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Physioecological Characteristics and Phylogenetic Relationships Based
on Multivariate Analysis on Colocasia antiquorum Schott

Kyeong Gu Choi* and Nam Hee Yoo*

ABSTRACT : Twenty-four major ecological and physiolosical characters of the 54 accessions of
taro (Colocasia antiquorum) were observed in the growing seasons of 1995 and 1996 in Chonju, Korea.
The average days to emergence of the 54 accessions were 21. 7 and the accession which had the shortest
days to emergence was Kurye #2. Petiole color of most accessions was green, except Ichon #1, Iri #1,
Puan #1 and Taiwan #1 which had purple peticles. All the accessions had cormels except Taiwan #1 which
had long runners without cormels. Average vield of the accessions was 3,719 kg/10a and total cormel
weight, average cormel number, average cormel and average corm weight were 787g/plant, 39.2/plant,
20. 3g/cormel, and 263.6g/plant, respectively. Accessions Chongju #1 and Wanju #1 showed superiority
in the three important characters, total cormel weight/plant, average cormel weight, and corm weight.
Multivariate analysis for the 24 characters indicated that petiole color and cormel type had relatively higher
coefficient of variation, 56.8 and 44.4%, respectively. Fifty four taro accessions could be classified into 11
groups with D(ND?) value of 110 on the basis of phenotypical characteristics. Most accessions were inclued in
Group II. The Group 1 in which Taiwan #1 was included was genetically the most distant from the other
groups. Accessions with purple petioles were grouped into the three different subgroups in which green
petiole accessions were not included, indicating high dissimilarity between the different petiole color ac-
cessions. All the accessions grouped into the Group VI, Chongju #1, Wanju #1, Wanju #3, and Taechon
#2, had higher bioogical yvield. Some accessions collected from the same district showed a high dis-
similarity by being classified into the different subgroups.

Key words : Taro, Colocasia antiquorum, Accessions, Multivariate analysis, Phylogenetic relationships
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Table 1. Taro accessions collected from domes-

tic and abroad.

Code  Name of  Code  Nameof  Code  Name of
No. accession No. accession No. accession

—

Swon  #1 19  Chongup #
Suwon  # N0 W #1 3  Posong
Ichon #1021 Tksan #2239 Hadong #1
lchon #2 22 Pun #1 40  Semngh #2
Posung #3323 Pum  # 41  Haenam #1
Taechon # 4 Kme #1142 Chilgk £
Nonsan #1 25  Chinan #1 43 Andong #
Taepon #1 2%  Wan  #4  44  Kimchon #1
Chonan #1207 Wamn  #1 45  Jomchon #1
10 Vusung #1028 Wanjp #3466 Sangu
11 Chinchon #1 29 Namwon #

12 Umsong #1 30  Seungn #4 48  Kimhae £l
13 Chinchon #3310 Koksung 33 49 Kimhae #2
14 Chongit #1 32 Koksung # Cher 41
15 Chechon #1 33 Kuve #1 51  Indonesia #
6 Pom  # 0% Koy #2052 Japm fl
17 Okchon #1 35  Sunchon #1 53 Japan  #2
18 Chongup #1 3 Kvgawdl M Tawan
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Table 2 Botanical characters of taro ac-
cessions - at the emergence and

early stage of growth.

