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Abstract In this study, the screened 41 pairs of SSR were used to analyze the genetic relationships and genetic structure in 78
sorghum materials (conventional varieties and landraces), and genetic distance clustering and model clustering method were
compared. The results showed that the model clustering method is more applicable to the sorghum genetic relationship. According to
the results of the model cluster, the 78 sorghum materials can be designated to four groups, namely I, II, III and IV. There are
significant overlapping regions between Group II to Group I or IV, indicating that the the material in Group I contains the
genetic composition of the other groups. The genetic relationship between the Group | and Il is the closest, whereas the genetic
relationship between the Group I and 1V is the most far. According to the proximity of the genetic relationships between each group,
four groups can be simplified to A (group 1, group I1), B (group I11) and C groups (group 1V), but also can be further simplified to
A (group I, II, 111), B (groupIV). The results of this study provide a theoretical basis for constructing the sorghum foundational
population by integration of excellent genes, simplifying existing sorghum heterotic patterns, as well as for targeted and efficient
directional sorghum breeding.

Keywords Sorghum; Genetic relationship; Genetic structure; Distance-based cluster; Model-based cluster
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Table 1 The UPGMA clustering results of 78 sorghum materials

4 AR H S 2 H AR
Group Sorghum materials Group Sorghum materials Group Sorghum materials
s B dis AR WS AW
No. Name No. Name No. Name
[1(29) 1 R 5, 75 1 v I(29) 24 R R [11(10) 50 WEAA T E R
Akesusaozhou sorghum Fan sorghum Shawan saobachouzi gaoliang
2 PR B R 25 GEm% 51 LiaAm%E
Kuerlegaoganda sorghum Lv sorghum Waugiabai sorghum
3 A 26 EEEOKER 52 A
Erlaoguzuo Huangkehuangmi sorghum Chuanzhong sorghum
4 N 27 ESNCL 53 S.bicolor holcus
Dahuangke Duotou sorghum 54 Hm g
5 417 28 &% 5 Tiaozhou sorghum
Hongge Dijin5 IV(24) 55 L@aRF R
6 b= 29 EZ5 5 Wulumugi sorghum
Beijingerhao Jiliang5hao 56 # R13
7 /K R I[(15) 30  ®H 15 JiR13
Xiaonianbang Jinfulhao 57 v4B
8 2R 31 0-30 58  F4B
Lvmiao 32 5-27 59 TAMA428A
9 REET 33  135B 60  TX430
Heihuangbangzi 34 4003 61 fifik 44
10 HiEZe 35 Bkfk 208 Tianxuan44
Sansuihongke Tiehui208 62 TX622B
11 Ake s 36  F133R 63 SR
Hehui8hao Nan133R England sorghum
12 RS 37 Lk 115 64 R%E 45
Pingdingxiang Liaohuill5 Aisai4b
13 witk225 38 BkPk 157 65  7501B
Kehui22hao Tiehuil57 66 232EB
14 AN SRR 39 # L116R 67 7 4190A
Xiaobai sorghum JiL116R Ji4190A
15 BRAREE 40  7413-24 68 7 352A
Heikebainian sorghum 41 7788 Ji352A
16 /Y 42 =ZR= 69  Sg1681
Xiaosanma Sanchisan 70 QL33B
17 TR 43 K 7384 71 3148A
Yangdali Jihui7384 72 314A
18 AN I11(10) 44 R5933 73 314B
Xiaojinbangchui 45 PEAER 74 Hike S
19 KEAmE Shawanbai sorghum Tiehui6hao
Changmaohong sorghum 46 IR Sy N S FEE 75 1B
20 NG LT Tulufandabai sorghum HeillB
Dazhongnian sorghum 47 e NER 76 11A
21 PN TR Tulufanxiao sorghum HeillA
Dagingliao sorghum 48 T 5 2 4 ol e 77 30B
22 i B2 % Tulufanmisui sorghum Hei30B
Yupihuang 49 2 78 30A
23 A Tulufantian sorghum Hei30A
Baiping
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Figure 1 Association among 78 sorghum materials including 42 conventional cultivars and landraces revealed by UPGMA clustering
analysis ansed on the centered genetic similarity coefficientsgenerated by 41 pairs of SSR

