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Testing the method for evaluation of a competition effect among trees
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Abstract: BAL (basal area of larger trees than focal tree) is an indicator of the magnitude of asymmetric competition effect of
neighborhood trees in the forest stand. BAL strongly depends on the height of focal trees, and hence the relationship between BAL
and growth rate involves not only the effect of competition, but also direct effect of focal tree size (e.g., greater amount of leafs
and roots). In this study, we tested the validity of randomization test to evaluate the relationship between BAL and growth rate in
terms of asymmetric competition. Randomization of tree location could estimate appropriate range of the correlation coefficient
between growth rate and BAL which indicated a significant difference from the null-hypothesis. The correlation coefficient within
the range indicated that growth of the focal tree was affected by competition with around trees. Furthermore, the correlation
coefficient range of neighbor-seek in timber forests showed remarkably lower than null-hypothesis. This result suggests that the
growth rate of the trees is affected negatively by the existence of dominant neighbors within a distinct range.
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Fig. 1 Correlation coefficients between BAL and the growth rate
of the focal tree in several distances of neighbor-seek range. @:
BAL were estimated from the real tree height, A: BAL were

estimated from the position of a treetop (tree height + altitude of
the tree base).
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Fig. 2 Relationships between DBH growth rate and rank in
height of Chamaecyparis obtusa.
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Fig. 3 Correlation coefficients between BAL and growth rate of
focal tree in Dogibashi hinoki stand. Solid line with gray area
means the median and 95% range of the correlation coefficients
estimated by randomization tests in three randomization scenarios
(A~C, see text). Broken line means the correlation coefficients
calculated from the data.
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Fig. 4 Correlation coefficients between BAL and growth rate of
focal tree in Inabu hinoki stand. Solid line with gray area means
the median and 95% range of the correlation coefficients estimated
by randomization tests in three randomization scenarios (A~C, see
text). Broken line means the correlation coefficients calculated
from the data.
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Fig. 5 Correlation coefficients between BAL and growth rate
of focal tree in a virtual forest simulated by CANDY. Solid line
with gray area means the median and 95% range of the
correlation coefficients estimated by randomization test in
randomization scenario B. Broken line means the correlation
coefficients calculated from the data.
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