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TRdsDNA HS Assay Kit. Advanced Analytical Technologiesft:#i¢> dsDNA 915 Reagent KitZ HWT.
TEERE & B TF = v 7 BT o 72tk . MGIAEHLDDNBSEQ-G4003 AT L Z AW TRNAY — 7 v A 24T - 7=,

BONERNAT =2 D55, 74V T 4 ER20KG O, B8 X OTSHEELL T oW E 0S| & 2~
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TS ZSickle (ver. 1.33) (Joshi & Fass, 2011 9) ZHWTHA L7-%. trinity (ver. 2.8.4)
(Manfred et al. 2011 '®) # AW T., de novo transcriptome assemblyZ{T-7-., Bowtie2 (ver.
2.3.5. D ZHANWT., TRV ENTEERIO~ Y ¥ P H{T>T-1 . featureCounts (ver. 1.6.3) %
WT, v~y ErZanle) =Pz v b L, £/, Prokka (ver 1.14.5) Z I\ T, 77L&
BN BEFEHET DL L BIT, KEGGT —F X=X % 4 LICE OB TR Z1T o 72, W)
TEEMAEMIENEIC KT T RELZA LN T 5720, BREK EIFRBERKICE W TR FRB Y —
DI ZIT o T,

(6) WAEMIE O IR AL ~1F 0 7o TRBAE RE & BRI & O BEAR O Rl

WA R D JEIAEI A~ . ENGY A P TEONTET —ZICESE . HEBEETE (HEREY
BRI HEBAEMEIE) LAY (AR B L OERE AT E) L OBGR &R
i L7,

4. BREOELE
(1) U7 NZALERPCRIEZ H W= HIEMAEDEONIE

AT O IRBGETAT . 5 K ORI O Rl 2 H 89S, BEWTFIRICE < 82 72 b9 1M
B EDOHBA N Z — O T D & & bIZ R TEMAYEICRIETRELH LT L,

FT, DEMAEMEOHB NN - EH LN T D720, ERSNAD8Y A MTEBWT, UTLZ A A
EEPCRIEZ AW T HEMAMEOREZITV., A M Tl ZIT-72 (M4.3.2) . TORER. L
REENPKE S BRDIENOY A MZBWTEIHBERBEGBS RN oTmb 00, HANDSY A ~O
HICERT DL BRRERBROBRE (AR, WA, ANTH) 2B <, M (EWR - JuNHT
aAMTA R oAl (AbiEE - RS REZRY A B (Zm o TREMA RN A BEICHEMT
LR R TE 2 (P < 0.05, X4.3.1) .

50x10"
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xE @
" =G
40%10 3 58 o0
bc ===l o 2K
%ﬁ . L ° o . =8
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?—,J 30x10 b be bc
o bc
H-' 1 || °
1 20x10" | o 3%
P " bc T AV
1.0x10" - | H = EISAHK
T g T [ )
1 Bl A
0

ey ] o] = 4 Eﬁ xtﬂsﬂ
iy W OFER BB KB O<E L gmy
B A b

X4.3.1 EWNA8H A MBIt D HEIAY EO .

RIGERAL - Aviast IR YA b, B L AL 5 IR KIS LB AR b, <X B
Wl T MY A b RS VEEARERED R A b B UM 2 A R b IR - RIS TE
BN TARY A b L A E A & L KRR R A BERI AR A b, XY - =~ L— U 7B R
RV A b
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Fo. FFRAEL D DR, MAEDERIZHRS EEZ 726 HEMAEDEICKITTEZELH LN
2T D70, RENCO R 0 IR CEAEER DT O, T2 BBy 7R IUE T E ERN O
A b (e dbimEt IR AR Y A b BACHUT /il Ve B8 A BE R AR Y b BASRHT U AR B TEH AR
WAk YA FBIOTUNI T 2 A KP4 b)) 128 W T, L8R I & ICERB(EX & FERBRIEKICE
U5 HEMA EE LT (1X4.3.2)

ZOFER . EACSREHRIRA Y A SO B AL G IR IR IS TE R IERI AR Y A N L dEEY A P ooFE +
BICBWCREBAXKICBT 3 HEMAEMEDIR TAALNT-bDD, Zb2% A FE2ETbY A F3
TIZBW T, BB X & IERBXE C HEMAMEICAEEREIIMR TEX o= (X4.3.2)

