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Abstract

Cyclic drying and re-moistening of soil, sampled in a Larix leptolepis forest in Aichi Pref., Japan,
increased CO, generation by decomposition of soil organic matter (SOM) during 40-day incubation at 20°C.
Assuming these increases were additional, the increment of both surface and deep soil have dBC of -23%0,
which were 2-4%. higher than CO; generated under continuously moistened condition. Physical destruction
of soil aggregates arose change in 8"°C of generated CO, that was similar to the drying and re-moistening
treatment of soil. DOC extracted from the dried and re-moistened soil had larger 8" °C than not-treated
controls, suggesting some contribution of DOC to increase of CO», generation, while it was not solely
responsible to the increment CO;.
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1. XL®iC

KREEE, VWb AHERERMICELFLETIAKT ZBILRBCOY)DEE, BILRBAE - XK
WiE - HBEEOERN 2B, [KETESORETRAORER L&A oRA2HEE - M1
HROEEICHADOBRENMRTH D, KXRP CO, DEAORIIH IR LY (EiHFEHK) I2XkD
HERTHY ., —FRAOKBFERFEARCHERLE» L OB R UBAEHOER ThH D, ZFHhL
BiABEYBNCER, BRI HAREON 213 2RETIEIRRKORREY F——Th B(IPCC,
2013), o TRBEEBNCHTHARMNKDIEEILX CO, D7 —RUGR by 7 OWEIZE W THEICK
ERA R MR, [EZBTH LOBD TEXREHERTH 3,

TEHE O CO R FEILTETFOEEMN LM ED RSB LUTFIAL, CO 2ARTHHEE (L
BERY IR L, EXTHHOROMER T CO AR INIME RER) Itky, MAZHET
TR LS, 209 LARER IS ELICEETRIC LIV RETHLEE LE CO, 2EFE E T
ZEEYEERATAOICH L, FEEIRICERN SN2 58I 0BICETIHRRA r—V (=8
BENDREAr—N) BEA, 1EUTOENARDHLEE, HI104, H1000FicbizdrR
WEBE TiHRe ThH D5, RV THEPIZIFE SN EH#BYORERKBOEBIZ L V{EESN
A2, LROREBRREOADN vy 7 27, KX~ CO,RHEBHART S, FOBEIZX-T
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BB KR E CO, DIERORIIEN L EROKHBRICE b ENRH B,
TEAERLBCRBELTE L, CO, DARE (LERGHEE) BSERRICLAAEREE TH~% 10
EIZ WM 2RI AA—FHRE LTEH L B A B D (Birch, 1956), €D & L THAMNRE
WA N ANLEETFLIODEELLABDONE, BRI VR L BEBREOSIE, A%
Yo LR TONE - BEORE., HEFREE OIS X2 F8YOnENRBEROBEKRSE
BIEBEINTWAR, BHIZ -+ TRy, ZZCHRB &I TEEBRST A8Wh 7, B, A
ENREOHEVEBRDICLVESSNEDBEETHD, 100 pm LT 58 mm L EOREAW
BEZ /o, FhiDWE N #(Edwards and Bremner, 1967YOREBIZ L b | B I T 0L OO
£ bRES T TO e T DIc RYIE HE P I R ERIZTFE LS 7. F# % (Jenkinson and Rayner,
197RZRENIERERSH S, —F. [EEHOERIC L WV BRLKXSREEOHBREE OB
BPRE N TWVWBIPCC, 2013), ZALBERBEZEK 10E, H 100 FEH DXL LoSEicbk
DRBRLTW2VERZERICREDNS ¢, ERFHEBRESHARBESE L T(van Gestel,
1993; Denef, 2001), T35 D COMBHEIZR L TEH TERVED CO, ZHMAICREIRD
FIREMED B D, AR CII @R E & kRS &L 2 1815 O CO, MO ic-2TH
T A ILBREAR LROBRBERET V., AR IS CO,DRIR L 2 2 HHH O REFALE
HRRBERF L, MAT, S L2 TVWERYIIABREOBRERFRKRDOCYDIREL L 5
CHERIL  RALEAERK L TR L TN D DOC 41 U, % iR B RN LA RS 2 82T L 7=,

