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Analysis on genetic diversity of Chinese wheat
landraces using SSR markers

ZHANG Ling-li, SUN Dao-jie, FENG Yi, WANG Hui,SONG Xi-yue

(College of Agronomy s Northwest A&F University Yangling , Shaanzxi 712100, China)

Abstract; [Objective) Genetic diversity of Chinese wheat landraces was revealed. [Method] A set of
42 wheat SSR molecular markers were used to assess genetic diversity of 81 Chinese wheat landraces from
different wheat producing regions. [Result] Among 42 SSR markers analyzed, 95. 2% were polymorphic,
and two SSR markers were monomorphic. A total of 316 alleles were detected with an average of 7.5 alleles
per locus. Polymorphic information content (PIC) for all accessions ranged from 0 to 0. 90 with an average
of 0. 63. The average number of alleles of the SSR markers for the A genome was greater than that of D ge-
nome and B genome. The PIC value for the three genomes of wheat was compared. The landrace cultivars
from the Yellow and Huai River Valleys Facultative Wheat Zone and the Southwestern Autumn-Sown
Spring Wheat Zone had the greatest genetic diversity. Clustering analysis generated by SSR analysis indica-
ted that the genetic diversity of the landrace cultivars was not closely associated with their geographic re-
gions of origin. However, the winter wheat landrace cultivars were significantly different from the spring
wheat landrace cultivars. [Conclusion) Present study showed that Chinese wheat landraces were more di-
verse than released varieties. Diverse genotypes could be a good alternative for wheat breeding program.

Key words: wheat landrace; genetic diversity;genetic relationship; SSR marker

INETERECA 4 000 ZAERGRIG D FIBRESIEE A 77 /N A L AP el P . HETE SR
SO BB AL RN L PR B b R T NN AR AR IR [ SR B B IR R AR A ) /N A DT R R 13 000 2

*  [Uefm HH]  2009-12-25
(AT H] PHIRARBI K AA S H ;P8I0 AR AR K 2% i e & Fh 5L 4300 H (A212020920)
[(MEHRAT SREE(1970—) , 4, PR KU B 208 1+ EENF/NE B L FFBFSE . E-mail: zhanglingli@126. com
GEEEE] REBL969—), B NS Rl A Bl 2, i+, EEMNHW R /NEIT. E-mail: songxiyue@126. com



86 P JE AR MBI A2 4R (A SRR 2 B

5 38 &

3 3y T i AR IR )T e A R T 10 K
A AR DX R R /N A 1A T R G R A D B
B2 3R B B AT = 00 /N2 M 5 A R B TR 6
LT IR B 38 AL A S B = R AR AT U R T AR
Wy 207 T B9 38 LA

S B S i B N TR N RS B R N 1 e L B
L A B A JE R 2 L WA O Bk 5 38t A5 A8 e i
FBOI )z B T /N 4 3t A £ RE R A3 BT
Zhang ZEWFI ] SSR A i 4 BT /) 2 4l 5 i R A
TR e ZREMEREAT T 098 . Ward S FIEL & W
T4 R RELP A SSR A, X 38 [ pu 1| /2
Hb 7 R Y 5 AR 2 R HEAT TSR Tianéf%mié
A AFLP 73 FhpicfoR . B o 7 3 [E A [ g ot
I/ 22 il b i 3 A 2 RE TR . 5 Al 2 7 AR I A
F . SSR 7 F b i £ 15 il /) A i BT B 1) 2 A5 1
IR A BOFRE PR H B A e (R R S v I 4R
PR B AERr 1 E 2 TR s/ 22 R

(1 388 12 22 e R R B %
F.

ABEFER A SSR ARiCH A, X K [ 32 2 X Y
81 A>/INZE i J5 il ) 18 A% 22 RE PR EAT 20 B AEAR
i 3 FE /N F2 T m{%ﬂ’raﬁﬁ/\%’ﬁ%,,\,uﬁﬂﬁ
A ROM) I H 5 it o R 4 (3t BRI A

I e ES W Rr

o
BB R N 3 [ B s b AR N 2 O R 3
81y (3 L4y 5ok A R E/NZE 10 KA S HE
KU Hp A X ()6 iy R E X ()17
By KITH R A Z X (D18 i i A FE X (V)9
By AERAFE X (V)6 3 ARILFEEZ X (VD5 43 ALH
HEXAODS 3 A6 FZEZ X (WD 8 4y 7 i & %
K DO2 3 HrimBFEEEX X5 0. FrAM R H
] AN BE 2 BE AR W) RE 2 0 5 i AR

