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Heterotic Grouping of 70 Maize Inbred Lines by SSR Markers
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Abstract Simple sequence repeats SSRs markers were adopted in heterotic grouping of 70 elite maize in-
bred lines. Sixty-four SSR primers giving stable amplified profiles detected 248 alleles among the lines tested.
The average number of alleles per SSR locus was 3.88 with a range from 2 to 9. The value of polymorphism in-
formation content PIC for each SSR Locus varied from 0.13 to 0.88 with an average of 0.523. The UPGMA
analysis classified 70 inbred lines into 6 clusters which corresponded to the heterotic groups determined by their
pedigree information and breeder’ s experiences i.e. Sipingtou Luda Red Cob PA PB BSSS and Lancast-
er .
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Table 1 Seventy maize inbred lines used in the study
Code Line Source Code Line Source
1 803 U8l112x 5003 36 64 64
U8112 x Shen5003 Zhonghuangb4 Recycled line from U.S. hybrid 64
2 D 212 D729 x 37 29 78599
DHuang212 D729 x Huangzao4 Duohuang29 Recycled line from hybrid 78599
3 H21 x H84 38 107 X L80
Huangzao4 x H84 YelO7 Recycled line from hybrid XL80
4 502 340 x 39 7922 3382
Dan340 x Huangzao4 Tie7922 Recycled line from hybrid 3382
5 444 A619 x 40 330 67 x Oh43
A619 x Huangzao4 7i330 Keli 67 x Oh43
6 8-93 340 41 340 9 x
Derived from Dan340 Dan340 Baigulii9 x Pod corn
7 853 x 330 42 118 23 x
Ji853 Huangzao4 x Zi330 Shenl18 Zhao23 x Super sweet
8 X X 43 53 2 Cy-2
Huangye4 Yejihong x Huangzao4  x Dunzihuang Ji53 Derived from Ji synthetic 2 Cy-2
9 133 701 x %Co 44 9-21 4
Luyuanl33 Yuanqi 701 x Huangzao4 Hai9-21 Derived from 4 U.S. hybrids mix-pollinated
10 K12 45 31 330
Derived from Huangzao4 Zong31 Derived from Zi330 Synthetic
11 32 3382 46 4F1 Mol7
Recycled line from U.S. hybrid 3382 Derived from Mol7
12 12 Mol7 47 374
Yul2 Derived from Mol7 Derived from synthetic
13 5213 Mol7 48 3H-2 202x 330 x H84
Derived from Mol7 Xianda202 x Zi330 x H84
14 204 Mol7 49 200B
Zhonghuang204 Derived from Mol7 Unavailable
15 8107 50 S37 Suwanl
Unavailable Derived from population Suwanl
16 846 63 x Mol7 51 Suwanl611 Suwanl
Ji846 Ji63 x Mol7 Derived from population Suwanl
17 C8605 7922 x 5003 52 92 122 x 1137
Tie7922 x Shen5003 Luyuan92 Yuanqil22 x 1137
18 B73 BSSS C5 53 68 599
Zhonghuang68 Recycled line from hybrid 78599
19 5003 3147 54 205
Shen5003 Recycled line from U.S. hybrid 3147 Chuan205 Unavailable
20 Ug112 82 x 3147 55 HZ32 1x 330
U.S. hybrid 3382 x U.S. hybrid 3147 Fengkel x Zi330
21 478 U8112x 5003 56 CA091 505/02x 7091 x 7091
Yed78 U8112 x Shen5003
22 Derived from open 57 CA156 Pool 33
Huangzao4 pollinated plant of inbred line Sipingtou Derived from Pool 33
23 Mol7 C103 x 187-2 58 CA335 Pool 33
Derived from Pool 33
24 137 6JK111 59 CA339 Pool 33
Shen137 Recycled line from U.S. hybrid 6JK111 Derived from Pool33
25 9046 5003 x 7922 60 205 V141 x 017 x 70
Dan9046 Shen5003 x Tie7922 Qi205 Vai 141 x Zhongxi017 ~ x Population 70
26 52106 525x  107/106 61 128 2118 x 7490
Aijin525 x Yel07/106 Zhong128 Nigeria 2118 x Zhong7490
27 N87-1 78599 62 S187
Recycled line from hybrid 78599 Unavailable
28 96B 2 63 21
Jinhuang96B Derived from Cpop No.2 Han21 Unavailable
29 451 R4513 64 23
Zhong451 Open pollinated plant of hybrid R4513 Han23 Unavailable
30 01 78641 65 106 X
Zhongzi01 Recycled line from U.S. hybrid 78641 Zhongl06 Yemen short corn x Synthetic
31 CN165 3268 66 CAI181 Pool 33
Recycled line from U.S. hybrid 3268 Derived from Pool 33
32 X178 78599 67 CN1483
Recycled line from hybrid 78599 Unavailable
33 P138 78599 68 CN962
Recycled line from hybrid 78599 Derived from Huangzao4
34 318 78599 69 502-1 340 x
Qi318 Recycled line from hybrid 78599 Dan340 x Huangzao4
35 319 78599 70 CN4379 PsCo

