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Genetic diversity and population structure of Aegilops
tauschii accessions based on ISSR method
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(1. Henan Institute of Science and Technology, Xinxiang 453003, Henan, China; 2. Xinxiang
Institute of Engineering , Xinxiang 453700, Henan, China )

Abstract; Aegilops tauschii is considered as an important gene source for improving common wheat, which has wide
distribution and rich genetic variation. In order to understand genetic diverstity and population structure of A. tauschii
from different origins, ISSR markers were used to evaluate genetic diversity and population structure of 56 A. tauschit
accessions. The results were as follows; (1) The 170 polymorphic bands were detected by 16 ISSR primers, and
polymorphic bands of each ISSR primer ranged from 3 to 18, with an average of 10.63. The variation of polymorphism
information content ( PIC ) ranged from 0.17 to 0.85, with an averaged of 0.67. (2) The comparison among four
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populations indicated that the population genetic diversity of Central Asia was the highest (H,=0.225 4, 1=0.3557)

and gene flow between populations was relatively low (N, =1.638 6). (3) The clustering results showed that 56 A.

tauschii accessions were divided into two groups at the genetic similarity coefficient 0.67, of which eight accessions from

Tajikistan and Turkmenistan were clustered in Group 2. And, the Group 1 including 48 accessions could be further

divided into three sub-groups, which indicated that A. tauschii accessions with clustering together have the same

origin. (4) Based on population structure analysis, 56 A. tauschii accessions were divided into five populations, of which

the V population from Iran in West Asia had relatively consistent genetic background and relatively low degree of

hybridization. Furthermore, the Q value analysis of populations showed that the genetic relationship of IV population

were relatively complex, producing the most abundant genetic diversity. The results of this study can provide an

important reference for analysis of genetic relationship, protection of biodiversity, and lay a foundation for the scientific

utilization and evolution research of A. tauschii.
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ML 22 5 (Aegilops tauschii, DD, 2n=2x=14)
PR AT, BT ARARL /N W (Triticeae ) 1115
& (Aegilops ) , #% N N J& I il /N FE ( Triticum
aestivum, AABBDD, 2n=6x=42)D F: [R5/
LK F ( Lagudah et al., 1991; Dvorak et al.,
2012) o R AR5 32800 A 7R WO K Rt b, ot
PR O SL T L VA g S 9 2 R B ZE R 8 0 S 20 )
(] 2R B it P2 A2 SO 38 ) B R LDk 3 b [
S i AR Y e S M DX ] PG 2B 4 HH AR R A L
PALHE 2 AUR) W Hp 58 b X ( Lubbers et al., 1991) .
AR RN R L ER D BB A 5 sl
AR S TN B3 P ( Abbas et al., 2021)  BU iR T
(Olson et al., 2013) {5 55 K ( Hsam et al.,
2001) 55, E RIS i 1R 35 e /)N 22 110 T ol o R
Z — ( Lagudah et al., 1991; Dvorak et al., 2012;
RIS S5, 2019 #BBEIESE | 2021) .

%0 5T 1 WSO TRV R o 5 A 0 BB
FAEWHT o b 18 7 A LAl 0 HO R A st A%
PRS0 A BIFSEANALRE T i ) A o 2 G
F IO LL Ry H A B R R f B AR H B e
FLAitt (Mourad et al., 2020) , ML E A5 L 2
PEC MBS AR B8 B LR T 2
Fhrad A UE AT T2 B 58 (William et al., 1993;
Ghasemzade et al., 2008; Mahjoob et al., 2021),
Horp R o3 AR A 52 R B S R R, AT L 58
T, I LA 23 T Ry 2 01 5% 35t 4% 22 R M RN AR 25 4
A, RGO B ( Abouzied et al., 2013),
Lubbers 2 (1991) X A [ A 102 £ L1 5 25
AMLELEY RFLP 2307, A R A L AR L = R A
SRR, BT TR 2, T A L 2 Y A
/N Ik — 20 SCHRRPRL L A B R T LT e T

o fLA1EAE(1998) A RAPD ARic 7 Hr ML il
B A 2 R 4 DNA g?&‘lﬁ, Z< 1 Aegilops
tauschii ssp. tauschii Z 5T S T A tauschii
ssp. strangulata, Pestsova 55 (2000) F i SSR #ric
P RRR G RITES S 2t &2 P E =y |
FH DAL L B 22 R E b XY s [
IF R A 43D PR 26 HLAS b PR A — 2

