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C rrorrlorqlro C-rnleroga grrSSepeHuaarrbHoro oKparr-rr{BaHr{r xpoMocoM lr ru6pugusa\uu in sila c npo6arurn
pTaT I tl p^f 4794 rlpoBeAeHo cpaBHurenbHoe r1r{TofeHerrqecKoe nccrreAoBaHue rpex rerpanrror{AHbrx Brr-
IIoB oBca c reHoMHbrM cocraBoM AC:. Avenu mugnu. A. murph-vi w A. insularis. BuAu 6trau cxogusr no
crpyKrype u pncyHKaM C-gu$$epeHulta,'rbHoro oKpailr.rBaHlrr.pla1,a xpoMocoM, a raK)Ke JroKaJrr{3arrur{ lo-
rycoa -5S pPHK reHoB I{ ocHoBHbrx cariron NOR. oguaxo orrltqaJ.rrrcb no r{ncny lr J.roKanfi3arl[rr MxHopHbrx
noKycoB 45S p[HK n vop$o,rorlIl{ LI pacnpegefleHr.to rerepoxpoN,rarrrHa Ha r{eKoropr]rx xpor.locorr,rax. B
coorBercrBuL{ c nonyqeHHblMlr AaHHbrMu. e SnnoreHerr{r{ecKoM orHorrreHlrra A. insularis 6o,ree 6rucox r
A. magna. 'rorga rar A. murphvi HecKoJIbKo o6oco6,res or AByx Apyrr{x Br{AoB. Moxso [peAnono)Krrrb, r{ro
Bce rpII u3yqeHHbtx BnAa BeAyr rlpolrcxoxAeHfie or oAHoro o6ulero rerpannol{AHoro flpeAKa, a l,rx AtrBep-
reHuI{t cBq3aHa c pa3nuqHbrN{t4 Br.{Aoc[eqfiQr.rvecxr.rltr xpoMocoMHbrMr{ nepecrpofirar..ru. ?r,or'lxlirlut A. mur-
phyi, no-suguMor\ry, rpoxoAr{na He3aBr{cr.rMo or AByx Apyrrrx Br{AoB.

TerpannougHr,re BrrAbr pogaAt'ena AeJrrrcr Ha qe-
Tbrpe fpyflnbr, oTJrrrrrarctqr{ecfl no feHoMHoMy cocTa-
ey. B cocran nepror? rpyrrnbr BXoAqr BuAbr, coAep)Ka-
rque A- u B-renourt:. A. barbata Pott., A. vaviloviana
(Malz.) Mordv. u A. abyssinica Hochst. [1]. Bce ouu
reHer[qecKu 6rngxu, o qeM cBlrlereJrbcrnyer Sep-
TrrJrbHocrb Me)KBnloBbrx ru6pngoe [2].

Bo sropyrc rpyrry BxoArrr eArrHcrBeHHuri uuoro-
.nernrui aBTorroJrrrnJrouqn;rri uug A. macrostachya
Balan. [3]. Ha ocHoBaHr{u aHilrrr{3a crpyKTypbr Kapuo-
rrua 6r,tno BbIcKa3aHo trpeArroJloxeHlre, qro oH IIMeer
reHoMHyro Qoplayly AA t2], oAHaKo, corJracHo AaH-
urru rtel.toTuqecKofo aHaJrrr3a, ypoBeHb roMoJIofIIt{
xpoMocoM 3Toro BrrAa c ArrrrJror4AHbrwu A. damascena
Rajh. et Baum (Ad), A. prostrataLadiz. (Ap), A. atlan-
ticaBaum (As) uA. canariensis Baum (Ac) oveHr, rr.ral
t4, 5]. Pe:y,rrrarrr cpaBHr{TeJrbHoro r{ccJreAoBaHrrr
BHyrp14reHHr,rx rpaHcKpu6upyerr,rur x rrocJreAoBareJrb-
nocrerl ITSI u ITS2 renon pu6ocollHori PHK u no-
cJreAoBareJrbHocrn 5.8S agepHtrx pPHK yKa3brBanr{
na 6o"nee 6rn:roe poAcrBo feHoMoB A. macrostaclrya
c rpynnori c-reHorr,roe u cooTBeTcTBeHHo euy 6tura
rpr{cBoeHa reHoMHaq Qopuy,ra CmCm [6].

Tperlro rpyrtfly cocraBrqer oHAeMrrr{Hbui lrapox-
xancxnii ewg A. agadiriana Baum et Fedak, crrcreMa-
Trrr{ecKoe IIoJIo)KeHrre KoTopofo oKoHqaTeIbHo He
ycraHoBneHo [7]. AHa,ru: ueriorrz.recxoli KOH'I,rora-
qr{u xpoMocou e ru6pugax A. agadiriana c ApyruMr{
BrrAaMrr poga At,ena [7], a rarxe r{ccneAoBaHne ero
Kapr{orr.rra c roMorrlbro MeroAa C-qHQ$epeHrlrraJrb-

Horo oKparx ytBaluns. xpoMocoM [8] csHlerenbcrByrcr
o 6olee 6rr.rsroN4 poAcrBe A. agadiriaz.z c flpeAcra-
Br{TeJrrMr{ nepeori rpynflbt, xorq fix reHoMbr crpyK-
TypHo guS$epeuqnpoBaHbr B pe3yJrbrare xpoMo-
coMHbrx [epecTpoeK.

B uerneprvrc rpyilfiy BXoAqr BrrAbr: A. magna
Murphyi et Terr. (cus. A. maroccana Gdgr.), A. mur-
ph1,i Ladiz. 19-12) rr HeAaBHo orrpurrrrfi 'rerpanno-
ugHsrii vug A. insularis Ladiz. I I 3]. Bugsr aroli n gpy-
IIIX rpyr[ nu6o He cKperlr.rBarorcq Apyr c ApyroM,
ru6o garor IIoJlHocrr,Io rlJrr{ qacrl{qHo crepIIJIbHoe
noToMcTBo, r{To cBr{AeTeJrbcTByeT o Hrr3KoM poAcTBe
Lrx reHoMoB Lzl. 3ru gaHnsre iloATBepxAarcr pe-
3yJIbTaTbI r{CCJreAOBaHVfl, KApVOTTTnOB C TTOMOUIbTC)
MeroAoB qnQQepeuqrraJrt,Horo oKpaurrBaHnq xpo-
MOCOM.

Anarlr: paclpeAeJreHrrs rerepoxpoMarr.rHa Ha
xpoMocoMax TeTparrJrorrAHbrx BrrAoB oBca noKa3aJr,
tITo y BuAos c AB-reHoMHbrM cocraBoM syxpoMarr.r-
LIeCKIIe yqaCTKH XpOMOCOM OKparrreHbr paBHOMepHO,
a MeJIKr.re rerepoxpoMarrrqecKrre 6loxu JroKaJrr.r3o-
BaHbr rrpeuMyilIecTBeHHo B r{eHTpoMepHbrx r{ TeJro-
MepHbIX yqacrKax. Y euqoe c A- u C-resovanr{ xpo-
MOCOMbI XapaKTeprr3yrcTcq AByMq TrrnaMH OKparXn-
BaHnq: ceM[, flap xpoMocoM noKa3aJrr{ claOoe
oKpa[rr{BaHr.re 3yxpoMaTHqecKrrx yqacTKoB c MeJrKn-
uu fX 6roraulr, JroKaJrrr3oBaHHbrMrr reJroMepHo rr
npulleHTpoMepHo, Apyrrre >Ke xpoMocoMbr BbrfrqAqT
6oree KoHAeHcrrpoBaHHbIMII H TeMHIIMII, rITo HaIIo-

7,1'7



148 IIIEJIYXilHA I{ AP.

Ta6mrua 1. I4cclegoeaHHble o6pasqlt oBca I{ ux npol{cxo)KgeHrle

Bnt
N! no rararory

BI,IP
Mecro c6opa

KoopguHarst c6opa

rxupora AOJrroTa

A. insttlaris

A. insularis

A. murph,,-i

A. murph-,-i

A. murphyi

A. magna

A. magna

A. magna

A. magnu

A. magrut

A. mag,na

A. magna

A. magna

r-2O67
w-2102*
r-1986
r-2088*
x-2101
x-144
x- l6 l
x- I  786
r- I  787*
r- I 852
r-1863
x- l 896
r-2100

l4r arur.. Cuqnr lra. Cela

l4ra.nvs. Cnqnnnq, Gela

Vlcnawwn,Zahara de los Atunes

Vlcnal':.us, Gaucin

VlcnalPusr, Tarifa

Maporxo, Quazzane
Maporxo, Khemisset

Mapoxro, Maazia

Maporco, Maazia

Mapoxro.  Ar Rommani

Maporro, Tiflet

Maporrco, Tetouan

Maporuo, Maazia

37"10'c.ru.
37" 10' c.ru.
36"17'c.ur.
36o53'c.ur.
36'01'c.ru.
34o58'c.m.
33"70'c.ur.
35o20'c.ur.
35o20'c.ru.
33o53'c.ur.
55" t l  c .u.

34"8 l' c.ur.
35"20'ctn.

14"20'e.a.

14"20's.g.

5"116' :.9.

) '  l )  3.A.

5o50' :.4.

5"23's.r,.
6o3 [ '  : .4.

)"-rJ 3. [ .

)")J 3.4.

6o48' :,4.

6 '30'r .g.

6o l3 '  r .A.

)"1,J 3. [ .

*O6parqr'r, ffcnolt 3oBaHHI'le IJIt npoBeAeHuq llr6pltguraquu in situ-

MrrHaeT xapaKTep oKpa[II{BaH[q xpoMocoM AI{rIJro-
rrAHbrx BrrAoB - HocrrreJlerl C-reHol,roe [14, 15].

Xapaxrep Mefio3a rreHTalJIoLIAHbIx ru6plrgoe

A. magna x A. sativa [o3BoJIrlJI rIpeA[oJIo)KI'trb, trro

A. magna Mor yqacrBoBarb B o6pa3oBaHlrrr reKcan-
Jror.ulHr,Ix BITAoB orca [16]. 3saqenrae BI4AoB 3ToIl

rpyflnbl B SBOJIIOqIIII IOJII'InJTOI4AHOTO OBCa nOATBep-
xlaror AaHHbIe Ir3oQepMeHTHoro aHaJrlr3a [17], uc-

cretroBaHuq careJIJIIIrHoft AHK [18] n u3yqeHufl
Meriosa rn6pugon ApyrIIX BI{AoB arofi rpynrbl c
A. sativaL.U9-211. Tar, e Melio3e ru6pngoe A. insu-
larisxA. sativa o6pa3yerct p.o23.2 xI{a3M, tITo cyqe-
CTBeHHO [peBbluaeT qIrcJIo xlta3M B Mello3e rn6plr-
goB KyJlbrypHoro oBca c A. magna (2 I .0) unu A. mur-
phyi (16.8) [13]. 3rn AaHHbIe npeAroJlararor 6oree
6rragxoe pogcrBo A. insularis c Bo3AenLIBaeML,IM BI{-
gorra A. s ai iv a B cpaBHeHI4L c A. ma g na vrv A. murp hy i.

