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Abstract; Many studies focus on effects of temperature and moisture on litter mass loss rate, however, how they affect CO,
emission rate and leaching of dissolved organic carbon (DOC) during the litter decomposition is unclear. We conducted an
incubation experiment with four temperature gradients (0, 5, 10 and 20°C ) and two moistures (25% and 40% ) using litter

of alpine meadow for 96 incubation days. Our results showed that litter mass loss rate only increased with increases in

BEeTH . IEEEEEEILSTHE (41731175) ; HEREBE LT A (XDA20050101, XDA2005010405 ) ; F 4 & SAF LT H (2016YFC0501802)
%5 B #9:2020-08-30; f&1T B H3:2021-03-01
# WIRAE# Corresponding author. E-mail ; wangsp@ itpcas.ac.cn

http ://www.ecologica.cn



17 34 BRTRE. A5 ;i 2 0308 JBE o ey 26 ) R 5 1) it £ 52 6847

temperature under high moisture. The temperature sensitivity of CO, emission rate was 2.3 times under high moisture as that
of low moisture. The effect of moisture on temperature sensitivity of DOC leaching was small. The temperature sensitivities of
CO, emission rate were about 10 and 20 times compared with that of DOC leaching under 25% and 40% moistures,
respectively, suggesting that more CO, could be emitted relative to DOC leaching under future climate change. Therefore,
more studies are needed to explore how climate change affects CO, emission and DOC leaching through litter decomposition

and their underlying mechanisms in the future.

Key Words: temperature ; moisture; litter mass loss rate; CO, emission; dissolved organic carbon; temperature sensitivity ;

alpine meadow; Tibetan Plateau

i b A 2 R AR U1 9 0 P 3 A VR A B R SR 0 R e R RN iy, X S8 P %) 0 o - i b 2 A R A
FH & T3 2 S5 W) A B rb G AT TR I — A ) R A HE R cOo, FEEAY YR, Raich Al
Schlesinger' " i1, 43R K JH 75 ) /0 @ B ) COL K 68 Gt C/a, 2y 5 R ERAFERR SOl B 70% . JHI5Y) 50 i
IR A2 PRI TR A RIS SR A TR R R L Levelle 25 A NI = 1 FH R /MK IR
Ry S S TV B> AR B OHR] O SRS AT i b A 2SR SRR T ) il e A R B S

XoF Y8 5 W0 e S M A R PR A=A PR 3R AL A TR AR S ([RK B ) o KRR R LR U 95 0 O3 e sl B b i)
IRV AE A AE 038 1, DX O 25 40 0 e sl 2= A B 25, RS T 9 2 B, B8 180 T 9080 9 0 14 - fie
SRS T 9 WI0T YR ) B K SR B R 2 HL O R B K AU R I L o e L R KO R VR
P o3 fifAT A T ), — 5 T ] i 29 08 7 0 A o Tk A P B R D5 — T TR 38 2ok 5 ) o o B T Mok
[ 22 52 W A 7 9 ) A i1

TR e S R I BRI R R Y 3 A5 25 A, HLARRE R KA AL DATE B 250 o 1 2 10 Y
SR A AR L R R V5 0 2R T S S AR AR AR R ma g > 700 SEBR YR A A A R AR DL CO, IR T %
HA LR (DOC) Wi A AL At B2 b Mo A A5 R GERRAG PRI R P A E i > AR, AR DA AR
R AR AR AR S At AR E B SRR R (1) TREE AN BE X R Y ) o0 A R AT (A
P FR CO, UM DOC WRIAEE) BSEIR 5 LA (2) B AT A T R A ol e 22 171 A8 A

1 #EFFEE

11 50 AR R AR

2009 4 7 H v RITE b ERL A B 1 b v € B ) AR 25 2R G 50 B 5l FETARS A b DY SR R T A R VR A
Mo 1 FE R R 5 ( Kobresia humilis ) ofa) | £ BALFR R 258 (Festuca ovina) FEREPE B 5 ( Elymus
nutans) /NEH (K. pygmaea) K (Poa spp.) IR HL(Koeleria cristata) J&57E4 ( Helictotrichon tibeticum) |
B (Carex spp.) . _NEKBE W (Scirpus distigmaticus ) LM e ( Gentiana farre) ALY R, FIFH 5 4~ 50 cm
X 50 em A7 TR FF b IRDA I ZRASHE IS (0 ST AGRE &, 72 60°CHET B9 A% 2 em (R EE TRAT, BENLIMIG A~ 1t
1 mm GO T4 27 B3 1 7B
1.2 BBt

ARG 4 AR EEBREE (05,10 F120°C ) F1 2 /K40 & ik (FE i A 43 1L 25% 1 40% ) 3k 8 Fiib 3
AP 4 AR I 32 ARG, BRI AL 575 mL, ¥ S o PRIEMIRES (T ) AT, e T R E
B e B IR 259% R 409000 B2 A WA AT 0 1K IREFES), T 7 A 18 H R RICE B3 E
AOAN R BE BR SRR T 557 96 d o ST AR Sl I 5 S0 R MO Y, B3 KRB B R0, 0 I R I 2k 1)
BT K AR RS 500 AR AN AR | AT ORIE SR 0 2 R v PR 95 W0 K O3 B B AR AR |

http ; //www.ecologica.cn



B
e

6848 2 SO Eire 41 %

1.3 SARFES T CO, BEUHE R

AT LA ETRE O 2 MOT 89 PR IR E A5 1.3.7 .12 .24 48 96 K A 10—12 g, 78 BB SR 0 1H
B AN IR S R R AN R S T 9 20 mL SRR, SRS D A =@ R, 2 h S Fh G
FRAARRE SR . BT SRR S A 6 [ B0 W) A 72 11 HPS890 1T plus A5 A (3l AL 20 Hr CO, M BT | T A <
AT FER G 24 h NSERR,

