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S,S,-TMHUN — 3PPEKTUBHBIN NHCTPYMEHT
IIJISI BOBJIEUEHMS B CeJIeKIMIO IIeHHOI'0 reHo(oH1a
1 EBN OUIIIONOHBIX OUKIX BUOOB KapTodeJs

A.TL Epmuma @, 10.B. TToatoxosuy, E.B. Boponkosa, O.H. Iyxacsu

locynapcTBeHHOE HayuHoe yupexaeHue «HcTUTYT reHeTukn 1 uutonorum HAH benapycuy, MuHck, Pecny6nuka benapycb

NmeeTcA pap LeHHbIX Ans cenekuymmn AUKNX BUAoB KapTodens, B YacT-
HocTn T EBN MeKcuKaHCKre annnovgHble BUAbl, KOTOpble NpakTuye-
CKM He CKPELLMBAIOTCA C KYNIbTYPHbIM KapTodenem, BKoyasa guransio-
nabl Solanum tuberosum (2x, 2 EBN), n3-3a KeCTKuX npe- 1 NocT3n-
FOTHbIX MEKBULOBbIX PENPOAYKTUBHBIX 6apbepoB. 1A BoBneyeHus

B ceneKkuuto reHopoHAaa 3TVX BULOB NpegiaraeTcsa UCnosib30BaTbh
opurvHanbHble S,S -nunHuu (F, anrannonppl S. tuberosum x S. verruco-
sum), y KOTOpbIX S;-annenm KynbTypHoro kaptodena 3amelleHbl Ha S,
OT CaMOCOBMECTMOTO AUMIOMAHOTO BUAA S. verrucosum, He obpasy-
toulero nectuyHbix S-PHKas. Mpegnonaranock, 4to 6narogapa Hanu-
4Mo B TOMO3UIOTHOM COCTOAHUM S-TeHOB, MPUBHECEHHBIX OT S. ver-
rucosum, S,S,-IVHNN MEIOT Te >Ke BO3MOXKHOCTIN ANA YCTPaHeHWsA
NpPe3nroTHON HECOBMECTUMOCTU NPV MEXBMAOBOW rmbpuansaymu,
YTO M 3TOT AMKUIA B, OBHAKO NX MCMONb30BaHVe MO3BOSIUT YCTPaHUTb
HexenaTenbHble 3G deKTbl, CBA3aHHbIE C ero NPUMeHeHneMm (My»KcKas
CTepPUNBbHOCTb M’MOPUAOB, MOHXKEHHOE KNybHeobpa3oBaHue). Lienbio
nccnepoBaHns 6bina oueHKa 3GpdeKTMBHOCTY MCMofb3oBaHuA S,S,-nu-
HUI (MO CpaBHEHMIO C S. verrucosum) B KauecTBe NocpefHunKa ans Bo-
BneyeHnn B cenekumio 1 EBN Bupos kapTodens S. bulbocastanum,

S. pinnatisectum wn S. polyadenium. YctaHoBReHO, uto S,S,-nMHMK npe-
BOCXOAAT S. verrucosum no 3¢pekTmBHOCTM rmbpuansaumm c 1 EBN
BMAaMun 6narogapa o6uIbHOMY U NPOAOCIKUTENBHOMY LIBETEHUIO B
6onee No3aHWeE, MO CPABHEHMIO C S. verrucosum, CPOKK, Korfa HacTy-
naet uBeTeHune BUAOB-onbiinTenen. Cpean rubpuaos mexay S,S,-nm-
HuAMK 1 1 EBN guknmmn Bugamm 6bi110 4OCTOBEPHO MEHbLLE CTEPUSIb-
HbIX N HU3KOhEPTUNBbHBIX FEHOTMMNOB M 6OJIbLLE FEeHOTUMOB CO CpefHel
1 BbICOKOWN GYHKLMOHanbHo GbepTuiibHOCTbIO NbbLbl. OHM 06naga-
nu 6onee BbICOKOW CNOCOBHOCTbIO K KNybHeobpa3oBaHuio, 6narogaps
yemy, B OT/IMUME OT r’MOPUAOB Ha OCHOBE S. verrucosum, Gbinv npuroa-
Hbl 1A MHOTONETHeN CeneKkLMOHHON OLLEHKM B MOJIEBbIX YCIOBUAX.
MonyyeHHble MEXXBMAOBBIE FTMOPYADI Y4ANOCh CKPECTUTb B KaUecTBe
MaTepUHCKMX Gopm ¢ gurannovgamu S. tuberosum.

KnioueBble cnosa: KapTodenb; oThaneHHasa rmbpuamnsaums; npesurot-
HaA HeCOBMeCTUMOCTb; 6anaHCcoBOe Yncno aHgocnepma — EBN;
S. verrucosum; S, S,-nuHnN.
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S,S,-lines is an effective tool

for involvement of the valuable
genepool of 1 EBN diploid potato
species into breeding

A.P. Yermishin ®, Yu.V. Polyukhovich,
E.V. Voronkova, O.N. Gukasyan

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

There is a set of wild potato species valuable for
breeding, in particular 1 EBN diploid species from
Mexico, which is practically not crossable to cultivated
potatoes, including Solanum tuberosum dihaploids
(2x, 2 EBN), because of strict pre- and postzygotic inter-
specific reproductive barriers. It is proposed to involve
that species germplasm into breeding by using the
original §,S,-lines (F, S. tuberosum dihaploids x S. ver-
rucosum), in which S-alleles have been substituted for
S, from the self-compatible diploid species S. verruco-
sum not producing stylar S-RNase. It was anticipated
that S,S,-lines have the same ability for elimination of
prezygotic incompatibility in interspecific hybridiza-
tion as S. verrucosum due to S-genes of that species

in homozygous state. However, their use would help
avoid undesirable effects associated with S. verrucosum
application (male sterility and reduced tuber formation
in hybrids). The aim of the research was estimation of
the efficiency of using S,S,-lines, in comparison with

S. verrucosum, as a bridge for involvement of the 1 EBN
potato species S. bulbocastanum, S. pinnatisectum and
S. polyadenium into breeding. It was revealed that
S5,S,-lines excels S. verrucosum in hybridization efficacy
due to abundant and prolonged flowering in later
term than S. verrucosum, when flowering of pollinator
species occurs. There were significantly less sterile or
low fertility genotypes among the hybrids between
S.,S,-lines and 1 EBN wild species. They had higher
ability for tuber formation, and so they were suitable
for long term field trials, contrast to hybrids with

S. verrucosum. The interspecific hybrids produced were
crossed as female parents to S. tuberosum dihaploids.

Kew words: potato; hybridization between distantly
related species; prezygotic incompatibility; endosperm
balance number - EBN; S. verrucosum; S,S,-lines.



JTHO W3 Ba)KHBIX HAIlPaBJICHUH B CEJIEKLIUH KapTode-

JIsl — ICTIONB30BaHNE TeHO(OH 1A TUKHUX BUJIOB C IIEJIBI0

pacHImpeHHts aJUIeIBHOTO pa3HO00pasnsl KyJIETYpPHOTO
Kaproesi, MHTPOrPECCUN HOBBIX T€HOB YCTOWYMBOCTH K
00mne3HAM 1 BpeANTEIAM. BOIBIIMHCTBO IUTUIONIHBIX F0XKHO-
AMEPHUKAHCKUX TUKHX U MPUMHUTHUBHBIX KYJIBTYPHBIX BH-
JIOB KapToQelsisi XOpOILIO CKPEUIMBAIOTCS C JAUTrarIonaaMu
(2n =2x =24) Solanum tuberosum. ITpumeHeHne GeKKpocca
1 0TOOpa Ha TUIUIOMTHOM YPOBHE IO3BOJSET 3()(EeKTHB-
HO OCYIIECTBIISITh HHTPOI'PECCHIO TEHOB JAMKUX BHUJIOB B
CEJIEKIMOHHBII MaTepuai, a ¢ NOMOIIBIO MEHOTHYECKOTO
YIABOEHHUSI XPOMOCOM IEPEHOCHUTh MX Ha TETPAIUIOWTHBIN
yposenb (Jansky et al., 1990). OnHako umMeeTcs psiji LEHHBIX
JUIS CENIEKIINU INKUX BUI0B KapTo(ess, B 4aCTHOCTH TPyTIa
MEKCHUKaHCKHX JIUTIIIONHBIX BUIOB U3 ceKiuii Bulbocastana,
Pinnatisecta, Polyadenia, KoTopble IPaKTUYECKH HE CKPEIIH-
BAIOTCS C KyJIBTYPHBIM KapTo(eneM, BKIIIoUast AUTAIIONIbI
S. tuberosum.

