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BKJIAJI MOJIEKYJISIPHO-TEHETUYECKOM JTJUBEPTEHIIUA
KAIIYCTbI BEJIOKOYAHHO
B PEAJIM3ALIMAIO ITPOAYKTUBHOI'O IOTEHITUAJIA THBPUIOB F,
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2Uncmumym osowesoocmea HAH Benapycu, Munck Iocmynuno 22.09.2014

Brenenue. B MupoBoM oBOIICBOACTBE KamycTa OenokouanHas (Brassica oleracea L. var. capitata
L. f. alba DC) 3annMaeT Ba)XHOE MECTO KaK IICHHBIM HCTOYHUK MMUTATEIBHBIX U OMOJIOTHYSCKH aKTHUB-
HBIX KOMIIOHEHTOB [1; 2]. K HacTosmeMy BpeMEeHH CENeKIUs ITOW KYIbTYpPhl CKOHIICHTPUPOBaHA Ha
WCTIOJB30BaHNU (DEHOMEHA IeTepo3nca, KOTOPBI 00YCIIOBIMBAET 3HAYMMOE ITPEBOCXOACTBO THOPHIOB
F, max ponurensMu mo psaay mokasarened (IpOAYyKTHBHOCTb, CKOPOCTh POCTa, SKOJOTMYECKas ILIa-
CTUYHOCTB, YCTOWYHUBOCTH K CTPECCY | JAp.) 3a cueT Ooliee 3((HEeKTHBHOIO roMeocTa3a u cOaancupo-
BaHHOI'0 MeTaboIu3Ma THOPUIHBIX pacTeHui [3]. CyliecTByeT HECKOIBKO THTIOTE3 OTHOCUTENBHO TIPH-
POIIBI TETEPO3HCa, OTHAKO HU OIHA U3 HUX HE OOBSACHSET 3TOT ()eHOMEH B IOJTHOU Mepe [4; 5].

KitroueBbIM MOMEHTOM IIPH CENIEKIIMN Ha TeTEPO3UC SBISIETCSI 0TOOP KOMOWHAIIMH C BEICOKHUM reTe-
poTHyeckuM noreHuuazoM. OnHaKo Aake MpH yMEPEHHOM YHUCIIe HCXOAHBIX IMHUH, OCYIIECTBUTS 110~
JIEBBIC WICTIBITAHUS BCEX MOTEHIIMAIBHBIX THOPUIHBIX KOMOMHAIIMN HE MPEJCTABISIETCS BO3MOXKHBIM
[6]. Y1 ecnu B F| mpocThle IpU3HAKU MOKHO IIPENCKA3aTh Ha OCHOBE CPEJHEH BEIMYMHBI POAUTENEH,
3(h(HeKTHBHOCTD TPEACKa3aHUs TMOJUTEHHBIX MPU3HAKOB 3HAYMTENIBHO CHHKAETCS M3-3a HeaJIUTHB-
HBIX 3 deKToB reHos [7].

TeopeTndeckn BEpOATHOCTH NOMYHYEHUs TeTeposuca B F| yBennuuTcs, eciv B CKPEIMBAHUAX HC-
MOJIB3YIOTCS] TEHETUYECKH OTJaNeHHbIe POPMBI, TaK KaK YUCIIO CETPErHPYIOLINX JIOKYCOB ONTUMHU3HU-
pyetcs [8]. OCHOBBIBasICh Ha TOM MPEITIONIOKSHUH, TTPEAIPHUHSTHI TOMBITKA MTOUCKA TTPOTHOCTUYECKOTO
KpUTEPHU S, KOTOPBIH MOT ObI 00€CIICYUTh aJIbTEPHATUBHBIN MMOJXO0J] UCIIOIB30BAHMS TeHOMHOU WH(OP-
Malli¥ B CEJIEKIIMOHHOM pelleHnd. B pe3ynbTare TaKuxX UCCIIeIOBAHIH OBLIH MPEIIIOKEHBI HEKOTOPEIE
METOJINYECKHE TIOAXOIBI IS MPEeJCcKa3aHusl TeTepO3UCHOTO MPEUMYIIECTBA U CO3JaHUs TeTepoTHYe-
ckux rpynm [9-11].

B Hacrosiimem mccnenoBaHUU M3y4YeHBI MEPCIIEKTHBBI PEACKa3aHus POAYKTHBHOTO MTOTEHIIHAA
ruOpusioB F; Ha OCHOBE CKPUHMHIA NOJIMMOP(HU3Ma aHOHUMHEIX nocnenosarensHocTed JJHK y kamy-
CTHI OEIIOKOYaHHOH.