T A T T Y B 5T

1.1

x1 I HHEAMBNEESREKES RMEREFEEZX
Table 1  Accession code,name, wheat zone and growth habit of 81 wheat landraces from China
A e i 4B Whewt |5 e i 4 Whet
No. code Variety sone No. code Variety sone
1 ZM010604 S 3E /N [ 2 Pingyaoxiaobaimai 1 42 ZM008622 21 48 % Honghuamai v
2 ZM000533 J6#i 7 3k Guanghulutou 1 43 ZMO011771 1 k3 Yuqiumai I\
3 ZM017512 /N Xiaohongmang 1 44 ZM008365 Gk Chengduguangtou 1\l
4 ZM001284 4L Jiahongmai 1 45 ZMO011516 4K = H # Linshuisanyuehuang I\
5 ZM000482 21 ™4 Hongmangbai 1 46 ZM011513 Y& 4¢ = F #t Pengansanyuehuang v
6 ZM001151 K # Damangmai 1 47 ZMO008764 4464 Baihuamai v
7 ZM002905 Il 2 Youzimai 11 48 ZMO008599 K JH# Daduhuang IV
8 ZMO002448 Jii 7 Biansui Il 49 ZMO008708 £ % Xianmai v
9 ZMO002675 W% H.£T Huixianhong I 50 ZMO008557 ™ F&.41 7 Nanchonghongke v
10 ZM004160 i i % Mazhamai il 51 ZM007695 4 % Niujinmai A
11 ZM000153 T Banjiemang 1 52 ZMO007552 PA &S # Songruimai V
12 ZM002861 # JK 4 Huangguaxian 11 53 ZMO007685 ] BE 5N ffi &% Hepoliujiaomai VvV
13 ZM012261 43k Baidatou I 54 ZMO007540 47 % Baikemai V
14 ZM002974 -5 50 Pingyuan50 11 55 ZMO007617 TRe i 2 Chikexumai V
15 ZMO001742 SR Dalibanmang 1 56 ZMO007566 HI¥ 2 Heshangmai \
16 ZM001610 # 4 ¥ Huangjinbang I 57 ZM004398 R4 Zaoyangmai VI
17 ZM002769 DU A K Siyuecao I 58 ZM004309 K #F Huomaizi Vi
18 ZMO002685 = H # Sanyuchuang 11 59 ZM004433 M K BR Jinzhouhuoqiu VI
19 ZM002722 B % Jianmai 11 60 ZM004434 [17 Baimang VI
20 ZM002718 i 3 Hulutou 11 61 ZM004401 K Dagingmang VI
21 ZMO001955 3% PH 7T 3k Laiyangbaitutou 11 62 ZM004456 /N1 3 Xiaohongmai VI
22 ZM000474 W E 4 Z Zhuoludongmai I 63 ZM004550 kB # Huoliaomai VI
23 ZM000509 T4k 3k Wuhuatou I 64 ZM012628 Ki#k /N Yulinchunxiaomai VI
24 ZM017603 I ¥ 5~ Linpuzao m 65 ZMO003509 14 #H /N2 Baichunxiaomai VI
25 ZM002830 N % 1k F Neixiangbaihuomai il 66 ZM004471 & Mangmai I
26 ZM005871 VL7517 Jiangdongmen il 67 ZM004721 [1#% 7574 Bailaomangmai Vi
27 ZM006542 = H # Sanyuehuang il 68 ZM004710 /NZL % Xiaohongmai W
28 ZM006037 3 F# Caizihuang m 69 ZM004859 2153 Hongguangtou i
29 ZMO007243 4B 3 Jinhuabaipu il 70 ZM004746 i 212 Yuzhonghongmai Vil
30 ZM005693 K ¥ Jz Dahuangpi | 71 ZM004737 Fi ik Heshangtou VI
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4% 1 Continued table 1
L G 2 L H 5 o 2
g EEERD A4 £y REAES £ 44 B i
ccession . Wheat Accession . Wheat
No. Variety No. Variety
code zone code zone
31 ZMO005705 Bk 4 Wangshuibai m 72 ZM005114 2% Galaohan W
32 ZMO005713 [ Fi i sk Baiheshangtou 1 73 ZM004861 W SR 45 4R Jiuquanjinbaoyin VI
33 ZMO005563 i 4 3J Tongzhutou 1 74 ZM004862 9 K3 Baidatou Wi
34 ZM010803 = H # Sanyuehuang il 75 ZM018468 T =41 2 Wumanghongmai X
35 ZM005496 J5 75k Fangliuzhu 1 76 ZM018413 YL # Xiajiangbaimai X
36 ZMO005591 (’FFE Huaime}i ) I 77 ZMO005171 INLT 4 F Kiaohongdongmai X
37 ZM007431 ﬁjjﬂ # 4 Liuyangyoumang- I 78 ZM005255 44 # Baidongmai X
38 ZM011296 9 F11# 3k Baiheshangtou m 79 ZM005318 ¥ Heimangchunmai X
39 ZMO007356 = H # Sanyuchuang mn 80 ZMO005377 K3k ZF Datoumai X
40 ZM002824 ZL Fi % 3k Hongheshangtou 1 81 ZM005412 [1% Z Baichunmai X
41 ZM007357 2413 Chongyanghongmai m
1.2 SSR 447 (75 1 T H B AR SSR LAY 2 8515 B A & (PIO) .
1.2.1 SSR A% &% MESEE /A% SSR 51 FIH NTYSYSPC 2. 10 P H 5 6 Fh 1 1038 15
Pt R B G RS O ML S T B IR AT R AT

