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The temperature dependence of soil organic matter decomposition and CO,

efflux. a review
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1 School of Earth Sciences and Engineering, Nanjing University, Nanjing 210093, China
2 School of Geographic and Oceanographic Sciences, Nanjing University, Nanjing 210093, China

Abstract; The temperature dependence of soil organic matter (SOM) is a key question in the relationship between climate
warming and global carbon cycles. Understanding the response of SOM to temperature is critical in evaluating global SOM
transformation under climate warming. In this review, quantities of studies are summarized and the mechanism and laws of
influence of substrate components, substrate loss, test methods, microbes, water content on the temperature dependence of
SOM transformation are also discussed, in addition, the variation law of Q,, is discussed. The response of labile and
resistant SOM to changes in temperature is proposed as the key question in further studying in relation between SOM
transformation and temperature while short-term test in laboratory is recommended as the best test method. Moreover,
according to the analysis in this review, there is no positive relation between microbial growth curve and temperature
dependence of microbial respiration, and further study need put forward to judge whether soil respiration would be
influenced by water content between too low and too high. At last, it is firstly put forward that it is significant to study and
evaluate the temperature dependence of urban SOM decomposition in a big temperature range as the aggravation of the

environment problem-urban heat island effect.
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Fig.1 Possible mechanisms driving increased soil respiration in a warming climate
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SR, FESARAS MR ) TT 50T, JUHR IR T AR S 2000, H A 535 A ST, A PR o v ofe el 1) 1y B, P i
Hb DX - st SR 0T 3k 60°C ) 3T I A I i M IR R 1Tk 50°C DAL BT ARG R mOIK R 2 £
PRI BE 2011 AFRCR Ta 1Y MEIN A0, R IX K Ve 55 2 3R, H e il B K T45 T 40°C 9 KRB, A24F 3k 100d DA
I B TS 56.3°C TR Rl 3w I B LK U A 15 )2 K 2°C 2, T UL B TR R E T K
T 40°C (5 B 2 HLE 3 1), 17 222 (0—8em ) - (A 2B A 5 I - HEAR NI it 1) sk IR Rl Bl 5
TR 2T K A AR e, 7e st 2 LR ORI 2 1 [ AR AR S RGO T TR i
FH E AR5 2R G000 A B8 R PPN 38T AR A MLETR AL ED CO, MREIR, W SRR AN LI, IR AR 3k Tl 4R 5
RONH 5T TR AU DX TR] YR58 30T R 58 v A LSRR BE 28 A g M e 2 45 2 2

[F]ERE, BUA B P A BUAR 22 5 T A g, BV X v F i 8 DX ) A b | - S R i) ek o U 8 Ak R
590 P R DX ) P — 350, SR A MR R /N e B DX )2 B 29 X )4 K, R 40°C D |
3G LS OB RN Q,, YR JE TAL WFE B R AL AN AR | 53 41 Lloyd-Taylor 1 Gaissoam J5 FEHARAE
Wl FR A LA — A RIS B, RIS, PR R IR R, A AL A Al AR T ek g e ) T 3
P eI F R B CO, TEFRIES T, 20 Q,, 7= A /B R AR IR, RS B ——I0E,
3 &g

A SOOI BT AT v R Ko A B R R 6k S LB T A A e
HsZ I HLER RS A, UK Q) MR AL IR AT T REEHY S Z5IH 9N, s TEA MR RZ I H 4
BT AR RS, FESS S RBELLSIT .

(1) R A WUTS ASFRE A HLTT LR f0E 5 ) [m) AT, 2 F 5 = 34T WL 0 %o Jlek 3 728 b i 1 e A9 A2 0 [
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(2) % WAL B SR A0 T 125 RERE JHE ST RE 5 | B ) Ol 22 e 22 A A1, R WF 5 A ML ik 38 e 7 1) LA 1
Ve T5 5 5

(3) AR A AR B A, 5 TR 2 O I I L 2 1) 56 2R 22 TRDANAT A A0 SR IR 3R Bl A 0 W B e L 2 1
SRR R IREE D] A HR R, T BEAE AN 2 B 5T, 7K 5345 R 28 BR 1 Ay 1K 6 v 6

(4) AR AN e o3 i I 5 PR - S O (R 335 R B 2 BOR Q,, MR BEA 2 18, T i I
i K R 2 8] K iR A 2 S R T 2D R I

(5)%F Q, HIIAIR, EBWMIETE Q0 Fe2EN Qo BEMLEETH MmN, RIS 40 SR fee L BE A AF AR BE B
ZHAE , WA TAAAE R AR EE Y Gaissoam J7 BRI Mo A B SR I 55 T BE OC R AT AR Y

(6) bt AR 52, JE I T AR RN X — A58 ) RS N, AF 5 e AR BE DRt J3E DX TA) P A4, 3k iy 4 3
A PLEREEEAE A AR A E -
Bt B E BT KB4 T 16 .
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