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SHAE B & RIEE(PIC) P34 0.226; ERFENR AR 2 F U R, PAMILFEEHEA FEHNREESR (He =0.607,PIC =
0.551) ,7fi 3% B B v Al rg RO I E E R FIR L B R 3K (He =0.055,PIC =0.047) #1(He =0.024,PIC =0.021),
AMOVA 3 FAR R4 H7 R , ERERIR 578 5 o5 SR 51K 52% , 358 27K I B ML I SR BRI B P LU B | R AR T — 2 1Y
B (Fst =0.210) , SRFSE A EHLLL SR B BT IR AR IR -5 /e R SR 4 T8 A5 B 5 IEHE
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Genetic diversity and differentiation in different Aegilops tauschii populations

revealed by SSR
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Abstract: The genetic diversity and differentiation of 147 Aegilops tauschii accessions from Henan, Shannxi, Xinjiang in
China and the Middle East, were investigated by SSR assay with 32 pairs of primers homogeneously distributed on 14
chromosomes of Ae. tauschii. The results demonstrated that 26 loci were polymorphic, with an average of 4. 15 alleles on
each locus. Neis genetic diversity index ( He) and polymorphism information content ( PIC) value were 0.243 and 0. 226,
respectively. Genetic variations among different populations varied greatly. The maximal diversity ( values were found in
Middle East population (He =0.607, PIC =0.551), which was much higher than those in Shannxi (He =0.055, PIC
=0.047) and Henan (He =0.024, PIC =0.021) populations. Analysis of molecular variance (AMOVA) showed that
the genetic differentiation among the geographical populations was significant (P <0.05) and accounted for about 52% of
the total genetic variation. Meanwhile,the genetic differentiation was obvious between the populations of Henan and Shannxi
(Fst =0.210). These results would offer useful information and evidence for further understanding the origin and evolution

of the Ae. tauschii from China.
Key Words: Aegilops tauschii; SSR; genetic differentiation; genetic diversity
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X g — 343, BRI R AR L B T BB AG HR TR s BO B A AR 45 1 BRI R WA 3R I B0 s A R L 2 B ]
REEHAMIET AR, MG ME R A Ze B R BRI 8 /D E AR T AT E rp R X, 3 57 38 | 3 i
FLIL R B R GE MR R st AR PR MU 5 M R IR 5. TR SR B &2 )5 5] (simple sequence repeat, SSR)#x
I8, BAEREEE SNSRI TRRREXR RIEMSE SRS REK R LS
FEH AHFSEAIE SSRARICXT AR (TR T 9 R A IR (A T R AN P ) KL R B AT SRR A
BRI UL, JPHLLL A B [R]85 5 R GRIE AR BT IR 37 1 4R i — 20 MiE R
1 #R5HEE
1.1 #hk

2006 4F 7 A RTE R e X R AR/ 105 4L 1L 3 FbA ), o rp A 35 g 85 4y, PRV 20 53,2007 4 7
ATER SRR X R 18 L ILFEFADRL, th E R =Bt (5 5 & B Y ¥ BE 5T BT IG% 24 fyh AL E
RH(EET)
1.2 FHEFZ DNA 3E

B RHEFRD 5—10 KL Fh 5, 35 3% 2840 B BEDL 2E £ fF I iR 5 3950, BRI 10g, & DNA 2SR
Rogers FlI Bendich"" i 1 o

