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ABSTRACT This experiment was conducted to assess
genetic diversity of waxy corn inbred lines and to identify
SSR markers related to major characteristics affected kernel
quality for improving waxy com F; hybrid with good
quality. Diversity of 64 waxy corn inbred lines was evalu-
ated using 30 microsatellite markers. The 30 microsatellite
markers representing 30 loci in the maize genome detected
polymorphisms among the 64 inbred lines and revealed 225
alleles with a mean of 7.5 alleles per primer. The poly-
morphism information content (PIC) value ranged from
0.14 to 0.87, with an average of 0.69. Based on Nei’s
genetic distances, the 64 inbred lines were classified into
9 groups by the cluster analysis. The group I included 26
inbred lines (41%), other groups included 3 to 9 inbred
lines. One-way analysis of variance was conducted to
identify significant relationship between individual markers
and major characteristics that affect kernel quality. The
analysis showed that umc1019 was related to amylopectin
and crude protein content, umc1020 to amylopectin content
and peak wviscosity, and bnlgl537 to 100-kermel weight,
kernel length, and kernel width.
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Aralo] 2 Algo] o] 8aHc

4 DNA & U PCRO|| 2|3 DNA S

FFUE potol A Aulet &40 UYL 2~39 F
= AFste] AAAro] F4 FANA vh T 15 nd wbe
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E2+ UMNAITY T2 BEEQL AHE SSROFH
Table 1. List of tested 64 waxy corn inbred lines.
Entry No. Inbred line Origin Entry No. Inbred line Origin
1 KWI Pyeongchang 33 KBW16 Jumunjin
2 Kw2 Hongcheon 34 KBW17 Jumunjin
3 KW3 Gosung/Gansung 35 KBW18 Cheolwon
4 KW6L Pyeongchang 36 KBW19 Thailand
5 KwW7 Pyeongchang 37 KBW21 Thailand
6 Kw29 Pyeongchang 38 KBW22 Thailand
7 KWw33 China 39 KBW23 Thailand
8 KW35 Bosung/Jewon 40 KBW24 Cheongwon
9 KWwW37 Jilin China 41 KBW25 Cheongwon
10 KWwW39 Hongcheon 42 KBW26 Harbin China
11 KWwW40 S9060/A632wx 43 KY1 Jilin China
12 Kw41 Chunsung 44 KY2 Jilin China
13 Kw42 Chungnam 45 KY3 Jilin China
14 KWw43 Chalok1/KW3 46 KY6 Jewon
15 Kw44 KS8804-1 47 KY7 Unknown
16 Kw45 KS8845 48 KY8 Jilin China
17 KW46 KS8845-2 49 KY9 Jilin China
18 Kwa47 Kimje 50 KY10 Jilin China
19 Kw48 Chalok1/57094 51 KY11 Jilin China
"20 KW49 Yanggu 52 KY12 Jilin China
21 KWws1 Jilin China 53 KY13 Jilin China
22 Kws2 Unknown 54 KY14 Jilin China
23 KBW1 Yanggu 55 KY15 Jilin China
24 KBW2 Yanggu 56 KY17 Jilin China
25 KBW6 Cheongwon 57 KY18 Jilin China
26 KBW7 Yanggu 58 KY20 China
27 KBW8 Jecheon 59 KY21 China
28 KBW10 Jhejiang China 60 KY23 Pyeongchang
29 KBWI12 Uijeongbu/Chungwon 61 KY25 KS75/KW2A
30 KBW13 Unknown 62 KY26 Pyeongchang
31 KBW14 Yanggu/CBW]1 63 KY27 Pyeongchang
32 KBW15 Chelwon 64 KY28 Pyeongchang
ARz GAe] felsta Adapgel s o oRE 8% A 0.87(umel035)R LERET BEAE 0,699}
ook T Stglch E 200 229 SSR ubAol o) F  RAAT FWA AUE olgatel AgTE BRI
B O ESAA 2o 2 v PS4 QL PICE 919 SSR ulA S0l O8] S28 Mg $RE wgoR
& Urehli ek ol <js) B R EAe) S F57 904 AelE FogoH ol 2AR FURHE
BAR chog $ES Beom vh 3 150 W tg AN 1), T A3 64 2e5s AAASEL
At deht Bg AAASES S pgel e =A 9 RO BRE S ANTK B3l 129 4 64
2 Qo AL PICZE 247 0.14umel036), Ao AT % 41%3] 2641 50| ZFE o0 Uz FEL 3~
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Table 2. Number of alleles and PIC values detected by SSR marker.