TIVE THCKDOHEARZ i, IRBREEAEER T IR 2 AR OEFEILPAHRES N TEY, =
O LIEMAEMIER i@tz b 72 bR & LT, RED EFICHT 2/ ED HRBAEMEOH LS L+
BHMAEMBEOWDRBZEZ LN TN, BAORKRERRICEWTIE, 29 Ll o FRARER T
Wt SN DIEBELICfE S HEMAMEORDIZEL TRV ENRH LN E R T,

50>10" _ . .
Hokkaido O FEREILX RER{EEX
Po3cm | 03cm
40x10" L Aomori @ - 3-7cm - 3-7cm

Hiroshima O

11 O Ibaraki
30>10 L @ Miyazaki
20x10" |
. l* l.-. !;i "
N

)

X]4. 3.2 ENSYA MIBIT DIEBECX - FEIRE(LXE O LBEMAY & O k.
KEGIEEA « AL SRR YA b, B LM - BAb 7 i IR SR ES R A b, o< 0E B
WHI YA b, RS AR AT A b, BIF . N2 oA KA b

BinFae—#

2<E =GR KRBl
AEYA b

(2) Wity —2r v v o 7iE%E o= HES A YRS O G

15 42 W W D TR ETAT 35 2 ONEEAL DS AE ) WER 12 R E T 5 B 0 31l 2 B I . fRE IR 1288 < B2
B2 b - b HEBAEMIC OV T, HEBESCHEMAR OB RE — U ZALNCT D L L bIT, RE
bR RIETHEEZH S LT,

FT. MAEWIEWR O RIBEHEIC AT, RERAEMRE OB S N — R BT S0, HN
DY A MIBWT, UTAZ A LAEEPCRIEZ VT HEMAEYO B (B, B, L) OHl
EEITV, A FETHERZIT 72 (K4.3.3) . ZORE, 4 FOREZHET HEEREICEDY
72 HARMRITEE AN AR (BT 7 SR A B XU B AR RS YA b)) oMM (RS
B NTHRY A b)) I2BWT, B, B, BEPSEEITENZ ERMRTE (P<0.05, [X4.3.3) ,
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HEYA b

X4.3.3 EWNHASY A MBI 2 HEBAEMERE (BE) .

T, FERAEL D ZIRBALDS LEBAEMTEOHBLICRIETEEZHOLNCT L0, BTz iE
BE(LERE TR ANIT v, RATIC+y7e TS FABRINETEZENOS A MIB W T, HER LI
IEREILIX & FRERLIKICH T 2 HEBAEMR T L omBE (B, B, i) 2Lz (K4.3.4) , %
DOFER . HEMAERELERRICT X TOY A MIBWTH, B, BICHEEREIMR X9, Bl
ZRE D TR DR EAL A R AL DRCKDBARD XL 5 REBEROMBEITIR O (X4.3.4)

300 —
e T
240 ' -ul o n -
180 —
* Hokkaido ©
8
120~ Aomori @
"‘mg“ o JERE{(EE EE{EE
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FAEYA b

B4.3.4 EWNEY A MMZIT DMK - IR X O HEMBEDTEHER (850 ok
REERBEAL - KA A b Al BCE# 7 IR AR ISR ER AR A L o< R
WG TR A b RE P HARRRR RS A b B LN =2 A KA R
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IR A TR RIETRHEZ L VFEMICH LN T 2720, EROsH A MZBW T, =
Bejg 2 L TIRRAEIX & IR L XA 3T B HEEMAEM 7 v — 7 (B Vo) O HBUBEEE 2 ik U 72 45 5.
AR (JUINH T =2 2 A RV A B X OVHRAL 7 iR AT R ER R A4 ) I2 B W TR LIS RS
L7 E D LAY 7 — 7 OB IR TE o7 b oD (X4.3.5) . kA (F B AR
DY A PRI OBEM G VYA b)) BIOATH GrdbigetLERKRS A b)) Tk, FFED
THE (W AARERED O A PRI OB MY A b o EJE0-3em, S dbiREHIAIRAHRY A b
THE3-Tcem) (2B W TR IS L7 BGERE O A B2 BNS i T& 7 (P<0.05, [X4.3.5) , &5H
(N AR (AR IR AR A B) Tl B B0 2 i EE M B O B 72 39N & fes8 S vz (P < 0,05,
B4.3.5) o DFEV | JFAEMRERITE S, ANBREOBRO AL N THRTIE, IRBEGIZIER CefeE o
AW 7 —T ORMBE LT <, &0 DI MOMEIZER SR B Y O 53 iR I B 5 i o 1Y
Ik, AR B OB G EEE RITT 2 ERARB I,

a) J:E 0-3cm b] Tk8 3-7cm
s <K L®  2<IE

W en

] B oExEUSL

~ - AR EU LN

L W77 (REE)

