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Relationship between Growth of Stem-Volume and Increment of
Crown-Volume in Cryptomeria japonica

Shigejiro YOSHIDA
(Laboratory of Forest Management)
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Table 1. Stand-structure of study stand
measurement § average of  average of number of coefficient of
year age dbh height stems stem 'volume variance
(em) (m) (1/ha) (m'/ha) dbh height
1980 21 11.5 8.5 2444 130.7 0.25 0.18
1984 25 13.6 10.4 2422 216.2 0.25 0.17
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Fig. 1. Schematic profile of increment of crown-volume.
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Fig. 2

Fig. 3.

Growth of stem-volume (m%/4 years)

Growth of stem-volume (m%/4 years)
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The relationship between growth of stem-volume and increment of crown-volume in whole
plot.
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The relationship between growth of stem-volume and increment of crown-volume on each
crown-length class (crown-length is less than 3 m).
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Fig. 4. The relationship between growth of stem-volume and increment of crown-volume on each
crown-length class (crown-length is more than equal 3 m and less than 4 m).
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Fig. 5. The relationship between growth of stem-volume and increment of crown-volume on each
crown-length class (crown-length is more than equal 4 m and less than 5 m).
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Fig. 6. The relationship between growth of stem-volume and increment of crown-volume on each
crown-length class (crown-length is more than equal 5 m and less than 6 m).
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Fig. 7. The relationship between growth of stem-volume and increment of crown-volume on each
crown-length class (crown-length is more than equal 6 m and less than 7 m).
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Fig. 8.

The relationship between growth of stem-volume and increment of crown-volume on each

crown-length class (crown-length is more than equal 7 m).
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Summary

The aim of this study is to describe rightly and concisely the relationship between growth of stem-
volume and increment of crown-volume in case of the individual tree belonging to evenaged Sugi
(Cryptomeria Japonica) -stand.

The crown-form is expressed by parabolic shape.

Y=a « X005

where Y :radius of crown (m)
x . distance from crown-top (m)
a : expanding coefficient of crown-radius
The increment of crown-volume is expressed by the following equation (Fig. 1).
ACV=m/2-Cl, - Cr/+ 7 /3 + (k,—k,) * (Cr2+Cr, * Cr,+Cr?) — 7 /2 - Cl, - Cr/?
where ACV !increment of crown-volume (m?)
Cl . crown-length (m)
Cr ! radius of crown (m)
k © height to living branch {(m)

* subscripts 1 and 2 denote the measurement points, respectively.

The growth of stem-volume is calculated by using the stem-volume equation with dbh and tree
height data, in two measurement points.

The linear relation between growth of stem-volume and increment of crown-volume in Cryptomeria
Japonica-stand is recognized on each crown-length class. Investigation of the relationship between
growth of stem-volume and increment of crown-volume has brought us such an equation as in the follow-
ing :

AV=—0.0241+0.0020 - ACV+0.0087 - CI

coefficient of determination R?=0.80
standard error Se=0.009 (m%
where AV [ growth of stem-volume (m®)
ACV !increment of crown-volume (m?)
Cl : crown-length (m)

It is expected that growth of stem-volume is in right proportion to increment of crown-volume and
to crown-length, respectively.

Based on the above mentioned items, it is hoped that we shall be able to describe the growth of
individual tree in evenaged Sugi-stand.



