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Karyotype Analysis of Diploid Oat Germplasm
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Abstract : The chromosome karyotype of three diploid oat species was studied with squash method. The results
showed that the karyotype formula of Avena strigosa was 2 n =2 x =14 =10 m +4 sm(2SAT) , with metacentric
and submetacentric chromosomes,1 pair of satellites on the short arm of the 4th chromosome and 68. 17% for the
asymmetry index. while that of Avena hispanica ,was 2 n=2 x=14 =10 m +4 sm(2SAT) , with metacentric and
submetacentric chromosomes, 1 pair of satellites on the short arm of the 7th chromosome and 59.31% for the a-
symmetry index. And that of Avena brevis was 2 n=2 x =14 =6 m +4 sm +4 st(2SAT) ,with acrocentric , meta-
centric and submetacentric chromosomes, 1 pair of satellites on the short arm of the 6th chromosome and
63.91% for the asymmetry index . Although the karyotypes of all three species were 2A type, there was obvi-
ous variation in the morphologies of karyotypes of three species, which comparatively indicated that the karyo-
type of A. sirigosa was more advanced in evolution, followed by A. a brevis and the karyotype of A. hispanica was
more original. This study will be a useful reference for the karyotype analysis and evolutionary analysis of oat
germplasm resources.

Key words : Avena L. Karyotype ; evolution

ek AR AR WEE R (Avena L) —4F  FEIERRARMED b B R AOUK T ANE KR
ALY TR T AR SRR Ok Kk R 51 el Baum ™ Y 5Y K R R

KimBAE.2011-12-29  f&EIHH3:2012-02-13 M 2% HAR B EA
UEL:
BB A ARAEY RSSO 0 /N R YR S8 AR B 58 ( NB2010-2130135-25-06)
YEE B XA ZE S M R T B IR 5 51T . E-mail : luckylw0301@ yahoo. cn
WAEVEH Tk 523, WFE 5L . E-mail ; zongwenz@ 163. com



140 iR 7/

A S [ 14 4

B EARZR | M LS 29 MRl Hid g 15 4~
A (2n =2x =14) 8 DPURHAYIFH (2n =4x =
28) F1 6 I SAEARRI(2n =6x =42) , H [E BLYHA e
R0 27 A B E AR R BEVE I RHF A 5T TR
i BZEG T, #1k 2000 4 A FE R 5 5 IR 2R 10 7%
PEAE 3202 3, B, REA A RE O, E
SRR RN AL F5 8 R K M E (A stativa L) |
KB A (A nuda L.) 13 18 B e & (A
fatua L. ),

Yo (0 PR A% B RE S W b G 40 (AR K1 1) 2 ARy
i, WFFE AN LR A G € (A% B AT LU S Fh oA
BB AL AR A B X R 0 25 406 R AT A
W AN o3BT, 48 s st AL ek AR S FEAAIL ] . A
GO RAZ L 3 B A R B0 IS AL P e R S
2, YA 53 22 RO BT ST B A, A2 A0
e O PR FTE 25 O WS M6 T PN o ) B 26
WA, o R e P BT BT IRIGCAR Mg SRR 41y 3=
TR SR AN A 2 0 H A T, AT
DL e AR A TR 2R, it UK DLk At
2 AN 2B A3 B ST 1 )12 20 L 4RI,
X e Je AR AL S BT A 5% 22 SRR vh T 7S AR AR ke
4 o oA WE ST R A A AR IR B A R GE K
R (A% L SR AR 5D R vh R SR I 2
TP SHEAZ W 81 R 7S A R T 0T A UK o e 42 44 i ast
T2 G0 R R X T A A e e 22 VG BE 2F e
# (A. hispanica) FIRLFHER (A. brevis) 2l 5t 15 24 1Y
WESE, [ B LARGE R, AR BT DI [k
MIRPIHERE (A. strigosa) FUPEA HEA R HEAZ 3 Fh —
FEARIHEE g B A% RUBEA TR ST, LUHPE BE A e
FE e ARG AP 3HE 22 0 DO AR B E TR i1k
KFR R FEE T AN 2 S E AR R T B,
A B R 3 2SR (L0 i~ Sl B

1 HRSHE

1.1 ##

IRIGA KL R 2009 4 Mg R 51 HE 1) 3 4> A%
VRIEA i AbHERZ  PU PR e PRI e
1.2 Fi&
1.2.1 il 5SS B R 0 e 2 A
WAE TS S A R R I K2 B Fh 7, BT 23 i
RIEFAA DGR HRER A 8RR I
BA TR EKIEAIEFR ML, 5 T 4 CUKFEH 48 h,
RIGE T 23 CHEBEEREM, FREKE 1.0 ~
2.0 emff, YHURTAEMPHAR R TUOK AL 3 48 h,

PEE WG AR AT AR 4 IR W (B K S vk &
R =3:1,V/V)H 4 CFE&E 24 h, H 1 mol/L Hel
7E 60 C T f# 2 10 min, 7R AR B 21 YL
10 min, 17 HHER .