[IpoGnembl TONyYeHHsI MEXKBUIOBBIX THOPUAOB C HX
Y4acTHEM CBSI3aHBI IPEXK/E BCETO C TMOEIbI0 THOPUIHBIX
3apOJIBIIIEH BCIIEICTBUE HEJOPA3BUTHS SHIOCIIEPMA, YTO 00b-
SCHSIIOT pa3nnuusMu ux dgdexrurHoit monaHoct (EBN —
GamancoBoro uucna suaocnepma), pasHoit 1 EBN, n addex-
TUBHOH TongHOCTH qurarmionios (2 EBN). B coorBercTBIH
¢ wionaHocteio 1 EBN Bubl KapTodesnst 00beAnHEHBI 110
rpymmam ckpermuBanus: 2x (1 EBN), 2x (2 EBN), 3x (2 EBN),
4x (2 EBN), 4x (4 EBN) u 6x (4 EBN). [{st ycriemrHo TH-
opunuzannu EBN poaurensckux Gpopm T0IKHBI COBIAAATH
(Johnston, Hanneman, 1980, 1982; Carputo et al., 1999;
Hanneman, 1999). Kpome Toro, 11t AUTUTOMIHBIX BHIOB Kap-
To(esist u3 MEeKCHKH PY THOPUU3ALIUH UX C IUTaIIONIaMU
S. tuberosum xapaKkTepHBI TaKOKe MPE3UTOTHBIE Oaphephl HECO-
BMECTHMOCTH, KOTOPBIE ITPOSIBIISTIOTCS B BU/I€ HHTHOMPOBAHUS
pocTa IbUIBLEBBIX TPYOOK B nectuke (Maxanbko, 2008).

MeTo/p! ITPEOI0NICHNUST HA3BaHHBIX MEKBH/IOBBIX PETIPOITYK-
THUBHBIX 0apbepOB C LENIbI0 HHTPOTPECCHUU B CENCKIIMOHHBIN
Marepuai 1eHHoro renodonna 1 EBN nurmionaHbix BU0B
kaprodemns (Hermsen, Ramanna, 1973; Bamberg, 1990; Cardi
etal., 1993; Carputo etal., 1997; Nyman, Waara, 1997; Thieme
et al., 1997; Helgeson et al., 1998; u ap.) TEXHHUYESCKHU CIIOXK-
HBIC ¥ B OOJBITHMHCTBE ciydaeB Hed(heKTHBHEBIE.

Pa3paboranHas HAMH TEXHOJIOTHsI BOBJICUCHUS B CEJICKIINIO
1 EBN BuzioB kaprodesnsi OCHOBaHa Ha TMIIOTE3€, COINIACHO
KOTOPO¥ B TIBUIBLIE HITH CPEAN STHIIEKIETOK HEKOTOPBIX 00pa3-
LIOB 3TUX BUA0B Hapsay ¢ HopMaibHbIMU 0.5 EBN rametamu
MOXKET IIPUCYTCTBOBATH HEOOJIBIIIOE KOJINYECTBO HETHITHYHBIX
1 EBN (HO HOpMaITbHOH TNTOWAHOCTH — 71) TaMeT. [ IpranaaMu
TOTO, YTO rMOpUIHBIE ceMeHa B MHTep-EBN ckpenuBanmsax
HE 3aBsI3bIBAIOTCSI WJIM 3aBSI3bIBAIOTCS OYEHBb PEIKO, MOTYT
OBITH HU3Kas YaCTOTA HETUITMYHBIX FaMeT, HU3Kask (pyHKIHOo-
HasbHAasl PEepPTUIILHOCTD TBUIBIIBI ONBIIIUTEINCH, TPE3UTOTHAS
ME>KBHUJIOBasi HECOBMECTUMOCTb, ITPEXKIEBPEMEHHOE OChIIa-
HHUE WM HEJOPa3BUTHE MAJIOCEMSHHBIX SITOA. YCTpaHEHHUE
WJIM MUHUMHA3AIHS Ha3BaHHBIX (DAKTOPOB, IPETIATCTBYIOIINX
JIOCTIIKCHUIO 3aBSI3U IbUIBLIEBBIMH TPYOKaMH HETUITUYHBIX
raMeT, TI03BOJIHMJIO HaM TMOJYYUTh CPAaBHHUTENBHO OONBIIOE
KOJIMYECTBO TMOPHTHBIX CEMSTH MEKTY BHJIOM-ITOCPEHUKOM
S. verrucosum (2x, 2 EBN) u psimom 1 EBN Buyios. ['mbpu-
JIbl OTHOCHUTEINIBHO JIETKO CKPELIMBAINCH C JUTaNIONuaAaMu
S. tuberosum (2x, 2 EBN), 4T0 OTKpBIBacT BO3MOXHOCTH
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a¢dekTrBHOI HHTpOrpeccun LeHHbIX TeHoB | EBN Bu0B B
cenekroHHbIN Marepuan ([TomoxoBud u 1p., 2011; Yermishin
etal., 2011, 2014).

Cpenu ¢GakTopoB, 00CCICUUBIINX YCIIEX MPOBEICHHON
THOpPHIM3aIMN, Ha HAlll B3I, HAaHOOMIbIIIee 3HAUCHUE NMETIO
UCIIONIb30BaHUE JUIsl YCTPAHEHHUSI IPE3UTOTHONH HECOBMECTH-
MOCTH JJUKOTO JIMTUIONIHOTO BUa KapTodens S. verrucosum.

YV xapTodens mpe3uroTHsIe 6apbepbl HIMEIOT MECTO KaK IPH
BHYTPUBHU/IOBBIX, TaK W MPU MEXBHIOBBIX CKPCIIMBAHUSIX.
Jlist TUIIONHBIX BUIOB Solanum XapakTepHa CHCTeMa OHO-
JIOKyCHOM TaMeTO(hUTHOHM CaMOHECOBMECTHMOCTH, CBSI3aHHAS
¢ (D)yHKIMOHMPOBAHUEM S-JOKyca, KOTOPBIH MOXET OBITH
MPEJICTABJICH Y KOHKPETHOI'O TE€HOTHIIA PA3HBIMH aJUICIISIMU.
IIpoaykramMy MECTHYHOTO KOMIIOHEHTA S-TOKyCa SIBISIFOTCS
TJIMKOTIPOTENHBI, NMEIOIINEe PUOOHYKICa3HyI0 aKTHBHOCTh
(S-PHKa3sr). S-PHKa3el MoryT cBOOOIHO ITPOHUKATH B LU~
TOIUIA3MY TIBUTBIIEBBIX TPYOOK M, AEHCTBYS KaK MHTHOUTOP
Ipolecca TPAHCISINT, OCTaHABIMBATh UX POCT. DTOT CBOE-
00pa3Hblil Gapbep MOTYT MPEOAOJICTh JHIIb TE MbUIBLICBbIC
TpyOKH, KOTOPBIE COZIEPIKAT ONPENEICHHBIC TPOLYKTHI, CIIO-
cobHble ne3akTuBUpoBarh coorBercTBytomue PHKaszer (Ep-
mutg, 2001).

JKuit TUTUTonTHBIN B KapTodens u3 Mekcuku S. ver-
rucosum B CUCTEMaTHYECKOM OTHOIICHUH OJIH30K FOXKHO-
aMepHKaHCKHM BujiaM KapTodesst, B ToM uucie S. tuberosum
(Hawkes, 1990). Oqrako B oTii9ne 0T OOJBITMHCTBA TATLIO-
WJIHBIX BHJIOB KapTo(dens OH SBISETCS CaMOCOBMECTHMBIM,
T. €. CIOCOOCH 3aBs3bIBATh CEMEHa IPpU caMoornblIeHnH. Kak
Y IS MHOTUX CaMOCOBMECTHUMBIX BUJIOB, ISl S. verrucosum
XapakTepHa OJJHOCTOPOHHSISI HECOBMECTUMOCTb: OH JIETKO 3a-
BS3BIBAET ceMeHa B ckpemuBaHusax ¢ 2 EBN nurmmongHbi-
MU BHIAMH KapTodesns B Ka4eCTBE MaTePUHCKOH (OPMBI U
MPAKTHYCCKH HE 3aBS3BIBACT CEMSIH B TAKMX CKPEIMBAHHAX
IIPU WCIIOJIb30BAaHUHU €0 B KaueCTBE OIBUIMTEINS, HECMOTPSI
Ha BBICOKY0, KaK ITPaBII0, QyHKIIMOHAIBHYIO (PepTHIBHOCTD
TIBUTBIIBL.

IIpu n3ydyeHun MEXaHU3MOB OJHOCTOPOHHEH MEXBUIO-
BOM HECOBMECTHUMOCTH C ydacTueMm S. verrucosum ObLIO
YCTAHOBIJIEHO, YTO CaMOCOBMECTHUMOCTH HEKOTOPBIX 00-
pa3LoB 3TOro Buja 00yCJIOBIEHA OTCYTCTBUEM B IECTHKAX
S-PHKa3 (Eijlander, 1998). N3BecTHO, YTO MpH ONBUICHUH
S. verrucosum He TOJIBLKO COOCTBEHHOM MBIIBLION, HO M ITBLTb-
O IpyTruX BUIOB KapToders, B ToM ynciie umetoiux 1 EBN,
He HaOIIo1aeTCst HHTHOMPOBAHMUS POCTA MBUTBIIEBBIX TPYOOK,
Y OHM B OOJIBIIIOM KOJMYECTBE MOTYT JIOCTHUTaTh CEMSIIOU-
ku (Hermsen, Ramanna, 1976). BriepBeie Ha CBsI3b 3TOTO
CBOMCTBA S. verrucosum ¢ OTCYTCTBUEM Y HETO MECTUYHBIX
S-PHKas3 n HanmaueM BUAOCTICHU(UISCKOTO el S-TeHa —
S, — 65110 yKa3aHo B Hawell pabore (Epmumun, 2001).

