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BBFflEHI,IE

//^\\Bec o6laAaer raKHMIt rIoJIe3HbIMl,t csoficrBaMl,I, KaK

Lrf ycrofi qnBocrb x se6rarorpH.flrHblM Sarroparr,r cpeAbl
ll 6oresHtM, BbIcoKI4M coAepxaHneM 6elxa I,I MacJIa B
3epHe u Ap. PoA AvenaL. xapaKrepll3yercfl 6onrruuM eN-

AoBbrM rr BHyrpr{Br.rAoBbrM pa:noo6pa3HeM, qro [o3Bont-
er HaxoAurr $oprtabl c coqeraHneM pa3nHqHbIX [pI{3Ha-
KoB : Bblcora pacreHufi , npo4oJIXI4TeJIbHocrb BereraIII{oH-
Horo [ep]roAa, ycrofiunnocrb x 6oresHtM I{ rloKa3arenl{
KaqecrBa 3epHa 12,3,6, 8].

BnArr oBca, 6omunHcrBo LI3 Koropblx tBJltlorct AH-
Kopacryulr4MH, o6pasyror IIoJII,InJIoLIAnufi ps1 u npe,u-
craBJreHbr 6omurnu paaHoo6purueM Qopt. B Hacrorulee
BpeMr cpeAn r4ccneAoBarerefi He cyuecrByer eAI4Horo
MHeHru B orHoueHHr{ crrcreMbl poAa oBec. ,{nr conpe-
MeHHbrx xnaccnSnraqufi, ocHoBaHHbIx, ulaBHrtu o6pa-
3oM, Ha r{3yqeHr4r4 rraop$onoruqecKnx H Kapl{onornqe cKHX
paulrauui1 xapaKTepHbl ABe reHAeHulIH: yKpyuHeHue BH-

AoB H yBenurreHne Hx qucra. ,,{na poga oBec raKI4MH
xpaft unun npuMepaMr.r MoryT cnyxl,Irb xnacu.r$lrKaql4l,I,
rAe qr,Icno Br,rAoB orpaHr,rrll4BaJlocb 7 -w unu Aocrnrano
34-x f4,7]. B nepBoM cnyqae HeorrpaBAaHHoe yKpyrlHe-
HHe Br4AoB ocHoBaHo ronbKo Ha AaHHbrx Kapl,Ionornu 6es
yqera reorpaQuqecKoro pacrpocrpaHeHl,It. Bo BTopoM
cnyqae qacro paHr Br.rAa npucBar.rBaerct ru6pH4HuM BI,I-

4arra, QopMaM r{ MyraHTaM. B cntsn c STLIM aKTyanbHbIM
rBJrrercff rrolrcK HoBbrx noAXoAoB K perueHr4}o BotlpocoB
poAcrBa BUAoB r,r feHoMoB, a TaKxe cl4creMarHqecKofo
rroJroxeHu.f, Br,rAoB po,ua Avena L.

llepcnexruBHbrMr.r Anr r,rccneAosaHufi B AaHHoM Ha-
rrpaBneHr{r.r rBnrrorcr aKTHBHo pa3pa6arHsael,Ible B rlo-
cneAHee Aecrrr4nerr{e MeroAbr MoneKynrpHblx MapKepoB,
B roM qr.rcJre RAPD-anLirr{3 [, I I, l3].

MATEPIIANbI I,I METOAbI

B AaHnofi pa6ore r{cnonb3oBturncb o6pasqu r43 Mr,rpo-
sofi rorneKul{n oBca BI4P. Bcero 6rno H3yrIeHo 74 o6paz-
ua oBca, orHocf,uruxcr K 20 sn.qaNa pa3nuqHoro ypoBH.rI
rrJror,rAHocrlr (ra6.rr. l), rr3 pafiouon npor4cxoxAeHnr vr
Hau6oruurero pa3Hoo6pasnr BHAoB AaHHoro pola rpen-
MyxIecrBeHHo r{3 crpaH 6accefina Cpe4rarerraHoro r,r tlep-

HOro rvropefi.

