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Carbon Storages of Pinus densifiora and Quercis acufissima
Stands in Gongju, Chungnam Province*
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ABSTRACT

This study has been carried out to estimate carbon contents in an average 37-vears-old Pims
densiflora plantations and an average 42-years-old natural Quercus acutissima stands in Gongju,
Chungnam Province. Average carbon concentration in stemwood, stembark, branch, foliage, and root
were 54.59% in Pings densiflora and 53.73% in Quercus acntissima stands. Aboveground carbon
contents was estimated by the equation model logWt= A + BlogD where Wt is oven-dry weight in kg
and D is DBH in cm. Total carbon contents was 79.28t/ha in Pinus densiflora stands and 71.52t/ha
in Quercus acutissima stands. Net primary carbon production was estimated at 9.79C/hafyr in Pinus

densiflora stands and 5.52tCfhafvr in Quercus acufissima stands.
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Table 1. DBH class and number of tree per hectare of
Pinus densifiora stands, and Quercus acutissima
stands.

Pinus densiflora Quercus acutissima

DBH No. of DBH No. of
(cm) Tree/ha {cm) Tree/ha
8 13 8 38
10 13 14 25
12 106 16 6
14 53 18 38
16 256 20 31
13 306 22 25
20 209 24 94
2 75 26 6
24 81 30 19
26 25 32 19
30 19 34 19
- - 38 6

Total 1,216 Total 326
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Table 2. Soil chamcteristics of Pinus densiflora stand.

Soil Depth  Texture oM Total Ava-P Exc-K Exc-Ca CEC PH
horizon (cm) (U.S.A) (%) N(%) (PPm) (me/100g) (me/l100g) (mefl00gy (1 :5)

AZ 0-15 CL 232 0.09 0.33 0.09 0.28 6.75 458

B% 16-50 CL 1.54 0.07 0.15 0.09 0.25 5.69 448

Table 3. Soil chamcteristics of Quercus acnfissima stand.

Soil Depth  Texture OM Total Ava-P Exc-K Exc-Ca CEC PH
horizon (cm) (U.S.A) (%) N(%) (PPm) (me/100g) (me/l100g) (mefl00gy (1 :5)

AZ 0-18 L 7.80 026 2.18 0.15 1.98 18.86 5.02

B& 19-68 L 5.08 0.18 0.41 0.08 0.98 13.56 5.00
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Table 4. Carbon concentrations(%) in stem wood, stem
bark, branch, current twig, foliage, and root of
Pinus densiflora stands.

Tree Component Pinus densiflora

Stem wood 5745+0.40
Stem bark 5451+0.72
Branches 5745+0.40
Current twig 5527+0.78
Foliage 55784024
Root 50.11£1.67
Aboveground total 5585+1.32
Total 54.59+2.77

Tabhle 5. Carbon concentrations(%) in stem wood, stem
bark, branch, foliage, and root of Quercus
acutissima stands.

Tree Component Quercus acutissima

Stem wood 56.96+0.92
Stem bark 5491+1.41
Branches 5696092
Foliage 53.90z0.10
Root 47.77+1.36
Aboveground total 55.62+1.62
Total 53734375

Alban3} Perala(1992), Satoo2} Madgwick(1982),
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Table 6. Organic cartbon estimation equation of individual
tree biomass of Pinus densiflora. Equation for
m : logWt=A+BlogD, where Wt is weight in g,
D is DBH in cm.

Tree Component A B R-Square
Stem wood 1.641 2.312 0977
Stem bark 0.928 2.028 0971
Branches 0.366 2.915 0.982
Foliage -0.762 3219 0921
Root 0.929 2.409 0.975
Aboveground total 1.674 2414 0984
Tree total 1.740 2417 0.986

Table 7. Organic catbon estimation equation of individual
tree biomass of Quercus acutissima. Equation
form : logWit=A+BlogD, where Wt is weight in
g, D is DBH in cm.

Tree Component A B R-Square
Stem wood 1240 2783 0970
Stem bark 1.070 2.3%6 0977
Branches -0.075 3.353 0.950
Foliage -0.874 3215 0.944
Root 0.9006 2.688 0.948
Aboveground total 1.372 2.822 0973
Tree total 1.567 2749 0.968
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Table 8. Organic catbon content(t/ha) of Pinus densiflora
plantations.

Pinus densifiora

Tree component

{t/ha) (%)
Stem wood 46.02 58.0
Stem bark 384 4.8
Branches 14.77 18.6
Foliage 274 a5
Root 1191 15.0
Aboveground total 67.37 85.0
Tree total 7928 100.0

Table 9. Organic carbon content{t/ha) of Quercus acutis-
stma plantations,

Quercus acutissima

Tree component

{t/ha) (%)
Stem wood 38.05 532
Stem bark 728 102
Branches 12.05 16.9
Foliage 121 1.7
Root 1292 18.1
Aboveground total 58.60 81.9
Tree total 71.52 100.0
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Table 10. Organic carbon estimation equation of indi-
vidual tree NPP of Pinus densiflora. Equation
form : logWit=A+BlogD, where Wt is weight
in g, D is DBH in cm.

Tree Component A B R-Square
Stem wood 0.815 2.081 0737
Stem bark 0.102 1.797 0.725
Branches 0.726 1.810 0976
Current twig -0.832 3184 0919
Foliage -0.988 3246 0.904
Root 0.307 2.017 0.903
Aboveground total 0.962 2.287 0.899
Tree total 0.977 2.28% 0.929

Table 11. Organic carbon estimation equation of indi-
vidual tree NPP of Quercus acufissima. Equa-
tion form : logWt=A+BlogD, where Wt is
weight in g, D is DBH in cm.

Tree Component A B R-Square
Stem wood 0.476 2321 0.924
Stem bark 0.306 1.934 0.913
Branches 0.377 2.486 0.973
Foliage 0.874 3215 0.944
Root 0.426 2.184 0.912
Aboveground total 0.722 2.506 0.954
Tree total 0.957 2.394 0.956
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Table 12. Net primary production of carbon{tonC/ha/
yr) in Pinns densiflora stands.

Pinus densiflora

(tonCyhafyr) (%)

Tree Component

Stem wood 347 354
Stem bark 029 3.0
Branches 127 13.0
Current twig 2.10 21.5
Foliage 177 18.0
Root 089 9.1
Aboveground total 8.90 90.9
Tree total 979 100.0

Table 13. Net primary production of carbon{tonC/ha/
yr) in Quercus acutissima stands.

Quercus acutissima

{tonC/hafyr) (%)

Tree Component

Stem wood 1.45 26.3
Stem bark 028 5.1
Branches 1.75 317
Foliage 121 21.9
Root 0.83 15.0
Aboveground total 4,69 85.0
Tree total 552 100.0
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