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Aboveground and Soil Carbon Storages in Quercus
mongolica and Quercus variabilis Natural
Forest Ecosystems in Chungiu“
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ABSTRACT

This study has been carried out to estimate aboveground and soil carbon contents in an average 39-
year-old Quercus mongolica and 40-year-old Quercus variabilis stands in Chungju, Chungbuk. Ten
sample trees were cut in each forest and soil samples were collected. Aboveground carbon content was
estimated by the equation model Wt=aD® where Wt is oven-dry weight in kg and D is DBH in cm.
Total aboveground carbon content was 48.85tonC/ha in Quercus mongolica stand and 57.49tonC/ha in
Quercus variabilis stand. The proportion of each tree component to total aboveground carbon content
was high in order of bolewood, branches, bolebark, and leaves in the two forests. Aboveground net
primary production was estimated at 5.88tonC/ha in Quercus mongolica stand and 5.12tonC/ha in
Quercus variabilis stand. Soil carbon content was 67.0tonC/ha in Quercus mongolica stand, 67.8tonC/ha
in Quercus variabilis stand, and 54.TtonC/ha in Pinus densiflora stand. There was no significant
difference in soil carbon content among the three forests.
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Table 1. General description of Quercus mongolica
natural stand.

No. of Age of Height of No. of
DBH sample sample sample tree.s /ha
tree(m) tree tree(m)
6 1 27 6.9 69
8 1 22 6.5 119
10 1 R} 10.8 125
12 4
14 1 33 11.0 131
16 106
18 1 40 17.5 81
20 69
22 1 46 18.0 50
24 31
26 1 48 17.2 13
28 1 44 16.5 25
30 1 47 18.5 25
32 6
34 1 49 17.6 13
Total 10 907

Average 39 14.1
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Table 2. General description of Quercus variabilis
natural stand.

No. of Age of Height of No. of
DBH sample sample sample tree‘s /ha
tree(m) tree tree(m)

6 1 20 6.4 75
8 1 30 8.1 80
10 1 38 9.4 125
12 45
14 1 37 12.0 65
16 80
18 1 35 11.6 65
20 45
22 1 38 14.8 60
24 50
26 1 40 18.5 45
28 1 45 17.8 35
30 1 52 18.5 30
32 30
34 1 63 17.6 5

Total 10 835

Average 40 13.5
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Table 3. Soil characteristics of Quercus mongolica, Quercus variabilis and Pinus densiflora natural

stands,
N C K Ca Mg Na CEC
Component  Depth (o) (%) (me/100g) (me/100g) (me/100g) (me/100g) (me/100g) Pl
Quercus 0-10cm 0.31 5.00 0.28 1.79 0.53 0.08 21.9 4.98
Mongolica 10-30cm  0.24 3.16 0.13 0.86 0.16 0.07 17.7 5.09
& 30-50cm 0.14 1.23 0.14 0.27 0.29 0.09 12.3 5.07
Quercus 0~-10cm 0.29 4.84 0.32 2.16 0.47 0.07 18.4 5.03
Variabilis 10-30cm  0.17 2.05 0.19 0.82 0.32 0.05 13.3 4.98
30-50cm  0.11 1.4 0.24 1.27 0.58 0.11 11.7 5.16
Pinus 0-10cm 0.23 3.92 0.25 2.14 0.13 0.05 15.0 5.15
densiflora 10-30cm  0.13  2.02 0.13 0.65 0.07 0.07 9.6 4.99
30-50cm  0.08 1.11 0.13 0.65 0.05 0.06 7.7 4.99
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Table 4. Organic carbon estimation equation of
individual tree biomass of Quercus mon-
golica. Equation form : Wt=aDP, where
Wt is weight in kg and D is DBH in

cm.

Coefficient of

Tree component a b determination
(R
Foliage 0.265 2.553 0.93
Live Branch 0.505 2.804 0.90
Dead branch ~-1.572 3.345 0.85
Bolebark 1.041 2.209 0.99
Bolewood 1.433  2.506 0.98
Total aboveground 1.632 2.505 0.98

Table 5. Organic carbon estimation equation of in-
dividual tree biomass of Quercus var-
tabilis. Equation form : Wt=aDP, where
Wt is weight in kg and D is DBH in cm.

Coefficient of

Tree component a b  determination
(RH
Foliage 0.018 2.573 0.93
Live branch 0.807 2.544 0.95
Dead branch -0.958 2.830 0.87
Bolebark 0.868 2.476 0.98
Bolewood 1.152  2.707 0.99
Total aboveground 1.443 2.645 0.99
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Table 6. Aboveground carbon content(tonC/ha) of Quercus mongolica and Quercus variabilis natural

stands.

Tree component Quercus mongolica % Quercus variabilis %
Foliage 2.43 5.0 1.72 3.0
Live branch 9.12 19.0 9.12 16.1
Dead branch 0.41 0.9 0.48 0.9
Stemwood 30.98 64.5 35.86 63.2
Stembark 5.12 10.6 9.02 15.8

Total aboveground 48.85 100.0 57.49 100.0
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Table 7. Organic carbon estimation equation of in-
dividual tree NPP of Quercus mongolica.
Equation form : Wt=aD", where Wt is
weight in kg and D is DBH in cm.

Coefficient of

Tree component a b  determination
(RY
Foliage 0.265 2.553 0.93
Live branch 0.120 2.562 0.88
Bolebark 0.476  1.606 0.94
Bolewood 0.875 1.895 0.91
Total aboveground 0.921 2.347 0.93

Table 8. Organic carbon estimation equation of in-
dividual tree NPP of Quercus variabilis.
Equation form : Wt=aD®, where Wt is
weight in kg and D is DBH in cm.

Coefficient of

Tree component a b determlnatlon
(RH
Foliage 0.018 2.573 0.93
Live branch 0.306 2.219 0.96
Bolebark 0.041 2.127 0.98
Bolewood 0.356 2.318 0.98
Total aboveground 0.760 2.375 0.98
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Table 9. Net primary production of carbon (tonC/ha) in Quercus mongolica and Quercus variabilis

natural stands.

Tree component Quercus mongolica % Quercus variabilis %
Foliage 2.43 42 1.72 35
Live branch 1.79 31 1.11 22
Stemwood 1.29 23 1.69 A
Stembark 0.23 4 0.45 9

Total aboveground 5.88 100.0 5.12 100.0
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Table 10. Soil carbon contents of Quercus mongolica, Quercus variabilis and Pinus densiflora natural

stands.

Tree Component Quercus mongolica

Quercus variabilis Pinus densiflora

Mineral soil (0-50cm) 67.0 £ 25.3
0-10cm 27.8 + 6.9
10-30cm 29.1 = 13.6
30-50cm 10.2 £ 5.5

67.8 * 16.8 4.7 £ 104
29.8 * 10.6 23.7 £ 6.8
243 = 8.6 20.2 £ 6.8
13.8 £ 3.3 10.9 = 4.5

* No statistical difference in soil carbon content among the three forests in each soil depth found.
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