB535110 - ycTOMUYNBOCTb K MyUYHUCTOMN poce (QTL 08 To-f).
JIoKycy pe3nCTEeHTHOCTM COOTBETCTBYeT aMMIMKOH pa3me-
pom 500 n. H. (Koishihara et al., 2020);

«  SCAR-R1A - ycToitunBocTb K ¢putodpToposy (reH Rpfl). An-
nesnto Pe3nNCTEHTHOCTM COOTBETCTBYET aMIM/IKOH pPa3mepoM
285 n. H. (Haymes et al., 2000);

+ STS-Rca2_240 - ycToumnBOCTb K aHTPakHO3Y (reH Rca2). An-
nesnto Pe3nNCTEHTHOCTM COOTBETCTBYET aMIM/IKOH Pa3mepoM
240 n. H. (Lerceteau-Kohler et al., 2005).

MonvmepasHylo LeMHylo peakuuio NPOBOAWIN B TepMo-
umknepe T100 (Bio-Rad, CLLIA) c ncnonb3oBaHnem OnMcaHHbIX
paHee Habopa peakTBOB, MPaMepPOB 1 NPOrpaMm aMmnIneu-
Kauum (JTepkuH 1 ap., 2019; JNbkuH, JlykbaHuyk, 2020, 2023a).
PasgeneHne npofyKToB amnanduKauum ocyLecTBaAIN MeTo-
oM aneKkTpodopesa B 2 % arapo3HoMm rene. B KauecTse mapke-
pa monekynapHoro Beca nucrnonb3osanu IHK-mapkep Step100
(«Bronabmukc», Poccua).

QeHOTUNMYECKYIO OLEeHKY YCTONYMBOCTN 3eMSIAHMKMN K aH-
TPaKHO3HOW 1 GUTOGTOPO3HOW FTHUAAM HE MPOBOAUAN BCel-
CTBME OTCYTCTBUA Ha SKCMEPUMEHTalNbHbIX yyacTKax Hacaxzae-
HWUIA oyaroB UHdekummn. OfHako BanuaaLma ANarHOCTUYECKNX
mapkepos STS-Rca2_240 n SCAR-RTA ¢ ncnonb3oBaHvem re-
HOMMa3Mbl OTEYECTBEHHbIX COPTOB 3eMJIAHMKMN BbINOHANACH
apyrumu astopamu (Njuguna, 2010; MrkyHoBa, 2011; Xpabpos
1 ap., 2021), B CBA3M C YeM MOXHO FOBOPUTb O HANIMYMK YCTON-
ynBOCTM y GOPM C MUAEHTUOULMPOBAHHBIMU MapPKePHbIMU
¢dparmeHTamun. Banupauma mapkepa IB535110 6bina nposege-
Ha Hamu paHee (JTbIKKH, JlyKbAHUYK, 2024): yCTaHOBMIEHO, YTO
BCE FeHOTUMbI 3eMSIAHNKN C MAEHTUGMLMPOBAHHBIM TOKYCOM
08 To-f xapaKTepu3yTca OTCYTCTBMEM NPU3HAKOB MOPAXEHUA
MYYHUCTOW POCOMN. B 4yacTHOCTK, yCTONUMBOCTBIO K S. macularis
obnagatoT anukopacTywmin Bua F. orientalis v copTta 3eMnaHNKN
capoBoli bbinnHHasg, Faith, Florence n Malwina.

MonyyeHHble 3KcCMepuMeHTaNbHble faHHble obpabaTbiBa-
NINCb MeTOAaMMN MaTeMaTUYeCKol CTaTUCTUKI C UCMONb30BaHU-
eM KoMnbtoTepHo nporpammbl Microsoft Excel.