Marepuanasl 1 MeTOABI HcciaeaoBanus. (s oTOopa map CKpelnBaHuil OLEHUBAIN MOJIEKYJIIsp-
HO-TEHETHYECKYI0 Pa3sHOPOAHOCTh KAaITyCThI OEIOKOYaHHOW Pa3TMYHOTO 3KOJOTro-Teorpaduyaeckoro
npoucxoxieHus (28 odpasuor u3 xoiekiuu MuctutyTa oBomeBoactsa HAH Benapycu) Ha ocHoBe
RAPD (Random Amplified Polymorphic DNA) u ISSR (Inter Simple Sequence Repeats). Mcmons3o-
Banu 40 mpousBonbHBIX (RAPD) mpaiimepoB, cuHTe3npoBaHHBIX TO aHanoram ¢upmsl Operon
Technology: OPA (n 01-03, 06-20), OPB (n 03, 04, 06, 08, 20), OPC (n 01, 03), OPW (n 01, 03, 0507,
09, 11-13, 15, 17-20), OPEOI; u 9 ISSR npaiimepos k MukpocateuIMTHBIM noBTopaM: (AC);AG,
(AC)TA, (AC),AA, (AC)TC, (ATG),, (CTC),, (CTC)AA, (GAA), (GACA),. Ilpaiimepsr oTOMpann
10 CIIOCOOHOCTH BBISIBIISITE MEKITMHEHHBIN TionmuMopdusM Brassica oleracea L. IlomumepasHyro mer-
HYIO PEakIHIO MPOBOJUIN B CTAHIAPTHOM PEXHUME.
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Anammz JIHK nmonumopdusma BKITIOYaT COCTaBlIeHHWE OMHAPHBIX MAaTpPHUIl, B KOTOPBIX OTMEYaJH
npucytctBue (1) wnmm orcyrcTBue (0) pparMeHTOB C OAMHAKOBON MOJEKYISIpHOW Maccoil. ['enetnde-
ckue quctaniuu (GD) paccuntsiBaiu o Nei and Li (1979) [12]:

GD;=1-2N;/ (N, +N),

rae N; — aucio 00mux GparMeHToB i-ro u j-ro 00pasuos; N, u N, —aucno (hparMeHTOB KaxJ0ro u3 00-
pasnoB. Knactepuzamuio sKCiepuMeHTAIBLHOT0 MaTepuaa ocymecTBiasu Mmetonom UPGMA ¢ momo-
IIBIO TIPOTpaMMHOTO TTakeTa Treeconw (Bepcust 1.3b).

OToOpaHHBIC IMHUW KayCThl OEIOKOYaHHON N3yYalld B CUCTEME TTOJIHOTO JIMaJIIEIbHOTO CKPEIlt-
BaHUA (5%5). OnblIeHHE OCYMIECTBIIAIN BpyYHy0. OLleHuBaIu rHOpUIHOE NOTOMCTBO F; u ponurens-
CKHE JTUHUH B OTKPBITOM T'PYHTE ONBITHOTO T0JIst IHCTHTYTa OBOIIEBOACTBA. AHATM3UPOBAIIA OCHOB-
HbIC KOJIMYECTBEHHBIC IPU3HAKU: BETETATUBHYIO MAacCy pacTECHUS, MacCy Hapy>KHOW KOUYEPBITH, CPEe/l-
HIOIO Maccy, MIOTHOCTh 1 00beM KOYaHa, OTHOIIIEHHE MACChl KOUYaHa K Macce PO3EeTKH.

Onenky obmeit (OKC) u cnenupuyeckori (CKC) koMOMHAIMOHHOW CIIOCOOHOCTH MPOBOIWIH TIO
Metony I Griffing [13]. OTHOCHUTETBHBIN THITOTETUUECKUH TETEPO3UC PACCUUTHIBATH KaK MPEBLITIICHIEC
F, man cpenneil BennunHOi 00€MX POAUTENLCKUX JTMHHUN, MCTUHHBIN — KaK npesblenue F) nax nyu-
muM poaurteneM. Eciu nokasarens rubpuaa F, okaseiBancs XysKe XyAIIEro POAMTENS, FETEPO3UC CUH-
TaJ¥ KaK OTKJIOHEHHE THOPHIa OT XYy/IIIEro poauTelis. B ToM ciydae BenmnyiHa HCTHHHOTO TeTepPO3H-
ca ObuTa oTpUNaTENBHOM [14].

Pe3yabTaThl M NX 00CyKAeHHE

Ouyenka MoaeKyIapHO-eeHemu4eckoll ousepeeHyuu 0opasyos kanycmol beroxkouannou. [lpu n3yde-
HUW MOJIEKYJISPHO-TEHETHYECKOH Pa3HOPOJHOCTH KOJIJIEKIINHA 00pa3IoB KAIyCThl OEIIOKOYaHHOH pa3-
JUYHOTO MPOUCXOXKJeHUs1 paccMoTpeHo 333 RAPD ammumkoHa B auana3oHe pacnpeaeneHus 200—
1500 m. 1. [Momumopdu3m BeIsBICH Npu amimudukanuu ¢ 37 u3 40 UCTOTb30BaHHBIX MMPOU3BOIBHEBIX
npaitmepoB. Paccmorpeno 230 monumopdubix JIHK-¢dparmMeHToB, B T. 4. yHUKaJIbHBIC. YPOBEHb JICTCK-
TrpyemMoro nonuMopduzma coctaBui 69,1 %.

