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ABSTRACT We evaluated the morphological characteristics
of 156 maize inbred lines, which were developed to breeding
normal maize variety at Maize Experiment Station, Gangwon
Agricultural Research and Extension Services, by examining
11 quantitative and three qualitative characteristics. On the
evaluation of three qualitative traits for 156 maize inbred
lines, most inbred lines showed yellow (85 and 84 inbred
lines) at tassel color (QL1) and silk color (QL2), and showed
semi erect (105 inbred lines) at plant type (QL3). While,
the evaluation of 11 quantitative traits for 156 maize inbred
lines, they showed the morphological variation in days of
tasseling (QN1, 56.5 to 76.0 days), days of silking (QN2,
59.0 to 85.5 days), stem thickness (QN3, 12.7 to 42.9 mm),
plant height (QN4, 111.8 to 239.8 cm), ear height (QNS,
48.2 to 126.5 cm), 100 kernel weight (QN6, 14.9 to 36.4 g),
ear length (QN7, 10.0 to 79.0 cm), setted kernel length
(QNS, 8.0 to 70.5 cm), ear thickness (QN9, 4.0 to 22.0 cm),
total kernel weight (QN10, 22.0 to 490.0 kg) and water
content (QN11, 9.3 to 11.9%), respectively. As a result, 11
inbred lines (00hf3, OOhfl9, 00hf30, 00hf36, 02S8069,
0258072, 02S8090, 02S8099, 05510011, 06S8085-6, 07S8011)
in the 156 normal maize inbred lines have showed comparatively
high values. While, the results of PCA (principal component
analysis) indicated that the ear length (QN7), setted kernel
length (QN8), ear thickness (QN9) and total kernel weight
(QN10) greatly contributed in positive direction on the first
principal components. And also, days of tasseling (QN1),
days of silking (QN2), plant height (QN4) and ear height
(QNS) contributed in negative direction on the second principal
component. Thus these morphological characters, which were
greatly contributed in the first and second principal components,

might be considered to be useful for discrimination among
156 normal inbred lines. Specifically, this study's assessment
of morphological characteristics of 156 normal inbred lines
will be helpful useful for normal maize breeding programs
such activities as planning crosses for hybrid and line deve-
lopment at Maize Experiment Station, Gangwon Agricultural
Research and Extension Services.

