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Classification of Local Waxy Corn Varieties in Gangweon Province by
Principal Component and Cluster Analysis

Cheong Ki Hong, Sang Keon Ha, Seong Yeul Lee, Doo Yeul Kim, Han Beom Lee,
Sei Ki Han, Beom Lyang Huh, and Kweon Suk Sult*

ABSTRACT: To obtain the basic information for breeding of waxy corn, 30 local varieties were collected
in the Gangweon Province and tested in the field. Nine quantitive quality among them were analyzed and

classified by the principal component and single cluster analysis.

Ear weight and plant height showed higher variation among the characteristics in the collected varieties
followed by 100 grains weight, ear length, ear diameter and days to silking. Ear weight that is one of yield
components was considered as a desirable characteristics for selection because of its higher variation. Principal
component analysis with nine characteristics showed that 849% of whole characteristics could be explained by
1st-4th component.

The principal component was composed of plant height, ear height, ear length and days to silkiﬁg in the
1st component, No of ear/m? and 100 grains weight in 2nd, ear diameter in 3rd, and no striking characteristics
in 4th.

Two variety groups which had different days to silking with high yielding capacity of their high ear num-
ber could be classfied by varietal scoring or 1st and 2nd component. It could be used for selection of variety
according to cultural methods.

In the result of cluster analysis, the varieties were calssfied into nine groups by the distance. Among the
groups, there are two groups included more than 7 varieties and they were represented the waxy corn in
Gangweon province, The main characteristics of the waxy corn in this province were mid-late maturity, high
plant height and high yield.

Key words: Local waxy corn, classification, principal component analysis, cluster analysis.
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Table 1. Collection places and codes of 30 varieties
collected in Gangweon Province

Collection place Code
Chunseong Ci
Cc2

C3

C4

Hongcheon H1
H2

H3

Hoengseong HS1
HS 2

HS 3

Weonseong w1
Yeongweol Y1
Pyeongchang P1
Jeougseon J1
J2

Cheolweon CH1
Hwacheon HW1
Yanggu YA1
YA2

Inje 11
Goseong G1
Yangyang YYi
YY2

YY3

Meongju M1
M2

M3

Samcheog S1
S2

S3
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Table 4. Eigin value and contribution of principal component amalysis

Variable Z1 z2 Z4 Zs Z6 z7 Z8 Z9
Eigin value 37 2 14 0. 63 0. 59 0. 35 0. 28 015 009
Contribution 4155 2374 6. 99 6. 53 3 85 316 L 62 1 01
Cumulative contribution 41 55 65. 29 83 84 90. 36 94, 21 97, 37 98.99 100. 0
Table 5. Correlation between variable and component

Variable Z1 72 Z3 Z4
Days to silking 0. 694* ~0. 550 -0. 27 0. 164
Plant ht. 0. 992%* -0. 020 -0 055 -0, 048
Ear k. 0. 892 ** -0. 186 -0 084 -0. 033
Culm diam. 0.674% 0. 356 017 0. 532
Ear length 0. 739% -0. 084 0, 496 -0. 106
Ear diam. 0. 398 0. 478 -0, 692% 0. 023
Ear wt. 0.537 0. 476 037 -0 252
No. of ear/m? -0. 325 0. 758* 0. 143 0. 356
160 grain wt. 0. 235 0. 798 %+ -0. 184 -0, 342

Table 6. Princi component score of 30 varieties

#2(22)% FERH 100 8E, de o4 i o e e o
RS Holm glon FWA3(Z3) ol4z7]o M Var. Z1 72 73 Z4
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. C2 -2095 -0.297 1459 -0, 629
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B 2R (2% *’?ﬁ"l“ Hpi= el B C3 1036 - 0. 380 -0. 370 0. 779
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1 0,116 -0.119 0. 392 -0, 406
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S3  0.203 -0.028 -0, 218 -0. 429
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Fig. 1. Scatter diagram of 30 varieties according
to Z, and Z, principle component scores.
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Fig. 2. Dendrogram of 30 varieties of waxy corn
collections classified by single cluster
analysis.
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Table 4. Eigin value and contribution of principal component analysis

Variable Z1 Z2 Z3 Z4 Z5 Z6 Z7 Z8 Z9
Eigin value 374 2. 14 L 04 0. 63 0. 59 0. 35 0. 28 015 0. 09
Contribution 41 55 23 74 1L 55 6. 9 6. 53 3 85 316 162 L 01
Cumulative contribution 41 55 65. 29 76. 84 83 84 90. 36 94, 21 97. 37 98.99 100. 0
Table 5. Correlation between variable and component