Ha ocHOBe NoTy4eHHBIX JaHHBIX MMOJICYUTAHBI TCHETUYCCKUE IUCTAHIIUY U BBITIOJTHEHA HepapXuye-
ckast nuddepenmanus oOpas3oB MOCPEACTBOM KiacTepHoro ananmsa (puc. 1, a). B pesynbrare oOHa-
PY’KEHO 3HaYUTENIbHOE TeHETHYECKOe pa3Hoo0pas3ue cpeu SKCIepUMEHTaNBHBIX (GopM. BonbmmHCTBO
reHoTUroB (21 u3 28) Tonojornvecku oObeNMHEHBI B OOIIUI KilacTep ¢ Tpems cyOKiacTepaMu U aua-
nazoHoM auctaniuii 7,05—-19,0. OcrasibHbie 7 00pa3I0oB COCTABISIOT UEPAPXUIO 00Jiee BBICOKOI'O IO-
paaka (GD 15,1-21,3), mockonbKy XapakTepu3yloTcsl HAJIMYUeM Habopa YHUKAIbHBIX U TOJIUMOP(GHBIX
JHK-1oxycoB, HE CBOMCTBEHHBIX OCHOBHOM YaCTH KOJIJIEKIIUH.

[lomy4yeHHbIe pe3ynbTaThl CBUIETEIBCTBYIOT O BEICOKOW T€HETHUECKOM PA3HOPOJHOCTH KOJLIECKITHH
M XOPOIINX MEPCIEKTHBAX HCIIOIb30BAHMS MPEICTABICHHOTO Pa3HOOOpa3us sl CENEKIINN KaIrlyCThl
0EOKOYaHHOM.

Ilo pe3ynmpTaramMm MOJEKYISIPHO-TEHETHYECKON OIEHKN OTOOpaHBI KaK MOTEHITHAThHBIE KOMITIOHEH-
ThI rubpuau3anuu 5 oopasuos (Alfredo, Rotonda, Rd4, Invento, Semko) ¢ paznuunbiM ypoBHem GD
(7.11-17.01) u OTBEYAIOIINX CEICKIIMOHHBEIM TpeOOBaHUAM (HATMIHEC KOMIIJIEKCA IIEHHBIX MTPU3HAKOB,
CXOJIHbIE CPOKH LIBETEHU S, BBICOKAs MIEPEKPECTHAsA COBMECTHUMOCTB).

[ocne pa3mMHOXKeHHS 1151 0TOOpa TEHETUYECKH BRIPOBHEHHOTO MaTepHalia B CaMOOIBIIICHHOM TIOTOM-
ctBe oOpasioB Alfredo, Rotonda, Semko, Invento, Rd4 u orenku MexITMHEHHOTO TOTMMOp(dH3Ma JIOTION-
HUTENBHO npoBenieH [SSR-ckpunuHT (puc. 1, 6). MccnenoBanue amienbHOTO cOCTaBa WHAWBHIYaTbHBIX
paCTeHUI BBISIBUIO BBICOKHMI YPOBEHb BHYTPHUCOPTOBOIO MojuMopdu3Ma Tosbko B otoMcTBe Alfredo,
Rotonda, Semko, Torma xak Invento u Rd4 xapakTepn3oBainch BRICOKMM T'€HETHYECKHM cXoacTBOM. Oc-
HOBBIBASICh HA TOJYYCHHBIX TaHHBIX, OTOOPAHBI U BKITIOYECHBI B THOPHIM3AIUIO 10 CXEME THAJIIICTEHOTO
CKpEIMBaHUs PACTEHH S, BRIPOBHEHHBIE 110 (DEHOTUITY U allielbHOMY cocTaBy ISSR-1okycoB.

B nenom ucnonszoBanue ISSR nmoaxona oxazanock BEICOKOA((DEKTUBHBIM TSI HACHTUPUKAIINH
BHYTPHU- U MEXJIWHEHHON IeTepOreHHOCTU KalyCThl OCJIOKOYAHHOW, TaK KaK BOCIIPOU3BOIUMBIM
pe3yapTaT OBLI MOJYYEH NMPHU HCIOIB30BAaHHU HEOONBIIOTO Habopa WHOOPMATHUBHBIX MapKepoOB
¢ MpUMEHEHHEM MaJio3aTpaTHOro npotokosa. M3 paccMorpennsix 47 ISSR-nokycos, 23 sBastoTces
crienu(UIHBIMHI ¥ MOTYT HCTIOJIb30BaThCA JIJISI THITMPOBAHUS T€HOTUIIOB KAITyCTHI 0€ITOKOYaHHOM.
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Puc. 1. KiactepHsblit aHamu3, BRIIOTHEHHBIH 10 pe3ynbraraM ckpuHHHTa RAPD- (0) n ISSR-monumopdusma (6) o6pasunos
KaIycThl 0eJI0KOYaHHOIT

Ananuz 2ubpudos F; u ux pooumensckux aunuil. Ilpy IpoBeeHNH IUCIEPCHOHHOIO aHAIN3a OC-
HOBHBIX KOJMYECTBEHHBIX IIPU3HAKOB rUOpUIOB F| M MX pOAUTENbCKUX JIMHUK ObLIIM OOHAPYIKEHBI 10-
CTOBEPHBIC PA3IHUNS MEK Y FCHOTHIIAMHU 10 BCEM aHAJIM3UPYEMBIM TIOKA3aTEISIM.