B nmreparype mmeercs psa cooOmeHnit 00 NCIONb30Ba-
HUH (¢ pa3Hoii noseit yenexa) S. verrucosum B Ka4eCTBE TO-
Cpe/IHHKa JUIsl BOBJICUEHHMSI B CEJICKIIMIO LIEHHOTO reHo(oH 12
1 EBN aummongHbsIX AWKUX BHIOB KapTtodens (Hermsen,
Ramanna, 1976; Kamepa3z u np., 1982; Dinu et al., 2005;
Jansky, Hamernik, 2009; TTosroxoBud u jp., 2011; Yermishin
etal., 2014). Taxke moka3zaHa BeICOKast 3(h(EKTUBHOCTH ITOTO
BU/Ia JUISL IPEOIOJICHNUS OTHOCTOPOHHEH HECOBMECTHMOCTH,
XapakTepHO# aisi rudpunuzanun Mexny S. tuberosum u
JTUKAMH TETPAIUIONIHBIMU BUAaMHU KapTodens S. acaule n
S. stoloniferum (ITomoxosuu u ap., 2013).
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OTtMeuast BBICOKYIO 3HAYUMOCTb S. Verrucosum Kak HeHHO-
TO BUJIa-TTOCPETHNKA JJIsl BOBJICUCHHUS B CEJIEKIMIO TeHO(OH-
Jla TUKUX BUAOB KapTo(els, Ha3bIBAIOT U €T0 HEIOCTATKH.
BonbmMHCTBO pacTeHnit MEXBHAOBBIX IMOPHIOB MY>KCKU
CTEPHUJIbHBI IO TIPHYMHE B3aMMOACHCTBUS UyBCTBUTEILHON
[UTOILIa3MBbl S. verrucosum ¢ sSiIepHBIMA T€HAaMHU BHJIOB
KapTodesi, KOTOpbIe UCIOIb3YIOT B Ka4€CTBE OINBLIMTEINCH
(Abdalla, Hermsen, 1972). Myxcku GpepTHIBHBIC THOPUIBI
CJIOXKHO BOBJIEYD B CKPEIINBAHMUS C KYJIBTYPHBIM KapTodenem
13-3a OJJHOCTOPOHHEN MEXBUJI0BOM HECOBMECTUMOCTH. Bee
3TO CYLIECTBEHHO 3aTPYIHSET MX HMCIOIb30BAHUE B CEJIEK-
IIMOHHOM TIpOIIeCCe.

Jnst ycTpaHeHust Ha3BaHHBIX HEJOCTATKOB S. Verrucosum
HaMU IPEUIOKEHO UCIIONB30BaTh B ckpemuBanusx ¢ 1 EBN
JIMKVMH JTUTIIOMTHBIMH BHJIAaMH KapTodens He ATOT BHI, a
S,S -nmunun S. tuberosum, KOTOpbIE NPEACTaBIAIOT COOOMH
JMranjaousl S. tuberosum, y KOTOPBIX S -aJlleNu KyJIsTypPHOTO
kapToens 3aMemensl Ha S, oT S. verrucosum (Epmuinmn,
2001). bnaronaps HaTU4YUIO B TOMO3UTOTHOM COCTOSTHUHU
S-reHoB (S,S,), IPMBHECEHHBIX OT S. verrucosum, S,S, -TMHAK
He o0pasyroT nectuuHblx PHKa3. CrenoBaTensHO, MOXKHO
MMPEANOJO0XKUTE, YTO OHU UMCIOT TC KC BO3MOKHOCTHU IJIA
YCTpaHEHHUs TPE3UTOTHONH HECOBMECTHMOCTH, 4TO U S. ver-
rucosum.

Cosnanue S, S, -nuHMI — HENPOCTas 3aa49a U3-3a BIPAyKEH-
HOW OJJHOCTOPOHHEW HECOBMECTHMOCTH MPH THOPUAN3AIINN
MEeXIy S. verrucosum M muramiounamu S. tuberosum. Tem
HE MCHEC HaM YJaJIOCh BBIABUTH TaK HA3bIBACMBIC aKICII-
TOpHBIE TEHOTHITHI S. fuberosum (CTIOCOOHBIE CKPEIINBATHCS
¢ S. verrucosum B KaueCTBE MaTEPUHCKHUX (OPM) ¥ OTOOPATH
B F, nomy4yennsix rubpunos S. tuberosum X S. verrucosum
roMo3urotel S S, (S, S -nmuaun) (Epmumun u ap., 2003; Io-
JIFOXOBHY U JIp., 2010).

Llenbro HACTOSIIIIETO MCCIIEA0BaHUS OblIa OlleHKa Y dek-
TUBHOCTH MCHOJIB30BaHus S -NMHUA (110 CPAaBHEHHUIO C
S. verrucosum) B Ka4eCTBE MOCPEAHUKA Ul BOBJICUCHHS B
cenexiuto reHodponia 1 EBN BunoB kaprodens.

MaTtepwuanbl n metogbl

st cpaBHenus 2(pHEKTUBHOCTH UCTIONB30BAHUA S|, ~-THHUIH
u S. verrucosum B Ka4eCTBE TOCPEIHUKOB IS BOBICUCHHUS
B cesrekinio | EBN aummonaHeIx TUKUX BUIIOB KapTogers,
THOPUIU3AIMIO ¢ UX YYACTHEM M HUCIBITAHHS MMOJYYCHHBIX
THOPHIOB MTPOBOIIIHN TAPAIIIETHFHO B COMMOCTaBUMBIX YCIIO-
Busix cpensl (Munck, 2009-2011 rr).

B kauectBe MaTepuHCKHX GopM Hcronb3oBaiu 12 odpas-
1oB S. verrucosum u 24 S S -nuanu. Iocneanue — ruGpuist
F,, momy4eHHbIe B pe3ynbTaTe cCaMOONbIIEHUs U CECTPHHCKHX
CKpemuBaHui F| Mexay MmonydeHHbIM HAaMU IEPBUYHBIM
nurartonoM IGC 98/109.5 mexcukanckoro copra Nortena
u obpasuamu S. verrucosum. B xauecTBe ONBUTUTENCH BEI-
CTyIaJId MY>KCKH (pepTHIbHBIC 00pa3ibl numonaabix 1| EBN
BUIOB Kaptodens S. bulbocastanum, S. pinnatisectum n
S. polyadenium. CemeHa 3TUX JWKHUX BHIIOB, KaK M CEMCHA
S. verrucosum, OblIH TOMy4YeHB! U3 HaruoHanapHOTO reH-
6anxa CIA mo xaptodemto NRSP-6. B pabore mcmons3o-
BaHHI ciiefyromue odpasusl: S. verrucosum — PI 190170,
PI 195171, PI 195172, PI 275256, PI 275257, PI 310966,
PI 498010, PI 570643, PI 570644, PI 570645, PI 545745,
PI 498060; S. bulbocastanum — P1243505, PI1243506,
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P1243512, P1243513, PI255516, P1275191, P1275192,
PI1498011; S. pinnatisectum — P1275231-275236, P1537023;
S. polyadenium —P1230480, P1275238, P1347770, P1498036.

Jist mpoBeieHus THOPUIN3ALMY PACTEHUS POUTEIECKUX
(hopM BBIpAIIMBAIIH TIPH €CTECTBEHHOM OCBEIIEHUN (JIETHUI
neprion 2009 1 2010 ) Ha y4acTke, pacroIoKEHHOM MEKITY
JIBYMS TETIJIMIIAMU U 000PYJ0OBaHHOM YCTPONCTBOM IS MEJI-
KOKareIbHOTo ronuBa. CeMeHa MpopaliuBaliy B IUIONIKAX C
TOp(HOrPYHTOM B KOHIIE arpesie—Hadalie Mast, IpeIBapUTEIEHO
3aMouMB Ha 12 4 B BogHOM pacTBope rudoepemnuna (GA;,
100 mr/m). Paccamy ¢ mATHIO-IIECTHIO HACTOAIIMMH JIUCTHSIMHA
BbICaXMBaJIM Ha yyacTke 15-20 mas. CessHUBI BhIpallliBaiIu
B IrpeOHsIX, paccTosiHME Mexay rpedHsmu 70 cM, Mexay
pactrenusmu — 50 cm. B 2009 1. ycnoBus 6bputH 04eHb Onaro-
MIPUSATHBIMH JUTS CKPELIMBAHUN: B TEYCHUE BCEIO BEreTallu-
OHHOT0 [IepHOoJIa CTOsIIa YMEPEHHO TerIasi IOrojia ¢ 4aCThIMH
noxasMu. B Hagane meprona ckpemmBanuii 2010 1. Taxoke
ObUTH OIIArONPHSITHBIC YCIOBHSI, OTHAKO 3aTEM IOCIICIOBAN
MIPOJIOJKUTEIILHBIE SKCTPEMAJIbHO BBICOKHE TEMIIEPaTyphI
(6omee 30 °C), uTo IPUBEIIO K PE3KOMY CHIDKCHHUIO (PEPTHITH-
HOCTH OIBIIIUTEICH.