R1 L FESRIE R FEH

Table 1 Ae. tauschii accessions used in this study with their source and origin

Gy P33 e G P33 JET 4 P33 JET=
No. Source Origin No. Source Origin No. Source Origin
To01 RE W T077-T080 BHI W Ae38 R IR
T002 B £ G| T081-T085 2% G| Y57 IR PR
T003 =17k TR S001-S002 WH Bevy Y121 PR3 IR
T004-T006 T TR S003-S004 HrE v Y128 IR S AR
T007 ) ) S005 JBH By Y177 iipiN3 PR
T008-T010 PR TR S006 T v Ae37 iipiN3 PR
T011 ) W S007 & R B g Y172 (91 p:E| IR
T012-T013 T W S008-S009 py | B g Y176 o & AR
To14 HFH LN S010-8011 = O8] Y175 BT g ¥ 7R
TO15 W% bENE] S012-5013 Gl v Y178 B i IR
T016-T018 GrlR W S014 bize/1 B g Y185 fir 2% IR
T019-T023 IHFH W S015-S020 7S B g Ae35 JIE-YN AR
T024-T026 R ) X001-X006 iy wE Y201 G AR
T027-T034 i baN) X007-X008 i) P Y200 BUEE H1 7R
T035-T051 HE boNE] X009-X010 Je# wim Y199 By R
T052-T053 JELSH boNE] X011-X014 g wim Y190 2H AR
T054-T057 FE bENE] X015-X018 PR wi Y195 E| 7R
T058-TO60 Eli W Y173 i R Y192 *H 7R
T061-T064 KiH TR Y169 R AR Y194 B PR
T065-T073 R R Y170 A PR Y189 %H PR
T074-1076 FLRS MR Y126 fiadi TR
1.3 SSR 7#fF

R4/ D ZEF 2 SSR &% (http://www. graingenes. org/) , AFFFILLE T 32 NI TH—FRE
& F B SSR Fric. PCR &M ARFIN 25ul, f15E MeCl, 1. 5mmol/L,1 x Buffer (10mmol/L Tris HCI, KCl 50
mmol/L,0.08% Nonidet P40) ,dNTPs 0. 2mmol/L,65ng 5|4 ,1U Taq ff,100ng #4z DNA, LL_E PCR &3 #11
HREFEEMAERAF . PCR BT 7 :94C HAE M 2min;94°C 1min, B4 5| #1455 & B KR E 1min,72C
2min, JEFF 35 YK ;72°C FEf#H 10min, PCR fZ i ¥J7E PTC-100 FIFKEBEFEFAY F 4T, KA 8% WA HER A
A T R FEE P VK A0 B, R Bl BLIK R 0P R 0. 5 x TBE, 150V fH 454 N Uk 1. 5h 5, FHRRAR YL 5 , R AH
HLEEAH
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1.4 HdEabs

XF SSR Gl — LR, B — R BB I — AR, 28 hitp://www.  graingene. cn 12
SSR 1§ B #F78HEICF . K PowerMarker Ver 3.25 (http://www. Power marker. net) 4titZ& 3L HE(Na) |
Nei’ s LR ZHEMEFRE(He) \ZBMEFEE SR (PIC) o SRF SPSS 13. 0 # {41 /) ONE-Way ANOVA 4347 ( Post
Hoc M55:7% ) X AR EHEH) Na F1 He #47 BE KT . 2T B MLAEMER K ZF, R GenAlEx 6. 1 4k
{4:-H ) AMOVA ( analysis of molecular variance ) 27115 F 45 it & ( F-statistics, Fst) , LA JEBEE] B BEA LA
REN SR B AE i, WRHE Nei 3345 15 B #E 47 dE INAL 2 5F £ 125 (unweighted pair group method arithmetic
averages, UPGMA) REFTAK R AFIFRAZIEES 7347 .
2 BRE5SW
2.1 SSR i 5 LR

XF ok B AR I 4 A EREL 147 4RIl SR AR T SSR FRic 28t (B 1) o 3R 26 Mric2
ZAE I ) 108 N EEALRE R AR S, 4 B D 55—250bp, Horp ST AN R R BB EREH o 4R
N 5% —40% HISFEALEEA 5 18.52% |, TR T 5% WA S EE R 5 57. 41% , BNEBARS R B S A B A 5 K
ZH(E2) o AR SSR 7 il AL FE R B ( Na ) 227K (K 2) ,ZBIE R 2—T A, F3 4. 15, Nei’ s e ZAEE

3 4 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

B 1 5[4 WMSI183 3 A E Il FEE B EIKE
Fig. 1 Electrophoretogram of PCR products from each population by primer WMS183
1—6: T001, TO02, TO03, T004, TOO7, TOO8; 7—1I12: SO01, S003, SO0S, S006, S007, S008; 13—18: Y176, Y195, Y173, Y194, Y121, Y192; 19—24.
X001, X004, X005, X006, X008, X009; M: ¢ X174-Hae Il digest DNA Marker; #isk$8/nEAPEAHT