INFE A2 SRR b BRI Y 42 XF 51
FTIRE . 519h LA T AR AR
1.2.2 PCR E & ROy bOBHBEHLIEHC 10 /> FLAK
B BURRFR B I 4 TR A . 2 B8 Plaschke 4510 )
T R BUE LR 4] DNA, 847 PCR "84 . PCR J 3
&%k 25 pL.10XBuffer 2.5 pL,5 mmol/L MgCl, 2
pLs2.5 mmol/L dNTPs 0.5 pL,2 pmol/L I FiiE5]
W14 3 pl.2 U Taq i 0.5 pl.,30 ng/pl #4 DNA
2 pL KA 25 pl, AR PTC-200 B PCR
B (M] Research, Inc.) F 47, W F2 7 .94
CHAME 5 min; 94 CZEPE 1 min, 55 Cuk 60 CHE
£ 1 min,72 ‘CIEAH 1 min,34 MER ;&5 72 CIE
i 10 min, 3= Y#E 60 g/ L IR AR 14 R V3 M Ik B
W IR I fRL Yk AR YR TR A
1.2.3 oA ALFBEADFESAERA TR
B AAEALAR R A T A R RS R AL E LA A
FIIRAE N 1, TEHF YA M 0. #R¥% Anderson %57
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SSR 5| ¥ &AM S 1R
M 2 T LIF L LE 42 % SSR Bl ¥, A 40
X5 g1 A /N 2 b T3 b R TR O 2 3L 2 X
(Xgwmd Il Xgwm194) 75 /INAZ Hy Iy ity F (] 9 1 Sy 52
o AR E] 316 A F AL 5 AT Y7 ﬁTfi‘
AL AL B 1~ 17, S F AL 7.5
42 AL R PIC R 0~0. 90, F- 4524 0. 63,
oRUIES IR AR @ T A I K RV W I €S
wmd99-5BL fl Xgwmd37-7DL, ¥ 17 4~ % {7 A%
5. PICHTE 0. 80 DL B3I 964 11 4>, 43 51
A Wme24-1AS.Xgwm337-1DS ., Xgwm261-2DS ., X-
gwm480-3AL, Xgwm610-4 AL, Xgwm499-5BL | Xg-
wml74-5DL, Xgwm334-6AS, Xgwm219-6BL, Xg-
wmd71-7AS 1 Xgwm437-7DL.,
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Table 2 Number of alleles detected at 42 SSR loci and the PIC value at each locus

