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Characteristics of Accumulated Soil Carbon and
Soil Respiration on Vegetation in Namhangang Basin
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Department of Biological Sciences, Konkuk University, Korea
'Ecosystem Assessment Division, National Institute of Ecology

Division of Agro-Climate Change & Ecology, National Academy of Agricultural Science, Korea

Abstract - Various ecosystem carry out fundamental function of material circulation and energy
flow through interrelationship with many environmental factors. Therefore, it is crucial to scien-
tifically understand the value of nature to deduce correlation between environmental factor and
change of ecosystem function. In this study, we determined the accumulated ecosystem carbon
and characteristics of soil respiration on grassland vegetation in Namahangang basin in Nam-
hangang Basin. It was found that the rate of soil respiration was highly correlated with the soil
temperature in all communities. The measured soil respiration rates were 1,539 mgCO, m™2 h™!,

1,200 mgCO; m 2 h™%, 1,215 mgCO;, m 2 h™!

in Miscanthus sacchariflorus, Phragmites japonica,

Salix koreensis communities, respectively. Also, carbon quantities accumulated in litter and soil
layers were 40.6 tCha™' (1.9+38.7), 46.9 tCha™' (43.0+3.9), 31.2 tCha™' (28.9+2.3) in M. sacch-
ariflorus, P. japonica, S. koreensis communities, respectively.
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Fig. 1. Study site in Namhangang basin.



Soil Carbon and Respiration in Namhangang Basin 365

= FRye A= dRe & AU HE 5
oA B3I FRele] Fheo= FH=e Fo= 2
o] Aol 375kmelw, §9 WAL 12577km’e| o]
e e A 23" FRAE o7, ARt vl
34 F2 AU E s=2e FRAE AT 244
Aol Fse A71= AFe] d9d7] 22 11~13°C
2 3o A 149] H#71e —4~-6°C
=g Boo 97 A4S 1L100mm W92 o-¢
A

o] Z43lt} (Korean Meterological Administration
11

W} el Fo ABAE BY FF-AF 5
R EERE CE = EP SR I
WA ol = B (Miscanthus sacchariflorus)w-=f, &
2] = (Phragmites japonica)<-2}, W =3 (Salix koreensis)
gto] $A|3HA A= o] Ut (Lee 2013).

=

7t Ftoll 50cm x50 cm W3 TS AX|sle] Eokm
o] YEHE 4738 =, 0cmelA] 20cm Zo|7kA] 27
cm, o] S.1emel =<F AEH(100mL)S o] 43}
cm Zlo] 292 2ok Ak AHY =k 4
Az guksle] 2 vlz 2= 9 471ERSS
3t et

EoF  (soil density):= A F s =oF& 105°
ol A 48 hr o)A} AxA|7] 5
F%E =24 A 242
|

FHA A 1),

L
X

Mg o
Ay
ol
ok,

a2

-3y —
FE Rk O A o) ()

E9F $7]&3 (organic matter contents)-2 =7}k
H (loss on ignition method, Oliver et al. 2001; Santisteban
et al. 2004) 02 ARG Or, olF 98] ANF =G
& A2A7 ¥ A9g w7hid 2mmAZ A ke
o 15g% Y3 F71% 24T F800°C A7|2ol A 4
hr ek sFelAlA, Aol 4] oF 24hr F3F AT F 7
£ 2qslch 4718 A4S 2 A =) ¥
AlA 2t F =oke] FoE W Zhe 2 A
AR Vol Wygs Fach 471 BHFE o

o) 2} 26] o3 AxLSR.

ot
o2

o

F71 B (%)

A ES (@ - AL FEL (@)

= 8 x 100 )
A FES @

Eokeba =22k Wang ef al. (2002)2] W& 7| Fo
2 dgon, k9] =EoF ZoH f71EH (A 3)& T3
3, 7)o Bl ASE Fole] =oF W] A% shaw
A HE Akl

=o3-57] B %=rHbak 3)

(r: BoFd =, H: 285, b: f7]181], a: E4))

Eetas A g=247]5gd¢F xk “4)

(k: B+4A1 4, 0.458)

3.5%3F 34

k552 Wy (closed chamber method; Lee et al.
0100& 7122 s} ZPelich =FsFF 24E §
3, 2000 84, 37 o (EAAMLE, R ELH,
W=dzehel 217 21em, 2o] 12cme] 9FF col-
lar (Reh & 7H7e] Zetel 6714 A shslet.