Note: A: group A; B: group B
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Figure 2 The analysis of phyligenetic tree

Note: A: The phyligenetic tree genearated by NJ methods; B: The phyligenetic tree genearated by the ME method with Nei GD; C:

The phyligenetic tree genearated by the UPGMA
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Figure 4 Comparison of genetic structure among 78 sorghum
materials assessed by STRUCTURE based on 41 pairs of SSR
(k=4 changed to K=2)
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2 2 42 U3 W AR 36 437 Fa A R L Q B

Table 2 Q-values of 42 conventional varieties and 36landrace

ML I il 11 I\ PR I 11 11 v

Material Material

Rl S 53 T 0.002 0.003 0.001 0994 f%&S5 0.028 0.067 0.171 0.734

Akesusaozhou sorghum Dijin5

PSRkt K s 0.003 0.003 0.002 0992 TX430 0.237 0.002 0.738 0.023

Kuerlegaoganda sorghum AR 0.118 0.015 0.111 0.755
W e 0.03 0.787  0.003 0.181  Huangkehuangmi sorghum

Shawanbal sorghum fitik 44 0.088 0.002 0.881 0.029
WIS T =R 0.127 0.78 0.002 0.091  Tianxuan44

Shawansaobachoumgaoliang HiElS 0488 0.002 0.503 0.008

iRy NSl 0.002 0.996 0.001 0.001 Jinfulhao

Tulufandabai sorghum e [ = g 0.19 0.01 0.767 0.033

I 2 i v 0.003 0.995 0.001 0.001 England sorghum

Tulufantian sorghum S.bicolor holcus 0.204 0.293 0403 0.1

&N 0.002 0.994 0.001 0.003 IRZE45 0.005 0.002 0.986 0.007

Tulufanxiao sorghum Aisai45

L& ARFTER 0.022 0231 0716 0.031 Sgi1681 0.008 0.166 0.786 0.039

Wulumugi sorghum i K2 8 0.104 0.015 0.001 0.879

LsamR 0.069 0.8 0.005 0.125 Yupihuang

Wougiabai sorghum 2k 208 0.986 0.003 0.003 0.008

£ 7 A A g2 0.002 0.994 0.001 0.003 Tiehui208

Tulufanmisui sorghum 5-27 0.727 0.002 0.268 0.003

KH5E 0.004 0.041 0005 0951 [°F 0.200 0.003 0.002 0.794

Dahuangke Baiping

ANSE=T 0.032 0.002 0.003 0963 QL33B 0.002 0.005 0.991 0.002

Xiaobai sorghum 314A 0.005 0.003 0.945 0.047

/INHiBE 0.002 0.002 0.002 0993 =R= 0.486 0.016 0.001 0.497

Xiaonianbang Sanchisan

I 0.004 0.003 0.002 0990 TEE5E 0129 0.025 0.005 0.841

Pingdingxiang Jiliang5hao

KL 0.004 0.007 0.003 0987 7501B 0.002 0.004 0.993 0.002

Yangdali TX622B 0.012 0.021 0.958 0.009

TS 0.005 0.003 0.005 0.988 i 4190A 0.006 0.011 0.981 0.002

Erlaoguzuo Ji4190A

FEFh 0.164 0.386 0.112 0.338 7 352A 0.006 0.017 0.971 0.005

Chuanzhong sorghum Ji352A

ARa 0.014 0.007 0.002 0977 7 L116R 0.954 0.002 0.001 0.043

Hongge JiL116R

ItE=5 0.003 0.002 0.001 0.994 11B 0.263 0.013 0.705 0.019

Beijingerhao HeillB

/NG W 0.005 0.007 0.002 00987 314B 0.007 0.002 0.987 0.004

Xiaojinbangchui 30B 0.109 0.011 0.847 0.032

