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Abstract

This paper was studied CO, respiration rate with physicochemical properties of soils at wetland, paddy field and forest in
Nongju-ri, Haeryong-myeon, Suncheon city, Jeollanam-do. Soil temperature and CO, respiration rate were measured at the
field, and soil pH, moisture and soil organic carbon were analyzed in laboratory. Field monitoring was conducted at 6 points
(W3, W7, W13, W17, W23, W27) for wetland, 3 points (P1, P2, P3) for paddy field and 3 points (F1, F2, F3) for forest in 10
January 2009. CO; concentrations in chamber were measured 352 ~382 ppm for wetland, 364 ~382 ppm for paddy field and
379 ~390 ppm for forest, and the average values were 370 ppm, 370 ppm and 385 ppm, respectively. CO; respiration rates of
soils were measured ~73 ~44 mg/m’/hr for wetland, -74 ~24 mg/m’/hr for paddy field and -55~106 mg/m’/hr for forest, and
the average values were -8 mg/mz/hr, -25 mg/m’/hr and 38 mg/m*/hr. CO, was uptake from air to soil in wetland and paddy
field, but it was emission from soil to air in forest. CO; respiration rate function in uptake condition increased exponential
and linear as soil temperature and soil organic carbon. But, it in emission condition decreased linear as soil temperature and
soil organic carbon. CO; respiration rate function in wetland decreased linear as soil moisture, but its in paddy and forest in-
creased linear as soil moisture. CO; respiration rate function in all sites increased linear as soil pH, and increasing rate at for-
est was highest.
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FoljA dojud, EFTF-L2 R7AREY £, #
2|35 9 £9F8.7|E(soil organic matter)®] =¥ &
o]l 22k A o|tKSylvia 5, 2005). 184171 A2
EXQ AT D AR EFEFS 7HESskEeH,
1950 Ti7HA] 7| d ojatsisth HH 7P 2 &
¢lo} =Rt Post 5, 1990; Schlesinger, 1986). A}
ol A olAtslErA Q] 5 71R] FH BESE ¢A= F
Ao o3t A X F-219] S8, wijd ol 7] g
o] 7% A=E AR e uslar §lck(Bolin,
1983). oj2fgt A7 HAA Q) T F=ot 2L A9
7} goldt HejA Q] a3t olsfehs TAHE A
3t

o2 SRoME EYRTIEAS] A, 24
7t20] EFEE Sl Tet A7t Eas| 2PEL
oo, T3t 7] & ojilaigid wAEk) gk A
T B3] AYPE T QJek 19854 o} R E +YEH E
S E B AFEDEC] 199097HA)= 109 °J3}
2 Euset 191978 FHSA F7i5to]
20024 o]Fofi= ¢17 150 ojife] ATESC| &%
5 %ichLuo £} Xhou, 2006). oA +3H EFS
5 oY AT7=RE=E 232 2000 ool
3o e 5, 1987; ., 1979; 4, 1976), 2000
d o]Z o)alElerA 0] & k3 E(soil respiration) THA
ATEE 13 AT A AHY] EFTITEA
ol ti”] & olAtaletA o] MiEHE AT 5, 2008),
AdojA] olitsgtao] & WiEEAY A,
2007), =04} ojikabetA 30| 5, 2003), ARl
A ojiksiebae mBH(E F, 2003) Fo) Sirk E3 )
32 o3} W] A AEl(closed dynamic chamber sys-
tem) 0|83 BEFTF ATHA 5, 2003)9}F o2 7t
A EFEE #=71719) vin QA 5, 2005) T2
ZE 309 Aol d7rt BHalE|gick

E dPojAes Ao <A AY F HFH 5
Z2] Ao} et AR A, = E A FA[ofA
Eoko) olilslebh S 888 Eg3laL olskehy 4
< BAEkgch BehE Q) At Al B of
3petA AR} ojASlEHA 580 AT Tetst
3, EYTEET AHIARE Ateld] ARl A
£ APl

34

rd

2, Xt2 % g4

2.1, #=8%) e

2 A7A YL AdE <34 EH 58 ¢
o] oot ABefAI¢] AH(coastal wetland), =(paddy
field) ¥ Alg(forest) FAjojrh 74, = 9 AFg oA
EYTE ST A BAFE= 2009 19 109 38
gjon, 24 67 ZH(W3, W7, W13, W17, W23
2 W27), &= 370 A &(P1, P2 9 P3) 2 AR 37 A
(F1, F2 2 F3) 2.2 £ 127] X o] ch(Fig. 1).

