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Introduction 

When we select elite trees we must put considerable 
importance on the slenderness of their crowns (LINDQUIST 

1948). Not only is crown slenderness usually correlated 
with thinner branches which causes better quality timber, 
but also it seems to be one of the important factors in 
determining the density of a stand. If the possible number 
of stems per unit area is fairly proportional to crown slen- 
derness, then we may be able to obtain planting materials 
that are individually slower-growing, but still on a unit 
area basis higheryielding, by selecting extremely narrow 
crowned trees exhibiting acceptable growth rates. Indeed, 
for the purpose of obtaining 50 per cent increased yield 
from the Same area, it might be enough to select trees oP 
only 17 per cent decreased crown diameter assuming the 
height and diameter of stems in average are constant 
(TODA 1953 a). 

On the other hand, REINEKE (1933) has found a certain 
relationship between average stem diameter (D) and the 
maximum number of stems on a unit ara (N), and he 
showed that the relation could be represented, regardless 
of the species, by the following formula: 

log N = K - 1.605 log D (1) 
If it is possible to set the premise that the average crown 
diameter (S) is the Same as the diameter of a circle calcu- 
lated by dividing the unit area by the number of stems, 
we can easily get the relation between crown and stem 
diameters introducing 

N = const.lS2 

into the formula (1). This premise, as will be shown later, 
seems to be in error, but now we get the following formula 
by the calculation: 

log S = Ks +0.803 log D (2) 
When this formula is plotted on bi-logarithmic section 
Paper, trees of the Same genetic quality will be arranged 
on a straight line which is parallel to other lines plotted 
for trees with different genetic qualities. So, if this for- 
mula would apply to practical materials, the slenderness 
of crown must be represented by the value of Ks in the 
formula (2) or the related value. 

Above was the author's original hypothesis. Starting 
from this hypothesis, the author tried the measurement 
in a clone of Cryptomeria, which was propagated by 
cuttings and was the only real clone available in south- 
west Japan (TODA 1954). The results showed that the coef- 
ficient 0.803 of log D in the formula (2) could not be 
applied to this material, but the new coefficient 0.51 seem- 
ed to be correct. The reason for this disagreement seem- 
ed to be due to the fact that the author had set an unsui- 
table premise when he introduced formula (2) from for- 
mula (1). Additional measurements in a natural popula- 
tion of Pinus densiflora and its naturally reproduced 
second growth (TODA 1954), and the measurements on the 
elite trees of Cryptomeria selected in the southernmost 
part of Japan (unpublished), seemed to agree on the above 
mentioned new coefficient. So the author proposed a 
numerical value, which was named as „spacing value" 

and was represented by K' ,  in the following formula (3) 
as an indication of crown slenderness of a tree. 

K;/IOO = log S - 0.51 (log D - 1) (3) 

This value was thought to be determined mainly by gene- 
tic factors and it may be influenced environmentally (TODA 
1954). 

Later, the author had an opportunity to study in Den- 
mark at  the Hörsholm Arboretum of the Royal Veterinary 
and Agricultural College where Dr. C. SYRACH LARSEN has 
grown his extensive materials. He has kindly allowed the 
author to measure his materials and the author is much 
obliged to him for the allowance and for his kind guidance. 
The results of these measurements did not support the 
author's original hypothesis, still the study showed certain 
interesting facts which will be reported here. The author 
also expresses his thanks to all of the staff in the Arbo- 
retum for their valuable help and discussions which he 
appreciates very much. 

Materials and Methods 

A clone of Larix decidua, ,,TinghusX or V. 44, and three 
other clones and their self-pollinated progenies were selec- 
ted as material. Forked or extremely abnormal stems were 
excluded from the material. 

Stem diameter was calculated from the girth at  a height 
of 1.2 meter. Thicker stems were measured by means of 
usual measuring cloth tape and thinner ones by means of 
thin brass wire and wooden scale. The crown diameter of 
small trees was measured in four directions directly with 
a cloth tape. For tall trees the aid of two projectors con- 
structed with a pendulum, mirror and hollow zinc cylinder 
was required (TODA 1953 b). 

Results and Discussions 

1. Examination of previous formula 

Results from V. 44 are shown in Fig. 1. In this figure it 
is clearly observed that the clone did not follow an incli- 
nation of 0.51 which had been calculated from the clone 
of Cryptomeria. I t  seems to show an inclination of about 
0.6 which seems to agree with the other measured larch 
clones show in Fig. 2, but the exact value of the inclination 
is not calculated here because the variation within the 
clone is too great as will be discussed later. Naturally, the 
clone of Cryptomeria has been propagated by cuttings and 
the trees are standing on their own roots, while the clones 
of larch by grafting. So the difference between them may 
be due to the different methods of propagation. But, at  
present, we have no means to make it clear if it really 
depends on the propagating methods or not, so it may be 
safer to consider that the difference in inclination is due 
to the difference in specific nature. I t  seems to be natural 
that the difference which can be found between species 
can also be found to some extent between different races 
and so on within a species, because in both cases differen- 
Ces of characters are due to the different genetic nature. 
So we inevitably reach the conclusion that there is no 
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