Code N Inifistion of Emergence Days to Emeence  Petidle  Plant
of womson emergence dde enmgee rate(%) color e
1 May 9 Mav 11 21 100 Green E
2 May 8 May1l 21 9% Green  E
3 May 8 Mav I 2 0 Puple  F
4 May 8 May 1l 21 90 Green ~ E
5 May 9 Mav 12 2 100 Green  E
b May 9 May12 22 95 Green  E
7 Mav 100 May 12 22 100 Green  E
8 May 100 May 13 23 9 Green S
9 May 9 Mav 13 23 9 Green  E
10 May 8 May 13 23 % Green S
1 May 8 Mav 11 2 100 Green E
12 May 8 May 1l 21 100 Purple  F
13 May & Moy 12 2 95 Green S
1 Mav 7 Marll 21 4 Green  E
15 May ¢ Mav1d 23 95 Green  E
16 May 100 May 13 23 9% Green  E
17 May 9 Mav1d 23 90 Green L
18 May 8 May 12 22 100 Green L
19 May 10 Mav 13 23 100 Green S
20 May 8§ May 1l 21 100 Red Puple F
2 May § Mav13 23 9% Green L
2 May 6 Maw 102 100 Green  E
23 May 8 Mav 13 23 100 Red Puple F
24 May 7 Mav12 2 % Green  E
% May 8 Mav 12 22 100 Green  E
2 May 5 May 10 20 % Green E
a May 8 Mav1l 2 100 Green S
2% Mav 8 Mav 1l 2 % Green E
% Vay 9 May 12 22 9 Green S
30 May 7 May 1l 2 100 Green  E
31 May 8 Mav1l 2 100 Green S
32 May 8 May12 2 95 Green S
3 May 9 Mav 1l 2 60 Green S
M May 4 May 8 18 43 Green S
35 May 9 Mav12 2 9 Green  E
36 May 9 May 1 2 100 Green E
7 May 8§ Mav 12 22 490 Green S
3 May 7 May 12 22 95 Green S
3 Mav 6 Mav 1l 21 95 Green L
40 May 9 May 12 22 9 Green S
4 May 7 Mav10 20 45 Green  E
42 Mavy 7 NMavll 21 40 Green  E
43 May 10 Mav 13 23 90 Green  E
4 May 9 May 13 23 9% Green S
45 May 100 May 13 3 50 Green S
46 May 9 May 13 3 9 Green S
47 Vay 7 o Mav 1l 21 100 Green S
48 Mav 6 May 10 20 100 Green S
49 May 7 Mav10 20 9% Green S
50 May 7 Mav 9 19 100 Green  E
51 May 100 May 13 23 9 Green S
52 May 11 May 13 23 %0 Green S
a3 May 11 May 13 23 40 Green S
M May 10 May 13 B 100 liohtpape F

a: See Table 1, b: E(erect type), F (fascicular
type), S (spreading type).
% Cormels of the taro accessions were planted on
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Table 3. Phenotypical variation of aerial part of taro accessions in Jun. and Sep. of 1995 and 1996.

Code* June September
o, of Number  Total Leaf Leaf Peticle  Petiole  Number  Total Leaf Leaf Petiole  Peticle
. of petiole  number  length width length  diameter of petiole number - length width length  diameter
accession yundles  of leaves  (cm) {em) (cm) {em)  bundles of leaves  {cm) {em) {em) {cm)