A IE0] o] 8E BEFS T EA A A (soil respi-
ration system)-& olAlBlEtA L) EUFT TS 437
8l ke HAE st A A2 F(closed dynamic
chamber system) o]tk o] AJAELE HAEGM-4)2}
EFSETUH(SRC-1) Y EGLEAAESTP-DE -
AE)o] k. EA= Environmental Gas Monitor
(EGM-4, PP Systems)o|m, o= oAtaletasd
24L& 913 Ao M7~ E A7 (infrared gas analyzer;
IRGAYF A=l 9tk FHes EFESHH
(SRC-1, PP systems)o|=, H23 <&} A o|c} E
k2 o Ml A= Soil temperature probe(STP-1, PP sys-
tems) ot} olAlalEtAo] H4L Aol 714 £AH
& olgatni, nlolzzzRAIXe) Aols B 57
& smz 70) Boer) wrh wY F1A0R A
5 %% (auto-zeroing) B4-& 3 s1o] 22 HHIE
gAY,

A sk ARE S70] golslm £ Azt

4

A8k 5, e | olilslekA o] WiskEE o183}
F3EL A Hrh ojilsietao) BiskeS of
3510 EOFSE-E0] AN E T, Uut o 2 ol it
20 B EE 2752 ARl @d o] &EHLuo
2} Xhou, 2006).

A7t Bk ol AR|EH Bk A t7] 2 o]
AalErA 0] ¥lE(emission) F= E43(sequestration)
7} gk, o] 2 1) W o ojikalghA: FE o
S7b g Ajgtell W2 Y W ojibstea F
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Fig. 1. Soil respiration measuring and soil sampling points at the coastal ecosystems.

o] sl S50, ofY] 4 o] &ste] olilst
Ha0) EGTEES APgeich(Field 5, 1989).

(cf—ci) V
= AtA )

oJ7]A, Fx ojAlsletao] EFSE-SIMLTY,
V= o] HRLY], Avk & A7 HAT), A=
ez} A2E EoFe] BAALY, o= 3 ) o]At
Bekao] 271%EML-3] 9 ¢, At Ak 0]%e]
ojAkslErA (ML) o]t}

3.2 o

3.1, ofatsts dE

2 AFAHe] A, = 9 A HA]ojA] Bt
719 25 AA A= e, 127 AR
E & ghru|(soil moisture), pH 2 77| €k4Ksoil or-
ganic carbon)©] AUjollA EA] =] ¢ItK(Table 1). EQF
]2} pH Jv-2 S22 B0 FFAHAIE
Foto] pasiglon, Eokg7|etasle EEdstn

TS FR7IeAE BAV]E o] &8t &
A=)

A, = 9 A B2 0x B SA4E B ¥
TEE+= 06T, 38T H 67T o|giod, t7|e ¥
FEEE=-257, 1.7C YW -1.9T ojgjch Ecko] thr]
of ¥l 2T ol ke, A EAoMeHYE 5
of &gt H2autz <l 8T ol4te] xjo|z Bl
EFT t7]9] == 247k (green house gas) ¥
ZA(emission) W E<(uptake) 2H-0] 2031 xJufj¢)
Rl(controlling factor)Z2A] 71 2Ju]7} =tHLuo and
Xhou, 2006). He]- 25 (root temperature)2} ] T T
&{(root respiration rate) 2] TAI= A Lof = &5 A
ol W2t 3FE0) NFYLo = F7HstA| g, 45~
S0C o9 B2oAE £5E&0) Faste AL
2 3 115 Qlc}(Palta 2} Nobel, 1989). AVl Ao A] &
Tof) gigt Bk Ee Wizt - (moisture) 27
(Dorr} Munnich, 1987), #.2]2} Zd T & (Boone 5,
1998; Atkin &, 2000; Pregitzer 5, 2000; Maier 2}
Kress, 2000; Pregitzer, 2003), E44-7]E=(soil or-
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Table 1. Air temperature and physicochemical properties of soil at the coastal ecosystems