FIFHZAZC (1) F1(2) TR B B) A7 T 7 CO, AR BT %

P=AS-Cy/ A, (1)
Ao, PO FTIAE  CO MR (em®/m*) 5 Co ARTHREE ;AS - AL i CO, ARIETETFR ; A, AR IR
CO, TRAY I RIS R I T 223K
V=">01(p,-p) o+2p v,]1/(t+m) (2)
K.V R CO, AR IR s p, A 55— A A2 1Y COLYRBE (em®/m®) 5 p, A3 — U3 (BP OG H] =3 1]
2 hJm) M COMEEE (em®/m*) so FT TR (575 mL) ;v AR AT (20 mL) 50 9 PIAh =CHY i
(] (] B ( 120 min) ;m AR NASTEDI (S ¢) o

BT AHAZ (1) B E CO, SRR RE AN em®/m®, TETHE o A5 b 55 S 46 kg ot B AR FRU B | s 4
KEN:

1 (em’/m’)=M/22.4 (mg/m’) (3)
K, M R CO MR TR 5 22.4 ATERRUEIRBL T, 1 BEJRAT A BEAR AR T o AR,
1.4 JAEYREY AT LR (DOC) & &

HAREAE T TVE D o fie it B v 7820 R R CO, Y [RI I, /KA 2 TR] s bk s He v (1) DOC 259 5, o 1 W
DUAS ) b FRJR P& ) it B eh DOC Fbkis &, R85 R 156 0.3 ,12.,48 .96 K, ZEd il AR HE S 2 )5, R 50
mL JCES TIK IR HRAG IS AL (10:1 Fefi) 24 h, ] 0.45—0.7 pum BYBELEE 385, FIF TOC 43 ( 53 5000A ) il
SEVEW T DOC & i, B35 T A IS IR S TE 30°C Ze40 50 N HET 5 (BERL E AR /K 5 B I T i 15 55 )
YRS TR AL, H AL 45
1.5 JAIEY 0 fRRIE

R 45 o5 R A RS BT 60°C FHET 24 b BAEE A R0 5 A MU E R 25 (3T
SRR FE 3 R AOAC(1984) I k4 M B il L5 V& W0 A ALk (OTC ) & &, T 1155 4% 37 1
LG OTC #12k i IR IS TP 5 OTC & 12 29% ; IRl R E5 = 1734 CO, Bl R A1 DOC & 4t
THRREFRWIN] 96 dCO, SRR | L e DOC Bilkia i, BT A 1 bn 3 UL T W) B SEah k173158, FIHRE
. CO, VBT M DOC Sk i 55 55 77 TRE 1R A9 fa7 5 81 U5 07 2 1 AR S 4 Sy IR B st B BT Tl B
TR EE T 11 3 S
1.6 Sitobr

I PR TR A B A3 M AL BRI P V3 LA R B AT TG B A A5k b o R P ) G B SR L CO, BRI AL DOC ik
VA I S 2 R (R DAIBORE F 1A Sy Ak 388 ) BEATL R -, ) FH 4 P VR A R0 B 42 0 T A 7R A LR 38 30 38 AT
FE H LA R B ATE BAERN RHATEY) CO, BEUHE FHA DOC g sh B2, 2407 2250 i 38 I ok
T2 E LB (LSD) 0¥, P 22 5k o 0.05 /KF B2 3,

2 H#R

2.1 JEYIRER

SV L UREE R XL E AR TR 96 d (R ERA R ERW (R 1), P &, TE 25% 1
MR IR, IrA R SRR R VE P 0 R0 W 25 5, IR RN 25% A2 47 5 1F 40% TR B 4% 77
T, 5HERFREEM L, B 200C 3R T B E RS TIEYRER 21%9—31% ; HAE 20C KT, 5 25% 1

http ; //www.ecologica.cn



17 34 BTRE. 25l AR X e 2 ) ) 7 W) 90 ik B) 52 ) 6849
M EEAH L, 40% HOIRRE P im T VR IR R AR 219 (K 1) ,
x1 BREMBEENFAENRERZWHFTEDNT
Table 1 Analysis of variance on mass loss rate under different temperatures and moistures
<L Qe Gy ¥ H HEE Sk ATEE .
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Fig.1 Effects of different incubation temperatures and moistures

on litter mass loss rate
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Table 2 Analysis of variance on CO, emission of litter decomposition under different incubating days, temperatures and moistures

A B iy INTE o E I

s Ve Dot v wt S
KE(D) Day 6 168 124.574 0.000
HRJE (T) Temperature 3 168 211.043 0.000
FE (M) Moisture 1 168 134.836 0.000
DXT 18 168 35.043 0.000
DxM 6 168 22.577 0.000
TxM 3 168 37.003 0.000
DXTxM 18 168 12.15 0.000
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Table 4 Analysis of variance on content of dissolved organic carbon of extracted from litter under different incubating days (D), temperatures
(T) and moistures (M)
AR SR U ¥ E ortk 1 i BE

F L Sig.
Sources Numerator df Denominator df BHE Sig
KAEL(D) Day 3 9 15907.844 0.000
REE(T) Temperature 3 96 489.806 0.000
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Fig.4 Effects of incubating day and temperature and moisture
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) . Fig.5 Effects of incubation temperature and moisture on
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. . . dissolved organic carbon ( DOC) leaching during the period of
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Fig.6 Relationships between mean mass loss and cumulative CO, emission and dissolved organic carbon leaching ( C) and incubation

temperature under different incubation moistures
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