KA 5t 0.004 0.003 0.001 0992 Hei30B

Dazhongnian sorghum 7413-24 0.804 0.017 0.049 0.13

KEaEE 0.003 0.003 0.002 0991 7788 0.754 0.012 0.003 0.231

Changmaohong sorghum # R13 0.016 0.005 0.885 0.094

BT E R g 0.004 0.002 0.001 0993 JiR13

Heikebainian sorghum Pk 115 0.936 0.003 0.002 0.059

K EHE R 0.022 0.003 0.002 0.973 Liaohuill5

Dagingliao sorghum 232EB 0.003 0.004 0.992 0.002
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Continuing table 2

PR I 1I I 1Y L I I 11 v
Material Material

£ gl 0.01 0.002 0.002 0986 &K 157 0.973 0.011 0.012 0.004
Lvmiao Tiehuil57

T 0.006 0.031 0.002 0.961 F4B 0.011 0.002 0.985 0.002
Heihuangbangzi etk 6 5 0.551 0.006 0.436 0.007
[ A 0.004 0.002 0.001 0.993 Tiehui6hao

Sansuihongke 0-30 0.974 0.01 0.011 0.006
&% 8 F(R) 0.003 0.003 0.002 0992 135B 0.853 0.005 0.139 0.003
Hehui8hao(R) 4003 0.837 0.006 0.153 0.004
Wik 22 5 (R) 0.027 0.037 0.002 0.935 Fk 7384 0.986 0.003 0.005 0.005
Kehui22hao(R) Jihui7384
v4B 0.014 0005 0964 0.017 74 133R 0.986 0.002 0.002 0.01
AN 0.01 0.003 0.001 0.986 Nanl33R

Xiaosanma TAM428A 0.002 0.009 0.987 0.002
By 0.015 0.353 0.247 0.385 3148A 0.005 0.002 0.989 0.004
Tiaozhou sorghum 11A 0.193 0.017 0.750 0.039
ES N1 0.012 0106 0013 0.869 HeillA

Duotou sorghum 30A 0.175 0.015 0.803 0.008
R = 0.009 0.005 0.006 0.980 Hei30A

Fan sorghum R5933 0.707 0.261 0.005 0.026
IS 0.009 0.009 0.003 0.979

Lv sorghum

#* 3 WRIRRM KB ERR Q H AT

Table 3 Distribution of Q-value in four groups by model-based cluster method

FHE HRBEM B ME(%)

Groups Number of materials in each group Amount of materials (%)

Q<0.6 Q=0.6 Q=0.8 Q=0.9

I 29 0 (0) 29 (100.0) 26 (89.7) 23 (79.3)

I 15 2 (13.3) 13 (86.7) 10 (66.7) 7 (46.7)

1 10 3(30.0) 7 (70.0) 5 (50.0) 4 (40.0)

\Y 24 1(4.2) 23 (95.8) 17 (70.8) 13 (51.2)

&1t 78 6 (7.7) 72 (92.3) 58 (74.4) 47 (60.3)

Total

4 BRI E) KRB E 2R

Table 4 Genetic diversity of four groups by model-based cluster method

BHE S5 A 4 NHHE
Genetic parameters I 11 il IV Four groups
EDREE 2.8261 2.7826 2.3478 3.9348 4.4130
Number of alleles

ARG 1.7769 1.9443 1.6318 27777 2.6462
Effective number of alleles

Shannon £ FEPEFE £ 0.5586 0.6800 0.5455 1.0784 1.0462
Shannon's information index

MR G 0.3029 0.3820 0.3198 0.5890 0.5491
Expected heterozygosity (He)

WAL ] 52 45 2 0.7631 0.4431 0.1889 0.4166 0.2700
Fixation index (Fst)

&3es ki 0.6758

Gene flow (Nm)
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B 5 ST LA AL R ALL 2R B O A 2 L) AN A B B O £
LTI

Table 5 Nei’s genetic identity (above diagonal) and genetic
distance (below diagonal) between groups

