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Estimation and uncertainty analysis of carbon, nitrogen, and phosphorus
concentrations in trunks of five dominant tree species in
subtropical evergreen broadleaved forests

ZHOU Dongyang'?, WANG Xiaoyu®’, ZHU Xiangtao’, ZHAN Misha’, BAI Shangbin’

(1. College of Forestry and Biotechnology, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China; 2. Jiyang
College, Zhejiang A&F University, Zhuji 311800, Zhejiang, China)

Abstract: [Objective] Tree trunk sampling is destructive and difficult to obtain in comparison with soil and
litter sampling. Therefore, small-size sampling is often used to estimate its composition. The purpose of this
study is to evaluate the uncertainty in estimating mass fraction and reserve of carbon, nitrogen, and phosphorus
(C, N, P) in trunks of different tree species caused by small-size sampling. [Method] Based on the data sets of
C, N, and P concentrations of five dominant tree species in subtropical evergreen broad-leaved forests,
including Pinus massoniana, Cunninghamia lanceolata, Schima superba, Quercus glauca, and Phyllostachys
edulis (sampling size n=18-32), Bootstrap method was used to compare the estimated differences between
small-size samples (n=3-5) and full samples (n=18-32). By weighing the relationship between sampling

quantity and variation, the recommended sampling quantity of corresponding index and the estimation error
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range of different sampling quantities are given. [Result] The variation of C concentration of P. massoniana
was significantly higher than that of other tree species. A small sample size of n =3—5 caused an estimation
error of about £10%, but only + 5% for other tree species. For P. massoniana, the estimation error was —4% to
5% when the sample size was increased to 10. [Conclusion] It is suggested to appropriately increase the
sampling quantity (n=5—10) to reduce the estimation error when estimating and evaluating C, N and P reserves
of P. massoniana forest. If a small sample size of »=3—5 is used, an estimation error range of £10% should be
taken into account. When estimating C, N and P concentration of other tree species, the estimation error is
within the acceptable range when n =4—5. [Ch, 2 fig. 2 tab. 27 ref.]

Key words: subtropical evergreen broad-leaved forest; sampling quantity; uncertainty analysis; carbon storage
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Figure 1 Carbon (C), Nitrogen (N), and Phosphorus (P) concentration variation in the tree boles of five tree species in subtropical evergreen

broadleaf forest
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Table | Mean (standard deviation) and CV of C, N and P concentrations for 5 dominant tree species
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Figure 2 Trends of total squared error in the estimation of C, N, P concentration of tree boles with different sample sizes
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Table 2 Comparison of the estimated extent of the population for different tree species suggested for n; and small sample size (n =3-5)
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