SEH(He) 445 0. 243 R R AAE ) 0.014(WMS44) —0. 544 (WNS296) . S Z A B & R H(PIC)
7 0.226 , RRM S ASIE A 0. 013 (WMS44) —0. 469 (WMS296) ., WMS296 ELA % i % i i) He {5 PIC {8,
B S Bk T80, BUR T OSBRI R R  or
(%2).
2.2 BRNBEES 0] e
4 AMHLILE B SR BRI (930 15 25 5% B, b AL -
Wi BB SSR S REVER S, ik SREVER N E H
(He =0.607,Na =103,PIC =0.551), i IL3FE
HIERRE L ER{K(He =0.024, ,Na =33,PIC =
0.021), PEVGJERE (He =0.055, Na =34, PIC =

0.047) e R R THEMILFERER(K3), 10
ONE-Way ANOVA 7522 73 # 71 , Toil 2 5 A 3 R 4

& Numbers
W
<)

T

[
S
T

Nei’s HESHHHSGER PIC 0,P 03 <0.001,% o oo st S e s v s e n s
A St v J e N CScococococ oo o0 oc oo oo —
B4 HLUE SR B 5 SRR R B . BB R Al reas

SSR SF(EE AL [FIZE BRI L , sp AR ML LU 3 B R S5 0L
LR ZEAA 5T BT A T e AR TG AL L o B 0 S B [ 2 108 MEHERNHTE
;@_ﬂ ,%Eﬁm iﬁ%{ﬁ%lﬂ *&ﬁﬁﬁ’l‘%’éiﬂﬂiﬁ ':F' Fig. 2 Frequency distribution of the total 108 alleles
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AR B A R A B 5 T 9T i AR PR L = B R 22 3k 18 /NS 2 PRI SR RURTE B 3 -

*2 MHILFE26 /) SSR A AMPEEEE SMUERK . Nei's EESHEEH. . SAMEESEIEHE F &itE
Table 2 Chromosome location, number of alleles, Nei’s genetic diversity index, polymorphism information content, and F-statistics for SSR

loci in Ae. tauschii

Faig Befafk E e 3 Nei's 2N Z MRS ZEMER AR F Giit&
Marker Chr. Allele No Nei's gene diversity index (He) PIC F-statistics
WMS272 5D 3 0.176 0.167 0.374*
WMS295 7D 4 0.234 0.222 0.651*
WMS182 5D 6 0.293 0.284 0.462*
WMS183 3D 7 0.294 0.286 0.380*
WMS484 2D 7 0.294 0.285 0.535*
WMS383 3D 6 0.179 0.175 0.426*
WMS325 6D 4 0.166 0.160 0.457*
WMS642 1D 6 0.387 0.374 0.511*
Barc5 6D,7D 3 0.177 0.169 0.443*
WMS301 2D 6 0.342 0.325 0.474*
WMS664 3D 4 0.202 0.195 0.461*
WMS296 2D 5 0.544 0.469 0.230*
Gdm98 6DL 4 0.354 0.311 0.696 *
Barc8 3D 3 0.218 0.199 0.439*
Xedm261 2D 3 0.153 0.147 0.440*
Xedm26 5DL,7DS 6 0.397 0.370 0.565*
WMS337 1D 6 0.226 0.219 0.548*
WMS44 7D 2 0.014 0.013 0.024*
WMS608 2D,4D 2 0.078 0.075 0.293*
WMS458 1D 4 0.188 0.178 0.559*
Xedmd6 2DS 2 0.183 0.167 0.536*
WMS3 3D 3 0.198 0.185 0.362*
WMS205 5D 2 0.053 0.052 0.190*
WMS102 2D 5 0.259 0.250 0.442*
WMS111 6D,7DS 2 0.308 0.261 0.697 *
WMS609 4D 3 0.390 0.324 0.887*
Mean 4.15 0.243 0.226