KT I Il i v
Groups

| 0.300 7 0.190 5 0.1238
I 0.699 3 0.2949 0.270 3
il 0.809 5 0.7051 0.243 4
IV 0.876 2 0.7297 0.756 6

R MRS AT A A8 A% 17

H1%% 6 iTLAE, SR IIREE S5 1 360, SBIV
RIS RO, Hoh 28 TSR 550 1 380
() ¥ B DRI B3R (1,488 3), 58 11 258 5 2 T A 1)
(RBE PRI /N (0.790 7)o 145 B 5 % S (8] (118t 4%
HLRBON KA G, X RIS R %
JAE W) 1A% 50 AR A ) 2 iR A AT e A2 3 PR

Nt D WIS ISR R B R G R, ARYE A
[AIFK) Nei's f)35 1% 2 B T SRR 4 NSREFEAT
TEARBEIRE AL o< R R M (B 7). izt it o N
3 RIS, BT SSREAER ISR E e BN —3%; =
23, B I, MIRREE A N—K, M
IVEE ARy — N

2 Wi
2.1 ARIFRRLE R LB AL

b o 58 28 5 v 2 B 54 R S SR SRVE AR A
RIEPIF (P22, 2004).

BT BAEREMRETECT ZNHT &R

BAER RN, REHIREARIER — AN
(B E RS, 2010). R 1&7KS5(2010) % F H 52 X SSR
SR A1 A mRAMRNEAT B AR Z A AT, il
PRESTRRLE IR 41 N skl oy 2 AN RBECFPRL

TR LA TR, B8RS STRUCTURE
BAT TR EBOE BRI 0 FERE(K M) (SRR, 2010).

Bl 7 BRI 4 MR RIS R
Figure 7 Clustered relationship among four groups by
model-based cluster
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R 6 B IR A ST A 2L AL

Table 6 Gene flow between groups by model-based cluster
method

FRE II [T v
Groups

I 1.488 3 0.8256 09221
II 0.790 7 1.3530
il 1.027 7

— % K 2@t 1 STRUCTURE #4415 21 () ¢ =
Ln(P){ERHE, 55 HIER#AE H (K H) SR A
X f (Pritchard et al., 2000). TI7EFLSLE LT, 1A
AR/ i vl DAMER I9E S STRUCTURE #E7Y, Jt:
A K EHOE R EIEREEEET, Ln(P)EARA
Wrig K. Ak, Evanno %5(2005)% 2 HAK, % K
EIEBIMER S AN, AK K21 R IR IR
N AL(2007) A FH STRUCTURE #4454} 375 4N
L RHATIR SR AL G5 R b, 24 K=6 I,
Ln(P)fE 34l T-F2%, HESHAEN ofE, ik
PR SR E S, HEE KBUE N 6. At
FUIA I BE B RS R A 7k, X 78
GEMPRLEEAT BRI 20, PR IR SRR A 5 R K
R—F,

TSR AL, FEAE LT b 1 2%
FROLFAREE, ATUCA H R T A TR AL o R R
FAEFEE R KT FRFMLN 5 I AE I AL AL
Z (7RSS, 2010), 10 T QR R BEAL A v JEAE
KARIE . AWFFBIIRISN 4 N, 565 T BERES
BRI AE 5 R, 56 1B S S IR AL % &R
Bk, SEHIVEEERREBE, 1 HSHIVE
(PIBAE ¢ R fizs » AR BB L X R T, 4
ANFERTLARIAG A A (T B, TTEE). B (IITHf). C (IV
)3 NEEE, tnrClE—Bfifcy A (T, I, 1
)~ B (IVE)2 K.