AHarng MeftoruqecKoli KoH'I'IoraUrrIr xpoMocoM
y Me)KBIrAosux rra6pugos A. murphyi, A. magna u A.
insularis noKa3aJI, rITo srl4 BITAbI npoll3olrlJrrr or eAIt-
HOIO TeTpalJIoIrAHOfO rIpeAKa rr BTIocJIeAcTBvIV An-
Bepfr{poBaJII,I Apyr oT Apyfa B pe3yJrbTaTe HecKoJIb-
Kr4x KpynHblx xpoMocoMHblx [epecTpoeK Lr Apyrux
r43MeHeHnfr xpoMocoM, nplrBeAlrrux K CHI4)KeHITIO
ypoBHq lrx roMoJloruu f14,22, 231. Pols xpouocoM-
Hbrx nepecrpoeK B 3BoJlroqrru A. murphlti n A. mag,na
noATBepx(Aator Ir pe3yJlbrarbl reHoMHoIi rrrdpvp.v-
3ar\vtr in situ [24,25). Hecrr,rorpx Ha ro, qro Ao cllx
nop He yAaJIOCb ugenruQnqnpoBarb ArInJroIuHbIe
oBcbr, yqacrBoBaBllrlre B o6pa:onanuu AC-resou-
Hbrx Br{AoB, HaII6OJree BepoqTHbIMIl rIpeAKaMIr I{X re-
HOMOB Cr{I{TaIOTC' A. CAnAriensi'l - Hocurert Ac-fe-
HoMa rr A. ventricosa Balan. - AoHop C-renolra 126,271.
He ncrrroqeHo, oAHaKo. qro 3TI'I TerparIJIoIlAbI Mor-

Jrr.r o6pa3oBaTbcfl He3aBL{CIlMo Apyf oT Apyfa oT oA-
Hrrx r{ Tex x(e I4JIIT pa3Hblx AIrnJIOrlAHbIx rIpeAKoB.

B HacrocureM rrccneAoBaHl,Irl c rloMoulblo C-r're-
roga gussepeHql{aJlbHoro oKpamnBaHnq xpoMo-
coM 6[,In npoBeleH cpanultrelbnltri quroreHerl{r{e-

cKlrfi aHaJIII3 HecKoJIbKLIx o6pa3IIoB Tpex rerparlJlo-
rrlHblx BIIAoB oBca c AC-regorttu[,IM cocraBoM Arq
yroqHeH[q ltx Qu:roreuerllqecKoro poAcrBa 14 oIIeH-
Kr{ BHyrpIIBIrAoBoro nonIIMopSI{3Ma. fIoM[Mo 3To-
ro, reHoMbI A. magna, A. ittsularis u A. murphyi 6ulll
oxapaKTepn3oBaHbl I\{eroAoM ru6pllqu:aqun in sittt c
npo6auu 45S n 55 pPHK reHoB.

MATEPI,IAJIbI I,I METOAbI

B pa6ore 6u"nu n:yveHbl ABa o6pa:qaAvena insu-
laris, rpu o6pa:qa A. murphyi Ir BoceMb - A. magna
pa3rur{Horo Ilpollcxox[ elH]/rs. vt3 KOJIJTeKIII{U BCepoc-
clllricKoro HayqHo-I{ccJleAoBaTeJlbcKoro IIHCTIITyTa
pacreHlreBolcrBa I4M. H.I,I. BasLUIoBa (Ta6r. l).

[Ipo6u nHK.KroH pTa794 rrr.rsercr. BamHl-

Qparrr.renrou 55 p[HK rlxeHlrqbl gnnHoft 410 nu,
KJroHrrpoBaHHbIM B nJIa3MIrAe pBR322 [28]. KloH
pTa7l npegcraBrqer co6oft EcoRI-QparMeHr reHoB
185-265 pAHK AJIrrHoIi 9 rnn, BbIAeneHHbIx I{3 rllxe-
Hr4rlbr rr clr6rnonupoBaHHblx B TIJIa3MI{Ae pUC19 t29J.
llpo6rr IHK uerull4 6uoruHoM IIII4 AuroKcHreHIl-
HOM C IOMOITIbTO HIrK-TpaHCJIsIInIr B COOTBeTCTBI4I',I C
peKoMeHAallrarruu $upnbl-flpolr3Bolurerq ("Roche",

Germany). flnx ru6pragll3allrtu in situ I{crIoJIb3oBaJIIr
nporoKon, rplrBeAeHHbui n pa6ore [30], c ue6oll-
rrrr{MII rnlOguQnraql{qMn.

lrlcclegoeaHlle KapHorI{[oB npoBoArrJrvl c rloMo-
ilIbro craHAaprHoro MeroAa C-guSQepeHIIHaJIbHoro

IEHETL{KA roru 43 Nb 6 2OO7
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oKparxrrBaHr.rr xpoMocou [3 1]. flocrolrry roMeoJro-
fr.rq r4HAnBr.rAyaJrbHbrx xpoMocoM oBca Her43BecTHa,
rlaccu$uxaqrrrc xpoMocoM Kaxnoro rr3 nccJreAo-
BaHHbIX HaMr{ BTTAOB rrpOBOAr.rJrIr ilO qr.rTOJrOf n.{eCxofi
HoMeHKJrarype. l,lreecrHo, rrro xpoMocoMbr A- u
C-renoMos orJrr,rqaK)Tcq no cogep)KaHr{K) rr xapaKTe-
py pacllpeAereHllls. feTepoxpoMaTlrHa, B cBq3r.r C rreM
r{x Mox(Ho JrerKo grS$epeHqnpoBarb no sroMy npu-
3HaKy. Ha uepaou orane Mbr pa3AeJrsJrrr xpoMocoMbr
Br.rAoB no A- n C-renouar'r, a 3areM B rrpeAeJrax KilK-
AOrO n3 Hr.rX XpOMOCOMbT pamKrrpoBaJrn rro AJrr,rHe.

PE3YJIbTATbI

I-{nroreHeruqecKoe r{ccJreAoBaHr,re no[TBepA[Jro,
r{To Bce rrccJreloBaHuue o6pasqu A. murphyi, A. ma-
gna v A. insularis {BJnrorcr rerpanJror,rAaun 2n =
- 4x - 28 c resouHbrM cocrasoN{ AC. Xpouocolmr
reHoMa A xapaxrepr,r3yrcTcfl HeBbrcoKrrM coAep)Ka-
Hr,reM reTepoxpoMaTr.rHa, rrpeAcTaBJreHHofo MeJrKr4-
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Pnc. l. [uQQepeHIIlri]JIbHo oKpa[IeHHr,Ie neraQa:ur,re rrrracrr4HKrl Bx[oB oBca: a - A. magrn (r-1787), 6 - A. murphyi (r-2088),
e - A. insularis (r-2102\.

Mr{, Ho rrerKrrMr{ C-6loxauu, pacnoJroxeHHbrMu B r{H-
Tepcrr4rlr{ilrbHbrx yqacrKtx xpoMocou. Xpouocorrtr
feHoMa C, rax [paBr.r.Jro, KpynHee xpoMocoM A-reno-
ua. I4x ocHoBHyro qacrb cocraBJrrer raK Ha3brBae-
uuul "gu$$ysnsrrl" rerepoxpoMarr4H (lu$fX),
lruerorqurl 6oree reMHyro B cpaBHeHr{r{ c gyxpoMarrr-
qecKr4Mrr parioualru oKpacKy Lr Her{erKrre rpaHrlrlbr.
Ha ero $one Mo)KHo na6lrcqars 6olee rpKo oKpa-
IIIeHHl,re U qeTKO oqepqeHHbre feTepoxpoMaTrrqe-
crrae 6noxra (puc. 1).

Avena insularis Ladiz.

Cre 6r r.r BocxoAnq[ e. Ilucrt s BeprnKaJrl,Hbre, He -
ofiyrxeHHr,re. Mex<goyzlrrrs. vt y3Jrbr roJrbre. f gr,rqox
yAJrrrHeHHbtr?. Merelxa KoporKarr, MaJroKoJrocKo-
Bas, oAHocroponnqq, loHnKaroqzur, pbrxJlzur. Konoc-
xra 6onuloro pa3Mepa, TpexMHororlBerKoBbre. Ko-
JIocKoBbIe r{euyu AJIrrHHbIe, florrrl,I paBHbIe, c 9-10
)KI{JI KaMH. I{ne:rronsr e qe myz cpegHe ft AJrrrHbr, cr{Jr b-

*x+&
f
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HO OnyrxeHbr. Hu>KHqq I{BerKoBaq qemyq Ha Bep-
xy[rKe c AByMq ilrrJroBrrAHbIMI{ 3aOCTpeHLIqMI4. oCTb
fipuKpenJrrercq Hn)Ke l13 sacru or BepxyrrrKl{ IIBer-
xoeofi qerrryn. Tolr,xo oAnH caMblk ttu>xttttft.IIBeroK
B KOJIOCKe C COTIJIeHeHUeM I{ nprl co3peBaHuu JIefKo
ocbrnaercr. Ka.n,ryc 3JI Jll{nrrrqecr<ufr [3 2].

A. insularis 6lrl nnepeue o6napyxceH Ha ocrpoBe
Cnqurlrq e 1996 r. tlerupe nortyrql{vv 6r,rnu HaIige-
Hbr Me)KAy ropoAaMII Gela n Butera Ha lore Cuqulnlr,
fAe oHrr [porr3pacTanlI B HeHapylxeHHbIX qeHo3ax,
Ha xoJrMax Ha Bbrcore -50-150 M HaA yp. Mopq Ha aJr-
JIIOBHAJIbHbIX |JIHHIICTbIX IIOI{BAX C NCCqAHO-|JII4HII-

crori rr KoHrJroMeparHo-KaMenucrorZ no,qnovsoti.
Bnocregcrenu flofiyrqqrllr gToro euqa 6r,tln o6Ha-
pyxeHbr n Tyuuce s Temime u Bargon (pvc.2).

B cocrae Kapl{orlrrra A. insularis BxoAqr 14 nap
xpoMocoM, xopouo pa3nuquM[,rx no rr.lopsoJlorlrl4
rr prrcyHKaM gtl$QepeliirnaJlbHoro oKpailI{BaH[t
(puc. 1,a), vro no3BoJII4JIo npoBecrlr lrx ror{Hyto
r.rgeHru$nraqrlrc. llo xapuoruny xpoMocourr 1-7
6rtnra orHeceHbl K C-reHouy lr o6ogna.IeH[,I coor-
BercrBeHHo Cl-C7, xpoMocoMbr 8*14 - x reHouy A
(A8-Al4) (puc. 3). fine napsr xpoMocoM A-renoua -
Al1 u Al2 - Hecyr crryrHuKln B KoporKoM rlJreqe.
Hlrxe ilpr.iBog rrrcfl orII{caHI4 e Bcex nHALTBITAy aJI bHbI x
xpoMocoM AaHHoro enga (ra6r. 2).

Cl - xpynHar MeralleHTp[qecKaq xpoMocoMa.
Ocuonuyro qacrb KoporKoro u npu6 tuzureJrbHo ABe
Tperrr AJrrrHHoro rIJIeqa cocraBnter gHSfX, 6o.nee
HHTeHcr,rBHo oKpaueHHbui s npoxcltvaruuoii yacrl,t

xpoMocoMbr. Ha ero $oue nuanrtrorcq ABa MapKep-
Hbrx flpKo oKparrreHHbrx 6.noxa B KoporKoM uJleqe,

Aertqlque ero Ha TpH npuMepHo paBHLIe '{aCrtl. B
[prrqeHTpoMepHoM yqacrKe AJInHHofo nJrer{a xopo-
rrro 3aMerHa cep[q or AByx Ao rpex He6olsmnx 6lo-

IIIEJIYXI'IHA r.r Ap.

r"'L, -  : t

t A. mag,na t A. murphyi t A. insuluris

Puc. 2. Apeanbr rerpanJronAHblx ArlKopacrytql{x eugoe A. mdgna, A. murphyi u A. insularis.
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ron. Kporrle roro, B ero ArrcranbHoft rperu Ha6,rroga-
ercr eue oAHH qerKrrft uapxepuurfi 6ror. Ha o6olrx
rrJreqax MoryT BcTpeqaTbcs HeooJlbrlrlle TeJroMep-
HbIC 6JIOKU.