Pe3ynbTaTbl M 06CYKaeHNE

CoBpeMeHHble CopTa 3eMMAHVKN CafjloBON AOMIXKHbI XapaKTe-
pU30BaTbCA KOMIMIEKCHOWN YCTOMYMBOCTbIO K Haubonee pac-
npocTpaHeHHbIM 3aboneBaHuAmM (ToBoposa 1 ap., 2008; Barbey
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A.S. Lyzhin, L.V. Luk’yanchuk

Molecular screening of resistance alleles 08 To-f,
Rca2 and RpfT1 in strawberry hybrid progeny

Ta6nuua 1. MpucyTcTBrE annenei PesucTEHTHOCTY K IPUOHbBIM MAaTOreHaM y UCXOLHbIX GOPM 3eMIIAHNKM
Table 1. Presence of resistance alleles to fungal pathogens in the strawberry initial forms

feHoTUN QTL 08 To-f leH Rpf1 leH Rca2 JInTepaTypHbI NCTOYHUK
(ycTonumeocTb (ycTonumsocTb (ycTonumsocTb
K My4YHUCTOM poce) K duTtodToposy) K @aHTpaKkHO3y)
F. orientalis Los. (KOHTpOnb) 1 0 0
JlykbaHuyK 1 gp., 2018;
MNpuBnekaTenbHas 0 0 0 Tlonkuk, SlyKbaHuyk, 2024
Denepsepk
F. virginiana subsp. platypetala 0 1 0 JlykbAHUyK 1 ap., 2018;
(Rydb.) Staudt (koHTponb) JNbbkuH, JlykbAHUYK, 2020, 2024
Elianny (koHTpoOnb) 0 0 1
BbinMHHasA 1 1 0 NbpxnH v ap., 2019;
JbrkuH, JlykbAHYyK, 2020, 2024
Onumnuinckana Hagexaa 0 0 0
Faith 1 0 0
NbpkuH, JlykbAHuyK, 2024;
Florence 1 0 1 Keldibekova et al., 2024;
Heony6n. paHHble
Malwina 1 0 1
Tea 0 0 0 Heony6n. paHHble

et al.,, 2019), B cBA3M C YeM OAHOW N3 BarKHENLUNX 3a[ay cenek-
LUMOHHON paboTbl ABNseTCA 0O6beuHeHre B OHOM reHoTune
reHeTnyeckmnx GakTopoB YCTOMYMBOCTU K PasfiMyHbIM naTtore-
Ham. Jlokycbl 08 To-f (ycTOMuMBOCTb K MyuYHMCTON poce), Rca2
(yCTOMUMBOCTb K aHTPaKHO3HOWN YepHoW rHunwm), Rpfl (ycToii-
4YnMBOCTb K GUTODTOPO3HOM KOPHEBOW FHMIMN) KapTUPOBaHbI Ha
pa3Hbix xpoMmocomax (Haymes et al., 2000; Lerceteau-Kohler et
al., 2005; Koishihara et al., 2020), no3Tomy HeT NpenATCTBWNA ANA
WNHTPOrpeccuu Lenesbix annener B OanH reHoTumn.

B aHanusmpyembix KOMOMHaUWAX CKpelyBaHuA npes-
CTaBneHbl KOMOVHaUMUM ABYX M3 TPeX JIOKYCOB YCTONUYMBOCTU:
08 To-f+Rpfl (BbinuHHAA X Onumnuiickas Hagexpaa, Onum-
nunckaa Hagexpa X bbinnHHaa, boinuHHaa X DeliepBepk,
DeliepBepk X bbinvHHaA, lNpuBnekatenbHasa X bbinnHHaA);
08 To-f+Rca2 (Malwina x Tea, Florence x Faith). ictouHrkamm
annenen pe3nCcTeHTHOCTY CRy»aT UcxogHble Gopmbl BbinmHHas
(08 To-f+Rpf1), Malwina (08 To-f+Rca2), Florence (08 To-f+Rca?2)
u Faith (08 To-f) (JIbxkunH, JTykbAHUYK, 2020, 20233, 6).

COOTBETCTBEHHO, B IMOPVAHOM MOTOMCTBE BbISIB/IEHBI [1Ba
BapMaHTa KOMOVHaLM NOKYCoB ycTonunsoctu — 08 To-f+Rpf1
n 08 To-f+Rca2. Mpwn 3TOM HEOBXOAMMO OTMETUTb, YTO BCE M-
6puabl C NAEHTUPULMPOBAHHBIMU ANNENAMI PE3NCTEHTHOCTU
VIMEIOT reTepo3mroTHbIN reHoTUM. TeopeTnyeckn roMo3nroTHbIe
no annento ycronunsoctn 08 To-f GbopMbl 3eMAAHMKN MOTYT
NpUCYTCTBOBaTb B KOMOMHaLMK ckpelwmnBaHusa Florence X Faith,
OfHaKO MCNosib3yemMble 4j1A aHanv3a Mapkepbl He NMO3BONAIT
OTNINYNTb reTePO3UTOTHbIE FTEHOTUMbI OT FOMO3UTOTHbIX.

