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of time generally re- 
quire~d for growing forest trees, very few statistico-ge- 
netical studies have been made despite their very necessity. 
WRIGIIT, BINGHAM and DORMAN (1958) emphasized the im- 
portance of detection and utilization of genetic variability 
within local populations in forest tree breeding. TODA (1957, 
1959, 1961) ha': succeeded in estimating heritability values 
for several characters of Crgptomeria japonica D. DON by 
comparing variation in seed propagated populations with 
that in vegetatively propagated clones on the one hand, 
and by thc analysis of variance of family data, on the other. 
Genetic and environmental correlations among several 
charactcrs were also investigated by the Same author 
(1961). BINGIIAM, SQUILLACE and WRIGHT (1960) have made a 
ibrecding e~per i~ment  for blister-rust resistance in Pinus 
monticola. In this experiment, they could estimate herila- 
bility in the narrow as well as broad sense by the analysis 
of variance of family data. The effect of phenotypic select- 
ion alone or in combination with progeny testing on the 
improvcment in the resistance of progenies was also in- 
vcstigatcd by them. 

CAILAIIAM and HASEL (1961) studied the second year's and 
thc fifteenth year's growth of Pinus ponderosa trees grown 
in familics, i~ connection with seed size, germination time 
and elevation of the provenance. They estimated heritabi- 
lity of tree height in the 15th year. They also gave a sug- 
gestion for selecting seedlings in the nursery. ZOBEL (1961) 
gave ri general review on studies so far made on herita- 
bility in coniiers. 

C A ~ ~ P U E L L  (1961) investigated phenotypic variation in a 
fcw characters of Pseudotsuga ntenziesii. He computed re- 
pcatability oP these characters and regarde~d it as the up- 
permost estirriate of heritability in broad sense. He found 
that thc estimates for stem interwhorl length, number of 
branches per whorl or lrnottiness were generally very low. 

In the coconut palm, though it is slightly different from 
ordinary forest trees, LIYANAGE and SAKAI (1960) and SAKAI 

(1960 a, b) have estimated heritabilities and genetic cor- 
rclations of several characters by the analysis of variance 
of family data and constructed selection indices.. 

The methods of estimation of genetic parameters above 
describcd and so far practiced by various authors are in 
principle of two kinds: (1) Environmental variance is 
estimrtted in a clonal population. By subtracting it from the 
phenotypic variance of a seed-propagated population, ge- 
nctic variance or covariance is estimated. (2) Under an as- 
sumption of randolm mating, the between-family and 
within-family variance components are computed by the 
method of arlalysis of variance, m d  genetic variance as 
well as genetic covariance is therefrom estimated. 
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These two methods may have some difficulties for gener- 
al application. In the case of the first method, we are not 
satisfactorily convinced in taking environmental variations 
in two separated forests for equal. I t  is neecdless to mention 
that this method can not be adopted to the tree species 
which can not be propagated vegetatively. For the case of 
the second rriethod, it is usually ,difficult to find forests 
suitable for the study. For instance, it is hardly lilrely that 
in the existent forests, members of more than a few 
families are planted at  random in the forest. 

In 1938, FAIRFIELD H. SMITII published a paper dealing 
with the effect of soil heterogeneity in the field on the in- 
crease of plot mean variance than theoretically expected. 
On the basis of this work, V. J. SHRIKHANDE (1957) tried and 
succeeded to calculate genetic and environmental vari- 
ances in coconut palm populations. This method is based 
on an assumption that variation between cluster means 
consists of one-xth of the genetic variance and one-xb th  

of the envirclnmental variance, X being number of indi- 
v idua l~  within each cluster and b being a function of the 
variation pattern of environmental conditions. 

In the present study, we are applying the Same method 
to forest trees for the purpose of estimating heritability 
values of different characters and further we are ex- 
panding the method for the estimation of genetic correla- 
tions among characters. 

In publishing this paper, the writers wish to express their 
thanlrs to Dr. V. G. PANSE, Statistical Adviser, Indian Council of 
Agricultural Research, for his valuable suggestion and kind in- 
formation of SHRIKHANDE'S work durlng his short visit to oLir 
Institute. Without it, we may have been in a puzzle for a longer 
period of time. 

Materials and Methods 

Materials for this study are data collected from a vege- 
tatively propagated clone of Populus euramericana, C. V. I- 
476, and two seed-propagated Abies sachalinensis forests. 
These three forests are grown in Hokkaido. The Populus 
clone consists of one hundred individuals space-planted 
at  5 m X 5 m in 1959. The two Abies forests, one called 
A-population and another I-population, were planted in 
1931 in Asahigawa-city and Ikeda-town, respectively. The 
A-lpopulation consisted of 264 trees space-planted at 3 m X 
3 m, while the I-population 272 trees space-planted at 
2.7 m X 2.7 m. Several trees in each of these three forests 
have been damaged by some physical or biological ac- 
cidents, forming vacancies within the forests. 

Data were collected on an individual tree basis for a few 
economically important characters such as tree height, 
stem girth at breast height, crown size, taperingness and 
clear length ir. Abies, while for Populus, tree height, stem 
diameter and crown size only were recorded. In  all cases, 
the accurate location of the investigated trees within the 
forests were plotted on section paper. 

Method of analysis and calculation of genetic and en- 
vironmental variances followed those of SHRIKHANDE (1957). 
On the Same principle, genetic and environmental covaii- 
ances betweeen characters were also computed, from which 












