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A Study on Genetic Relationship of Main Maize Inbred Lines

in Yunnan by SSR Markers
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2. Institute of Medicinal plant, YAAS, Kunming 650223, China)

Abstract: The genetic relationships 72 main maize inbred lines inYunnan were studied by SSRmarkers. The re—
sults showed that: 120 pairs core primers were selected from 63 pairs of core SSR primers which had been used by
other labs, 228 alleles were detected in the 72 main inbred lines , average polymorphism information content(PIC) was
0.709 9, average marker index (MI) is 8.09, Shannon’s information index (/) was 0.553 5 and Nei's gene diversity(h)
was 0.374 5. Abundant genetic variation exit in the 72 materials. ) the average Genetic distance(GD) among the main
inbred lines of Yunnan and the standard test varieties of 5 domestic main maize heterotic grouping showed Sipingtou
(Huangzaosi(B4)) > PN germplasm(Ye478(B20)) > Reid(B73(D19)) > Lancast (Mo17(B2)) > Lvdahonggu(Dan340(B6)).
The GD about 23.88% ~ 61.19% of Yunnan maize inbred lines materials and 5 domestic main maize heterotic group—
ing were above 0.543 lrespectively,As same as CX2, the GD of CX6 were above 0.7. 3 According to the results of
SSR markers, genetic distance and cluster analysis showed that 72 maize main inbred lines of Yunnan were divided
into 11 groups, and the I, IV, V, IX, X and XI groups with 22 inbred lines were not congregated with standard va—
rieties of 5 domestic main maize heterotic groups. The 22 varieties should be worthwhile to be noticed in corn breeding
in the future.
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Table 1 The list of 72 maize inbred lines in Yunnan
5 B4 5 E4 5 ZFR %= HFR
Code Variety Code Variety Code Variety Code Variety
Bl 107 B22 8112 D19 B73 QJ7 ¥ 98031
B2 Mol7 B23 8605-2 YC1 122 QI8 % 78003
B3 330 B24 7884-7 YC2 140 QI9 ¥ 128
B4 LY B25 106 YC3 161 BS1 3% 205
B5 1611 B27 16-A YC4 166 BS2 14107
B6 JF 340 B28 7922 YC5 171 BS3 = 142/U8112
B7 M6 B29 451 YC6 BTN-1-3 BS4 #0103
B8 795 B31 52106 YC7 (SC-23-1 BS5 M 151
B12 T16-3 B32 137 YC8 GXN-4/E341 GX1 S3 K -74
BI3 1213 D1 B77 SM1 122 GX2 = 147
Bl4 ¥ 515 D2 ENE SM2 8371 GX3 7Z0L-1
BI5 ¥ 502 D5 64 LC1 LGB-1-1 GX4 S5 4% -1
BI6 i 314 D7 335 QJ1 1-6 CX1 728
B17 7.091-02 D8 ¥ 341 Q12 HS-2 CX2 98-1
BI8 S5003 DIl 92-67S QI3 SW92E341-18W-2-1 CX3 C102
B19 E28 DI2 5493 QJ4 HS-1 CX4 4 024
B20 i 478 D14 21 QJ5 S17 CX5 48-1
B21 K22 D15 4 Ql6 % 137 CX6 102
1.2 RWFAE 1.3 HEHW
121 wWEREF & i K AR SR 0 7 VR T 45 R A PR

W 3R SRR FIE T 2 m A AR R 2 B i e B
(4R 1900 m), FZHRAESAT FH [R) A AR R
3~ 5 3, AR L AT BEALBE R 20 A% , BEREBOCHT ff i
3 ~5 g A =80 CHBARIR VAR AT 75 F o
1.2.2  SSR 43

i fRBR AR S R A 7 15 E4 T DNA 425 5149
i1 \PCR #3412 SSR #ric 347 o

I3HT BRI B I 2SR B (PIC) = 1- 2 £2 115,
f2 R i LA AL . ] POPGENT.32 2R3t
Bg AL A, 22 B (Genetic similarity, GS)=m/(m +n);
IR G (Genetic distance, GD)=—In[2m/(m-n)], H: '43
m & 718 A PR R[] AT A7 40, n e Ak PR R () 22 S5

K Nei LR ZFE4: (h) AT Shannon F8%X(1) . 7%13%:’%[
ZH(Marker index, MI)=Allele x PIC, Allele 1% 5|4



