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Organic Carbon Distribution and Budget in the Pinus densiflora Forest at Mt. Worak National Park™

Ji-Young Lee’, Deok-Ki Kim’, Ho-Yeon Won’, Hyeong-Tae Mun”
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2011 5EHE 2012\ 49744 AHR9f A& A
9 Fo] ek wEE AL OH, §AFAE Fetslr] Q] EYSE
o} Aap e ExF] i F7eadS 7242} 52,25, 14.52 ton C ha' o]loH, U4
G e e 747} 471 ton C ha”, 58.56 ton C ha™' 50cm- depth 2 ZAE YT RAA &
252 130.04 ton C ha' ©]$] grﬂ o]? 51.4%7} ~ %xﬂoﬂ ¥al= Ao= L}E}wq B
st A EA nAHH & ]EFi%kE 426 ton C ha'yr'ol9la, S9HeEs wZs ¥
.10 % 0.04 ton C ha’ yr14 7€k a7F A EH AT ZAPIRE S G BARS: FEl YR
1.62 ton C ha' o]glom, Ek &5t H%EL EEES 625 ton C ha'yr' O.& o]F 1]
& s s BT 247F 3119, 3.06 ton C ha'yr'ol Atk e *ﬂ*?awr
B 2aURgo)A A7k 7125 ¢ 56 784S 1.07 ton C ha'yr!
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ABSTRACT

Organic carbon distribution and carbon budget of a Pinus densiflora forest in the Songgye valley of Mt.
Worak National Park were investigated. Carbon in above and below ground standing biomass, litter layer, and
soil organic carbon were measured from May 2011 through April 2012. For the estimation of carbon budget,
soil respiration was measured. The amount of carbon allocated to above and below ground biomass was 52.25
and 14.52 ton C ha™'. Amount of organic carbon in annual litterfall was 4.71 ton C ha. Amount of organic
carbon within 50cm soil depth was 58.56 ton C ha’! SOCm-depth'l. Total amount of organic carbon in this Pinus
densiflora forest was estimated to 130.04 ton C ha™'. Amount of organic carbon in tree layer, shrub and herb
layer was 4.12, 0.10 and 0.04 ton C ha'yr” and total amount of organic carbon was 4.26 ton C ha™'yr"'. Amount
of organic carbon returned to the forest via litterfall was 1.62 ton C ha'lyr'l. The amount of carbon evolved
through soil respiration was 6.25 ton C ha’lyr'l. The amount of carbon evolved through microbial respiration
and root respiration was 3.19 and 3.06 ton C ha'lyr'l. The amount of organic carbon absorbed from the
atmosphere of this Pinus densiflora forest was 1.07 ton C ha'lyr'1 when it was estimated from the difference
between Net Primary Production and microbial respiration.
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Agael] w2 715w st A AA A o]
AzHa oy 2AaHE doy|= B4 oitateka
(COy), "IEH(CH,), o A(NL0), 4535 (HFCs),
IHESFEA(PFCs), 623}3H(SFe) 5°] 2.2 (Kyoto Protocal,
1997), ©o]% LA FHE o) 7w covt 7MY =
2 Aoz dHA Utk cox= AAA, 9949l d5S
53 7] o WEEHE 247t F9 shveld, Ui
T CO; 55+ A3t o] 9] 280 ppmollA] 20051+
379 ppmoZ F7}8F AL, A3 CO, S7HEo] FHT 10
Eob 7Hd ol 3 1.9 ppm yr'e] E7FE Holal 9]
(IPCC, 2007). °]oll w&t A AAH oz 7| $Hstq oS
53l BAE, A, SA7)e dquA] A7t F
o] W& FYst] 247tAE Foli= A WS =
ofgtar  gleow, 2012d A8k 7] FH e <
(UNFCCCQ)ol A& 2013~20201 3744 A7 =9] &2 7p~
o S sk WESAA JiASke] AT
(Post-2012, 2012).

