FEORBMBIZE DLV TIVAL AT A DM
T D] 1]

S5 eng

H AR E:

2FH: 2019-09-09

*F—7—NK (Ja):

*—7— K (En):

YRR

X—=ILT7 KL AR:

il=F
https://doi.org/10.24517/00055440

This work is licensed under a Creative Commons
Attribution-NonCommercial-ShareAlike 3.0
International License.



http://creativecommons.org/licenses/by-nc-nd/3.0/

J. Phytogeogr. Taxon.
46 : 187-189, 1998

Satoshi Kobayashi, Shozo Hiroki and Takafumi Tezuka : Discrimi-
nation of Hybrids between Castanopsis cuspidata and C. sie-
boldii Based on the Structure of their Leaf Epidermis

Division of Informatics for Natural Sciences, Graduate School of Human Informatics, Nagoya University,
Chikusa-ku, Nagoya 464-8601, Japan
Author for correspondence, hiroki@info, human. nagoya-u. ac. jp

Cuastanopsis species are main components of
evergreen broad-leaved forests in Japan.
Yamazaki and Mashiba (1987 a, b)have classified
Japanese Castanopsis into two species and one
variety based on the comparison with the allies
in Korea and Taiwan. Castanopsis cuspidata
(Thunb.) Schottky and C. sieboldii (Makino)
Hatus. are distributed in Honshu, Shikoku and
Kyushu except Hokkaido and the Ryukyu Is-
lands, while C. sieboldii (Makino) Hatus. var.
lutchuensis (Koidz.) T. Yamaz. et Mashiba
ranges in the Ryukyu Islands (Yamazaki and
Mashiba 1987hb).
Japanese Castanopsis, Yamazaki and Mashiba
{1987 a, b} chose two key characters, i.e fruit
shape and epidermis structure {one cell layer of

For the identification of

epidermis in C. cuspidate and two cell layers in
C. sieboldii) of leaves which have already been
noticed by Kobayashi and Sugawa (1959),

It is well known that there is an intermediate
type between C. cuspidata and C. sieboldii.
Whether the intermediate type is a natural hy-
brid or not has not been strictly discussed nei-
ther among plant taxonomists nor ecologists for
a long time. Based on the fruit shape, Hiroki
and Ichino (1991} regarded the existence of natu-
ral hybrids between the two species. We, how-
ever, noticed that the fruit shape is not always
appropriate for the identification of the two spe-
cies and the hybrid. As the epidermis structure
seemed to be a useful key character to identify
the two species, we¢ examined the epidermis
structure of the two species and the presumed
hybrid.

To compare the epidermis structure of the two
Castanopsis species and the presumed hybrids,
leaves were sampled at following localities.

Leaves of C. cuspidata were sampled at Mt.
Kinkasan and Mino City, Gifu Prefecture and in
the Castanopsis forest in Toyokawa City, Aichi
Prefecture. Those of C. sieboldii were sampled
on Miyakejima Island and at the Kinumaki
Shrine, Tottori Prefecture and Izumo Taisha
Shrine, Shimane Prefecture. Those of the pre-
sumed hybrids were sampled at the Zaikaji Tem-
ple, Aichi Prefecture, where there is a Castanop-
sis population with intermediate type of fruits,
and Hiroki and Ichino (1991) regarded it as of
hybrid origin, Leaves of ten individuals were
sampled from each locality. The leaves were
transversely sectioned with a microtome (30 pm
in thickness) and observed by a light microscope
(10 X 20).

The leaves of the same individual showed the
same pattern in the two species and in the pre-
sumed hybrids, As the results of the observation,
it was clarified that; 1) the presumed hybrids
from the Zaikéji Temple have one and two cell
layerd epidermis within a single leaf, 2) all C.
cuspidata and all C. sieboldii have only one cell
layered and two cell layered epidermis, respec-
tively (Table 1) . The typical eross sections of the
two species and the presumed hybrids were indi-
cated in Fig. 1. From these results, we concluded
that the presumed hybrids of Zaikaji Temple are
surely the natural hybrids of C. cuspidata and C.
sieboldii because of the exactly intermediate epi-‘
dermal morphology. The ratio of one cell to two
cell layers varies among the individuals in the
Zaikaji hybrid population.

Based on these results, hereafter, it will be re-
quired to clarify the relation between the type of
leaf epidermis and other key characters (fruit
shape ete.} of the two species and of the hybrids.
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Table 1. The number of leaf epidermis layers of Castanopsis cuspidata, C. sieboldii and the hybrids between

both species

Number of epidermis layers

Sampling Locality

One Two One and two
Mt. Kinkasan (Gifu Prefecture) 10 0 0
Castanopsis cuspidata Mino City (Gifu Prefecture) 10 0 0
Toyokawa City (Aichi Prefecture) 10 0 0
Miyakejima Island (Tokyo Metropolis) 0 10 0
Castanopsis sieboldii Kinumaki Shrine (Tottori Prefecture) 0 10 0
Izumo Taisha Shrine (Simane Prefecture) 0 10 0
Hybrids Zaikaji Temple (Aichi Prefecture) 0 0 10

™

Fig. 1. Epidermis of Castanopsis cuspidata (A), C.
sieboldii (B) and hybrids between C. cuspidata and
C. sieboldii (C). Bar = 20 um.

We have already found a difference of DNA be-
tween C. cuspidata and C. sieboldii by the
RAPD—PCR methods (Kobayashi et al. 1997).
However, we have not yet confirmed relation-
ships between the epidermis structure of leaves
and the DNA pattern among them. These issues
are currently being investigated.
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