Sample No. Air temp. (C) Soil temp. (C) Moisture (%) Soil pH SOC (%)

w3 2.0 0.5 100.70 8.00 0.92
w7 2.0 0.5 116.39 7.94 1.02
W13 -2.7 0.7 7172 8.23 0.89

Wetland
W17 -3.6 02 61.00 8.20 0.79
w23 -3.1 1.0 74.40 8.06 1.07
w27 -1.8 1.0 90.15 8.07 1.58
Pl 1.7 5.5 22.85 6.91 2.02

Paddy P2 1.7 3.1 22.28 6.51 2.10
P3 1.6 2.9 24.05 6.75 1.31
F1 2.2 7.7 6.63 5.84 4.00

Forest F2 -2.2 6.1 5.63 5.85 5.01
F3 -1.5 6.4 3.36 5.16 342

ganic matter)®] ¥FH(Liski ¥, 1999; Giardina £}
Ryan, 2000; Fang 5, 2005; Knotr 5, 2005) 5] ]
3 P =t

A 2x W 67) A" FpvlE 61.00~
116.39%2] W2 4|, BA] HHL85.73% ©|ch =
I A B9 HdFEhlE 23.06%9) 5.21%54
otk B Y SR8 Shaen] 9] xpol= AR
A Bow, = B oA At o R HA eyt
ol AFA Y = BA] Y 53] IR
FATE oujglt]. gl BEY Ui nldE &
B2 Authe 8ARN, dutEoR $heH7t 60%
Az P w2 uAE EexE Ushdd
(Papendick ¥} Campbell, 1981). Ajd oA+ niA
B 2o A9l =il 2UA EFEEE0] 3
el Ao s BuEgon, ookt @A A
A G| 7t oA H il 7ol BgellA
ojitslets BEo] 23] AgHEE HrHBowden
%, 1993, 1998; Liu 5, 2002; Xu 5, 2004).

A2 G Y 370 BAE H pHE A 8.08, =
6.72 Y AH 5.622 JERt o, 370 RA Q] HEA]
A pH Fhe) Wb 2ottt EoA] v go}
+= pH 4~9, 7 F(fungi)i= pH 4~6 R floll A 44
3FH(Glinski £} Lipiec, 1990). £ G721 U] 37 &
2| mo A vle|gote] A2 7ledtAIRl W

A BAjo| gt 2% 2 0 2 gt Kowalenko
(19782 pH 7 ©]3}1e] Bl A= pH7T $7Fe
£ oiisietad] YA TE)o] WokA|1L, pH 7
olJe] EQolAs pHY} FTHESE o4lSerao]
atko] Fojal= Aog Busigch B d3AY
9] =3 41 A A= pHe whe} o]4lateka e
Fo| F7FE Aol A FR|oA= WY HES
yeld Zlo 2 Alg g

AFAGAA 374 HAE BEFAE W BT
AL 7R 1.04%, = 1.81%, A 4.14% 2 EA4 %
o] g RRJoA9 Fr1ebTo) 7P =4 VR
th AR BRjo A= WY ol EYE HEA B2 R
7184do| B9 Holl £3=%7] tiEelh oAl
ZAME A BZE W e Bl g9t
Rl A Ht 1.00%(°] 5 2004)2t 0.73%(H 5
2003) Azl Ao & vepgct £ AFR|He] A
B2 f FER7 ST 1.04%ZA 5o A
HjEA = 7 2 e BYo: gut B AE
o} ME 7ol H&F EdRTIRATFe) TU1HA
I tH(Mendham 5, 2002). TH& ZHEo] FUstch
W, EFR7IHAF] BeSE njE 25 o
Tt Bkl A t7]| 29 olatsterA 5o AY
Z o & Z7}5}A| Hth(Franzluebbers %, 2001).
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Table 2. CO, concentration of chamber monitored at the ecosystems (unit: ppm)