AAEAZE SRl o] AP 'S AR OF 90%
o} XM EbaEA Y] 40%S 2FA|SkaL 9l O™ (Waring
and Schlesinger, 1985), A 7-oll 4 %]} th7]Abo]e] BhA
3ol ) ti7] 7F §AEH T 2 2(Winjum ef al.,
1992) AHIAEIAIE W7] & CO9l % S7F JAE $13
&3 A EA 2 9ES & o J|dEa Utk
ot AR A Yol A dojube 'a =8 7)1 2he] 11
< 7] Hstel wste] w9 S8k AR A H L gl
M, 1% A5 AGS B g7] F9 CoE FFAIE
Hkoto] #alo] HF % 3 ATHKimble ef al., 2003; Johnson
et al., 2004). AFHAVERA 9} 7] Aolo] A fEEs
gporaly] fleiA s AFEAEA ] f7letasS sotsof
SHo(Pregitzer, 2003). T2 7% JEHZ EAst= AH
e A O 7 ehe Aot At e, ke &
ARl e, A 99T, A, g B Rt
I Jti(Dixon et al., 1994; Boyland 2006; Jeon et al.,
2007). AFHAV R Al A HABNE EF LR fFT]=
A3 AHH 94 0 Z(Bray and Gorham, 1964; Rodin and
Bazilevich, 1967), AF A el Ao A 21 &9 A2k 5 d5-
b9l FEE o R F9EH, ddeE e
2 Ul GHSS AL EGL R Sas Al

A

= 98-S 3Ygttl(Abugre et al., 2011). £ W
71T AT W TR o 50% o] AFA|staL
wl 2ol (Vitousek, 1991), AFHES W] o] A3
Trrgel AHHE SF COYl S B Ade e olallet
t] Z44o]tl(Morris and Paul, 2003).

EGEEe A AFH gn e3elA 7 HAR & 2

22(75%1,015 g C yrHZ 44 9l 2w (Bond-lamberty ez
al.,, 2004), 2F EYT S nAE S S} e o
Z(Hanson et al., 2000; Zhou et al., 2009), E}AY=E3}
e o] gs-S YehlE A 327F Y rk(Coleman, 1973). 3
ol = Ego 2N E BAY= COE AFstste] AHA
ejAle] &4 £3E A8e] dSsE e A9 AdH
2.2 L }(Nakane, 1995; Raich and Tufekcioglu, 2000; Lee
and Mun, 2001; Lee er al., 2012), $-2]ue}e] 2124
Fradol wE 2 3 v A A o]E Abolo] wha
fredd saestel] #ek A= WA % AR o|thi(Han,
2002; Pyo et al., 2003; Lee and Mun, 2005; Namgung
et al., 2008).
B AT 7P ATAR O dgtow Aot =
Aol FA ] U= Aol A AT #AsH- A
, S, EYY A9 AES gotetal EYS
5 Bl BEEE gARS 2ARSEe] 2AA ] A E
AR B Baaeghs setstal AS E9 di7] = COo,
AE A 712 ARE ded 2 240 A

of M o
lo o ot r

T
o

2% AYUN-(Pinus densiflora forest)& 2t
el SAARY] S EALE 380m, BAME 17°, A

Fo Het FHe oF 35, HiF E 11.02+0.25m,

L2 17.1240.38cm 18] YEEE+= 1,300
% ha'! o)tk BEFE FRI T (Quercus variablilis),
2 & (Fraxinus sieboldiana), "2 (Indigofera kirilowii)
So] vke w2 Bysial glom, W= AR (Preridium
aquilinum)2} M (Miscanthus sinensis) 5°] +¥a= 7
o7 AL 7)Ao R gk o] F- il $1x]3)
of By 715e] SAL u, 24X 22 o 20km
o]0 o] 9% AR SF00) 1Aze] vy 24




