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ABSTRACT We evaluated the morphological characteristics
of 79 popcorn inbred lines, which were developed to
breeding popcorn variety at Maize Experiment Station,
Gangwon Agricultural Research and Extension Services, by
examining ten quantitative and three qualitative characteristics.
In the survey of 3 qualitative traits for 79 popcorn inbred
lines, most inbred lines respectively showed purple (46
inbred lines) at tassel color (QL1), green (55inbred lines)
at silk color (QL2) and green (75 inbred lines) at stem
color (QL3). While, on the survey of 10 quantitative traits
among 79 popcorn inbred lines, they showed the morphological
variation in plant height (QN1, 174.2434.9 c¢cm), ear height
(QON2, 103.4£24.7 cm), ear length (QN3, 9.4+3.0 cm),
kernel setting length (QN4, 8.4+2.6 cm), ear thickness
(QNS, 24.947.7 mm), ear row number (QN6, 14.0+£2.3
number), ear weight (QN7, 36.5+26.0 g), kernel weight
(QNS, 30.9£19.3 g), 100 kernel weight (QN9, 10.4+3.8 g)
and germination rate (QN10, 95.3+8.1%), respectively. As
a result, 5 inbred lines (PS0-001, PS0-003, PS1-002,
PS1-003, PS2-009) in the 79 popcorn inbred lines have
showed comparatively high values for the five quantitative
traits. On the principal component analysis, silk color
(QL2), ear length (QN3), kernel setting length (QN4), ear
thickness (QNS5), ear weight (QN7), kernel weight (QNS)
and 100 kernel weight (QN9) greatly contributed in
positive direction on the first principal components,
whereas tassel color (QL1), stem color (QL3), ear height

(QN2) and ear row number (QN6) contributed in negative
direction on the first principal component. In addition,
plant height (QN1), ear height (QN2), and kernel weight
(QN8) contributed in positive direction on the second
principal component, and also tassel color (QL1), silk color
(QL2), ear length (QN3), ear row number (QN6) and 100
kernel weight (QN9) contributed in negative direction on
the second principal component.

Keywords : Maize, popcomn inbred line, morphological variation,
principal component analysis, maize breeding programs.
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Table 1. Derivation of 79 popcorn inbred lines used in this study.
Code No. Pedigree Name Source Code No. Pedigree Name Source
1 HP1 Unknown 41 DS9-006 02Pink-1-1-T1-1-T1-2-2-2-1
2 HP2 Unknown 42 DS9-009 De0216-1-2-1-1-1-T1-1-1-1
3 HP3 Unknown 43 DS9-016 02Black-1-1-1-T1-2-T1-1-2-1
4 HP4 Unknown 44 DS10-005 De0020-3-1-2-1-1-T1-1-1-1-1
5 HP5 Unknown 45 DS10-007 De0205-1-T6-3-1-1-T1-1-1-1-1
6 HP6 Unknown 46 DS10-015 De0219-1-T1-1-1-1-T1-1-1-2-1
7 HP7 Unknown 47 PS0-001 804294
8 HPS8 Unknown 48 PS0-002 American cultivar
9 HP9 Unknown 49 PS0-003 Jecheon landrace
10 DS0-001 147565 50 PS1-001 09PS0001-1
11 DS0-002 147995 51 PS1-002 09PS0002-1
12 DS0-004 Jeongseon landrace 2 52 PS1-003 09PS0003-2
13 DS0-005 Chuncheon landrace 1 53 PS2-001 08PS0001-1-1
14 DS0-006 Chuncheon landrace 2 54 PS2-003 08PS0002-1-1
15 DS0-016 K127054 55 PS2-007 08PS0003-1-1
16 DS0-017 K147055 56 PS2-009 08PS0004-1-1
17 DS0-020 K021731 57 PS7-001 0310-1-1-1-1-1-1-1
18 DS0-021 K021732 58 08DS10003-1 Unknown
19 DS0-022 K021737 59 08DS10006-1 Unknown
20 DS0-023 K021739 60 07DS10002 Unknown
21 DS0-024 K021741 61 07DS10005 Unknown
22 DS0-025 K100223 62 07DS10006 Unknown
23 DS0-026 K037275 63 KP1 Unknown
24 DS1-001 09DS0001-1(K100223) 64 KP2 Unknown
25 DS1-002 09DS0003-1(K127047) 65 KP5 Unknown
26 DS1-003 09DS0004-1(K127048) 66 KP6 Unknown
27 DS1-004 09DS0011-1(K037275) 67 KP7 Unknown
28 DS2-001 08DS0001-2-1(807251) 68 KP11 Unknown
29 DS2-003 08DS0002-1-1(900068) 69 KP16 Unknown
30 DS2-006 08DS0008-1-1(K001453) 70 KP19 Unknown
31 DS2-009 08DS0009-1-1(K001534) 71 KP20 Unknown
32 DS2-011 08DS0012-1-1(K002675) 72 KP21 Unknown
33 DS2-013 08DS0016-2-1(K021733) 73 KP22 Unknown
34 DS2-014 08DS0018-1-1(K021735) 74 10PS11001 Unknown
35 DS2-022 08DS0019-1-1(K021736) 75 10PS11003 Unknown
36 DS2-026 08DS0022-1-1(K021740) 76 10PS11004 Unknown
37 DS2-028 08DS0023-1-1(K044730) 77 07PS10003 Unknown
38 DS2-032 08DS0026-1-1 78 08PS10006 Unknown
39 DS3-001 07DS0001-2-1-1 79 08PS10012 Unknown
40 DS9-002 De0208-1-1-1-T1-1-3-1-3-1
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Table 2. Characters used in the morphological analysis in 79 popcorn inbred lines.

