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Advances in Effects of Plant Litter Decomposition on the
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Abstract: Litter is the main way for plants to import organic carbon into the soil. Part of the carbon from the
litter is lost into the atmosphere in the form of CO,, and the other part is input into the soil in the form of
organic carbon. Under the action of soil microorganisms, the litter-derived carbon undergoes a series of
processes to participate in the formation of stable organic matter. However, the soil is a black box, and the
process and mechanism of the transfer of litter to soil organic carbon are still unclear. This article combines
the main results of this research field at home and abroad, and briefly introduces the research methods of
plant litter decomposition, soil organic carbon components and soil organic carbon stability, and summarizes
the effects of plant litter decomposition on soil organic carbon and its components, soil respiration, priming
effects, and soil microbial community structure and enzyme activity and the effect of plant-soil-microorgan-
ism interaction process on the stability of organic carbon. The relationship between plant litter decomposition
and the formation of stable soil organic carbon is clarified. The future urgently needed research directions and
research content in this field are pointed out.

Keywords: litter decomposition; soil organic carbon; stabilization; microorganism

- HEAE A Bl b AR S R G A R BRI 24 (1 500
Gt) » FLAs it o 88 5= T B R R Al i A 1 R
TEFR)Z 30 cm T HE T, A ML A i ARG 0 4%, Bt
SR A AE N HE L CO, B, T LEdh A
BILAB A 77 11— A 5 B [ 02 LA 4 38 op £ B 1 B[]
K B BLRRRe e ok m) B, 38 g HILRR 1) A7 i A
R S MU R < B T 8 i AR AR AR AR L B

A Wl A B T oGE S HEIE | - eSS A AR E PR R AR
PR o PR SRR SO B FUAR RE DL B Y R
b Y E SRR AR S AT B B

TEAEB RGN A ™ A R v 0 04 LR e 45
S L o W o ik A W ORI BE R 9 A YR R 3 R
J2E RIVRE A9 Bl P F) T B 201 0, 0 i i A 25 R S A 21 LA
ARG . JVE YR AR 1) L R A LR 1

s B :2021-03-04 &= B #5:2021-04-03
FHMA B R A RE#E 4 (12077452,41771549)

FE—EE TR 1997—) Lo, TG IE Uy A TS A B9 0 [l A ) PR V8 W 0 ff 5 - HE R . E-mail : SZX1212@nwafu.edu.cn
BEESE: LEE 1964, B BETEH RN BF 5T 61 1 4 R0, NS R AR AW 4B DF5T . E-mail: Shangguan@ms.iswe.ac.cn



%23

I B A5 AR R % 00 i X ST LB AR S S M A OF Y 0 407

s ot R R i L CO, B A SR
A S A AL o A 2 b T
8 7% W1 0 Bk R] e 2> S S0 LA PLER (SOC) B9 73 i
CRCR BN SR I, B REX I8 T U8 9 0 ik 2 A o] [
A7 AE 35 v I RS RE A7 AE A BIL AR AT SR ol = 355 AR B AR
DRIt AR S e 2% 0 4] 9 0 i A b S U X A B
Lo FCA oy | A SRR W LA K B A W R P ) 52 W L0 T
15 1 U Vi - b - TR AR W A AR E A DL T L R
v £ S DTG 4 T PR A b SRR AT PR R

1 Yo RE 55 1k

B -SR0S o3 A SR AL R B A BT LTI A AR A 2
RGETRen AL B . R o R I O R P 3R
W B A e e M ASTE /NG a8 N o kB R
SE R TR AR TR 1R B, B s KRR BE AR ILE Y W A
SROMRIRZS . BB T 00 8 v ) o0 ik R (HLE FE
I, HASALAR R/ N2 BR ] 3 gl W S A o i i
Bl ATAHIIVE ) RIS /N R I A P R ROR B S A
PRMEE S8 R4 AN RESE AL AR RS T A0, =
PNk S 00 O 1 B =5 P RALUR, 0 1 A 4R o3 etk
B, AN AR L, B NI R K AR S %
PERT N g 42 ) A v 00 00 e 3 3 A0 bR AT A B I T
i 38 SR ALK & A= A2 AL H TR B 7E 3R H AR
T HRAMYE XL, ERKRESRGE D&%
FHR 78 90 78 A0 2 B8 5 (DIR T, Detritus input and
removal treatments) SR FT I % ¥ 70 % . SUFR A& W
IR L BR 5 RS 1K 56 (DIRT) , B 2 B 55 44 40 U 75 )
iy A R 3R T 5 W) 2R AR SR BT (SOMD Al
FoMBR RS EE T,

