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Age effect on biomass distribution pattern and optimization of allometric
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Abstract: [Objective] This study aims to analyze the biomass distribution pattern of Eucalyptus plantations at
different ages, so as to provide theoretical basis and data support for accurate assessment of carbon storage and
carbon sink in China’s Eucalyptus industry. [Method] Eucalyptus urophyllaxE. grandis plantation in Leizhou
Peninsula was taken as the research object. The whole-plant harvesting method was used to measure the

biomass of various organs in 57 trees aged 1, 2, 3, 6 and 10. Using diameter at breast height (Dgy), height (H),
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and diameter at breast height-tree height (Dgy/ and DgyH) as independent variables, allometric growth models
for organ biomass, aboveground biomass, and total biomass without and with age variables were established,
respectively, to screen for the optimal model. [Result] The biomass of different parts of E. urophyllaxE.
grandis increased with age, but the proportion of each organ to the total biomass varied with age. The
proportion of stem biomass increased with age, from 45.21% at 1 year old to 68.25% at 10 years old, whereas
the proportion of branch and leaf biomass decreased with forest age, from 19.43% and 16.31% at 1 year old to
10.51% and 2.91% at 10 years old , respectively. The proportion of root biomass first increased from 19.05% at
1 year old to 25.21% at 3 years old, and then gradually decreased to 18.33% at 10 years old. The root to shoot
ratio of E. urophylla xE. grandis ranged from 0.16 to 0.39. In selecting the optimal model for biomass of various
organs, the model with Dy as the independent variable (without age variable) had better predictions for root
biomass and total biomass than other models. The model with D3y H plus age as independent variables had the
best predictions for leaf biomass and aboveground biomass. The model with Dgy, H, and age as independent
variables had the best predictions for branch biomass. Regarding the prediction accuracy for stem biomass, there
was no significant difference between the prediction models with Dy and DjyH plus age as independent
variables, and both models could predict stem biomass well. [Conclusion] Forest age has significant impacts
on the biomass allocation ratio of various organs in E. urophyllaxE. grandis plantations. The prediction
accuracy of branch, leaf, and aboveground biomass in E. urophyllaXE. grandis plantations significantly
improves if forest age is included in the allometric growth model. [Ch. 2 fig. 4 tab. 45 ref.]
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Table 1 Basic informations of sample woods
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3.00~4.00 3 7.00~9.00 3
4.00~5.00 3 3 10.95£1.79 12.51+0.87 9.00~11.00 3 1616
1 4.92+0.92  5.27+0.90 1 666
5.00~6.00 3 11.00~13.00 3
6.00~7.00 3 8.00~11.00 3
5.00~6.00 3 6 12.62+2.80 16.09+1.95 11.00~14.00 3 1449
6.00~7.00 3 14.00~17.00 3
7.00~8.00 3 18.00~21.00 3
2 8.71£1.37 11.81£1.38 1616
8.00~9.00 3 10 22.35+2.89 20.71£2.68 21.00~24.00 3 1366
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10.00~11.00 3
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Figure 1  Patterns of biomass allocation in E. urophyllaxE. grandis at different stand ages
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Table 2 Changes in single-tree biomass ratios among various organs of E. urophyllaxE. grandis with stand age

R o AR it/ b A A ) e T AR e A e/ T A | (B AR AR AR e B W T A e A T A

1 0.235 0.430 0.361 6 0.251 0.144 0.052
2 0.263 0.143 0.107 10 0.225 0.154 0.043
3 0.337 0.144 0.068
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Table 3 Models for estimating biomass of eucalyptus plantation forests by organ without stand age

BRS  HARR T AE ik Bio B B Egs Fe Car Ry Expl%
1 InDgyy —3.390%%% 2 .8]9%* 0.198  1.020 -2.796 0988  15.329
2 - InH —4.204%%% D 9Ok 0379  1.074 45139  0.760  31.771

st
3 In(DgpH) —3.839%** 0.981%%* 0.127 1.008  —35.879  0.991 6.594
4 InDyyy+InH —3.819%%%  2008*** 0.931*%**  0.126  1.008  -28.036  0.992 6.532
5 InDgy —3.900%**  2.266%** 0.411 1.088 51.183  0.779 8.105
6 - InH —3.980%**  2.]3Q%** 0.738 1313 94.521 0337  12.947
br
7 In(DguH) —4.073%%%  (.76]%** 0.509  1.138 67.036  0.660 9.651
8 InDgy+InH —3.078%k%  3.820%¥*  —].783%¥* (0289  1.043 33.141  0.880 4.654
9 InDgyy —D.752%%% 1.443 %% 0.309  1.049 30.082  0.615 4.669
10 - InH —2.635%%* 1.367%%* 0.494  1.130 64.880  0.294 6.724
If
11 In(DgpH) —2.685%** 0.485%*x* 0.362 1.068 41.757 0.529 5.378
12 InDgy+InH —2.070%%*%  2392%%k  —]089%** 0252  1.032 23.012  0.684 3.131
13 InDgy —3.878%*% D 546%w* 0.296  1.045 26.836  0.961 5.702
14 B InH —4.500%%% D 34%%k 0.515  1.142 67.830  0.583  16.449
Tt
15 InDgyH —4.235%** 0.879%%* 0.315 1.051 31.470  0.891 8.424
16 InDgy+InH —3.968%** D 375k 0.195 0294  1.044 34402 0.944 5.982
17 InDgyy —2.520%%% 2 .563%%* 0.151 1.011  -23.122 0984 15244
18 - InH =3.179%%% 2 .653%%* 0.448 1.105 57539  0.662  51.487
ab
19 In(DgpH) —2.881%** 0.885%*x* 0.184 1.017 -8.271 0.942 18.871
20 InDyyy+InH —2.616%**% 2 380%** 0.210 0.147  1.011  -17.100  0.977  13.434
21 InDgy —2.0284k¥% D 55Qkkk 0.161 1.013  —18204 0988  17.691
22 B InH —2.940% %k D 648%** 0.451 1.107 58.157  0.655  67.534
tt
23 In(DguH) —2.644%** 0.883%%* 0.193 1.019 —4.695 0940  25.156
24 InDgy+InH —2.378%*k D 3Q(Hk 0.204 0.157  1.012  -11.837 0980  16.482
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Table 4 Models for estimating the biomass of eucalyptus plantation forests by adding organs to stand age

FET )
éﬁ % QE ﬁdﬂ Jﬁr; ﬁfo ﬁil ﬁiz ﬁi3 ﬁ[4 ﬁfs ERS F C CAI Radj EMP/ %
25 InDgy+a “3.617FF%  2829%FE (0 29]FK%  —( 089** 0.171 1015 4399 0963 14593
26 B, InH +a “.721%%% 2 156%  —(.151 0.097 0225 1.026 38563 0973 20.152
27 In(DgyH)+a -3.516%%%  0,908***  (.084 -0.005 0.115 1.007 -0.947 0993  7.167
28 InDpy+inH+a — —3.552%%% 378k ] 3]8%* 0.140 0.066 —0.094 0.111 1.006 22208 0988  7.957
29 InDgy+a —2.619%%% 1 671%F*  —0.399* 0.155%* 0368 1070  71.897 0872 6345
30 B, InH+a -1.004 0.683*  —0.720 0.312% 0519 1.144 93797 0787  7.458
31 In(DgyH)+a —2.154%% 0 464%F%  —0,59]1% 0.077%* 0415 1090 83892 0822 6935
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