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Abstract: [Objective] This study, with the construction of a growth model and the analysis of the growth
pattern of Quercus, is aimed to provide reference for accurate quality improvement, structure optimization and
rational management of Quercus. [Method] First, with the original data of trunk analysis of three species of
Quercus (Q. aliena, Q. acutissima and Q. variabilis) at each period collected, an investigation was conducted of
the growth pattern of tree height, volume and diameter at breast height (DBH). Then, four theoretical growth
equations, one empirical growth equation and three bark thickness equations were selected for the fitting and
testing of the growth process of the height, volume, DBH and bark thickness of the wood so as to find out the

most suitable tree growth model. [Result] (1) The single tree growth process of Quercus accorded with the
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generally regular pattern of forest growth, with the growth of height and DBH being faster in the first 40—50
years and then slowing down with the decrease of average growth and annual growth while the tree volume kept
increasing with the increase of tree age; (2) As was shown in model fitting results, the optimal growth equation
of the height was the Logistic equation, the optimal growth equation of the volume was the Compertz equation
whereas the optimal growth equation of the DBH was the Weibull modified equation; (3) As for the impact of
climate on Quercus growth, climate variation led to significant differences of Q. aliena growth as was shown in
those growing in Shanxi Province and Henan Province respectively; (4) The optimal bark thickness fitting
model was Binary linear model. [Conclusion] The tree height equation, with strong fitting effect on Quercus
growth, has strong practical significance and Q. aliena is more sensitive to climate. [Ch, 5 fig. 4 tab. 23 ref.]
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Figure 1 Growth curves of Q. aliena in different distribution areas
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Table 1 ~Growth fitting models and testing of Q. aliena
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Figure 2 Growth curves of Q. variabilis in different distribution areas
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Table 2 Growth fitting models and testing of Q. variabilis
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Figure 3 Growth curves of Q. acutissima in Shandong Province
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Table 3 Growth fitting models and testing of Q. acutissima

i PASE ARG RE oL % =g
W AERKET AT -
a b c d R AIC RMSE ME MAE
HaF 463.309 0.001 0.919 -3.837 0.401 0.186  0.186
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WK% 16.428 1.099  0.118 0.918 -1.216 0.399 0.192 0347
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g4z I 10.033 20.861 0.354 0.812 20.321 0.907 0.293 0.763
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Figure 4 Climate difference of Q. aliena and Q. variabilis in different distribution area
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Figure 5 Growth difference of Q. aliena and Q. variabilis in different distribution area
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Table 4 Bark thickness model fitting and testing of three Quercus species

R . BIAESH WIAHE (DL e N
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a b ¢ R AIC RMSE ME MAE
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