Wi B 1 kR I 2040 63 4 BT B R (near
infrared spectroscopy, NIRS) | #% # 3t ¥ £ R (nuclear
magnetic resonance, NMR) . X # @ - ii% ( gas
chromatography-mass spectrometry, GC/MS) 4§ $
AR TGN H] T 04 V% W 43 ik K - 33 [ ok Dy TR Y F 5
UL LL AT 43 BT B AR (NIRS) J& 1) FH Ak 27 4 o 76 305 21
AP XA O 27 WS RE P o R S0 R A i v ) —
ol 5 22 b AL A A3 B B RVREPE I BORYY R R
FAR(NMR) B A Tt FAE A=A G55 50, 7T 1 i 98 7%
YA [R) AT LA 423 64 0 gk R iE o DT A4 S0 AS () U8 % 400
5 AE - HErb B AR RS 1, X SOC JE AR
SE DT R L R R L R DR ML Ak A B AR
A Ao d B e AERZE R, Almeida 5
PEPCT R R AR PO IR (Eucaly ptus grandis
X E. urophylla) fH ¥ i mF B A B2 FIAR L 2R 5

K GC/MS ZR G T 4% 4155 19 3 7 4 B K A 4
A V& 0 0 A= Ak 2 A 8 o3 R T R L S BIL Y B
BUHR R TR SE  HAREE 3 B O B M R A RS 5 41
fif7E SOC I i o i i FE FH$R It T 2 H R F
B ok T 2 L A ) A V% W I AR AR E SOC 1Y
TV 856 A ) b R Ak 2 2ok AR BLAT T S

2 EMTHURRA 5y B HEAT DL T

+ A LR (SOC) 7E 4 BRI A6 26 o 393 3 7 %2
i €8, 38 A A e N T 214 T A AU HIE B A ik PR Ok % fik vk
FEMASARAR AR L AT BILA A T 4 22 5
oS EHEA YRR E AR, Parton %
K SOC 3 Ry 108 P Bl o2 15 1 e I 1 e i P 2 . G
oI PR L RRR S B o A R R A S
A=W 43 A AR B T 6 R ) 3R AR N S AR
FH T35 VR Rl 2 14 J8 5 5%k LR LA a3 TUAR 5 12 Pk
VI 158 W A 0 P R P e R 2 T AR R O Ay A
Bl LR % e Gk LT 4F 5 1 PR R 2 48 A 7E T +
8 v ) R Tl R R S A 1 ) B R A 1 3 4 A L
i o JL A B Ak 2 M T AR AR E L T e B R A B AR
T4 T BR A RAS GE 1 A MLRR 7E - Rk A SR 5 AN 5
SRR e NEITEOR (I

AN o i AR K AN TR D RE R I HLA AN [R) A
0, 30 U PR A DL A BT T AR A S F A L
B B R O L ARG A DLRR R U A R TR
AL W B Ak 2 A W Ak 2 45 A TR) B A A A L B
AT (R D, WHA S ZETAEILBRLED S
LI DR B N R s O A R s < o S a2 N O B
PEF 5 A HLER A A W I AH BV L 2R W) oy 402 X
G315 VR 41 M5 58 T 40

PR X AE S R S8 SOC K v HL Il Y BF 5%, —
B SES e O6 T A R U (AT R A Bl —
RIS R 2 BRI A B B A AL
Jo bR AR T A AL A A R h TR 2 D A Y
SER T HEHT 73 % . Marschner %7 B3 A b R 1)
SOC J i 73 fift B A HLIr 7 2R IR B3R 45 il 1
AT 7% I Al 24 25 0, T A 0 A U5 et 0o 7 v g e 3
R AE T ok . Lorenz %A HLER K W Ea e 4 5
PN E R A (D) Py B AR A B B o0 i 3 o L
TR A A 2 () L TR R A LA s (2) A AL
YIS AAN-E B EER. WA mST Y. &
J& B PR ALY A EAE R . W EA b AT BE 2
55 A BLAR 53 i 48 22 )L+ AE 2L A AF A HL- Y Be &
Yk B4 8 AR H7E T BE 2 J LA 2 2L T4 K
ZRCA VR E IR, E R FRSHEARDY