BT N &R {87 B 8 &2 )7 4] (inter-simple sequence
repeats , ISSR) JE—Fp B E 4 Fhric, BEA RS Z
St EEW e HBRERESEZNA, C
]z N AE R K /N Z (Egyptian wheat ) ( Abdel-
Lateif & Hewedy, 2018) . ffi %i /N 2 ( Triticum
durum) ( Aslan-Parviz et al., 2020) . % #f| 1
(Aegilops triuncialis) ( Khodaee et al., 2021) , K&
( Hordeum wvulgare) ( 5K #8 %5, 2020 ) %5 /N A2 I BF A=
EZm A s AL ZHEET ST, HE, A ISSR 5
ICWFFERL LU B35 % 22 R 1 1 AT 5 il A X
2K P45 (2017) FIH 9 A4S ISSR FRic®ise 1 75
Hh DL L 2 0 8 A 2 R, 5 K b R L
R 23 DAy BT SRR B R AR O i e B S
3 BAT b A 7 S 1 B i e Y i — 2B ST A
SRy BT S A R e DA B B P B0 3H R T X
B AR K (Wei et al., 2008 Su et al., 2020)
T iE/NAZ D EE DA ZH R R T AT BB LD 3 2R
H 2 A% A0 R0 AL < O 3917 S B8t AL BL il H 4% Bk
75,5 A B HEFAALL, /NE D HEF A 5515 24
PEICHBEZ o g 1 R A [F) ok J50HL I 2 B 2R 0 40
JR/NAZ D LKA, 1 5 i A kL LU R o gt A
ZREE, R, ABEFEA 16 A ISSR AR X AN
KA 56 173 KL 1L = F R TOT R 35 4% 22 R PR A RE
TRESHIBIESE, B TE T B ATHY 8t 4% 2 A8 1 I RE IR



7 1 BHOR S . MLl 2R RORR T AL 2 T SRR S5 A 1Y) TSSR 0Bt 1319

LR R ENTIR GG R, LU i o 22 R4 R
R A AR RS LA,

1 #HHEF®

1.1 K88

56 ML E5E (Aegilops tauschii) Fh AR 2
1), HA R IR 75 23 iy (HHRA 18 4y .+ H-JL A
PIZEFESE A 2 Iy A8 S 3 W 1 1), T 26 3 (Bi]
EIF L0y LS WE o 4y B T 6 1),
R 3 (S 3 43) , AR 1 (P E 1 ),
AH 3y, ¥ i 35 [ Fh R R ZE ( National Genetic
Resource Program, NPGS) 15t W8 | £ yu] 15 B} £ 27 B
INE HR D B IR AT
1.2 DNA 2B

F2 M8 Yan %5 (2002)2xCTAB B9 )78, M 56 14
FELLL = 5 Fh OB A4 L (%) %y dion Forb B 3 PR 4]
DNA , 34 Nanodrop 2000 ( 32 [ 2% 2R & /) &l
DNA ¥R R4l
1.3 ISSR-PCR ¥ #&4 #f

Z: M Khodaee %5 (2021) BF 5%, 16 97 44 1wy
HEEMEEH 16 4 ISSR 519 ( LB TR+
RS54 BR S T A L) XF 56 43 KL 1L 2 B b4
HEATIRAL ZREME T (K 2)

ISSR-PCR ¥ #4{K & 20 pL:10 pL 2xTag PCR
StarMix ( bt BEE WOl A Y RHE A RA R ) (6 pL
ddH,0 .2 pL ISSR 51 % (10 pmol + pL™') . 2 pL
DNA(50~60 ng » pL"), H PCR ¥ HFEFUT .
94 CHWIAME S min; 94 °C 21 30 5,53.7~60.5 C
(AT DI HyimiE ) B4k 45 s,72 CZEAH 2 min, 3t
35 ANE ;72 °C FEFEMH 7 min, 4 °C 4K 22 - 17,
PCR ¥ B4 7= W45 1.2 % 7% 1 Byt JIig ARk 056 J2 P Wk 43
D2000 bpDNA 437 e br i ( R AR A LB A TR A
F)AE R IR W ERSER | BRI
1.4 EITFEDH