No. Marker No. of GL' PIC No. Marker No. of GL PIC
alleles alleles
1 bnlg1179 7 1.01 0.80 16 umc1008 6 4.00-4.01 0.63
2 bnlg1627 10 1.02 0.79 17 umecl017 5 4.01 0.66
3 umc1035 13 1.06 0.87 18 umcl031 8 4.03 0.79
4 bnlg1025 6 1.07 0.55 19 bnlg1917 10 4.1 0.78
5 bnlg1347 8 1.1 0.61 20 umc1002 8 6 0.77
6 ume1009 5 1.11 0.30 21 umc1006 5 6.01-6.03 0.72
7 bnlg1537 8 2.03 0.79 22 umc1020 5 6.05 0.65
8 bnlg1904 9 3.04 0.82 23 umcl036 2 7.01-7.02 0.14
9 umc1019a 8 3.04 0.83 24 umcl016 9 7.02 0.65
10 umc1025 7 3.04 0.82 25 bnlg1056 12 8.08 0.84
11 ume1030 9 3.04 0.79 26 bnlg1724 6 9 0.57
12 bnlgl117 5 3.05 0.71 27 bnlg1506 7 9.07-9.08 0.76
13 bnlg1047b 9 3.06 0.84 28 bnlgl1451 7 10.02 045
14 bnlgl798 11 3.06 0.86 29 bnlgl716 5 10.03 0.63
15 bnlg1605 7 3.07 0.72 30 bnlg1185 8 10.05 0.74
'GL : Genomic location, PIC : Polymorphic information content value
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Fig 1. Dendrogram of 64 waxy corn inbred lines clustered by the similarity coefficients based on 225 polymorphic bands.
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Table 3. Mean and range of kernel shape in 64 fresh waxy corn inbred lines.

Group 100-grain wt. (g) Kemel length (mm) Kernel width (mm)
Meants.d Max. Min. Meands.d Max. Min. Mean+s.d Max. Min.
I 262452 a' 35.6 11.7 8.1+09 a 9.6 5.8 8.4+0.8 ab 10.0 6.5
II 25.5+4.3 ab 31.0 19.2 8.0+0.5 a 8.8 74 8.2+0.6 ab 8.6 7.1
1 23.144.5 ab 28.1 15.0 83405 a 9.1 7.7 8.240.7 ab 94 7.2
v 27.8+£7.0 a 373 16.9 8.540.6 a 9.4 7.4 8.3+0.9 ab 9.8 6.9
v ~283+32 a 309 237 8.6+0.4 a 9.2 8.4 8.5+0.3 ab 9.0 8.3
VI 29.143.1 a 327 27.2 7.8£0.6 a 8.4 7.2 8.910.4 a 9.3 8.5
VII 183+£52 b 229 12.6 7.7+£0.6 a 8.3 7.1 7.7+0.1 b 7.8 7.7
VIII 253422 ab 27.8 23.6 8.0+0.3 a 8.3 7.7 8.4+0.6 ab 8.9 7.8
IX 25.1+1.8 ab 26.3 23.0 8.240.1 a 8.3 8.2 7.7£0.4 b 8.1 7.3

"Means with the same letter within a column are not significantly different at 5% level by DMRT.

Table 4. Mean and range of major amylogram properties in 64 fresh waxy corn inbred lines.

Group Peak viscosity (RVU) Final viscosity (RVU) Breakdown (RVU)
Meanss.d Max. Min, Mean:ts.d Max. Min. Meants.d Max. Min.
1 113.4421.4 ab' 147.2 64.2 14324214 ab 1747 96.8 13.1+8.4 be 32.7 5.1
I 61.0+38.9 cd 100.9 17.3 83.3+44.9 ¢ 132.7 28.4 57831 ¢ 9.6 1.0
111 122.3431.0 ab 157.7 84.3 146.9+17.1 a 168.0 124.0 22.6+10.5 ab 325 7.6
v 99.2+31.3 be 143.1 62.1 132.0+27.8 ab 1708 933 78+4.6 ¢ 16.5 1.6
v 113.0+£33.0 ab 148.2 74.8 136.6+29.3 ab  164.6 96.6 10.9+£7.1 ¢ 20.3 34
VI 48.6+47.4 d 103.2 18.5 70.8£51.2 ¢ 124.3 22.3 53431 ¢ 8.7 2.6
VII 108.3+£33.1 b 138.5 73.0 149.4424.2 a 174.7 126.5 12.543.1 be 16.1 10.3
VIII 86.3428.9 bed 112.8 55.5 105.7438.6 bc  145.5 68.4 7.3£78 ¢ 16.1 1.8
X 152.6+7.7 a 160.7 145.2 167.3£52 a 173.4 164.2 23,609 a 24.6 22.8