Jlist mpeoTBpaleHus CaMOOIIbIICHUS Iiepet THOpHIr3a-
el MPOBOIMIIN KacTPAIMIO IBETKOB MaTEPUHCKHX 00pa3-
110B (HepacKkpeIBIIMEecs: OyToHBI). PacmycTuBIIMecs: BETKH
OmnbUIUTENCH cOOMpaIn Ha MHUKE LIBETEHHMS, NOACYIIHBAIIH
I cyT mpu KOMHaTHOIl TeMIepaType, 3aTeM BBITPSXHUBAIH
W3 HUX TBUIBIYY C MOMOIIBIO 3JEKTPHUYECKOro BHOparopa.
B ckpenmBaHusX HCIIONB30BAIN TOJIBKO CBEXECOOPAHHYIO
nelIbIly. Ilepen mpoBezeHneM rHOPUAN3ALNH OLCHUBAIN
(yHkumoHANBHYI0 (GepTHIbHOCTD NMBUIBIEI (PDIT) myTem
OIIPEJICTICHUS] YaCTOThI [TPOPACTAaHMsI MBLIBLEBBIX 3€PEH 3a
2 g pu 25 °C Ha MUTaTeNBHOM Cpejie, CoieprKaleii caxaposy
(200 r/m), H;BO, (100 mr/m), Ca(NO,), x4H,0 (300 mr/m),
MgSO, x 7H,0 (200 mr/n), KNO, (100 mr/n); pH 5.5 (Pallais
etal., 1984). YaursBanu mo 300 meIIbIEBHIX 3epeH ¢ 00pasna
B HECKOJIBKHX TMOJISIX 3peHMsI MUKpocKona (yBenmmdeHue 600%).
OOII paccunThBalu KaKk OTHOLUEHUE YMCJIA IIPOPOCLINX
MBUTBLEBBIX 3€PEH K OOIIEMy YHCITy MBUIBIIEBBIX 3€PEH, HO-
MHoxeHHoe Ha 100 %. B ckpeluBaHusix HCIOIb30BAIN CMEChH
MBUIBLBI PEPTHIILHBIX 00Pa31I0B OHOTO BUJIA.

VYV MONMYYEeHHBIX CEeMSH MEXBHUIOBBIX THOpumoB B 2010—
2011 rr. oueHuBaIN BCXOXKECTb, @ Y BBIPALLIEHHBIX U3 CEMSH
cesiHiieB — DI, ciocoOHOCTH K KiIyOHE00pa3oBaHHUO (0I5
CesTHIIeB KOMOWHAIMH CKPEIMNBaHUSA, COPMHPOBABIINX
KITIyOHH; Macca KIyOHeH ¢ pacTeHUsI; KOJIMYECTBO KIIyOHEH ¢
pacTeHus1; CpeiHsIsi Macca OJIHOTO KITyOHs1) U CKPEIINBAEMOCTh
¢ pepTUIBHBIME JUTarIonaaMu S. tuberosum. OueHka cro-
COOHOCTH K KITyOHE0Opa30BaHHIO Y MEXBHIOBBIX THOPH/IOB
MIpOBOAMIIACH B TeueHHe ABYyX jeT: B 2010 . cesiHIbI BbIpa-
IIMBAJIMCh B TOPIIKAX ¢ TOP(HOM Ha y4aCTKe, PACTIOIOKEHHOM
MEXAy IBYMs TEIUIMIIAMU M 00OPYZOBAHHOM yCTPOHCTBOM
U MeJIKOKareapbHoro nosusa; B 2011 r. kinyOHH, 00pa3o-
BaBIINECS B NPEIBITYIINHA Tof, OBLIN BBICAXKEHBI B IIOJIE.
I'uGpusl, popMupoBaBre HanbOoOIEEe MEIIKKE KITyOHH, TIeper]
BBIC/IKOW B TOJIE TIOZPAIIMBAIIM B TOPLIOYKaX ¢ TOpHOM /10
paccansl pazmepom 20-25 cm. KiyOnu amamerpom Gonee
15 MM BBICaXMBAIN HETIOCPENICTBEHHO B Tosie. [Ipu rubpu-
JI3aI[M1 MEKBUIOBBIX THOPUJIOB B KAY€CTBE ONBUTUTEIICH HC-
TOJIB30BAJTM BTOPHYHBIE AUTAIIONB! S. fuberosum ¢ BEICOKOH
¢ynkponanpHON (epTrabHOCTRIO NBUIBIEE: [GC 01/60.5;
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IGC 01/62.10; IGC 01/63.28, IGC 01/64.6, BblJCICHHbIE
HaMH B pe3y/IbTaTe CIEMaIbHON CENEKINH Ha (PepTHIBHOCTD
(JIykma u gp., 2010).

Just nerexiyuy B MEKXBUIOBBIX rubpuaax sokycoB THK,
MHTPOTPECCUPOBAHHBIX OT MEKCHKAHCKUX AMIIONIHBIX
1 EBN BHIOB U CBSI3aHHBIX C HAINYHEM Yy HUX (PparMeHTOB
reHoMa 3THX BHJIOB, ucnojib3oBanu [II[P-mapkepst RB629
u SolBCOSII-5,5,, paspaborannbie naboparopuein JJHK-
MmapkepoB pactenuit BHUU cenbckoxo3siiicTBeHHON OHO-
texHonoruu (Mocksa). Ilo nanueim (Pankin et al., 2011),
SCAR-mapkep RB629 obmactu ax30Ha reHa Rpi-blb 1 yctoii-
YUBOCTHU K GutodhTopo3y S. bulbocastanum xapakrepeH aist
Mekcukanckux 1 EBN gummounnneix BugoB. SCAR-mapkep
SoIBCOSII-5 5, npuMeHseTcs B pUIOreHETUYECKUX UCCIle-
JIOBAHUSX IS JETEKIIMHM reHoMa B ammorerparonHbeix
JIMKUX BUJIOB KapTodess, a TakKe POJACTBEHHBIX I'€HOMOB
Mmekcukanckux 1 EBN AuMmIoOngHBIX BHIOB, B TOM YHCJIIE
S. bulbocastanum, S. pinnatisectum wu np. (Coxososa u 1ip.,
2013). IHK BbIe517TM U3 TUCTHEB CESTHIIEB C UCTIONIB30BAHU-
em HabopoB DNA purification Kit (¢pupma Thermo Scientific,
EU) B cOOTBETCTBMM C PEKOMEHIALMSIMHU MPOU3BOAUTES.
Ammmndukanuto JIHK ocyiiecTsisuin Ha aBTOMaTHYeCKOM
mporpaMMupyemMoM Tepmorkiepe GeneAmp System 2700
(¢pupma PE Applied Biosystems, CILIA). ITporpamma ITL{P
JUI paiiMepoB, pa3InyaroIuX NociaenoBaTeabHoCTs RB629:
HavaJbHas JIeHaTypanus B TedeHne 3 MuH npu 94 °C; nanee
35 muxnos no 30 ¢ npu 94 °C, 30 ¢ npu 65 °C 1 2 MuH npu
72 °C; puHaNbHAs 3JIOHTAIUS B TCUCHUE 7 MUH IIPH TEMIIepa-
Type 72 °C. IIporpamma [TL[P mmst mpaiMepoB, pa3IrmgaronInx
nociiegoBareasbaocts SOIBCOSII-5 450+ HauasbHasl JIcHaTypa-
1us B TeueHue 3 muH npu 94 °C; nanee 35 uukios o 20 ¢ npu
94 °C, 40 c mpu 65 °C u 1 mun 30 ¢ ipu 72 °C; punanpHas
JJIOHTralys B TEYEHHE 5 MUH Ipu Temmeparype 72 °C.

Junst craructnyeckoit 00pabOTKH JJAHHBIX HCIIONB30BAIIN
kputepwii ¢ CThIOCHTA NP CPaBHEHHUH TIOKa3aTelNeH, BrIpa-
JKEHHBIX B BHJIE CPEIHUX apU(PMETUUECKUX, U METOJ )2 — IPH
CpaBHEHHH IOKa3aTesel, MPeICTABICHHBIX B BHJIE YaCTOT.