% Il solibacterales

H 5| I B zoit

CW CW CW CW CW CW CW CW CW CW

AEY A b GERR(EECcLBRER{IEEW)

(4.3.5 [ENSYA MTIT D EEBAEY 7V — 7 OMBUBEEIZIT 2HEELXK W) « FERE/AX(C) D
ez, a) BJE. b) FIE.

K« FeAbsmSHRIR AR A~ Bfb  RACH T IR IR AT SRR AR 0 b o < BT U oAk
PA b RE  FAARESRS RS A b IR LN = A KA b

2O L EmiERE A &b BT 2 EHICRHEN 2R b 0R00n, HDHWITERZE U TR OILD K
ThHL2ONEWLNCT L, HHARERD U A b (2K 28T, &, 2, k. L04¢H]
X HHE L CEB X & IRERLIK BT D R v —7 (B L~UL) OMBUEE %
i LR, B O R TEEZRS TS O TRBLICHE Y BREOBEMA A 5h, & bR
D TER DA SAINCT THBBEE N ER T 2N R o7 (K4.3.6) .
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K GERRR(LECcE BERILEW)

X4.3.6 FHAEREDHRYTA b ULE) 2B 2 HEMAW 7 Vv— 7 HBHEE O ZEHEA.
FEEBE X C, IR W

(5) N7y A7 VT h—2iExE AT DAL MO M

TS AL LIERNAZ RIS, kIR —Fr v —F2 W2 8 Z 27 U7 b — LTS
L0 IR LEMATEEICRIETRESH LN LT,

BAHHL G 7 MR A N (RIRIE D <IET) 1T E ST IRBBLEREFER A MW T, IRBE(EXE
FOFERBILXDE6DDTF v =D THEAERI L, RNAY —F VA ZAT oI fER, Fo o \—biz
Y 266, 315, 274. 30 & fn B DI FERLSN T — 2 G b iLTe, mAEHICET ¥ /3 —I2FB 1 T630, 299D
BRIERELLE, HxOF ¥y =012, &) — REICBT 2REELE DU — REOFEIE230. 5%
2 DHBARTI3TEIZ OV T, B X & FFRBEKIZIB W TY — N, T2 b bLiBE TR ED iR
AT 2T,

— MR BRSO BT SAR HEEBE MRS AFE L RNAZ DR T D 2R B b B EN D720,
BERZ R RE LIRS, v — L ECRER L HEMAEY Z 65 L LIZFgEIci~, U AR Y — ARNA
DRERCELETHREORENRNEEL 705, ZO7H, KMFRIZENTHE DU AR Y — LARNADFEBLD R
HENns &bz, BEIEENFETCERVLDOLEERINT, LrLans, ‘R LEEK
EWIEVEIC RIET B L RT W OO BT REELBHT 52 LN T2,

AR BUEAT OFE G, IRBELKIZE W CRIEIMIC R BLT 2 B 7478, FERBELIKIZ I W TR
2B DB TS, IRBE(EX I X OFERBEIEX O T THA LA EN MR TE - (M4.3.7)
B TlX, X7 T U 7T OEHCED 5 EEF (ATP-dependent helicase HrpB) <°, /Lo — D%y
fRIZEE D 585+ (4-oxalmesaconate hydratase) 2NFEIRBEALIXICEGRL S BB L T2, ZiL, &
B2 AL XA B TUELEFE O TR EE O TENEIE O BN LAY O DR ORENE LT TNDHZ L%
TTHDOTHD,

— 05, FRBERICB W THIKIE TOMEOAFICAA K REE Y 2 v 7 7ZAX<E (cold shock
protein) (2R 2 HE OB T ORBLBFHINC A BT, S EIEIT ISR E Uiz LEIZ1IA TRO4LF
CHRELZLDOTHD Z 00 RN TR DLAFIZEB O TUIAERFICEDL 2 REHZ = 1L — 03030,
FER L U TITENE S DAY O SRl Sh b L& 2 bz,
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RERIEX

