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Differentiation of stand individuals impacts allometry and biomass allocation of

Larix gmelinii trees

LI Wei, WANG Chuankuan* , ZHANG Quanzhi
Center for Ecological Research, Northeast Forestry University, Harbin 150040, China

Abstract . Differentiation of stand individuals results from the competition of limited resources and thus affects allometry and
allocation of tree biomass, but the extent to its impact has rarely been quantified. In this study, 38 Larix gmelinii trees,
including 15 dominant, 16 intermediate, and 7 suppressed trees that were classified using a relative diameter method, were
harvested for quantifying the effect of tree differentiation in the stand on the allometry and allocation of biomass. The results
showed that the diameter at crown base was the most reliable predictor for branch and foliage biomass, whereas the diameter
at breast height (DBH) was the best predictor for the other biomass components. For a specific value within a certain range
of the DBH, the allometric models for belowground biomass components did not differ significantly among the tree
differentiation classes (P>0.05). However, the dominant trees allocated more biomass to branch and foliage components,
whereas the intermediate trees allocated more biomass to stem component than the dominant, and more biomass to
aboveground component than the suppressed. The tree height of the suppressed and intermediate trees was significantly
greater than the dominant for a given DBH. The proportions of all the components except for stump to the total biomass did

not differ significantly (P>0.05) among the tree differentiation classes. The root shoot ratio was relatively constant for all
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the tree-differentiation classes. These results suggest that the differentiation of stand individuals in the larch trees mainly
caused by resource competition diverts the allometry and allocation of the aboveground biomass components, but the relative

allocation pattern is conservative.

Key Words: differentiation of stand individuals; allometry; biomass allocation; competition; dominant tree;

suppressed tree
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Table 1 Basic characteristics of the sampled trees

§271 MR PR M2/ cm B /m R/ m RV kg
Tree class Number DBH Tree height Crown length Total biomass
B¢ A Suppressed 7 14.5+5.8 14.2+5.5 8.4+3.9 86.2+98.5
2K Intermediate 16 18.3+3.2 19.1+3.8 10.5+3.9 167.7£63.9
D3R Dominant 15 24.4+6.3 19.9+4.8 11.8+2.7 327.4+164.3

Kl Ry - + 52 The numbers are mean+SD
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Fig.1 Coefficients of determination and standard error of estimate in models log,, W= a +b(log,,D) for each component biomass ( W)

with stem diameters at different tree heights (D)
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Fig.2 Relationships between each component biomass and stem diameters for different tree differentiation classes
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