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ABSTRACT

The objective of this study was to evaluate genetic diversity of 99 accessions of A. muelleri, which
were collected from Sangkha Buri and Thong Pha Phum Districts in Kanchanaburi Province and 16
accessions of A. campanulatus using principal component and cluster analysis following Ward’s method
with squared Euclidean distance. It showed that the first and second components explained 62.00% of
total variation. From the scatter plot between the first and second components using the principal
component analysis, it showed that the variation of tuber size, leaflet arrangement, number of leaflet
per plant and pseudostem smoothness could clearly distinguish the accessions of A. muelleri from those
of A. campanulatus. Amorphophallus sp. was clearly classified into two clusters based on a cluster
analysis with the cophenetic correlation coefficient of 0.68. It showed that the first cluster, all accessions
of A. campanulatus, had a 2- 3 dichotomous branches and rough pseudostems. The second cluster, all
of A. muelleri, was separated into 2 groups mainly according to the stem characteristics, tuber size, and
weight. Within each group of the second cluster, it could be classified into 2 subgroups based mainly
on the pseudostem, leaf, tuber size, and fresh color characteristics. The result from the study indicated
that the collection of A. muelleri has moderately genetic diversity based on morphological traits, with
the cophenetic correlation coefficient of 0.57. This information is very important for genetic improvement

of A. muelleri.

Keywords: Amorphophallus muelleri, A. campanulatus, Clustering, Principal components,
Morphological traits
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Table 1 Pearson’s correlation coefficient among 12 qualitatively and quantitatively morphological traits
of 99 and 16 accessions of A. muelleri (upper diagonal) and A. campanalatus (lower

diagonal), respectively.

Variable” stempatn stemdiam  stemht canopwth leaftwth leaftlth noleaft pulbcol  tuberdiam tuberwt
stempatn 0.085 0.068 0.004 -0.130 -0.006 0.125 -0.045 -0.007  -0.018
stemdiam -0.151 0.758 0.808 0.189  0.288 0.549 0.287 0.702 0.678
stemht -0.033 0.588 0.753 0.267  0.342 0.346 0.310 0.481 0.468
canopwth -0.290 0.656 0.518 0.390 0.412 0.333 0.345 0.659 0.640
leaftwth -0.387 0.029 0.128 0.128 0.335  -0.136 0.185 0.222 0.226
leaftlth -0.133 0.028 0.468 0.333 0.766 -0.039 0.275 0.386 0.367
noleaft -0.030 0.423 0.497 0.491 0.043  0.142 0.067 0.412 0.343
pulbcol -0.068 0.591 0.369 0.319 0.042 -0.002 0.280 0.353 0.362
tuberdiam -0.206 0.255 0.390 0.179 0.052  0.151 -0.082  -0.060 0.926
tuberwt -0.248 0.542 0.607 0.286 -0.082  0.038 0.058 0.183 0.879

Note: The underscore numbers mean significant difference at 0.05 level
" stempatn= pseudostem pattern, skinrugh= skin rough, stemdim= pseudostem diameter, stemht = pseudostem height,
canopwth= canopy width, leafwth= leaflet width, leaftlth= leaflet length, leafnum= leaflet number, leafpatn= leaflet pattern,

pulbcol= pulb color, tuberdiam= tuber diameter, tuberwt= tuber weight
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Table 2 Eigen values, percent of variance and cumulative variations obtained from principal

components, of which their eigenvalue are larger than 1.

Variables” PC1 PC2 Total
stempatn -0.18 -0.24 -0.42
skinrugh -0.21 -0.44 -0.65
stemdiam -0.42 0.05 -0.37
stemht -0.28 0.35 0.07
canopwth -0.34 0.31 -0.03
leaftwth 0.02 0.35 0.37
leaftlth -0.04 0.43 0.39
leaftnum -0.32 -0.11 -0.43
leafpatn -0.26 -0.43 -0.69
pulbcol -0.21 0.13 -0.08
tuberdiam -0.41 0.04 -0.37
tuberwt -0.41 0.00 -0.41
Eigen values 4.39 3.04

Percent variance 0.37 0.25
Cumulative variance 0.37 0.62

Note: " The abbreviation of each traits was previously explained in Table 1
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Table 3 Mean and standard deviation of 12 traits based on cluster analysis by Ward’s method with

Euclidean distance.

Cluster1 (n=16) Cluster 2 (n=99)
Group 1 Group 2

Variables™ mean Subgroup 1.1 Subgroup 1.2 Subgroup 2.1 Subgroup 2.2

sD mean sD mean sD mean sD mean sD
stempatn 6.25 2.05 1.88 1.63 2.50 1.69 3.09 2.29 4.17 241
skinrugh 2.56 0.51 1 0 1 0 1 0 1 0
stemdiam 35 9.67 16.53 4.61 20.10 3.87 33.63 5.16 27.92 5.27
stemht 70.12 22.46 57.0 14.48 70.04 12.23 96.13 11.78 83.17 14.14
canopwth 77.66 15.93 47.97 10.27 74.96 11.24 100.93 13.14 80.24 13.16
leaftwth 5.44 1.07 5.66 1.16 8.65 1.66 7.53 1.05 6.06 0.99
leaftlth 11.92 2.58 14.34 3.08 17.00 3.72 19.64 213 16.55 3.61
leaftnum 45.56 12.31 16.00 7.50 38.11 9.48 35.78 10.80 | 20.83 8.41
leafpatn 2 0 1 0 1 0 1 0 1 0
pulbcol 1.88 0.72 1.06 0.57 1.67 0.82 2.48 0.67 117 0.51
tuberdiam 12.60 2.38 6.83 1.56 9.95 1.48 12.25 1.47 9.00 1.82
tuberwt 799.94 | 427.61 | 147.38 | 96.36 | 292.38 | 142.11 | 695.78 | 232.53 | 376.33 | 158.28

Note: "The abbreviation of 12 traits was previously explained in Table 1
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Figure 1 Scale of scores for a) leaf arrangement, b) and c) pseudostem variegation (or pattern) and

roughness of A. mumelleri Blume and A. campunulatus, respectively
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Dendrogram using Agglomerative Clustering Method
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Figure 2 Cluster analysis by Ward linkage with Euclidean distance of 115 accessions of A. muelleri and A. campanalatus. Two main clusters were

separated with the cophenetic correlation coefficient of 0.68



