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Potential Soil Respiration in Forest Soil according to Soil
Temperature and Soil Moisture Change

LEE, Eunhye - Jaeseok LEE
Department of Biological Sciences, Konkuk University

ABSTRACT

Soil respiration in forests represents about 70% of total ecosystem respiration. Soil respiration rate
was affected soil temperature and soil water content. Our objective of this study is to understand how
temperature and moisture condition affects on the soil respiration in different mature stage and forest
type, measured soil respiration (SR) on various temperature and moisture conditions. Soils were
collected deciduous and coniferous in different development stage at in Korea. Soil respiration was
calculated by closed method in growth chamber. In general, soil respiration were strongly affected to
increasing soil temperature compared with soil moisture content. Over all, deciduous forest soil
showed higher SR than the coniferous forest soil. Also, mature forest soil represented higher SR than
the immature forest soil. This study suggests that global warming can alter soil in mature deciduous
forest from sink to source than in immature coniferous forest.

Key words : coniferous forest, deciduous forest, soil moisture, soil respiration, soil
temperature
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%, o DL AT BAE e 5 ALe] AEA AT JFE T, A7to] BelsHs e
of Azt EEE AL Ao danT.

olF 2A7NA o] IR A /14 ool WL WAs] fla) 19921 UNS 71F wis)
F °HUNFCCC Umited Nations Framework Convention on Climate Change)< & 8}5]aL, A+ 213}
£ AAIs] St A A FA g AEAQ] w5 A7 JdH L ok COE E3HeE 24714
o &S oAEte] 71§ gk 7] A9 FAARE ] =32 20059 2¢ 16, WEYAME B}
of F2 FEHATE DEJGAME B3l ATs FALE gFHQ Co, A5e Bt A=
HSAQ 9 2 A7l RS vheA =k
TEGAE 9T 453 O] A0Te] T2 AR FAste] WAE LAsls FEae
IS FATe] & At Aoz QF sl 350l A =(Joint Implementation)9} A7 =0] 7]
o] Fabete] WA 2AVEA AEgS AT A5FeR I ste /N EA (Clean
Development Mechanism)2 E3te] Ap=riint opz} =7} 7ke] &% AA skl Ko} 3402 Co,
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1) 44 - ojygsE / HEEESE,
B 2R E 2R EE ga BW 93] £ (36°56N, 127°50E), A WAL <k 174hac] ©]
2%, 1987), ZAHA 9] &= FEAGTHC] T 355 m, HALATHl 340mol|] x| Sch 7]
A ZFBEZ504 1971~20009 744 A2 3097 2 E B2 714 A8 wEd AT 71
= 11.27C, A2 1,187.8mm, FEv 724%°|th o] A& 23 sk 732 5 Q1914 mgho] 7
e Kol oy, 70 A oF 39%l dE-A U (Larix leptolepis(S.et Z.) Gordon)9} 2]7]Th
2UHH(Pinus rigida Mill)7} 12 2] A= o] FA41 53 931, 1 984%_ AZuos dgdoz 01*—3}
of 71eF Aol 1985~1986:d 7ol AAH AF-E - & Add |7t o] dAje] Fur
o} 2RI $AskE R ® FAFHATHE 5, 1987). 74&%@& AFEHL F 0 535 84*—-4
o] A&slal JOoH(H &, 1991), o] T AR AEHATHE S AP Pinus koraiensis S. et
)7k, G2 Ed TS Al (Quercus acutissima Carrut h.)2} Z3U-5(Quercus serrata Thunb.)7}
Ashe ERHoRE Hi 8 T2 247 29 18T IATHA 5, 2005).
2) Y5 - M=E/ HHEHSE, 4EEEE
& ZAFAE KoFlux NetworkelA] 20021 A7 g &3 tisE Al EQI DK-site(Deciduous site of
KoFlux, Kim ef al., 2002)2, 715 ZAA] 25 AE5d] oA gh-3e Y FRAAA% 3
SAEE W AEE(533.1m) Aol AR GALASF-HGB745 2537°N, 127097 11.62°S, 1=
340m) Wt FEAGoltt. 5o 1468 Alzuke] Trlom AAE & dA7kA] < 530
T BE A fEvEre] dEAel 5 2dideltt F5H-E SR Skm, HHOE 9kmel ©]
2E FWA 2331ha®A FHFFH Aol gl 7AxEd GO o] ol HAR(56%)F A,
Aur 9 27Itaut 59 28R @4%)E 7950 Aok 19989 FE B5 7 A AFZA
(Korean Long-Term Ecological Research; KLTR)Z &&5o] 9lom, Alghol] o3t waz}l &<io] Agh
o] HaEa e $eivet g o8 Yeuldoz AU EE 1473 trees ha 'o|th 4%
& S (Quercus serrata)?} 714 H A (barsal area)2] 51%% AHA|stal $low, MY Carpinus
laxiflora)7} 23%, 72 8F(Carpinus cordata) 7.8%2] 2.2 VERITHY 5 2002). AEA -] ¢
AL AN (Pinus karaiensis), 15 Abies holophylla) 2 &171TH AP, rigida)®] AT}, A=
F7180] Bel Ao e AAHEGeR o] AlgEeH, A HdE 7|22 113Toln B¢
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ARl A S F] wdo] w3 3AHE A7t A sl 50x50(em’) 2719 TS AR
a, WY litterES A A F, 0cmol| A 20em Zol7HA] Zt Sem @ 2 B METH( ¢ =5cm,
h=5.1cm)= ©]&35te] HolEE MEAT 1 TR Ede A Ak AFAS AER] FAE S
Ak & 80 CHZT|NA A AN FAE S48t EY d5Fe Ttk
g QAT ESS 2mm A2 A S 2mm ©|ste] EGTE ¥
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712X 4XZE Bt AN T AE A3 AE o] B 7 Aol Ad d B AR U
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TS MEEE AMEh

