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Allometric relationships of the independent variable D}, H (D, stem diameter at a
height of H/10; H, tree height) showed better accuracy of estimation than D* (D, DBH) or D*H. A
moderate relationship was found when the leaf mass and leaf area were plotted against the
independent variable D; (Dg, stem diameter at a height of clear bole length). A strong linear
relationship was found between leaf area and leaf mass (R*= 0.908). The aboveground mass Wy

showed a strong i'elationship when plotted against D{} wmH (R* = 0.998), but weak relationships
were obtained agamst D% (R* = 0.863) and D*H (R® = 0.900). The wr showed a proportmnal
relatlonshlp (R*=0.998) to D} zH with a proportional constant of 0.0406 % 0.0006 (SE) kg cm’
m™ (R*= 0.998). -

According to the Weller’s allometric model, the slope of the self-thinning exponent ¢, of

a partial organ was calculated from the allometric constants &, and & obtained from the
allometric relationships of mean tree height H{ec v_vxg") and of organ mass density d (cc Wx's")

to mean organ mass W, . The self-thinning exponent, e, (: 1/ {1 - (5x +06, )}), was estimated to be
1.519 for stem, 1.515 for branch, 1.095 for leaf, and 1.482 for aboveground. The ¢, -value obtained
from the estimates ¢, and 5 can not be used for its significance test because these two estimators
are dependent of each other. The allometric relationship of the mean cccupied area per tree
§(=1/pocwh) to W, gives the self-thinning exponent ¢ , calculated as 1/, , which is

mathematically and statistically (by ordinary least squares) equivalent to 1/ -5, +0, )}. The
. -value was 0.6582 for stem, 0.6601 for branch, 0.9129 for leaf, and 0.6748 for aboveground mass.
The ¢, -value was not significantly different from 2/3, but it was significantly different from 3/4 for

stem, branch, and aboveground. This means that self-thinning exponents for woody parts were not
significantly different from 3/2. This result suggests that the self-thinning exponent was close to 3/2
rather than 4/3. On the other hand, the ¢ -value for leaf was significantly different from both 2/3

and 3/4, but it was not significantly different from 1.0. This means that stand leaf biomass was
constant regardless of population density. The self-thinning exponent for leaf had a negligible effect
. on that for aboveground because of the small amount of leaf mass compared with the combined mass
of the woody organs. Therefore, the present resulis based on the allometric model of partial organs
roughly support the 3/2 power law for aboveground self-thinning. For overcrowded B. gymnorrhiza
stands, self-thinning could be explained by a simple geometric model rather than a metabolic model.

Skewness revealed that the frequency distribution of H showed a tendency to be J-shaped,
while that of Dy ;g showed L-shape. All positive values of skewness concerning wr show that the
frequericy distribution of wr is L-shaped, i.e. few large and many small individuals. It is said that the
L-shaped frequency distribution of wr is common among plant populations of various species.
Therefore, the mortality or self-thinning in the crowded B. gymnorrhiza stands occurs probably
without changing the frequency distribution of wr.
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