MapkepHble pparmeHTbl aHaNN3MPYEMbIX JIOKYCOB Y 13yyae-
MbIX TMOPVAOB YETKO BM3YyanmM3MpoBaNuChb Ha 3neKTpodope-
rpaMmax, pasmepbl COOTBETCTBOBAIN TaKOBbIM Y KOHTPOJIbHbIX
dopm. Mpumepbl anekTpodopeTnYecKmx CNeKTPOB MoKasaHbl
Ha puc. 1-3, pe3ynbTaTbl aHasv3a NpefCcTaBneHbl B Tabn. 2.

KonnyectBo cesiHueB ¢ reHoTnom 08 To-f+Rpf1 BapbrpoBa-
no ot 9.3 % (bbinnHHaa X Oenepsepk) Ao 30.3 % (Onumnuinckas
Hafexzaa X BbinnHHas) npu cpegHem no KOMOMHaUMAM CKpe-
WMBaHUA 3HayeHun 17.2 %. B kombrHaumm ckpelymBaHus bbl-
nuHHaA X OnuMnuinckan Hagexaa reHotun 08 To-f+Rpf1 umetot
cesHUbl 61-5, 61-6; B KOMOMHaummn BbinnHHaa x MeilepBepk —
cesHUbl 62-6, 62-33, 62-34, 62-41; B KombUHauuu OnnMMNU-
cKas Hagexnaa X boinuHHana — rmbpugpl 65-1, 65-8, 65-11, 65-14,
65-16, 65-17, 65-21, 65-22, 65-30, 65-35; B KOMOUHauuu Mpu-
BrieKaTenbHas X bbinuHHaa — popmbl 72-17,72-27,72-35, 72-59,
72-88; B KombrHauuy QeiepBepk X bbinuHHaA — cesHubl 69-5,
69-6, 69-7,69-8, 69-11, 69-35, 69-36, 69-40, 69-47.

Mpy 5TOM HEOOXOAUMO OTMETUTb 3HAUUTENIbHYIO Pa3HULY
B KONMYecTBe rnbprpaoB ¢ reHotunom 08 To-f+Rpf1: mexay oT-
JenbHbIMM KOMOUHALMAMU OHa AocTurana 3.3 pasa, XoTs 1c-
TOYHVIKOM asfeneii pe3nucTeHTHOCTM BO BCEX BapuaHTax Obl
OAWH Y TOT »e copT bbinuHHan. CylecTBeHHasa pasHuLa B KO-
yecTBe cefHLEeB C ByMsA JIOKYCaM/ YCTONYMBOCTN OTMEYeHa 1
MeXIy rMoprAHbIMM KOMOVHAUMAMY B PELMMPOKHbIX CKpeLu-
BaHUAX cOPTOB bbinnHHaa n Onumnuinckasa Hagexnaa, bbinuHHaa
n Qenepsepk: 1.8 1 2.1 pa3a COOTBETCTBEHHO. B 060u1x BapuaH-
Tax bosbllee KONMUYECTBO CeAHLEeB C reHoTtunom 08 To-f+Rpfl
BbIAABJIEHO NPW MCMONb30BaHNM NCTOYHMKA LieNeBbIX JIOKYCOB B
KayecTBe OTLOBCKOWN popMmbl.

KonuuectBo ceaHueB ¢ reHotunom 08 To-f+Rca2 coctaBuno
18.7 % B KombuHauum Malwina x Tea n 27.5 % B KOMOUHaL WK
Florence x Faith. CpeiHee 3HaueHue no kKombuHaumsam —23.1 %.
B rmbpupHon cembe Malwina X Tea KOMOUHALMIO JIOKYCOB
08 To-fv Rca2 imetot ceanubl 3/4-2,3/4-8,3/4-17,3/4-23,3/4-24,
3/4-31; B KombuHauuu Florence X Faith — rubpugp 3/9-3, 3/9-6,
3/9-11, 3/9-22, 3/9-24, 3/9-25, 3/9-28, 3/9-30, 3/9-33, 3/9-34,
3/9-40. Bonbluee KonMyecTBO rMOPUAOB C ABYMA JIOKyCaMu