AHK BbrAenflnrr r{3 Jrr{crben 3 - 5-HeAemHbrx rpopo-
crKoB rro MeroAy [10] c ue6oruurdMn uogn$uxaqntrMr.r.
RAPD-aHanr43 rrpoBoAunrr rro MeroAy, upr,rHrroMy B ra6o-
paropr{H reHerurrecKr.rx pecypcoB pacrenufi Vlucruryra
arpo6uororuqecKux pecypcon [2]. llocne rpoBeAeHnt
enerrpoQope3a B arapo3HoM reJre c rocneAyrorrlnM oKpa-
rur,rBaHrdeM ero 6porraucruM DTHAr,reM aMrrnuQnqnponan-
nue $parMeHrbr AHK n4enrHQnrlupoBanr,r KaK rrerKo Bbr-
flBnreMbre KoMrroHeHTbr B rrpoxoAffrrleM ynbrpaSnorero-
BoM cBere. B xaqecrBe Mepbr cxoAcrBa MexAy o6pa:qarvrH
lrcroJrb3oBaJru xoeQ$uqpreHr conprxeHHocrr4 no Dice [5],

Jlocryron, K. Onpro

xoroprtfi ocHoBaH Ha yrlere npncyrcrBkrs. uru orcyrcrBn.s
KoMrroHeHros. KnacrepHrrfi aHanu3 npoBoAlrnH Ha 6ase
M arpr4rrbr xoa$ QH ur.reHToB conpf, xeHHo crn c Hc nonb3oBa-
Hr,reM rrporpaMMrr NT SY S (UPGMA- anrop r.rru).

PE3YJIbTATbI I,I OFCYXIEHI,IE

B Aaunou LrccJreAoBaHrrr Ant oIIeHKn B3auMocsssefi
MexAy o6pasualan puBHbrx BHAoB oBca 6rtro rpoBepeHo
113 upafiMepoB, n3 Koropbrx oro6panll roJIbKo 15, Aaro-
unx saH6omruee qucno [onuMopSurrx KoMrIoHeHroB
(ra6r. 2). AHaru: [onyqeHHblx AaHHbIX rIoKa3aJI, qro

sau6oree srrcorHfi ypoBeHb [onr4MopQnsrrla orMeqancfl y

ArrrrnonAHbrx BHAoB . Atrs l5 o6pa-:qoB 3rux BLIAoB 6rrno
BbrrBJreHo 50 uonnuopSnrrx KoMrIoHeHror (ar'annuQlrun-
poBaHHbrx Qparlaeuron AHK). llorunlouAHble BHAbI
6unu MeHee ronuMop$Hu. Tax,4na 12 o6pa:uoB rerpa-
nnoH.qHbrx Br.rAoB 6rrro BbrrBJreHo roJrbKo 32 xorrauoHeHTa,
a rnfl 47 Soprra reKca[JIoHAHbIx BHAoB - JII,IIub 26 xorvrno-
HCHTOB.

Taxuvr o6pa:ou, aHanu3 nonr.rMopQHrrraa BuAoB pola
oBec pa3Horo ypoBHr nnouAHocrl{ MeroAou RAPD BbIt-
BHJ] qeTKylo 3aBHCHMOCTb MeX(Ay CTeTIeHbIO nOJII{MOp-

Ta6auqa 1. Xapaxrepncrr.rKa o6pa:uon oBca no AaHHbIM
RAPD-aHarura

Bur
I-esousufi I4:yreHo

cocraB o6pasuoe

Ann.nonAuue

A. ventricosa Bal.

A. clauda Dur.

A. pilosa M. B.

A.longiglunls Dur.

A. canariensls Baum

A. wiestii Steud.

A. hirtula Lag.

A. atlantica Baum

A. strigosa Schreb.

TerpanronAHbre

A. barbata Pott.

A. vavilovianaMord.

A. mogna Mur.et Terr.

A. murphyi Ladiz.

A. abyssinica Hoch.

A. fatua L.

A. occidentalrs Dur.

A. ludoviciana Dur.

A. sterilis L.

A. byzantina Koch.

A. sativaL.

BCEfO

Cv
Cp
Cp
AI
Ac
As
As
As
As

ferccan.non,[Hbre

ACD
ACD
ACD
ACD
ACD
ACD

AB7
ABI
ACI
ACI
AB2

1
I
I
2
I
2
2
I
4

8
2
5
6
7

l9
74
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Ta6.n nua 2. XaparcreprrcruKa npafi rraepou, ucnoJrb3o-
BaHHhrx n RAPD-asaJrrBe