WcnpiTanns nmokaszaim, 4To OOJBIIMHCTBO THOPHIOB 3HAUNMO ITPEBOCXOSAT POAUTENEH U CTaHIapT
Benopycckast 85 mo OCHOBHBIM KOMIOHEHTaM NPOAYKTUBHOCTH (Tabn. 1). ['mOpuabl, moiydeHHbIE
B komOuHanuu Alf3xRot4, oOmagann HanOOJBIIMMHU IOKa3aTEIsIMH 3HAYCHUH BEreTaTMBHOM MacChl,
Macchel U o0beMa kouaHa. ['uopug Cem3xRot4 mpu BRICOKHX MOKa3aTeNsX Macchl MAaTOYHUKA U TOBap-
HOT'O KOYaHa UMeJI HanOOJIbIIIee OTHOIIICHIE MacChl KoYaHa K Macce PO3eTKH M XapaKTepPH30BaJICs BbI-
COKOM INIOTHOCTBIO KOYAHA.

B nenom 1o abCconmOTHBIM 3HAYE€HHMAM BBIPAKEHHS NPU3HAKOB JTyYIIMMHU OKa3ainuck rudpuasl F, ot
koMOuHanui ckperuBanus tuHuil Alf3 u Rot4, Alf3 u Cem3, Rot4 u Cem3.

HcnpiTanus B cucTeMe MHUAIIEIBHBIX CKPEIIUBAHUH 5X5 TakKe MO3BOJUIN BBISIBUTh KOMOWHAIIHH
C BBICOKOHW CTEMNEeHBIO TeTepo3uca Mo 3JIeMEHTaM MPOyKTUBHOCTH (Tabm. 1). Tak, mo mpusHaky Berere-
TaTUBHAS Macca PacTeHUsl, THOPHJIBI MTOKa3au BeICOKUE (>12 %) 3 PeKThl THIOTETUYECKOTO TeTepO-
suca B 17 xomOunanusax. Haubonbliee npeBocXoAcTBO Haj cpeiHell poaurenedl ormeueHo B F,
Inv5xRd4 (89,9 %) u Rot4xRd4 (70,8 %). 3HadeHHs TUMIOTETUYECKOTO TeTepo3uca npesbimain S50 %
B 8 rubpuaaeix komOmHanmsax (AlfxInv, AlfxRot4, InvxAlf, InvxRd, InvxRot4, Rd4xAlf, Rd4xInv,
Rot4xRd4). 3naunmoe npeBOCXOACTBO HAA JyUYLINM poauTeneM Ha 17,2—-48,3 % no BeretaTHBHOM Mac-
Ce pacTeHHs BBISBIEHO TaK)Ke B BOCBMU KOMOMHAIMAX CKPEIINBAHUSI.

[lo mpu3Haky cpeqHss Macca KouaHa, KOTOPBII OIpeaestsieT ypoxkailHy 0 IEHHOCTh CEJIEKITMOHHBIX
(hopM, BBIZIEIEHBI KOMOMHAITH C BRICOKMM YPOBHEM T'eTepo3nca. BenrmdnHa runoTeTHIecKoro reTepo-
3uca Oblia MOJNOKUTEILHON M TPEBOCXOAMIIA CPEIHIO 000UX POJUTENEH BO BCEX KOMOMHAIIMSIX CKpe-
muBaHus 3a uckiroueHueM Cem3xAlf3. Bocemb ruOpuioB U3 1BaAIaTH TPEBOCXOAMUIN POAUTENEH 00-
nee yeM Ha 50 %. Haubonbiuas BennumHa reteposuca ormedeHa y Inv5xRd4, pogurensckue GpopMer
KOTOPOTO XapaKTePHU3YIOTCS HEBBICOKMMU 3HAUCHUSIMH CPETHEH MacChl KOYaHa.
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Tab6nnma l. XapakTepHcTHKA THAJIEIbHBIX THOPHAOB KAMYCThI 0€JIOKOYAHHOI H HX POAHTETbLCKHX (opM
M0 HEKOTOPBIM CeJIeKIIMOHHO-3HAYMMBbIM NPU3HAKAM, YPOBHIO reHeTH4YecKoii quBeprennun (GD),
uctunHoro (MUI') u runoreruueckoro (I'T") rerepo3uca

IIpusnak

BererarnBHas Macca TInorHocTs Kouana, | OTHoIIEHHE Macca
Tenorun GD pacTeHus Macca rouana, kr Obnem kouana r/em? KOuaHa/Macca po3eTKH
o6mas|RAPD|ISSR| x,xr | TT, % |UIL % | x,xr | TT, % | UT, % Ky)g.n. IT, % [UT, % l(y)g.ﬂ. IT, % |UI, % X I'T, % [UT, %

