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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' -yr’1, respectively. Annual litter production was 5.21 ton - ha

1 1

-yr’1, which amounted to 2.35ton C -ha

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

forest.

~" was absorbed from the atmosphere by this oak

Key words: Carbon distribution, Litter production, Net production, Oak forest, Organic carbon, Soil respiration
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TS 55 4T 2HT FES DB th(Kimble ef al. 2003).
AE S Al AE ] e ' 75% oS A
stm, o719}k S7de] AEA Aleld] vid wehE] = ©hA0] 40%
Z 2pA)&kaL QltkSchlesinger 1997). 2F48H o]% 3}Ajdg 9]
AR S7HR t)7] S olilelerae FErt Slete A
et e Qlom, 1 AR AFeEe] 7RIS} o
=3 ok A2 FA oAURAe] o] 917] A7A= 8t
A5 ARge] B7luleh Aola, mEpA] wiEE o]itsler
25 AAAZ]7] A3 ko g A& RS Ff v Y
BAE FFAT]E wiekd #Alo] ASE I UTHKimble et al.
2003, Johnson et al. 2004). Tans 5(1999)S £t AHE e} A7}
7] S gaE gardle 583 988 e Aoz B
31 1} QITKPyo er al. 2003). TH7] 52] CO, F71= 259 Bt
3 S7Fe B3 SAHAEAE e A Ade g Ags)
=2 HAZAN o] AME S A5 AHAJA SA= A
9] gl= A olthPregitzer 2003).

73 AeiAS} ti7] A Abolo] B4 fre s ity sl
AMe WA ZF A g A7) ghags sfofstoiof st
(Pregitzer 2003). AHAAVENA 9] 7 FA] BAgFe 2o} A

sHt AE IARE H24R 99T, sk 28 AHRE
Foll S0 e B G F Aotk 53] EG W) gaA
S AT F gaFo oF 50% oS st 317 wiEol
(Vitousek 1991) AHAESF o) ghAEFe] A3kt o] 4S5
gk olikstgtae] F - AFTES olsfisietl ErA ot
(Morris and Paul 2003). BH4~9] A7t f532 AHAE)A ZA)
ERaako] A7k Mistero = Uehd & Qloh wES A9 A
sto] AEA 39 ZF FAALY g4 AGF 9 o]F Ao
B fE el st At ds] s o w4
o= AdHez A7 BA &2 Aot Han 2002, Pyo
et al. 2003).
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e At A7 ga e ok S 712 ARE
tl 1 F2o] Utk o|F A3l drEivirEe Ak,
SAE N AV B A frleag o 99
gaE EG U fUeAY BEY 5857 55 AR

do r2 2 o
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ZAA AR 2l (Quercus acutissima forest)S S
A 2] A% 150 m, BAF 5~10°9] AP f1A]skaL
ATHN 36°2579". E 127°6713”). o] A9 dulele] &4lo
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%, 447]
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EGA 2 EYSE 54

2002 9L 2003\ 8L7bA] Wl E7TH(9Y, 129, 39, 6
GE 1314 2ARA] A ol] Do) 47 AHE A ste] B
BE QY ERS A EA Im Zo)7HA] 10ecm HECO 2
AFAst vl EAo] Dedt F AP A F 4
o AHESIAtE EY 1718 e JEadFo 2 ARG
S, Montagu 5(2003)°]l W} ESF71E s ghgo=
A FATE

EYTE-220021d 9 THE] 20039 99 2744 1271 &
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Qb2 ZHA o= w3 5AFelM Stk S-S FolE Cl-
301 CO, Gas Analyzer$} soil respiration chamberS ©]-8-3}31t}.
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ZARA G vy e dEdy) A7 s AR S
Table 19 &3tk 200237} 200330 243k 7129} 7]
a3 Be)e] dERS 27} 97.86, 25.58 tonha 1] 3L 123.11,
31.72 ton/haol o, & 7]t Ftoll AikE Ui A4l7)
o] k2 77} 447, 3.80 ton/ha O]tk wEA] 2AL7IZE B9
of A 71A 9 £7] elar Bl o] SAAH31.39 ton
“ha ' yr ol L A7) APAtEE) 380 ton cha - yr |
2 ga}od 35.19 ton -ha - yr 'o]ATKTable 1).