Pe3ynbratbl
Cpennsist pyHKLIMOHANBHAS PePTHIEHOCTH CMECH TTBLIBLIBI HC-
MOJIb30BAaHHBIX B Pa0OTE TUKHMX BUIOB KapTO(EIs COCTAaBHIA:
67.9 %y S. polyadenium, 53.7 %y S. bulbocastanum n 48.4 %
y S. pinnatisectum. DT0 04eHb BBICOKUE [10KA3aTEJH; HAll
OITBIT ITOKA3BIBAET, YTO XOPOIINE PE3YNIBTAThI B CKPEIINBAHUIX
JUIIIONTHOTO KapTodenst nomyyarot npu OPIT 6omee 10 %.
Haubonee BbicOKas CKpemuBaeMocTh SS -muHUH ycTa-
HOBIIeHA ¢ S. pinnatisectum (momy4eno 3 125 cemsH, 45.3 ce-
MEHHU Ha omnblieHne). DPPEeKTUBHOCTh THOPHUIN3ANNHN C
JpYTMMH BUJIAaMH OblLIa HECKOJBbKO HMKe: 37.3 ceMeHM Ha
OTIBUICHHE B CKpemuBaHusx ¢ S. bulbocastanum n 30.3 ceme-
HU Ha ONIBUICHNE B CKPEIINBAaHUX C S. polyadenium (Tadmn. 1).
Panbie npyrux 1 EBN BUI0B B yCIOBHSAX OIBITA LIBEJIU pac-
TeHus S. pinnatisectum. B Xoz€ BBINOIHEHUS TIOCIIETYIOIINX
CKpeIIMBaHUi OBIIO YK€ BHJIHO, KaKHe PAacTCHHs M3 HC-
110J1b30BaHHBIX B pabote rudpuos F, nurannounst S. fubero-
sum x S. verrucosum 3aBSI3bIBAIOT SITOABI TTOCJIE OTBIICHUS
MBUTBIOH 3TOr0 BUa. OHM NPEHMYIIIECTBEHHO M OBUISUINCH
naniee mbutblion S. bulbocastanum wu S. polyadenium. Ouye-
BUHO, JINHUM, KOTOpBIE 3aBsA3bIBain MeHee 20 ceMsH Ha
OTIBIJICHUE, HA OCHOBaHMH PE3YJIbTaTOB IPOBEICHHBIX HAMHU
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paHee MCCIIe0BaHUI pocTa MbUIBLEBBIX TPYOOK AUKUX BH-
noB B mectukax rudpunos (Ilomoxosud u 1p., 2010) moryT
OBITH OTHECEHEI K reTepo3uroraM S,S,. JIunum, KoTopsie HE
3aBsA3BIBANIM CEMSH, ABJIAIOTCSA romo3uroramu S,S, (B Tabdm. 1
HE TIPUBECHBI ¥ HE YYUTHIBAJIHCH IPY BRIYHCICHUN 3P dek-
TUBHOCTH TUOPHUIN3AINN), a JTHHUN, KOTOPHIC 3aBS3BIBAIN
6onee 20 ceMsiH Ha ONBUICHUE, CKOPEE BCETO, SBIISIIOTCS
FOMO3MIOTaMu S5,

ComocTaBieHUE JaHHBIX Ta0l. 1 MO CKpemuBaeMOCTH
S,S,-munuii ¢ 1 EBN IuKMMH TUIIOMIHBIMH BUAAMU S. bul-
bocastanum, S. pinnatisectum u S. polyadenium m cxpeutu-
BaeMocTH S. verrucosum ¢ 3tuMu Bujaamu (Yermishin et
al., 2014) (cm. Tabn. 1, mocieqHsist CTpoKa) yKa3blBaeT Ha
MIPENMYIIECTBO MEPBHIX. Bo Bcex cimydasx 3¢(pdexTnBHOCTD
THOPUIM3ALNH IIPH UCTIOIE30BAaHNH B KAY€CTBE MAaTEPHHCKUX
bopm S S, -uHuii Obl1a BhIIIE (CTATUCTUYECKH JOCTOBEPHbIE
pa3nuYmsl OTMEUCHBI [T CKPEIIUBAaHUH C S. pinnatisectum,
a TaKKe B [IEJIOM JJTs BCeX HCIob3oBaHHBIX | EBN BUIOB).
Y S, S,-nuHUi yranock ONbUIMTE 3HAYUTEILHO OOMbIIE IIBET-
KOB, 4eM y 00pa3oB S. verrucosum, v IOIyIUTh B pe3yJbTaTe
3HAUUTEIHFHO OOJIBIIIEe THOPHIHBIX CEMSIH.

BoJBIIMHCTBO CEMsIH, TOJYYCHHBIX B pe3yJibTare Tuopu-
ausanun S S -nunuii ¢ 1 EBN quknmu BugaMu, o0naaano
BBICOKOM BHIITOJTHEHHOCTBIO U YKU3HECTIOCOOHOCTEIO, IX BCXO-
JKECTh B CpeiHeM coctaBmia 66 % (tabdi. 2). [To stomy mo-
Ka3aTeJr0 OHH MPEBOCXOIMIN THOPUIBI MEXKITY S. Verrucosum
u 1 EBN nukumu qamionageIiMu BugamMu S. bulbocastanum
u S. polyadenium. Cemena S. verrucosum x S. pinnatisectum
nMenu 6oIree BRICOKYIO BCXoxecTh (88 %), ueM cemeHa cooT-
BETCTBYIOIIMX THOPUJIOB C y9acTueM S5, -THHHI.

B GOJBIIMHCTBE CITy4acB paCTCHHUS MEKBHIOBBIX THOPUJIOB
110 BHEIITHEMY BUAY ObLTH OIKe K MaTepuHCKoN hopme. Tem
HE MEHEE CpeIy HUX BCTPEYATHCh 00pa3Ibl CO 3BE3M4aTon
(hopmolii BeHurKa, NpUCyIel TPUMUTUBHBIM Stellata, u cTpo-
€HHEM JINCTOBOH TNTACTUHKH, XapaKTEPHOU /IS AUKUX BHJIOB,
MCIOJIb30BaHHBIX B KauecTBe onbuiuTene. Jerekuns JHK-
MapkepoB, crierduuHbIx 171 redoma B 1 EBN murmionaHbix
JTUKUX BUOB, TIOKa3aJ1a X HAIWYHE y OOJBIICH YacTH Tpo-
AHAITM3UPOBAHHBIX THOPUIOB (CM. pUCYHOK). C UX IIOMOIIBIO
MO/ITBEPIKACHO TMOPHIHOE IIPOMCXOXKICHUE Beex 15 mpoana-
JM3UPOBAHHEIX THOpuAOB S S -nunuu X S. bulbocastanum,
11 u3 12 u3ydeHHbIx rudpunoB S. verrucosum x S. pinnati-
sectum u 15 u3 16 rudbpunos S, S -manuu X S. pinnatisectum.

Cpenu rubpuos mexay S,S -muausamu u 1 EBN qukuMu
BAJaMH OBLJIO TOCTOBEPHO MEHBIIE CTEPUIIBHBIX U HU3KO-
(hepTUIIBHBIX TEHOTHUIIOB U OOJIbIIIC TEHOTHUIIOB CO CPEIHEH
1 BBICOKOW (D)YHKIIMOHATBHON (PEPTHIHHOCTHIO TBUIBITH TIO
CPaBHCHHIO C COOTBETCTBYIOIIUMH THOpHIIaMU Ha OCHOBE
S. verrucosum (cm. Ta0i. 2).

MeXBUI0BBIE THOPHIBI, TIOTyYSHHBIE ITPH UCTIONB30BAaHIH
B KaU€CTBE MaTepPUHCKUX (popM S S, -TMHMIA, 3aMETHO IIPEBOC-
XOAMJIM aHAJIOTHYHbIE THOPUIBI HA OCHOBE S. Verrucosum o
BCEM IIOKa3aTessiM KIyOHeoOpa3oBaHHUS Ha YpPOBHE Kak
CeSTHIICB, TaK U MIEPBOH KIYOHEBOH PENPOIyKINH (UCKITFOYC-
HHUE — CesHIBI THOPUIOB ¢ S. polyadenium 1O TPOLICHTHOMY
cofiep KaHUI0 TEHOTHUIIOB, (POPMHUPYIOMIHNX KITyOHN) (Tabm. 3).

Kak BumHO 13 Tab61. 4, THOPUIBI HA OCHOBE S, -IMHUMA, KaK
Y THOpHJIBI HA OCHOBE S. verrucosum, B 11€J10M JI0CTaTOYHO
MPOCTO BOBIEKAJINCH B THOPHUIM3AINIO C JIUTAIUIOWIAMHA
S. tuberosum B KauecTBe MaTepUHCKHUX (OpM, XOTs dPdek-
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S,S,-lines is an effective tool for involvement of the valuable
genepool of 1 EBN diploid potato species into breeding
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Ta6bnuua 1. Pesynbtatbl rmbpuansaumm mexgy S,S,-nuHuamm n 1 EBN gukumm gunnongHbiMm Bugamm kaptodens
n mexpy S. verrucosum v 1 EBN gukumn gunnoungHeimu sugamu kaptodensa (MuHck, 2009 r.)

S,S,-nnHunA Onbinutenn CpenHee
S VermuCOSUm) T e e e e — KOm-BO
( ) S. bulbocastanum S. pinnatisectum S. polyadenium
....................................................................................................................................................................... ceMsaH Ha
Kon-Bo, wr. Kon-Bo, wWr. Kon-Bo, wr. ornbineHuve,
onblfle- CemMsH CeMsAHHa  onblfe- CemMsiH  CeMAH Ha onbine- cemaH cemaHna LT
HUI onblfNeHne Huin onblieHNne  HUN onblneHne

S. verrucosum, 13 270
no (Yermishin et al., 2014)

MprmeuaHune. Mpoyepk — OTCYTCTBME AAHHBIX.

184+124 10.1+£34

** MNpeBbilueHre COOTBETCTBYIOWEro NOKa3aTens No CPaBHEHMIO C aHaNOTMUHBIM FUBPUAOM (S,S,-TMHNA NAK S. Verrucosum B KauecTBe MaTepUHCKoN GpopMbi)

foctosepHo npu p < 0.01.