Collari= o= A=z AHHL] ¢fZel oF 4mm 77
o] BE 2N wlo} =kl Zeks: AXS F Zept
7 AA ALzRE oehEA] dxx Zo] of |
foz nyshe A7l BaAse] Aok w3 Dehg
Efell AA] & well = 2HE AAVIS 2 Al 7
ool shmlo] Eof gol Eol 2 4 wF b W,
2 AAsign w3 ZElrl 2ol widEHE Zele ®
oF wo] 247 2ele) ool wet vheit, el E A
A3 FolE 71FY A, oF Scm Zoldl] sttt

Efage] A AREE B9 glon) shmnr
Aesl A% A ek AR YA D Fbe] BBl
T2 7P AR el W3 2719 €Oy 5o =
] 753 A1A] (GMT-222, Vaisala)2 2-2HA| A #|=}

EGEEFF AAE S COov= A AL BF
d AE et AT AdejelA Eed 2kt A
el F W F719] CO s= W3E 202 Ft SE
744 (0, 5, 10, 15, 20 min) 0.2 A 3}ed A zbel] whE
CO%l sxf] F7H&4=g Aastaden, SAld 712
A7k FA3t] CO, =TS AAtsle] HFHo= o
AAIZIE dHA A o] CO, e, &, B FHe
2 APgakad ¥

v}, L1 (closed chamber method) .2 E9)
Z



366 Jisun Jung, Joonseok Yi, Jaeho Lee, Kyomoon Shim and Jaeseok Lee

s 4] 53 e
283 F (mgCO, m 2 h™H)=apH 5)
a: COy = W3}, p: CO, W= (mg m ), H: chamber %=

°| (m)

el

EsEe A4 “H"EJ FTEE VIHeE 135 4 &
2 ARg-shodet. A el A=A Ak

g Tl s Zed =oke] mAESFH (HR;
heterotrophic respiration)= Al EoFo|A] Q14531 ¢l=
Eofs gk nAEEE A5 0452 S FFRR;
root respiration)& AAFSIAYE =g FhE do] e
WS S8 FAAG e oA FAkE
Nzz mEEs AL 9 mgdemstl ARAE
sfetste] ALgatelon], o]F 9% Ant =FEE
g A Pebe] 2w ool Aed s =
Efa=d 2 gt AR setabr] 98 =
5= FU3 =oF52AlA (HydroSense, Campbell Co.)
% = 24 A 2490

e SANARAFE ZA o] e A

ol
ot
£
E)
ofl
e
do
2 7
>h=l
=
l o

RO

Oy

Yoluh 2A AL hE 2aA e 1257) Bl
Sefiol gt Eope] o]%9le] e 546 ek ol

‘%J‘%‘”’i #] 2] s} "Vﬁ}?\i‘:} 7,%_"—7* FHA S A A 2
Bl o]dle Ao 98t U ALET ZFol| oF
3 D45 2RI el HH W= g
&0 o) EYEF T MAEEFHT 2Ee &

Aoz A

LA 290 2REE 54

BUNE 2ol AND EFEFS AN A AP

o gE ngorh o F 343 gashs dud A

s} 7% Belth(Fig 2). & AFAN A= A Lusts

I et ARGE Ao, el AL Wsb) =
[e]

1800 25
= 1500 F
: 120
= 3
S 1200t 2
2 ]
£ 15 i
2 900t 5
o 110
Z 600f
wv

300 1 1 1 5

Aug-09 Sep-09 Oct-09 Nov-09

Time (month-year)

Fig. 2. Seasonal variation of soil respiration (SR) and soil tempera-
ture (ST) in three communities in Namhangang basin. Ms;
Miscanthus sacchariflorus, Pj; Phragmites japonica, Sk;
Salix koreensis.
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Fig. 3. Estimated soil respiration from relationship between soil
temperature (ST) and soil respiration (SR) based on field

data. Ms; Miscanthus sacchariflorus, Sk; Salix koreensis,
Pj; Phragmites japonica.
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Fig. 4. Relationships between soil respiration and soil temperature

calculated from each communities in Namhangang basin.

YM; Miscanthus sacchariflorus, YS; Salix koreensis, YP;
Phragmites japonica.
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Table 1. Annual soil respiration of major communities in Namhan-
gang basin (tCha™! yr™!, SR; soil respiration, HR; hetero-
trophic respiration, RR: root respiration)

Community type Annual SR HR RR
Salix koreensis 19.8 10.9 8.9
Miscanthus sacchariflorus 30.1 16.6 13.6
Phragmites japonica 22.0 12.1 9.9

Average 24.0 13.2 10.8

Table 2. Annual carbon flux of three communities established in
Namhangang basin (tCha™" or tCha™' yr™!, HR; heterotro-
phic respiration, NEP: net ecosystem productivity)

NPP Flower Litter HR NEP

Community type

Salix koreensis 22.3 5.8 2.3 7.5 183
Miscanthus sacchariflorus 5.6 140 39 109 48
Phragmites japonica 6.6 9.9 1.9 83 63

Average 11.5 9.9 2.7 8.9 98
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