408

b = VO S O/

%29 %

T i T 22 5 O T T AR it AR - R A HILAR 1Y
P IR AUH I SOC B LAz & AL —— 1 5 6k
2 W) % % (microbial carbon pump, MCP) #f & 44
F7 RV W 3E o IR AV T H A LB & B A S

Ay i Ak B R 2O Wi A SRR E A L
BE R X — MRS AR FR SR T L W A
FER X T AR RE A LR TR B0 E AR L R A
PRl 4 Btk F1 2 B A0 0 %o A A2 P B AT B 25 L

£1 TWENBEAS
I P P o B
s S LR 2 4 B 00 30 B 9 8 AL R 7
VR A BBk (POC) Tk S R4 B e e 15
ey AR W RS LR A g AR R L)
R4S S A I (MAOC) SRR B2 A BT 4 RN K R B R
BT 0.45 o BOALIEREFL BB Tk RSUMEOE o £ B A0 L — R ) 3% (R
VH IEMEEA HLER (DOC) : 16
iy B B Y E A LIE]
o , Bt 330 mmol/L FSEE MM IR, A AR i E AT IR B IR 6 13% ~28% 5 1 18
SR LA LI (ROC) o e S ‘ [17]
A S+ R I LR TN VN KR
o KL< 5000 um 5 B0 FOFE A9 82 i b B R B
e R LAPIRR<I0 i’ BORERRENIRAE  ELRRET LD BERTRARY

fiy B A

A BB 4

3 VI Rk AT BL BB A e e T
11z H pLAR
VRIVE MR A5 AR G O T S LR 41 B 0 5 1

HEBRGY IR0, S 5EERGE T IR
1 J e SR A o A 25 AR G A B T FRp 2 A e 3 o AR
FH U8 9 0 4 4 i A 52 W) 3 AR A8 R Gk - i .
eI AE SRR B S R A R A P AR (B D

o,
e
2, Bk, HE A i
ey Gy
°e®| nuns
RIBY e | mAENRK ‘ MAOC
T AN o [

1
B TE Y X + A YRR R E R 5 B R T
JTE YRS SOC Ji e iy E 23K 5l Jy . )& SOC JE
IRV EZE SRR (E 1), Palviainen 2P HF5Y B 2Bk 7%
MR 25 22 G0 B A 3 5 08 9 o3 i VA 58 B B A AL B
WN 50 Gt PRI iR LR i) BTk 3 25
T PIANERAR : (1) e o i U8 7 ) il 3 2 K T PR At PRk
Rfi AERRE TR BT 255 S A DL Z F , Bl ik 2k 9 s =
i - IEAPURRIL . (2) 8 Y 25 48 M 9y o3 1 B Ak 4o

3.1

S ——

BEMBRE T ERERNSRL

e 5E MK =

-

IF HAE Y T B AT R R UKL A B
bt s i A ) e S VR 7 T R TR L
e 1Y) A MR it R s ) o0 M e R R 2 )
RAE T A HUIR B AR, i S 1 A 7 40 0y
fife 7 0 o) SR RS ) LA B

AR I W%t - A HLER 7 i R R 3 O 4
INEE R A 2T Micchell S5 1Y C Wl 42 R
PRICAE D 5% 1A 38 BR BT BE 5% A 1 2E A 1) £ 4 03 1 A



%23

I B A5 AR R % 00 i X ST LB AR S S M A OF Y 0 409

iz, 25 SR WY RE P s A B A0 R T R I W A AL
TRIEIN T A~5 %5, R I 4] 1 e 4 A LA 1Y ik
ROV o YT 5 V5 0 1) VS Ak A LA (DOC) 8 A= 1 R
VR E IR FEAETE R R Zhong 5 5T %
R T D VS 0 dd G I 1 45 K S B B - K R P A
(5 L, BT Bk B % W0 53 1 97 53 Ao 1
ELIE AR, A, UR TR W o3 i ik B v TR TR
&% A HL1L & ¥ (Volatile organic compound,

oL

VOO REfE B Y 3 L3 5L B b, BAT fie RS E
Ji 2 & A A HLBOE B ¥ 1, VOC AT BE & A W ok U
0 N S 5T (2 0 A WL B W R EE AL
3.2 FEEW SRR 15 N IR R B & RN HY R