Alf3 3,88 2,47 2,77 0,89 0,685
Alf3xInv5 | 14,5 | 11,7 | 14,7 5,26 | 62,8*|48,9*| 3,68 | 62,8* | 48,9* | 4,34 | 76,7* | 56,1* | 0,85 | -5,03 |-4,5| 0,73 | 2,1 | —
Alf3xRd4 18 | 17,1 [9,37| 4,51 |46,0%| 11,7 | 2,76 | 63,3* | 11,8 | 3,39 [45,7%|22,2*| 0,81 | 3.8 | — [0,659| 13,8 | 2,9
Alf3xRot4 | 17,9 | 13,8 {23,9| 7,01 | 67,0* |41,5% | 5,01 | 66,8* | 41,3* | 5,83 |53,4*|20,7*%| 0,86 | 0,1 — 10,744 8 | 7.2
Alf3xCem3 | 19,5 | 15,7 |126,1 | 5,13 |26,0*| 6,78 | 3,78 | 26,0* | 6,8 |4,42|31,2*| 11,6 | 0,86 | 3,4 |-3,4/0,784| 99 | 54

Inv5 2,9 2,05 2,27 0,9 0,745
InvSxAIf3 | 14,5 | 11,7 [14,7] 477 [ 52,6%[39,7% | 3,45 | 52,7% | 39,6 | 4,09 [62,0%[47.4%[ 0,84 | —5.6 |-5,6]0.758[62,9%| 1,3
Inv5xRd4 | 16,6 | 13,8 [12,9] 5,49 [89,9* | 75,1* | 3,59 | 113,7*| 75,1* | 4,15 |99,8*(82,8*%| 0,86 | —8,7 | — | 0,69 | 11,3 | —
Inv5xRot4 | 14 | 7,1 |159] 5,01 |51,5%| — |3,39| 21,1* - 1412160 | — (0,82 1,2 - 10,707 -14 | —
InvSxCem3 | 17 | 1491751428 | 129 | 11 |3,15| 12,9 - 355138 — |089| 0,6 | — [0,773| 33 | 2,7

Rd4 2,98 1,32 1,88 0,7 0,488
Rd4xAlf3 | 18 [17,1]94 | 5,68 [60,3*[22,7%] 3,03 | 60,3* [22,5% | 3,8 |63,2%[369%] 0.8 | 1.3 | — [0,583] o | —
Rd4xInvS | 16,6 | 13,8 [12,9| 4,54 | 60,8* [48,3*| 3,04 | 80,9* | 48,2* | 3,68 | 77,2*|61,8%| 0,83 | 3.7 — 10715145 | —
Rd4xRot4 | 16,3 | 11 |23,1|5,24 (304*| — |3,17|30,5*| — |[377|124| — |0,84]| 17,5% | 15,1 0,646| 10,2 | —
Rd4xCem3 | 20,7 | 17 |18,6| 53 (38,7*| — |[3,37|388*| — [423]449* 6,8 | 0,8 | 5.2 - 10,699 13,8 | —

Rot4 5,33 3,54 4,83 0,73 0,689
Rot4xAlf3 | 17,9 | 13,8 {23,9| 5,36 |29,3* | 9,6 |3,88|29,3* | 9,6 | 6,16 |62,1*|27,5%| 0,63 |-22,2*|-13,7| 0,761 | 10,9 | 10,1
Rotd4xInv5 | 14 | 7,1 |15,9] 5,62 |44,1*| 13,6 | 4,02 | 43,6% | 13,5 | 477 |343*| — |0,84| 37 - 10,747 42 | —
Rot4xRd4 | 16,3 | 11 |23,1| 6,47 [70,8*| 17,2 | 4,15 | 70,8* | — |4,99 [48,9*%| 3,3 |0,83| 16,1* | 13,7 [0,677| 152 | —
Rot4xCem3| 17,6 | 12 |151| 577 | 3,1 | 3,11 [422| 192 | 19,1 [525]|194*| 87 | 0,8 | -1,23 | — [0,769| 3,5 | —

Cem3 5,1 3,54 3,96 0,89 0,739
Cem3xAlf3 | 19,5 | 15,7 (26,1| 4,04 | 1,0 - 13,03| 1,01 - |34l 12| - |089| O - 10,798 12,7 | 8,1
Cem3xInvs | 17 | 14,8 [17,5] 4,61 [26,2%| — [3,52]285¢| — [464]487*[ 172 ]076] 151 [-146]0,795] 6 |53
Cem3xRd4 | 20,7 | 17 [18,6|4,92 (379*%| — |[335[379%| — |4,25|455%| 73 |0,79| 4,6 — 10,741 41 | —
Cem3xRot4 | 17,6 | 12 |15,1] 5,84 |38,1* [38,1* | 4,89 | 38,1* | 38,2* | 5,91 |34,4*(22,4*| 0,83 | 2,5 | 6,8 |0,877|23,1*| 18,9

Ommnbka 0,05 0,05 0,07 0,01 0,03

cpenHen

IIpuMedaHue: «» IPOMEKYTOUHOE HAcIeHOBaHUE; ¥ — 3HaunMO npu P < 0,05.

