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Distribution and absorption of Organic Carbon in Quercus mongolica and Pinus densiflora

Forest at Mt. Gumgang in Seosan™

Ho-Yeon Won’, Deok-Ki Kim®, Areum Han’, Young-Sang Lee’, Hyeong-Tae Mun®’
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ABSTRACT

Comparison of Organic carbon in the Quercus mongolica and Pinus densiflora forest at Mt. Gumgang were
investigated. Carbon in above and below ground standing biomass, litter layer, and soil organic carbon were
measured from September 2013 through August 2014. For the estimation of carbon cycling, soil respiration was
measured. The amount of carbon allocated to above and below ground biomass in Q. mongolica and P.
densiflora forest was 115.07/34.36, 28.77/8.59 ton C ha™', respectively. Amount of organic carbon in annual
litterfall in Q. mongolica and P. densiflora forest was 4.89, 6.02 ton C ha™', respectively. Amount of organic
carbon within 50cm soil depth was 132.78, 59.72 ton C ha SOcm—depth'l, respectively. Total amount of organic
carbon in Q. mongolica and P. densiflora forest estimated to 281.52, 108.69 ton C ha™, respectively. Amount
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of organic carbon returned to the forest via litterfall in Q. mongolica and P. densiflora forest was 2.83, 2.20 ton

Cha™, respectively. The amount of organic carbon absorbed from the atmosphere of this Q. mongolica and P.

densiflora forest was 3.90, 0.81 ton C ha yr'1 respectively. Absorption of organic carbon in Q. mongolica forest

was remarkably higher than P. densiflora forest.

KEY WORDS: LITTERFALL, NET ECOSYSTEM PRODUCTION, SOIL RESPIRATION, OAK FOREST,

CONIFEROUS FOREST
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Figure 1. A map showing the study area. The circle
(@) indicate the location of the Quercus
mongolica and Pinus densiflora forest in
the study area
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Table 1. Biomass allometic equations of the Quercus mongolica and Pinus densiflora forest in the study area

Biomass allometric equations of Qurecus mongolica Forest

Biomass allometric equations of Pinus densiflora Forest

Son et al., 2005a Son et al., 2005b

Son et al., 2011 Noh, 2011

log Wsw = 2.389 + 2.110 log(D)
log Wsb = 2.122 + 1.718 log(D)
log Wb = 0.175 + 3.746 log(D)
log Wdb = 0.458 + 2.622 log(D)
log Wb = 0.343 + 2.331 log(D)

log Wsw = 1.779 + 2.624log(D)
log Wsb = 1.365 + 2.375log(D)
log WIb = 0.737 + 2.971log(D)
log Wdb = 1.127 + 1.381log(D)
log Wb = 0.517 + 1.904log(D)

log Wsw = 2.062 + 2.157 log(D)
log Wsb = 1.437 + 1.945 log(D)
log WIb = 1.200 + 2.392 log(D)
log Wdb = 1.335 + 1.675 log(D)
log W1 = 1.305 + 2.008 log(D)

log Wsw = 1.5679 + 2.4998 log(D)
log Wsb = 1.3574 + 2.0026 log(D)
log Wb = 1.2457 + 2.2682 log(D)
log W1 = 1.6482 + 1.5669 log(D)
log Wr = 1.3010 + 2.3704 log(D)

sw : stem wood, sb : stem bark, 1b :

live branch, db : dead branch, b : branch, 1 :

leaf, r : root
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Table 2. Average of standing carbon(ton C ha™) and net increase of carbon(ton C ha™ yr'') of the Quercus mongolica

and Pinus densiflora forest in the study area

Standing carbon(Aver. + SD)

Net increase(Aver. = SD)

Component Q. mongolica P. densiflora Q. mongolica P. densiflora
Leaf+Rep.Organ 1.44 £ 0.61 1.11 + 0.29 2.88 £ 0.18 221 + 0.36
Branch 2428 + 1.05 7.36 £ 0.2 1.49 + 0.39 029 + 0.14
Stem 89.36 + 3.46 25.89 + 0.66 4.89 £ 0.24 0.94 + 0.08
Root 28.77 £ 0.98 8.59 + 0.15 1.38 + 0.10 0.2 +£ 0.03
Total 143.85 + 4.88 4295 + 0.73 10.64 + 1.23 3.64 + 0.84

Aver. : Average Rep. Organ : Reproductive Organ
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forest in the study area(Rep. Organ: Reproducive
organ, Misc.: Miscellaneous)

AFRARE At SAT b JE8ALE ¥ Yo &
B'H%S’J Aol of 94‘H 7108t Ao 2 wtEn E3 F9H

S erge AR 01]1 L33 F5ol 7t7F 3.19 +
0.47, 1.70 + 0. 19 ton C ha' & LZo|A thAh =9romn,
AR alow LZ3} FZo] zhzF 271 + 0.51, 3.31 + 0.83
ton C ha” 2 FZoA tha &7 Uelgth(Table 3). QukA
03 ZARAATF YAFE Y 299 Tk Ajole LS
TFASE $4%, o9, B 59 2ol o3t YA
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Table 3. Seasonal changes of organic carbon(ton C ha™') in litter layer of the Quercus mongolica and Pinus

densiflora stand(mean + SD)

Layer & Forest

Date L F Total
Q. mongolica P.densiflora Q. mongolica P.densiflora Q. mongolica P.densiflora
Sep. 2013 3.79 +£ 0.58 2.83 £ 0.43 1.54 +£ 0.17 2.86 £ 0.53 5.33 £ 0.66 5.69 + 0.85
Dec. 2013 5.06 + 0.80 2.74 £ 0.82 2.46 + 0.37 2.46 £+ .064 7.52 £ 1.17 520 £ 143
Mar. 2014 0.97 + 0.06 2.99 + 0.57 1.98 + 0.17 4.05 £ 1.13 294 + 0.21 7.04 + 1.68
Jun. 2014 294 + 045 228 + 0.22 0.82 + 0.03 3.86 + 1.03 3.77 £ 047 6.14 + 1.21
Mean = SD 3.19 £ 047 2.71 £ 0.51 1.70 £ 0.19 331 + 0.83 4.89 + 0.63 6.02 £ 1.29
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Figure 3. Variation of organic carbon along the soil
depth of the Quercus mongolica and Pinus
densiflora forest in the study area. Bars
indicate SD
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Figure 4. Seasonal soil respiration of the Quercus
mongolica and Pinus densiflora forest in
the study area
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Figure 5. Compartment model showing the distribution and flow organic carbon of the Quercus
mongolica(top) and Pinus densiflora(bottom) forest in the study area Box: standing
carbon(ton C ha™), arrow: flux(ton C hayr"). Parenthesis indicate NPP(ton C ha” yr')
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