, a Koauqectgononu-

^9n/n 
i locle.uoBaTeJlbHocTb -___r______MOpQHbtX KOMnOHeHTOB

I CCGACAGCTT
2 ATGGCCTTTA
3 CAGGCCCTTC
4 GGGTAACGCC
5 GTTGCGATCC
6 GGCTCGTACC
7 GCCTCCTACC
8 GGGGTCGATT
9 GTTAGGTCGT

IO CTGTGCTGTG
II GGTGATGTCC
T2 GGGTTGCCGT
13 CGTTGGATGC
14 CCGATCTAGA
15 CGCATAGGTT

O6ruee KoJruqecrBo
KOMIIOHCHTOB

Snsrraa BHAoB u ypoBHeM rurouAHocrr,r. ,{uuongHue
BHAbr o6ra.qarn HaH6orburHM noJrlrMopSr,rrrtaoM no cpaB-
HeHlrro c TeTpa- u reKcaruor,rAHbrMH Br{AaMr{ oBca.

Pesylrrarbl KrracrepHoro aHiurH3a rroKa3aJrr,r, qro Bce
r,r3yqeHHbre o6pa3rlbr oBca pa3Aenr,rnHcb Ha ruecTb KJracTe-
poB, ABa H3 Koropbrx (l u 6) 6rmn ocHoBHhrMr,r, a ocrit"Jrb-
Hbre MHHopHhrMr{ (pnc. l). Kracrep I cocrou r.r3 AByx
rroAKJracrepoB. floAnnacrep la o6seAuusl o6parqu 6olr-
rur,rHcrBa rerpanJronqHul BrrAoB - A. abyssinica, A. bar-
bata n A. vaviloviana c reHoMoM AB (puc. l, 4X). B co-
craB noAKJracrepa 16 sorurr,r o6paruu Bcex reKcarrJronA-
Hbx r,r rpa o6pasqa rerpilrrlrolr4tx BlrAoB c reHoMoM AC -
A. magna u A. murphyi, a raKxe o6patuu Aunnor{AHoro
BvAa A. atl anti c a, r,rMeroqero, npeAnoJro)r(HTeJlbHo, reHoM
As (puc. 1,6X, 4){.,2X). Cne.qyEr orMerr{rb, qro }rMeHHo
ABa yKa3aHHbrx Bbrrue TeTpannolr,qHbrx BHAa paccMaTpr{-
Balorct KaK HcroqHHKr{ reHoMoB A u C reKcanJrorrAHbD(
BHAoB oBca [a]. 9ro Moxer o6rscHnrb coBMecrHyro KJra-
crepl{3arluK), no Harur{M AaHHbrM, TerpalnonAHbrx o6pas-
rIoB c o6pasuarrar{ reKca[JrorrAHbrx B[rAoB. Klacrep 6, pes-
Ko orrnrraroqnfi cs or rrpeAbrAyrrlux KJracrepoB, BKJrroquul
s ce6s roJrbKo rpex upeAcraBnrenefi Ar.I[nou,{Hbrx, Har{-
6oree npr{Mlrrl{BHbrx, BHAoB oBca c BapHaHTaMr{ reHoMa
C-CvuCp.

flpn cpaBHeHr{r{ AaHHbrx RAPD-anaJtu3a o6pasuon
TOJTbKO AUnJIOHAHbIX BI{.qOB yCTaHOBJIeHO, rrTO OHH Crpyn-
rrupoBaJrr{cb B ABa KJracrepa I u2 (pnc. 2).IIpu oroM no-
Ka3areJrb creneHr.r cxoAcrBa, coorBercrByrcrqnfi roe$Su-
rIHeHTy conprxeHHocrr{ ro Dice, MexAy KJracrepaMr{
paBHrncr roJrbKo 0,35, qro roBopnr o 6olruofi creneHr{
paun.rufi Mex.qy o6pasuarrar,r Ar,runonAHhrx BHAos. Knac-
rep I cocrorJl r,rs o6pasqoB BLTAoB c perrr.rrHbrMu Bapr{aH-
TaMH reHoMa A. Ilpu.reu 6omuruHcrBo npeAcraBnrenefi
9THX BlrAOB, AJrr KOTOpbTX XaparcTepHbr pa3rHqnr B cTpyK-
Type Kapr{orr{[oo, o6paroB:rJr]r ABa noAKJracrepa. flepnufi