TUBHOCTB THOPUIN3AIINH THOPHUIOB HAa OCHOBE S. Verrucosum
OblLJIa HECKOJIBKO BBIIIIE.

O6¢cyxpeHue

[Tony4eHHBIC B pe3yabTaTe HACTOSIICTO UCCIICIOBAHUS OICH-
KH 3(Q(PEKTUBHOCTU UCTIONBb30BaHUs S S, -NMMHUI B KadecTBe
[IOCpeHUKa AJis BoBiieueHUs B cenekunio 1 EBN aummonn-
HBIX TUKUX BUIOB KapTOQEIIs TIOATBEPIITN BO3IaraBIInecs
Ha HHUX Hamexabl. [Ipexkae BCero mokasaHo, YTO OHHU HE
yerynanu S. verrucosum 1o 3¢ GeKTHBHOCTH THOPHUIM3AIINH C
1 EBN mukwimvu BimamMu kapToderts, a B OOIBITHHCTBE CITy4YacB
OHa OKa3aJIaCh Y HUX BBIIIIEC. DTO MOXKHO OOBSICHUTH TEM, UTO,
0 JAaHHBIM MHOTOJIETHHX HaOmoneHuen, S, S -TMHUI Hauu-
HAJIA IIBETCHUC B OOJICE MMO3THUE CPOKH, UeM S. verrucosum,
XOTS U paHbllle, yeM UCnonb30BaHHbIe B padote 1| EBN nukue
TUTUTOUIHBIE BUIBL [103TOMY K Hadaly CKpEIIMBaHUN OHH
HaXOIWJIUCh B (PU3HOIOTHYCCKU OoJiee MOAXOMSAIICM s
THOPUIU3AIMU COCTOSHUM, YeM S. verrucosum (TIOCICIHHE
MIPaKTUIECKH 3aKaHUIMBAIN BereTanuio). OOMIbpHOE IPOI0-
JKUTENIBHOE IIBETEHHUE S, S, -TUHUI 1a1I0 BO3MOXKHOCTE BBITION-
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HUTb 3HAYUTEIHHO OOJBIIIHIA, TIO CPAaBHEHUIO C S. verrucosum,
00bEeM CKpEIIMBAHUH U TIOIYIUTh HAMHOTO OOJBIIE THOPUI-
HBIX ceMsH (cM. Tab. 1).

Pesynbrarel rudpuausauuu S, -nmuanii ¢ 1 EBN qukumn
BUAaMU KapTo(heITs HOITBEPIUITH IIPEITOIOKEHHE O BEIyIeH
POJIU S, -TEHOB B IIPEOJOJIECHUH MEXBUI0BOM IIPE3UTOTHOM He-
COBMECTHMOCTH. XOTS TOUHYIO YHCIOBYIO OLICHKY pacIIeTiie-
Hus TuOpuaoB F, nurannounsl S. tuberosum X S. verrucosum
MO0 CIIOCOOHOCTH 3aBs3bIBaTh CEMCHA B CKPCIIUBAHUSIX C
1 EBN Bugamu crenaTh HEBO3MOXKHO (ITOCKOJIBKY CKPETIITH-
BaHUS TMPOBOAMIINCE B Pa3HOE BpEMs), HECTIO)KHO 3aMETHTh
€r'o CXOJICTBO C HAOJIFOIABIIIMMCS TIPH aHAJIM3€ CTEIICHH POCTa
MeIIBIIEBEIX TPYOOK 1 EBN BHIOB B IecTHKaX aHAIIOTHYHBIX
rudpunos F, (ITomoxosud u p., 2010).

BoNBIIMHCTBO CeMsIH, TIOYYCHHBIX B pe3yJbrare ruopu-
Jausauun S S, -muHui, Kak u S. verrucosum, ¢ 1 EBN nukumu
BHIaMH, 00J1a1a]Ii BLICOKOM BBIITOJIHEHHOCTBIO M 5KM3HECIIO-
coOHOCThIO. [10 MOKa3aTeso BCXOKECTH OHU PEBOCXOIUIH
rubpunsl Mexay S. verrucosum u 1| EBN mukumu qumion-
HBIMH BHJaMHU (TOJBKO ceMeHa S. verrucosum X S. pinna-
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Tabnuua 2. BcxoxecTb cemaAH 1 pepTunbHocTb rmbpuaos Fy mexay S,S,-nuHnamu n 1 EBN gnkumn Bugammn Kaptodpensa
n rmépupos F, mexay S. verrucosum n 1 EBN guknmmn Buaamu kaptodens

Tnbpugbl Bcxoxectb Kon-Bo CpegHaa PacnpepeneHue no OO, %
COMAH, 06 PACTEHNIA, QO] O o s o el
OLIEHEHHBIX CTepuNbHbIX cpepHedepTUbHbIX  BbICOKODEPTMIIbHBIX
no OO, wt. 1 HM3KodepTUnbHbIX (2.1 < ODIM < 10) (OON > 10)
! (®OMN < 2)
Mmbpugpl F; S,S,-nmHnn x 1 EBN ankne Bnapl kaptodens
S,S,-nnHun X S. bulbocastanum 77.0* 151 8.6 25.8 40.4 338
y’=3.87
S,S,-HuK X S. pinnatisectum 66.7 171 7.7 38.0 28.1 339
S,S,-nuHuK X S. polyadenium 67.6 80 125 13.8 35.0"% 51.3
=77
CpepHee 66.6 402 9.6 28.6 34.1% 37.3
v=47
Mmbpugbl F, S. verrucosum x 1 EBN gukune suabl kaptodens, no (Yermishin et al., 2014)
S. verrucosum x S. bulbocastanum  50.0 18 7.1 55.6* 22.2 22.2
2=4.9
K =4
S.verrucosum X S. pinnatisectum ~ 88.1 23 9.0 348 304 34.8
S.verrucosum X S. polyadenium ~ 46.4 22 6.1 63.6™* 0 36.4
¥=175
CpepHee 59.5 63 7.4 50.8%* 17.5 31.8
¥=84

* NpeBblleHne COOTBETCTBYIOLErO NOKa3aTens Mo CPABHEHMIO C aHaNOMMYHbIM FMEPUAOM (S, S,-MMHUA UK S. Verrucosum B KauecTse MaTepUHCKOi Gbopmbl)
AocToBepHo npu p < 0.05.
**p<0.01.
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MpucyTcTBre B IHK MexXBMAOBBIX TOPULOB MapKePOB, XapakTepHbIX AnA reHoma B 1 EBN avnnougHbix BUAOB KapTodens:
a-mbpuabl S,S,-nnHun x S. bulbocastanum, mapkep RGA2¢,4; 6 — rbpugpl S,S,-nuHnmn X S. pinnatisectum, mapkep SolBCOSII-5,54.

Mapkepbl npeactaBneHbl y 1 EBN poanTenbckux Buaos (0603HaueHbl Kak blb n pnt) n'y mexsuaosbix rmbpugos (h1, h2 n 1.4.) n otcyt-
cTByioT y 2 EBN gunnoungHoro Brpaa kaptodensa S. verrucosum (ver), metoLiero, Kak v S. tuberosum, reHom A.

tisectum uMenn 0oJiee BHICOKYIO BCXOkecTh). OOpa3oBaHue
BBITIOJTHCHHBIX CEMSTH OOBIYHO CBA3BIBAIOT C (POPMHUPOBAHHEM
HEepeAyIIMPOBAHHBIX TaMeT y poauTens ¢ 0onee Hu3kuM EBN
(Carputo et al., 1999). [1pu 3TOM B cEMCHI BOCCTaHABIIMBACTCS
GaaHc 3HI0CTIepPMa, HO 3aPOJIBIIIT CTAHOBUTCS TPUIIOUTHBIM
(IpY CKpeNMBaHNY JUIUTIONIOB), YTO MPUBOIHUT K CTEPHITB-
HOCTH MEXBHIOBBIX THOpUI0B. [loy4yeHHbIC B HACTOSIEM

leHodoHA 1 cenekuna

MCCIIC/IOBAaHUN MEXKBHJIOBBIC THOPUABI OBUIN B OCHOBHOM
Macce JUIUIOUIHBIMU. B Mobp3y 3TOro roBOpUT UX BBICOKAs
(hepTUIBHOCTB, a TAKXKE PE3YIBTATHI O/ICUETA YHCIIA XPOMO-
COM y psiia ruOpu1oB Ha ocHOBe S. verrucosum (Yermishin et
al., 2014). B tuteparype onucansl 1 Jpyrue Cirydau rnojy4e-
HUS BBITIOJTHEHHBIX CEMSTH, IMEIOIINX AUTIIIONIHBIHN 3apObILI,
B YACTHOCTH Tipu rudpuamsarmu S. verrucosum ¢ 1 EBN
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Ta6nuua 3. [Nokasatenu KnybHeobpa3oBaHNA y MEXBUAOBbLIX TMOPVAOB MeXAy S,S,-nuHuamu 1 gunnovgHbimi 1 EBN Braamm
KapTodena no cpaBHEHNIO C aHANOMMYHBIMU TMGpUAaMM Ha ocHoBe S. verrucosum (MuHck, 2010, 2011 rr.)