107

Cenekuusa pactenuii / Plant breeding



A.C. JIbiKuH, N.B. JlykbAHUYK MoneKynApHbIi CKPUHWHT annenei pe3nucteHTHocTn 08 To-f,
Rca2 v Rpf1 B rbpriAHOM MOTOMCTBE 3eMJISIHVKU CafoBOM

Puic. 1. nektpodopeTnyeckuii npodunb MapKepHbix GparmeHToB reHa Rpf1y rubpraHbIX CeAHLLEB 3eMIIAHU-
K1 (KoMbrHaLma ckpelwmsaHua boinuHHaa x Oeitepsepk). P1 - bbinnHHas, P2 - Oeiiepsepk, 1-13 - rubpug-
Hble CeAHLbl

Fig. 1. Electrophoretic profile of the Rpf1 gene marker fragments in strawberry hybrid seedlings (crossing
combination Bylinnaya x Feyyerverk). P1 - Bylinnaya, P2 - Feyyerverk, 1-13 - hybrid seedlings

Puc. 2. SnekTpodopeTnueckunii Npodunb MapKepHbix GparmeHToB nokyca 08 To-fy rmbpraHbIX ceAHLEB 3eM-
NAHUKM (KOMBUHALNA CKpeLwwrBaHnA bbinnHHan X Onumnuinckas Hagexaa). P1 - boinnHHan, P2 — Onumnui-
cKas Haexna, 3—15 - rnbpuraHble cesHuUbl

Fig. 2. Electrophoretic profile of the 08 To-f locus marker fragments in strawberry hybrid seedlings (crossing
combination Bylinnaya x Olimpiyskaya nadezhda). P1 — Bylinnaya, P2 — Olimpiyskaya nadezhda, 3-15 - hy-
brid seedlings

Puc. 3. SnekTpodopeTuuecknii npodusib MapKepHbIX pparMeHTOB reHa Rca2 y rmbpufHbIx ceaHLeB 3emMna-
HUKK (KOMOVHaumA ckpelwBaHua Malwina X Tea). P1 — Malwina, P2 - Tea, 1-8 — rubpugHble cesHLbl

Fig. 3. Electrophoretic profile of the Rca2 gene marker fragments in strawberry hybrid seedlings (crossing
combination Malwina X Tea). P1 — Malwina, P2 — Tea, 1-8 — hybrid seedlings

Ta6nuua 2. Yactota COBMECTHOrO HacieoBaHWsA JIOKYCOB pe3ncTeHTHocTU 08 To-f, Rca2 v Rpf1
B rMOpUAHOM NOTOMCTBE 3eMAHNKMN Caf0BON
Table 2. The frequency of co-inheritance of resistance loci 08 To-f, Rca2 and Rpf1 in hybrid progeny of strawberry

KombuHauus ckpelirBaHuma Konnuectso cesaHueB, %

leHoTun 08 To-f+Rca2  TeHoTun 08 To-f+Rpf1

BbbinunHas (08 To-f+Rpf1+rca2) x Onumnuiickas Hagexnaa (rpf1 +rca2) 0 16.667
BbinviHHas (08 To-f+Rpf1+rca2) x Oeliepsepk (rpfl+rcal) 0 9.302
Onumnuiickas Hapexnaa (rpf1+rca2) X boinuHHas (08 To-f+Rpf1+rca2) 0 30.303
MpuBnekatenbHasn (rpf1+rca2) x boinunHHas (08 To-f+Rpf1+rca2) 0 10.417
MenepBepk (rpf1+rca2) x boinuHHas (08To-f+Rpf1+rca2) 0 19.149
Malwina (08 To-f+rpf1+Rca2) x Tea (rpf1+rca2) 18.750 0
Florence (08 To-f+rpf1+Rca2) x Faith (08 To-f+rpf1+rca2) 27.500 0
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pe3ncTeHTHOCTM B KOMOUHauwmu Florence X Faith o6ycnosneHo
Tem, 4To 06e poauTenbckue GopMbl ABNATCA UCTOYHUKAMU
OJIHOTO 13 LieneBbIX JIOKycoB (08 To-f).