C2 - rr.reraqeHTpnqHaq xpoMocoMa, Jrrrnlb HeMHo-
ro ycryrrarcqaq xpoMoconae Cl IIo AJII{He. AuQQys-
nr,rri fX pacloJro)Kes no nceri AJIIIHe KoporKoro II
rrpoKcrrMaJrr,Hoii norosuHe AnrrHHoro rrJleqa. Kpyn-
Hbre rrHTeHcrrBHo oKparxeHHbre 6noKu, xapaKTep-
Hbre Ars 9To[ xpoMocoMbr, pac[oJloxeHbl B TeJIoMe-
pe KopoTKoro nreqa rr npr4rleHTpoMepHo, B cepeAlr-
He rr AlrcraJrrnofi .racrfi AJrrrHHoro rrJrer{a, [pLIMepHo
Ha o[rrHaKoBoM paccrorrHr.rn Apyr or Apyra. lloulrrrao
Hr.rx B gaHuori xpoMocoMe Mo)KHo ua6rro4ars prg
6oree MeJrKr{x nHTepKaJrrpnrlx 6Jroxos B KoporKoM
nJIeqe.

C3 - 6onsuraa cy6arpoqeHTpurlHaq xpoMocoMa.

fluSQy:nuft fX 3aHrrMaer Bco ee AJrrrHy. Xapar-
TepHbrM nprr3HaKoM xpoMocoMbt C3 qe,'Iqlo'rcfl. flp-
rr.rfi cy6re.nolrepHsrft 6rox s KoporKoM flreqe n
KoM[JreKc rrHTeHcrrBHo oKparxeHHbrx C-6eugoe n
rrpoKcr{MaJrrHoft qacrn AnrrHHoro [Jrer{a, e6rflsu ro-
Toporo JroKaJrrr3oBaH rpruri vaprepnrrii C-6lox. B
gucranurorZ qacrlr AJrr4HHoro nJleqa BbltBrtercq HH-
TepKaJrflpHufi C-cerueHT, 3Haqr{TeJrbHo Bapbllpyto-
rqraft no pa3Mepy. B o6oux nJreqax Mo)KHo sa6rro-
garr 6olee MeJrKr{e nolnuopQurre fX-6lorn.

C4 - cy6rr.reraqeHTpurrHaq xpoMocorra cpelueir
BeJrr{rrrrHbr. fluQSy:Hsrfi fX noralr{3oBaH no ecel:r
AJrlrHe xpoMocoMbr. OgnH rpvnurrfi uurepxanrpHuii
6ror saxoAr.rrcr B AncraJ'rbHolr rpern KoporKoro
fiJreqa, a B cepeAnHe AnrlHHofo MapKepHbre 6roxu
qnofiuue. tlerxlrri C-6nor fiprrMbrKaer K qeHTpoMe-
pe. B KoporKoM nJreqe rrHorAa Bcrpeqarorcq He-
6orsmue renoMepHbre 6;roxll.

l : :=j:

't+,::,:::.!:

t1 L

|EHETI'IKA ror'l 43 Nb 6 2007



751CPABHI4TEJIbHOE UT{TOTEHETUTIECKOE I4CCJIEtrOBAH I,{E

zo

..t:,, 8,f,
=-t . , :  1, ! ) -

" ,"-
.:: 

| 
..j

TA8S.9A9L

* *:,, .N

-- ; ' -
-g"F ,"  I

TA9S.A8L

&s^a
' *F

;.:*: i ;.
&
':e{ ,

w'h
M

t ,  g&. r ;

f4fir

. :3 . l  .' f f i ; ; f t
'd# 'w

,*.
'* ffl

n @4M
fA_
. t ;

&sF
f

' ,H eE'
&, ; " 'H_'w
, ;w

A-reHou
n

*,"  .1 :1&- ;
Y a;-; ;

, .  . :
:.i:l ,a.t

I := 
"'-

#-. * a'
* ' i  

=
.i Ut!

*q: tr
:ff:";:= W

"  
. -@

:: :  1:

A . "t;:..+ uffi'

;
i " i  *r &".

:

t fu "%'
: 6i,_

i&.

U-TEHOM
a56zda5

#ffi-#g XruF% L 'G&vn
'#%#% &ryffiff 'dffi#u
'#ffiffi ffiffiffi* '--ffiffi
.*ffi #e ####.&ru? "3*&*j t
,&ffiw pffi_6#ffi- ,,- #Yr
'-#Y&t-:l.w%.#M-& #- *-# -3.;

'ry_e
#i

:t,::

"+i.

#,J "z '# S* wt *
t^-#_H i a" ; "'-ffi ' :-

"WW : l  "  . t  & f f i
,AM

Pnc. 3. PucyHru gn$SepenqnaJrbHoro oKparxr.rBaHrrr xporlrocoM B Kapr{orr{flax pa3Hbrx o6parqoe A. insuluris (a - x-2102, 6 -
r-2067) u A. murphyi (a - r-2088, e - x-2101, d - r-1986).

C5 - cy6rr,rerar{eHTprrK. fin$QyaHrrfi fX pacro-
Jro)KeH IIo BceR AJrrrHe xpoMocoMbr, oAHaKo B rrpoK-
cuuarr,uorl [oJIoBHHe KoporKofo nreqa rrHTeHcr{B-
Hocrb ero oKparxnBanvfl. 3aMerHo Bbrrrre. flprue
MapKepHble C-6eHqr,l JroKaJrr{3oBaHbr nocepeAr{He
AJrrrHHoro nreqa. Pa4 xpynHr,rx lX-6noxoB Mo)KHo
ua6rrogarr B cepeAr4He KoporKoro nJreqa. npuMep-
Ho Ha rpaHr.rqe pacrpocrpaHeHrrfl gra$fX.

C6 - cy6rrreraqeHTpnqHaq xpoMocoMa cpeAHero
pa3Mepa. Oua xapaxrepu3yercq oqeHb Kpy[HbrM,

fEHEI'L{KA rorlr 43 Nb 6 2007

I4HTeHCTTBHO OKparrreHHbrM, ABOr{HbrM MapKepHbrM
6loxou B TenoMepuorra pafioue AnuHHoro rrJreqa.
filr$Qy:nuft fX :anur'laer Bce KoporKoe nJreqo 14
66lsurvro qacrb AJrr{HHofo. Ero rpanuqaMrr cJry)Kar
orrrerJrrrBbre qpKue 6,roxu. pacfloroxeHHbre e cy6-
TenoMepHoM yr{acTKe KopoTKoro n Ar4cTaJrbHorr Tpe-
TIr AJInHHoro rrJrer{a. Ha $oHe gra$fX B rrpoKcr.r-
uanr,Hori qacru xpoMocoMr,r Mox<Ho ua6lrogars pxq
LIHTepcrrrrIHaJr bHblx 6roxoe, Jrutub He 3HaqIrreJIbHo
oTnllqarculnxct oT Hefo IIo nHTeHcLIBHocTu oKpalxu-
BAHIjfl.
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Ta6,ruqa 2. MopQor'lerpflqecKfie napaMerpbr xpoMocoM TerpanrrolrAHblx BI{AoB oBca c AC-renor,rurtu cocraeou (gla

cpaBHeHr{r rrcrrorrb3oBaHa rraccu$uraqllfl xpoN{ocolt e pa6o're Jellen et al. [23 l)

Xporr,rocorrra

A. insuluris A. murph-vi A. magna

OTH.

D,.r'uua. Va
TIJIEqEBOI,{

xHleKc
r.raccu$n-

raqr.rx no [23]
OTH.

\nvH?,, vo
IIJICqCBOIl

IIHAEKC

rnaccu$u-
<aqua no [23]

OTH.

qr.uu4 Vo
nJreqeBotI

ITHACKC
KJraccr{or{-
aqru no [23]

CI

C2
C3

C4

C5

C6

C7

A8

A9

Al0

Al l

At2

Al3

Al4

9.63

8.55
8.31

1.16

7.38

1.28

7.t l
7.05

1.04

6.82

6.50
6.06

5.5,1
4.96

.08

.08

.66

.38

.38

.72

.45

.18

.02

.26

.07

.08

.16

.24

MI

M2

SM3

M3

SM2

SMI

SM4

M4

SM2

STI

SAT2

SATI

SM6

M5

9.79

9.4u

8.70
7.53

7.45

6.99

6.86

6.9r

6.90

6.53

6.21

6.11

5.-s7
4.94

.05

.18

.12

.8r

.97

.36

.60

.91

.ti8

.21

.21

.27

.18

.19

I
a
J

2

5

1

6
1

8

9
l2

il

l1

l3

l0

9.43

8.21
8.04

7.86

1.62

7.O4

6.91

7.12

6.81

6.64

6.43

6.39

6.t9

5.25

1.04

1.37
l . l9

1.86

1.80

0.99

1.86

1.66

t.51

1.24

1.07

2.11

t. t7

r.24

I

3
2
A

6

-5
1

8

l0

t2

9
t4

11

l3

C7 - cy6ruerar-teHrplrK. fin$$ysnstfr fX pacno-
JroxeH rro Bceri AJrrrHe KopoTKofo rlJlerra u flpoKclr-
MaJrbHort TperII AJII{HHoro. Terortlepa KoporKoro
nJreqa coAep)Krrr tprufr lX cerrraeur, a ABa KpynHblx
C-6noxa Aentr KoporKoe rIJIeqo Ha rpll npu6luttl-
TeJrbHo paBHbre rracTrr. B nporcltrr,ranrnoft qacTlr

nJrrrHHofo rrJreqa Bblr{BrqeTcq cepv'. lr: geyx-rpex fX
6roxos cpe[Hero pa3Mepa. B cepeglrHe II TeJIoMep-
uou pa[oue AJrrrHHoro nJreqa pacrroJrararcTcq He-
6orlurue MapKepHbre C-6noxu.

A8 - ne6o.nulorl veraqeHTprrK c xapaKTepHbIM
KpynHbrM TeJroMepHbrM oroKoM B AJrrrHHoM rIJIeqe I{
cra6r,rM LIHTepcTIIIIuaJIbHbIM nonurvropQHblM 63H-

AOM B npOKCrrMaJrbHOrl Tperr4 KOpOTKOTO [Jrer{a. He-
6olsuori orqerJrrrBr,rn 6.nox pacnoJro)KeH B [prIIIeH-
TpoMepHoM yrracTKe KopoTKoro rrJreqa.

,A.9 - cy6rrrerarleHTpur{Har xpoMocoMa co cJIa6bIM
TeJroMepHbrna 6sHgorr,r B KopoTKoM nJreqe u e pal.roue
rleHTpoMepr,r. B cepeguHe [nrrHHofo rIJIer{a JroKaJIIr-
3oBaH nprufi nHrepcrnqr4aJrbHbrri 6rox cpeqnero
pa3Mepa, a ArrcTaJrbHar qeTBeprb IIJreqa coAepxcrr
guS$y:uuft fX.

Al0 - aKporleHTprrK c r{erKrrMIr reJIoMepHbIMIr
6noxaulr B o6onx rrreqax, Kpy[HbrM MapKepHr,IM
6rorolr B ArlcraJllHofi rpern AJILIHHoTo flreqa I4 or-
HOCr{TeJrbHO Cra6brM C-6eHqorra B efo cepeArrHe. B
rlpoKcIIMaJrbuon rperu KopoTKoro rIJIer{a JIoKaJIII3()-
BaH He6oJrburoft uapxepuuii fX-6rox. C.na6sle ro-
nnlropSnsre r{HTepcrr.rqrraJrbHbre 6eugu pacrloJlo-
)KeHbr rrprrrleHTpoMepHo B AJIT.THH0M nJleqe.

A1 I - Merar{eHTprrqHafl cfiyrHur{Haq xpoMocoMa,
xapaKTepr{3y}oqaqcq Kpy[HbrM rrprrflApbllxKoBblM
fX 6noxorr.r. firuuuoe ulearo Hecer rerouepHrtii
C-6eug cpegueft BeJrrrrrrrHbr rr HeMHoro 6olee xpyn-
H ur li cy6re,ror..repurr lr.

