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CHARACTERS AND RAPD METHOD
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Abstract

Water yams (D. alata) could be classfied on the characteristicsof leaves, stemsand aerid tubers.
It was difficult to distinguish some strains of chinese yam (D. opposita) from jinen-jo (D. japonica)
because of similarity of morphological characteristics. However, jinen-jo was distinguished from
chinese yams by using RAPD method. This suggests that the random amplified polymorphic DNA
(RAPD) method is useful for identification of species of yams

The dendrogram based on the RAPD method corresponded with cluser andys's based on the
morphol ogical characteristics among the three species of yams. On the other hand, water yams were
classfied into three groups by cluser anays's based on the morphol ogical characteristics but were
classfied into five groups by the RAPD method. In RAPD analysis, morphologica characterigics of
strains may differ from each other. Therefore to classify yam strains us ng the RAPD method,it is nec-
essary to use RAPD marker related to the specific characterigics.

It was abl e to use that the appearance of anthocyanin on the leaf axil or petiol made indicator for
clasification in the strains of water yam and jinen-jo roughly. However,circumstantia classificati on of
the gtrains should be combined with another indi cator.

Based on both ana aysis of morphol ogical characteristics and the RAPD method in water yam,



146

the grains from Indonesa were found to be similar to Jgpannese, Micronesian and Oceanian grans.
This result suggedsthat the variation of water yam in Indonesia is quite large. The strains of water
yam in Japan have, characterigics similar to the strains of Indonesia not those of Micronesia and
Oceania. This suggeds that Japanese strains were originated from South-East Asia
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Table 1. Code number, their recent geocraphic sources and clessfication besed on the morphologicel
criteria of the tested yam

Classificdion
Species Code No. Cultivar/gtrain name  Geographic source based on morpho-
logicd criteria
D. alata A-1 Unknown Indonesia
A- 2 Unknown Indonesa
A- 3 Unknown Indonesia
A- 4 Unknown Indonesia Il
A-5 Unknown Indonesia 1l
A- 6 Unknown Indonesia v
A- 8 Unknown Indonesia 1l
A- 9 Solayam Indonesia
A-11 Unknown Nauru 1l
A-12 Unknown Papua New Guinea Il
A-16 Unknown Papua New Guinea Il
A-40 Unknown Papua New Guinea v
A-41 Unknown Papua New Guinea Il
A-42 Unknown Papua New Guinea v
A-43 Unknown Papua New Guinea v
A-44 Unknown Papua New Guinea v
A-45 Unknown Papua New Guinea Il
A-47 Unknown Papua New Guinea I
A-48 Unknown Papua New Guinea Il
A-61 Listeye Papua New Guinea Il
A-62 Sulka Papua New Guinea Il
A-63 Nami  warumbo Papua New Guinea Il
A-17 Unknown Palau Is. v
A-19 Unknown Palau Is. Il
A-20 Unknown Palau Is. 1l
A-22 Unknown Palau Is. I
A-28 Unknown Palau Is. v
A-29 Unknown Palau Is. v
A-30 Unknown Palau Is. v
A-31 Unknown Palau Is. v
A-32 Unknown Palau Is. v
A-33 Unknown Palau Is. 1l
A-36 Unknown Pohnpé Is. Il
A-64 Unknown Pohnpe Is. i
A-65 Unknown Pohnpé Is. Il
A-34 Unknown Okinawa, Japan 1l
A-35 Unknown Okinawa, Japan v
A-49 Unknown K agoshima(Amami-oshima), Japan 1l
A-54 Unknown Kagoshima(T okuno-shima), Japan v
A-55 Tsukunemo Kagoshima, Japan
A-56 Arata Kagoshima, Japan
A-57 Osato no. 1 Kagoshima, Japan
A-58 Osato no. 2 Kagoshima, Japan
A-59 Tsukunemo Kagoshima, Japan
A-66 Unknown Kagoshima, Japan
A-67 Unknown Kagoshima, Japan
A-68 Unknown Kagoshima, Japan
A-60 Unknown Chiba, Japan
D.opposta O-1 Shinsyuu Nagano, Jgpan 1
O- 2 Tokuri Aomori, Jgpan I
O- 3 Himgin Fukui, Japan 1
O- 4 Ichyou(lchyou strain) Kanto Area Jgpan I
O-5 Ichyou(Bad strain) Kanto Area Jgpan 1
O- 6 Ise Mie Jgpan I
o7 Kagamaru Fukui, Japan 1
O- 8 Yamanoimo Hyogo, Japan I
D. japonica J1 Jnenjo Kagoshima, Japan |
J 2 Jnen-jo Kagoshima, Japan 1}
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Table 2. Factor loeding and contribution of the first (Z1), second (Z2) and third (Z3) principel
component for 23 characters

Component
Chaader pon
Plant vigor -0.32 068 -0.05
Branching -0.09 0.75 -0.07
Number of vines -0.42 045 041
Diameer of stem -0.74  -003 -048
Stem wings -0.90 -0.23 0.08
Stem color 0.77 003 -046
Cross sedtion of stem -0.78  -023 0.22
Phyllotaxy 006 017 039
Leaf shgpe -0.34 0.17 0.47
Leaf color -001 -031 -048
Length of leaf -0.92 0.06 -0.14
Factor loading Breadth of |eaf -0.83 003 -037
Lengthvbreadth ratio -051  -002 0.46
Base depth of led -0.80 0.10 -0.29
Shoulder breadth of lesf -0.66 029 -004
Petidle length -0.86 017 -0.18
Pigmentation of petiole(reddish calor) 0.55 043 0.12
Pigmentation of ledf axil 0.55 043 0.12
Agial tuber formation 0.76 043 -016
Agial tuber shape 0.32 0.88 -0.04
Agial tuber size 011 0.89 0.02
Skin color of aerial tuber 0.32 088 -004
Flowering 0.59 0.08 -0.15
Contribution(%) 3610 1970 800
( )
1983 1984 23 ( 2)
UPGMA
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Fig. 1. Dendrogram of yam drains obtained from the cluster analysis based on the determinations of
morphologica characters. The code number of each strains show in Table 1. The extreme left in-
dicates to  arethe grouping based on the dendrogram.
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Fig. 2. Plots of individua grains for the first and second principa component axes. The symbols
of A, ,m X ande aethegrouping ! toV based on the dendrogram.
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Fig. 3. RAPD profiles generated by random primer OPA-2 in 16 drains of yams

M: size marker.

Table 3. Comparison of PCR products among three species by RAPD andys's

Spedes and code No.

RAFD

marker
J1

D. japonica D. opposita

o1

D. data

A-47

OPA-2a +
OPA-2b -
OPC-15 -
OPC-19a -
OPC-1% -
OPC-20a
OPC-20b
OPE-12
OPW-7
OPX-1
OPX-9

+ 0+

+ o+

- without marker.
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Fig. 4. Dendrogram of yam strains obtained from the cluger anlysis based on the RAPD data. The number

after the code number indicates the grouping based on the morphologica characters. L etters on the
code number at the extremely left indicates the grouping based on the dendrogram.
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Fig. 5. RAPD profiles generated by random primer OPC-15,19 and 20 in 2 kind of yams.
J-2 :D. japonica, O-1 : D. opposita
M: size marker.
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Teble 4. The reletion between enthocyanin coloration and classificetion
based on morphologica criteria, RAPD of the teged yam
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