Qi319

Recycled line from hybrid 78599

Derived from population PsCq
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CTAB DNA ! 10 pl PCR Unweight Pair Group Method Using Arithmetic Av-
10 mmol L~! Tris-HCl 50 mmot erages NTSYS-pc version-2.0
L='KCl 0.001% Gelatin 2.5 mmot L' MgCl, SSR PIC= 1-2Xf?
0.15 mmol L=V dANTP 10% 0.25 pmot L~! fioi 8
SSR 0.5 Taq DNA 20 ng DNA
. 2
15 pl Sigma
94C 5 min 1 94<C 1 2.1 SSR
min 60°C 2 min 70°C 2 min 35 220  SSR
70°C 5 min PTC-200 64 2 70
PCR MJ Research Waterson MA 1
Bio-Rad 38 em x 30 e¢m X 2 umcl 186
0.4 mm 4.5% 1 52106 26 2
TEMED APS 30 min 2
1 800 ml 1 x 64 10 2
TBE 85 W 40 min 248
PCR S5pl 70 W 2~9 3.88
1h 10% 30 63 ~ 502 bp 64
min 2 3min 0.1%AgNO; 30 0.523 phi402893 PIC
min 1 3% Na,CO4 0.88 phi086 0.13
200 pl 1% Na,S,0; 2.2 170
10% 248 SSR 70
GS 0.541~0.975
1.3 GS UPGMA
SSR 0109 6 A—F 2 A
1 0 478 5003 9046 C8605 PA
9 simple matching coeffi-
cient Genetic Similarity GS B 330 200B
=m/ m+n m
ML 23 4 8 b T X921 ISI6ITIRIG20 20 22292425 20627282030 F1 32 3R 34 A5 305 T8 N04041 4243 4445404748

M ®X174/ADNAf] 1~48
M molecular standard ®X174/ADNAf [

1 umncl186

1

1-48 material code same as in Table 1

SSR

Fig.1 SSR profile of 48 selected lines amplified by umc1186
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Table 2 SSR primers and the number of alleles size range and PIC value amplified in 70 inbred lines
SSR SSR
SSR primer Bin No. Alleles Size range bp PIC SSR primer Bin No. Alleles Size range bp PIC
phi056 1.01 4 84 ~93 0.61 phil28 5.07 4 100 ~ 120 0.52
phi097 1.01 2 97 ~ 100 0.19 phi423796 6.01 4 136 ~ 142 0.42
bnlg176 1.03 5 128 ~ 200 0.34 bnlg107 6.01 8 280 ~ 429 0.79
umcl395 1.05 4 100 ~ 118 0.59 phi077 6.01 9 124 ~ 152 0.74
phi037 1.08 3 130 ~ 158 0.58 umcl 186 6.02 2 230 ~ 240 0.42
phiO11 1.09 2 110 ~ 122 0.49 phi078 6.05 4 122 ~ 174 0.51
phi055 1.09 4 103 ~ 115 0.65 phiO81 6.05 3 160 ~ 169 0.43
phil20 1.11 7 64 ~ 107 0.63 phi070 6.07 4 73 ~ 88 0.51
phi402893 2.00 6 247 ~ 311 0.88 phil23 6.07 2 143 ~ 147 0.42
umcl422 2.02 6 102 ~ 142 0.49 umcl066 7.01 4 118 ~ 134 0.51
bnlg125 2.02 5 450 ~ 502 0.68 phi057 7.01 3 145 ~ 151 0.53
phi083 2.04 4 126 ~ 138 0.59 phi034 7.02 5 120 ~ 141 0.62
umcl065 2.06 8 196 ~ 210 0.81 phill4 7.02 5 135~ 167 0.58
phi090 2.08 2 141 ~ 151 0.32 phil 16 7.06 4 151 ~ 173 0.59
phil27 2.08 3 112 ~ 128 0.52 phil 19 8.02 3 162 ~ 170 0.52
phi374118 3.02 4 405 ~ 425 0.65 phill5 8.03 3 93 ~ 113 0.49
phi029 3.04 4 146 ~ 164 0.61 phi014 8.04 2 157 ~ 163 0.46
phi053 3.05 5 170 ~ 194 0.65 phil21 8.04 2 99 ~ 102 0.20
phi073 3.05 3 90 ~ 99 0.59 bnlg162 8.06 5 249 ~ 305 0.66
umcl528 3.07 5 136 ~ 311 0.37 phi015 8.08 ~8.09 4 82 ~102 0.55
phi047 3.09 3 140 ~ 152 0.51 phi080 8.09 6 140 ~ 165 0.63
phi070 4.00 4 142 ~ 162 0.58 phi028 9.01 4 63 ~78 0.41
phi074 4.04 3 89 ~95 0.50 phi044 9.01 2 82 ~ 83 0.21
phi096 4.04 2 102 ~ 112 0.29 phi017 9.02 3 101 ~ 107 0.62
phi086 4.08 2 70~73 0.13 phi022 9.02 3 124 ~ 148 0.65
phi092 4.08 2 120 ~ 128 0.47 phi027 9.03 6 98 ~ 160 0.46
phi076 4.11 6 98 ~ 200 0.64 phi061 9.03 4 80 ~92 0.48
phi019 4.11 5 93 ~ 105 0.67 phi065 9.03 4 132 ~ 152 0.61
phill3 5.03~5.04 4 120 ~ 336 0.61 phi016 9.04 3 149 ~ 153 0.49
phi048 5.07 3 157 ~ 169 0.55 phi059 10.02 2 147 ~ 156 0.40
phi058 5.07 2 148 ~ 151 0.39 phi050 10.03 3 80 ~ 88 0.48
phi0O85 5.07 4 70 ~ 95 0.58 phi062 10.04 2 161 ~ 164 0.43
31 HZ32 340 8-93
451 330 340
10 C CA156 CA335 CA339
P138 X178 319 318 01 137 Pool33 3
PN PA BSSS
PA PB PB 9-21
128 106 D Mol7
12 5213 Lancaster E ?
F
B73 U8112 7922
107 52106 BSSS 3
1
SSR
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Fig.2 Dendrogram of 70 maize inbred lines clustered by 248 SSRs
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