CTaTuCTHYEeCKH 3HAYMMbIE ¥ TIOJIOKUTEIbHBIC 3HAYEHWSI WCTUHHOTO TeTepo3uca MO TMPHU3HAKY
CpenHsis Macca KouaHa oOHapy>KeHbl B BOCbMHM KOMOMHALMAX CKPEIIMBAHMS U UX BETMYMHA BAPbUPYET
ot 13,5 no 75,1 %.

[To GONBIIMHCTBY aHAJIN3UPYEMBIX PU3HAKOB HAMIIYUIIMMHU OKa3aJduch THOpUIHbIE KOMOHHALIUHY,
B KOTOPBIX B KQUECTBE OJHOTO U3 KOMITOHCHTOB THOpHUIM3AIINK OblIIa UCTIONb30BaHa TuHuA Alf3 (3a uc-
kiroueHueM Cem3xAlf3).

OrneHKa TUHAN Ha KOMOMHAITMOHHYIO CIIOCOOHOCTH BBISBHJIA CYIIECTBEHHYIO n3MeHuYnBOCcTh OKC
(g)n CKC (sti) 10 OOJIBIIMHCTBY M3YUYCHHBIX pU3HAKOB. [lonoxkurensubie 3Hauennss OKC no ananu-
3UpyeMbIM Npu3HaKam xapaktepusytor Cem3 u Alf3, 4TO roBOpUT O BHICOKOH HEHHOCTH 3THUX JTUHUH
BO BCEX TMOPHIHBIX KOMOMHAIIMX, [TOJYYCHHBIX C UX y4acTUeM (Tad. 2).

[lo npusnaky cpenusst macca kodana 3¢dexrsr OKC nunuii Rot4, Cem3, Alf3 npeBocxoaunu Bapu-
auTel CKC, cienoBarensHO, B peaju3anuy TeHeTHYeCKOro MOTEHIHa a 3TUX TeHOTHIIOB TIPA THOPUIH-
3allMM OCHOBHOE 3HAUCHHME UMEIU aJlJTUTUBHBIC B3auMoaeHcTBHS reHoB. st muauit InvS u Rd4 3naue-
HUA 0251. NPEBOCXOMUIH g;, YTO CBUAETENLCTBYET O NPEUMYIIECTBEHHOM 3HAY€HHU JOMHUHHMPOBAHHMS
Y 3MHUCTATUYCCKUX 3(PPEKTOB.

Ilo mpu3Haky mIOTHOCTH KodaHa mojoxuTenbHoit OKC mpy HU3KHX 3HAUYESHUSIX 62”. obmamanu Inv5,
Alf3, Cem3, 4T0 OATBEPKAAET CTAOUIIBHYIO IIEpeady JaHHOIO IPU3HAKA MOTOMCTBY F.
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Ta6numua2. IdpdexTn 00meii (§) n BapuanThI cienuduIecKoi (0'2”.) KOMOMHAIIMOHHOW IEHHOCTH
ceJIeKIIHOHHBIX JIMHUIH KaIyCcThl 0eJJ0KOYAHHOM 110 0CHOBHBIM KOMIIOHEHTaM ypo:Kasi

Ipusnax
Jlunus CpeHsis Macca KouaHa ITnoTHOCTH KOYaHa OTHOIIEHHE MACChl KOYaHa K Macce PO3ETKU
g oy & o’y & o’y

Rot4 0,864 0,613 —-0,74 1,094 0,153 0,326
Cem3 0,239 —-0,434 0,058 —0,702 0,946 —-0,852
Alf3 0,105 —-1,003 0,458 —-0,287 0,04 0,447

Inv5 —0,472 0,805 0,729 0,494 0,232 0,347

Rd4 —-0,737 0,023 —-0,505 —0,601 -1,372 —-0,266

BaxHBIM CEJIEKIIMOHHBIM ITPU3HAKOM SIBJISICTCSI COOTHOIIICHHE MACChl KOYaHa K Macce PO3eTKHU, KO-
TOpBI oTpaxkaeT A3(h(HEKTUBHOCTH MPOTEKAHUS MPOIECCOB (DOTOCUHTE3a — TE€HOTHUIIBI C BBICOKUM WH-
JIEKCOM COOTHOIIECHHS (OPMHUPYIOT KPYIHBIN KOYaH MPH OTHOCHUTEIHHO HEOOJBIION JINCTOBON Macce
po3eTku. Haubombinell eHHOCThIO MPU CEJISKIINKU Ha JaHHBIA pu3Hak oOmanaetr Cem3, koTopas xa-
paKTepHU3yeTCs BEICOKOH 00ITei KOMOMHAITMOHHOMN CTIOCOOHOCTEIO.