1 L0 5.0 25.6 19.8 3.3 1.66 2.0 4.0 42.0 37.0 90.3 5.56
2 1.2 5.6 2.9 2.0 32.1 1.66 L4 4.5 38.3 34.0 9.5 5.56
3 1.0 5.4 2.7 19.6 8.7 L3 1.0 5.0 345 30.5 80.5 4.7
4 1.2 56 2.9 2.0 32.1 1.66 L4 4.5 38.3 34.0 915 5.56
b 1.8 6.2 2.8 20.8 32.6 1.58 L6 6.3 39.5 34,5 9.0 6.01
6 L0 4.6 4.4 20.3 2.4 141 2.0 4.0 48.0 43.8 102.5 6.19
7 L0 4.8 25.0 22.3 30.9 1.67 L8 6.6 49.3 43.8 107.5 6.51
8 1.0 4.4 21.2 19.5 30.5 1.33 L2 5.0 40.0 33.5 83.0 5.85
9 1.2 5.8 23.0 19.5 26.6 L3 L2 4.8 48.5 44.3 98.5 6.20
10 1.4 5.4 21.4 19.4 8.7 1.36 L2 5.0 340 28.5 82.0 4,65
11 1.8 7.6 26.8 19.4 30.5 151 1.6 4.5 4.0 38.0 9.3 0.4
12 L6 6.8 19.7 17.3 30.0 L32 L5 5.0 30.0 25.0 72.3 3.8l
13 1.4 6.2 205 23.4 32.1 1.56 1.2 4.0 52.0 47.0 104.8 5.65
JE) 1.2 5.0 21T 17.7 3L 126 2.2 6.8 4.0 40.8 97.8 6.40
15 1.4 6.0 1.7 17.0 22.2 0.99 L0 5.0 36.0 313 78.3 5.0
16 1.6 7.4 22.5 20.6 LT L3 L0 4.0 42.5 35.0 9.5 6.42
17 1.0 4.6 22.6 18.5 21.9 1.20 1.0 4.5 39.5 3.3 87.8 4.93
18 L2 5.6 26.1 2Lb 2.6 1.45 L6 4.0 48.8 43.8 106.0 5.99
19 1.2 54 23.0 19.8 29.3 1.65 L1 7.0 3.3 3L3 78.3 4.86
20 1.4 6.2 2.1 19.5 29.0 1.3 1.4 5.6 3.5 325 82.5 5,58
21 1.0 5.0 25.1 0.7 28.8 146 L2 5.0 50.8 46.0 100.0 b.42
22 L0 5.0 2.1 218 2.7 1.46 1.6 6.2 47.0 40.0 103.8 5.90
23 L2 5.8 20.3 18.2 21.8 1.47 1.3 5.8 36.5 310 99.5 6.4
24 L2 5.8 24.5 2.7 2.3 L3 1.2 4.8 42.5 39.0 102.3 6.31
2 L0 5.4 22.4 2.6 2.7 L3 1.2 4.8 47.8 40.5 99.3 591
2 1.6 6.6 2.3 2.4 3.4 184 L6 6.4 42.5 36.0 9.5 6.63
2 L0 4.6 24.6 22,9 30.2 L57 L2 4.6 028 48.5 108.5 7.55
28 L2 5.2 2.1 219 1.1 143 1.4 5.6 47.0 42.3 99.8 6.86
29 1.2 4.8 20.5 22.6 2.7 1.63 1.2 2.0 35 34.0 92.5 6.53
30 1.2 5.6 24.9 2.1 28.9 1.66 2.0 6.8 4.5 40.3 102.8 6.09
3l 1.0 4.4 213 19.4 28.4 L37 14 5.4 43.0 38.8 90.3 5.78
32 1.2 5.6 2.4 20.6 a1 150 1.2 4.4 46.3 3.8 100.0 6.34
33 1.0 4.4 22.3 20.8 29.5 142 1.2 4.4 4.5 40.0 1015 6.02
34 1.0 44 2.7 20.6 2.1 1.48 L0 3.6 44.5 39.3 110.0 6.19
35 L0 4.4 22.8 214 21.9 1.32 1.0 4.4 3.5 30.0 83.5 4.8
36 1.8 6.6 2.7 2.1 32.9 1.42 L2 5.0 4.5 35.9 9.0 545
37 L0 5.2 25.0 22.4 2.7 143 1.2 4.0 46,5 40.5 100.3 5.59
38 L0 4.2 22.3 19.2 2.6 1.29 1.2 4.0 38.0 3.9 36.0 5.64
3 1.4 6.2 2.1 22.2 316 163 2.0 7.6 4.5 37.8 109.0 b.78
40 L4 6.0 217 18.2 2.9 L3 L6 5.2 40.0 3.5 95.8 6.43
41 Lo 44 2.2 19.1 30.3 L4 1.2 4.6 42.3 4.8 85.3 6.37
42 L0 4.6 2.1 20.0 28.0 143 L0 3.6 43.3 38.0 9.0 6.21
43 L0 4.4 20.7 174 27.2 L19 L8 58 41.8 3.5 91.0 6.15
4 10 4.2 2.5 20.3 2.0 1.35 L4 5.2 42.3 38.3 %.0 5. 8%
4 L6 6.0 2.1 22,0 330 143 L0 42 38.5 35.0 92.5 4.89
46 L0 3.0 26.1 22.0 3.0 147 1.2 4.6 34.0 30.0 86.0 513
47 1.4 5.6 23.8 20.7 6.7 139 L6 5.4 43.0 36.5 89.5 5.23
48 L2 5.2 243 2.5 2.7 L5 L6 5.8 46.3 9.3 100.5 6.70
49 1.4 5.8 211 17.1 26.8 121 12 4.6 43.3 3.8 91.0 5.82
0 1.2 4.0 23.0 20.4 32.2 1.3 1.8 6.3 40.0 3.0 92.8 5.28
51 1.2 2 19.5 16.3 2.8 L1 1.4 5.4 42.5 37.8 104.0 7.02
52 1.0 4.0 20,8 17.3 27.6 118 1.0 3.3 42.3 37.8 99.0 5.49
53 L0 4.0 18.9 15.8 4.1 1.06 1.2 4.8 45.5 40.0 89.3 5.70
o 1.0 4.4 2.2 23.6 35.9 2.26 L0 5.6 46.3 43.5 114.8 8.06
Mean 12 5.3 3.5 20.3 9.2 L43 1.4 5.0 42.4 37.3 94.7 5. 88

