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Organic Carbon Distribution in an Oak Forest

Lee, Kyu-Jin and Hyeong-Tae Mun
Dept. of Biology, Kongju National University, Kongju 314-701, Korea

ABSTRACT: In order to investigate the organic carbon distribution, net primary production, annual litter
production, organic carbon in litter layer, soil organic carbon and soil respiration were studied in an oak forest,
Kongju, Chungnam Province in Korea. Net primary production was estimated to 15.84 ton C - ha™' ~yr’1. The
amount of carbon allocated to leaf and reproductive organ, branch, stem and root was 1.71, 4.03, 7.34, 2.76 ton

C-ha' .y

, respectively. Annual litter production was 5.21 ton - ha~

".yr™" which amounted to 2.35 ton C - ha ™'

ayr Average amount of organic carbon in litter layer (L+F) was 6.06 ton C/ha, and that of L layer decreased
from winter through summer. Soil organic carbon decreased along the soil depth. Average amount of soil organic
carbon in this oak forest was 165.19 ton C/ha. The amount of carbon evolved through soil respiration was 11.24

ton C-ha ' .yr"
forest.

. Net amount of 4.60 ton C -ha " -yr™"

was absorbed from the atmosphere by this oak
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Table 1. Standing biomass (ton/ha) and net primary production (NPP,

ton - ha”’ -yrfl) of the oak stand in the study area
Standing biomass
Stand NPP
Sep. 2002 Aug. 2003

Branch+Stem 97.86 123.11 29.05*%
Quercus ot 25.58 3172 6.14
acutissima

Total 123.44 153.83 35.19

*Increments of branch and stem + leaf + Rep. Organ.
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Table 2. Standing carbon (ton C/ha) in 2002 and 2003 and net increase

of carbon (ton C - ha™' - yr ') of the oak stand in the study
area

Standing carbon

Net increase

2002 2003
Leaft Rep. organ 2.01 1.71 1.71
Branch 13.26 17.29 4.03
Stem 30.78 38.12 7.34
Root 11.51 1427 2.76
Total 57.56 71.39 15.84
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Fig. 1. Seasonal litter production in the oak stand. Bars indicate SD.
(n=5).
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Table 3. Seasonal changes of organic carbon (ton/ha) in litter layer of
the oak stand (mean + SD). (n=5)

Qak stand
L-layer F-layer
Autumn 27 +039 3.4 + 1.66
Winter 3.1 £ 0.96 33 %092
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Mean 2.8 +£0.58 33 + 041

5 AR RISAFE B, AF, 7H, ALl 72 7.02, 469,
6.13 21812 6.39 ton Chaol3ith
Park 7} Lee(1981)&= A2t Aol Al w43 W £7]
gk ko] 270 ton Cha® ¥ 738}91 37, Chang?} Lee(1983)= X2
Ab glolgel S PE-Yoll A 548 ton Cha®, Changs} Chung
(1986)> H A Aol A 16.77 ton ChaZ, Han(2002)-2
S A AZVFE A 690 ton Cha®E B3 v} vk B ZA}
Ao Y F718kAhe] o2 0|5 ZA A £ AxE
Ehte}. X|ode) we} 7]kl T Aolg B, o)
QB9 F5, 57, UE Fol BE UG A Fo) T8l7

HETA &Y ApololA HEH ASRE HArkETh
EYo| RIIEA &

EoF Zo¥ %71 & o2 0~10eme] XEZ] 7MY &
< e HYL %o Aot TV E HhEe ATS
HYTHFig 2). RES (0~100m)-4 B 718 ek 457

gCkgoI N2} 1 o} (10~205)9) 73$- 339 oCkgl & ZHa
om, H ke 104 gCkgC 2 BES BrATHE9] 1/49)
L3k Im o7k &) WA T Zoke] Bag 16519

A

30 }
u \\‘N
10
10 20 30 40 50 60 70 80 90 100
Depth (cm)

Fig. 2. Variation of organic carbon along the soil depth in the oak
stand. Bars indicate SD. (n=4).
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Fig. 3. Seasonal soil respiration in the oak stand. Bars indicate SD.
(n=5).
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Fig. 4. Compartment model showing the distribution and flow of orga-
nic carbon in the oak stand. Box: standing carbon (ton C/ha),
arrow: flux (ton C - ha™" - yr™"). Parenthesis indicate NPP (ton

C-ha'- yrfl).
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