I 5 40 2 L SR R R ) FEE LA DR, A9 ) 0 i R 5
TEPRAY A% Ot 72 (8 2) . B dl B o 38 RO 05 2%
R A - SRR P A RCPE S L SRR 2R AR R
AR RN REAE RIS 0 ) - G A

co,

1 + B RS)

CO, [==p| LBEW

|

(T8 B SHr 2

y

HIRTEHK E

2 BARYSBELETREMNXR

KT VAT o3 i X - e B S B A 1 2 T
P AN AT 52 3% W1 S 0 A v W) RE At o - S IR T L 4
Zhong S5 X A7 e 52 1 U A BRE A T 51 04T BF
I BRI 7 Pyt i 38085 0 - SR 0 A L
PEAR 7 L TR 00 A B IR e s (LR I e v 0 i
R T A0 SRR R i ey o 34 D A B 300 o A 0 i
o L 1X— R B W i IR (U 9 D) B8 i al BEAEIE L
A= RE Ty T R R AR . Yan S5900 BFSE IR RE R
A ot 2 0 e A T 8 i 34 9 EL 8 0 9 9 0
FRHE T AT (16.5 %6 ~72.9 %) , R Il & 7 Vi
B0 391 Chr o R E A o U Vs B AR BR Ab B
(DIRT) 156 o F ¢ 3 18 7 iy A Xk - 338 09 12 1) 52 Wi
Loy A0 S STk R gt T — MR Rl
Wang S5 X2 ARMRIEAT T 4 a BB AR, K 3

I/ Tl iy A\ 2 B D ST, B R R T (R
AW 1 E A LD BRI 52.1% .
iy 30T 08 95 0 A R TR [ R T I I R TR G T
YD 43 R 23.7% ., 24.2% . B
G 34 R WA T ) TS I e AR 2R A A R L AEAS ) SIS Y
U 7% 0 53 ik R 2 - S8 T A 0 I W 1) AR B DL R K [
e 1) 52 WIS A g itE — 2P R T .

& %0 (priming effect, PE) & &2 3 Rk A
Fidn th AL 2 —, LR b PE #w CRTEMA — & i
(18 e AT AL J - AT AL o0 Ak T e i AR R0 MR
FE TN P RO 2% 3 S U R N e A A AL i A
VS TIN5 R A LA 2 i 15 0 A TE 3R 3806, [ 2
TN . PE MR /NRIT o] BREE T 08 0 B S 1
AT SR Y A 2= S5 48  ASFRUE IS E o [ 1



410 i ol T S

%29 %

A7/ RSN SNSRI S ' 9% S A (N |
FHPIRNEACHLE A i B RO A~ 2 40 7 BRI (“ stoi-
chiometric decomposition’ theory) F1“ 4= ¥ B 17 1 #
12 (“microbial nitrogen mining’ theory), “fk %11 4>
fift " BRSO 48 2R W Ak 2E T S5 R 7 SR A G e
B PR AR KA AR (R-RO W RES B TAEY
T T 1 388 o i A BIL R A A . T RUE W RS
7 B (B 5 SN P S IS A FED O 5 1 224 A I8
e 7 2 B, PE B J7 [ BU TR R AT M. Bk U,
HE 5T iy B ) i A BE RT R S BUE ) PE AR T AR
Yy 0 4y it B8 22 1Y - 8 R B BTk AR AT A2 A5 Y K
AREATIR K . AL Z T 2 5T A B I A itk 8L L i
2B PE, IR & T A ALURK 1Y 5 . BRTIA
R AR ok T SR LB 4 i Y DT R 32 AR W R VR 1Y
A R SR W R A R B L (B A S A 0 E AT L X
P T AL 1 A, ] BB B S I TR] A RS AR Ak L 3X AT RE A
[F] 365 B Be A M V& T RE A OC