% See Table 1.
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Table 4. Comparison of tuber characters A kel A A 55

=] =

. T - [+)

among the taro accessions. - . . - o . -
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% See Table 1.
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Table 5. Variation of the 24 characters among 54 taro accessions.

Characters Mean Stdev  Minimum Maximum Range C.V. (%)
Days (v initial emergence 18. 26 1.42 14. 00 21.00 7.00 7.76
Davs to emergence 21.70 1.16 18. 00 23.00 5.00 5.34
Emergence rate (%) 95. 56 3.72 90. 00 100. 00 10. 00 3. 89
Petiole color 1.20 0. 68 1.00 4. 00 3.00 56. 78
Plant type 2.41 0.66 1.00 3.00 2.00 27.39
Number of petiole bundles in Jun. 1. 20 0.24 1.00 1.80 0. 80 19.76
Total number of leaves in Jun. 5.29 0. 85 4. 00 7.60 3.60 16.12
Leaf length in Jun. (cm) 23.50 2.23 19. 00 27.00 8.00 9. 49
Leaf width in Jun. (cm) 20. 31 2.09 16. 00 25.00 9.00 10.29
Petiole length inJun. (cm) 29.17 2.63 22.00 35.00 13.00 9.01
Petiole diameter in Jun. (cm) 1.44 0. 20 1. 00 2.26 1. 26 14.01
Number of petiole bundles in Sep. 1. 36 0.31 1.00 2.20 1.20 23.05
Total number of leaves in Sep. 5.04 0.95 3.30 7.60 4,30 18.75
Leaf length in Sep. (cm) 42.38 4.93 30. 00 52.80 22. 80 11.63
Leaf width in Sep. (cm) 37.25 4.84 25.00 48.50 23.50 3.00
Petiole length in Sep. {cm) 94.72 9.01 72.30 114. 80 42. 50 9.52
Petiole diameter in Sep. {(cm) 5.90 0.75 3.81 8.05 4. 24 12.79
Cormel type 1. 56 0.69 1. 00 4. 00 3.00 44, 44
Division type 3.56 0.72 1.00 5.00 4. 00 20. 20
Total cormel weight(g) 787.02 143,95 247.00  1150.00 903. 00 18.29
No. of cormels 39. 28 8.12 15.00 64. 00 49. 00 20. 66
Mean weight of cormel (g) 20.37 3.07 15. 00 30. 00 15. 00 15. 06
Maximum weight of cormel (g) 43.31 6.25 33.00 57.00 24. 00 14.43
Corm weight (g) 263.59 65. 08 145. 00 458. 00 313. 00 24,69
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Fig 1. Dendrogram of 54 taro accessions based of the D (¥D? value computed for the 24 characters.
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Table 6. Classification of taro accessions based
on the D (WD) values.

Group  No. Code No. of strains®
[ I N
I 21 521045819 2433650312551 44 42

2930241841351

il 311123

v 7 383739495326 13
\% 2 97

VI 8§ 344633161522174
il 5 404832215

VI 4 1421286

KX I 20

X 123

X1 147

* See Table 1.
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