BEFID BIRTHEE

ChC03

ChC08

ChC09

Chw10

Chwi1l

Chwi2

GKDHOEOD_15393
GKDHOEOD_39080
GKDHOEOD_04339
GKDHOEOD_08429
GKDHOEOD_158156
GKDHOEOD_15777
GKDHOEOD_39083
GKDHOEOD_05772
GKDHOEOD_125290
GKDHOEOD_217656
GKDHOEOD_02655
GKDHOEOD_51319
GKDHOEOD_871572
GKDHOEOD_01789
GKDHOEOD_06383
GKDHOEOD_56884
GKDHOEOD_00942
GKDHOEOD_39073
GKDHOEOD_18441
GKDHOEOD_77663
GKDHOEOD_738703
GKDHOEOD_39078
GKDHOEOD_00425
GKDHOEOD_00423
GKDHOEOD_00429
GKDHOEOD_111404
GKDHOEOD_00424
GKDHOEOD_00957
GKDHOEOD_03785
GKDHOEOD_00421
GKDHOEOD_00422
GKDHOEOD_14874
GKDHOEOD_288678
GKDHOEOD_158154
GKDHOEOD_04540
GKDHOEOD_39081
GKDHOEOD_49549
GKDHOEOD_04538
GKDHOEOD_04991
GKDHOEOD_2622747
GKDHOEOD_48404
GKDHOEOD_185548
GKDHOEOD_04995
GKDHOEOD_02137
GKDHOEOD_2002820
GKDHOEOD_15396
GKDHOEOD_01004
GKDHOEOD_01787
GKDHOEOD_03012
GKDHOEOD_1131701
GKDHOEOD_111405
GKDHOEOD_00985
GKDHOEOD_00288
GKDHOEOD_00989
GKDHOEOD_39082
GKDHOEOD_14128
GKDHOEOD_00427
GKDHOEOD_142793
GKDHOEOD_30367
GKDHOEOD_14870
GKDHOEOD_150495

small subunit ribosomal RNA
large subunit ribosomal RNA
hypothetical protein
hypothetical protein
small subunit ribosomal RNA
cell division protease FisH
large subunit ribosomal RNA
hypothetical protein
ATP-dependent helicase HrpB
235 ribosomal RNA
large subunit ribosomal RNA
large subunit ribosomal RNA
large subunit ribosomal RNA
hypathetical protein
large subunit ribosomal RNA
large subunit ribosomal RNA
hypothetical protein
large subunit ribosomal RNA
large subunit ribosomal protein L16
GMP synthase (glutamine-hydrolysing)
large subunit ribosomal RNA
large subunit ribosomal RNA
small subunit ribosomal RNA
small subunit ribosomal RNA
small subunit ribosomal RNA
large subunit ribosomal RNA
small subunit ribosomal RNA
small subunit ribosomal RNA
hypothetical protein
small subunit ribosomal RNA
small subunit ribosomal RNA
acyl-CoA thioesterase
hypothetical protein
small subunit ribosomal RNA
collagen, type |, alpha
large subunit ribosomal RNA
4-oxaimesaconate hydratase
collagen, type |, alpha
hypothetical protein
hypothetical protein
small subunit ribosomal RNA
large subunit ribosomal RNA
hypothetical protein
hypothetical protein
large subunit ribosomal RNA
small subunit ribosomal RNA
hypothetical protein
hypathetical protein
hypothetical protein
hypothetical protein
large subunit ribosomal RNA
hypothetical protein
hypothetical protein
hypothetical protein
large subunit ribosomal RNA
large subunit ribosomal RNA
small subunit ribosomal RNA
large subunit ribosomal RNA
hypothetical protein
eukaryotic-like serine/threonine-protein kinase.
‘adenylosuccinate synthase.
hypothetical protein
hypothetical protein
small subunit ribosomal RNA
OmpR family,
small subunit ribosomal RNA
hypothetical protein
small subunit ribosomal RNA
235 ribosomal RNA
large subunit ribosomal RNA
hypothetical protein
multiple sugar transport system permease protein
hypothetical protein
large subunit ribosomal RNA
hypothetical protein
hypothetical protein
anaerobic nitric oxide reductase transcription regulator
large subunit ribosomal RNA
large subunit ribosomal RNA
hypothetical protein
homoserine dehydrogenase.
elongation factor Tu