Al2 - cy6rueraqeHTprrK co crryrHr{Kou cpegneri
BeJrrrrrrrHbr B KoporKoM rrJrerre. Pafron nropuuHoft ne-
perq>KKlr coAep)Kr.rr xpynHurr? C-6nor, rto pa3Mepy
npaKTrrqecKil noJlHocrblo coorHocptlruii c BeJII{t{t{-
nort calroro cnyrHrrKa. Orqer.nlrssre C-6noxu pac-
noJroxeHbr B cepeAlrHe AJrrrHHofo rrJreqa u e ero cy6-
TeJroMepHou panoHe.

A I 3 - He6onsruaq MerarleHTprrr{Har xpoMocoMa,
IIpaKTIIqeCKI{ nOJIHOCTLIO JIIl[IeHHaq leTepoxpoMa-
Tr{Ha: cJra6bre 6eugu 3aMerHbr Jrr.rrub e paftoHe o6eltx
TeJroMep u cy6rerouepHoM pafioue [Jrr4HHoro trJleqa.

Al4 - laarensxlrrl cy6ueraqeHrplm. TeroMepbl I{
qeHTpoMepa Hecyr eABa 3aMerHbre noJIIrMopQHrte
6rorra.

Merogorra geofiHoli Q.nyopecqeHrsorl ru6puglr:a-
quu in sila (FISH) c upo6arvrra pTa7l upTa794 Ha xpo-
MocoMax A. insularis 6rrro BbrqBreHo BoceMb cIIrHa-
noe pTa794 3oHAa, rrprr sroM ABe xpoMocoMbr coAep-
)KaJrr{ IIo ABa qpKux crrfHaJra, a ABe fiapbl ApyrIIx
xpoMocoM - no oAHoMy 3Har{rrreJrluo 6onee cra6o-
uy cariry (puc. 4,a).lu6pngnaaqrr c 3oHAou pTa7l

Aana AecqTb crrrHaJroB, u3 Hr4x qeTbrpe or{eHb Kpy[-
Hbrx, a trrecrb - Tor{er{Hbrx (puc. 4,61. Tarnu o6pa-
3oM, feHoM A. insularis coAep)Kr{T rrerbrpe noxyca 5S
pAHf . a raK)Ke [Ba MDKopHbIx Ir rplr MIrHopHbIx JIo-
xyca 45S pAHK. Ogna A3 xpoMocoM, Hecylqlrx Ma-
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)KopHbrft NOR (45S rDNA2), raK)Ke coAep)Ktrr [Ba
KpyrHbrx JroKyca 55 pPHK reHoB - B KoporKoM rrJre-
ve (5S rDNAl) r4 B npoKclrMaltHoft o6lacru AJrrrHHo-
ro rJrer{a (5S rDNA2; puc. I,a), rorAa KaK Ha nropori
rApbrrxKoo6paayrcrqela xpoMocoMe JroKycbr 5S
p[HK He o6Hapyxeurr.

753

B renoueA. insularis eqe oAHa xpoMocoMa HecJra
oAHoBpeMeHHo Mr.rHopHbre JroKycbr rax 55, rar n 45S
pPHK reHoB. Oura HaxoguJrrrcb rrpr4MepHo B cepeAr4He
AJurHHoro rrJreqa ognori n: cy6ueraqeHTpnqecKux xpo-
MocoM, rpr4r{eM carir 55 (5S rDNA4) pacrroJrarirJrcfl,Avr-
crarbHee MuHopHoro rroxyca 45S (45S rDNA3) pAHK.

CPAB HI4TEJI b HO E UI4TO| EHETI4I{ECKOE UCCNEtrOB AHI4E

Puc. 4. fu6pnAl{3aultt in situ c npo6alru p'ta7 | (6, z, e) u p'1a794 (a, e. d) Ha xpoMocor!{ax A. insularis r-2102 (a. 6), A. magna
x-1787 (e , z), A. murphyi x-2088 (d, e). Jlorycsr renoe pPHK orMerreHbr crpenKaMn u o6osHa.ieHr,r 55 rDNA1-SS rDNA4 u
45S rDNAI-45S rDNA6.
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1<A

9ereeprsrri JroKyc 5S p[HK I4 ABa MIrHopHbIx JIoKy-
ca 45S pAHK 6uru pacrpeleJreHlr ro pa3HbrM xpo-
MocoMaM: 55 rDNA3 - B rrpoKcrrlrarrnoft qerBeprrr
nneqa rpyuuofr MeraueHTpnqecxofi xpoMocoMbl,
45S rDNA4 - ilpr.rMepHo B cepe[r4He rrerra He6onn-
uori ueraqeHTprrqecKorl xpouocorvmr u 45S rDNA5 -
B rrpoKcrrMaJrbHoM yqacrKe aKpoqeHTpuvecroir xpo-
MOCOMbI.

Avena murphyi Ladiz.

Cre6ru KoJreHqarbre, no3[Hee BbrnpqMrfltorct.
Jlucrsq roprr3oHTaJIbHbIe, cJIefKa rrlepoxoBarble,
O[yIXeHHble IIJIH f OJIbIe, JILICTOBbIe BJIaf aJIH[la rJIaA-

rue. .f:ur.roK yKopoqeHustri ula yAJIIrHeHHbIft. Me-
TeJrKa pacKHArrcrafl, MaJloKorocKoBaq, c peAKIrMrI

AJr rrHHbr Mlr u rrrupo Kr,rM n 24 -ryeerKoBr'IMI4 KoJIocKa-
vu. Korocxr.r 6orsuroro pa3Mepa. Kolocxonr,re are-

ruyn nor{T[ paBHbre, c 8 >xr.urauu u ruupoKnMrr, paB-
HbrMrr, 6olsruefi qacrblo HeofiylxeHubrMrr IlBerKo-
BbrMtr LreuyqMr.r. ocrs errxoArrr B ll4 qacru or
BepxyrxKrr Hu>rHerl qnerronofi qemyrl. Hn>xuqq
rlBerKoBar qetrryq Ha BepxyrxKe c AByMfl ay6qar.an.
Tolsxo oAr{H caMbrfr.nu>xmuft rIBeroK B KoJrocKe c co-
qneHeHueM r{ flpu co3peBaHr4rr JrerKo ocbrnaercrr.
Kar.nyc orpyrnstii [32].

A. murphyi npoucxogr4T rr3 JIoKaJrbHoro apeaJla Ha
rore lrlcnanura (rr,rexgy Tarifa n Vejer de la Frontera),
rAe rrporr3pacraer B TrrnnqHo CpegnaeunoMopcKoM
KJrrrMare Ha MouIHbIx aJrJIloBI{aJIbHbIx floqBax B He-
HapyrxeHHbrx accoqrraqnqx c feKcanJrorrAHbrM Br.rAoM
oeca A. sterilis, c KoropbrMr.r on rnlop$oJrorrrqecKrr
cxox. B 1985 r. KpoMe c6opon Ha roro-3anage I,Icna-
nraH (npn6pe)KHaq soHa), rge 6ntn uafrqeu prg o6pa:-
qon A. murphyi, HeMHoroqr{cJreHHr,re Qoprrau 6r,rnu
o6napy><eHbr B ceBepHoft qacru Mapoxxo y r. Tau-
xep (no6epe)Kbe, cM. pr.rc. 2). MaporxaHcKarr rrofly-
Irfli\vts A. murphyi npnyporleHa r 6orarrrM aJIJIIoBTT-
aJIbHbIM fIOqBaM, r[e BeAeTct ITHTeHcIIBHat CeJIbCKO-
xogqftcreeHHas AerreJrbHocrr', Koropaq Moxer
[prrBecTr.r K yHurrTo)KeHr{ro AaHHoro BIlI[.awv BbrTec-
HeHr,rro ero 6oree arpeccr{BHbrM qJreHoM AaHHoro co-
o6rqecrra reKcalJror.rAou A. sterilis, roropsrfi uu-
TeHCI{BHO 3acopqer rroceBbl. B nocrequee BpeMf, B
Vlcnantuu 6r,rnn rraftleHbr roJrbKo HecKoJIbKo pacre-
nufiA. murphyi Ha K)re srpaHbr B rrpoBr{Hrlr{lr Cadiz,.{To
rroATBep)KAaeT npeArroJro)KeHr{e o pe3KoM coKparqe-
HIII{ qIICJIEHHOCTH I1NU T{ASTI{tIHOM IICqE3HOBCHHI4 3TO-

ro Br{Aa c r{crraHcKofi repplrroplru (cu. puc.2).

B rapnorune A. murphyi 14 nap xpoMocoM, xopo-
rxo pa3ruqarcu+rxcs no rr,ropQo:rorulr (ra6r. 2) u pu-
cyurau guQQepeHqua,r bHoro oKparxr{BaHux (puc. 1,65.
Ha;rnqne qn$Qy:uoro fX qBrqercf, xapaKTepHbrM
rrprr3HaKoM xpoMocoM C-resolra (napu C1-C7), ro-
rAa KaK xpoMocoMbr reHoMa A (A8-A14) ero nume-
nrr (pnc. 3,a-d).

Cl - rpynHrrft ueraqeHTprrK. flHQ$y:urrrl rere-
poxpoMaTrrH pacfloJrafaeTcf uo scefl [Jr]rHe xpoMo-

coMbl, 3a I{cKJIloqeHueM AlrcranrHoti rlerBeprLI AnIIH-
HOIO nJteqa. HO B IIpOKCI4MaIbHOn rIaCTI4 XpOMOCOMLI
oH oKparxeH 6oree r.rHTeHclrBHo. B roporxoM rIJIeqe

ua6rroqaercr rpynHuri rrraprepHltii 6ror c Heqer-
Kr{Mr{ fpaHrrrlaMn Ha paccrorrHuu 1/3 or reroMepbl.
Ceprar H3 Tpex cpaBHrrreJrbHo MeJrKrrx 6roror pac-
noiro)KeHa B cepeAuHe AJrr{HHoro rrJrerra ua QoHe ue-
6olr,uroro yqacrKa gn$fX. Ha relouepax o6oux
nreq BbrqBrqrorcq c;ra6sre 6loxlr.

C2 - 6onrrrrar MeraIIeHTpI{qHat xpoMocoMa.
finQ$y:uuii fX noranrr3oBaH B KoporKoM rIJIeqe r
6oruuefi qacrlr trJrrrHHofo. 3a rrcKJrK)qeHrreM ero AIr-
crarrHori Tperrr. Ha ero Soue nngHbl tpKl{e Map-
KepHbre C-6eu4rr B [pHrIeHTpoMepHoM parioHe u
rrprrMepHo B cepeArrHe AJrrrHHoro rreqa. Me><gy ueu-
TpaJrbHbrM 6nororrl H TeJroMepori eurqeflqe.rcfl orHo-
crrreJlbHo rraenxuri c-ceruenr, gelrrquri 3Tor yqa-
crox npu6rrr3rrreJrbuo rrorroJraM. B gHcralsuofi qer-

BepTI{ KopOTKoro nJleqa pac[OJIOxeH xapaKTepHLIu
6rox fX c HeqerKHMr{ rpaHrrrlaMrr.

C3 - uerarleHTprrK c xapaKTepHbIM rrerKltM rI
oqeHb KpynHbrM TeJroMepHbrrrl 6,rorou B AJTUHHOM
rrJreqe, noxoxur? Ha MapKepHsrri 6lor xpoMocoMbl
C6 A. insularis. Paitort gn$Sy:Horo fX :aunuaer
rrpoKcrrMaJrbHyro 3oHy AJrrrHHoro rlJleqa n Bce KopoT-
roe. B KoporKoM rrJreqe Haxoltrrcq cepuq I{3 AByx-
Tpex MapKepHrrx C-6noKoB, pacloJro)KeHHblx npu-
MepHo Ha oAr.rHaKoBoM paccroqHuu Apyf oT Apyra, II
se6or surofi TeJroMepHbrr:i 6gHl.' B cepeguue AnI{ HHo-
ro nreqa BbrqBrrercr cpaBHnrenbno cla6oorpa-
ureHHrrrl yqacroK fX c ue.rerKr.rMn rpaHrrrlaMr{.