"Means with the same letter within a column are not significantly different at 5% level by DMRT.
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Table 5. Mean and range of physico-chemical properties in 64 fresh waxy corn inbred lines.

UHEIX|(KOREAN J. CROP SCI.), 51(S), 2006

Crude protein (%)

Amylopectin (%)

Group Meanss.d Max. Min. Meants.d Max. Min.
I 12.3£1.6 ab' 15.8 8.7 92.3+0.7 ab 93.6 91.0
II 11.3+£13 b 13.1 9.8 88.8+5.1 b 91.6 78.5
I 12.4+2.1 ab 15.1 9.8 91.6+0.9 -ab 93.4 90.6
v 10.8+1.0 b 11.9 9.2 90.3+3.7 ab 923 80.7
A" 11.5+£0.7 ab 12.5 10.9 91.4+0.4 ab 91.7 90.8
VI 10.8+1.5 b 11.8 9.2 83.2+78 ¢ 92.2 78.6
vl 13.6x1.1 a 14.9 13.0 934404 a 93.8 93.2
VIII 11.5+1.7 ab 13.2 9.9 91.7+0.4 ab 92.1 91.2
IX 10.4+1.3 b 12.0 9.5 90.8+0.8 ab 91.4 90.0
"Means with the same letter within a column are not significantly different at 5% level by DMRT.
Table 6. Mean and frequency of genotypes at SSR loci related with kernel quality.
Trait Marker Chr. Marker genotype Fvalue P
no. 1 2 3 4 5 6 7 8
Amylopectin -~ umc1019 3 933 917 926 922 885 8.7 91.7 917 3.97 0.0014
content (5)T &) C)] 10 (1o &) %) 20)
" umc1020 6 91.6 912 86.8 92 92.4 5.60 0.0007
2 @) ® 4 ©
Protein content umcl019 3 13.7 11.6 124 12.7 10.5 11.5 12.5 114 3.74 0.0022
(5) &) @ a9 a9 6 G 2o
Peak viscosity umc1008 4 107 111 65 97 110 126 3.55 0.0072
(5) 2 (®) ® 6 O
" umc1020 6 115 112 63 107 105 3.89 0.0071
azy en @ 149 O
Final viscosity umc1008 4 138 162 87 127 136 154 4.87 0.0009
(5) @) ®) ® 62 O
” bnigl117 3 124 100 152 147 121 5.16 0.0012
€)) mn  an a3 @6
Breakdown bnlgi537 2 4.4 9.2 8.0 9.2 15.5 9.2 13.3 18.7 3.22 0.0059
H a5 3 14 @ ) 2 19
100-grain wt. umcl025 3 23.8 239 310 263 205 305 263 4.18 0.0015
as an O  as @ 3) @)
” bnlg1537 2 325 228 336 258 268 307 31.0 243 4.36 0.0006
®» a6 G @ (6) 2 19
Kernel length  bnlgl537 2 9.0 7.9 8.6 82 83 8.8 9.4 7.9 3.49 0.0034
»n a) & a4 @ (6) @ a9
1 umc1006 6 8.2 8.6 9.1 7.8 8.0 8.4 8.7 8.09 < 0.0001
(3) @ a1 @3 a9 @ @
Kernel width  bnlgl1537 2 8.8 8.1 9.6 8.4 8.4 8.8 8.9 8.1 3.20 0.0061
@ a4y 3 W @ 6) @ O
” umc1019 3 8.0 8.9 9.3 7.9 8.1 8.1 8.1 8.5 2.98 0.0099
(5) (5) @ Q0 a0 (5 (C) I )]
" umc1025 3 7.8 8.2 8.9 8.5 8.1 93 8.4 4.19 0.0015
as an O as @ (3) 7
" umc1006 6 7.7 82 9.2 8.1 83 8.3 8.6 420 0.0015
3 @  ado @3 a9 @ Q)

t( ) : Number of inbred lines with genotype
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