Variable Z1 72 Z3 Z4

Days to silking 0. 694% -0. 550 -0. 27 0. 164

Plant ht. 0. 992%* -0. 020 -0. 055 -0. 048

Ear ht. 0. 892 ** -0. 186 -0. 084 -0. 033

Culm diam. 0.674% 0. 356 0171 0 532

Ear length 0. 739% -0. 084 0. 496 -0. 106

Ear diam. 0. 398 0. 478 ~0, 692% 0. 023

Ear wt. 0. 537 0 476 0 377 -0. 252

No. of ear/m? -0..325 0. 758% 0, 143 0. 356

100 grain wt. 0. 235 0. 798 ¥* -0. 184 -0, 342
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Table 6. Principal component score of 30 varieties
of waxy corn collections

Var. Z1 72 Z3 Z4

Ci 1108 ~ L1534 -0. 557 -1 209
Cz -2.095 -0.297 1 459 -0. 629
C3 1 036 -0. 380 -0. 370 0. 779
C4  -0574 -0.530 0. 682 -1 232
H1  -0020 0.530 0. 399 0. 494
H2 -0. 206 0. 023 1 324 -0, 712
H3 1 299 -0.154 0. 662 1 062
HS1 1278 -1.328 0. 229 -1 237
HS2 -0.444 0.543 -0. 591 0. 426
HS3  0.568 0.753 1032 2339
w1 1 829 0. 097 0. 035 1 736
Y1 -0. 883 1323 0. 061 L 580
Pi 0.116 -0.119 0. 392 -0. 406
J1 0. 037 0.046 0 619 0. 274
J2 -0175 0. 566 -0. 926 -0. 466
CH1 0.510 0311 L 053 0. 803
HW1 -¢ 203 0.294 0. 481 ~0, 301
YAl 0. 795 -1424 0. 166 -1 449
YA2 -0 022 -0.194 -0.491 -0. 841
I1 0. 440 -0.771 -1 210 -0, 981
Gl -1 957 0. 447 1 039 ~0. 869
YY1  0.430 -0.522 -0.634 -0, 074
YY2 -0.304 0.034 111 0. 496
YY3 0. 782 0. 782 -2.073 1 241
M1 -1 511 -0.221 -0.126 ~1 465
M2 -0.819 0.560 -1595 -0 431
M3  -0.408 0. 707 -0. 169 0. 003
S1 -0.130 0.742 ~-0. 998 1 061
$2  -0.679 0. 348 ~-0. 785 0. 498
S3 0. 203 -0. 028 -0, 218 i -0 429
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Fig. 1. Scatter diagram of 30 varieties according
to Z, and Z, principle component scores.
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Fig.2. Dendrogram of 30 varieties of waxy corn
collections classified by single cluster
analysis.
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Table 7. Characteristics of variety group classified by single cluster analysis

Variety group

Characteristics Mean
1 1 i v \' v Vi ' | K
D. S (days) 89.5 88. 0 89. 0 98 3% 96 0* 97.0%* 8L O 83.0 83. 0 9L 1
P.H(cm) 25L 0% 2160 191 0 272, 1% 252 0* 265 0% 20L0 2280 228. 0% 249, 8
E. H(cm) 133.7 103. 5 9L 0 161 7% 160 0* 16L 0* 950 105. 0 105 0* 137. 1
C.D(cm) 2.6 2.5 2.3 26 2.6 2. 7% 2 4 2.7% 2.6 2.6
E. L (em) 15.0 14. 6 132 16. 6* 14. 6 131 137 13.6 13, 2* 15. 1
E. D(cm) 4.3 4.1 3.6 4.3 4.3 4. 7% 3.9 4 4 49 43
E.W(g/ear) 109.9% 75.6 68. 5 105 0*  65.5 53. 5 79. 2 121 6* 12L7* 97.8
N. E (ear/m?) 4.6% 4.3 4. 6% 4.3 4. 4 4. 4 4 7% 4. 8% 4.4 4.5
W. T(g) 21 0% 16. 6 12. 3 17. 2 20, 5% 18. 8 14. 7 2L 6% 21 6% 19. 3

% Indicates the figures beyond the mean of 30 varieties
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