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Phylogenetic Relationships of Taro and Allied Species Based on
Restriction Fragment Length Polymorphisms (RFLPs) of Chloroplast DNA

Toshinori Ochial, Makoto Tahara and Hiromichi Yoshino
(Department of Biological Function)

Phylogenetic relationships among 51 accessions of taro (Colocasia esculenta (L.)
Schott), C. gigantea Hook, Alocasia macrorrhiza, A. odora, Xanthosoma sagittifolium
and Schismatoglottis spp. were investigated using restriction fragment length
polymorphisms (RFLPs) of chloroplast DNA. The phylogenetic tree using the Neigh-
bor Joining (NJ) method revealed that Xanthosoma and Schismatoglottis genera
were distantly related to Colocasia and Alocasia genera. Among Colocasia and
Alocasia accessions, C. esculenta accessions formed a single cluster. However C.
gigantea accessions were related to Alocasia species more closely than taro. The
variations in chloroplast DNA among taro accessions were found to be too small to
establish significant grouping of the accessions. However, four accessions of taro,
which were thought to be inter-generic or inter-specific hybrids, formed an indepen-
dent cluster. Based on the banding pattern of the RFLP, the plant in genus

Colocasia appeared to be the maternal parent of these four accesssions.
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Table 1 Plant materials used for RFLP analysis of chroloplast DNA in Colocasia and allied species
NO. Accession Species Type Origin P]L(z;lgly NO. Accession Species Type Origin Pl:a(ifl(fly
1 C81005 Cea W N 2X 27  TC8601 Cee Ccv T 2X
2 C81019 Cea W N 2x 28 (87001 Cea w S 2X
3 (81023 Cea W N 2 x 29 (93100 Cee cv E 3x
4  C81027 Cea W N 2X 30 C95503 Cee cv J 3x
5 (81045 Cea W N 2X 31 CN95002 Cea w CN 2X
6  (C81073 Ce W N 2x 32 CN95003 Ce W CN 3x
7 C81079.3 Cea W N 2X 33 CN95004 Cee Cv CN 3x
8 (81080.1 Cea W N 2X 34 CN95005 Cee cv CN 2X
9 (81081 Cea W N 2X 35  CN95011 Cea w CN 2x
10 C81101 Cee cv N 3x 36 CN95015 Cee cv CN 3x
11 C81111 Cee Ccv N 3x 37  CN95031 Cee CVT CN 2x
12 C81113 Cee Cv N 3x 38  NG9502 Cee Cv PNG 2X
13 (81125 Cee (1% N 2x 39  NGY504 Cee CcvT PNG 2x
14 (81126 Ce W N 2X 40  C96005 Cee Ccv VN 3x
15 C81135 Cea W N 2X 41  C96006 Cee CcvV VN 3x
16 C81142 Cee Ccv T 3x 42 C96007 Cee Ccv VN 3x
17 KUYE373 Ce W N 3x 43 (C95101 Cg cv J 2x
18 KUYE474 Ce \ N 2X 44  CN95036 Cg W CN 2X
19 CL8203 Cea W R]J 2x 45  C96004 Cg Ccv VN 2x
20 CL83006 Cee cv RJ 3x 46  A9516 Ao w -
21 CL83019 Cea W RJ 2x 47  A9519 Ao w -
22 CL83022 Cea W R]J 2 x 48  NG9YH503 Am w PNG -
23 CL83027 Cea W RJ 2% 49  ]9508.2 Xs cv I -
24 TC83013 Cea W T 2x 50  C96003 Xs cv VN -
25 TC83014 Cea w T 2x 51 TC83021 S w T -
26 C84001 Cee cv 1 2 X
Abbreviations:
Species: Ce: C. esculenta, Origin: CN: Yunnan (China),
Cea: C. esculenta var. aquatilis, E: Ethiopia,
Cee: C. esculenta var. esculenta, I: Indonesia,
Cg: C. gigantea, J: Japan,
Am: Alocasia macrorrhiza, N: Nepal,
Ao: A. odora, PNG: Papua New Guinea,
Xs:  Xanthosoma sagittifolium, RJ: The Ryukyu Islands (Japan),
S:  Schismatoglottis spp. S: Seychelles,
Type: CV: Cultivar, T: Thailand,
CVT: Cultivated type, V: Vietnam.
W: Wild.
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Restriction fragment patterns of chloroplast DNA for taro, Colocasia esculenta (L.) Schott, and allied
species. Combinations of the restriction endonuclease and probe are Dral/S 4 (left) and EcoRV/S 4 (right).
The number over each lane indicates the number of plant materials in Table 1, and M indicates the lane for
molecular size markers, 1 DNA Hindlll cut.
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Table 2 Combinations of chloroplast DNA probes and
restriction endonucleases used for RFLP anal-
ysis

Restriction Probe

endonuclease S4 S5 S7 B5 B6

BamHI + @ + +
Dral + + +
FEcoRI + + +
EcoRV + + +
Hind 1 + + +
Xbal + + + +
Xhol + + +

a) + shows probe and endonuclease combination with
distinctive hybridization bands

EcoRV/S4
M42414045503948384944373635M
L4 . et




February 2000

BIGHEBEOHEE I IZH e - 72, BLERTTHEZ 2440
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Fig. 2 Phylogenetic tree for accessions of taro and

allied species obtained by the Neighbor Joining
method based on the RFLP patterns of chrolo-
plast DNA. Numbers indicate the number of
plant materials in Table 1. Ce, Cg&A, Xs and S
stand for Colocasia esculenta, C. gigantea and
genus Alocasia, Xanthosoma sagittifolium and
Schismatoglottis, respectively.
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Fig. 3 Restriction fragment patterns of chloroplast

DNA of C. esculenta accessions (Ce), putative
hybrids (Hy), C. gigantea (Cg) and Alocasia
species (A). Combinations of the restriction
endonuclease and probe are EcoRI/S 7 (left) and
EcoRI/B 6 (right). Arrows indicate the shared

bands between hybrids and C. gigantea. M indi-

cates the lane for molecular size markers, 1
DNA Hindlll cut.
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