EIR7| (VA= H LR S PIC f§ 519 (VA= AL F A PIC {8

Primer Location No. of alleles PIC value Primer Location No. of alleles PIC value
Xgwm135 1AL 8 0.67 Wmce24 1AS 9 0.83
Xgwml24 1BL 8 0.59 Xgwml8 1BS 4 0.72
Xgwmd58 1DL 5 0.66 Xgwm337 DS 11 0.83
Xgwm265 2AL 2 0. 05 Xgwm636 2AS 12 0.62
Xgwmb501 2BL 5 0.52 Xgwml48 2BS 5 0.52
Xgwml57 2DL 2 0.27 Xgwm261 2DS 14 0. 82
Xgwm480 3AL 10 0.85 Xgwm369 3AS 7 0.64
Xgwmb566 3BL 6 0.68 Xgwm264 3BS 4 0.58
Xgwm664 3DL 4 0.42 Xgwml61 3DS 5 0.61
Xgwm610 4AL 8 0.81 Xgwmd 4AS 1 0
Xgwmb538 4BL 7 0.62 Wme413 4BS 4 0. 66
Xgwm194 4DL 1 0 Xgdm129 4DS 4 0.62
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4k 2 Continued table 2

Gl (A AL AR S K PIC {8 gl ¥ [ SR S PIC {4

Primer Location No. of alleles PIC value Primer Location No. of alleles PIC value
Xgwm186 5AL 9 0. 69 Xgwm415 5AS 3 0. 38
Xgwm499 5BL 17 0. 81 Xgwml59 5BS 7 0.61
Xgwml74 5DL 16 0. 88 Xgwm190 5DS 8 0.79
Xgwml69 6AL 10 0.79 Xgwm334 6AS 14 0. 88
Xgwm219 6BL 11 0. 88 Xgwmb508 6BS 2 0. 25
Xgdm98 6DL 6 0. 47 Xgwm325 6DS 7 0.72
Xgwm332 7AL 12 0.76 Xgwmd71 7AS 12 0. 84
Xgwm333 7BL 6 0.74 Xgwm537 7BS 5 0.79
Xgwm437 7DL 17 0. 90 Xgwm295 7DS 8 0.74

WL KRS, R Xgwm Wme 1 Xgdm 255 | 97 18 4L (84K E A7 43 51 2 18 Roder 250130 Gupta 2804 F1 Pestsova 28050 il 7 83547 .

Note: L. Long arm;S. Short arm; The chromosomal locations of Xgwm, Wmc, and Xgdm markers were previously described by Réder et

al. ['3),Gupta et al. ['*),and Pestsova et al. [15,
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(7.7, B EHEAHZ P 6.54), (HA.BH D34
FEFH W3 PIC (HZEH A KL LE 0. 56~0. 64 A%
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Table 3 Genetic diversity within genomes

L 4 Bl Wy s K L7 TR No. of alleles PIC {fi PIC values per locus
Genome No. of loci V- Mean Ji [l Range SE-34 Mean Ji [l Range
A 14 8.4 1~14 0.63 0~0. 88
B 14 6.5 2~17 0. 64 0.25~0.88

D 14 7.7 1~17 0. 56 0~0. 88
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ABITSE 1 A A A0 ) 2 A X o
TR/ INZE T b A% A DXL S0 A Rl B B S A
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ZRETEI A B R AR A £ X (DO .

MR A AT LU L BRI & 22 X (DO 8k Hok
5 22 DG I 2 ) A 028 S 22 SR . A1 Y
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KR D s 2B REAE 90. 026 L b Hgx
X G YW 23R B, FE 85 T ~
88.1%.

MAE SRS S B OR R BHEAE X (I VKIL
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R4 TARAERNMEMFRFHPRVINEMCTFH R PICE

Table 4 Number of alleles and PIC values of the landraces among different agro-ecological zones

EELY PIC
H X ﬁ?f? VA= e %ﬁﬁfﬁi‘;? No. ofﬂ;{l{;iﬁpf locus Pl(f(vjllﬁue
Zone landéaccs No. of loci poly-morphic loci e g e Fﬁj(ﬁ
Mean Range Mean Highest
1 6 42 92.9 3.4 1~7 0. 56 0. 84
I 17 42 95.2 4.6 1~12 0.59 0.88
I 18 42 90. 5 4.4 1~11 0.52 0. 89
I 9 42 92.9 4.6 1~8 0.58 0. 84
V 6 42 85.7 2.8 1~5 0.46 0.75
VI 5 42 85.7 2.7 1~6 0. 46 0.79
I 5 42 88.1 3.1 1~7 0.51 0. 84
Al 8 42 88.1 3.6 1~11 0.53 0. 89
X 5 42 92.9 3.3 1~7 0.56 0. 84
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Fig. 1 Dendrogram of the 81 wheat landraces based on SSR analysis
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