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Biomass, Net Production and Biomass Estimation
Equations in Some Natural Quercus Forests'*
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ABSTRACT

Four Quercus forests in Mt. Mohu were studied to investigate biomass , net production and effective
biomass estimation method. Five 10m X 10m quadrats were set up, ten sample trees were cut and roots of three
sample trees were excavated for dimension analysis in each forest. There was little difference in accuracy
among three allometric biomass regression models of logWt= A+ BlogD, logWt=A-BlogD*H and logWt=
A+ BlogD+ClogH, where Wt, D and H were dry weight, DBH and height, respectively. Analyvsis of

covariance showed that there were no significant differences among slopes and intercepts of allometric
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biomass regressions, logWt= A+ BlogD, of four Quercus species. Biomass of Q. acutissiing, Q. variabilis, Q.

servata and Q. mongolica forests were 164.0, 158.9, 115.3 and 118.9t/ha, respectively. Net production of Q.

acutissima, Q.

variabilis, Q. serrate and Q. mongolica forests were 25.0, 23.2, 14.5 and 12.6t/ha/yr.,

respectively. The proportion of roots to total biomass and total net production of . mongolica forest was

higher than that of three other species forests. Net assimilation ratio of @. acufissima, Q. variabilis, Q.

servata and @ . mongolica forests were 2.87, 2.80, 3.20 and 2.95, respectively. Relatively less leaf biomass of

Q. serruta and Q. mongolica forests were the reason why total biomass and total net production of Q. serrata

and Q. mongolica forests were less than those of Q. acutissima and Q. variabilis.

Key words © Quercus acutissima, Q. variabilis, Q. serrata, Q. mongolica, biomass, net productio.
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Table 1. General description of four Quercus forests.

F8 R KRR WHEEE o BFEHERA BHd #E

Q. acutissima Q. variabilis Q. serrala Q. mongolica
Altitude (m) 210 240 300 420
Slope (%) 15 25 20 15
Aspect SE SW SW E
Mean tree age(yr.)* 26 28 29 36
Mean DBH (cm) * 14.3 14.6 12.6 12.9
Mean height (m) * 11.5 11.1 10.8 9.7
Tree density (trees/ha) * 1, 410 1, 280 1,120 1,040
Basal area(m?*/ha)* 26.3 23.3 15.1 14.9
* indicates the trees belong to canopy.
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Table 2. Allometric biomass regressions for sample trees of four Quercus species. Regression model
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s logWt=

A+ BlogD, where Wt is dry weight in g and D is DBH in cm. E is the estimate of relative error.

Q. acutissima

Q. variabilis

Tree component

A B R? E E* E** A B R? E E* E**
Stem wood 1.953 2.333 0.99 1.05 1.09 1.05 1.910 2.370 0.99 1.06 1.09 1.06
Stem bark 1.326 2.325 0.97 1.20 1.21 1.18 1.351 2.285 0.98 1.19 1.19 1.18
Stem 2.054 2.320 0.99 1.06 1.09 1.05 2.020 2.349 0.99 1.06 1.08 1.05
Branches 0.950 2.835 0.95 1.45 1.50 1.43 0.891 2.896 0.95 1.44 1.49 1.43
Leaves 0.988 2.326 0.93 1.45 1.43 1.43 1.043 2.276 0.93 1.43 1.42 1.42
Aboveground total  2.094 2.417 0.99 1.13 1.15 1.13 2.063 2.445 0.99 1.12 1.14 1.12

. Q. serrata Q. mongolica
Tree component A B R E B Eee A B RZ E E* E**
Stem wood 2.036 2.307 0.99 1.10 1.11 1.09 1.885 2.413 0.94 1.22 14 1.13
Stem bark 1.302 2.368 0.96 1.32 1.25 1.22 1.844 1.85 0.91 1.22 15 1.13
Stem 2,109 2.320 0.99 1.12 1.11 1.10 2.091 2.306 0.94 1.22 14 112
Branches 1.013 2.846 0.95 1.43 1.55 1.29 0.631 3.191 0.93 1.36 .48 1.31
Leaves 0.791 2.396 0.94 1.39 1.43 1.38 0.693 2.505 0.97 1.14 16 1.14
Aboveground total 2.116 2.446 0.99 1.12 1.17 1.12 1.982 2.546 0.97 1.14 1.10
* E from logWt=A ~BlogD*H, H is height in m.
** E from logWt=A -+ BlogD+ ClogH
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Table 3. F-values from covariance analysis to test for significant differences among allometric biomass

regressions of four Quercus species.