MexBrgoBble rmbpugbl 2010 . (cesHUb! 1-ro roga) 2011 r. (nepBas kNybHeBan penpoayKLmns)

Kon-Bo Kny6He- Macca Kon-Bo KnybHe- Macca Kon-Bo CpegHan
rmbépugos, obpaso- Kiy6Hei rmbpuaos, obpaso- Kny6Hei Kny6Hen mMacca
WT. BaHWe, % CpacTeHWs, I LUT. BaHue, % CpacTeHWs, I C pacTeHUs, WT. KIyOHs, T
mbpugbl F; S,S,-nuHnn x 1 EBN aukne Bugpl kaptodens
S,S,-nuHumn x S. bulbocastanum 207 74.9% 103+£1.1%% 126 58.7 764+11.9"%  9.4+1.2% 7.2+06
2=4.65
X 8
S,S,-MuHUK X S. pinnatisectum 234 77.6 229427 139 62.6" 1243159 11.9+1.4* 9.0+0.7**
¥’ =3.94
S,S,-nuHun x S. polyadenium 93 78.6 222432 59 52.5 78.0£15.3"  7.4+09" 9.7 +1.4**
Wtoro/cpeaHee 534 79.0% 17.9+16 324 59.3%*  984+9.0  10.2+0.8" 8.4+0.5%*
2 =470 > =820
Tmbpwuabl F, S. verrucosum x 1 EBN gukune Bugbl kaptodens, no (Yermishin et al., 2014)
S.verrucosum x S. bulbocastanum 18 55.2 29+0.9 8 375 6.6+2.4 1.7£0.6 48+25
S.verrucosum X S. pinnatisectum 24 58.3 3.3+09 12 333 6.0+1.5 1.5+0.3 4.0+0.2
S. verrucosum x S. polyadenium 22 82.6 29+0.6 13 325 50+23 23+0.7 22+0.2
Wtoro/cpepHee 64 67.2 3.17+0.5 33 333 59+1.2 1.8+0.3 3.5+0.7

* NpeBblLueHne COOTBETCTBYIOLErO MOKa3aTens No CPABHEHMIO C aHANOMMUHbBIMU FUBPUAAMH (S, S,-NMHUM UAK S. VErrucosum B Ka4ecTBe MaTepUHCKIX Gopm)
pocToBepHo npu p < 0.05.
**p<0.01.

Ta6bnuua 4. CkpelymBaemMocTb ¢ gurannoungamu S. tuberosum rmépupos F; S,S,-nuHun x 1 EBN grkne Bugbl kaptodensa
n rmépupos F, S. verrucosum x 1 EBN grkue Bugpl kaptodensa (MuHck, 2010 T.)

CemsH, WT.

3aBA3blBae-
MOCTb Arog, %

Arop, wWT.

OnbineHo
L|BETKOB, LUT.

MatepurHckune dopmbl

* NpeBblLueHne COOTBETCTBYIOLErO MOKa3aTens No CPABHEHMIO C aHaNOrMUHbIMU FU6PUAAMN (S, S,-MMHUM UK S. Verrucosum B KauecTBe MaTepUHCKIX Gopm)
pocToBepHo npu p < 0.05.
**p<0.01.

Bugamu (Hermsen, Ramanna, 1976; Jansky, Hamernik, 2009).
Ha nam B3misia, oOpa3oBaHUE TaKUX CEMSIH MOATBEPIKIAACT
runorezy o ¢opmupoBanuu | EBN BumamMn HeTHITHYHBIX
1 EBN ramer (Yermishin et al., 2011).

Kaxk n oxxunanocs, cpey ruOpuaoB MeKIy S,S -THHUAME 1
1 EBN nuxumu Bu1aMu OBIJIO IOCTOBEPHO MEHBIIIE CTEPUITh-
HBIX U HU3KO(DEPTUIHHBIX TCHOTHIIOB U OOJBIIEC TEHOTUIIOB
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CO CpenHel M BBICOKOW (DYHKIMOHAIBHON ()epTUIIEHOCTHIO
IBUIBLIBI [T0 CPABHEHHIO C COOTBETCTBYIOIIMMH THOPHUAAMH Ha
OCHOBE S. verrucosum. Myxckas CTEpUIBHOCTb MEKBUIOBBIX
THOPUIOB, IOMYYCHHBIX MIPU HCHOIB30BAHUH S. Verrucosum
B KayecTBE MATEPUHCKUX (OpM, SIBISIETCS UX XapakTep-
HOH ocobenHocThiO (Abdalla, Hermsen, 1972, 1973). Ona
CUUTACTCS PE3YJBTaTOM B3aMMOACHCTBHUS CrielH(uIecKoro
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S,S,/-MMHUN — 3P PEKTVBHBIN UHCTPYMEHT [1A BOBJIEUYEHNA B CENEKLMI0
LieHHoro reHodoHaa 1 EBN gunnoungHbIx AUKKX BUAOB KapTodens

TUTa3MOHa S. verrucosum v mia3MOH-4yBCTBUTEIBHBIX SIep-
HBIX TCHOB MHOTHX BUIOB Kaprodemns. B pabore (Abdalla,
Hermsen, 1973) nHa ocHOBaHMH (OPMUPOBAHHS BCEMH TTOITY-
YEHHBIMH THOPUIAMU C S. Verrucosum CTepPIIbHON ITBUTBITBI
OBUIO ClIENIAaHO 3aKJIFOYEHUE, YTO HA3BAHHBIC I'€HBI Y JTUKHX
BUJIOB KapTOodesss HaXOAATCS B TOMO3UTOTHOM COCTOSTHHH.
B HameM uccienoBaHuY 110 THOPUIN3AIIN S. Verrucosum ¢
1 EBN nukumu BUIaMU, HECMOTPS Ha TOJTyYCHHE OOJIBINO-
TO KOJMYECTBA CTEPHIIBHBIX T€HOTUTIOB, OBIIN BBISBICHBI U
(epruneabie ruOpus (Yermishin etal., 2014). O nomyuenun
MYKCKH (PepTHIIbHBIX THOPUIOB HAa OCHOBE S. verrucosum
coobmranocs Taxke B padorax (Kamepas u ap., 1982; Jansky,
Hamernik, 2009). [To-BunumMomy, II1a3MOH-9yBCTBUTEIBHEIC
SZICPHBIC TEHBI MOTYT OBITh NMPEACTABICHBI y JTUKHX BHIOB
KapTodens He TOJIFKO B TOMO3UTOTHOM, HO U B T€TEPO3HUIOT-
HOM COCTOSTHUH.

Vcnonp3oBaHue B MEXKBHJIOBBIX CKPEIIMBAHUSIX BMECTO
S. verrucosum S S, -MMHUH, UIMEIOMUX LUTOMIA3MY S. tube-
rosum, TI03BOJISICT B 3HAYUTEIIEHOW MEPE PEIIUTh paccCMaTpH-
BaeMyro Impobiemy. Myxckast (hepTHIBHOCTh MEXBHOBBIX
TUOPHUIOB paCHIUPSET BOSMOKHOCTH UX OEKKPOCCHPOBaHUS
KyJIBTYpHBIM KapTo(ereM: UX MOXXHO HCIOJIbh30BaTh B Ka-
YEeCTBE ONBUIMTENEH B CKPEIIMBAHUSAX C aKIICTITOPHBIMU
FeHOTHIIAMM JUTamIonsoB S. tuberosum uma S, -THHUAMU.
Myxckass GepTHIPHOCTD JUIIOWITHOTO CEIEeKIMOHHOTO
Marepuaia sBJIsIeTCsl 00s3aTeIbHBIM YCIIOBUEM YCIICIITHOTO
MIPUMEHEHNSI MEHOTHYECKOTO YIBOCHHS XPOMOCOM IIPU €T0
TIePEeBOJIC HA TeTPAIUIONIHBIA YPOBEHb.

MexBunosele Tubpuasl Mexay S, -munusmu 1 1 EBN
BHJAMH KapTo(desst 3aMETHO MPEBOCXOIMIN aHAJIOTHYHBIC
THOPHIIBI Ha OCHOBE S. verrucosum 1o CriocoOHOCTH K KITy0-
HeoOpa3oBaHMIO, pa3Mepy U ypoxkaro kiryoneit. CiemoBarers-
HO, TpeOyeTCcst MEHBIIIE TIOKOJIEHUH OEKKpocca KyJIbTypHBIM
KapTogereM, YTOOBI TOTYIUATH IPOABUHYTHIN CETCKITMOHHBIN
Marepual (AIIMMUHUPOBATh HEeXeNaTelIbHbIe IPU3HAKH TUKHUX
BUOB). braromapst 3ToMy CBOHCTBY 0Ka3a10Ch BO3MOKHBIM
MPOBEJICHUE TPEXJICTHEH OICHKHU IOJIEBOH yCTOMYHMBOCTH
MOJYYCHHBIX MCKBHUIOBBIX THOPUIIOB K GUTOPTOPO3Y (THO-
PHUIBI HAa OCHOBE S. Verrucosum yaajioch OIICHUTh B TCUCHHE
TOJIBKO OJTHOTO rofia). B pe3ynbrare BBIIEICH Psil IICHHBIX IS
CEJICKIMU KJIOHOB CO CTa0MIIBHO BBICOKOH YCTOHYMBOCTBIO K
sToMy 3abomneBanuio (Boponkosa u nip., 2013). lansuelinee
yayuurenue S, S -ITMHUM TyTeM MOBTOPHBIX CKPEIIUBAHUM
C JAMTamjionaaMu KyJIbTYpPHOTO KapToQels B COYETaHUH C
CaMOOTBUICHHEM (MIIH CECTPUHCKUMHU CKPEIINBAHUAME) U
0T60pOM S S, -TOMO3HUTOT MO3BOJIUT 3HAYMTEHLHO MOBBICUTh
KJIyOHEeoOpa30oBaHUE y HUX M Y MEKBHOBBIX THOPHJIOB.