Measured No. Ist time 2nd time Point average Site_average

W3 369 378 374
W7 374 367 371
W13 365 367 366

Wetland w17 358 372 365 370
w23 382 377 380
w27 352 377 365
Pl 370 382 376

Paddy P2 373 364 369 370
P3 366 364 365
Fi 390 389 390

Forest F2 380 384 382 385
F3 388 379 384

Table 3. Soil respiration rate monitored at the ecosystems (unit: mg/m’/hr)

Measured No. ] Ist time 2nd time Point_average Site average
W3 -16 7 -4
W7 -13 -38 -25
W13 -73 12 -30
Wetland w17 29 11 20 -
w23 19 44 31
w27 -48 -31 -39
Pi -5 -35 -20
Paddy P2 -14 -74 -44 25
P3 -47 24 -12
F1 - 106 106
Forest F2 38 62 50 38
F3 -30 -35 -42
32. EYSE BTE 385 ppme. 2 37 22 S 719 A
2 A7) o] 89 EYTFUSALHANNE B BT Aok AET} = 29| olAlsleks FEL
SEE WS A A ] ojdsteta s=rt S84 ARER e, Al RAGME oldet Al %%&%E
g Olé_ﬁ}ﬂé EEl 1202 591273 HhE & 7415 ppm AE 2 A0 Uelyth o= Al B
HElo, 2t7te] BEAROIA 250 SHRUE FY AoA uRmelo] oat BYBEI B Belef 4

Aol A 123 BEE olitsheta o] P Et A&
A 9 22 a5 =7} Table 20] Faj=]o Qirt,
At AEANA oAlElEA B Eo] Ml 352~382
ppm, AE B 365~380 ppm, £X| WA < B
-2 370 ppm & 2 Vebiith = B2 4] olatsigia
BE9] #9364 ~382 ppm, AHH HFL 365~
376 ppm, A HA2] FFS 370 ppm 2 UrEG
o A BR oA olilstet FEo] el 379~
390 ppm, A& HFL 382~390 ppm, 22| A2

AUe U ol et olilEteto] W] &3t A
o]tiLuo £} Xhou, 2006).

AR R A, = 2 A BN SA4H &
224 9 X719 o)AlslekA-0) EokE B-80] Table
3o Aeisle] Qirk. Ao EFTFEL e
-73~44 mg/m’/br, WAL -8 mg/m*hr2 LR o
7] Z oSt AU FpEal Qlnk S4A)7)
7t Agolold B 9 th7] o] =7} o e W,
o|2 Q8] A ol A n|BER 55 EFIE &
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Fo| Zraslo] THof 28t ojatslek4 WAIFFo] 3
Q7] ROk = FXjoJA] ojistet: EYTEE
2] ¥ 9= -74~24 mg/m’/hr, BF-E -25 mg/m¥/hr 2
Uebgth = E3F okIstetAT} di7]oA EYOR
FrE I glon, ojalel QS AHE FUS 7|F
off oJ5t Aot} AH FA|oAf ojitstetAao] BEQkE
E8L -55~106 mg/m*/hr, §F2 38 mg/m*/hrE U}
ERgtth AHg Hzi9] FI R|FolAe] A Hix £39
EFSEE BE oXE wE o] E4oA ALJA]
At A BR|oA= FHEH LR EqkoA 7|2
9] o|AlE}ErA Whgo] WARSHLL §lom, o) A2
g & B (root respiration)o]] 2%t 2913 B %W
of FofQle JHE sk nAEY &5l 93t
aQloff oJgk Aot T3, AR BR| Y F3 2]
A olAlBtEtao] EQFEE-80] -42 mg/m’/hrE LIEF
&AL 24 AW Bl e Fol A8 st
o Z¥e| U7} gigi7] o).