C4 - apro BbrpilKeHHaa cy6ueraqeHTpurlHas
xpoMocoMa. fllrQQy:Hufi fX pacnonoxeH rro BceMy
KOpOTKOMy nreqy n B npoKcr{MaJrbHorr nonoBl{He
AJrrrHHoro. fllx xoporKoro [neqa xapaKTepHbl tp-
Kr.re KpynHbre 6noru B TeJroMepe, cy6telorr.repHoM
yqacrKe lr s6ru:u rleHTpoMeprr. B nporcrrMaJrbHofi
TpeTn AJrr{HHOfO IIJleqa JIOKaJII{3OBaHa Cepuq [OJrrr-
uopQHux no pa3Mepy C-6eHgoe, a B ero cepeAIIHe
3aMereH oqeHb ue;rruri 610r, orpaHl{rluBaroulttti
yrracroK pacfloJro)KeHr.ra guQfX. He6o.nrurofi norn-
uopQHrrft C-6nox pacnoJroxen cy6reprvrnHaJlbHo B
trJTI{HHOM NJICqE.

C5 - cy6rr,lerarleHTpnrrHar xpoMocoMa, xapaKTe-
pr.r3yroqaqcq f paAr.re HTHbr M cHr{xe HrreM rrHTe HcrrB-
Hocrr4 oKparxrrBaHur gu$fX or reJroMepr,r Kopor-
Koro rrJreqa K TeJroMepe AJrr.rHHoro. B roporrou nre-
qe BcTper{arcTct ABa HeqeTKo oqeprIeHH[,IX
xapaKrepHbrx 6lora (y ueHrpouepbr 14 cy6repuu-
ualruo), He3Har{r,rreJrbHo orJrr4qarcquxcq or guQfX
no rrHTeHcrrBHocrn oKpa[ruBaHug,. B glrcranruoli
Tperrr lr cy6rerovrepHoM palroHe AnnuHoro nJrer{a
rrMeercr gna cla6ooKpalreHHbrx He60rbm14x 6roxa.

C6 - ne6o"nbrxaq npeAiloJro)Kr{TeJrbHo MeraIIeH-
rpnqHaq xpoMocoMa. TenuooxparueHHuii guQfX
Mox(Ho ua6lroqart B KoporKoM rrJrer{e, 3a HcKJIIoqe-
uueu cy6reJroMepHoro paiioHa. n B npoKcr{MaJrbHori
qerBeprfl AJrrrHHoro. 9erxuft rraapxepurrir 6;rox pac-

IIIEJIYXI,IHA r{ Ap.

|EHETI4KA ror'a 43 N! 6 2007



IIOJIO)KeH B IIICTaJIbHOI rperlr AJTTTHHO|O IIJIeqa, a
ABa-Tprr MeJrKrrx 6eHga JroKaJrrr3oBaHbr [puqeHTpo-
MepHo r{ B TeroMepe 3Toro )Ke rrJreqa. B ropor<ou
IIJIeqe pacnoJloxeHbl HecKoJrbKo KpvnHbIX, HeqcHo
oqepr{eHHbIX 6roros, He3HarrnrerbHo orJrlrqato-
ilIuxcr or guQQy:Horo fX no lrHTeHc[BHocrr4 oKpa-
IIII{BAHUq.

C7 - oruocr{TeJrbHo MeJrKar cy6lreraqeHTprrqHafl
xpoMocoMa. [uQQy:Hrrii fX pa3Meulaercr B rpoK-
cIlMarbHou TpeTrr Anr.rHHofo nJreqa r{ B KopoTKoM
rrJreqe. Maprepnrre 6loru pacnoJroxenrr e6rusu
qeHTpoMepst n cy6re,roMepHo B KoporKoM rrJrerre.
Ceplrx Bapbrrpyrcqux ro Berr.rqune 6.noroe Ha6lro-
Aaercq B npoKcr{ManrHori Tperu AJrrrHHoro nJreqa, a
ero reJroMepa Hecer qerrr.rir C-cerlrenr.

A8 - cy6rrrerar1eHTpuriHaq xpoMocoMa c qerKo
oKpa[reHHbIM rIeHTpoMepHbrM fX lr apxurr,r C-6sH-
AoM B gncrarurofi Tpern AJrrrHHoro rrJreqa. Eror e
ero rrpoKcrrrraalrHoli Tpern nolulroptpeH u qBHo Bbr-
pDKeH ToJIbKo y ogHoro o6pa:qa rr3 Tpex. O6a nre-
qa Hecyr MaJIeHbKrde renoMepHbre 6,roru.

A.9 - cy6uerarlerrrprrK. uecyulnu crryrHrrK. B pali-
or{e BTopr{quofr neperrxKr{ JroKaJrr.r3oBaH xpynurru.
qpKo oKparuennrrri yqacroK rrpruApbrruKoeoro fX.
He6orr,urHe, Ho qerKrre 6roru ua6,rrogarorcq rtpu-
MepHo B cepelr.rHe, e cy6rerouepHoM rr rer'roMepHoM
yqacrKax [Jn{HHoro rrJreqa. IJ,enrpovepa raK)Ke qer-
KO OKparXeHa.

Al0 - MeraqeHTprrqHar cfiyrHr.{qHafl xpoMocoMa.
B parione eropuvHori reperq)KKr.r fipncyrcrByer
xpynHrtii trraprepnr,rfi 6nox. B cy6relouepHoM H Te-
JIOMepHOM yqaCTKaX AJII{HHOfO IIJIeqa BbIqBIqIOTCq

ne6on rurrae qerKo oKparleHHbre lX-cerlrenrrr.

Al l - Merar,leHrprrK cpeAHero pa3Mepa, cxognrrft
c xpoMocoMofi Al0 no pacnpeAeJreHnro fX-6noxoe,
Ho He Hecyuuft cnyruura. B cy6reprrrr{HaJrbHoM u re-
JIOMepHOM yr{aCTKaX AJIIIHIIO|O nJler{a OHa TarcKe CO-
Aep)Krrr rpKrre fX-6noru, a B KoporKoM rrJrerre Ha-
6rrogaerca ue6onsuofi cy6renouepuufi C-6lox,
oTcTo{rqur4 oT TeJroMepbr HeMHofo AaJrbrxe IIo cpaB-
HeHItro c 6rorolr IIJIIIHHoTo nJleqa.

Al2 - cy6rrreraqeHTpuqHar xpoMocoMa c qpKnM,
cpaBHrrreJrbHo Kpy[HbrM Oeugou B ilpoKcrrMaJtbHoM
yqacrKe KoporKoro rJreqa. O6e relouepbr Hecyr
ne6olrruue lX-6norlr. llouuuo sroro B cepeArrHe
trJrrrHHofo rrJreqa na6rrotraercq oqeHl, cla6rrfi ro-
.reqHsrfi fX-6nox.

Al3 - rr.raleHtruri MerarleHTprrK c xapaKTepHbrMn
C-6e Hgarr,ru B rrpoKcr{Mal sHori r.r Ar{craJr bHorl qacrqx
r{ TeJroMepe KoporKoro rrJreqa. Oqess cla6r,lri 6eug
MO)KHO 3aMeTr,rTb n Cy6relorrlepHoM parione AJTLIHHo-
rO TIJIEI{4.

A14 - rraareurxl.rrl MerarleHTpuK c flpKr{M 6lorov
nprrMepHo B cepeA[He AJrrIHHofo rrJrer{a [I oTt{eTJIu-
BbrMu reJroMepHbrur.r 6lorauu. Mexgy MapKepHbrM
fipoKcr{MaJrbHbrM r4 TeJroMepHbru 6loraun KoporKo-
ro nreqa Ha6;rrogaercr orleHb lte,txufi, c,ra6oorpa-
urenHuri C-6eut.
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C nolrorqsro ru6puglr:a4uu in situ ua xpoMoco-
uax A. murphr*i 6trlo Br,rrBJreHo qerbrpe noxyca 55
pPHK reHoB (ua ranlougHtrfi renou), ABa H3 Koro-
pbIX MilKOpHbre r{ pacnoJrafaroTcq Ha oguolr cnyr-
nfi.IHofr xpoMocoMe : n6nwzu rropuvnoii neperq)KKu
KoporKoro (5S rDNAI) rr npoKcrrMalrsori qerBepru
AnrrHHoro (5S rDNA2) nnev. fiea qpyrux roKyca qB-
IqK)TCq MIIHOpHbTMTI Id JIOKaJILT3OBaHL,T Ha pa3HbIX

xpoMocoMax: B Ar.rcranrHorZ rpern oAHoro u3 flreq
rpynuora MerarleHTpnqecroft (5S rDNA3) r{ Arrcranb-
HOM yqacTKe Anr{HHOfO rrJreqa aKpoqeHTpr.r.recrofi
xpoMocoM (5S rDNA4). Jlorycr,r 45S pPHK reHoB
(npo6a pTaTl) o6Hapy>reHbr Ha rpex napax xpoMo-
corrr. MaxopHbre crrrHaJrr,r pacnoJro)KeHbr e paiioHe
NOR qryx nap cnyrHrrqHbrx xpoMocoM. OAna n: sux
(45S rDNA2) Hecer raK)<e Ma)KopHbre cafiru 55
p[HK B KoporKoM rr AJrr{HHoM [Jrerrax. Mnuopusrri
noKyc a5S p[HK oqeHb valor? [rHTeHct{BHocrlr or-
Mer{eH B AucraJrbHori rpern KoporKoro rrJreqa aKpo-
IIeHTprr(recKoli xponocor,rlr. flocxoJrbKy 3Tor JroKyc
qBrqercr yHuKaJrr,HbrM AJrr A. nutrphyi, ero o6o3Ha-
qnru 45S rDNA6 (puc.4,e).

Avena nrugna Murphy et Terr.

