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Introduction 

The selection of elite trees is the only basis for practi- 
cal forest tree breeding at the present time. It is safe and 
can be applied without any special preparatory work. 
Moreover it appears to be a reliable method, because the 
natural populations of forest trees have accumulated an 
enormous variation. But at the present time we have no 
information to tell us how great an improvement can be 
expected through selection of this kind. 

The effect of selection can be calculated from the ner- 
itability and the selection ratio. Heritability (LUSH, 1949) 
is defined as "the fraction of the observed or phenotypic 
variance which was caused by differences between the 
genes or the genotypes of the individuals". In other words. 
it can be expressed as the relative amount of variance 
which can be passed on to the next generation by each 
individual. 

Phenotypic variance can be divided in accordance with 
the cause of variation. This may be stated with the aid of 
symbols as follows: 

where, o$ is the total phenotypic variance in the popula- 

tion, o i  is the genic or additive genetic variance, od and 

of represent non-additive genetic variance caused by 
dominance and epistasis respectively. These three frac- 
tions are sometimes put into one single unit as genetic 

variance, oh, because they are all caused by the difter- 

ences between individual genotypes. 0: is the variance 

due to linear effects of the environment and o: due to 
non-linear interactions between heredity and environ- 
ment. These two fractions can be combined into one as 

environmental variance, o E. 
When the material is propagated by sexual means, the 

non-additive effects of individual genotypes cannot be 
passed on to their progenies, so the term heritability (h2) 
must be employed in its narrow sense, 

When vegetative propagation is used, the effects of dsmi- 
nance and epistasis are passed on to the next generation 
because the genotypes of individuals are transfered un- 
changed. So the term heritability may be employed in its 
broad sense, 

I) Present address of the author is: Government Forest Experi- 
ment Station, Kumamoto Branch, Kurokamityoo, Simotatuta 547, 
Kumamoto, Japan. 

There are several methods of estimating heritability, 

but the method of separating out the o i  or o h  by an ana- 
lysis of variance of open-pollinated or vegetative pro- 
genies from single mother trees appears to be the most 
suitable for our material. By this method however, the 
heritability of common characters which are the most 
important from the practical point of view, cannot be 
estimated until the tsial plantation becomes rather old, 
although that of a character observable in the nursery or 
in a young plantation can be estimated in a shorter period. 
It is really desirable to get some information about khe 
heritability of common characters as earlier as possible, 
so the author has attempted a very rough estimation in 
Cryptomeria by comparing the variance in a stand planted 
with seedlings with that in another stand established from 
cuttings of a native vegetative race. The reliability of ihe 
estimation is naturally very low but it still seems to be 
useful as a primary standard. 

Materials and Methods 

The first stand was established with three-year-old 
seedlings in 1914 and the stand was 42 years old at the 
time of survey in April 1956. A sampling strip 175 meters 
long and 5 meters wide was laid out in this stand practi- 
cally along the slope of the ground (Fig. 1). The heights and 
ssme other quantitative characters of all 49 individuals 
growing within this strip were measured. The sample 
included an elite tree2) which had already been registered, 
so it cannot strictly be considered as a random sample. 
BuC as there was no special factor determining the direc- 
tion of the sample strip we will consider it to be a ran- 
dom sample. 

The second stand was a plantation in the Hita district 
of a native vegetative race called "Insugi". Rooted cuttjngs 
were planted in 1918, and in October 1956 at the time of 
the survey the stand had completed 39 seasons of growth. 
Seven points were chosen at random in the stand and the 
seven individuals nearest to each point constituted the 
sample (Fig. 2). 

We have already started to propagate these sarnple 
trees by cuttings and open-pollinated seedlings from 
single trees in order to growing up experimental mate- 
rials for estimating the heritability by the method of 
analysis of variance. At the Same time, the author tried 
to obtain a rough estimation of the heritability in the broad 
sense by comparison of these two populatdons. 

As mentioned above, the phenotypic variance of 

the seedling population (o;,) is the sum of the 

genetic variance (G:,) and the environmental variance 

( D : ) .  Similarly the phenotypic variance of the native 

e, The term "elite tree" is employed for a phenotypically out- 
standing tree in Japan. In the forestry practice it is not nec- 
essary nor desirable to distinguish "plus tree" and "elite tree". 














