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Abstract: Aiming to explore the aboveground biomass allocation patterns of Daxing’anling and establish
additive allometric biomass models for Quercus Mongolica species, a total of 78 trees were destructively
sampled and collected for wood, bark, branch and leaf biomass. Of which, 31 trees were selected to
excavate and collect root biomass. For each component, the share of biomass allocated to different
components was assessed by calculating its ratio. The optimum biomass model for each component was
decided by using the diameter, tree height, and crown width as independent variables. Seemingly
unrelated regression method was applied to construct an additive system of biomass models for
aboveground components. Models were validated by the leave-one-out cross-validation method. The
results showed that wood biomass occupied more than half of the aboveground biomass. With the increase
of DBH, the wood biomass ratio was relatively stable, branch biomass ratio was increased, while a
reverse trend was found for bark and leaf. The root/shoot ratio was decreased rapidly and then slowed
down, with an average value of 0.36. All biomass models showed good fitting results with Ridj in the
range of 0.907 ~0.984. The root biomass model with the diameter as the sole independent variable
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showed the optimum fitting effect. The combination variable of diameter and height provided the lowest

estimation errors in the regressions associated with wood and bark while using both diameter and crown

width as the independent variable generated the most accurate models for branch and leaf. It was

concluded that the allometric equations would provide important tools for biomass accounting of Quercus

Mongolica distributed in Daxing’anling mountains.

Key words: Quercus Mongolica; biomass allocation; additive models; root/shoot ratio
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Tab.1 Descriptive statistics of sampled trees for biomass

equations development

21 EEIME S ROME O RKRME i
M942/cm 16. 30 1.50 32.80 9.85
i /m 9.74 1.90 20. 50 4.92
TR /m 4.71 0.45 9.70 2.23
TH AW H kg 77. 69 0.19 336.27 90. 99
Wz A=Wt/ kg 16.72 0.08 74. 66 17.90
WA A i kg 48.92 0.05 248.12 60. 22
R A Wi kg 6.76 0. 04 26. 82 7.33
AR /kg 150,09 0.42 668. 12 170. 85

WREEY R/ ke 39. 00 0.34 184. 68 48.55
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Tab.2 Coefficients with standard error and goodness-of-fit statistics of four models for wood, bark, branch, leaf and root

Py el EE A E
o A% & Ina B y RMSE/kg MAE/kg Ry
1 d ~2.909 (0. 133) 2.395 (0. 049) 0.377 0. 309 0. 966
2 dh —3.367 **(0. 114) 0.912**(0.015) 0. 303 0.233 0.978
™ 3 d.c, —2.882 (0. 132) 2.269 (0. 110) 0.197™ (0. 148) 0.374 0.299 0. 966
4 d’h.c, -3.360 (0. 121) 0. 882 (0. 034) 0.133™(0.123) 0.300 0.232 0.978
1 d ~3.627 (0. 082) 2.156 (0. 031) 0.237 0.184 0.983
2 &h ~4.016 (0. 084) 0.816**(0.011) 0.232 0. 189 0.984
FiE 3 d.c, ~3. 645 (0. 090) 2. 134 (0. 076) 0. 043™ (0. 100) 0.237 0.181 0.983
4 d’h.c, ~4.003 (0. 097) 0. 789 **(0. 028) 0.112"(0.101) 0.230 0. 186 0.984
1 d ~4.395 (0. 157) 2.745 (0. 056) 0. 498 0.367 0.953
2 dh —4.849 (0. 192) 1..031 **(0.024) 0.562 0.413 0.939
Fibe 3 d.c, ~3.993 (0. 137) 1.935*%(0. 112) 1. 162 **(0. 145) 0.423 0.314 0. 966
4 d’h.c, —4.182 (0. 166) 0. 669 (0. 045) 1.354 7*(0. 154) 0. 472 0.333 0. 957
1 d ~3.983 (0. 136) 1.991 ***(0. 051 ) 0. 450 0.345 0.928
2 dh —4.292**(0.171) 0. 745 **(0. 023) 0.514 0. 401 0.907
it 3 d.c, ~3.803 (0. 132) 1. 605 ***(0. 107) 0. 549 **(0. 134) 0. 428 0. 346 0.935
4 d’h.c, ~3.890 (0. 165) 0. 535 (0. 044) 0. 760 ***(0. 143) 0. 478 0. 386 0.920
1 d —2.399 **(0. 176) 2.034 (0. 068) 0.323 0. 269 0. 968
] 2 &h ~2.762 (0. 187) 0.771 (0. 026) 0.323 0.270 0. 968
RE 3 d.c, ~2.396 **(0. 181) 2.022 (0. 184) 0.020™ (0.281) 0.329 0. 269 0. 967
4 d’h.c, ~2.799 **(0.201) 0. 809 **(0. 073) -0.164™(0.295) 0.327 0. 265 0. 967

TE BRI E i SR AT PTG AR R T D 5, BT B 5 TP R AR R 22, s SRR MK SF (p <0.001) ,ms

FTRARRE,
®3 WERATMEENEERRRARMER
Tab.3 Optimum additive biomass models for aboveground parts and selected models for root
Mo HE AR RMSE/kg  MAE/kg Ry
T4 InW,, = —3.409 +0.916In( d>h) 0.302 0.235 0.978
W InW,, = —4.050 +0. 818In(d*h) 0.230 0. 186 0. 984
i InW,, = —3.995 +1.954Ind + 1. 123Inc,, 0. 421 0.312 0. 966
- InW, = —3.775 +1. 6011Ind +0. 528Inc,, 0. 427 0. 346 0.936
preA InW,, =In(e > "4 13 4 o =3.775 g1.601 0.528 0.368 0. 280 0.970
iﬂj:%ﬁé}’ hIW% :]n(e—3,409(d2h)0.916 +e_4'050<d2h)0'8]8 +e_3‘995(ll‘954c;j123 +e—3.775dl.60102:528) 0.232 1.114 0.987
VS InW, = -2.399 +2.034Ind 0.323 0.269 0.968
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