Chae®} Kim(1977)& #Pit 59 dgejuF-doA A
SAAFEES 179 ton ha 'yr (02 Bd v} 91oH, Song
S(1997)& AAVT-oF 3T AA- Y] AR Ak
S 747+ 9.96 ton -ha ' - yr '9} 8.64 ton -ha ' - yr ‘2 B3
H} 91tk Kira®} Shidei(1967)7} A Qo] S+ A
A2rEES 530 ton -ha - yr o)Atk Song S(1997)0] FA}
Sk AU 23U Bt dF8S 47 6197 62d
°0F B ZARAAS] AU viE) &3tk £ AT 2
= o|E ARle] Ao} vl =8k, olE & ALt
T AL AFe AR 2] £EY JEEE 8d B
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Fo g HH F7EL A8 YAEFd o] &EH
o] 715 AEAW SHET ZARA G Adet
A|SHE- AR eaeko & 3halabd 1584 ton C - ha |
-yr 9] ©A7F AEA] Yol 1 ATHTable 2). Song 5(1997)
of Alxkst ule] o3t AT TR ] AP el A
A7t DA e B0 ke 742t 478 ton C +ha ' yr |, 428
ton C-ha '-yr ' 0|3tk
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Table 1. Standing biomass (ton/ha) and net primary production (NPP,
|

ton *ha '+ yr ") 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
. 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

1

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

area

Standing carbon

Net increase

2002 2003
Leaf+ 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 14.27 2.76
Total 57.56 71.39 15.84
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Fig. 1. Secasonal litter production in the oak stand. Bars indicate SD.
(n=5).

o= A7)l oJ3h AAkego] Bokth(Fig. 1). 2001 9LH-E]
200213 879 AA S WAL 57882 gom T -yr |
20023 9GHE} 2003 §L7HA 9] AR 52102 g +m e yr |
o1tk Mun#} Joo(1994)= 2= Aol A 10 Q1 1992:de]]
21993\ U AAkeEFo] 5671 g om S yr 'O® Bk uk gl
o] Y4 Ak & Aot gle-s & o Utk 2002 9E5H

2003 8€71A] Ak H9E Tl A7 YFOR oljdH=
7 AT 2345 9C cm S -yr | (235ton C +ha e yr o]
ik

= o)
YA59] frletawk
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ZAA 2 GSe

7] ¥ frekhdke] kS Table 3
of Yehic) 598 f7ekihde L35°] 2.01~3.33 ton C/ha, F

oL
20] 3.26~3.69 ton Chaol3L, =¥ B
2.80 ton C/ha, FZ°] 3.26 ton C/haZ F&9]
o gtk AN sV AE Y85 Fr1eA
o] ik A 3t 2tolE HHTHTable 3). LZ2
7|ehago] B} of S0 7z} 3.3320.50, 2.01+0.45 ton C/ha©] ]
o FZo] A9 747} 3.69+1.22, 2.68+0.50 ton C/hac] itk B¢
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Table 3. Seasonal changes of organic carbon (ton/ha) in litter layer of
the oak stand (mean + SD). (n=5)

Oak stand
L-layer F-layer
Autumn 2.7 +£0.39 3.4 + 1.66
Winter 3.1 £0.96 33+ 092
Spring 3.3 £ 0.50 37 +£1.22
Summer 2.0 £ 045 2.7+ 0.50
Mean 2.8 + 0.58 33+ 041

T AAY FIRARS & AF, 7H, Agel 47 7.02, 4.9,
6.13 1)1 6.39 ton C/haolith

Park¥} Lee(1981)= A|2jat AlZU->ollA Y5 W f7]
kA #Fo] 270 ton C/haZ R U3, Chang@} Lee(1983)= A2
b o}z o] ZF T4 548 ton C/haZ, Chang} Chung
(1986)2 S+ 212 UE-&oll A 16.77 ton C/ha=Z, Han(2002)S
Zg)ak AP o)A 690 ton Cha® B3k v} 9ok 2 24}
29 Y% 718 % ol AL A7 U AEE
ERgth Aol w} f7]gkago] tha AolE BYst, ol
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Fig. 2. Variation of organic carbon along the soil depth in the oak
stand. Bars indicate SD. (n=4).
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ton C/ha®l Atk ©]F A|EANAFH 50em 21o]7hA]¢] ghago]
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Fig. 3. Secasonal soil respiration in the oak stand. Bars indicate SD.