2.2 BT SSR AR1C I = R R BRI AL 2 RS T

Agrama %5(2003)%ZF H 32 % RAPD 5|4F1 28
XF R SE SSR 51, X 22 4y AR AT Z2 A VA
RAPD 5 EABARKIZ I H 40%0 Fr B
A 1M SSR bRid B w2, X 5T
PR ) 4.5 NEAARS, FET SSRHHEIN 5
FERE S 5 8 R BT . Mg 2 g —
i, FIULBEH SSR FRic X TP i SRAS [ S R 24 [
s AE AR R ARE A . Abu Assar %5(2005) %5 F)
F 16 4~ SSR 5145t 96 17 = A EHIEAT UPGMA
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F 778 Oy E R EHE B
Table 7 The list of 78 sorghum accessions
5 Rk K FFs E K1Y
No. Material Type No. Material Type
1 ZRZ=MR) Hh 77 S 40 R e g Hb 77 S
Sanchisan(R) Landrace Fan sorghum Landrace
2 5 5(R) WA 41 S HuT7 it A
Jiliang5hao(R) Inbred line Lv sorghum Landrace
3 7501B(B) R 42 K& 5 v
Inbred line Dijin5 Inbred line
4 TX622B(B) “H FF 43 TX430(R) e
Inbred line Inbred line
5 # 4190A R 44 E U N HuT7 it A
Ji4190A Inbred line Huangkehuangmi sorghum Landrace
6 # 352A A A 45 fitiz 44 WA
Ji352A Inbred line Tianxuan44 Inbred line
7 Bl B, 754 T HT7 A 46 TR 15 (R) iy
Akesusaozhou sorghum Landrace Jinfulhao(R) Inbred line
8 PR /R By At K HuT7 it A 47 HR(F) H AL
Kuerlegaoganda sorghum Landrace England sorghum(F) Inbred line
9 VNS e 7 b 48 S.bicolor holcus(F) R
Shawanbai sorghum Landrace Inbred line
10 URECE SE (Wt R Hu 7 it Ao 49 PRI 45(F) LR
Shawansaobachoun gaoliang Landrace Aisai45 (F) Inbred line
11 i NS Hu T it Ao 50 Sg 1681(F) G
Tulufandabai sorghum Landrace Inbred line
12 I 7 i v H 7 A 51 A Bz 3 Hu 7 A
Tulufantian sorghum Landrace Yupihuang Landrace
13 8 7 /N i HuT7 it Ao 52 B 208(R) LR
Tulufanxiao sorghum Landrace Tiehui208(R) Inbred line
14 BE AT R Hu T it Ao 53 5-27 (R) G
Wulumugi sorghum Landrace Inbred line
15 St AR H 7 A 54 H-F(R) Hu 7 A
Wugiabai sorghum Landrace Baiping(R) Landrace
16 I A HuJ7 it o 55 QL33B(B) LR
Tulufanmisui sorghum Landrace Inbred line
17 N Hb 7 it 56 314A R
Dahuangke Landrace Inbred line
18 UNEIEE Hu 7 it Ao 57 7 L116R WA
Xiaobai sorghum Landrace JiL116R Inbred line
19 AN T Hu 7 it A 58 11B WA
Xiaonianbang Landrace HeillB Inbred line
20 RS HuT7 it Ao 59 314B B R
Pingdingxiang Landrace Inbred line
21 FERRL Hu 7 it 60 30B WA
Yangdali Landrace Hei30B Inbred line
22 e v Hu 7 it Ao 61 7413-24(R) WA
Erlaoguzuo Landrace Inbred line
23 fefhrmi HuT7 b 62 7788(R) WA
Chuanzhong sorghum Landrace Inbred line
24 43z HuT7 it A 63 # R13 G
Hongge Landrace JiR13 Inbred line
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s2R7
Continuing table 7
5 Rk K FFs R K1Y
No. Material Type No. Material Type
25 =5 Hu 7 it Ao 64 LK 115(R) G
Beijingerhao Landrace Liaohuil15(R) Inbred line
26 /N4 o Hu 7 it Ao 65 232EB(B) G
Xiaojinbangchui Landrace Inbred line
27 RHR Hu 5 A 66 ek 157(R) WA
Dazhongnian sorghum Landrace Tiehuil57(R) Inbred line
28 KELER HuT7 it A 67 F4B(B) G
Changmaohong sorghum Landrace Inbred line
29 I Ak g HuT7 it A 68 Bk 6 5 (R) G
Heikebainian sorghum Landrace Tiehui6hao(R) Inbred line
30 TRk HuT7 it Ao 69 0-30(R) WA
Dagingliao sorghum Landrace Inbred line
31 3] 177 8 o 70 135B(B) R
Lvmiao Landrace Inbred line
32 REBT HuT7 it A 71 4003(R) G
Heihuangbangzi Landrace Inbred line
33 [ EE AR HuJ7 it o 72 K 7384(R) WA
Sansuihongke Landrace Jihui7384(R) Inbred line
34 & 8 5(R) R 73 # 133R(R) G
Hehui8hao(R) Inbred line Nan133R(R) Inbred line
35 Tk 22 S (R) i FF 74 TAM428A i F R
Kehui22hao(R) Inbred line Inbred line
36 v4B(B) o 75 3148A oS
Inbred line Inbred line
37 /INHHY Hu T it Ao 76 1A H AL
Xiaosanma Landrace HeillA Inbred line
38 Hm gt Hu T it Ao 77 2 30A AL
Tiaozhou sorghum Landrace Hei30A Inbred line
39 ESNETS Hb 5 bl 78 R5933(R) WA
Duotou sorghum Landrace Inbred line