Ces3b 2enemuyeckoti OueepeeHyuu pooumenbCKux IUHul ¢ npooyKmusHblM nomenyuanom F,.
WnenTudukanns BBICOKOYPOXKAWHBIX T€TEPO3UCHBIX THOPHIOB TpeOyeT MPOBENCHHS MHOTOYHCIICH-
HBIX ckperuBaHuid. [locne ucnbiTaHus OOJNBITMHCTBO KOMOMHAIIMI BhIOpaKoBbIBatOTCs. [IpuMeneHue
MOJIEKYJISIPHBIX MapKepOB MOXKET IMOBBICUTH PE3yJbTATHBHOCTH OTOOpa KOMOMHAIIMIN C BBICOKHUM IIO-
TEHIIUAJIOM JIJIsI cenekmuu [15].

B nHamem uccrieoBaHNN aHAIN3 CONMPSHKEHHOCTH TEHETHYECKUX AUCTAHIINI C aDCONFOTHRIMU 3Ha-
YEHUSAMU XO3AHCTBEHHO BaKHBIX NPU3HAKOB IrHOpuoB F| 103B0IMI OOHAPYKUTH TECHBIE CBS3M JUIs
psina mokasareneit (tabn. 3, puc. 2). Tak, obmas GD, oneHenHas Ha ocHOBe NBYX moaxonoB (ISSR,
RAPD), 6pl71a TO3UTHUBHO acCOIMMPOBAaHA C Maccol, 00beMOM M TIIIOTHOCTHIO KodyaHa. HanGomnee Tec-
HBIC CBSI3U OOHAPYKEHBI JIsl IPU3HAKa OTHOIICHHE MaCcChl KOYaHa K Macce po3eTKH, B (hOpMUpPOBAHHUE
KOTOPOTO BKJIAJ JHBEPTEeHIINH POIMTETbCKHX hopM (R = 72) coctaBmn 38,4 %. IIpu 3ToM HanGombIIee
3HauEHUE JUId Pealu3alMu FeHeTUYeCKoro norennuana Fy umena nuseprenuus RAPD-nokycos, Torna
kak ISSR momumopdu3m He Oka3bIBaI CTATUCTHYSCKH 3HAYNMOTO BIUSHUSA (Tabi. 3). BepositHo, Gop-
MHPOBaHUE BBICOKOMPOAYKTHBHOI'O T€TEPO3UCHOT0 TEeHOTHIIA HE HACTOJBKO CBA3aHO C O0Iel reTepo-
T€HHOCTBHIO0 THOPUIHOTO TE€HOMA, KaK ¢ TIOTMMOP(PHU3MOM B OTAEITBHBIX CHENH(PHUECKHX JIOKyCcax, KOTO-
pbie 00yCIIOBIMBAIOT BHICOKYIO SKCIIPECCHUIO IIPU3HAKOB B F .

Tabnuna 3. Kodxpduunents: koppeasiunu Mexay GD poanTeabcKux JHHUI KanycThl 0€J10KOYaHHOH
H N0K2A3aTeJsIMH IPOAYKTHBHOCTH HX HAJLIeJbHbIX ru0puaos F;

IIpusznax
GD BereratuBHas macca Macca kouana/
pactenus Macca kouaHa O6bem KoyaHa Macea poseTki
o6mras GD [Bce ruOpu B! 0,42 0,56%* 0,54* 0,62%*
TpsIMbIe THOPHIBI 0,64* 0,82%* 0,75%* 0,84**
PEUUTIPOKHBIC THOPHIBI 0,16 0,22 0,26 0,29
RAPD GD |Bce rubpus 0,41 0,51* 0,50% 0,55%
PSIMbIE THOPHU B 0,65%* 0,80%* 0,74* 0,79**
PEUUTIPOKHBIC THOPHIBI 0,09 0,1 0,14 0,15
ISSR GD  |Bce rubpus! 0,11 0,23 0,21 0,32
MPsIMbIEC THOPUTBI 0,08 0,21 0,16 0,32
peUUIPOKHBIE THOPHIBI 0,06 0,12 0,16 0,18

Npumeuanune. *—P<0,05 **—P<0,0l.

ITockoneky npu ananuse F; OblaM BBIABIEHBI 3HAYMMBIE PELMIPOKHBIE Y(Q(PEKTHI, KOTOPBIE CBU/IE-
TENbCTBYIOT O BIMSHUM LMTOIUIA3MAaTHYECKUX (PaKTOPOB MATEPHHCKOTO I'€HOTHIIA HAa pean3aluio
IIPOLYKTUBHOIO NMOTEHNKaNa F |, Mbl IpOBEIM pasfebHy 0 OLIEHKY CBSA3U I'€HETHYECKON AMBEPrEeHIIUU
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Puc. 2. PerpeccnoHHbII aHANM3 CBS3H OOIIEH TeHETHYECKON TUBEPTrEeHIIMU JTUHUHN KaIyCThl OEJIOKOYaHHOH, OICHEHHOW Ha

ocuose ISSR 1 RAPD noaxonos, ¢ HEKOTOPLIMH IIOKa3aTeIIMH IPOJYyKTUBHOCTU uX TuOpuI0B F,: ock OX — reneTndeckue

nuctaniyu (GD); oce OY — mokazarteinu IpOAyKTHBHOCTH, BRIPAKCHHBIC B a0COTIOTHBIX BEIMYMHAX: d—6 — Macca Ko4yaHa,
2—e — 00'beM KOYaHa, Jic—u — Macca KoyaHa/Macca pO3eTKU

