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Growth, Biomass and Net Production of Quercus Species( | )*
- With Reference to Natural Stands of Quercus variabilis, Q. acutissima,
Q. dentata, and Q. mongolica in Kwangju, Kyonggi-Do -
In Hyeop Park’, Don Koo Lee’, Kyung Joon Lee’ and Gwang Sun Moon’
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ABSTRACT

Four natural Quercus stands in Kwangju, Kyonggi-Do, of which ages ranging from 32 to 38 years
old, were studied to compare their growth, biomass and net production. Ten 10mx 10m quadrats were
set up and ten sample trees were harvested for dimension analysis in each stand. The largest mean
DBH and height were shown by Q. acutissima stand, and followed by Q. variabilis stand, Q.
mongolica stand, and Q. dentata stand in descending order. Tree density was the highest at Q.
variabilis stand, and followed by Q. dentata stand, Q. mongolica stand, and Q. acutissima stand in
descending order. Biomass was the largest at Q. acutissima stand(122.73t/ha), and followed by €.
variabilis stand(87.03t/ha), €. mongolica stand(72.14t/ha), and Q. dentata stand(38.56t/ha) in
descending order. Net production was the greatest at Q. mongolica stand(7.49t/ha/yr.), and followed
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by Q. variabilis stand(6.47t/ha/yr.), Q. acutissima stand(6.06t/ha/yr.), and Q. dentata stand(3.52t/ha/
vr.) in descending order. The highest net assimilation ratio was exhibited by Q. acutissima stand
(3.275), and followed by Q. variabilis stand(2.898), Q. mongolica stand(2.888), and Q. dentata stand
(1.840) in descending order. The difference in net assimilation ratio and net production among four
stands was caused by differences in their leaf biomass. The difference in net production and biomass
among four stands was due to that in the distribution of net production among stems, branches and

leaves.

Key words : Quercus variabilis, Q. acutissima. Q. dentata. Q. mongolica, growth, biomass. net pro

duction
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Fig. 1. Location map of four Quercus stands.
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Table 1. Soil characteristics of four Quercus stands

o W B AR(LD)

Moisture Organic pH Total Available CEC

factor* matter(%) H01:5 N(%) P>05(ppm) (me/100g)
Q. variabilis 1.022 6.34 4.60 0.31 1.19 6.6
Q. acutissima 1.028 8.60 4.48 0.30 1.68 11.3
Q. dentata 1.097 18.30 4.12 0.18 1.00 8.2
Q. mongolica 1.040 10.12 4.52 0.28 1.38 3.5

*
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Fig. 2. Frequency distribution of DBH classes for

four Quercus stands.
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Fig. 3. Mean DBH growth of the sample trees at
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Table 2. Stand characteristics of four Quercus species

Q. variabilis Q. acutissima Q. dentata Q. mongolica
Mean tree age 32 38 38 34
Mean DBH(cm) 14.9 21.3 11.7 15.0
Mean height(m) 14.4 15.3 9.7 11.6
Tree density(trees/ha) 1,129 437 789 705
Basal area(m’/ha) 20.8 16.4 11.8 18.6
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Table 3. Allometric regressions for the biomass of sample trees at four Quercus stands(Regression
model, logWt=A+BlogD, Wt is dry weight in g, D is DBH in c¢m and E is the estimate

of relative error.)

Q. variabilis

Q. acutissima

Tree component

A B R? E A B R® E
Stem wood 1.690 2.521 0.991 1.187 1.379 2.845 0.996 1.105
Stem bark 1.699 2.079 0.979 1.247 1.769 2.144 0.995 1.089
Stem 1.957 2.396 0.990 1.194 1.784 2.623 0.997 1.088
Branches 0.129 3.198 0.969 1.508 0.460 3.164 0.958 1.482
Leaves 0.597 2.282 0.974 1.307 0.801 2.114 0.845 1.707
Aboveground total 1.944 2.470 0.991 1.183 1.799 2.693 0.994 1.122
T ¢ Q. dentata Q. mongolica
ree componen A B R E A B R E
Stem wood 1.564 2.498 0.972 1.303 2.106 2.121 0.977 1.245
Stem bark 1.788 1.949 0.981 1.184 1.845 1.819 0.949 1.328
Stem 1.929 2.308 0.976 1.253 2.276 2.060 0.975 1.250
Branches 0.884 3.020 0.956 1.496 1.096 2.848 0.953 1.533
Leaves 0.486 2.624 0.969 1.337 0.479 2.158 0.943 1.430
Aboveground total 1.883 2.560 0.990 1.170 2.144 2.366 0.994 1.126

Table 4. Biomass(t/ha) of four Quercus stands

Tree Component Q. variabilis Q. acutissima Q. dentata Q. mongolica
Stem wood 56.98( 65.5) 75.88( 61.8) 16.15( 41.9) 33.20( 46.0)
Stem bark 15.34( 17.6) 18.95( 15.4) 6.05( 15.7) 7.45( 10.3)
Stem 72.32( 83.1) 94.83( 77.3) 22.20( 57.6) 40.65( 56.3)
Branches 12.48( 14.3) 26.05( 21.2) 14.45( 37.5) 28.82( 39.9)
Leaves 2.23( 2.6) 1.85( 1.5) 1.91C 4.9) 2.67( 3.8)

Aboveground total 87.03(100%)

122.73(100%)

38.56(100%) 72.14(100%)
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Table 5. Net production(t/ha/yr.) of four Quercus stands

Tree Component Q. variabilis Q. acutissima Q. dentata Q. mongolica
Stem wood 2.70( 41.7) 2.53( 41.7) 0.67¢ 19.1D 2.17( 29.0)
Stem bark 0.73C 11.3) 0.64( 10.9) 0.26( 7.2) 0.49C 6.5
Stem 3.43( 53.0) 3.17( 52.2) 0.93( 26.4) 2.66( 35.5)
Branches 0.81( 12.5) 1.04( 17.2) 0.68( 19.3) 2.16( 28.8)
Leaves 2.23( 34.5) 1.85( 30.6) 1.91( 54.3) 2.67( 35.7)
Aboveground total 6.47(100%) 6.06(100%) 3.52(100%) 7.49(100%)

N

3 wF Fadldel gl web #19 %

) hs4
o] A At L B o R e e | B

|

o

N
-
)
-l

|
U ol
o
o
;
Ho
=
2
1=
=
g
{
B
o
-+
1.0
B
-
ok
219
=3
oX

]
S oAz dgE Ae walvh,

2) MiAER W EAEREE
% oA} Ho]So] A

[}
g, AR, e,

3 CRRE AR
of 4ow worth, ERIRI WAER MRls F



82 Aty

ol ek 4 WEEEA 4% #wR(l)

Table 6. Production efficiency(t/t/yr.) of leaves in four Quercus stands

Q. variabilis Q. acutissima Q. dentata Q. mongolica
Net assimilation ratio® 2.898 3.275 1.840 2.888
Efficiency of leaves
to produce stem** 1.536 1.711 0.485 0.994

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