AN BT A 5 /) SOM 43 fift i B fU%
PE Qo) AR Al Al e T il 1 e ~F- A7 XoT 4 1K 728 182 ) i)
AR & Wi 155 B By 1D i we= X A = 7/ R & 1 B 95
TR RS A T — BUES e . B Z IR R M 4y
it AT HLBK Y Qoo 2R T 5 43 i A HLAK 19 Q10 » A1 Chen
SR o 2 B RS FE AR B AR T A M A A W T I 1 IR
FEURE H SREAF AT, Wang F VIR EAR
[ AR TR e 3 8 i 4 6 A AT AL 0 i 7 ek R R
PRI M, 25 5 R AR 09 Qoo FS B T/ 7%
A BREY 2,41 FREAR B 3 o4 7 4 Ak BEAY 2,05, i bR
T3 Qo 2.14 BEARE] 1.82, KA NI S5 YRR T
Qoo X—IG AT LU BB -1 FE (CQT) i i ofe itk
T Re , RIS JR G ) 1Y) 43 il o 2 B v ) B AL g
I LY 7 B0 Bl NS W B 43 i O IR RE B T T S
R A WY R BUME S B LR Y Qo IS T
5y 53 A MUBR 9 Qoo {8 /5 1 79 b 9 9 Ak 38 1 £ 3
43 il 34 Ho B 2 £ 35 40 B X R OBE T SRR (Q B
FD N L BT LA G T T W 43 X - HER LI 43 i 1Y
Tk B SRURMEATY A T 0 — 2D R 9T . Bl A Bk IR SR A
T A ALKk 2 A B T X T IR R AR 78 )
AR SOC 43 i iy 2[RI/ F BAA B2 X,
33 AEYSBN I EMEYBHESEMREEEN

7

WIEY o k) EE S 5 E 2 HIEMAY R TE
Yy o3 itk it B b AR A8 K 93 1B B O3 DR RE 8
L W WSO 8 /I8 G - 0 T3 s P AR A A R R ek R
FREEEEMN.

TG WYY B 5 R PE 2 5 o B S A Y B

T o AT RCE 5 R Al B R AT
H o R A - U W BT A A . BRE AR SEDS B
FER T U IR A JR T M 0 R P AN T L BT R
DA R Wi i R D7 TR 1 Ak = B W 3 R T O S O 9 1
T T REEY R EAPLA 2 (VOO WiER
N 240 BT DL T AV 1 22 RE MR RZE B . BT R T
18 LGB ok s e 4 fidk ok A v G52 0 0 9 45 1 1 7
Pl K VA AR 25 AR G R R M L LT/ AR A LU (R
W E B A B ST RN REAE [ T 2 AR
gy S RS REE MR E . HIK, &Y o i
I S U SRR A 5 e B R RUE R R A A, A
P& WIRI UG TR 03 % B S o3 Al B v 3R O B RO L3I
AW A 500 B — E B E T A I Wik A L
TG 8 ) 53 A s 2 1) b 3 A 8 DR AT ALKk o L0 i o
TR RS N S PR A R AR R E
ok AV )RR T 10 B R JE o MTTT 72 A /N KILASE ) S5 ot
£ JF ] Bed ] R AR M RETE A

T EEE e T IEMCE AR T SR A
I HHIRAE W00 Bl R D AR R G Mgk LA B B R ) B A D i
A 2o AR rp R ik ) A b B A AR TR A s
B, Eagiim ke HIEAPLH S T
A YA R A O 1) K s R X B AR AN R G AT PLK
T HA AR . Hu 0V B R S st
TP L A2 AR Chinese fir-Cunninghamia lamcealata
(Lamb.) Hook] M Z (Liquidamba formosana Hance) M
FEAR (Alnus cremastogyne Burk) 1R -G I8 7% 9 4k PR EE ) F
SRR P IR % AL I B0 UGS ) T s IR I 4
fif sk A8 v R R DOC Fi 32F T Jf A0 i 09 3% 1. Ge
LED5] o I I BB AN (Pinus massoniana ) N T IR T& )96 45
i S G 2 A 5 A O R L R TR T
TE 52 W 8 7% W) 53 ik 3k R v i B AR L OBk — 205
Wal ARARAE S R G IR AR . SRR UL I P W
N2 5 BRI PE 2 R AR R R B R T I
AN EFR A R A VR S £ 2R B T AR IR
A AR T L T RE 23 0 - SR RG A S A TE — e TR B [0l
BN IR, 30 4] 3 AR W 0 T S T A R - g
PR R I I 2 S O A AR
34 EY-TE-REVEEERAIENBNKREE