R, R o3 Dy Al S5 RR AT e R i K
K, SRR RERESFHESARTT, 3]
A RHE AR SR L AL

WA IERGIR, dT7 dh (1) 507 A RTA
0 B8 A2 2R (11 )8 A% B B e 30T, 5 [ b il e (IV ) P 3
R AT - RARIE LI, 112885 T 280,
IV I HE G 58 ot ) W 358 BRAT S 0K, e 11 6
5 1SRRIk, I TTIEREREAT T L IV
FAER AR /D, HUEAE, iR g rIRe
SRV TE AN, T E T AR R E A
2, BmiEEH - RINNEREEL R HIsET

] 2 e AL Yt 2 —

3RS
3.1 fkAhrl
A% S A6 WS o 7 AR OB B AR ) R T
FEIT~ A AR A (2 E0R) 7y L S5 R
PR HE R AR 78 13 (R 7). AR FE
M7 R EOURR (B BN, R TRR ;AL
REFRAKE R, T alfafx B A1 R)FIZ AT
ARSI T ) 41 X% 0 51 (R 8) At 22 i i
RS, HRAAYIS MG TR g talk, g
RV . Ao H2 SR maRr f. 51t
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% 841 %F SSR 51 ¥id
Table 8 The list of 41 SSR primers

5 GlkY| PAAE oM FER g GlEY| SEAAE cMER

No. Primer Chr. No. cM distance No. Primer Chr. No. cM distance

1 Xitxp482 SBI01 25.2 22 Xitxp3l7 SBI06 90.5~90.9

2 gpsb089 SBI01 53.8 23 Xtxp274 SBI06 90.9

3 gap57 SBI01 108.9~109.7 24 Xcup02 SBI09 99.9

4 Xitxp80 SBI102 18~19.7 25 Xitxpl7 SBI06 149.3

5 Xcup26 SBI102 166.8 26 Xitxp481 SBI07 31.8

6 Xcup69 SBI102 198.5 27 Xtxpl59 SBI07 38.3

7 Xitxp494 SBI03 4.2 28 Xtxp99 SBI07 130.0~130.5

8 Xitxp439 SBI03 127.3 29 Xtxpl68 SBI07 131.5~132.8

9 Xtxp421 SBI03 137.4 30 gpsb067 SBI08 66.8

10 Xitxp424 SBI03 147.8~149.9 31 Xtxp516 SBI08 86.8~88.5

11 Xitxp343 SBI104 71.4~75.8 32 Xitxpl05 SBI08 97.7

12 Sb1-10 SBI04 87.6 33 Xitxp321 SBI08 104.2

13 Xixp4l SBI104 106.2~108.0 34 Xtxp289 SBI09 23.5~38.5

14 Xtxp60 SBI104 120.7 35 Xtxp287 SBI09 80.5~85.5

15 Xtxp021 SBI104 153 36 Xtxp258 SBI09 80.5~85.5

16 Xtxp65 SBI05 14.4 37 Xtxp230 SBI09 85.5

17 Xtxp015 SBI05 58.2 38 Xtxp010 SBI09 108.4

18 Xitxp23 SBI05 75.9 39 Xitxp20 SBI10 53.2~54.2

19 SBKAFGK1 SBI05 89.3~95.7 40 Xcup43 SBI10 102.6

20 Xitxpl23 SBI05 93.1 41 Xcup07 SBI10 115.2

21 Xtxp6 SBI03 31.6

7 oM FE B SRIE T Mace (2009)