Keywords : maize, inbred line, morphological variation, principal
component analysis, maize breeding programs
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Table 1. Derivation of 156 normal maize used in this study.
Code  Pedigree Source Code Pedigree Source Code Pedigree Source Code Pedigree Source
No. Na. No. Na. No. Na. No. Na.
1 00hf1 Eongdan14 41 02S8133  P3282 81 0589024  Unknown 121 06S8135-6 Unknown
2 00hf3 Unknown 42 02S8145  Unknown 82 05510008 659 122 06S8140-1 choon3
3 00hf4 Unknown 43 03S8062  choonl 83  05S10011  Unknown 123 06S8146-7 Unknown
4 00hf5 Unknown 44 03S8095  Jangdan668 84 05510020 Unknown 124 07S8001 P57
5 00hf9 Unknown 45 0388101 Unknown 85 05510024 698 125 0758009 IP152
6 00hf11 Unknown 46 03S8125  choonl 86 05510027 choon2 126 07S8011 IP161
7 00hf17 N2BE/B73 47  03S8129  Jangdan653 87 05510032  choon3 127 0758024 Unknown
8 00hf19 Unknown 48  03S8132  Jangdan668 88 05510036  Unknown 128 0758031 Unknown
9 00hf21 Unknown 49  03S8145  Unknown 89 0658001 ISU pop T-C 8644-27 129  07S8038 Unknown
/ ISU Pop 5
10 00hf22 Unknown 50  03S8147  Unknown 90  06S8008  9071/6B-6 130 07S8045 Unknown
11 00hf23 Unknown 51  03S8170  Hwaseongl 91 0688012  9071/9B-1 131 0758056 Unknown
12 00hf24 Unknown 52 03S8172  Unknown 92 06S8013  ISU Inb.1368 132 0758062 Unknown
/(BS7/BT3-12) B#
13 00hf25 Hwaseongl 53 03S8196  DK713 93  06S8019  8321-18/12B-2 133 08S8001-3 NC3
14 00hf26 Unknown 54 03S8203  P3394/0h43 94 0688025  EV43-SR/4B-2 134 0958003 OOparent populationB
15 00hf27 P3790 55 03S8210  P3382 95  06S8030  EV43-SR/9B-5 135 0958005 Unknown
16 00hf28 Pioneer synthetic56 ~ 04S8029  Unknown 96  06S8035  New Int ISU Pop BS8 136  09S8010 O0parent populationC
17 00hf29 P3352 57 04S8045  Unknown 97  06S8038  B68 /(A239/A634-32) 137 0958014 Unknown
18 00hf30 Unknown 58  04S8047  P3394/0h43 98  06S8039  Unknown 138 0958017 P3223
19 00hf31 Unknown 59  04S8056  P3394/KS6 99  06S8042  IB89A-D14 139 0958020 NC5514
1368/ISUINB 7B-1
20 00hf36 Eongdan14 60  04S8064  P3282 100 06S8048-9 Unknown 140 B84 B84
21 00hf37 Unknown 61  04S8071 Unknown 101  06S8052  Unknown 141 Oh43 Oh43
22 00hf38 Unknown 62 04S8077  Unknown 102 06S8056  Unknown 142 Va8s Va85
23 00hf39 Unknown 63  04S8080  choon3 103 06S8058  Unknown 143 B73 B73
24 00hf40 Unknown 64 04S8083 choon4 104 06S8061-62 Unknown 144 FR35 FR35
25 00hf41 P3352 65  04S8089  Unknown 105 06S8065-6 Unknown 145 CML177 CML177
26 00hf42 Unknown 66  04S8093  P3282/KSISA 106 06S8070  Unknown 146 8112 8112
27 00hf43 Unknown 67  04S8098  Unknown 107 06S8072  Unknown 147 Ho-5 Ho-5
28 00hf44 Unknown 68  04S8131 96KPC flint 108 06S8079  Unknown 148 SIM6 SIM6
/ greenl
29 0258012 P3525 69  04S8140  Unknown 109 06S8085-6 Unknown 149  NK487 NK487
30 02S8019  Unknown 70  04S8147  Unknown 110 06S8088-9 Unknown 150  NK692 NK692
31 0258021 Unknown 71  04S8151 Unknown 111 06S8094  Unknown 151 NK698 NK698
32 02S8069  N2BE/B73 72 04S8165  Unknown 112 06S8097  Unknown 152 Oh 599 Oh 599
33 02S8072  Unknown 73 04S8171 Unknown 113 06S8101-2 Unknown 153 Gem 002 Gem 002
34 0258086  P3790 74 04S8179  Uniseed 114 06S8104  Unknown 154 Fongdanl3 male Eongdanl3 male
35 02S8088  Unknown 75 04S8187  Unknown 115 06S8107  Unknown 155 HF1 P3358
36 0258090  Hwaseongl 76 0588020  Unknown 116  06S8110-3 Unknown 156  HF2 N2BE/B73
37 02S8099  Unknown 77 0588027  S133 117 06S8116-9 Unknown
38 02S8114  Unknown 78 0588039  Unknown 118 06S8127  Unknown
39 0258120  P3358 79 0589008  Unknown 119 06S8130-1 Unknown
40 02S8128  Unknown 80 0589019 698 120 06S8133  choon2
59.0~85.54 9] WHOZ, Hat 72.8+5.8Y€ 9] 7S R & S AASE= 58 ¥4 5 sfuro]tiKashiwagi et al., 2008).
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Table 2. Characters used in the morphological analysis among 156 normal maize accessions.

Abbreviation Character When/how measured Category

QL1 Tassel color at flowering stage yellow-1, bright purple-2, purple-3
QL2 Silk color at flowering stage yellow-1, bright purple-2, purple-3
QL3 Plant type at maturing stage erect-1, semi erect-2, prostrate-3
QN1 Days of tasseling at maturing stage days

QN2 Days of silking at maturing stage days

QN3 Stem diameter at maturing stage mm

QN4 Plant height at maturing stage cm

QNS Ear height at maturing stage cm

QN6 100 kernel weight after harvest g

QN7 Ear length after harvest cm

QN8 Setted kernel length after harvest cm

QN9 Ear thickness after harvest cm

QN10 Total kernel weight after harvest kg

QNI11 Water content after harvest %

Table 3. Mean, standard deviation, range and accession number for 14 quantitative and qualitative characters among 156 normal

maize accessions.