4 B9 % 0

WFFE I , 220 PR 28 0T LA SE Wi ik 3t 47 FA LR B e
P ALFE A ) CRELBRE 35 L DR 76 ) R R 20 I ) A L
BE( gAY 4 BB DL W) LA S W e s
YR R R A B - - - R A B
T FEXS A BB AR E PR RS R A i — BT

AN TRV R RN 2 A R AAS ] 2 TR B2 A HL B 19 £ E



%23

I B A5 AR R % 00 i X ST LB AR S S M A OF Y 0 411

PEFFAE—E 225, FE R IR 2 B B AR B 20 N 22 4
PEFF X (] 5 B 7 25 P AR, b b A e 0E A 1) e o
[ SOC AHXFA /D, + A Bl o i R AL T sh 8555, -
A HLBRAR XS R . BEAE W 24T BRI 388 o A e 20
P70 Z2 R AL RS - PRV ) o L AR RTAR 3R 40 0 0 i
EXOIN L (A LY TR s R s
SN, SN T A HETE A LR 9 o il RN AL BRAR T
T HUBR AR EMET . B Ah W B G A 3
SE T AR )2 P KRR A T O
MR 2 3 5 RS A W2 R A Lk &
B UR AR SR B AR Ay W B A )2 R Y B
T 25 W 52 2 7 A AT B TN T PR AT BB Sk 32 T
%, R 5B BV 25 AR W 43 T P RTAR R Ak 2D
A HLIT A din A 32 B SR, L ik 25 0 DA 30 TR )2 4 3
A B » BRI, A LR B PR 38 L A R Y A AR
Hh VERE L R R A K 3R A2 SR A I FR
il s — B SR U, TR L R A M oy A SR DR S A
55 G40 ik AH DG I TR 3 B 0 o, 5 00 95 W 1 PR 43
fiff RN SR Ay RGN . RS L 3 A VR R 3R 4
B 4 46 Ry 3 — FR IR B IR F IO BR . L, 7R R IR
W, 70 R 0 - HE IR A SOPE T e B0 A W o i
PR = B2 00 B, 3 S80I R S 100 U % 0 1 G ik R 1 R
K5 AN SR IEY) o f it B R ¥R R
VERT . P4 38 -0 - 1 IR B8 = 3 22 (] 2 HAH I8 4
i —A sh A Ll X — R RO S R L S
B RGN AR E (8 3,

R/ M REDE K
&k 5075 E

3 AEYESE-NMEY TEFRETRFENHTLRE

4 Wl

8 75 0 o fife X M [ ik K G AR RE R T T A I 5T
A A B 2SR O JRAR b A HLER Y e B A
WEi] 7 AT A7 A A AR R IR M R SR 75 2R 25 2 R W) 2
TR TARF R OCTE ., Bk ARRAFSRALIT 3 4
7 1) B9 A9F 58 TAR: -

sk b b -3 T I8 9 o0 A ok b B e 3 25 R Y
PrE Ve FIBLRIOE ST . B A 7% 4 o3 i X L 89 ik 2 25
DI 5 22 513 004 9% W 1) 20 A o T 22008 1 3t O 9 0 %)
T IEA LK PE R TR . —BOR UL M AR LU 75 )
AT AR B 099 2 1w - S 42 A AT LA , Of 42 ) A15E i)
AR, Rl 5 ERE 24855 E R
3 PR R MOk A HE A HLER (AR E . e Ah MR — A
I RFRGE AN R AR GO AR BT 2 AR DR 1) EK
AT AR 2E T R AE DL R T AR TR R R A T T A
TEZE 57 230 o ik R = AR S, A Wb B/ He R A
Pyt — A E I R A DU TER Y AR K R
FEAEAG AN TR A B 20 T 3R W 5 oK SR 7 AN 58 F 52 4, 1/ b
T ) 43 fife o S B Bl 2 Y B IR0