(n=5).

S els| ] A28 @ A5 &

$0.6~39 CO, kg -m ~-yr 'olgka Buat o, FHxA
oM AZF 47~78 CO;, kg -m * - yr '(Knapp et al 1998)7}
HAEE AR Hud uh dth A G e Eds g
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Y Sl Aok 7] el Aoz agrk

e ] B2t e
ZAA] U Y] vk AT W AR A
&S Fig. 40 TGt ARG ey
<34843l ol AAZF 15.84 ton C/haS 1143 oH, o]
A} WA 7H 7HA|, Z7] Al Walo) 22} 171, 4.03, 7.34,
2.76 ton C/ha 2 BiEHATE A7 SFAWAE E3) F 235 ton
Cha 7} ol Frd=l=t), o8 FEEE FEshd o, A4
718, 71A), 71el7F Z-2F 1.50, 0.21, 0.42, 0.22 ton C/ha©]ATh
WFe] IS H ST F 6.06 ton C/ha ©JAoH, L &
2 2.80 ton C/ha, F5-2 3.26 ton C/ha .2 F&oll 4 Bk} gd
off ArkeE AUy gl Baldge AX BEY fU1ER
Agke] =], Ydde] 74 ARl wet 84 79Y By
g Eo] 2H o] 87ls3slal 4A 55| Biedil o
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ZAP}F 23k Swift et al. 1979).
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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 ' 'yrfl). Parenthesis indicate NPP (ton
C-ha -y
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™, ol A 50cm Zo]7kA] o] AAE ehAgK(111.69%ton C/ha)
50~100cm Zlo]¢] Eoko] A4w B-A2H63.60ton C/ha)ETh 1.76
] Btk o)A o] Ygjol Bal=EwA RFES 77
ES Tk ted= 9o AT EFA 30em Zolol] Al
o] F2 Bx37] WjEA Ao Z AFETHPersson 1980). A
FHUUTY Aol EYEES 53 wEHe gag
11.96 ton C -ha ' - yr '& ZA}EQITE EXTFoE Belsd
3} B Eo o3t 580o] E§E o] Atk Coleman (1973)
EYSE T Helsgo] ARk HlE0] 3-9%S] 2oFE Bl
St uf Qltk o] W9l HHA|E £ FAl] HE351H g
ke 072ton C-ha ' -yr 'O& AN, EXTES Eaf W
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AFE RS 7] 020 E A7F460 ton C-ha ' -yr
< TS

ZARA Y A5 e] £ B gRe 24259 ton C/ha©] 2.
o, o]F A AE-2k]] 57.12 ton C/ha(23.5%), A3k AWE-=F
ol 14.22 ton C/a(5.9%), A3 530 6.06 ton C/ha(2.5%) L
2L EFol 165.19 ton C/ha(68.1%)7} BE3h= A0 2 vloty]
At FHS AL A} A AEF A= U=
BT AA SAFe] 293%0 AT

o

AEAEAY frRA £ E <) -
AUt dolA deaat Ak YAk Jd 94E
of frlerd, ESY frehd, At EYETHS =
Ak AP F AT o] YA 15.84 ton
C-ha'-yr '02 FHEJoH, A5 Ba7)H, 7R, E7),
Ba] o] 7_}74171, 403,734,276 ton C -ha ' - yr o] WjEES]
o} A7 SAAES 521 ton - ha - yr lo]QloH, AAHE
Ygs %H Azt PFo = oljlEe fHUIRAHE 235 ton
C-ha '-yr 'Otk A 9 9dFe] HE f19
22 6. 06 ton Cha2 FALEQ oW, 129 frekhee =4
71elA 7R 455 HAdke A Rtk EYSE &
71ekA g oA 612—0 =2 7‘7*@ ol om, B A
22 165.19 ton C/ha®
S 53 A7F 11.24 ton
C-ha'-yr 'B 7] o= ”0%3}%113} Z*}XH ey
T t7] Fo8REH A7 460 ton C -ha ' - yr 'S £EF
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