ot vl 78 $F ' A 563
A9 9] 30:97H(19801 ~2010) 3t 7] 10.2°C, 1% oM, FTFHAW=WrW)S ATFoE F743}
o AT 1,387.8mn 0]l o, ZAPIRE ot At 7 otk olo] e 7] Rag S o] &3t 5
22 10.1C, A ATEE 2,066.2mm ©] A k(Figure 1). gatolon, AT 4 Ale 998E FEl e
2 fFYEe A AR 4 BEdw 346l
et e 1 AL W) BB 2RZe) AEF A SIS
| o1 §3to] 20119 89 FTYHT ol A Ao)o] WPT
(Imx2m) 378& AAF & B Exste d53 28
| 1® 489 BE St EE A% 494 Susel
£l wE Jlwds FESYon, 0T AxsllA Yol 2wt
- lo § A Az A3 T aguddhe dEFS AN T
g / o B o e 2sgn dEget deaiel o
£ a0 = B frIaaEe QA AT 50%S F71ene &
o2 FA3}31tk(Satoo and Madgwick, 1982; Song and
1 + Lee, 1996).
0 -10
3.9 Ak
Months
Figure 1. Seasonal precipitation (mm) and temperature SEANE e ddeR FE miRade 4%
(C) from May 2011 to April 2012 at a17] flEl 2011 49 2ol AR A el 179 Ho|7t
Jecheon meteorological station about 20km 0.5m'e] 98 Id5A7(littertrap) 5/HE AR5 TH
distance from the study area 20124 49744 M GAG5A 7)ol Solgl= UAL 4A
apalon, ’“74 S92 9, %é%(ﬂxlﬂ F3), 27
o, 7 F Eii T 60C A27]014 484131 o] %
2. AEF3} =AY ool 2 HHW] ENHESRE: EHOM Qo] Bt A
Z e vhstol %71 B 240 ARSI F5A 7
YT BEFE SR PHORE FuAAel A g5n delo) AFHES 122 B Ab) T U]
Hafg Ao o] AEES AFHEE B2 A g Alaiglon, Az o §9EE frE A
sto] WESGE & 7]¥d ATFE Sk Mol 7 e g G eaetEs Hedld A
o o7 dEA 9l otk(Kang and Kwak, 1998),
AALE FYBY AGY WAZ FHUL 4GP 4 o v
Brhssg o)A A5 BAxA HE B0 2 F
U Aol oJate] o)y}t ApedA o8 ZAE 7| ui QA dZ=e Yelo) BalAwe] utel 0, Z(Origanic
TATEe] By A Aeldll whe dETF 392411 fibric horizon), O. %(Origanic hemic horizon), O, %
Z ztol7k glo, 71E A A Aol Bard AEH 3] (Origanic sapric horizon) ©. 2 A3t 4= 31 thBrady and
Ae v Al AgetdeE AFEE vl = Weil, 2004). ZAA A U 94 Y2 gdg Go)eka

AoZ By v} AtKSchmitt and Grigall, 1981; Tritton
and Hornbeck, 1982). 115 37@8}% FAol| A Q1% A 9
ol we} A7 A & Qo] FRAADIE SAN
& 3= Noh(2011)ol 2J3] ¥ AthAZ-2|(KFRI, 7]
RIS olgale] AR @ Aae] AR FHae,
2011 4ol AR 2 el 10mx20m®] 7 ﬁé?@—
X8t A7) 2em o] HE FE| 3
a1, 2012y 4ol 1dzr *ﬁx Eis
ﬂ—. md =A3 S
3t 201119 &

Z2k
RIS

FS F4357] $18l 2011 5EEE 20124 4%77}1] el
R 57H«] 25emx25em 28 WPFE AA - YT
el A= H9TS 01 5, O+0, To& T3t 73}
Atk A% ‘*?3 & o, SAFH9F ), A7, 7]
Bt Eeslon, 60C Ax7]olA o] & wj7hA] Az
A & Agste] D9l (ha) 3 A EAFS AE
ok AEAR S-S vhfste] f7ea 24 ARkl

& xak
& A=
5_] - T

5. i3t 9

2
M
1%
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vlaE AES WA RBH F AR BA ALS
spoich. Az el dABS wahel Wi 105C
Az7)GA 4823k ol AZAZ F B The 600C

A7) 2o A 3~4A3F A &%Alﬂ F ATFAA 3
= o] Y19 FU1EdES o e ES
1.7242 o] f7leass 71]*&6} th(Black, 1965).

6. A W F7 6k 24

& B O RS A 8}71 %SH 20114 5
AR 2012 49704 vl B R6Y, 9Y, 129, 39)=
FTHET B o2 AA 3%1@011*1 m&-ﬁra
50cm ZO)7HA] 10cm FFH 02 ESS AFste] d&-3h
T AFAR ksl AT B SUAA 2mm A
A5 AEFS ARter Foll f7lea Ao ALg-st
: Y 105C A%
710l A 48A17F o) AR - =gk v 600C A7] %