32 E >k B

15 %

EANE ALt &
2 R 50T

ZEERETERRNEEERON
BRI 2 SRR, aMERETAK
ENibpud b s ONS L B R S I A i 4

2.1

FEMEFE . FITRER 20 X005 [ — ki 2] 228
AEENER, BXF IR IE 8 ~ 16 4>, FHIh
11.40 /4~ H: PIC {H7E 0.104 5 ~ 0.882 0 Z |8, -3
0.709 9; MI{EAE 1.36 ~ 14.07 Z[8], “F¥)k 8.09;h
£ 0.027 8 ~ 0.500 0 Z[i] ,~*F-#4°4 0.374 5;1 7% 0.074
0~0.693 1 Z[a],F¥1°k 0.553 5,

F:1~610% D2.D5.D8.D11.D14.D19;7 ~ 12483 YC1.YC2.YC5.YC6.YCT YC8;13 24 SM1, 14 K SM2;15 ~ 23 {43 Q1 ~ QJ9;24 ~
28 47 BS1 ~ BS5;29 ~ 32 {83 GX1 ~ GX4;33 L3 LC1;34 ~ 39 y CX1 ~ CX6,
Note: 1 = 6 are D2, D5, D8, D11, D14, D19; 7 — 12 are YC1, YC2, YC5, YC6, YC7, YC8; 13 is SM1, 14 is SM2; 15 — 23 are QJ1-QJ9; 24 — 28 are
BS1 - BS5; 29 — 32 are GX1 - GX4; 33 is LC1, and 34 — 39 are CX1 — CX6, responctively.
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514 Bnlg2162 3f 45 N ZEERE T B X RY HEH DNA 155 EiE
DNA fingerprints of 45 main inbred lines of Yunnan by SSR primer Bnlg2162
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Table 2 Genetic variation detected by 20 SSR core primes in 72 main inbred lines in Yunnan

SSR 514 PR S R R LA PRCETI AL Nei [REEHZHEME Shannon $54L

SSR primers Locus Number of allele PIC MI h* I*

Bnlgl617 6.05 13 0.798 2 10.38 0.426 3 0.6130
Bnlg2162 4.08 15 0.873 2 13.10 0.406 0 0.5910
Phill6 7.06 10 0.396 6 3.97 03515 0.534 8
Phi101049 2.09 8 0.8542 6.83 0.205 1 0.353 1
Bnlg1834 8.00 12 0.849 5 10.19 0.387 3 0.5710
Umc1196 10.07 12 0.8579 10.29 0.278 1 0.4259
Phil09275 1.00 13 0.805 1 10.47 0.405 3 0.590 1
Bnlg238 6.00 16 0.879 6 14.07 0.3949 0.5773
Phi053 3.05 11 0.449 2 4.94 0.328 2 0.506 9
Bnlg2181 8.05 9 0.5146 4.63 0.336 6 0.5170
Bnlgl62 8.05 10 0.569 6 5.70 0.2851 0.449 8
Bnlgl655 10.03 13 0.104 5 1.36 0.377 4 0.563 4
Bnlgl25 2.02 11 0.8492 9.34 04221 0.609 7
Bnlg619 9.07 10 0.744 4 7.44 0.4207 0.604 3
Bnlgl112 1.01 12 0.8316 9.98 04129 0.597 3
Bnlgl1225 2.02 12 0.8820 10.58 0.369 0 0.5439
Bnlg1305 7.00 14 0.870 1 12.18 0.394 5 0.5790
Bnlg1346 5.07 9 0.4173 3.76 0.3407 0.5162
Bnlg197 3.06 10 0.868 4 8.68 0.3879 0.560 3
Phi078 6.05 8 0.783 0 6.26 0.490 8 0.683 9
By 11.40 0.709 9 8.09 0.3745 0.553 5

: h*=Nei’s(1973)gene diversity , /*=Shannon $§%{(Shannon s Information index|Lewontin(1972)]
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Table 3  The genetic distance between main inbred lines in Yunnan and the representative