McHiE ISSR 93 L vk [, 43 ) 152 Rk B, AR )
BRANAE N 1, T O, BRI AT 28 R 999, IF
ST I B PR 4 B, A PowerMarker 3.2.5
(Liu & Muse, 2005) B fr 2 &GS & &
( polymorphism information content, PIC ); I Hi
Popgene 1.32( Yeh et al., 1999 ) 34315 B (A M 58
B EELIER (N,) FIA AL EC(N,) (Nei’ s
%gﬁé@;"’gﬁ([‘]e) 1 Shannon’ s 1%4,%\*5%&(1) N
ANFEVREAR T ) S R 2 RE 1 (1) BEAR P9 55 A

ZHEME(H,) BERTM BN Z M0 (D) (st R 43
L ZB(G,) FFERF (N,,) ; K Nisys 2.1( Rohlf,
2000) # A, 5 F 1 B VT AL 5 2L (simple matching
coefficient, SM) #EAT AR AL 2% (UPGMA ) 2k
I3 .

B B PE HE 40 il Structure 2.3.4( Pritchard et al.
2000) FAF RS 2, BEATREARBAL 450 20 B . 4% K
HIH 2~20, M TAALEAS K E 4T 10 Ro3#T,
P8 T Structure Harvester( Earl & Vonholdt, 2012)
B G IE 1 K A8, W s AE 45 18, R, 315
B bR BT b RS S R TR TR AR Q fH,
T o3 b st A% oy

2 HEREHAH

2.1 56 HEILIFEEMR ISSR 5| S 51

16 1~ ISSR S197E 56 13 M L =F B Fh 54 ) v
Py 175 KW E A, b ISSR13 54
Pih S e 2 (19 45) , ISSR23 Fil ISSR28 5| ¥1#~
Wi/ (3 %), FH¥h 10.94 %, 45 ISSR 514
IO 3~18 45, F¥ h 10.63 4, %
BYEN S A A% 97.14% ., 1SSR 5| ¥ PIC 7
0.17 (ISSR28) ~0.85( ISSR5 #l ISSR27) Z [A] , -5
J90.67, H 12 4N ISSR 5119 PIC & TF 1
i, ! 75% (3 2) , Botstein 25 (1980) $2 Hi T fiif 2
L AR SR E ALY PIC, I PIC 4y Ak 3 A FR
B . B EE(PIC>0.50) . HEF (0.25 <PIC<0.50) fil
fIREE (P1C<0.25) . AWF5EH 16 4> ISSR 5[4 PIC
Hr, B 51 ¥ ISSR3 ( PIC = 0.49) . ISSR7 ( PIC =
0.19) .ISSR23(PIC=0.39) F1 ISSR28 (PIC=0.17)
Hh, AR N w2 AR
2256 MMAELFEEMRBEEESHEEMOLE
EHH

56 (A LU= B BT A Rk e PG I | e I A
oAt 4 ANFEARSEST B ZFEPE ST, 36 3 WA,
4 BRI LI 45 457 5 LB (N, ) A 2% 2 v 3 [
B(N,) Nei’s FER ZFEPEFEE(H,) 5 Shannon’ s
FRAEECCD) s EBURHE Y A O > P > HoAth > R
P, 3T B IR L S R R AR I A 2 R 4 KO
B, PEW VR 2, Hofh RS W A AR G Ik, i — 2P
O T REIARSE D A A AL RE B, 36 4 nT T, 56 kLI
SRR R R S FE P 2 A (H,) 8 0.236 0,4
ASHER ] K A — 8 st iE 4046 (G, = 0.233 8) , i)
FEAR N SR Z e HUAE R 0.766 2( H /H,) , 47
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Table 1 Sources of 56 Aegilops tauschii accessions used in this study
TSR A Bt He
Accession Number Source
Clael, Clae2, PI5S11365 3 ELEHTHH Pakistan
Clae3, Claed, Clae5, Clae6, PI220331, PI220641, PI220642, PI317392, PI317394, 11 W55 ¥ Afghanistan
PI317398, PI511366
Clae8, Clae9, Clael0, Clael3, Clael4, Clael5, Clael6, Clael7, Clael8, Clael9, 18 ] Iran
Clae20, Clae2l, P1268210, P1276985, PI511368, PI511378, PI511379, PI511382
Clae68, PI486269 2 + HH Turkey
P1349037, P1428564 2 Wi SEFF R Azerbaijan
P1428563 1 5 W Georgia
PI662065, PI662066, PI662067, PI662068, PI662069, PI662070, PI662072, 9 + i S #73H Turkmenistan
P1662076, P1662078
PI662084, P1662095, P1662105, PI662106, PI662112, PI662116 6 P75 PO Tajikistan
P1452130 1 " China
Clae51, PI330489, PI1369627 3 %1 Unknown