2 apAele) A4, = 9 4 ZAolH 25
oJAlBigke 5o EFTE-EO FFES v EY
9] olgtetd AL A Yl dEATE AE
BLGATH(Table 4). AW W) oj4ilEles F=ot EYS
F&2 Ao S 7RI 0.62 FEE| ATA
£ 7R Ao 2 Yeptth 7jas] a7 ATds
EoofjA] ojilstgtao] W0 WERE e 1 9
AEfRrs 557} 27191, o2 Aol EFEEL)
EA AEED A ) olilSR A s EY 2E
o §71ekARHS0C) ] AFHA 71 0763} 0.74%
A A UEPR L W, BB S-S0 JBAle= 041
04824 A9 ATYE 7Pl Ao Uty
EoRfIsato] Bo4S nlAE S5 ot oAt
sjekeo] Eksgac) A¥Hon ek Ut
(Franzluebbers &, 2001). 4 ] ojilslgtd =0k
EoF pH 7he) ARG E 0,662 24 29 A4S
Uetfilen, EYSEETe 023024 2R
20 4eH3 e R £ ERo R e 10m o)
oire okt W& =t pH Y] A= 82
AL 7 thXuet Qi, 2001).
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Table 4. Correlation coefficients between soil respiration
and physicochemical properties

. Soil
SO epiion
(ppm) (mg/mthr)
CO; in chamber (ppm) - -
Soil respiration rate (mg/m’/hr) 0.62 -
Air temperature (C) -0.17 -0.40
Soil temperature (C) 0.76 0.41
Moisture (%) -0.50 -0.29
Soil pH -0.66 -0.23
Soil organic carbon (%) 0.74 0.48

ARl HSH e o oiiEiE: v
&t ETE-ES F-E FH%Ge, Bt &
3587 B 2%, T=pHl, pH H {1845
T BA ARSI Y U ojile}Ra 5
o) B2 EYIE-EL AT TANA 7&7=
3292 Yehgon, o xze} 3924 7o) XA
250,39 A o] 9thFig. 2).

EF2Eo) st EFIEE U EY O =R E
o] Ak3}ErA O HFE(emission) T E5x(uptake) ZA L
2 AR 0E EFoeto Z429] RS 53519
o} EQFol A o]iksbead) e 2= EGR

oo o2 2

120

Fit model: Linear O
Equation: Y =3.28" X - 1231.08
Coefficient of determination = 0.39

80 —

Soil Respiration Rate (mg/m2/hr)

-80 — T T T

— T
3850 370 380 330 400
CO,in Chamber (ppm)

Fig. 2. Regression function of soil respiration rate as CO,
concentration in chamber.
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o gt ZF-&o] A|5-F(exponentia) 22 F7}
i $e7t 7 AMERHR=0.90) Foz 2]
o, olalstgka F4 A F48 HAddr
ARA L= 0.08 AESA U] Wekoy} EFLr o)

Rrsol) WhE 3F-L0) TrABKs AL Eeish U
ebchFig. 3). AeiAS] ojalsieta B2 2ofA

B¢ nE 589 A4yP o2 sk A
2 ¥yy vl 9l onj(Lloyd®} Taylor, 1994), & <+
AN = FARE 23S YeRf i)