Note: The data of cM distance come from Mace (2009)

= A ] B A 322 PCR ¥ Bk R LR

5.2 RIS PR R: KA 10 P MR R, Hd1x

3'2 . DMI\IA . PCR Buffer’* (£ 2 mmol/L Mg®"), 100 pmol/L dNTP,
- 0.24 pmol/L SSR 514, 0.4 U Taq DNA 241, 20 ng

ASIGKH] CTAB vE(A1LikEs, 2010)JF#E4T
TEHMMmA: 1. FRIEERE R, AT I
WK 2. BMoREE N 2.0 ml Eppendorf &, A
65°C Til# ) CTAB 223 700 (I, FHEILIRS); 34
65°C /K I 45 min, ARWiHhEEAIFEREL . K
i, BUHEOE, AHEER; 4. BXE I
700 Pl (&AL : FIREE(24:1), BRI 5~10
min; 5. =R T 12 000 rpm &0 10 min, H23k46
HoR EiEFE 238 2.0 mL Eppendorf E 15 6. A
10 il RNA Fif##% (10 mg/mL), 37°C R iR 30 min;
7. EE 4~5 IR 8. IIA-20CHUA M T AL S
To/K BT 2.0 mL Eppendorf &1, #AIESE] .
20 CUKFHERE — BT [A]f5, % DNA &5, =T
B DNA; 9. T6%CRESRGRMIR, BeikctEE,
F# DNA B 10, JIAIE=E ) 1X TE (PH 8.0)% i
TE S, 4CTFIRAF%H . B2 uL DNA %, H
0.8% 135 HE WA B e H AN
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DNA it , HR XKL

PHFEF: 94°C 10 min, 1 AMEHF; 94°C 1 min,
55°C 1min, 72°C 1 min, 3t 36 AMEIRHRIE S P0%E
AAEE SR E); 72°C 10 min, 4°CIRTE. (B
&t 2012). 419 /2 S 7E Bio-Rad 2 &) MyCycler™ PCR
1 T
3.2.3 HLHK A

SSR HHEFEWITE 6%7% M 5 TR A IO et sz rEL UK
by, 70W T HL YK 45 min, 70W Hijk 45 min.
BRYL: B BERHCE T 10%0EE B VAR 5E 20 min: XU
ZEKEESE 3 mins 7E 2 L HiACHI 443 (3g AgNO»)
Higeth 20~30 ming XUZE /KPR SE 10K, BTEAS
L 10 s; 2L BH(25 g NaOH+7 ml FHES A TR)
25 5 0% R 1A VR HH A8 B2 5 ming W78 /KBS 5 min

JRETER T BRET,
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3.2.4 BHEGTH T

SSR P38 LL 04 1 A1 9 Grit-ad Sr B o
EMFIERERME L, Fitsidoh 1, Ttsidh
0, BREIEFRICHN 9. KF Popgenel.32 #f4(Yeh
and Yang, 1999)7> HliH5: (1) 748 5% (number
of alleles, na); (2)F 55178 57 £ (effective number
of alleles, ne); (3)Shannon-Weaver #5%%(Shannon's
information index, 1); (4)ZEX i (gene flow, Nm);
(5)Nei #2274 4 (expected heterozygosity, He): (6)%
%45 B & (polymorphism information content, PIC) .

