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Identification and Relationship of Japanese Chestnut Varieties
by RAPD and Southern Blot Analysis

Yumiko Morimoto, Takehiko Shimada, Takeshi Ozaki, Keiichi Nomura,
Hitoshi Araki and Masao Yoshida

Abstract

Japanese chestnuts (Castanea crenata Sieb. et Zucc.) were used for RAPD (random
amplified polymorphic DNA) and Southern blot analysis to estimate genetic variation.
RAPD analysis provided enough DNA polymorphisms to identify all varieties. Both
dendrogram and scattergram indicated Japanese and Chinese chestnut varieties were
distantly related. Though some variations were found in native chestnut, “shibaguri”,

we could not characterize shibaguri and cultivars.
In Southern blot analysis only two RFLPS were yield in 18 endonuclease-probe
combinations, indicating that there were small variation of chloroplast DNA (cpDNA)

in Japanese chestnut.

relationship between cultivars and shibaguri.
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Table 1 Material plants

Code Varieties Sampling place Sampling date
1  Sibaguri#l Oukouchi, Mineyama 1995/6/12
2  Sibaguri#2 Oukouchi, Mineyama 1995/6/12
3 Sibaguri#3 Oukouchi, Mineyama 1995/6/12
4  Sibaguri#4 Oukouchi, Mineyama 1995/6/12
5  Sibaguri#$5 Oukouchi, Mineyama 1995/6/12
6  Ginyose Nishiki 1995/6/12
7 Sibaguri#6 Nishiki 1995/6/12
8  Sibaguri#7 Nishiki 1995/6/12
9 Sibaguri#8 Nishiki 1995/6/12
10 Otomune Kasai, Kobe Exp.Farm 1995/6/22
11  Imakita Kasai, Kobe Exp.Farm 1995/6/22
12  Kanotume Kasai, Kobe Exp.Farm 1995/6/22
13  Kinseki Kasai, Kobe Exp.Farm 1995/6/22
14 Gora Kasai, Kobe Exp.Farm 1995/6/22
15  Konisiki Kasai, Kobe Exp.Farm 1995/6/22
16  Ogawateteuchi Kasai, Kobe Exp.Farm 1995/6/22
17 Nakatetanba Kasai, Kobe Exp.Farm 1995/6/22
18 Bonguri Kasai, Kobe Exp.Farm 1995/6/22
19  Choukouji Kasai, Kobe Exp.Farm 1995/6/22
20 Matabei Kasai, Kobe Exp.Farm 1995/6/22
21  Hyougo shinaguri Kasai, Kobe Exp.Farm 1995/6/22
22  Hyougo Rinshi 20 Kasai, Kobe Exp.Farm 1995/6/22
23  Arima Kasai, Kobe Exp.Farm 1995/6/22
24  Kunimi Kasai, Kobe Exp.Farm 1995/6/22
25  Ginyose Kasai, Kobe Exp.Farm 1995/6/22
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Fig.1 Leaves and flowers of Japanese chestnut cultivar “Ginyose”

Fig.2 Leaves and flowers of shibaguri
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Fig.3 RAPD patterns of 25 chestnut cultivars and accessions
1:Primer A25 2:Primer A26

Fig.4 Southern hybridization patterns
(Bam HI, atpB-rbcL)



(Numbers of different bands)

RAPD TRUS ¥ v 7oy Fifick 3=+ 7Y D iEHE & FRARIT >V T

[lmanai calnn

1 320 131718 51914152 4 8 7 9 126 25 232410 11 16 21 22
(Samples)

Fig.5 Dendrogram of chestnuts by cluster analysis using
Ward method

sr
.
4 e
3 3
2 b
1 b
14 2;‘243’9 is J
0 st
1 2'1 2'2 . . S 17 zo:
3 -2 -1 0 1

Fig.6 Scattergram of chestnuts with Quantification method by
third type
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