togWt=A + BlogD

logWt= A+ BlogD?H

Slope Intercept Slope Intercept
Stem wood 0.23(NS) 2.90(NS) 0.83(NS) 1.21(NS}
Stem bark 1.39(NS) 0.49(NS) 1.57(NS) 0.17(NS)
Stem 0.04(NS) 2.24(NS) 0.22(NS) 0.70(NS)
Branches 0.27(NS) 0.51(NS) 0.20(NS) 0.05(NS)
Leaves 0.15(NS) 2.63(NS) 0.23(NS) 4.12( S
Aboveground total 0.26(NS) 1.84(NS) 0.67(NS) 0.26(NS;

* All tests were decided at the 95% confidence level ;
S=significantly different, i.e., P<0.05.

NS=not significantly different ;

Table 4. Generalized allometric biomass regressions for all sample trees of four Quercus species. Regression
model ; logWt=A-+ BlogD, where Wt is dry weight in g and D is DBH in cm. E is the estimate of
relative error.

Stem wood Stem bark Stem Branches Leaves Aboveground total
A 1.967 1.378 2.069 0.920 0.915 2.082
B 2.338 2.278 2.324 2.902 2.334 2.448
R? 0.988 0.966 0.988 0.951 0.933 0.990
E 1.143 1.253 1.143 1.413 1.389 1.137
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Table 5. Biomass of four Quercus forests
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{unit : t/ha)

Tree component Q. acutissima Q. variabilis Q. serrata Q. mongolica
Stem wood 81.8(49.8) 78.1049.2) 55.9(48.5) 56.7(47.7)
Stem bark 18.0(11.0) 17.2010.8) 12. 9(11 2) 13.7(11.6)
Stem 99.8(60. 8) 95.3(60.0) 68.8(59.7) 70.4(59.3)
Branches 31 6(19.3) 31.30(19.7) 23.9¢( 0 7) 23.1(19.4)
Leaves 705 ) 8.30 5.2) 4.5( 3.9) 4.3( 3.6)
Aboveground total 140 1(85 4) 134.9(84.9) 97.2(84.3) 97.8(82.3)
Root 23.9(14.6) 24.0015.1) 18.1(15.7} 21.0017.7)
Tree total 164.0(100%) 158.9(100%) 115.3(100%) 118.8(100%)

Table 6. Net production of four Quercus forests

(unit : t/ha/yr.)

Tree component

Q. acutissima

Stem wood
Stem bark
Stem
Branches
Leaves
Aboveground total
Root
Tree total

8.5(34.2)

Q. variabilis Q. serrata Q. mongolica
7.8(33.5) 5.3 (36 4) 4.3(34.0)
1.7¢ 7.4) 1.1( 7.8) 1.0( 8.1
9.5(40.9) 6.4 (44 2) 5.3(42.1)
3.0013.1) 1.9(13.4) 1.5(11.9)
8.3(35.7) 4.6(31.2) 4.3(33.9)
20.8(89.7) 2.9(88.8) 11.1(87.9
2.4010.3) 1.6(11.2) 1.5(12.1
23.2(100%) 14.5(100%) 12.6(100%.
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Q. mongolica
2.95
1.00

3.20
1.16

Q. serrata

Q. variabilis
2.80
0.94

Q. acutissima
2.87
0.98
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i2
to produce stem**

It

2

Table 7. Production efficiency of leaves in four Quercus forests

* Total net production/leaf biomass
** Stem net production/leaf biomass

Net assimilation ratio*
Efficiency of leaves
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