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Introduction
I t has repeatedly been pointed out by T IHARA (1918),
IWASAKI
(1927), O KIMURA, YAMANE and ONO (1961), A RITA,
TOMITA, H. HAYASHI and K AMIYA (1964) and also by SATO,
KATOand SUZAICI
(1965) that Cryptcmeria japonica in natural forests propagates either vegetatively or by seed. If so,
the present forest of Cryptomeria japonica growing wild
must be composed of vegetative propagules and seed
progeny, which have arisen during the long term in the
past. The purpose of the present study was to develop a
method of distinguishing clonal groups in the natural forest,
drawing up a map of distribution cf clones and to estimate
genetic parameters and also genetic variability.

product of genotype and environment, though the extent of
environmental partkipation may be markedly different
from character to character. If characters little affected by
environment are chosen for comparison among trees, it
may be possible to check whether there is such a close
resemblance between two trees compared that they can be
considered as propagules originated from the Same mother
tree or an isogenic clone.
An index for identifying isogenic trees in the forest has
been constructed:

Materials of the Study
The investigated forest is located in the Shokawa District
of Gifu Prefecture, and is called Mumai Natural Forest.
The forest as a whole Covers an area of some 10 hectares,
but the investigated trees were collected from an area of
some 750 Square meters, 25 meters perpendicular and 30
meters parallel to the slope. The forest involves not only
Cryptomeria, but also other conifers such as Chamaecyparis
obtusa S IEB . et Zucc. and broad-leaved trees such as Fagus
crenata BL., etc. We were informed that the forest was
once cleared about 60 years ago. Therefore, most of Cryptomeria trees surviving in the forest today are supposed to
have naturally reproduced since that time. Investigated
were 266 Cryptomeria trees which had larger diameters a t
breast height than 5 cms.

Part I. Clone Analysis
(1-1) Method of Analysis: Plants belonging to the Same clone must have the Same
genotype except for seldom occurring spontaneous mutations. They should then have the Same phenotype if the

where I j ( i jis the identity index measuring the extent of
similarity between i-th and j-th trees. The D, stands for
the difference in the m-th character between the two trees
under consideration, and it is defined in the following
way: Let measurement of a character be designated by X,
then, D = Xi-Xj, if ( X i - X j 1 2 1 or D = 1, if I X i - X j I
2 1. The n is the number of characters investigated. The
characters should be those which are as little as possible
affected by environment. For the rating of the character,
three classes are used: + l , 0 and -1, or two classes: 1 and
0, by eye-judgement. For example, the needle-leaf is divided for its colour into three classes: dark ( + I ) , medium
(0) and light (-I), or into two classes for thickness: thick
(1) and slender (0). I t often happened that the classification
into a class was difficult because of an intermediate appearance between two classes: In such a case, an intermediate value, k0.5 was assigned to the character.
In the present study, we have investigated five characters, all of them distinctive traits of needle-leaves. They
are: (1) twistedness, (2) angle of insertion, (3) stiffness, (4)
density of needles on the twigs, and (5) intensity of colour.

Table 1 . - Illustration by example of computation of the identity index
the basis of five characters, 1 to 5.

between i-th and j-th trees on

Character

2

1

j-th tree (unspecified)
i-th tree (specified)

-1.0
-1.0

+

0.5
+1.0

3
0
-1.0

4
-1.0
+1.0

5
-1.0
+0.5

Difference
D (corrected)
D2

character is little affected by environment. In general, a
character of an organism is understood as a cooperative
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Twigs for the study were collected frcm the largest branch
of each tree. Care was taken to take twigs growing at some
distance from the distal end of the branch, because it is
knOwn that some charactersof needle leaves vary according
to their position in a tree (MURAI 1950). The computation of
the identity index for j-th tree against i-th tree on the
basis of those five characters, 1 t0 5, is e x ~ l a i n e dby the
example given in the following table (Table 1).