0,71 0,85

t(oaQQruuaenr no Dice

Pnc. l. Pacnpeleneuue o6paruoB Bcex r{3} reHHErx Bu.qoB oBca Ha
Qenorparvrrrle, noJr) reHsofi uo pe3ynbTarau RAPD-aHUrrsa

o A. stigasa
o A. u,iestii
t A. hirtula
t A. atlantica
o A. longiglumis
t A. canariensis
x A. clouda

^ 
A- pilosa

t A. ventricosa

oAs
oAs
oAs
oAs
oAs
rAs
oAs
rAs
oAl
oAl
rAc

rAs

'cp
^cp
vCv

0,35 0,51 0,67 0,94 1,00
KooQQrunenr no Dice

Pnc.2. PacnpeAeleHue o6pasrloB Atrnlror{.ugbrx Brr,qoB oaca Ha Qe-
HorpaMMe, noJryqeHHofi no perylbraraM RAPD-aHalnga

I{3 Hax (la) ofue4unsl [peAcraBnTeJrefi Br.r,qoB c As reno-

MoM, cperul KoropbD( 6ul xylrrypHHfi srA A. strigosa.
O6pasuu 3Toro BlrAa, HMerouryre [AeHTurrHbre cnercrphr,
npoucxoAxilu u3 KoHTr{HeHraJrbHofi Enponu (LlcnaHnn,
Opauunn u leprraaHuu). Bropofi noruslacrep (16) o6reau-
Hf,Jr npeAcraBlrrenefi sHAos c reHoMaMn Al u Ac. B ro x(e
BpeMt o6paseq BlrAa A. canariensis, o6laAaroqufi reno-
MoM Ac, 3Haqr'rreJrbHo orrurralrcr or o6paeqon BuAa
A. longiglumis c reHoMoM Al. ,{annhre o KocBeHHoM poA-
cTBe gTr{X Br{.qOB nOATBepXAaTOT BbrBOAhr, CAeJraHHbre
Apyn{Mr.r HccJreAoBareJrrMr{ c Hc[oJrb3oBaHrdeM RFLP- n
RAPD-aHarrr{3oB I l]. Ifuacrep 2 o6reAunxl BrrAhr c Ba-
pr{arrTaMr{ reHoMa c, npn.reM BbrrBJrreTcr qeTKoe pa3Ae-
JreHrde oopnr c Cv u Cp reHoMoM. Cnelyer orMerHTb, qro

:4X
-2X

I
Jo*
-2X
--'l

I
I

I
I
I
I
I
I

i.
I
I
I
I

-J
=iI

l,,
J

3
2
5
2
5
3
5
.,

5
5
4
2
3
6
4

56
I,000,41

27

42 Arpapnar Poccnr. 2002. Jfr3



BCe npeAcTaBHTeJIH BI,IAOB C BapHaHTaMI,I reHOMa c I,IMenH

Hr{3rr{fi ypoBenb cxoAcrBa. IIpu sroM pa3rur{Hfl BHAoB

A. pilosa w A. clauda, uuerolqnx oAHHaKoByrc crpylcypy

reHoMa Cp, raxxe 6rtnn 3HarrI,ITerbHbI, uro noATBepxAaer

npaBr,InbHocTb pa3AeneHlrs Hx Ha ABa oTAenbHblx BHAa.

Comacso pe3ynbrarau RAPD-aHiuIlI3a o6parqu rer-

panJror{AHhlx BI,IAos 6HnH pa3AeJIeHbI Ha ABa KJlacrepa
(l u2,puc.3). K.nacrep I o6teALIHuI o6pasqsl Bcex BI,I-

AoB c oAHHaKoBofi crpyrrypofi reuonaa (AB) - A. abyssi-

nica (xynrrypHsrfi BHA)' A. barbata u A. vaviloviana.

