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Genetic Diversity Analysis Among New Maize Inbred Lines Revealed by SSR
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Abstract: SSR markers (Simple Sequence Repeat) were used to detect genetic diversities among 59 maize inbred

lines. 58 SSR primers screened were produced 681 polymorphic amplified fragments. The average number of alleles

per SSR locus was 11.7, ranging from 2 to 25. The clustering results showed some inbred lines cluctered to four famil—

iar groups occupied 78 percent, of which belonged to Reid group occupied 51 percent which were divided into two

sub—groups. The pedigree among the inbred lines not only were kindred but also had inherited diversity. The other in—

bred lines belonged to other groups which occupied 22 percent. It meant there were biggish diversity between these

groups and others. The pedigree of some known inbred lines was analyzed. The result of clustering by SSR were well

consisted with family tree.
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Table 1  The name and code of 59 maize inbred lines
% 5 4 o %5 A %8 A Y
No. Name No. Name No. Name No. Name
1 971124-3-1-1-2 16 975-13-2-1-2-1 31 FHA 56-2-2-3-1 46 SAM1001
2 971121-1-1-1-2 17 9603-1-1-3-1-1-1 32 01SRW443-2-2-1-1 47 SCML202
3 97512-2-2-1 18 94132V 33 99CX2030-1-1-1-1 48 SCML103
4 97512-2-2-2 19 b 648 34 TF3 x A318-3-1-1-1 49 975-12
5 9771-2-1-1-1-1-3 20 6162 35 9CX2436-3-2-2-1 50 18-599
6 9636-1-3 21 P14 36 HAAUP-1-1-1-2 51 441950
7 99S2052-3-2-1-3-2 22 65232 37 03051-2 52 983015-6
8 RP125-2-1-2 23 L790 38 091-2-2-1-1 x 5022-1-2 53 SCML203
9 RP129-1-1-1 24 CAL23 39 3732-5 54 08-641
10 20FS206-1-1-2 25 9520-4-1-1-1-2-1 40 21-ES 55 478
11 9792-45-1-1-2-1 26 983015-4-2-1-1-1-1 41 SCMI.204 56 Mol7
12 9636-9-1-2-1-1-2 27 9814040 x 3066-3-1-1-1 42 7K 54-3 57 1340
13 4783411-2-1-1 28 981R0O8 x R18-1-1-1-1 43 3066 58 |
14 974-2-2-2-2 29 7K 54-3-1-1-1 44 Lc995 59 5003
15 9508B 30 99S0033-3-1-1-2-1 45 SAM3001
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Table 2 Allele numbers, PIC value and MI value of 58 SSR loci detected in 59 inbred lines of maize

4 SSR B i HADEEEC ZEME FRCR | ST SSREIW il EAEEREC Z2EM RicR
No. SSR primer Bin No. alleles {5 B CIES 0 No. SSR primer Bin No. alleles R EIEY s
PIC MI PIC MI
1 phi96100 2.01 18 0.934 16.81 30 umc2287 4.09 12 0.878 10.54
2 phi299852 6.07 25 0.940 23.49 31 umc1479 1.03 10 0.871 8.71
3 phil27 2.08 11 0.845 9.29 32 ume1268 8.07 5 0.764 3.82
4 phi308707 1.1 16 0.921 14.73 33 phi084 10.04 6 0.753 4.52
5 ncl30 5 14 0.897 12.56 34 ume2228 1.04 7 0.835 5.84
6 phil02228 3.06 17 0.907 1542 35 ume1004 2.06 10 0.876 8.76
7 phi051 7.05 12 0.882 10.58 36 umc2133 9.05 10 0.818 8.18
8  phi056 1.01 10 0.873 8.73 37 umc2379  7.05-7.06 9 0.753 6.77
9  umcll6l 8.06 16 0.893 14.29 38 phi075 6 12 0.890 10.68
10 phi063 10.02 11 0.841 9.26 39 bnlg391 6.01 18 0.922 16.6
11 phi029 3.04 19 0.920 17.47 40 phi041 10 6 0.818 491
12 phi083 2.04 4 0.645 2.58 41 umel1367 10.03 7 0.800 5.6
13 phi374118 3.02 20 0.927 18.55 42 phi062 10.04 2 0.344 0.69
14 umcl304 8.02 9 0.842 7.58 43 phi094 1.09 5 0.676 3.38
15 phi090 2.08 6 0.687 4.12 44 phil23 6.07 7 0.803 5.62
16 phi072 4.00-4.01 7 0.826 5.78 45 phi034 7.02 16 0.876 14.02
17 bnlgl257 3.09 11 0.865 9.52 46 umel1722 5.05 10 0.852 8.52
18 bnlgl302 2.02 18 0.896 16.14 47 umc1463 6.06 15 0.874 13.12
19 phi059 10.02 6 0.758 4.55 48 umc2246 2.03 12 0.868 10.42
20 phil08411 9.05 9 0.807 7.26 49 umc2385  1.08-1.09 13 0.867 11.27
21 umc2148 4.01 19 0.937 17.81 50 bnlg1129 9.08 18 0.925 16.65
22 hnlgl779 3.07 4 0.587 2.35 51 phi065 9.03 6 0.602 3.61
23 phi052 10.02 11 0.847 9.32 52 bnlg1306 5.07 14 0.896 12.54
24 bnlgl671 1.1 23 0.931 21.41 53 phi032 9.04 7 0.840 5.88
25 phi054 10.03 16 0.909 14.54 54 umel675 9.07 10 0.870 8.7
26 phi022 9.03 4 0.635 2.54 55 bnlg2181 8.05 12 0.857 10.29
27 bnlg1031 8.06 19 0.930 17.67 56 umcl518 2.02 10 0.825 8.25
28  umcl083 6.02 16 0914 14.62 57 umc1792 5.08 15 0.910 13.64
29 umc2136 5.08 14 0.890 12.46 58 dupssr13 7.04 12 0.863 10.36