# ,P<0.05; SEHFE0.05 /KF LR H %

®3 BEHSMEER(Na) Nei’s BEE S HEIER(He) MBS HHERSE(PIC)

Table 3 Number of alleles, Nei’s genetic diversity index, and polymorphism information content calculated for each populations of Ae. tauschii
R AR %L Nei's 25 ZHEPERREC ZEMER AR
Populations Number of alleles ( Na) Nei's gene diversity index ( He) PIC
R Henan 33 0.024 0.021
VG Shannxi 34 0.055 0.047
HiiE Xinjiang 44 0.193 0.166
75 Middle East 103 0.607 0.551
Fst 45.981 ** 69.968 ** 71.672**

* % P <0.001

XHEL L B AR (6] B4 4 (o7 35 PR B 2 PR SRR 18 HG2EA T Post Hoe T % (LSD %) (3R 4) , RIS \BR Y
PAR K38 3 ML R B R 2 8], A& AR S AR BRI R IB B B 2E K F, 0395 o AL 3 5 A 18] 3
KB T BE K5 Nei” s Fe R SRR RUBRAT R SRR PG 5 B 8RR 2 B8 /K5 (P =0.499) , Hofth T R 2R A
HU R B B E K F
2.3 JEREEE S
AMOVA 73728553 Hr R B, X F 26 /1~ SSR AL MR AE 2L 57, IR R4 A8 S STk K, o7 B AR 59
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52% , 285t B3 (P <0.05) 5 T J& B P9 BT BTk A9 122
BAE S/, 5 AR 48% ,3X 5 Nei” s ZEH ZHE
P (He) B 5L N E( Na) S50 BT BT A 45 R AR, 3R
BT EA WML EE . ERERE 2R
LY B (3R S) , Ho T B Ja A5 38 7 1) 7
WAERE R (Fst =0.696) , BIVH J& 6] By STRR )8 1%
AR S AR SR 69. 6% R BABIREIAR I 1B 15 7 AL AR
PR AR Ry 5 R TR AR 9 i S R AR P JE B I A A T
—E R E R BEE A, Ba b BE R (Fs =
0.210) , BFWJE 18] BT STk #9188 12 28 AL B 52 /Y
21% , BBk PG A0 R A 20 ) 5 PP AR R R 18] B 0 A AR
BE(Fst =0.426 1 Fst =0.657) ¥/ F 55 58 5 8]
I ALAREE (Fst =0.491 1 Fst =0.696) , srhrg—

Fd4 FEEESMEER(Na) 1 Nei’ s B E 2 #1355 ( He) 1Y Post
Hoc %%

Table 4 Post Hoc pairs test both in the number of alleles and Nei’ s
genetic diversity index among the geographical populations of Ae.

tauschii
JETE ] By e 7R
Populations Henan Shannxi ~ Xinjiang Middle East
R Henan - 0. 886 0.117 0.000
B%PE Shannxi 0.499 - 0.154 0.000
HiiE Xinjiang 0.000 0.003 - 0.000
175 Middle East 0.000 0. 000 0.000 -

XA AR % FE A (] S 5 PR BB W B i P B AR
#RH Nei” s He P VAR BRI SR ) P 1H

MLRHIEE R, AR SSR A JUERE R U Z R AR (R 2) , F S RALIE N 0. 024 (WMS44) —

0.887(WMS609) , 43k 1B & (P <0.05)
2.4 REuHr

HT Nei AZHEE, R A UPGMA ¥E M B TOAR 3R
KE(E3) o 147 frifBathklf RE LR BR, B
TRIJE B (RLIE T R AR Y ) B1RE R 25 5 3 88 A A
FARSERM R TR — K28, e h B L 5
SRR R SRR A T — % 14k, R B ER
SrBR VAR LU B AR A R L SR B TR SR O — /)
2% I B 9L AR AT H 2 9 7 BB /NS, {SURE B XT-6-
1 B 535 R G Jo R A T R A0 5 PP AR FE At T
BB 73R /NI X Y185 Bl o IF o RE v B AL B
BRI, RV 5 9T e AL L B R R OC R il (Gt

x5 ANMHLFERBNBREIL
Table 5  The F-statistics ( Fst ) among different geographical

populations of Ae. tauschii
JERE baNE] Bevy B R

Populations Henan Shannxi  Xinjiang Middle East
Y5 Henan - 0.010 0.010 0.010
BEPY Shannxi 0.210 - 0.010 0.010
Wi Xinjiang 0.696 0.491 - 0.010
175 Middle East 0.657 0.426 0.278 -