C MoKa3aTeJIsIMU IPOLYKTUBHOCTH MPSMBIX M PELUIIPOKHBIX THOpUI0B. B pesynbrare Ob110 00HApYKe-
HO, 4TO Xapakrep cBsizu o0meit GD 3HaYUTEeNbHO U3MEHSIETCS JJISl BCEX MCCIICNOBAHHBIX MPHU3HAKOB.
Cuna conpsiKeHHOCTH BO3PACTACT Y NPAMbIX THOPHUIOB B CPABHEHUH C PELUNPOKHBIMHU (Tabd. 3). Tec-
Hble cBsa3u (+ > 0,7) BeIsBIEHB Mexay BenumunHoi GD m mpusHakamy macca Ko4aHa, 00beM KOYaHa,
OTHOIIEHHE MACChl KOYaHa K Macce po3eTku. Koadduiment nerepmunanuu (R%) nepedncieHHbIX Mpu-
3HaKOB gocTuraet 67,2, 56,2, 70,6 % cooTBeTcTBEeHHO. Jl0CTOBEpHBIE KOPPEISIIUHN CYIIECTBYIOT MEXKIY
BEJIMYMHOW OOIIEel NUBEpPreHIMN M BEreTaTWBHOW Maccoil pacTeHuid. B manHom ciydae RAPD-
HOJIMMOP(U3M TaKKE UMEET IPEUMYIIECTBEHHOE 3HAUECHUE ISl pealn3allii FeHeTHIECKOro MOTEeHIH-
ana npsambix rubpunos F; B cpasuenuun ¢ ISSR GD, npenonpenensas npoayKTUBHOCTb PACTEHUH Ha
64 % (tabm. 3).

3akJirouenue. [lonydeHHbIE TaHHBIE CBUJIETEIBCTBYIOT, YTO aHAJIN3 MOJIEKYJISPHO-T€HETUUECKOM
JUBEPIreHINH UCXOIHOI0 MaTepuaa KalycTbl OEJIOKOUYaHHOM, HAPSILy C KJIACCHYECKUMU CEJICKIIMOHHBI-
MU TOJIX0/ITaMH, MOXET OBITh MOJIE3€H, TaK KaK MO3BOJISAET BBIACIUTh TY YaCTh M3MEHYHUBOCTH B CEJICKI[HU-
OHHBIX KOJUICKIUSIX, KOTOpasi He UMeeT (PEHOTUITNIECKOTrO MPOSBICHHUS, HO MOXET OBITh HUCIIOIb30BaHa
IPH CO3JIaHUM IIEPCIIEKTUBHBIX rHOpuIoB F,. BMecTe ¢ TeM IpuMeHeHne MOIEKYIAPHBIX MOAXO0I0B TPe-
OyeT 10opabOTKM AJISl IUPOKOTrO MPUMEHEHHS B CEJIEKIIMOHHBIX MPOrpaMMax, TaK KakK MOTEHHAJIbHbIC
JHK-mapkepb! T0KHBI TPEI0CTaBIATh 00BEKTUBHYIO HH()OPMAIIHIO TTPH MO00pE UCXOTHOTO MaTepHa-
Jia, HE3aBHUCUMO OT MCIOJIb3yeMOro reHetndeckoro myia. [Ipeasssisis TpeboBanus k JJHK-mapkepam kak
IPOTHOCTHYECKOMY HHCTPYMEHTY [UIsl THOPUAHON CENEKLNH, CIIeAyeT TaKKe YUUTHIBATh CIOKHYIO IIPH-
PORY KOMMYECTBEHHBIX MPU3HAKOB M, COOCTBEHHO, ()eHOMEHA T'eTepO3Kca, B CBS3U C TMOJUTCHHBIM KOH-
TpOJIEM, MHOTOCTOPOHHHUMH aCIIEKTaMH KU3HEHHOTO LIUKJIA PACTEHUH M YCIOBUSIMHU CPEJIBIL.
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THE CONTRIBUTION OF MOLECULAR-GENETIC DIVERGENCE TO F; HYBRID PERFORMANCE
OF WHITE CABBAGE

Summary

The prediction efficiency of white cabbage F, hybrid performance based on ISSR and RAPD markers was carried out. In
result molecular-genetics evaluation of white cabbage collection, five divergent lines were selected and tested by full diallel
(5%5) mating design. Through analysis relationship genetic divergence of parental lines and F; hybrid performance the
significant correlations ( > 0.5) were found for the main yield components. Yield potential of half-diallel F; hybrids was
predetermined total GD by 67.2 % (R = %), whereas no significant associations were found for reciprocal F - Consequently,
heterotic response does not simply result from the overall genetic diversity within a hybrid, but is likely only diversity at some
specific loci causing the formation of superior F; genotype with high expression of the traits.
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