2. ERFE
1) OB L HR
KBREBRICERNTI2HZMA LB BZAREEHBRNICH 24 TEXRZEMBET AR ERRE
R I—RWR T4 — A FRICH DD T~ (Larix leptolepis) WD 2 EFT TR LAE(VA FA:
35°12'N, 137°24’ E, %5 1010 m; ¥ bk B: 35°20°N, 137°57' E, %5 1200 m), WA hEich 7~
VK 50 ERiCEAINRELO T, FRUREITIEARTH o7z, HMRIZHE LY 74— (HIE,
i) OBERWE-RELEES 0L LT, 0-5 cmEORBHEE 25-30 cm ROER HIBAFEL
Tro BRAREBLROBY TH5, BRLETEIIRREKE T, BE2COL U Fa—F—HNIZ
RE L, HEARBOPAMOLYD, IULHICHERTENHCE, B0 LEERY LN OHRS L
N REoR LTI TRELE, RN CHMEEZHBELR2VWE S0, TERABHM X {1Tbh
L5553VHITIELET -, ERO-DICLBERKERD 60% DBERACHEL, ERERAT
10gtHYDTEEZ vy — LI AR, 5DV ¥y — 1 (R 50 g HY) ZHPRICAE 1000 mL @
BHABNICAN, BBA%Z CO, 7V —DAREKCTEAR L%, AL TEE 20001 %
NR—F—NICEE LT, BRATIIHEAABNICHA k20 ZFRE L, THOEEREHWE,
RN CO, DIREEZE AC [g-C m™) & 25 FHRER At [5], ARARE V M]3 L N HBEOMRE & M [g-dry
soil] & ¥ CO, R H § [g-C (g-dry soil)" 5] =AC-V/At IM B EH L7-, AN CO, BEE A 4000 ppmy
FEZIEREATEGAEREZERL T CO, 2B L, KEFRAKLE B5rHr 3 (Finnigan MAT 252,
Thermo Fisher Scientific)iz & ¥ 8°C HE% HIE L7z, FRNEKEINEZIXIFRCO, 7V —DARER
TRBNEER UES, BRLE,

2 EREEERBRE

RAKBERD 60% DB FM MR L7 TR (LT, Moist &) &, BRFEERREEZERY
ELBREEREE (LLTF, Cycle &) Z%{EL., KR L, CRFOSERARIZ, 1 Fa~—
F—WNTS5 BEE# T CTELEZEKERD 10%E CHEBIERE, BAA L KEERE LTRAER
D 60%ETHEBELL, HBARIZS AREH - 28T 50 EHVIE L,
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(3) ERrfkie

ABBICHRAAEZ S L DR 2R L, BRETo7k. #, MRSEE2RE LRI
FHBTCHEVYELDRRE L, BED~0 0, DEBEREK L CO, DHHBEM AT HD,
BRR TSR L, HEMRROBELZER L TEREZED . Zh% Moist 436, 1 H
HERTDEEREEE LR (1 Cycle £2ff) LIicig& L7,

@ DoC D

TA FBIZT2045F 6 AICHERLA-EETEE (25 cmX25 cmX5cm &) 5B L. FOHD S
bHiz, MR Lzt A 5—-FARIVEREFLOS L TRHE Lz H8, BLICERFR
HE2mL-LBERBL, 5% CO,AEREAEH, &Y % DOC AR L THELE, A
FIXFmEARR (BRI 10gHY X5 AD) 359 2ER L, BREBERET6 BT TR
KEED 10%E CHBEITERBIBKERD 60%ETHERIL T, BR2HK L, BREK
6 0d, 21d. 35d EiC DOC O %1T o7z, DOC DIz Iz TEERIC ThiH® o §°C filE
L ELTREAERERTI00gRELRELODREED, ZoRORE 2L FER K5 | RiEE
EBRHLE, AB 045 um OT7 AN EZ— L AT VA v T 7 4V FZ—2 =y  (SCHVUO2RE,
MerckMillipore) % Fvy, BEREE 100g O HEHBHIH L, BiA 2 KIZCO 2TV 7 T35
L CpH % 48 [T L CRAZM LishHA 110 mL 202, %GB L7, BEKE 95°C TR
B, BELEEESE CuO V1 ¥ LHIZEEBFITH U, 850°CT 4hMBLBREEL T CO, 2187,
R L7z CO, D 3°C 1B 2 R E RN E B 447 3 (Finnigan MAT 252, Thermo Fisher Scientific)iZ &
DHIE L,

3. KELEE
1) EEREEE L ARE

B1it201248 Az M A CEHEBRLAEZBLE (0-5cmiE) LIEELE (25-30cm BE) ¥}
2 BIFREIFE TR Shiz CO, D 8°C ORREMTH S, BEIEAB S BEEETH - 7=H
MOBAERETH D, Ziid, #ViE UEREFEE R L7 Cycle &A3BHT 5 B O IEWIH
FIZ A SRS TERY SR EITORVEEZ NS ), REBRREBRT 258 MR8
72 EAH 23 F RIS T db o 72 Moist efthdlhl & Bl it IR CRHb R0 AL Th S, 404
DIEHE AR % 3E U T Cycle 2B 5 CO, D 3°C 13-25~-26% T ¥ ,—FF Moist Zefh TiZ-27%0
B LB DTN Lz, Cycle &40 8"°C 73 Moist &0 8°C # iz LR 7%, FioH
ZHMEP, Cycle £EFEO CO, ERTBILF RHRE CH -7 Moist RERENLOERELFICE
Blof, - TEHERFEEAEICLY, ERBETCHIRM CROBLLVWERBYBSEINT D
LRE, BEbIZERBE I,