GKDHOEOD_217657
GKDHOEOD_03787
GKDHOEOD_30368
GKDHOEOD_12673
GKDHOEOD_08043
GKDHOEOD_02987
GKDHOEOD_08725
GKDHOEOD_01791
GKDHOEOD_177428
GKDHOEOD_09712
09711
296328
GKDHOEOD_27667
GKDHOEOD_188609
GKDHOEOD_127857
GKDHOEOD_14871
GKDHOEOD_409063
GKDHOEOD_08560
GKDHOEOD_04994
GKDHOEOD_04992
GKDHOEOD_12152
GKDHOEOD_08724
GKDHOEOD_409068
GKDHOEOD_12184
GKDHOEOD_04784
GKDHOEOD_16925
GKDHOEOD_13573
GKDHOEOD_01023
GKDHOEOD_03683
GKDHOEOD_03433
GKDHOEOD_04485
GKDHOEOD_03430
GKDHOEOD_407829

cabamoyltransferase
exodeonyribonuclease VIl large subunit
hypothetical protein

hypothetical protein

hypothetical protein

hypothetical protein

cold shock protein

hypothetical protein

hypothetical protein

diguanylate cyclase

hypothetical protein

large subunit ribosomal protein L31
DNA-directed RNA polymerase subunit beta
hypothetical protein

hypothetical protein

hypothetical protein

hypothetical protein

hypothetical protein

235 ribosomal RNA

hypathetical protein

hypothetical protein

hypothetical protein

238 ribosomal RNA

hypothetical protein

Iysyl-RNA synthetase, class Il
hypothetical protein

hypothetical protein

hypothetical protein

small subunit ribosomal RNA
hydrogenase large subunit
hypothetical protein

hypothetical protein

hypothetical protein

hypothetical protein

galactonate dehydratase
elongation factor P

RNATyr

small subunit ribosomal protein S3

GKDHOEOD_407836
GKDHOEOD_08832
GKDHOEOD_51931
GKDHOEOD_00991
GKDHOEOD_03637
GKDHOEOD_03479
GKDHOEOD_02488
GKDHOEOD_12151
GKDHOEOD_47567
GKDHOEOD_03431
GKDHOEOD_51054
GKDHOEOD_05176
GKDHOEOD_16050
GKDHOEOD_221816
GKDHOEOD_11295
GKDHOEOD_16051
GKDHOEOD_33816
GKDHOEOD_16926
GKDHOEOD_12195
GKDHOEOD_07398
GKDHOEOD_41082
GKDHOEOD_407831
GKDHOEOD_14959
GKDHOEOD_08836
GKDHOEOD_707925
GKDHOEOD_05560
GKDHOEOD_06400
GKDHOEOD_2774016
GKDHOEOD_08599
GKDHOEOD_16052
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{RNA Pro
sec-independent protein translocase protein TatA
hypothetical protein

ATP-binding cassette, subfamily B, multidrug efflux pump.
235 ribosomal RNA

large subunit ribosomal protein L27

hypothetical protein

hypothetical protein

large subunit ribosomal RNA

235 ribosomal RNA

hypothetical protein

235 ribosomal RNA

cold shock protein

large subunit ribosomal RNA
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BEFERE (V- %)
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l
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(6) BRADIEIE O RIS~ 1A VT 7 L5 AW R & AR F U & o BEIAR O FFAM

WA D JESEEAR A~ . ENGY A P TEONTET — 2 kS E . HEBEYEE (HEREY
BE LU EMAEDEEE) L BAEWTEE (BRI B L OERBEMAY TR E) L OBREZRT
fili L7,

TORER, TEMAEY R EAEDIERGEE & ORI RO BIRA A b7z (K4.3.8a: r ? =
0.588) , iDL Y HBEMAMEIT., VT AH A LAERPCREEZHWD Z & T, 2% M E &
THZENARETH Y, 2L OPFEMSCRE 2R E LT 2(TH) 2N TE D, TOd, LM
AW B XA R O IRIAL T~ 7o B ORI A AR BIR E e b E B x bive, — U7, LK
B L AEMMERIZOWTIE, FOMAEGDLEICEBWTHLABRRMABIZIAOL o7z (K
4.3.8b) o LIL7nb, MAEWTER~OXF 51302 O LEBAEM T LICRA D2 ENRTRIN, A
YW, D JEIR AR O = LI B 72 » T HHEMAY ORMK L EE LRI N ETHH EEZD
niz,

a) TIEHEME & WEMMRRE S K UHMEMMREDFREE L DBIF
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(7) F L RRBERE FIZR T 2 HEBAEYEIRE & AR &