Morphological character Mean = SD or Accession number Maximum Minimum
QL1 (Tassel color) yellow (85%), bright purple (57), purple (14) - -

QL2 (Silk color) yellow (84), bright purple (52), purple (20) - -

QL3 (Plant type) erect (27), semi erect (105), prostrate (24) - -

QN1 (Days of tasseling) 66.7+4.2 56.5 76.0

QN2 (Days of silking) 72.8+£5.8 59.0 85.5

QN3 (Stem diameter) 16.2+2.6 12.7 429

QN4 (Plant height) 166.0+£21.9 111.8 239.8
QNS (Ear height) 84.3+17.3 48.2 126.5
QN6 (100 kernel weight) 24.4+4.4 14.9 36.4

QN7 (Ear length) 47.0+17.9 10.0 79.0

QN8 (Setted kernel length) 40.7+£15.7 8.0 70.5

QN9 (Ear thickness) 14.2+4.7 4.0 22.0
QNI10 (Total kernel weight) 175.6+97.6 22.0 490.0
QNI11 (Water content) 10.0+0.3 9.3 11.9

* Inbred line number of 156 normal maize inbred lines for each character.

79.0 cm®] W91E trehfoich. HYHQNS)S Ak 80 em ALY )9 DH W] Qon], £ AT Ao
oAl 2 70.5 cm®] W=, Bt 40.7415.7 em®] gh= v ©]&H 156719 A AlEE 1‘415@4 olatu} FAof ¥
BRI QIE. o] (QN9)2 4.0~22.0 em®] WIS Eion,  H 5719 FASof st HlalE =2 25 Uedi= 4
Bt 14.2+4.7 eme UYEHISITE SAFQNI0)S #4220 S5 FRlskdth 2 Ay, 156719 AAAETE SollA

kgol Al 2|t 490.0 kgo] W=, Ht 175.6+£97.6 kg= U
BRIl ARt o2 o]aaf Filof Hojshs FHS2 ¢

117§¢] A}2]AE(00hf3, 00hf19, 00hf30, 00hf36, 02S8069,
0258072, 0258090, 0258099, 05510011, 06S8085-6, 07S8011)
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Table 4. Pearson correlation coefficient among 11 quantitative traits in 156 normal maize accessions.

QN2 QN3 QN4 QNS5 QN6 QN7 QN8 QN9 QN10 QNI11
QN1 0.837**  -0.063 0.263**  0.544**  -0.009 -0.073 -0.131 -0.073 -0.093 -0.185%*
QN2 -0.055 0.206**  0.410**  0.036 -0.277**  -0.334%*%  -0.275%*  -0.311** -0.260**
QN3 -0.156 -0.188*  0.112 0.071 0.092 0.042 -0.019 -0.151
QN4 0.736**  -0.061 0.192* 0.167* 0.174* 0.180* -0.062
QN5 -0.04 0.091 0.08 0.165% 0.207**  -0.09
QN6 -0.028 -0.021 0.05 0.184* 0.008
QN7 0.975*%*  0.878**  0.663**  0.141
QN8 0.881**  0.722**  0.152
QN9 0.767**  0.194*
QN10 0.266**
* *¥% : Significant at 5% and 1% levels, respectively
Table 5. Eigen vector and cumulative variance of the first and et al., 2013).

second principal components.

Eigen vector

Traits

PC1 PC2
QN8 (Setted kernel length) 0.946 0.040
QNO (Ear thickness) 0.934 -0.027
QN7 (Ear length) 0.926 -0.008
QNI10 (Total kernel weight) 0.841 -0.014
QL2 (Silk color) 0.377 -0.283
QNI1 (Water content) 0.268 0.254
QN4 (Plant height) 0.251 -0.659
QL1 (Tassel color) 0.190 0.039
QNS5 (Ear height) 0.171 -0.826
QN3 (Stem diameter) 0.034 0.189
QN6 (100 kernel weight) 0.025 0.055
QN1 (Days of tasseling) -0.157 -0.839
QL3 (Plant type) -0.261 0.348
QN2 (Days of silking) -0.384 -0.770
Cumulative variance(%) 27.963 19.445
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Fig. 1. Scatter diagram of 156 normal maize inbred lines based on principal components I (PC1) and II (PC2).
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