HecmoTps Ha To yTO B nocnepHee BPeMsi MONEKYSsipHble
MapKepbl JIOKYCOB YCTONYMBOCTY K MAaTOreHaM akTUBHO MCMOJb-
3yITCA ONs1 U3YYEHUs] TEeHETUYECKNX Konnekuuin (Sturzeanu
et al, 2016; Miller-Butler et al., 2019; Xpabpos un ap., 2021) n
MapKep-onocpeoBaHHON cenekuun 3eMnaHmKm (Sturzeanu et
al., 2021; NepkuH, NykbaHuyk, 20236; Keldibekova et al., 2024),
NOEHTUGULMPOBAHHbBIE KOMIMJIEKCHbIE TEHETUYECKNE NCTOYHN-
KU YCTOMUYMBOCTM MPAKTUYECKM OTCYTCTBYIOT. B uacTHOCTH, CO-
yeTaHvie reHoB Rca2 n Rpf1 BbiABNneHo y copToB Benton, Real, a
TaKkxe y oTbopHbIX popm 08-14-42 n 08-14-8 (Sturzeanu et al.,
2017), ogHaKo OOJbLUMHCTBO MCCNeOBaHUI MOCBALLEHO UAEH-
TMdUKaLMM TeHETUYECKNX WCTOYHUKOB OTAENbHbIX JTOKYCOB
YCTONYMBOCTM.

CefHLEB, COBMELLAIOLIMX B FEHOTUME NTOKYCbl YCTONYMBOCTU
08 To-f, Rca2 vi Rpf1, BbisiBNEHO He ObIN0. ITO OOBACHAETCA TEM,
UTO B aHaNM3MpyembIX TMOPUAHBIX KOMOVHALMAX NPUCYTCTBY-
€T Mo ABa annens pe3ncTeHTHOCTU. [Insa nonyyeHns rubpugos
3eMNIAHVKM C KOMIJIEKCHOW YCTOMYMBOCTbIO K S. macularis
f. fragariae, C. acutatum v P. fragariae var. fragariae Hamu nna-
HUpYyeTCA NpoBefieHre rmMbpran3aunn mexay naeHTudnyupo-
BaHHbIMY MMOPUIHBIMY CEAHLAMUN — UCTOYHVKAMUN OTAENbHbIX
JIOKYCOB YCTONUMBOCTMU.

3aknoyeHne

B pesynbrate npoBefeHHbIX MCCNeAOBaHUN onpefeneHbl Ya-

CTOTbl COBMECTHOrO Hac/iiefoBaHUA B rmMbpraHOM MOTOMCTBE

3eMNAHKKM NoKycoB 08 To-f, Rca2 v Rpf1 n ngeHTnduumpoBaHbl

nepcnekTUBHblE CeAHLbl, COBMELLAOLME HECKOMbKO LieNneBblX

JIOKYCOB YCTOMUYMBOCTM K NaTOreHam:

+ 08 To-f (ycToNuMBOCTb K My4HUCTOW poce) n Rpf1 (ycTonum-
BOCTb K PUTOGTOPO3HON KOPHEBOW MHUIM) — CceAHubl 61-5,
61-6 (bbiMnHHaa x OnuMnuncKaa Hagexpaa), 62-6, 62-33,
62-34, 62-41 (bbinuHHaa x QeliepBepk), 65-1, 65-8, 65-11,
65-14, 65-16, 65-17, 65-21, 65-22, 65-30, 65-35 (Onumnun-
CKas Hagexnaa X bbinuHHag), 72-17, 72-27, 72-35, 72-59,
72-88 (MpuBnekatenbHaa X bbinnHHan), 69-5, 69-6, 69-7,
69-8, 69-11, 69-35, 69-36, 69-40, 69-47 (DeliepBepk X bbi-
SIMHHaA);

+ 08 To-f (ycTouMBOCTb K My4YHUCTOW poce) u Rca2 (ycton-
UMBOCTb K aHTPAKHO3HOW YepHOW rHunmn) — rmbpuabl 3/4-2,
3/4-8, 3/4-17, 3/4-23, 3/4-24, 3/4-31 (Malwina x Tea), 3/9-3,
3/9-6, 3/9-11, 3/9-22, 3/9-24, 3/9-25, 3/9-28, 3/9-30, 3/9-33,
3/9-34, 3/9-40 (Florence X Faith).
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