THEARIE] i 54 AL R BU(Genetic similarity,
GS) 38 1% H &5 (Genetic distance, GD)¥ H % 1
NTSYpce-2.11 (Exeter Software, Setauket, NY).
AR 4 A4 R T] 1) 36 A% AH AL 2 B0 BE DL & ot 4k
(Double-center) 5 1 5L R ELAE FE, 4% UPGMA
(Unweighted pair Group Method Arithmetic Average)
TNERAT IR, MEFDIRE . Fo iR 2
FEHERE X )RR — A T0 3 ol 25 AH B AR = (RP 31 ) (1)~ 135
S HIHRE . AW R NTSYpee-2.11 3K
47 Deenter FEERNT GS A B EAT FR Ok AL EE (X B
X, 2012).

FH# A Structure2.3.1 X & MR FEAA S5 M 3E 4T 53
#r(Pritchard et al., 2000). B “Burnin Period” Al
“after Burnin” P Structure Z%{% 10 000 X, K {H
1~10, FASK EE 10 K. 5 H TR iR sE
iR, FRHESE AR Q MECE i HAUAMRLH
FERIAAS IR T3 K BHARIIIEER) (BEEEE, 2012).
e TRk

ZERERE AN R A7 ST SE IR W R SUB G i S
55 SBS WerH RNEE 2 AT 5 R BN JE ¥ 5 B AR S A
Bl TRE A SR AT R EAAPAT A, LRI R,
AR AR SCEAE . A AR RIS I R B A SUA
B

AT AR E “DUS WA M. (55 DNA MilikH:
ARBFF” 5 H (200903008), “DNA $5 &7 Bl % 5 1 A J5 1501
FAEE R4 11 /5(200903008-07), “ T DNA e 4 i
SETE AR S R 7 - UE1(200903008-07-08)
SR B S MR R ARHEBA R B R FRT . AR
TR b A R (2 0 ) 23 o a0 558 B 7 R AR T T B Ak S 56
MREe TR 44 I [FAT VE a7 NP a7 S ORI o 1
e BN
Abu Assar A.H., Uptmoor R., Abdelmula A.A., Salih M.,

Ordon F., and Friedt W., 2005, Genetic variation in
sorghum germplasm from sudan, ICRISAT and USA

assessed by simple sequence repeats (SSRs), Crop Sci., 45:

1636-1644 http://dx.doi.org/10.2135/cropsci2003.0383
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Agrama H.A., and Tuinstra M.R., 2003, Phylogenetic diversity
and relationships among sorghum accessions using SSRs
and RAPDs, Afr. J. Biotechnol., 2(10): 334-340

Chen H.J., Yue Y.S,, Fan X.Z., Zhang C.S., and Du L.X., 2004,
A Comparative study of genetic distance and clustering
analysis among Shandong indigenous chicken breeds,
Xumu Shouyi Xuebao (Acta Veterinaria et Zootechnica
Sinica), 35(1): 33-36 (WRZL5, kA, #EHE, skiE4E,
FESZ3HT, 2004, LI AR T X M A% BR85S T ik
L7, &4 B4R, 35(1): 33-36)

Evanno G.., Regnaut S., and Goudet J., 2005, Detecting the
number of clusters of individuals using the software
STRUCTURE: a simulation study, Mol. Ecol., 14:
2611-2620 http://dx.doi.org/10.1111/j.1365-294X.2005.
02553.x PMid:15969739

Pritchard J.K., Stephens M., and Donnelly P., 2000, Inference
of population structure using multilocus genotype data,
Genetics, 155: 945-959 PMid:10835412 PMCid:1461096

Sun Y.W,, 2007, Analysis of genetic diversity among maize
inbred lines using SSR markers, Thesis for M.S., Chinese
academy of agricultural sciences, Supervisor: Zhang S.H.,
pp.42-44 (FhAfir, 2007, FIH] SSR AR/ Hr £k B 22 &
ML Z R, B2 A s, HERME R, I
kiR, pp.42-44)

Tautz D., 1989, Hypervariability of simple sequences as a
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