VYenex uaTporpeccun neHHoro rerodonmaa 1 EBN Bumos
B CEJICKIIMOHHBIN MaTeprall ONpPEAeIsIeTCs. He TONBKO TOITY-
YEHHUEM MEXBHIOBBIX THOPH/IOB, HO U BO3MOXXHOCTBIO MX
OGEeKKpOCCHpPOBaHUS KYIBTYPHBIM KapTodenem. B cBete pac-
CMOTpPEHHBIX BHIIIIE B3MISAI0B HA IPUPOY MIPE3UTOTHON MEXK-
BUJIOBOI1 HECOBMECTHMOCTH I'MOPHUIBI MEXILY S. verrucosum
unu S,S -muausamu ¥ 1 EBN Bugamu kaprodens 10JKHEL €
TPYIOM CKpEIIMBAThCs ¢ auraruiongamu S. tuberosum. Ilo-
CKOJIBKY OHM SIBIISIIOTCSI T€TEPO3UTOTaMU MO S-TeHaM, B MX
necTukax OymeT oOpaszoBbiBathesi S-PHKaza mukoro Buaa,
WCTIOIF30BAaHHOTO B KAa4eCTBE OIBLIUATEIS, KOTOPast MOXKET
MHIHOMPOBATH POCT MBUIBLIEBBIX TPYOOK S. tuberosum. Tak, 1o
3TOI MPUYMHE HE CKPEIIHBAIUCH C COpTaMH KapTodems TeT-

leHodoHA 1 cenekuna
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paruioniHbIe comaTryeckue Tuopusl S. tuberosum+S. bul-
bocastanum (Epmumus u ap., 2006).

B HacrosimieM mccieIoBaH|N ylaloCch CKPECTUTD C JHUTa-
IUIOUJIAMU MEXBHUJIOBbIE THOPH/IbI HA OCHOBE Kak S. verru-
cosum, Tak U S, S -MHKUI. DTO ITOATBEPUIIO UX JUIIOMAHBINA
cTaryc u crnocodHocTh 00paszoBbiBath 1| EBN ramerst. Oue-
BHJIHO, ajlleNb S, MOKET KaKMM-TO 00pa3oM CYILECTBEHHO
CHMXATh aKTUBHOCTH (DyHKIIHOHHPYIOIIETO S-ajiesnsi ANKO-
TO BHJIAa Y T€TEPO3UTOT MEXBHIOBBIX I'MOpHIOB. B monb3y
ATOTO TOBOPAT NPUBEICHHBIC BBIIIE JJAHHBIE O IOJYYEHUU
S, S -IMHWI B pe3ysbTaTe CaMoonblIeHns ruopuios I, nqura-
mwiouasl S. tuberosum x S. verrucosum (OHH OBUTH CaMOCOB-
MECTUMBIMH) U O pocTe mbuIbleBbIX TpyOok 1 EBN Bumos
B necTtukax rudpujos F, (B mecTHKax HmpeanosaraeMbix
reTepo3uroT S,S, HaOMIOAaNy MPOMEXKYTOUHYIO CKOPOCTh
pocta mbUIbLEBbIX TpyOoK) (IlomtoxoBuu u np., 2010).
S.H. Jansky, A.J. Hamernik (2009) ynanocs CKpecTHTH C
JuraruioniaMu S. tuberosum oauH U3 IOIyYSHHBIX MIMHU THO-
punoB S. verrucosum X S. cardiophyllum n 9 u3 10 rubpuion
S. verrucosum x S. commersonii, a Tak’xe OEKKpOCCHPOBaTh
OOJIBIIMHCTBO MEXBHIOBBIX THOPUIOB S. verrucosum (B Ka-
yecTBe onbuiuTess). Heynaua B CKpelyuBaHusX MEXy rio-
punamu S. verrucosum x S. bulbocastanum M qUTaTIIONIAMA
S. tuberosum (Hermsen, Ramanna, 1976), mo-BuauMomy, CBsi-
3aHa C HEJI0CTATOYHO BBICOKON (DYHKIIMOHAIBHON (hepTHIIb-
HOCTBIO TIBUTBIIBI HCTIOIb30BAHHBIX TEHOTHUIIOB S. fuberosum.

Taknm 00pa3om, MPOBECHHOE UCCIECA0BAHNE TT0Ka3allo,
uto S S -IMHUK HE YCTyHaloT S. verrucosum 1o dpGeKTus-
HOCTH HCIIOJIb30BaHMS B KaueCTBE MOCPEAHUKOB AJIS BO-
BJICUCHHUS B ceneknuto neHHoro reHodonna 1 EBN gukmx
BUJIOB KapTodels, a 1o psijly MoKa3areyiei ero npeBoCcxosT.
S, S -IIMHUM JIydlIe TTOAXOAAT AJs CKpeluBaHuii Onaronaps
OOMIILHOMY M ITPOJIOJDKUTEIIFHOMY LIBETEHHIO B OoJee 1mo3i-
HHe, T10 CPABHEHUIO C S. Verrucosum, CpOKH, KOraa HaCTymaeT
userenue 1 EBN quxux BuaoB. ['ubpuasl Ha ocHoBe S, S -1mu-
HUH Oostee ymMOOHBI ISl TTOCIHIETYIONIETO UCTIONb30BaHMS B
CeJIeKIINH, YeM THOpHIbI ¢ S. verrucosum. Bricokas MyKcKast
(hepTUIBHOCTD OTAENBHBIX MEKBHIOBBIX THOPHUIIOB pacIIn-
psieT BO3MOXKHOCTH MX OEKKPOCCHPOBAHUS KYJIBTYPHBIM Kap-
toenem. Takue ruOPUIBI MOKHO UCIIOJIL30BATh B KAYSCTBE
OTIBIINTENIEN B CKPEIIMBAHUAX C aKIIENTOPHBIMU T€HOTUIIAMH
nuramionsios S. tuberosum wim S, S,-TMHUAMH, TTOABJIAETCS
BO3MOXHOCTB IepeBojia OEKKPOCCOB Ha TETPAIIOUIHBIN
YPOBEHb C TTOMOIIBI0 MEHOTHUECKOTO YIBOCHHUSI XPOMOCOM
(pu ycnoBuu oOpazoBanus 2n ramet). OHN HecyT Oomble
MPU3HAKOB KYJIBTYPHOTO KapToQelis, B YaCTHOCTH 001a1atoT
Gosee BBICOKOW CIOCOOHOCTHIO K KIIyOHEOOpa3oBaHHUIO.
CrenoBarenbHO, TpeOyeTcsi MEHbIIIE TIOKOJICHNH OeKKpocca
KYJIBTYpHBIM KapTogesieM, 4ToObl TOJyYUTh TPOABUHYTHIH
CEeJIEKLIMOHHBII MaTepuai Ha UX OCHOBe. biarogaps tydiei
MPUCTIOCOOICHHOCTH K YCJIOBHSIM JJTMHHOTO JHSI MOYKHO TIPO-
BOJIMTH MOJIEBYIO OLIEHKY MEKBHU/IOBBIX THOPU/IOB Ha OCHOBE
S, S -IMHKUH 110 TPOAYKTUBHOCTH, YCTOHINBOCTH K pUTO(TO-
pO3y, APYTUM TpH3HAKaM, HE ONacasich yTpaTUTh UX H3-3a
MOHIKEHHOTO KITyOHeoOpa3oBaHus. [IToMHMMO BO3ZMOXKHOCTH
UCIIOJIb30BaTh S -TMHUM B KAa4eCTBE IOCPEIHMKOB IS
BoBieucHUs B ceiekmmioo | EBN nukux BumoB kaprodens,
MX CO3JIaHUE MMEET OOJIbIIOE CaMOCTOSITENIbHOE 3HAUCHHUE,
MTOCKOJIBKY OHH TPEACTABIAIOT OO0 MCXOIHBIN MaTepua,
HECYIINH TeHbI IIEHHOT'0 MEKCHKAHCKOTO JTUIIIONTHOTO BH/Ia
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S. verrucosum, peaKo MCTOJIb3yeMOTO B CEIECKIUHU U3-3a
OJIHOCTOPOHHEH HECOBMECTUMOCTH U LIUTOILIA3MATUUECKON
MY>KCKOM CTEPUILHOCTH.

KoH$nuKT nHTepecos
ABTOpI)I 3asBIISIOT 00 OTCYTCTBHUU KOH(l)J'II/IKTa HUHTEPECCOB.
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