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Construction of compatible individual tree biomass
model of Myrica rubra plantation

PENG Jianjian', WANG Zeng®?, ZHANG Yong®, LIU Haiying®, GU Guangtong*, PENG Xinyi',
WU Jiasen', YE Zihao', ZHANG Shen', SHANG Shiyu'

(1. College of Environment and Resources, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China; 2. Zhejiang
Ecological Forest and State Forest Farm Administration, Hangzhou 310020, Zhejiang, China; 3. Zhejiang Provincial
Forestry Technology Extension Station, Hangzhou 310020, Zhejiang, China; 4. College of Economics and Management,
Zhejiang A&F Universitiy, Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] The purpose is to construct an individual tree biomass model of Myrica rubra, so as to
provide a theoretical basis for sustainable management and accurate biomass estimation of M. rubra plantation.
[Method] Based on the data of 48 M. rubra samples and the independent individual tree biomass model
established with ground diameter, tree height and crown breadth as independent variables, the compatible
individual tree biomass model of M. rubra plantation in Xianju County of Zhejiang Province was studied by
using the nonlinear error variable model. [Result] The power function model with ground diameter (x;) as

independent variable had the maximal R?, and the models of leaf biomass (y;), branch biomass (y,), root
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biomass (y;) and total biomass (y,) were »,=0.004x,>"*, 1,=0.003x,>** 1,=0.002x,>'*" and y,=0.010x,>""
respectively. The model with ground diameter as independent variable had the maximal R* and accuracy, and
the relevant parameters of ¢y, by, 7, 7p, 73 and ry, were 0.084 0, 2.162 7, 0.780 0, 0.779 9, 0.224 3
and 0.204 5 respectively. The distribution law of leaf, branch and root biomass was basically similar with the
increase of ground diameter, tree height and crown width. The proportion of branch and root biomass in the
total biomass was increasing, while the leaf biomass was gradually decreasing. With the increase of stand ages,
the biomass of each component evolved rapidly to branches, roots, and leaves in descending order.
[Conclusion] When using the individual tree biomass model of M. rubra with unitary compatibility for
estimation, the power function model with ground diameter as independent variable has the largest
determination coefficient and estimation accuracy. Ground diameter is the most suitable variable for estimating
M. rubra biomass. [Ch, 1 fig. 4 tab. ref. 31]

Key words: Myrica rubra; ground diameter; power function; compatible; biomass model
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Table 1 Basic conditions of M. rubra plantations at different stand ages §1:E ;éll'i
o SEHLAR,  ERE SEERE, SR ?/ Table 2 Correlation of independent variables and all biomasses
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y1 = cox?0/ (1 +r1x"3 +rpx™)

ya = cor1 X300 [ (14 11 X3 + rax)
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Table 3 R? values of all biomass models
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Table 4 Parameters and evaluation index values of the compatible individual-tree biomass models

S5 QALY SN by " 7 73 ry RERE BHIXERE 0 FEMIXIRE WK%
i 0.0840 2.1627 0.7800 0.7799 02243 0.2045 0.8818 3.097 8 2.5778 91.63
) » 0.0840 21627 07800 0.7799 02243 0.2045 0.8834 13371 0.748 1 91.63
e V3 0.0840 2.1627 0.7800 0.7799 02243 0.2045 09124 13515 4.1859 92.03
Yo 0.0840 2.1627 0.904 2 1.090 2 24176 92.22
Y1 0.6454 3.1558 1.0953 1.0952 02196 0.1620 0.6318 4.584 6 1.4779 84.88
o b 0.6454 3.1558 1.0953 1.0952 02196 0.1620 0.6368 4.584 6 14119 85.50
b V3 0.6454 3.1558 1.0953 1.0952 02196 0.1620 0.6237 4.584 6 0.483 4 85.00
Yo 0.6454 3.1558 0.6159 4.584 6 2.646 4 83.56
»i 0.5895 12195 0.8979 0.8978 0.1491 0.1300 0.8383 1.243 8 0.961 4 90.03
- » 0.5895 12195 08979 0.8978 0.1491 0.1300 0.808 3 1.7753 0.948 9 89.51
i V3 0.5895 12195 0.8979 0.8978 0.1491 0.1300 0.8348 2.9370 0.343 4 90.14
Yo 0.5895 12195 0.836 9 1.201 4 24440 89.31

FILLUE . MRS T AR AR ) e Y R s, #RTE 0.600 0 DA I, BERIECRUC YRR, HIG
MR s A MXT IR 2E A 7E+4.6% JE N, /NT 5%, FIXFRZER/N; BHXFIRZE/NT 5.0%, IR
RIZR G w2/, AR WK BEIGA 85% LA I, fHIAS A s . BURE , AR E L
HEAHZS PR SRR AR W s SRR B, VA RORET, W R AP X X i AL Wy Rt A A 2K . o, DU
BN AR R R R, PeE RBCM PGS B B R, 43 0 0.881 8~0.912 4 Al
91.63%~92.22%, R EMUAHZS T BpR A Yy Rl
23 FHESEYESLLHEME NENERNTANE

FIFH ST S A AP B A W AR, XA A A W i o AR i L B RE A . B . e Y
AEHEAT 0T L T AT BT ARR AW i S e 0 L Rl b AR T i o e, B
Wrkasg, MHbAESA 2 em 1 32.4% ., 31.9% 534 5] 17 cm /9 38.1% . 36.0%; AW bt S/ E Y ar
F4) A5 DU B 1t 420 39 St B S PR R R a3, MAHBAR R 2 em 11 35.6% FREH] 17 em 1 25.9%. i+ . RFR
R BER K S T, AREN 0.5 m Y 32.2% . 33.5% 3 R E E) 3.5 m 19 38.1% . 35.5%;
A ik DU A e 3 S ] S B T B A, AR R 0.5 m 1Y 34.3% T RE% 3.5 m 19 26.4%. BT R
FEYREERY RER A FIFE TS, MR 0.1 m* 1 27.7%. 28.9% 437l #2 = £ 30.0 m* i
38.4%. 35.9%; MAEY IR Y RITEET MR, (HREEEZE, WA 0.1 m* 1Y 43.4% T2 30.0 m?
B 25.7%.

40 - 45
37 b e

34 b o Zae

40

37 | M

4L g B

31 F o

28 %o 28 20066, 4 25
200 00000 S

25 1 1 1 1 1 1 1 1 J 25 1 1 1 1 1 1 J 20 1 1 1 1 1 J
0246 81012141618 0 051.01.520253.035 0 5 10 15 20 25 30

HiiE/cm BRiE/m 5o 1 /m?
ot e lTFT AR
A1 Bt Eh bbbz, st dged T

Figure 1 Proportions of component biomasses to total biomass with ground diameter, tree height and crown breadth increasing
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