&2 56 MHELFEFMEMEIN ISSR 5| i HER

Table 2 The ISSR primers and their amplification results generated in 56 Aegilops tauschii accessions

YIRS AL

LA S 2 BYEAA L

Pimre Pimer e (53) Nomber o Nunber o i LI

amplified bands polymorphic bands ’ (% ) PIC

ISSR1 DBDACACACACACACACA 14 14 100 0.76
ISSR3 GACAGACAGACAGACA 6 5 83.33 0.49
ISSR4 AGAGAGAGAGAGAGAGYT 9 9 100 0.78
ISSR5 ACACACACACACACACC 16 16 100 0.85
ISSR6 GAGAGAGAGAGAGAGARC 18 18 100 0.81
ISSR7 CTCTCTCTCTCTCTCTG 4 4 100 0.19
ISSR9 CACACACACACACACAG 12 10 83.33 0.69
ISSR11 ACACACACACACACACYA 16 16 100 0.81
ISSR12 GTGTGTGTGTGTGTGTYG 12 11 91.67 0.72
ISSR13 GAGAGAGAGAGAGAGAYC 19 18 94.74 0.81
ISSR14 AGAGAGAGAGAGAGAGT 11 11 100 0.73
ISSR15 ACACACACACACACACYG 8 8 100 0.82
ISSR23 CTCTCTCTCTCTCTCTRC 3 3 100 0.39
ISSR25 CACACACACACACACARG 14 14 100 0.84
ISSR27 TGTGTGTGTGTGTGTGRC 10 10 100 0.85
ISSR28 TCTCTCTCTCTCTCTCG 3 3 100 0.17
Bt/ Total/Mean 175/10.94 170/10.63 97.14 0.67

TE SRR S S (N, = 1.638 6) , X Ui AL
IV SR N (ST G i o o W O NG 1
A S ARER Y Oy 3
2356 MAELEEMRHWBEDH

FIH Nisys 2.1 B AFXF 56 473 AL 1L = 55 Fh 5 44
LI ISSR 18t 18 Z R PELE RIEAT R 285007, ik 52

Py RELLL 2 5 B 5T A B9 T, 92.86% , Hi R T A
BLTE] 1Y BE X 35t 1% A L &R 2L ( genetic similarity
coefficient, GS) LI I H 0.64~0.94(Kl 1), H
R (K 1) AT FE B AL R LY 0.67 4k,
KR T 3 7 s Wi 3 6 1y ( P1662084 . P1662095 |
P1662105 .P1662106 .P1662112 F1 P1662116) F1+
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Table 3 Genetic diversity of different populations of 56 Aegilops tauschii accessions

LI 85 37 5 PR R R Nei’ s &K ZHEMEE 5L Shannon’ s 15 B 18 %

P ﬁlﬁi Observed number Effective number Nei’ s genetic diversity index Shannon’ s information
opulation of alleles( N, ) of alleles(N,) (H,) index (1)
I 1.851 4+0.356 7 1.355 4+0.311 5 0.225 4+0.164 1 0.355 7£0.227 0
Central Asia
[ipI2 1.748 6+£0.435 1 1.343 6+£0.350 0 0.208 6+0.184 8 0.322 8+0.258 3
West Asia
[ZR1A 1.325 7+£0.470 0 1.205 4+0.330 6 0.121 3+0.182 7 0.181 0+£0.267 3
South Asia
HoAlh 1.451 4+0.499 1 1.288 5+0.667 0 0.168 2+0.119 4 0.250 1+0.288 1
Other
J5820 1.977 1£0.149 9 1.387 5£0.317 4 0.242 8+0.163 0 0.382 6+0.216 3
Total

T HAbEAG AR AR,

Note : Other population include East Asia and the unknown.

T4 S6eMMLEEFMMBEESHMER Nei’s 2

Table 4 Nei’ s analysis of gene diversity of 56 Aegilops tauschii accessions

BIEH LR FER P 2L Z Rk e 1] s UL Y1 e
st 2 Total gene Gene diversity ?Mgl[lljglilgﬁ P Genetic differentitation GE f(]”L !
Index diversity within populations c:c (1“33;: y( Zm‘))ng coefficient c(n/s )ow

(H,) (H,) popuiations & F (6,)
T 1E 0.236 0 0.180 9 0.055 1 0.233 8 1.638 6
Mean
brifE 2 0.029 4 0.016 6