Cre6,ru BocxoAqilI[e. Illrcrrq r{Me}or pa3Jr}rLrHoe
pacrloJlo)KeHrre, c orryrrreHrreM urur 6es. Me>xqoy:;rua
Ir y3JIbI roJrbre unrl oflytxenr,r. flgrrqor yqluneunuft.
Mere,rxa MaJloKonoc*o"u", ognoctopo*rrr"", rrotr-
Kaloillaq, pbrxraq. Konocru 6o;rsuroro paarnlepa 3-4-
IIBerKoBbre. Kolocxonure qerxyrr ulrpoKr{e, AnrrH-
Hbre, f lepe[oHqarbre, HeMHofo HepaBH[,re c 8-10
)Kr{JrKaMrr. Ocrt npurpenrqercq s l12 \acrn or Bep-
xvrxKr.r qnerronofi qetrryu. IJrerxonue qerrlyn AnuH-
Hbre, olJrbHo onyileHbr 6ecqserut'rMn r.rJrrr oKpameH-
HbIMH e rer\dur,tli IIBer BoJIocKaMtr. Hux<Hqq uBerKo-
Baq qe[yfl Ha BepxyuKe c [ByMq :y6qauu. Tolrxo
oguH caulrti Hu>rulrfi qBeroK B KoJrocKe c corrJreHe-
HIreM r.r rrpu co3peBaHr{rr JrerKo ocbrlaercs. Kallyc
cnnbHo oryrxeHHr,rii, oxpyrns fi 132].

fleperre o6pa:qsl 3HAeMr.rrrHoro BrrAa A. magna
(cntt. A. maroccana Gdgr.) 6ullu co6pansr s 1964 r.
ua MapoxxaHcKoM no6epe>xte, a rro3AHee 6olee
MHoforIIIcJIeHHbIe ttotrv rg'Llvtvt 6srln HaritreHbl ro)K-
Hee r. Pa6ar na sbrcor-e 1000-1300 M HaA yp. Mopfl,
Ioro-BocrorrHee r. Kaca6"nasxa Ha Bbrcore 500 rra uaq
yp. Mopq rr ceBepo-3anaAHee r. Fes Ha cKJroHzlx Auac-
cKlrx rop Ha Bbrcore ao 600 M HaA yp. Mopq (pHc. 2). Bo
Bcex Mecroo6uranusx gror Br.rA fiporr3pacraer Ha
IInOAOpO,qHbrx pbrxJrbrx KpacHoBaTo-KoprrqHeBbrx
aJTJIIOBIIaJIbHbIX, CyfJrI{H[CTr,IX fIOqBaX, qaCTO rIO Ka-

HaBaM B cMecr{ c A. sterilis, Ho, B orJrr{que or Hero, B
ueuuuen cre[eHr{ 3acoprer nolr. Oguaxo 6trrta
onrrcaHa 6orrruaq norlynqquq A. mag,na, pacreHrrfl
xoropoft Aocrr{raJrrr B Bbrcory 2 u u cycfiexoM 3aco-
pqrr.r 3epHoBt,re KyJrbrypsr, o6pa:yr rroJror HaA HrrMrr.
flocxorr,xy nonylrqrla A . rutgna 6sr.rra npnypoqeHa K
6oraruvr aJIJTIoBITaJIsHbIM IroqBaM, rge Be[ercq nH-
TeHcltBHaq ceJrbcKoxo3qr1creeFIHas tretreJIbHocrb.
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3TO MOXeT IIpIIBeCTII K ee yHLiqTO)KeHUIO rlJrrr Bbr-
TecHeHr{ro 6o;ree arpeccuBHbrM qreHoM AaHHoro co-
o6ulecrna feKcarrJrorrAorrl A. sterilis. Coo6qeHuq o
ToM, rrro ua o. CapAunux Haiigeubr rerpanJrorrAHbre
o6pa:qrr, roxo)Krre na A. magna, He rroATBepAr4Jrrrcb.

Avena magno, KaK I{ ABa BbrueonrrcaHHbrx BrrAa,
tBJlflercfl TerparrJror{Aort (2n = 4x = 28) c reuorraorr,r
AC. XpouocoMbr reHoMoe A n C pa:gelx"rrrr ro rpu-
3HaKy HaJrur{rrs quQfX (puc. 1,a). KlaccuSlxaqurc
xpoMocoM KDKAofo feHOMa npoBoAflnu, paH)Kupyq
nx B [opqAKe yMeHbmeHnq Arr.rHbr (ra6n. 2). Onuca-
Hrre r{HArrBr{AyanbHbrx xpoMocoM nprrBeAeHo Hrr>Ke
(ptrc. -5).

Cl - cauas Kpy[Haq MerarleHTpr.rqecKaq xpoMo-
covra. flu$Qysurrri lX pacno,'ro)KeH flpaKTr{r{ecKr.r
IIo Bcer4 AJlr{He XpOMOCOMbT, OAHaKO At{CTaJrbHbre
rperrr o6onx [ner{ oKparxesr,r 6olee cna6o. f,prufrt
uapxepHr,rri 6lox uaxoqurcq e6nngrr r{eHTpoMepr,r
AJIHHHoTo [rer{a n B ero qrac'ralsuoli Tperrr, orpaHr.r-
qnBaq yqacroK TeMHoro qraQQy:Horo fX. Me>xqy

grlrMrr LIerKr{MrI 6loraulr lrMeercfl cepl{t 6olee ue,r-
KIrx LtHTepcrr{rlrla:rbHr,rx 6eH4oe. B roporxou rureqe
nalr6o,ree 3aMerHbr MapKepHbre 6.noru: nplr6nu:u-
TeJILHo B cepeAuHe rrJreqa ll gnoiiuoli - n cy6re;ro-
MepHoM palioue. Kpoue roro, B KoporKoM rreqe
TaK)Ke Bcrpeqarorcq 6or ee MeJrKHe HHTepcrr4r,ltraJrb-
urre 6.noru.

C2 - cyluerarleHTpr{K c oqeHb KpynHbrM, qpKuM
MapKepHbIM 6norou B TeJroMepe AJrrrHHoro rrJrer{a.
,flnQ$y:urrfi fX 6olee r{HTeHcrrBHo oKparxeH B Ko-
poTKoM nJreqe H [poKcr,rMaJrbHoM paI{oHe AJrrrHHoro.
.[na rraaprepHbrx 6loxa JroKaJrrr3oBanu npu6lu:lr-
TeJIbHo B cepeArrHe rr AtrcranbHori rpern KoporKoro
rrneqa. B cepeglrHe AJruHHoro nJreqa rr ero rrpr{rleH-
TpoMepHoM parioue Mo)KHo ua6lrogarl HeKpynHbre
no.nnrrlopQutre 6,'roxu fX.

C3 - npu6;rr43rrreJrbHo MerardeHTpr{qHaq xpoMo-
coMa. fiuSSyaurrri fX oKpareH paBHoMepHo rro
ecerl gluHe xpoMocoMbr. XapaxrepHsre rpyuuue C-
6sHglr pacnoJro)KeHbr rrp[rleHTpoMepHo H B cepegr4-
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He [JrrrHHoro rrJreqa, flocrorHHbrr.i 6rox s cy6relo-
uepHori o6.nacru 3HaqnrerbHo MeHr,ure rrx no pa3Me-
py. y 6orulr.rucrea o6pa:qoB TaK)Ke Bcrpeqaerct
AocraroqHo 6onrurofi C-6eHq, pacnoJroxennrrfi e
glrcrarruori Tperr{ Arr{HHoro rrJrerra. Maleulxlre
6roru BbrrBrqrorcx npn6llr:ureJrbHo B cepegnHe rr
e6rnsu renoMepbr KoporKoro rrJreqa. Y o6pa:qa
x- 1863 BbrrBJreHa rrapaqeHTpr{LrecKaq HHBepcuq xpo-
lrocourr C3.

C4 - cy6r'.rerarleHrprrK. fin$Qy:Hrrft fX e rpoK-
cnua.nuroft o6racrr.r xpoMocoMbr rr AtrcraJrbuou rpe-
TIr AJrrrHHofo rrJreqa oKpaueH 6olee I{HTeHcIIBHo.
tlerxlrii uaprepHufi 6,ror loxanrr3oBaH npn6luau-
TeJTF,HO B CepeAr{He KOpOTKO|O rrreqa u B par.roHe
rleHTpoMeprr. B gluuHoM rreqe xpynnrrii 6,ror fX
HaxoAr{Tcfl e cy6re.nouepHoM yqacrKe, a 6o,'ree Naer-
xuli C-6eHg - B ero cepeArHe. Kpone 3Toro, AJrlrH-
Hoe ilreqo Hecer cep[rc cla6urx rrHTepcrr{qr{aJrbHbrx
6augon.

C5 - ueraqeHTpr4qHar xpoMocoMa cpeguefi nelu-
qr{Hbr. fluQ$y:utrri fX e rpurleHTpoMepHoM pario-
He KOpOTKO|O nreqa u [poKcuMaflbHor4 TpeTrr AJrrrH-
HO|O OKpaUeH TeMHee, qeM B AI{CTaJI[,HbrX paHOHaX.
flprufi rraapxepntrft C-6sHg noKanrr3oBaH npu6nn:ll-
TeJILHO B qeHTpe KOpOTKO|O nJleqa II Ha efo TeJrOMe-
pe. Xapaxrepuuri rpynusrii 6lor pacnoraraercq B
qucralruori Tperrr AJrr{HHoro nreqa, a B ero [poKcr.r-
ua,rrnoii rroJroBrrHe na $one guSfX Mo)KHo ua6lro-
Aarb ceprrrc ne6onrurnx nolnuopQuru C-6roros.

C6 - ne6onb[raq MeraqeHTpuqHafl xpoMocoMa.
flnQQy:uufi fX loranr{3oBaH rrpetrMyulecrBeHHo B
KoporKoM nneqe. Cepun r.r3 HecKoJrbKr{x KpynHbrx
qerKrrx C-6augon pacrroJroxeHbr B npr{qeHTpoMep-
nou palioue rr B cepegtrHe KoporKoro nJrer{a. f,pxuii
ruaprepHrrri 6lor noralu3oBaH npu6nu:nreJrbHo B
qeHTpe AJrr.rHHof o rrJrer{a.

C7 - cy6uerarleHTpr{K. Halr6olee qBHafl 3oHa
quQfX Haxogrrrcfl B npoKcr.rMaJrbHoM paiioue AJrr{H-
Horo rreqa. XaparrepHsui qerrufi 6.nox loxa.nu:o-
BaH B CepeAr{He KOpOTKO|O rrJreqa, a B AJrI{HHOM rrJre-
r{e Mo)KHo BbrAeJrrITb HecKoJrbKo uapxepHr,rx 6:ro-
KoB: B parioHe rleHTpoMepbl, 6olee cra6lre - s
cepeAuHe rrJreqa u n cy6reloMepHoM yqacrKe. [lnu-
Hoe rrJreqo raK)Ke Hecer pqA [oruMop$utrx rrHTep-
crrrul4aJlbHblx 6roros.

A8 - cy6r'aerarleHTpHqHar xpoMocoMa co cnyrHrr-
rou. B paiioue eropnvuoli neperrxKrr HaxoAurcq
or{eHb rpynutrfr rrlapxepurrri 6,'rox. B KoporKoM nne-
rre K HeMy rrpr{MbrKaer eqe oAr.{H uelxlrii noJrrr-
l.ropQHuli 6eug. B [nrrHHoM nJrer{e JroKaJrrr3oBaHbr
ABa qerKtlx MapKepHbrx 6loxa: B [poKcuMaltuorl u
qlrcranrHorl Tperrx.

lA.9 - cy6ueraqeHTpr.rK. I{eurporrrepa rr reJroMepbr
o6onx [req cogep>rar ge6o,rlrxue, Ho qerxue C-
6eHqrr. filuuuoe flJreqo Hecer ABa HexpynHux fX-
6rora B Ar4craJrbHoii rpern.

A10 - npu6nn:lrreJrbHo Merar1eHTpur{Haq xpoMo-
coMa, Hecyqaq c[yrHr.rK c Kpy[HbrM 6;roxolr fiprrrg-
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pblrxKoBoro fX. B reJroMepe n cy6reprral.rHaJrbHoM
yrracrKe AJIHHHOIo nJreqa I{MeK)Tct ge6o.nsurue C-
6sHtrr,r.

All - MeraueHTpnqHaq xpoMocoMa, orJrr{qrr-
TerbHbrM npr{3HaKoM xoropoli qBrrercr xpynHurfi
tpKo oKpailreuntrfi C-6eHg, rprrJrerarcullui r npn-
IleHTpoMepuoruy fX, B KoporKoM rrJrer{e, 14 MapKep-
urte 6,torr.t B Ar.rcraJlbHofi rpeur AJIuHHoro n.ne.la. B
nepuqeHTpouepnofi od,racrra AJruHHoro rrJrea{a raK-
xe ua6lrotraercq ue6oltmorl. Ho qerKlrii C-6nor.
O6e rerorvrepbr Hecyr qpKue lX-6noxrn.

Al2 - aKpoqeHTpur. llpu6lu3rrreJrbHo B cepeAr.r-
He KoporKoro nJreqa Mo)KHo Ha6nrogaru ueqerrnri
rrrapxepulrir fX-cerueHr. B qucralsHori Tperr.r
AnI{HHoro rtreqa pacflono)KeH xapaKTepusui rpxnli
C-6enq. Terorr.repur o6oux flnerr Hecyr ue6o.nrurne
6rorlr fX. B AJrr{HHoM rrJrer{e Ha6lroAarorcr raK)Ke
se6orrurlre nonlrrraopSnsre 6loxn B cepeArrHe u cy6-
TenoMepHoii o6lacru.

