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A modified stand density control diagram for Japanese
white birch based on a trend of mean volume-density

relationships with stand growth
by
Masato SHIBUYA*, Takashi YAJIMA* and Kyo MATSUDA**
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x-1 HIOBHR
Table 1 Outline of analyzed stands*
Investigated stands Published stands
Stand characteristics
Min. Max. Min. Max.

Density (I/ha) 176 34,000 553 45,068
Dominant height (m) 6.9 23.3 6.6 24 .4
Stand stock (m®/ha) 23.5 263.1 33.3 288.8
Mean volume (m?) 0.0007 0.628 0.0007 0.432
Basal area** (m?/ha) 8.45 33.41 11.00 33.90

*The number of analyzed stands is 121, including 71 investigated and 50 published stands.
**Basal areas of 27 published stands were not indicated in literatures.
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2o ¥R LBEBOTRED, 20275 A2RET B LFEELL, & LERBREOEIMHE
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LRCHET MG %2 DRV TRD T,
logV=—0.734logN +4.996 D
VidERTH S,

72 ZDOKE Y, 600~2,700/ha DEE
% 12 5 H280~290m%/ha & \» 5 HRM3ER
HoENDB, BEFERTIE I OMRY TH vk
DBADERETRLTVELEL, 2055
DOBRXETH 5288.8m%/ha % ¥ 7 h >34k
DBRER LRE L 2o |

B-21x (1) Ko FA—FfEe LER
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Fig. 1. Stand stock plotted against density.
Black and white symbols indicate inves-
tigated and published stands, respective-
ly. Also, circles and triangles are natu-
ral and artificial stands. Solid and bro-
ken lines are the full-density line and the
observed maximum stand stock, respec-
tively.
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Fig. 2 Trends of the parameters, A and B, of the reciprocal equation of the C-D effect
with median of dominant height class.
Regression lines are determined by Egs. 6 and 7 in the text.
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R-2 R 2HETRDI: CDMROBBAD T A — 5 OEM L BREFHESF DL
Table 2 Estimated parameters of the reciprocal equation of the C-D effect by two different
methods and comparisons of mean squares of residuals between those two

methods
Hy(m) A* (ha/m®) A**(ha/m®% B***(1/m?) F-ratio****
6 0.02469 0.02834 99.013 1.84 ( 4)
8 0.01710 0.01713 33.375 1.01 ( 8
10 0.01206 0.01159 14.358 1.01 (8
12 0.00871 0.00842 7.207 0.81 (11)
14 0.00649 0.00643 4.025 1.00 (24)
16 0.00502 0.00501 2.429 0.99 (16)
18 0.00404 0.00414 1.556 0.91 (18)
20 0.00339 0.00344 1.045 1.05 (20)
22 0.00296 0.00291 0.729 0.85 ( 8)
24 0.00268 0.00250 0.525 0.56 ( 3)

*This value is estimated by Eq. 6 in the text.

**A’ is the parameter A estimated from an

207

allometric equation of dominant height class, A’=0.653H4717%!

B is calculated by Eq.7.

(r*=0.946). ***Parameter

***+*The ratio of mean squares of residuals when parameters are

determined as A and B to that when parameters are determined as A’ and B in this table.

The number in the parenthesis indicates the number of stands.
classes, F-ratios are not significant (»>0.05).

V=9.90X10*N-274{1— (N/N,) 1734}

For all dominant height

(10)

N, BEIHRRIC B T MO ERETH 5, FIMEHER —FEEEMR S C—-D iR OB TS

% (ZHE, 1968), EEREE L 127TIMHF D
HSHER-FEERRr S/ O (1)
RONRF A7 L FEEREOBEKEE-3
ALl 2ZBVLTYH, AREBEREC
stLUBHAR s ERERL, BZiRZ0 LS
ZEEMIZA S o Tz, SFEERIIE
RitpoRDSNZ Z LHHWH, SHEIZK
-3 OFEFEPSTFHHEREER L LTKD
oo TNODHERNSE-4 TRLEEBEEE
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COBEEEEROEL Wi, C-D
HEROB R A > + D#ES»HY S { FHET
HBILTH3, BRA I DEES
(Xos Y») &5 % &, X,=B/A, Y,=1/
(24) ThHYy, LEEREEEEHRE L TR

4200
1100 ¥
150 O
~.
=}
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RN ER - EERRCN T 387 A%
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Fig. 3. Prarmeters of the reciprocal equation of
the C-D effect applied to the mean basal
area-density relationships.

Black and white circles indicate A and
B, respectively. Only mean basal area-
density relationships of the 71 investigat-
ed stands are analyzed. Regression equa-

-3

tions;

A=8.521 X102 1080441 793X 1072
(r?=0.838),

B=4.487X10°H, %% (r?=0.944).
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Fig. 4. A modified stand density control diagram for Japanese white birch.
This diagram is composed of the stand stock-density relationships
(asymptotic curves), the stand stock-density trajectories (convex
curves), the full-density line (solid line), the maximum stand stock
(broken line) and the equivalent quadratic mean diameter curves
(concavely broken curves). The stand stock-density relationships
corresponding to those at dominant height classes of 6~24m are
shown in ascending order. The stand stock-density trajectories with
initial densities of 500/ha, 1,000/ha, 5,000/ha, 10,000/ha and 50,000/
ha are given from left to right. Also, the equivalent quadratic mean
diameter curves of 5~35cm at 5 cm-intervals are drawn in ascending
order. B-point trajectory of the Y-D curve is indicated by a dotted
curve,
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Summary

Trends of parameters, A and B, of the reciprocal equation of competition- density
effect with dominant height class were examined for mean volume-density relationships
of Japanese white birch stands. Parameter A was fitted by an exponential function
with a constant term and showed an asymptotic trend in the later stand growth stages.
The reciprocal of an asymptote of the A was approximately equivalent to the observed
maximum stock in white birch stands. Parameter B was allometric overall dominant
height classes examined. A modified stand density control diagram for Japanese white
birch was prepared in accordance with these parameters’ trends. The C-D curve ex-
pressing stand stock-density relationships moved along a reverse sigmoid curve with
dominant height class on the double logarithmic plot. This trajectory was quite
different from that of R,~curve in Ando’s stand density control diagram. The maximum
stock is considered to affect intensively the course of stand treatments.



