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Studies on the Genetic Variance in Cryptomeria.

Ryookiti Topa

(Résumé)

Total genetic variances of several quantitative characters were studied in seed-grown
cryptomeria stands in northern Kyusyu area. Net phenotypic variances were estimated from
the data surveyed in 21 stands of different ages, the macroscopic environmental variances
being eliminated by the method of analysis of variance. Five stands, which represented a
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clone—named Kumotoosi—, provided the material for the estimates of the residual environ-
mental variances.

The estimate of variance changed in relation to the size of the mean value, except in
the case of the crown diameter where the data were all calculated in logarithmic value.
But the regression of the variance to the mean was not simple. Namely, the regression was
written in the form of s=a#x% where s and % represented the standard deviation and mean,
respectively, ¢ and b being parameters. The estimate of b for tree height was about 0.4,
for stem girth and stem taper about 0.7, and for thickness of bark about 1.0.

The calculation of heritability in the broad sense or the relative amounts of the total
genetic variance within the phenotypic variance resulted in the following estimates: for tree
height ca. 90 per cent, for stem girth ca. 80 per cent, for stem taper and crown diameter
ca. 70~80 per cent, and for thickness of bark ca. 40 per cent. As measurement of the
latter seems to be acconipanied by a considerable amount of error, the estimate of the
heritability may increase when the method of measurement is improved.

On the other hand, the survey in the four stands, each stand grown from the progeny
of a separate mother tree in an old stand, allowed the study of the genic variance of the
above characteristics. The number of the progenies was not sufficient to make estimates in
a numerical value, yet it was certain that the genic variance or the heritability in the
narrow sense was not as small as that which was estimated and given in a former article
by the same author (Topa et al. 1959). The data of the former article were re-examined
and the reason for the under-estimation was discussed.

It is likely that the decrease of the coefficient of variation is due to the selecting effect
of ‘thinning. As the theoretical decrease of the number of trees per unit area calculated from
the decrease of coefficient of variation has agreed quite well with the decrease ‘seen in the
yield table, the assumption seems to reflect reality. Considering these circumstances, the
author calculated the effect of selection when the selected trees are propagated vegetatively.
The results show that a five pef cent rate of selection in both tree height and stem girth
yields an increase of about 2.4 time$ in the potential productivity of initial planting material
when compared with the non-selected population, while a one per cent rate of selection yields
an increase of about 2.9 times. The rate decreases when the mean of the non-selected
population is improved by thinning, and the average volume of the selected material when
compared with that of non-selected population at the period of felling will be greater by. 70~
90 per cent in the case of five per cent selection and 90~120 per cent in the case of one per
cent selection. The rate of decrease in the number of stems per unit area will be greater in
the selected population, yielding a final superiority in the standing crop of only 40~60 per
cent in the first case, and 50~80 per cent in the second case.

Because the genic variance seems to occupy a considerable part of the total genetic
variance, it is possible that the effect of selection will be substantially high even when the
selected materials are propagated sexually by means of seed orchards.

It becomes a matter claiming urgent attention to re-examine the formula for the esti-
mation of genic variance, as it is confirmed that the selection accompanying thinning is
essential for-a forest tree population. This is quite important as it influences the method of

progeny testing.