Ermo ycranoBneHo, rlro Kynbf,ypHHfi snA A. abyssinica,

roropufi rBJlterct gHAeMI,IKona 3QnonHH n B IIenoM Mo-

uortaopoeH no Mop Qoloru.re CKIIM np H3HaKaM, xapal(Tep H-

3OBaJICC AByIUt CaMOCTO'TeJIbHbIMI{ OTJII,ITTHbIMH Apyr OT

rpyra cnelcrpaMll, BXoAIIqTMI{ B oAHy rpynny. PoAcrseH-

Hbre .{r,rKopacryrrlue BHArI A. barbata n oco6enso A. vavi'

loviana, xoropufi flBJlterct 3HAeMI,IKou SQnonnu, 6ttnvt

BbrAeJreHbr B orAenbHble, Ho 6lurnopo4crBeHHble K Kynb-

TypHoMy ruAy rpyrrbl. CreneHr pa3nuqlat MexAy BceMH

BHAaMr,r srofi rpynrlbl 6ula 3HaqHTeJIlHofi, qro noATBep-

xcAaer npaBr{,JrbH o crb I{x c }IcreMaru.Ie crofi o6o co6n eHHo -
cru. Kar B KJIacrepHoM aHuLnH3e, TaK I{ rro reorpaQnue-

cKoMy nponcxoxAeHl{ro nce o6par\sA. barbata pa3Aenn-

Jrncb Ha rpll rpynnbl: B rlepBylo Bolrrnn o6pasqu Id3 peru-

oHa Kacnuficroro Mopt, Koropble I,IMeII,I I,IAeHTLIqHbIe
crreKTpbr, Bo Bropyrc rpyrry BonIJILI (popuu I{3 perrloHa

Cpe.unserurHoMopbt vr B Tperblo peruoHa rlepHoro

Mopfl. Klacrep 2 cocrosr n: Qoprrl BI{AoB, LlMeroIqux oAH-

HaKoByro crpylcrypy reHoMa (AC) - A. magna u A. mur'
phyi. CreueHr pa3ruqut MexAy rIocneAHIaMu BI{AaMI{

6ura rarcKe cyulecrBeHHofi, qro noATBepxAaer [paBLLnb-
HOCTb HX Cr.rcTeMar}rrre cKofi o60 co6neHHo cTI{.

0,69 0,76 0,84 0,92 1,00
KoeQtfuuneHr no Dice

Pnc.3. Pacnpe.uenenue o6pa3uoB rerparJlolt,uHblx Bn,qoB oBca Ha

$eHorpar"rrvre, noJryrq eHuoil no pe 3ynbrarau RAPD-aHaJIIEa

o A. sativa

'A.fatua

- 
A. b)'zantina

o A. ludoviciana
o A. occidentalis
x A. sterilis

0,90 0,92 0,95 0,97

o A. abyssinica

O A. barbata

O A. vaviloviana

1 A. magna

E A. murph_vi

AABB

AABB

AABB
AABB

AABB

AABB

AABB

AABB

AABB
AABB
AACC

AACC

38,o
__-_19_r

40-

x
x
x

tr

n
o
!
t
I

a
fl

a
x

I
I
I
t
I
a
t
a

X
I
t
o
o

r,00

Kax orue.ralocr pauee, reKcaJulonqgrre Bx,qLI oKa:ia- I(o300eqne*r no Dice

llltcb HanMeHee rroJlnuoprlnu (prc. 4), IIpr erorrr norara- Pnc.4. Pactrperereare o6parqoa rcrrcarnox,u{brx Brroa oEca E8
Tenb creneH[ cxoAcrBtt uexgy o6pasqauu vrofi rpyrmrr, $eaorpar'rue, noryreqnoi no psylbraraM RAPDaIiar]rga

coorgErcrsyoqufi rogQr[nruesry conptxeHuocrr no
Dice, uexgy ruracrepaMfl 6xr 6onee 0,90. IIpu auanrse xoropue o6pasuu rc Typuux rpyrmlpoBanrrc' maer6'o
TIaHHED( Ee 6uiro gusBneHo qerKxx K]aclepoB, o6r€ru- 

- 
o""o""ofi 

"o""rr 
x;racrepor,odaegrurflonlltx x)m6r).P-

HrtoIIII{x npetrcraBrr€nefi orHoro Bnqa, xorr 6buu{ BhI,[e
renu Qopruu, xompbre uMeru *"rrro"t"ra cneKrltH. 