ZAVE TIRB AR RIF T B W TR, BOROFRKZ PLlclmERn RS, fR4AET
7 B IR LERSE 2 N TRYCAI U TR IR 2 JIE L 20T e Tk, RIS 1T 2 AWk
O JE SIS MR 28 FEE AL KA~ e & 72 5 Z L (AEMMFR OfREL) | Z 5 L7eEwIFER
e AL ITIRBRAC I 5 HERBUED R ORD P HRBEMMH OB (LICERT 2 2L EALND Z &2
EWRENTER, =, P77 =~ 1 B0V 7T =<2 TRENRRINTZE T, 7VT DHFMKIC
BWTIEZ 9 LRBCICHE O AR Ofd b3 A T4, REIMIC O > THRBE RS HER S
52 ENMBNERoT, T O LISIRBEABIT KT 2 AR O JEE OEN T, K LR R S0
BRETRERIC A, BUAEWERIZHR S BH 2 BIEMADOIEFEIZ LI > THOERTLIZENEZLND,

ZZT, V77—~ 3T, REBEBREEBROL &, AR AEICHE > THIE S TS EN
D8O DBMICERE SNTMMEDIFRE =X U 7 A hEHFOIZ, VT AVEA LERPCRIE, A X7
J SRR, N T A7 U T b= AT EOBIEEfT 2 VW T, OLEBEYE (M A~ AE) . ©
TEEMADFEMR., © LEMADIENE, BXOORRBIERER &, HEMAD R L IRERIIC X 521k
ZAHET S LT, BRI L CEEBAEDHN ED LI RIEEE R L, FEERE L TREDERR L
IEMTHDMNE VST, —HOMAEWIER T vt A DM AT T,

ZORER, TOTOHRMKICEBNTIE, OEBELIC X DMAEWITW OREEA 4 U, BRI R
TRAMMERENENTHZE (T T—~1BLO20E) . QEBLEE TICBWTHMEYIE
BEOMAZEL LT EEZOND LEBAEDEOMAITA TS, LEBEMEOHRLBENTHD Z
&L @IRBCERE TR W TR, HIEMAEY OEE)C LAY O 5 \IT4R 2 B AR I BLE O H N3 7~
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[Abstract]
Key Words: Global warming, Chamber, Microbiota, Soil organic carbon, 'C

There is large uncertainty in the long—term feedback of soil organic carbon (SOC)
decomposition (heterotrophic respiration, #&,) to global warming. Elaboration of the feedback
contributes to a more accurate prediction of future climate change. In this study, we evaluated
the feedback of A, to global warming and examined the mechanism by analyzing soil microbiota
and SOC characteristics under long—term soil warming treatment.

We conducted soil warming experiments and soil CO, efflux measurements at seven forest
sites. In the soil warming experiments, the increased ratio of #& due to 1°C soil temperature
rise (warming effect) was relatively high compared with previous reports in Europe and America,
and no decreasing tendency of the warming effect was confirmed after the long—term soil
warming treatment. Abundant SOC and humid environment were possible factors associated with
the long—term sustained warming effect

Long—term continuous measurements of soil CO0, efflux were conducted at five forest
sites along a latitudinal gradient in East Asia. Four of the five sites showed a typical
exponential response to the soil temperature in their seasonal variations. However, only the
soil CO, efflux observed at a temperate larch forest showed a significant response to the
inter—annual temperature variation. The warming effect of the & was 9.6% °C!, which is within
the range observed in our warming experiments.

Based on DNA and RNA analyses using a next-generation sequencing technology, we
evaluated the effects of global warming on soil microbial community dynamics (microbial
biomass, species composition, and microbial activity) which are strongly related to #. The
metagenome and RNA-seq analyses clarified that global warming activated the microbial
decomposition of SOC and brought about the subsequent increase of A, whereas it brought about
no changes in the microbial biomass and species composition.

The site—to-site variabilities in the A& and the response of A, to warming can be
explained by the '"C signature of SOC, a quantitative indicator of the SOC turnover in the
soils. The investigation at long—term soil warming experiment sites revealed no detectable
change in the SOC characteristics, suggesting that the warming—induced increase in the A, will
continue over the next decades due to the abundant accumulation of SOC in this region.

Our study suggests that more CO, will be released from the soil to the atmosphere under
global warming than we previously expected. The results of this study will contribute to
establishing efficient environmental policies for mitigation and adaptation to future climate

change.
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