A $FFe ES AZH F S ddse], 2 S 449 A=z 2 dEd 2mm ©]3te] B
Fe 7HS AS] EYHoRRE ] TS adsy] Q] AHE EFY foE Yol Exo] Fi9)
ES 578 7 A= U & T AZH Jed EGS oF 15g AFAs ARAIA 11x HAE
o] EGFA zolE Az F EY AR vhe g WEEE ARSI

3N EY =5 £ 53

T 207 25 210 Hgld E EY 3F $E54 AT EY ARE ofedA A
g § 2R REF 4TE AAEE Yo A Baste] A8t EY 5§ 582 AE
(fresh soil) 30gS 50mL Hlo]7]el] Y1 H]o]AZS 500mL &3<] W o] do] FH]eIgith SR
e EY 3F S5 5] A FETE 22T F IEE EY 353 Ay &5
o] 83le] FRZAHI(20, 40, 60, 80%) S ZAASAT) FEZAR gE=o] Hlo]A ko] EoksRak
S 9o 25T E A== 2] 824474 (Phytotron, Py-1000)01141 3U (72417 <Fg Wl A7) & =
etttk Ege] Eolde B d7e doE I F 4o o] 7heste s 7S HolF
th B¢ 359 ALk B4 AR FhoR HE dHd & o 1E §, FAPIE o] &5te] B
W 3715 2AIRF 4 0 2(27](0A13E, 2413, 4413h) 242} 1omLE A F et o] e B &
54 e R S ) 2o MEkE Fol EY a5 BASIGITE & 2o e EY
TEF EEE 2] Yl 24 B AR FEE 00%E Dol = F Al x5 15T, 25T,
40CE W3tz Fof 3d7HT2AI7h g wlgAIZ] F S8 GasE AlF sk WHS 8 24

S Y L e E AXGIITE AFH ¥ gast gas chromatography
(AcmE 6000GC, Porapak Q 80/100 column, detector: 150°C, 3= CO, gas: 369ppm, 1498ppm)E ©|-&-3}
of A3t CO, T=5 ST 5 0217, 2417, 413t gk CO, T2 ©9] ARt A3t o
g CO, % T7F & Aitsld EY 5% stk Co, 55 45t EY 38 £
(Soil respiration, SR)(mg CO,g 'h )& Fat=ddlE (2] )¢ Zo] ALkl en, 1 5 co9 U
ol P= (4] 2)9F ZthBekku ef al., 1995).
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2o 532mg COg ' h "2 A2 FFH ] 3.60 mg COg ' h 'l ¥la)] < 1.58) o] B4 23U
o, nA&Ee] ddgedsde] B $82%L 329mg COg ' h'2 AEHA5H ] 3.06mg COg !
h' 2o L) 9 =7 S = Ak o3 4

Ues & T AT ol A= ndsilo] Asdd v, Eet Y924
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AW, ol 2Ulddsde] EY T50] 48~83tC ha ' o2 20 =53

(Maier et al, 2004 : Lee, 2003)2 FEHA G EF SF570] L}
olty. X=E xA-dle] A A, Hd&He] dHEdrH A+
Z7F2 w74 242} 0.50mg COg ' h™' 5.80mg CO,g ' h ' & Z7} S Holtpr), 40T = =9
A AEE AP} 1.54mg CO,g ' h & FHaste FAE Uehith B9 3532 A4de da g
T4, s d9g9srE, A 48 07 wo| =
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3 B3} 3L, Tang et al(2005) = vl=2] Zd| ZA} 2UF(Pinus ponderosa)B 2] B TgaFo] <
7+ 495.6mg COyg ' h'olghar 319 o™, Mo(2005)= 2t Yg&aSdHel A A7t 725.5mg CO,g !
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