
GENERAL NOTION OF RELATIVE VOLUME OF STEM 
AND ITS GROWTH 

(Summary)
Let us consider a stem which has the total height of h 

and the diameter of dQ>g at nine-tenths of the total height
from the top. dg g should he called the normal diameter in
this report. Now, we generally express the stem curve by the 
function Y = F( X ), where Y is radius at distance of X from 
the top. If we put x = X/h and y = Y/dQ g in the above for
mula, we have the relative stem curve. Revolving the relative 
stem curve around its x-axis, we obtain a solid, in which 
both the height and the diameter at distance of nine-tenths 
are equal to 1. We will call such a solid the "fundamental 
body", and its volume the relative volume, which is given by

®0.9 i f (  * ) } 2 d*

As the actual stem can be regarded as the fundamental body 
expanded by h times for the height and dQ ~ times for the 
diameter, its volume can be expressed byutne formula (6).

The form of the vertical profile containing the axis of 
the fundamental body means the relative stem form. There
fore, the relative volume is useful as an index of the re
lative stem fonn, and the actual form of the stem is given 
by the relative stem form and the ratio of the height to 
the normal diameter, as shown in Fig.l.

From its determination, the relative volume is independent 
of the height or the normal diameter. Therefore, the volume 
of a stand which is composed of the number of trees of N is 
given by the formula (14). This is advantageous for analy*- 
sing the stand structure.

In order to make clear the process of growth of the rela
tive volume, we chose 5 sample trees from each of two art- 
ficial and even aged stands of Cryptomeria japónica (Tables 
1 and 2 ), and for each of them, calculated the relative vo
lumes by age class, applying the method of the stem analysis. 
The results are shown in Tables 3 and 4. Using the mean va
lues of relative volumes by age class, we obtained the growth 
curves as presented in Fig. 4. From the results, it may be 
recognized that the relative volume of stem increases with 
age, approaching a upper limit. But it may be possible that 
the relative volume first increases with age, and then, after 
reaching its maximum at a relatively higher age, decreases 
gradually.

Examples of developement of relative stem form are shown 
in Fig. 5 and 6.

As shown in Fig. 7, the relation between 0q g aad the 
relative middle diameter  ̂is so close that we may esti
mate the value of g by measuring 0̂.5 *

63

©Bundesforschungszentrum für Wald, Wien, download unter www.zobodat.at



C0
LT)
posí;O

cdLO ^  PO Q  <3-
C0  Q

O(0

CD <DlO lOPO _ PO _^ o v r o  
O  00 c> &II Il II II
8"^

CD CD

PO

CD C0
J5 g>
^  0 (0  o  
o ^ o  ^Il II II III — N . <M2 M
< T < f

C0 L0
po O  po O  O O q ' (ûIl II II II
8"»̂  § £  

CD CD

64

F
ig

. 
I 

D
iv

er
se

s 
fo

rm
es

 d
es

 t
ig

es
 p

ro
ve

na
nt

 d
e 

de
ux

 f
or

m
es

 
gé

om
ét

ri
qu

es
 

C
ôn

e 
et

 p
ar

ab
ol

oi
de

.
Va

rio
us

 
st

em
 

fo
rm

s 
de

riv
ed

 f
ro

m
 t

he
 t

w
o 

ge
om

et
ric

 
fo

rm
s 

: 
C

on
e 

an
d 

pa
ra

bo
lo

id
.

©Bundesforschungszentrum für Wald, Wien, download unter www.zobodat.at



65

i r
o
m

©Bundesforschungszentrum für Wald, Wien, download unter www.zobodat.at



cm
 

2
0

 r

E
LO

Jo

ro
o*

A

66

C
o

u
rb

e 
ac

tu
el

le
 

de
 

ti
g

e
 (

 H
-N

°l
 )

 
A

ct
u

a
l 

st
em

 
cu

rv
e 

(I
-N

o
.l

)

©Bundesforschungszentrum für Wald, Wien, download unter www.zobodat.at



0.
5 

r

o o o
rO C\J —' O OCD

OiO

O

o
ro

O
c\i

O

0)
cp
o

<DCP
<o

0)
ö

<CD

67

F
iq

.4
 

A
cc

ro
is

se
m

en
t 

de
 0

^
 G

ro
w

th
 

ot

©Bundesforschungszentrum für Wald, Wien, download unter www.zobodat.at



00
ô

<S)
O*

^r
ô

OsJ
a

o

C\J
o'

ô

<X>
ô

oo
ô

68

F
ig

. 
5 

D
év

el
op

pe
m

en
t 

de
 

fo
rm

e 
re

la
tiv

e 
de

 
tig

e 
( I

 —
 N

°I
 ) 

D
ev

el
op

m
en

t 
of

 
re

la
ti

ve
 

st
em

 
fo

rm
 

(I
-N

o
. 

I)

©Bundesforschungszentrum für Wald, Wien, download unter www.zobodat.at



-N
o

. 
1

-1
4

 
e

09
= 

0
.2

9
6

0
-N

o
. 

1
-3

9
 

0
Q

9=
 0

.4
1 4

0

W  1=1

CD
<3

O

(\J
O'

o

CM
o

r̂.
o

CD
ô

GO
d

69

F
ig

.6
 

D
év

el
op

pe
m

en
t 

de
 

fo
rm

e 
re

la
tiv

e 
de

 
ti

g
e 

( H
-N

°l
 )

 

D
ev

el
op

m
en

t 
of

 
re

la
ti

ve
 

st
em

 f
or

m
 

(i
ï-

N
a

l)

©Bundesforschungszentrum für Wald, Wien, download unter www.zobodat.at



00
C>

\

\
\

\

Is-
O

IDo

O)
0)

a?
<D

I------------1___________ L_
m  ro
o ‘ O  Ô

60e
\
\4

00
a

, 00
a

ca>
c
o

_o
a>cr

N-
<3 Is-

CP

CD
O

ID

m
a

L.
m
<3

_l________ L_
PO

o o*
6-oe

_
Ici

— ii 
CM. oo

O

70

R
el

at
io

n 
be

tw
ee

n 
0

O9
 a

nd
 t

/0
5

©Bundesforschungszentrum für Wald, Wien, download unter www.zobodat.at


