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ABSTRACT Genetic relationship of Calanthe discolor, C. sieboldii, and C.
bicolor for elucidating the classification was investigated. Electrophoretic zymo-
grams for either peroxidase or esterase isozymes indicated that bands of C.
bicolor appear in the zone where those of C. discolor and C. sieboldii are
located. Genetic relationship among the three Calanthe species using RAPD
analysis showed that C. discolor and C. sieboldii are more distant each other
than C. bicolor, demonstrating the genetic position of C. bicolor between the
other two. It was assumed that C. bicolor is a natural hybrid between C.
discolor and C. sieboldii.
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Fig. 4. Procedure to prepare total DNA from Calanthe species leaves.
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Table 1. Primer sequence and GC contents used in the present Calanthe RAPD proce-

dures.
Primer No.” Sequences GC contents (%)
UBC 154 5-TCCATGCCGT-3 60
UBC 203 5-CACGGCGAGT-3 70
UBC 717 5-CCCACACCCA-3 70
UBC 726 5-GGTGTGGGTG-3 70
UBC 734 5-GGAGAGGGAG-3 70
UBC 744 5-CCACCCACCA-3 70
UBC 761 5-GAGAGGAAGG-3 60
UBC 798 5-GAGAGGAAGG-3 60

“Accession number of UBC (The University of British Columbia) primer set.
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Fig. 5. Zymograms and their schematic illustrations for peroxidase (PX) and esterase
(EST) on 7.5% native polyacrylamide gel (O = origin, arrow forward the anode).
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Fig. 6. RAPD profiles obtained from the three different Calanthe species using primer
UBC726. Lane No. 1, 2, 3 are Calanthe sieboldii, No. 4, 5, 6 are C. bicolor, No. 7, 8,
9 are C. discolor. Lane M is DNA molecular weight marker (Lambda DNA/EcoR 1 +

Hind III).
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Table 2. Matrix for genetic dissimilarity among the three different Calanthe species
genotypes.

No. Species 1 2 3 4 5 6 7 8 9
1 C. sieboldii 0.000
2 0.000 0.000
3 0.009 0.009 0.000
4 C. bicolor 0.103 0.103 0.094 0.000
5 0.103 0.103 0.094 0.000 0.000
6 0.103 0.103 0.094 0.000 0.000 0.000
7 C. discolor 0.156 0.156 0.164 0.099 0.099 0.099 0.000
8 0.148 0.148 0.156 0.091 0.091 0.091 0.010 0.000
9 0.159 0.159 0.167 0.101 0.101 0.101 0.020 0.010 0.000
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Fig. 4. Dendrogram of the three different Calanthe species genotypes as based on
UPGMA analysis system. Values on the base line indicate the average genetic
distance between two lines.
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