AL T BN PIPIERER] F G5 %) gk BRIl g P
i

FEHEE 0. 016) 5 TR VY & E-5 P AR Ja ik B IR AL AR ME CGEAZBERES D 0. 369) Wi T4 B JE iF -5 AR JE A 0
AR GRAZIER] N 0.394) , N—EFRBE bR WIWIE 2R 500K AR AR B AT 5 AF X o) B AN VG S 2 , BT ML L
FERFEHSR BRI SR B/ GRIGHE N 0.287) G RERRBOE (£ 6) .

3 itig

AWFFEFIF SSR 43 FHRic X A [RUHL L = 5 B
W 2R R Y, B ESREZHEEZRE
Z,PARMILFEREERBE 2R, X5 Saeidi
SR G R A SRR ERILPFAE T AT
AR E R S L BE R 2R BB T P R LIl 2R
R R RS ST ok B BV L R
IR 15 AR PE RN M L = B B U 1 56 7

®6 ANMHIIFEFRHNIREGES
Table 6 Nei’s 1983 genetic distance among 4 populations

JERE LN Py EE AR

Populations Henan Shannxi  Xinjiang Middle East
Y5 Henan - 0.016 0.147 0.39%
B%PE Shannxi 0.016 - 0.149 0.369
HiiE Xinjiang 0.147 0.149 - 0.287
175 Middle East 0.39%4 0.369 0.287 -

H BN P AR MEFE 2K Post Hoe TR 25 RA— B, AT RE-5 A [R] & B 1E) W A S (2 22 TR RO BB AR ) 22 57
AR T AMOVA 7347 7R, JE R IE] SSR 8t %76 B35 , P ST (e R 4 %, i BB 5+ 19 52% o

147 FoRLLL R BRI SR AT 5 SRR AR Hp [ 28 9] 0 ORL L = 0 3 (AR 9 T g e R AR P ) 5
HAR BT ML R X TPk, SR A B B R MR AL 57 o BT AP ACHLIL SR BB R R R BOE , R
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DI K B AR 2 SRR R RO IR SR e e
FESBAEAS R — 4y, TR MR PO RLIL B 3k —— b —— R //

18 NG LR R AR AL B B R B R, A P R
FARELLL E B R b B 5 BV SR B 5 R B B R s AL A
LR = T R B S AR SR B s A AR, 2K
H RS R AT RS o AR R A R LA A X AR
EERRPE RSP ARBEREMSEEENHRS
HBE B LR, RN T R R R S R AR R
B . D ESREE THREES™ WA,
HZR L X CHLLL 2R R 2R 0 ) IR RLLL SR BB
B AP E ST AP (LR B ms 147 gamile s 5T Nei(1983) ) UPGMA s FEARBHAE

B —EB R 25 R 38 /N E KBRS L IE I Fig.3  Unrooted UPGMA tree of Nei(1983) for 147 accessions
AR X3, BRPERL LA R R B AR SRS ML ZEE  based on 26 SSR loci.

JEBEEG R REGE B4 T 3 E b R IE L R B

4 0.210) , BRPHLILE B SAE R B LIL B N B, X SMAEE " B s R4, I B
VB 2233 4 B i) Py e 28R R 0 R a5 A% B S 2R 7= A T B B i A5 Ak . TR B BB L TR R B VTR R R P AR R
L2 B FR R 1) PR3 1 20T 06 B B L3 SRR MR AT 5 D #EL L 2 B 1 I 3 % 0% R AR UR R 4RL T i — 25 IIE
o B THBMILEEEARR MG SN, DERBO H 8 L 2 ST st 2 SRR AR SR TR AR AT
SR , FFAR IR B AL A8 S A7 TR BRI FOARE A, I JE B R [RI 28 B MR A7 o
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