Standard deviation

PEE I 3H 2 1)y (P1662076 F1 P1662078 ) Ff it #4 K}
R H—2(Group 2) , HiAth 48 43k L1 =5 5 F 5T 44 A}
T — K2 (Group 1), T 7E j5t 1% AL R H 24
0.70 &b, AT #E— 2544 Group 1 43 3 A2 . R I8
T 8 NEZ Y 26 15 B BT A4 B Sub 1 2,
SRR S R R LR - R VN (1 s S E
( P1662065. PI662066. PI662067 . PI662068 .
P1662069 . P1662070 . P1662072 ) . Fi & T ( Clae3 .
Clae4 . Clae5, Clae6, PI220331, PI220641,
PI220642 . PI317392, PI317394. PI317398,
PI511366) % ; Bk 3 17 F i b1 ok ( + B3 P1486269
FIARH P1330489 | P1369627) 41, Sub 2 7 2 fh it Ji
BB E ORI F U ) ( Clae8 , Clae9, ClaelO,
Clael3 . Clael5 . Clael6, Clael7 . Clael8 . Clael9 .
Clae20 . Clae21 . P1268210, P1276985 . P1511368 .
PI511378 .P1511379 . PI1511382) ; Sub 3 W 2 # Jit
KRS J5 T BT 2E FE 88 ( P1349037 F1 P1428564 )
AR, & BRI ClaeS1 5 P & ¥F P1220642 , K %
P1330489 F11 P1369627 5t [ P1276985 & £ —
AT HE R HD ClaeS1 3 P50 T B0 & 71, 1M oK %0

P1330489 Fil P1369627 i F [, AN 5% K &
PaTEE 2 N 57 TRITE SR T ST -
FE, U B A RORE 1L 2 R R T 2 R B — o i st Al
2550 WAER T ISSR AR e A8 A L 2 1R R 43 7
T HLAT B SR

2.4 56 ML FEEFRABHEEMIHT

T ISSR %44 , I A Structure 2.3.4 A48
56 1 R LL 2 B RR TEAR (9 38 AL 4540, 224 K 5 AK
IR E(E 2) ,K=5 B, AK ik, L, il 56
Oy RELLL 2R R B AR 2 B S AR, B3 T,
VR A SR R T2 R VR T VS A BB it AT
T 5 P — 2, HOR A B AR I i A e 1R
(i) TE 5 2 AR Gl 5, JG L TV BRI, DAt A% 45 4
RS BT AL R L R [ A T ) A JST A B ) SR T
i, X5 BRI (B 1) BIEERARL,

1 56 3 #H Ll = B Rh 5T REAE 25 BE R T Q {E
YA (3 5) R 1Sy RS RE Q fBH/N T 0.6,
26.8% ,Q {H KT 0.8 F1 0.9 (0 541K 51 &
50.0% Fi1 42.9% , 3% i I AE A4 v S 20 b 5244 L 1Y
FEXRLE R — ) X&FE QKT 0.8 Wik
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—| g::é | B 3L B 3H Pakistan

Clae3
_ECI%“ Fil & YT Afghanistan
Clae6
Clae5 )
Clacl4  fff E Iran
= [Clac68 o H Turkey
'PI1220331 i & {F Afghanistan
— T Clae51 . ﬂe%ﬂ Unknown

PI220641 e .
PI317394 Pl ‘& {1 Afghanistan

——PI317398 )
P1428563 ® 1% & i Georgia
PI1452130 ® H1[E China

— PI662066
L—— PI662067

PI662068 = .
PI662069 + )% & 38 Turkmenistan

PI662065
_|i|: PI662072
PI1662070 . )
| PI1317392 * P & {T Afghanistan
1 — PI511365 » EL 3L Hf4H Pakistan
—— PI511366 * [ & {F Afghanistan
Clae8
Clael6
Clael?7
Clael8
Clae9
Clael0 i
Clacts | PF®Iran
Clael3

— Clae20
L——— Clae2l

Clael9
P1268210

e — L ———muw

PI330489

PI369627 | 41 Unknown
| P1486269 o 1. H.H: Turkey

[ — PI511368

PIS11379 .
— PIS11378 f/ B Iran

—— PI511382

' PI349037 - .
I PI428564 | P S FE 98 Azerbaijan

= P1662084 voq s
L PI662095 43 T Tajikistan

PI662076 * 1% S HtH Turkmenistan
—1 [ PI662106
I %E%{é $5 % Tajikistan
PI662078 » 1% B Hi3H Turkmenistan
0.|64 - - 0.|71 - I O.I'/'9 | - | 0.|87 S 0.|94