Al3 - MerarleHTpurrHaq xpoMocoMa c xapaKTep-
HbIMIt qerKuMn KpyilHbrMrr 6,roxaurr. pac[oJro)KeH-
HbIMr4 cy6relorr.repHo n s6r[su qer{TpoMepbr Kopor-
Koro nJrer{a. Cy6re:rorrepHbre 6.noru B AJrrrHr{oM
nJleqe o6st.ruo 6olee qpKo oKparrreHF,r, rreM B Ko-
poTKoM.

A14 - nprrMepHo MerarleHTpuqHaq xpoMocoMa c
cepuelr rr3 oAHoro-geyx ne6olbrrrr{x rroJurrraopQnux
6roxoe B KoporKoM rrJreqe rr oAHoro-Aeyx He6olr-
IxHx nHTepcrrrr_Ir4aJr bHr,rx 6e ngoe B Ar{craJr bHoii nono-
BI{He AJILTHHoTo nJleqa. B relouepe AnIdHHoro fiJler{a
IrHorAa Bcrpeqarorcq ue6olsurr.re fX-ceruenrr,r.

Pucyuox MeqeHlrrr xpoMocoM A. mag,na pTaTl u
pTa794 3oHAaMt{, BbrqBreHHbrfi rraeroqou geoiiuor)i
FISH, 6rrr aHaJrorrrqeH prrcyHKy Apyroro ruqa arofi
rpyrflbr - A. insularis (puc. 4,a, A, Ho HecKoJrr,Ko or-
JII{r{aJIcr or A. murphyi. B qacrHocrrr, y A. magna
npllcyrcrBoBaJro qerbrpe JroKyca 55 p[HK. Wz r'ux
gra 6olee KpylHbrx 6sr.nu JroKaJrrr3oBaHbr Ha ogHorl
xpoMocoMe (e crryrHrrKe ArrcraJr[,Hee ocHoBHoro
NOR) Id B rrpoKcuMaJrbHoM yqacrKe AJrr{HHofo nJrer{a.
Eolee MeJrKrre crrrHaJrbr p'fa794 3oHAa uafigenlr e
AByX pa3Hbrx fiapax xpoMocoM, npurreM B AJrr{HHoM
nJIeqe cy6laeraqeHrpuvecrofi xpoMocoMbr noryc 5S
rDNA4 6trr cqeueH c Mr.rHopHr,rM lorycor'a 45S
p[HK (45S rDNA3), rar v y A. insularis. Ognu na-
xopHuu rr ABa MrrHopHbrx JroKyca 45S rDNA o6ua-
pyxeHbr Ha Tpex pa3Hr,rx napax xpoMocoM, oTHocu-
TeJIbHoe paclonox(eHr{e crrrHa,roe rlr6plr4vaar\vvr
6stno cxogno c raKoBblM y A. insularis (plrc. 4).

oECyx(IEHnE
l-{HroreHeru.recxuii aHaJrr{3 Tpex rerpannorrA-

HbIx BUI{oB osca- Avena insularis, A. magna u A. mur-
pht-i - c rroMorqbro C-ueroga quQsepeHqrraJrbHoro
oKpauluBaHrre xpoMocou n rlr6pugv3ar\ur4 in situ c
npo6aun pTa194 (5S) u pTA7l (a5S p[HK) erraeun
ux o[peAeJreHHOe cxoAcTBo rlo cTpyKType KaprroTrr-
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C-reuolr
, ,_4 5

ttoB, pr4cyHKau guQQepeHr-lrraJlbHoro oKpalxuBaHlln
xpoMocoM II r{acrr.rqHo rro pacnoJlo)KeHrrro JroKycoB
pPHK reHoB. 3rlr $axrr,r cBuAereJlbcrByror o 6rug-
KOM 3BOJTTOqTTOHHOM pOACTBe feHOMOB [t3yqeHHbIX

BIIAOB.

Oco6esnocrlr laopQororuu u pacnpegeneHllt
fX-6noroe Ha xpoMocoMax Aanrr BO3Mo)KHocrb rlpo-
BoAr4Tb rroJrHyrc ugeHruQuxaqrrrc uHAIrBIrAyaJr[,HbIX
xpoMocoM At,ena insularis, A. magna u A. murph-vi.
Pncyuxu 6au4ltrra uccJreAoBaHHbIx HaMrr o6pa:qon
B rIeJroM coorBercrBoBaJrrr ony6ruroeaHHbIM paHee

114.23,25,331, HecMorpr Ha ro, r{ro HaMn 6rtl IE:y-
qen Hoerrir MareprraJr rr r{cnoJrb3oeau gpyroti Bap[-
aHT MeroAa C-orpaurnnanuq. CoeN{ecrrrMocrb Mero-
AOB IICCJI€AOBaHITifl IO3BOJILIJIa He TOJIL,KO IIpOBeCTI4

cpaBHeHrre u3yr{eHHbrx Halur o6pa:I{oB Me)KAy co-
6on, Ho r{ co[ocraBurb [oryqeHHbre IaHHbIe c pe-
3ynbraraMrr Apyrr{x aBTopoB. 3ro oco6enHo Ba)KHo,
rrocKoJrbKy rrrrcJro ny6rnxaqnfi s eroli o6nacrlr eecr-
Ma orpaHr{qeHo.

I4Hrepecuo orMerr{Tb, .rro ypoBeHb rroJrr{Mop-

Qn:rua fX pafionoB xpoMocoM A. insttlaris, A. magna
u A. murph.r,'i ora:alcx cpaBHr{TeJrbHo HeBbrcoKrrM.
He:Ha.rnrerbHyro Bapr{aqnro prrcyHxoe qlrQQepeu-
LlrranbHofo oKpa[rr{BaHr4s xpoMocorr reorpaQuve-
cKr.r orAaJreHHbrx no[ytttguft A. insularis orMeqar.Ill
paHee B Apyrux pa6orax [33]. [o-suALIMoMy, rIccJIe-
AOBaHHbre BuAbr oBca xapaKTepn3yrcTcf raK)Ke Hrr3-
xoii .racroroii xporuocoMHbrx a6eppaquii. Tar, cpequ
It3yqeHHofo HaMII MaTepltara BbrqBneHL,r ,Trrrxb ABe
xpoMocoMHbre repecrporixu. Pequnporcrar rpaHc-
noKarluq Me)Kny xpoMocoMauu A8 n A9 o6nappre-
Ha B Kapr{orvile JrvtHurr r-1986 A. murplry', a y o6pa:-
qa x-1863 A. magna ngeuru$uqrrpoBaHa naparleH-
TpuqecKafl uHBepcuq xpoMocoMbr C3. upueeArxaq
K 3HAI{I4TCNbHOMY I,T3MEHCHIITO CC UOPQOJIOTIIN

: j
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Pnc. 6. I4Ar.rorparrlrnra gn(;$eperrqrranbHo oKparxer{HLIx xportlocoM engoe A. magna (.a). A. murphyi (ti) u A. insuluris (a).

(puc. 5,.:). Eqe ogna raparleHrpr.rqecKaq r.rHBepcuq
6sua nqeHru$uqupoBaHa y ryHrrccKoro o6paaqa
A. inst t lar is Ha ocHoBaHHn aHaJlnta ueuornqecxot i
KoH'r,rufarlur4 xpoMocoM rn6pugor pacreHuri TyHnc-
cxofi u cuqnruricrorl nonyraquii [33]. B orrru.Ine or
onucaHnoii HaMr.r HHBepcnrr, nepecrpoftxa y A. instt-
laris se [prrBeJra K H3MeHeHrto nropSonorrrr{ n prl-
cyHKoB oKparxr.rBaHnq xpoMocoM, qTo AaJ'Io aBTopaM
ocHoBaHue npeAnonoxttTb, rrTo Tor{KL pa3pbrBoB
npr4 r.rHBepcr.ru HaxoAr4nllcb Ha oAuHaKoBoM paccToq-
Htrr{ or qeHTpoMeprr [33].

llpn cpaeuennu quQQepeHrlraJrbHo oKparleH-
Hbrx KaprrorrrnoB A. insularis, A. magna n A. murphyi
MO)KHO OTMCTI{Tb 3HAqI{TCJIbHOC CXOtrCTBO HCKOTO-

pbIX xpoMocorvr (puc. 6). B nepeyrc oqepeAb 3ro Ka-
caercq cflyrHflrrHbrx xpoMocorrr (A12 A. insularis -
A9 A. murphyi - A8 A. magna u l lA A. insularis -
A10A. murphyi- A9 A. magntz), orHeceunslx r A-re-
HOMy Ha OCHOBaHrrrr Kaprr.rpoBaH[q Ha xpoMocoMax
A. murphlti u A. magna cneqtl$uvHoii g:ra C-renoua
[oBTopr{rcu1eficq nocreAoBareJrbHocru pAml u re-
noe pu6ocou IHK [15]. CyqecrBeHHoe cxoAcrBo
lropSolorurr u prrcyHKoe C-orpamnBaHr{fl Mo)KHo
orMerl{Tb v arfl pf,ga xpoMocolr C-renoruoe. Tax,
rrrop$olornqecKlre [apaMerpbr (cv. ra6n. 2) n pac-
[peAeJreHr{e C-6eugoe Ha nau6onee KpynHbrx xpo-
MocoMax Bcex rpex BrrAoB - 1C, 6rrnu BecbMa cxoA-
nrr. Brusrue pucyHKrr pacnpeAeJrennr fX 6roxos
BbrqBJreHbr raK)Ke Anfl Kpy[Hbrx npu6ln:rrreJrbHo
MeraqeHTprrqecKr{x xpoMocoM: C2 A. insularis - C2
A. murph,vi - C3 A. masna. He6o.nuuoro MerarleH-
Tpr.rKa: C5 A. insularis - C6 A. murph.ti - C.6 A. magna,
a raK)Ke rraerroir cy6ueraqeHrpuvecxori xpoMoco-
rrrsr - C7 A. insularii - Cl A. murph.ti - C,5 A. magna.
XpouocouaC6 A. insularis coAep)KaJra oqeHb apxuii,
xpynHuri TeJroMepHbrrl fX-6nox B AJrrrHHoM nJreqe.
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floqo6urte MapKepHr,re 6loxu xapaKTepHbr raKxe p[HK (45S p[HK) Ha xporuocoMax A. magna u A.
Arrfl xpoMocou C2 A. magna u C3 A. murplq,i, npn murphyi ll5l.
3ToM oHll raKxe I{MeJII{ cxoAHble p[cyHKrr PaltrPeA,e. OgHaro rro HarrnrM AaHHbrM cxoAcrBo Me)KAy arr{-
JIeHI{q rerepoxpoMaruHa B AJIIIHHOM 

"' : y?no-:t Mu BrrAaMr.r He rBnqercq a6corrorHbrru. Hecuoipr ua
creneHu, KoporKoM rlJleqax. Hecrraorpx 

1_1 I": T" t;, ;; !,roKarrrr3ar1rq roKycoB 55 p[HK 
" 

,.*,rp-
OTHOCIITeJIbHbIe AJII{HbI 11 OTHOIIeHIIfl IIJIeq qI{TOfe- grrX NOR_CaIirOe y BCeX TpeX BrrAoB TTOJTHOCTbIO
Herlrr{ecKrr cxoAHblx xpoMocoM y pa3Hbrx BUAOB or- coBnaAaJra, ql{cJro lino,roxerr"e MuHopHbrx JroKycoB
JII{qaJIIIcb, MO)KHO npeAIIOJIO)KIITb, qTo KaxAat [I3 45S ppHK y Hr{x oTJrrdrraJrocb. B .racrHocru, e r-eHo_
nepeqncreHHbrx Bbrrre fpynil BeAer rrpoucxo;KAeHfle ue A. mLrrph'l,i rnlsr BbrqBuru Jrr{rrrb oAr{H oqeHb cJra_
or ogHoti xpoMocoMbl o6rqero rpeAKa, a rrx Ar.rBep- 6tu1 carir pfeZt npoObr B KopolKoM rr,reqe aKpo_
TeHIII{' cBq3aHa c HaKonJIeHueM rloBTop{tolllI{xct qeHTpuqecKori xporr,locoMbr,'lorAa KaK y AByx Apyrlrx
nocneAoBareltuocreri ulunu elrqocneqnQuqecKrrMlr ,"Aol 6rlro ss'eJreHo no ,p, ,"rop*ror" NOR, no_
xpoMocoMHbIMrI flepecrpotmauu' KaJrr{3oBaHHbrx B r4Hbrx, u"* y A. *urph.ri,no3urllrqx.