IrHe It alrlopacrJl{ue BI{abI'

Tonbro rpeAcraBrrr.on *yooyp"fi"iiii"-e.-itii,i i ---l:*" 
o6pasou' nporeMoHcrpupoBaHa Bo3MoxHocrb

A. byzantina o6paroaa;rx *ro.rr*iil--*"n"*tr"ta lYTtt* 
pauuvuft MexAy BIraaMI{ oBca B coorBercr-

rpynnu. Verrui 3aroHoMepHocrei Bo BgttnMocBt3tx i1] 
t 

^ 
TeHoMIILIM cocraBoM I{ )poBHeM ruIo}rtrHocrlr'

ueruy o6pasuar" ,qrutopacryqtlx r€KcaluouAxlrx Br{roB AHanu3 IoM[oHeHTHom cocraBa rlo3Bonl{n BbrtBI{TL

He 6r,uro nafi.qeHo. Taroe pacnpegen""ra 
"n.qo" 

*o*"o Qparuemu '{tIK' 
KompEIe Moryr 6l'rrl ucnonl3olasu g

o6r.ncurrrr reM, qro Bc€ oHlr xMer<'T €anHyro crpyKrypy KaqecrBe MapK€por A, B-u C renouog' Eu:ro noxaeano'

reHOMa - ACD. Mecrnue c1prt A- sativo n: Typqxx, qTo,[Hmo[trHEIe BI|IEI oOJIa'[aJIn HaI|OOJIbUIIM IIoJIItMop-

odgqaunennue B aBe He3aBnc[MHe no4gpynnu o o,aIrofi (pn3MoM no cpaBHeHnrc c rerpauroriaHbrM[ r r€kcanno-

rpynne, I o6pasqr,r nr llcnaruu, Ilopryranuu r Maporno I{IHhIMll BI{.[aMI{ OsCa. Ha OCxOre amro na5rvenur 6unu

r pymfi rpynue 6"ron ,nAe"-""rn. T"rc|aa nA""-"r"t"n ruAelenn 6augropo,qcrrenlrne o6pa:qu c H,IeHTI{IIHLIMIi

oKagaJrrrcr o6paaqu ,/{. byzantina uz llcnurwt, Ifratmn n cneKrpaMu. Ycranonnexo, qm raK .qI{nnoI{AHhIe, TaK u
'Ilmca. Kporue roFo, or Hnx He orJrlqaJrcr o6pa:eq us T€rpantorr,4HEIe poAcTBeHHLIe BI'tAEt co cxonxoi crpyrry-

llopryralun, xmopnfi neprouaraarno 6ul raKcoHoMlr- pofi reuouoa odre,unlrfforcr B orAeIIbHEIe Kllacrepu r|
qecKn onpeAeIleH Kar( upoMexyroqHar rfopua A. sativa- rpynnH, qm cBnleTenbcTByeT o6 I|x raxcoxoMn'recl(ofi

byzantina.,{alrnrre xe RAPD-aHaIrr3a [oKa3aJru, qro ero o6oco6nennocru. ,{autrue, nonyvenHLle B pe3y]rbrare

cne.Ayer orHecm x suAy A. byzantina. An(opacryryre lpoBe,qerrHoro ucoreAoMHnt, nolTBep)I(aaror c[creMy
BuA6r rr3 crpau CHf - Kamxcrana, Ta,qlsxncrana rnaccntfnxaqnn poga AvenaL., npuH.rryro a BHP [3] tl
(6rurn ugermnxx), Asep6afigxana, lpysNx, a rarcme ue- aononH€Huyrc B nocneaHee BpeMr xoar,rr,nr gaHHErM[ [9].

o

o
32^
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33

34
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