728293031323334353637383940414243444546474849505

1 SSR3|#1phio65 3 1~59 AR REY LR
Fig.1  Amplified results among 59 inbred lines with primer phi065
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Fig.2  The clustering map of 59 maize inbred lines
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Table 3  Heterosis groups clustered based on SSR genetic similarity of 59 maize inbred lines

2B Group WEHE - Subgroup HAZZ %5 The number of inbred lines
1 1,2
2 Mol7,3,4,7,16,48,49,
3 7} 340,43 ,44
4 41 5,15,8,11,47,53,45,50,12,41,52,54,20,24,26,28,27,21,32
411 478,5003,6,13,14,25, 30,33,38,31,51
5 HPY,9,18,19,17,46
6 29,42
7 36,40
8 22,23,34,35,37
9 10
10 39
3 1‘;‘[‘ i/t\; [4] EFE, TRIRTT AR R . T8 FRFIFEERNZR G 0BT S PR ]

A B TE G RKTE A T8% (M 1R 3]
T ARH IR, R FORF R AR ) 2 )
LR M SRERR AR B, 7 Bt — AT A SRR
Jot A5 R, ok SR S T A R . A22%
MR BN 4 K LIRS 5 Bt
VORI AFR A T (9 T KPS IR0 ol R A —
AR B, S LE R R BRI 1 W] S A9 5E o 17 ik
— MK AT FE ARG A, R E
—HAA A EAPFRIZ ORI TEA, DIRIIE
FORF RN FrEifa e K

ABEFE A ER I A SR I RISER A B,
(EXS T HABKTR > SR I G BEI T, b0 A
PR LA, R B I 2 4 5 7L 2 BE
()FERWIN AL, T F] S 5E B 45 2R 5 73 T hic
RRLE RIS FE I0AE , SE UL B 0 X ST
AR TR TS

S

[1] Duvick D N. Genetic diversity in major farm crops on the farm and in
reservelJ]. Econ. Bot., 1984, 38: 157-174.

[2] S5t . FoE R AR SR BUAERITFIR D] . P AR R
1983(2):1-8 .

(3] & =4 . P FORA SRR S EERR(T] . P LA, 1990, 23
4):1-9.

TR AR R 252441k, 1986,20(1): 1-11 .

[5] BEH, RAN, LR . AEY DNA PRI B F A M] . ALt
SRR, 2001 .

[6] Pejic I, Ajmone M P, Morgante M, et al. Comparative analysis of genetic
similarity among maize inbred lines detected by RFLPs, AFLPs, SSRs
and RAPDs[J]. Theor. Appl. Genet., 1998(98): 219-227.

(7] & 44T 1§55 4E, % . FIF RFLP SSR.AFLP Fl RAPD FRic /M7 &
K A58 RIBAL ZREVE I LT IE()] . 84524412, 2000, 27(8): 725~
733.

[8] AAEUE, IMEN , L4k, &5 . AKAF A SSR 5 RFLP B H 5 2% i
PR R LACRIFSEL)] . 5045241, 2001 ,28(8) : 738-745 .

(9] %147, (R e, TR IR, 45 . A JH RFLP I SSR ARickil 23 £k [
SERAFMEIRERWETEL] . AEPIF4, 2001,27(2): 149-156 .

[10] M4/, 3 #, ERTF, % SSR I AFLP 20 Hr FoK s L 2 hEdk:

RIBFSE[] . At =F41 , 2003, 18(1): 5963 .

[11] Maroof M A S, Biyashev R M, Allard R W, et al. Extraordinarily poly—
morphic microsatellite DNA in barley, species diversity chromosomal
locations, and population dynamics[J]. Proc. Natl. Acad. Sci., 1994,
91: 5466-5470.

[12] “F 5 . 2458 K GAFD DNA FRECEEM] . Jbat: ih gl Rl
R R, 2004 .

[13] Sokal R R. Distance as a measure of taxonomy similarity[J]. Systemat—
ic Zool, 1961, 10: 70-79.

[14] FRUES AR 5135048, 55 | LR = DNA 880U 0T HikAE R
KA KOO S R L FAL] 23 TR E R, 2003, 1(5):
655-661 .

[15] Ferit> . FIH SSR A3FHRicx U FH K A 38 R 2R L ERE
K53 HBFFEID] . AU TR R4, 2003 .

(AR F )