4 ANA AFZolA 3 itds wo] EF
s ANt fU1ESEE 1.7242 Y
% 0™ (Black, 1965), ¥$]W %

3= 783K (ton C ha” 50cm
71eka Skl 7H It A YRS

EYSES B U] 5o WEHE COo, AT
20113 595 20124 4¥714] 12719 Bt 237];4_0_;
fek 13)% 11:00~13:00 Atolol] 107 A Aol A z+z} 33
A ZAdste] Haghs AT SAWHEL Ful8 A9
A 7k #47](IRGA; EGM-4 PP system, UK)E AH&-38t
skltt 57444
#3lo] G-o]

o] dynamic closed chamber method& ©|
A ) A Zol7] AN waE
M2 HAE Aol Ao EgEE

- b
H EYTEFNA 49%5 FelsFgor FHsch

B ATROA A EA Y freA BT
215 o] gste] FAT AL 50%E

A3} th(Satoo and Madgwick, 1982; Song and Lee,
1996). AUHE-E o] f7]eka B eke 201137 201249
747} 66.77 ton C ha'', 70.23 ton C ha'' &, ZA|ZF 5

=]

6

\=]
RUS

50 ton C ha” ©]1THTable 1) =99 Het f7)e
20 W3 67.25 ton C ha'!, ¥ 1.21 ton C
H=0.04 ton C ha' ©&, WEZo0] 98.18%% T+
2|8kl om, aEZo] 7zt 7|3 fU ek g
7] > e > 74 > QI A TR o % LEFRT
B aurge] Wit G718k BEEES Kim(2006)0] B
gk e 42Lﬂ A avrRe] A " 2T
32.50 ton C ha' Bt} A eSO, Lee(2004)7F Bl
3 FFEAY 3094 2] 7184 EEF 81.80 ton

N M 5_3: B~ o
tlo « =
V 24 FN' el

J

C ha' Boh= B YERth Kimmins(1987)2 FARSE AF
el A fEHoA 91‘01 7}?%11 ute} A=
Ao B %—7}?&% gk uf oo, A A

5%, 49 591 Aol 1

AR S e frEA —"E"g*&%k% 4.26 ton

Satoo(1966)™ U A A A 9] {78k A
AFES 6.10~7.50 ton C ha' yr', A= 7.43~7.89
ton C ha' yr'Z B3k v} ek ol Park and
Lee(1990)7} g4k 471 A9 3 30~404Y Avbr 9
of B A el ek Aol A E A Q] frlekA ALt
25 o AU 1.86 ton C ha! yr!, TP A
U5 540 ton C ha'! yr', 95 248 AU 6.55
ton Cha' yr', 378 2U% 825 ton C ha' yr' & Hagh

A01, Lee(1985)E FAEAl 33~4234) AUy HoA
34 A g f7)eka AAES 7.93 ton C ha'lyr ' 2
B1gk vf Qlek & AR frleh SALES 7] B

Table 1. Standing carbon (ton C ha™) in 2011 and
2012 and net increase of carbon (ton C ha’
yr D) of the Pinus densiflora forest in the

study area

Component Standing carbon ‘ Net
2011 2012 ncrease

Stem 41.14 43.14 2.00
Branch 8.52 8.92 0.40
12 ;Zer Leaf+Rep.Organ 270  3.02  1.08
Root 13.21 13.85 0.64
Sub-total 65.57  68.93 4.12
Leaf 0.18 0.26 0.08
Shrub  Stem+Branch 0.67 0.68 0.01
layer  Root 0.31 0.32 0.01
Sub-total 1.16 1.26 0.10
Herb layer 0.04 0.04 0.04

Total 66.77 70.23 4.26
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H A2 e vl Al vk, ol A A
JEaE, 5, B MSEe] B R puhr
(Lee and Mun, 2005; Choi et al., 20006).

o K

iy ﬁ]iﬂ OUHL A
3 Qo R FEE frleATS 1093 11499
77y A S4B 21.3%(0.34 ton C ha'l), 29.3%
(0.47 ton C ha )& 7}F&-Ho] ¥FE = Aoz Yehgdtt

(Figure 2).
0.6
O] eaf ABranch & bark ®MRep. Organ OMisc.
= .
L
O 04 r
c
2 IR
c
o
=
© -
602 f
c
@
=
"R RR
0.0 ..'..'ﬁ' et 4 1 IH|H|H|H|
M|J J‘h|S‘G‘N|D J‘F|M‘A
201 2012
Months

Figure 2. Seasonal organic carbon of litterfall in the
Pinus densiflora forest in the study area

(Rep. organ: Reproduction organ, Misc.:
Miscellaneous)