EG ] f 358 e A, = A FRY
AR o2 Bt 3L HSIrHFig 4).
A, =, A FA| o)A BEF A¥eert 7 Ast
Fom, 2HH AP 5] Hgrete] 2AAF= Aol
A Gokom b Zpgof A 0.992 4] vl ¢tk =
T AH B 2] FeHl= 25% O|SRA] HWgkow, o]
28t 2704 gl F71 o 580 F
AsH Z715H) HrHLiu 5, 2002; Xu 5, 2004). £
AFA L] A FEAJof A= 60% o144 SpHlE
Hyow, olzfgt 272 ¥7]/d(anaerobic)ol 717}
o ojAE0] SEErt 57]4(aerobic) R7] 1|3
gl E 2 Shpr|r) SRS 3 5E2 s
HriPapendick¥} Campbell, 1981). whabA], A 2}
BoA 24E AFFATY 71&7]= -0.67 F=
B2A BEY g9 S0l it S5-80] sk
S Yetisich B g7t vl =il /7]
ghAsfo] 2 AR XA FpHle) §ighe n|Al
E &5 AujAEl aglo] E AolH, o] & 13 njAY

3. Regression functions of soil respiration rate as soil - S1UL= 5 =
& P B9 R71E 27t Zisto] ol4kaberA | WrEko]
temperature.
0
Ciata condtion Welland O Data candrron: Paddy field
fe) Equation Y = -067 * X+ 4977 Data condtion” Forest -

Coofhiciont of datermination = .24

80 10
Stit Moistute {%)

120
—l 80

Soil Respiraton Rate (mgim2/iv}

80

Equation

Y=4445%X-19344
Coslficient of determinaton = 0.98

Equaton: Y = 16,32 * X- 401.62
Coafficient of datermination = 0 78
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120 3
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] 7 22 R4

T
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Fig. 4. Regression functions of soil respiration rate as soil moisture.
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Fig. 5. Regression functions of soil respiration rate as soil pH.

ZA%A) Z71ehA) B =3} A9 B 220 A
SIS 7171 242} 163291 44.45 Hmolgior, Ensor (251 1 o
ol S0 F4H] o) Wz} ZACNA EoRG ek T em—

o] We Ak 9] 3FLo| 250 o]} $2L 9
ojgic.

EoFpHO| M2 3L B4R A, kAR 2R
¥ A2Ee olgsle] HARAL SysttkFig
5). A B HE 67) AW RS pH 7 27315 o
o5, 227} ALR} BRIOAI pH 7 Tjgko] 1 Table 1 /
=), Kowalenko S(1978)-2 ¢utale 2 E9FpH7}t | o
7 ol8}) 7oA pHol Wk Eope] ojatahera
4ol F718HL, pH 7 ojARl 27 pH 7} 5 0 L LA N Ay Bt S
0]—7\]% 0]/1‘_].'§]' %—)J\— *ﬁ’&%ml @' _}:\-31]_";]':11 Eiﬂ‘ﬂq ¢ ! QSOxIOrganicscarbon(%) 4 s
B ATOIAE pHI} L A4 o)A pH #s] .
mE 2ok5E80] MlLo| 71 &7 Ushto, | o T
o)t pH W3] W Eoke] ojAksleka AYAteko] 2
A ZA519-2-2 2lujgil. o

E0k87|EHA(SOC) T 558 B o)A of
AsEhae) METE B4 270 BEE 220 o)
o) B RS ST ol AbEiErs HHE 27
AR BFG7IBAT) OSSR E o] Abefera
o] Z7181= Ao UEhton], 4 27A0AE

80 —

Soil Respiration Rate (mg/m2/r)

Soil Respiration Rate (mg/m2/hr)
8
"
O
/O

B a7 IEhaTo] et ojAlsieta Z4uo] % - o \\
715tsiriFig. 6). BFH7 1A T2 Eope) o)ist | o ©

b4 2RI MR 0 2 Z718EL Franziuebbers S P — i —
(2001)°] &J8f) BaEiet 2 A HollA o]4ts} 0 (R U a
Bhao] § 27N BhgrIEee] 2 4T

Z7} 71%(mechanism) & F&5HA Adsl7|= Fig. 6. Regression functions of soil respiration rate as soil

organic carbon.
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RHo|Ag, trlo)q Epo 2 olitsirtas] T4
o] Z7Vshel Eobg7Isa%o] ot 2 Wuls
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