TR I B F7E Leica DM2000 )62 i i8S T
WMEETFHA IR,
1.2.2 BRGHIE SRTZAEN bR,
i1t 30 ASLL G R 3 BRI AR 2253 24 v D) 4
JRLTEAT Y AR T3, ) A 0 G 0 (R A B8 3 BT SR
(7.0 RR) HEATAZ B S0 Br , % R A BT i BCHE R 5 > 4
MR, Yo R B S RO K B (e o R
B/ R B x100% ) B HE (KB /) K2k
B Levan 28 ) 7 2 B 47, 4% B 4 25 45 Steb-
bins' "' BT B AT, HR 4 A% T A e R 0 K L
(BRI B/ Y iR K ) AV KT 2
(Y R B E A He 2 T 2 BEARRAE, F T X A0 i ALY
SFFRFNAS ST FR AR, A% B R X AR 22 8 (As. K)
HE AL AsK = KE S K0 KkdA
MK x100%

2 FHRE5HMH

T TSRS B R, 3 R e (1) A 41 g Y
EREHY 2 n=2 x =14, JEKBE ZHE
SR DL 1, FE AL RIS E AR LR 1
2,

2.1 #EhFHEFZE

RN Y OB H 2n = 14, ]y 5, R
N2 n=2x=14=10 m +4 sm(2SAT) ,%f 4 FIZH
6 5 I TR 22 i e AR AR S R A 225
Jufi, TE5S 4 XL R 0 s R AT 1 X R A
(B 1-A) s G B AR AR B AR B R 12.31%  ~
17.39% (% 1) s K Y O 5 S Je AR 1 LU (E R
141, B R T 2 MR8 3 1 E 40 L 0. 29,
KEARKIFR R BN 68. 17% K HIJE 2A RI(FK2)
2.2 THPEGFEREZE

Y e AR B H 20 = 14, 8 51K, M
AN H2n=2x=14=10 m+4 sm(2SAT) % 6
R 7 5 R il G 22 A5G A JL AR 340
Hor Sk, 1 7 SR R A
XTREAAR (B 1-B) 5 44 o R A 0 B A8 4k v [l A
12.73% ~16.25% (% 1) ; K Y Ok 5 K "
e R (AN 1. 28 B LR F 2 Y k5 H
I E R 0. 14, AKX FR RECHN 59.31% , #%
AljE2A BI(E2),



134 X ARAE IR G A AR A A T B A% R S 141

s Mo

-y - A

B T

231 45 067

23 45 67

1 2 3 45 6 7
1 3FZEGEREYMHOIEERRE (L) ZEE (D) RZERXE(A)
Fig. 1 Chromosomes shape ( left) ,karyotype and karyotype pattern ( right) of 3 diploid oat species
A PHEE B WGP M ; C M
A A. strigosa. ,B:A. hispanica,C :A. brevis
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Table 1 Parameters of chromosome types of 3 diploid oat species

RS (% )

4 RfhF s B AR e
) Relative length(S + L =T) .
Specie Chromosome No. 3 L T Arm Ration(L/S) Type
WPHER A. strigosa 1 8.02 9.37 17.39 1.17 m
2 6.90 9.32 16.22 1.35 m
3 6.78 8.70 15. 48 1.28 m
4 4.17 8.72 12. 89 2.09 sm
5 5.73 7.16 12.89 1.25 m
6 3.71 9.11 12. 82 2.46 sm
7 5.31 7.00 12.31 1.32 m
VHEIF MR A. hispanica 1 7.40 8.85 16.25 1.20 m
2 6.94 8.90 15. 84 1.28 m
3 6.02 8.39 14. 41 1.39 m
4 5.99 8.42 14. 41 1.41 m
5 6.56 7.03 13.59 1.07 m
6 3.36 9.41 12.77 2.80 sm
7" 4.42 8.31 12.73 1. 88 sm
JEFEH A. brevis 1 6. 62 9.01 15.63 1.36 m
2 5.40 9.85 15.25 1.82 sm
3 6. 63 8.23 14. 86 1.24 m
4 6.98 7.63 14. 61 1. 09 m
5 3.19 10.77 13.96 3.38 st
6" 2.99 10. 84 13.83 3.63 st
7 4.28 7.58 11. 86 1.77 sm

m . PR LR X s s I PR Z2RLIX st DGR Z2R0IX ; * FOR YL R LR A

m:Median region,sm:Submedian region,st:Subterminal region, * presents chromosome has satellite
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