[SR=1 _ﬁ_

EH\_%‘ZE 1 62 ton C ha'lyr'lol o) 72 )3E S
o 2]0] 60.5%(0.98 ton C ha)& S 2pA|sh= Ao
2 Uehgon, 718 20.4%(0.33 ton C ha'yr') > ZA5
13.0%(0.21 ton C ha'yr") > A2]7]# 6.2%(0.10 ton C
ha'yr')e] o= el

B aUTReA YAAts B8l dde® f9EE &
7V ER S Jeon er al.(2007)0) H.iLE Yolak L} o]
138 ton C ha'yr' BT} =911, Kim(2006)°] )& Hi¥
okt AU-29] 2.36 ton C ha''yr', Lee(2011)0] <] &)
BE Gk AU-] 278 ton C ha'lyr' BTk UHA UE

Ao UALEE AN T
4 5%, AR 14 D ) olis] S40] ne welr)

=
A8} (Sharma and Ambasht, 1987), 71, %%, 3=

=
e XE 2% T 95 2219 AFo|(Louisier and
Parkinson, 1975)°] we} @2 4= ltfar Hud w} itk

3.9 HdATY A

B AUFRA ZAPIE B A Sl EXse
Bt S7|eage 4.71%1.02 ton C ha™! o]?it‘r. =94
Bt F71843-E 0; 5] 2.10+0.31 ton C ha”', O+0,
0] 2.6120.73 ton C ha' 2 UYEh} O+40, F°| O; TH}
A=A ek E}(Table 2). 94 H9Z(0 T, 040,
) A i o L et S e M Y P e M R s
ZO:7].3].1: 7:]{51:2. Eoﬂotﬂ o]l: ];Hoﬂ E 14— ﬂ/\ /‘\l—ag:
zfolef 7], 745 Aol o3t 24 a]lo] WstE <la)

el Aol e del mE o R FekEn

Table 2. Seasonal changes of organic carbon (ton
C-ha™) in litter layer of the pinus densiflora
stand (mean = SD)

Date Horizon
Oi O. + O, Total
Jun. 2011 226 +£ 037 232 +0.64 458 + 1.00
Sep. 2011  1.22 £ 0.13 1.65 + 0.73 2.87 + 0.82
Dec. 2011 2.16 £ 032 2.62 + 0.66 4.78 + 0.98
Mar. 2012 2.76 + 0.40 3.86 + 0.89 6.62 + 1.28
Mean 2.10 £ 0.31 2.61 £ 0.73 4.71 + 1.02

 aUTEe A 9T Ul Bxske fUlRAE
Park and Lee(1981)7} ®.3t | g|it AU} shaf
ZU-4e] 762, 7.88 ton C ha', Lee(2004)7]- Hagk 35
2] ZEde] 822 ton C ha' Bl WA vhebwth

2 rlo

= hl
a9 gtt](Amold 1995), B4 Wl F71¢
=
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o=z dHA tHEswaran et al, 1995). °]= A o2 2 =4 Yehd Ay} o] giokal gekyw, dukd o
Ao FYU¥= Frl=a ddo] Sk EG W freadS 2AAE B 79, AAAE

= AU W B 50em Zol7pA o] it e Tk $AE, FaTEYE AESE ol wet 2po]
& 58.55 ton C ha' 50cm-depth” ©]Qlom, AEEO~ 7} WS Ao 2 & vl 9Jti(Grigal and Ohmann,
10cm)$} 50em Zlojell A Z+zF 15.42, 11.28 ton C ha' & 1992). B3k 7} AR AE B U] f78as-e A2 A

R wxshe ATl ta A debet
(Figure 3). f7IeAaFe] A EdA 7 A vehd A
& A ERE e 9, 7Y £7] 2 f71E0
el FEFTOR  FHHSII Lq%“’rO]Uﬂl(Arrnson
1977), Al B3 85 Zolo| F& F¥35}o](Park and
Yim, 2004; Ruess et al, 1996) AR 3}o] w2 Ha]z2]
IARE QIS B Wl f7]EF 7kl 71QleE Ao s %
e

l:L:l

Organic carbon(ton C ha')
0 5 10 15 20

D I I I |

30

Soil depth{cm)

50 -

Figure 3. Variation of organic carbon along the soil
depth of the Pinus densiflora forest in the
study area. Bars indicate SD. (n = 3)