varieties of 5 main heterotic groups in China

45 Codes B2 B4 B6

B20 D19 %' Codes B2 B4 B6 B20 D19
Bl 0.2855 0.504 7 0.386 2 0.502 1 04325 YC3 0.499 9 0.6255 0.5551 0.524 1 0.496 6
B3 0.2739 0.707 2 0.372 8 0.5315 0.503 9 YC4 0.499 9 0.600 6 0.5713 0.524 1 0.580 9
B5 0.529 3 0.529 4 0.7200 0.5315 0.605 2 YC5 0.507 2 0.529 4 0.5393 0.561 8 0.664 3
B7 0.458 8 0.597 9 0.2956 0.6314 0.534 6 YC6 0.6314 0.5526 0.683 0 0.609 1 0.549 4
B8 0.5219 0.576 3 0.547 2 04254 0.5970 YC7 0.567 3 0.625 5 0.6739 0.502 1 0.699 7
B12 0.409 9 0.484 6 0.406 7 0.502 1 0.503 9 YC8 0.544 3 0.592 4 0.555'1 0.554 1 0.5729
B13 0.667 3 0.693 0 0.5508 0.7277 0.621 4 SM1 0.409 9 0.625 5 0.441 8 0.601 0 0.460 4
Bl14 0.4435 0.492 0 0.493 1 0.6010 0.5650 SM2 0.3837 0.4559 0.500 6 0.554 1 04188
B15 0.5349 04210 0.328 3 0.6597 0.494 1 QJ1L 0.443 5 0.506 8 0.449 0 0.593 1 0.4820
B16 0.564 8 0.434 8 0.3455 0.667 9 0.440 7 QJ2 0.460 8 0.489 5 0.460 9 0.499 3 0.564 2
B17 0.5293 0477 4 0.6739 0.756 5 0.4747 QJ3 0.565 8 0.6570 04351 0.5355 0.6523
B18 0.409 9 0.576 3 0.5159 0.641 9 0.5114 QJ4 04573 0.506 8 0.386 2 0.502 1 0.489 2
B19 0.403 3 04418 0.283 6 0.546 5 0.467 6 QJ5 0.4927 0.470 1 0.563 2 0.569 5 0.489 2
B21 0.499 9 0.6339 0.441 8 0.5773 0.5970 QJ6 04165 0.470 1 04136 04735 0.5114
B22 0.507 2 0.5526 0.456 2 0.480 6 0.655 6 QJ7 0.4927 0.544 8 0.500 6 0.5390 0.5809
B23 0.4165 0.521 8 0.5713 0.5390 0.6134 QJ8 0.5520 0.568 3 0.5713 04526 0.489 2
B24 0.443 5 0.584 3 0.500 6 0.5618 0.460 4 QJ9 0.5751 0.568 3 0.420 6 0.593 1 0.605 2
B25 04855 0.484 6 0.420 6 0.561 8 0.5970 BS1 04583 0.5723 0.3394 0.526 4 0.506 3
B27 0.478 4 0.484 6 0.470 8 0.3859 0.630 1 BS2 04165 0.4559 0.420 6 0.4457 0.446 4
B28 0.5520 0.544 8 0.478 2 0.554 1 0.6217 BS3 0.5293 0.5143 0.485 6 04735 0.4820
B29 0.7358 0.5924 0.710 6 0.509 4 0.605 2 BS4 0.426 8 0.736 4 0.368 7 0.602 7 0.540 3
B31 0.4232 0.506 8 0.478 2 0.509 4 0.503 9 BS5 0.403 1 0.613 8 0.400 5 0.526 4 0.506 3
B32 0.4855 0.499 3 0.5314 04187 0.5417 GX1 0.464 3 0.592 4 0.5393 0.5773 0.5340
DI 0.436 7 0.576 3 0.406 7 0.693 1 0.5809 GX2 0.5145 0.600 6 0.523 6 0.601 0 0.489 2
D2 0.489 8 0.520 1 0.361 5 0.5924 0.548 2 GX3 0.358 2 0.617 1 0.406 7 0.5315 0.453 4
D5 0.5520 0.514 3 0.427 6 0.6172 0.580 9 GX4 0.399 3 0.601 6 0.269 1 0.583 8 0.468 3
D7 0.536 8 0.529 4 0.5393 0.593 1 0.549 4 LC1 0.4870 0.6309 0.3729 0.5729 0.461 8
D8 0.429 9 0.592 4 0.456 2 0.5852 0.4747 CX1 04166 0.6750 0.3394 0.630 1 0.498 7
DI1 0.6150 0.568 3 0.508 2 0.480 6 0.549 4 CX2 0.713 1 0.744 0 0.7119 0.736 3 0.8528
D12 0.5520 0.625 5 0.406 7 0.509 4 0.605 2 CX3 0.605 0 0.791 6 0.506 3 0.748 9 0.7397
D14 0.536 8 0.394 0 04418 0.554 1 0.5114 CX4 0.761 2 0.9337 0.680 2 0.870 1 0.9230
D15 04165 0.6255 0.5159 0.5852 0.446 4 CX5 0.716 8 0.928 5 0.492 6 0.764 0 0.778 9
YCI1 0.4855 0.592 4 0.4418 0.601 0 0.613 4 CX6 1.0777 1.1242 0.8333 13312 1.1529
YC2 0.478 4 0.659 7 0.500 6 0.546 5 0.588 9
KI3IRER, aMERETARXRRE S Kigtfs KRB CRHIIT. B1.B12.B31.B32.QJ4.QJ6.
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Fig.2 liagram of cluster analysis in 72 main inbred lines of Yunnan based on SSR markers
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