Abbreviation Character When/how measured Category

QL1 Tassel color at flowering stage green-1, light purple-2, purple-3
QL2 Silk color at flowering stage green-1, light purple-2, purple-3
QL3 Stem color at flowering stage green-1, light purple-2, purple-3
QN1 Plant height at maturing stage cm

QN2 Ear height at maturing stage cm

QN3 Ear length after harvest cm

QN4 Kernel setting length after harvest cm

QN5 Ear thickness after harvest mm

QN6 Ear row number after harvest number

QN7 Ear weight after harvest g

QN8 Kernel weight after harvest g

QN9 100 kernel weight after harvest g

QN10 Germination rates after harvest percentage

Table 3. Mean, standard deviation, range and accession number for 13 quantitative and qualitative characters in 79 popcorn

inbred lines.

Morphological character Unit Mean + SD or Accession number Maximum Minimum
QL1 (Tassel color) color green (29%), light purple (46), purple (4) - -
QL2 (Silk color) color green (55), light purple (18), purple (6) - -
QL3 (Stem color) color green (75), light purple (4) - -
QN1 (Plant height) cm 1742 + 349 288.0 100.4
QN2 (Ear height) cm 1034 + 247 183.0 57.6
QN3 (Ear length) cm 94 + 3.0 17.0 35
QN4 (Kernel setting length) cm 84 £ 2.6 17.0 3.5
QNS5 (Ear thickness) mm 249 = 7.7 37.0 2.0
QN6 (Ear row number) number 14.0 + 23 22.3 10.0
QN7 (Ear weight) g 36.5 + 26.0 124.0 5.0
QN8 (Kernel weight) g 309 + 19.3 102.0 4.0
QN9 (100 kernel weight) g 104 + 3.8 20.9 2.5
QN10 (Germination rates) percentage 953 + 8.1 100.0 70.0
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Table 4. Pearson correlation coefficient between 10 quantitative traits in 79 popcorn inbred lines.

Ear Ear Kernel setting Ear row Ear Kernel 100 kernel Germination

Height  length length thickness number  weight  weight weight rates
Plant height 0.866**  0.115 0.271%* 0.256* -0.045 0.173 0.353**  -0.002 0.097
Ear height -0.064 0.112 0.214 -0.050 0.029 0.371*%*%  -0.111 0.103
Ear length 0.891** 0.218 -0.127 0.683**  0.506** 0.652** 0.090
Kernel setting length 0.231* -0.078 0.740**  0.635%* 0.598** 0.035
Ear thickness 0.254*  0.388** (0.377** 0.350%* 0.166
Ear row number 0.081 0.241* -0.154 -0.195
Ear weight 0.610%* 0.665%* -0.036
Kernel weight 0.502%* 0.130
100 kernel weight 0.193

* %% Significant at 5% and 1% levels, respectively.
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Table 5. Eigen vector and cumulative variance of the first
and second principal components.

Eigen vector"

Traits
PCI PC2
QL1(Tassel color) -0.076 -0.107
QL2(Silk color) 0.608**  -0.172
QL3(Stem color) -0.118 0.058

QN1 (Plant height) 0.113 0.944**
QN2(Ear height) -0.046 0.965%*
QN3(Ear length) 0.907**  -0.001
QN4(Kernel setting length) 0.899** 0.194
QNS5(Ear thickness) 0.271* 0.163

QN6(Ear row number) -0.142 -0.079
QN7(Ear weight) 0.842%* 0.061
QN8(Kernel weight) 0.627** 0.375**
QNO9(100 kernel weight) 0.782**  -0.137
QN10(Germination rates) 0.024 0.050
Cumulative variance(%) 32.105 16.528

YRotation Method: Varimax with Kaiser normalization.
*, *¥% : Pearson correlation between trait and PC in significant
at 5% and 1% levels, respectively.
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