Z¥ Coefficient

Sub I

Sub 3

B 1 ETFISSRAMHHS6 MELEEMBFREEE
Fig. 1 Dendrogram of 56 Aegilops tauschii accessions based on ISSR markers

FFREEE, RV B Q (i K, N 83.3%, 1 IV IS h & 15 BBV, ISSR 2 Fhric &
BN ALK 26.7%, XA T IV AR R R E BT PCR #EAR KB KA —F DNA 225 MR

GRRMPRIFEMN E 42, G 2R N EE . A, ABFSERIF 16 4 I1SSR FRicxf 56 Ll F
TR 5L Z R IEAT T, S R AR 2 A
3 W5 4Ep 7 5 T Y RN 97, 14% , WL I 2 (7 3 N %
1.977 1, F3EAFE I ECH 1.387 5, Nei” s B £
3.1 ISSR #RiE ML EEMFRiEfE S HEH FEPE 48 %0 0.242 8, Shannon’ s 5 B 18 B H

VAR, o Fhric 78 A ) 2 AR fn it Ak o6 R 0.382 6, FEARMNIEH L ZHEMEN 0.180 9; ZEE
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14 16 18 20
B2 Se MHLFEFEMRM KES AKHXR
Fig. 2 Graphical relationship between K and AK

for 56 Aegilops tauschii accessions

AL Kl
Genetic proportion

662095
662116
662078
662105
428564
349037
486269
369627
330489
511368
276985

<
oo
[=3
o
o
Ne)

— e = e e e e e

P
P
P
P
P
P
P
P
P
P
P
P

1.0
0.8
0.67
0.4

JBAL Lt
Genetic proportion

0.27

P1662066
P1662067 4
P1662070 4
PL662065 -
P1662072
P1662076
P1662069
PL662106 -
P1662068 4
PI317394 4
Clae51 A
PI511382
PI511378
P1662112

—_—

366

51

— e e e

P

[&] 45 (2017) FH 9 4~ ISSR ARic 5% 75 3w EDHLLL
R BRI BV ) 11 2 RENE 2N
PRSI S VN[ RR VAR~ PSS G SIS R VAR S
Nei’ s 3 [l Z £ H8 44 Shannon” s 17 8 48 5 14
PN RS A 2R 43 )R 89.319% ,1.993 4 1.471 5,
0.273 4 0.415 2 .0.236 7, £ L% [E Y Fh i 75 4
FEAAR, A B 90 RH 1L 2 R R A (3 22 R U VY W A v
W) BR 22 25 AV A5 43 R A1, 45 T4 A 44 AR T o
FEDHL Ll 2 o B A, 2 AR Ll 2 5 5 DA P S A
Vi) 2R A% A HR [ 1) T s R ] o M X
DX 35k PN AR AR o o A R A AR S, R I R T T AR
ZREEKE, HAN, B ISSR AF 5% He Al 42 Fb 15t 1%
ZREPE, WAL AR5 Y 2 28 55 24 9.50
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Fig. 3 Population structure analysis of 56 Aegilops tauschii accessions

2% PIC } 0.30( Khodaee et al., 2021) ; fiffi ki /N 22
1Y) L 20 &7 SE ¥ 10.00 5. PIC 4 0.42
( Aslan-Parviz et al., 2020) ; K& 5|9 £ 550
F34 8.313 A (kAR ,2020) . H UL EREY)
P55, R L 25 B ISSR 519 2 285 1 I PIC 8 5,
XA AT e 5 A 7 A LU 2 R BTR R ) 2 R T
P
32 LFEHEKRESEW

Mizuno % (2010) 1 Sohail % (2012 ) Xf A [a] 3y

R 0L 1L R R 3 A 45 4 AT 2 A, of
AN SE 2Rt R L1 (SR8 F Aegilops tauschii
ssp. tauschii ) A 12 (R J& T A. tauschii ssp.
strangulata) ,JFRWIDE L2 G RMWHILFERES S
TN D IR A AR oA S SR L
TR E R B E L AR, Wang 5§
(2013 ) Hb—A40 M o0 A, K 19 4 22 31 3% 40 4]
S (W) IR FIZR (E) L&, o LIW E & A
THHHARER , WIS, Bl FEFE G5 FI P 3



1324 |1 I G/

43 %

R5 BHEQHESNT

Table 5 Distribution of Q value of each population

FRER AR (Hebi, %)
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. Number of
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