B AT EY Soem Zol7kA o] et frle A B
T2 Park(1999)0] 54 Av-gollA] K13k 54.70
ton C ha'50cm-depth” 3} F-AFaFS 1Y, Jeon et al.(2007)

o] Bk Yolik A7) 84,55 ton C  ha'50cm-depth™,
Kim(2006)°] ®2.a13F gkt vl 102.60 ton C
ha'30cm-depth™, Lee(2011)7} H.ardh WAk Auigle]
168.42 ton C ha'50cm-depth” Bt} 27| Yepgch 2 4
U B9k f7lekA B o] B Ao Hls| A& A
& 2 A A BEGY BAZE wAdtelr, A BEAS
~50 cm® A a1, EF 7HH]F0] 0.89~1.04 g cm”

Qnal 5ol A a2l e
= 7&] g“r Q—Q_ §].7:]Z—]

Y2 F2 A MAEETY e oz e
Yo} A th(Hanson et al., 2000). ¥ AUF-Ho|A FAL7|7F
SO Hit EYSTEHE 047 g CO m” hr'lO] ok Ao
g BEYTFEe 89 0.82 gCOzm h' 2 7P =9k

om 149 Hit 0.02 g CO, m” hr' & 7P v e,
TA7INA VR AE BT STt A
< HStKFigure 4). ol ES2E9} EYgFite 57}01]
e HAE d5o] et o] FolA HAEEES F
HEEE CO0 57F H B wE Hesgs S5
uo%g% CO,9 Z7tl| 7]elehe Ao wkdT) ol9)

ro] létﬂ:@}i Q18 Bl EFTEe] Ao A

Zb= SRS 38 Aol By B 21thSon and
Kim, 1996, Lee and Mun, 2001; Han, 2002; Lee and Mun,
2005; Dulohery et al., 1996; Moon et al., 2001; Kim et

1.0 ¢
i
o
E
o)
O
2 o5 |
8
"
=
E
[:F]
o
0
o MiJiJ‘A‘S‘OiNiD J‘F‘M|AI
2011 2012

Months

Figure 4. Seasonal soil respiration of the Pinus densiflora
forest in the study area. Bars indicate SD.
(n=10)
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al., 2009).

2 Ao dHi EYSSES Singh and Gupta
(1977)7F 2t A oy AF AR Al A 54E ﬁa"’]"‘
Fosto] Bud ESF50.01~1.00 g CO; m™ hr')
Helell 235= 102 UEFTE Ryan and Law(2005)=
A EGS S EYfo] H[EstAY 7] &% 27
= F7het A Bk v glo], ALY EGS ST
ztol= AHIAAS e ¢ Xé% A o] A
ole] ot B FI1EF &

S BT 5o 4 8119 Apolo] mE AoE
ke,

A A o] AR A S SdA L v A=
TFl o8 AR rE SAHARLNES SA6H] 918
A eSS PElese] Age 5

¥

ﬁﬂ.‘lo'ﬂ,i
O fT off do fr M W

AH2-515 T} Nakane(1983)=

iO}E 30414 M}% I ESEE
o)

argk } A=A *L} °

2HWEHECO T 9

o, &S ““rﬂi < %ﬁH WEEE

747} 3.19, 3.06 ton C ha'yr' & FAHQch

off x@
flo tlo

6. LR R0 RS A

B oyl 7 Badga

=
2 44 AdthLee et al., 2003). L Figure 50 S35t A1 B9t 72 A9 f7le
Atmosperic CO.
]
Ecosystem respiration
Photosynthesis
NPP 4.26 C NEP 1.07 C
\}L’,“L\V/ Aboveground plant respiration
Ay
A<l
Ry W
] NEP = NPP - MR
i \ ///
}Vr/& --\{.‘,_U_(// Tree layer 65.57 C 107C=426C-319C
Leaf +
\l/ ,
(i \5 - Rep. Organ (1.08 C)
K iy Branch (0.40 C)
1 Stem (2.00 C)
i, Litterfall (1.62C)
¥ B T 10,98 £}
RS D Rep. Organ (0.10C)
\Wﬁ" Sl shrub layer 1.16C s o
‘“wf‘]-(w (0.10 C) Others (0.33C)
|
. Soil respiration 6.25C
Forest floor farmation Microbial respiration|  3.19 C
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Figure 5. Compartment model showing the distribution and flow organic carbon of the Pinus densiflora forest
in the study area Box: standing carbon (ton C ha™), arrow: flux (ton C ha'yr'). Parenthesis indicate

NPP (ton C ha'yr")
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