B 1 o T8MESY] iX. Cycle & TiX Moist & T EN I ABWITEDLTOHEN,
BIOHEHEIM LI LT COAERBRER LA LEELT, TEED CO2 DARRDEL
3C DENLEERECLVEHENDIBMO CO, D 3°C DHEMTH D, WM 5 dEIZHLT
15dBBRIZ L D REV (BEVW) 23%BEO °C 2B FEBHRTNNICSBEENE-Z L 27T,

TRV TH  ERES 1HDE W DD Mois £ & Cycle &M DR /NEHRITAERR,
3C L bitEKBLIHE L AROERB G L, THINRS] © 8 CIIRBLE L FHED-23% MK+
~L7,
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Fig. 1 The temporal (accumulated days the samples moistened) variations in 8°C of CO,
generated in the surface soil (left pane) and the deep soil (right) samples. Open symbols
correspond to continuously moist condition, solids to cyclic dry-moist condition and

shaded symbols to the increments.
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Fig. 2 The temporal variations in §13C of CO, generated in the dried and re-moistened soil (solid
circle, left pane) and the mortar-ground soil (solid circle, right pane) samples. Open circles
are of not-dried not-ground and continuously moistened soil, and shaded circles of

corresponding increments.

2012F 11 A A FPBICTEBRLARBELBEBEAWT, | BIERFEBEARLEL O E IR
KEED 60%ZHaRs - EL-18 (KP4 1Cycle). 9L THRZHEACHEE L TR
BEAECTHEE L-LE (R, BHEE Moist) 22bAEREND CO, D d°C %, MHAE S THF
B M THEZE LZRE (R, £ Moist) &Lz, X2 IcERHBFICER S CO, D 8°C
ORRENERT, SREDEAR, YHEEEREE b, ABE LRI L THEE50d Hi=0 &
THRFABOBRBELEZTRL, 50d A%, AWBEELRBLY L PCOREV (EWV) 27%RED CO,

42



BEEXFINERRES T EKBEE, XXVI,2015.03

BERTB I 3T, 50 d BBEOBMESSIImAL: E $-26%0 8°C LHEHENE, #oT,
TR TEE, YRR, AREND CO, B ZEDAEROREE Lo B8 YIxHE CURFERNA
BEHMBREZHFDL, PBOSNLPLTELRAKTHHLE L5, HEEFEEBESHL 2 HEN IS
THEWIRREIFTHREBR G ONE,

(2) #H DOC

Bl 3 ICREERRBE O 3 (P ok, RRFEEREE 1 Bk L2308 (R, ERmE
) BIUHREZMULELARE (A, ) 2»58HShi- DOC @ 3C En RN b oEiy
Elbzmrd, LREBECMAIZHEER2 2E2 515 DOC D §°C 13-24%0)> 5 -26% TR B &
THEA L, LA LHRBZECTHERBERELY L 4~2%KEhot, TORNPEROERITER S
5 Co LR TH -7, MBS IhAER I CO, & MM DOC I BEERHLZ Z &
HRBEND, L LIEREE, GRFEEEL bIZ Co, & DOC @ 8°C iX—F w7, FEREEE Tk DOC
OFPPNE L ERFEETIIHICREPols, o TEAMAEDOFETHHINE DOC BERK SR
3 CO, DB LR D2GHPOTTTIEAR,
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Fig. 3 The temporal variations in 8"°C of DOC extracted from the dried and re-moistened soil
(circles), the crushed soil (triangles) and the not-dried not-ground and continuously
moistened soil (diamonds) samples.

4.

IR LB OB ERIC LY | BRFEBERARIC L > TLEO CO,ARBRHEMLE, Z0H
TSP mAe i Sh e ABIcHRT 3 L EETD L. ZORERERMGEL 6°C 1XkEL
B EELE L 23%EEYRL, FREHELAEET CAHMENIABHIN D 2~4%KEMo
Too B ERBELME L1 | AERFBEAREZRZLEHMBEHENRS CO, D §7°C
IR EDERCERRESEE L, EEESESEN L2 HEEICHET SRR LR L, ERER
FERZRZTENA LN EN 5 DOC @ §°C IIRMERER O DOC ITHERTKRE L,
ANZ i SN D AHMIZ DOC BHEE5THZ L BRBENT, LAL DOC &4 L CO, D 8°C
B Lihofeiedh, AHROFECL VHHEN S DOC BAMMICHREN AT DTR
TN ERRENE,

iz & © GBI RE S h 2 B ORERFE K 100 €. K 1000 E4—F—ChHIHEA.
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EPRA R & 2 W IXEL R R S HRAR RO RFEUTERADET, §42b 5 CO, MHEDHEIMNZ 5| &
B L, KEEBCHETINE S, FNKICSBESNSEHRBO "CERRNEETO>Z L TE
VHRBEICRD LI SN G,
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