Blu:xue rr.rop$oloruqecKr{e napaMerpbr rr pu-
cyHKr{ pac[peAeJrenuq lX-6;roxos 6srru orMeqeHbr
v arfl. HeKoTopbrx Apyrnx xpoMocoM, oAHaKo cxoA-
crBo Me)KAy uurran 6sr.tro N{eHee Bbrpa)KeHo, qeM y rre-
peqr.rcreHHbrx paHee. B prqe cryqaeB cxoAHbre xpo-
MocoMbr 6srln o6uapy>xenbr roJrr,Ko y Asyx rr3 Tpex
IICCIeAOBaHHbIX BI{AOB, a [Iq MHOII'IX He yAaJIOCt
narlrn floxo)Krrx xpoMocoM, T.e. oHH yHuKarbHbr Anq
AaHHOTO BUAa.

flpro esrpuKeHHbre pa3ruquq Me)KAy xpoMoco-
MaMr4 poAcrBeHHr,rx Br{AoB, no-BrrArrMolry, o6ycloe-
JreHbr xpoMocoMHbrMrr a6eppaqnaMr.{, flporrcxoAr{B-
rrrr.{Mrr rrprl r{x Ar.rBepfeHrlun. llpncyrcrBrre Me)Kre-
HoMHbIx rpaHcJroKar{nfi y A. maroccana (=A. magna)
n A. muphyi 6rrro noKa3aHo MeroAoM reHoMHorl rr{-
6pngu:aquH in sitLt (GISH) [24,25). B erux pa6orax
y A. nnroccana 6anto o6uapy>xeHo no rpairuefi r'lepe
qerbrpe rpaHcnoKarlrrra xpoMocou C-reHoua Ha xpo-
MocoMbI feHoMa A (gee rr3 Hrrx - crIyrHurrHsre) n og-
Ha rpaHcJroKarl[r reHerr{qecKoro Marepuala A-re-
HoMa Ha xpoMocoMy reHoMa C (7C). B p4e cnyqaeB
Me)KreHoMHbre rpancJroKarluu Mo)KHo na6lrogarr u
Ha C-orpaureHHbrx xpoMocoMax. B qacrnocrrr, Arr-
cTaJlbHble yqaCTKu AILIHHOIO IIJIeT{a xpOuOCOruu A9
A. insularis rr xpoMocou 1lA A. insularis - A10 A.
murphyi - A9 A. magna 6srnra oKparxeHbr 6onee rerr.r-
HO B CpaBHeHVVt C TeJTOM XpOMOCOMbT, T.e. COAep)Ka-
ru guQfX - [prr3HaK, xapaKTepHbtfi gnn xpoMocoM
C-resorrla. Bnolue Bepor{THo, r{To B[AocneqraSuue-
cKrre nepecTpo[Ku TaK)Ke MofJrrr 3aTpafr{BaTb H xpo-
MocoMbr, orHocflrrlrrecr K oAHoMy reHoMy (rpaHc,ro-
Kar-ltr r.r A-A lrnu C-C-xpolrocorvr).

Cpaeneuue rpex BrrAoB no rraopQo,rorvvv prrcyH-
rarrl qr.rQQepeHr{rraJrbHoro oKpauvtBald.nfl. xpoMocoM
He AaeT oAHO3Har{HOfO OTBeTa - [pOIl3OtXJItr JrrI OHr.r
or ogHoro o6uqero [peAKa 3a crrer xpoMocoMHbrx
rrepecrpoeK unn o6patoBaJrlrcb or cKpeqrrBaHnq
pa3JrrrrrHbrx Ar4nJrorrqHbrx rrpeAKoB. A"'rq yroqHeHuq
ux QuroreHerr{qecKoro polcrBa Mbr cpaBHrrJrn or-
HocHTeJrbHoe pacrroJro)KeHt{e KJracrepoe pu6ocou-
HL,rx reHoB. Orasarocu, qro pacflpeAeJreHrre noKy-
coe 55 n 45S p[HK ua xpouocoMax A. insularis n A.
magtxa rroJrHocTr,ro uAeHTuqHo, a paHee yKa3brBa-
Jlocb Ha cxoAcrBo pacrroJro)KeH[q roKycos 185-265

llpuuagnexHocrb xpoMocoM, Hecyunx Ma)Kop-
Hbre JroKycbr 45S pPHK reHoB. x A-reuouy ycraHo-
BIIJII{ Ha OCHOBaHr.rr{ OAHOBpeMeHHOf O KapTrrpOBaHUq
Ha xpoMocouax A. magna C-renorr-cuequSuvHori
nocJleAoBareJrbHocrr{ careJrJrrrrHorl AHK (pAm I ) u
pAHK MeroAoM FISH [15]. Cpaeueuue roryqeHHbrx
HaMU pe3yJIbTaTOB C AaHHbrMr4 rro JroKaJrr{3ar,lr4r{
npo6 45S n 55 p[HK Ha xpoMocolrax A. strigosa
Schreb. [34] nogrnepx(Aa]or Aar{Hbre pa6oru [1-5]. B
noJlb3v AaHHOIO [peArroJro)KeHr4q foBoplrT H cxoA-
CTBO pacflpeAeJreHr.rfl feTepoxpoMaTrlHa Ha crryTHr.rq-
Hbrx xpoMocoMax Bcex Tpex r{ccJreAoBaHHbrx TeTpa-
nJror.rAHbrx BnAoB c Ar{[Jror{AHbrMr4 rrpeAKarun A-re-
uorraa [3 5 ], BbrqBreHHoro C-orparur.rBaHlre M.

Cxogcrno pacnpeAeneuuq 45S n 55 pPHK reHoB
Ha crryrHlrqHbrx xpoMocoMax A. insularis. A. nutphyi
w A. magna (pnc. 4) c raKoBbrM y A. strigosa [33]
rrpeArronaraer, qro ABa KpyrHbrx noKyca 5S p[HK,
KaprrrpoBaHHbrx Ha oquou r{3 rApbrruKoo6pa:yro-
rqr{x xpoMocoM, Begyr rrpoucxo)KgeHr{e or A-reno-
rr,ra. fiea Apyrr{x JroKyca pacflono)KeHbr coorBer-
CTBeHHO Ha xpoMocorr,rax c-reHoua. llepnaa xpoMo-
coMa, coAep)Kaulaq cla6sre curHaJrbr r qucraluroii
rrerBeprr.r rrJreqa (5S rDNA3), no-nHguuoMy, coor-
BercrByer xpoMocoMe lC, [ocKoJrbKy rBrqercq
orreHl, KpynHbrM Merar-leHTprrxou. Bropaq * He6ors-
urax cy6nrerarleHTpuqecKaq xpoMocoMa, coAep)Ka-
qafl JroKyc 55 p[HK, cqenJreHHbrfi c uuuopurrla
NOR yA. insularis uA. magna,6srra orueceHa r C-re-
HoMy IIo pe3yJrr,TaTaM oAHoBpeMeHHofo KapTrrpoBa-
Hllr pAml rocJregoBareJrbHocrrr u npo6u 45S p[HK
Ha xpoMocouax A. magna [15]. Ha ocHoBaHr{rr Mop-

Qo;roruvecxr{x napaMerpoB MoxHo npeAnoJroxurb,
qro 3ro - xpoMocoMa C7. llocxoJrbKy y A. strigosa
o6napyxeubr roJrbKo ABa MDKopHbrx JroKyca 45S
pAHK [34], ruo>rHo npeArroJrox(rrrb, r{To oAHa rrJrr{
gaxe o6e napbr xpoMocolr A. insularis u A. magna,
Hecyqux MuHopHbre NOR, ornocflTcq, K C-reuouy.

Boglroxuo, rrro eAr.rHcree uurrfi lruuopuuri NOR,
o6uapyxeuHrrrl e reHoMe A. muphf i - 45S rDNA6,
TaKxe pacnoJraraercr Ha xpoMocolre C-reuolra.
Boauoxuo, oH roMo:rorrrqeH JroKycy 45S rDNA-5
A. insularis u A. magna, xoroprrfi 6rrl nepeHecen e
KOpOTKOe nJreqo XpOMOCOMbT B pe3ynbTaTe [apa-
rleHTp[rrecKoli uHnepcull. OrcyrcrBr4e AByx MrrHop-
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Hr,rx cartroB 45S p[HK (45S rDNA3 n 45S rDNA4) y
A. muphyi Mo)Ker 6urs pe:yrbraroM cHnxeHur quc-
ra ronnfr pPHK reHoB B coorBercrByrcqlrx JroKycax
Hr{)Ke rroporoBofo qrr FISH 3Har{eHr{r.

I4cxoga u3 cxoAcrBa pacnpeAeJreHrrfl JroKycoB
pPHK reHoB Ha xpoMocouax A. insularis, A. muphyi
u A. nutg,nq Mo)KHo rIpeAnoJIoxI4TF,, qro 3Tr{ Br{AbI
ArrBeF)r'rrpoBaJrrr or oAHoro o6rqero rerparrJrorrAHoro
rrpeAK.l. oAHaKo pa3rsqr4q B qncJre u pacnpeAeJreHr.rlr
Mr{HopHbrx JroKycoB a5S p[HK cBrrAereJrbcrByror o
ToM, rrro gBorroquq A. murphyi [poxoAr{Jra HecKoJrb-
xo o6oco6leHHo or Apyrrrx Br{AoB.

Anropsr Bbrpaxaror r{cKpeHHroro 6larogapuocrs
corpylHr4Ky IrlHcruryra MoJreKynrpHori 6nonorurr.r
nu. B.A. 3urerrrapAra Csqrocraey AnaronbeBuqy
3ouqyry 3a noMorqb B npoBeAeHur{ 3Kcrrepr4MeHToB
no rn6pugn3auilH in sittt.

Pa6ora BbrrroJrHeHa rtpu noAAepxxe PoccuficKoro
Souga QyngaueuraJrbHbrx r{ccJregoBaHnfi (npoexr
05-04-48406), rroArrporpaMMbr "IuuauHxa reHo-
Sougoe".
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Ditterential C-banding of chromosomes and in situ hybridization with the probes pTa71 and pTa794 were used
fbr a comparative cytogenetic study of the three tetraploid oat species with the A and C genomes: Averut insLt-
luris. A. magna, and A. murph;,-i. These species were similar in the structure and patterns of C-banding of sev-
eral chromosomes as well as in the location of the loci 55 rRNA genes and main NOR sites; however, they
differed in the number and localization of minor 45S rDNA loci as well as in the morphology and distribution
of heterochromatin in some chromosomes. According to the data obtained, A. insularis is closer to A. magna.
whereas A. murphyi is somewhat separated from these two species. Presumably, all the three studied species
originated from the same tetraploid ancestor, and their divergence is connected with various species-specific
chromosome rearrangements. The evolution of A. murphyi is likely to have occurred independently of the other
two soecies.
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