st A ) U Ve ) T SRR AL AL Y A B o
PLRI R WTSE . 1675 FE R e 8 7 ) o0 A i) B 0 X v AN
A 2 1 3] 4 e sh 4 Cln gz 151, 2% 50 XoF 9 9 40 1 A e
PEFT AL OCTE T A st R s W I g AE T .+
S BA o S A ROR BILBT R XUE D RE . TR U
P T W) o3 A 0 SR W e RS R A L
(B RS E PRI R AE — 2, 2 ROR T ST A H PR,
e A o R Y5 o3 ik g i R 0 AR e Y =
3 A T 1 S W LS A o3 A RS L N5 EE AR K
S01 BT A0 il 1Y) 3 2

hns R — AR FBeny IF & 5 . U8 7% Wi
I 5 W = R W3S R - MR Y fE ok R £
B A 2 AELZ 5 T U v 0 o3 fie o o A QA 5C T RESE A
098 1 AT SR ke = T R AU ROk AT R 45 5 A 2 o
FRARTEZ T TR ABISE . A, H ik = %4
W) L A LR W) &R GE AN TRk TR B 1 e A e
P FIRR SE (58 A SY AR T i — 2D 45 G AR E WAL R
7R R B R T W i AR AP IR B L 338 b ] A R
e o P 22 R) R 56 2R DA T A B I ) AR B
S E Wk
[1] Lehmann J. Kleber M. The contentious nature of soil

organic matter[J]. Nature, 2015,528(7580) :60-68.
[2] Paustian K, Lehmann J, Ogle S, et al. Climate-smart

Soils[J]. Nature, 2016,532(7597) :49-57.

[3] Hobley E. Willgoose G R, Frisia S. et al. Stability and
storage of soil organic carbon in a heavy-textured Karst
soil from south-eastern Australia[J]. Soil Research,
2014,52(5) :476-482.

[4] Zhong Y, Yan W, Wang R, et al. Differential responses
of litter decomposition to nutrient addition and soil water
availability with long-term vegetation recovery[J]. Biolo-
gy and Fertility of Soils, 2017.,53(8) :939-949.

[5] Rubino M, Dungait J A J, Evershed R P, et al. Carbon



412

b = VO S O/

%29 %

[6]

[7]

[8]

(9]

(10]

[11]

(12]

(13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

input belowground is the major C flux contributing to
leaf litter mass loss: Evidences from a '*C labelled-leaf
litter experiment [ J]. Soil Biology and Biochemistry,

2010,42(7):1009-1016.

TR TR IE PR 2 b [T A % E ), 1989.6
(2):82-89.
XIS SC 1 SCAR LI TP 3C, 25 A V& W) 40 i BT 9 O s RO

ISP [J ] AR A2 4R . 2006, 26 (6) : 1993-2000.
Wu J, Zhang D, Chen Q, et al.

carbon dynamics under detritus input manipulations in a

Shifts in soil organic

coniferous forest ecosystem in subtropical China[]J].
Soil Biology and Biochemistry, 2018,126:1-10.
iR o g I U NN T e o S W B s R T
%iﬁ%m.ﬁﬂﬂi,zomm(g) :44-51.

FI X5 AR AL R AR B TEZRARYE 79 7 F It
ﬁq:tm“ﬁﬁm &75%323@,2017 36(11):3311-3320.
Almeida L F J, Hurtarte L. C

organic matter formation as affected by eucalypt litter

, Souza I F, et al. Soil

biochemistry: evidence from an incubation study[]].
Geoderma, 2018,312:121-129.

Poirier V, Roumet C, Munson A D. The root of the
matter: linking root traits and soil organic matter sta-
bilization processes[J]. Soil Biology and Biochemistry,
2018,120:246-259.

Parton W J, Schimel D S, Cole C V, et al. Analysis of
factors controlling soil organic matter levels in Great
Plains grasslands[J]. Soil Science Society of America
1987,51(5):1173-1179.

5K AT WA RAR. R HL R A 2 O R B ARk
AR S RGOS0 b i 1 (DL 00 A 25 % 4. 2011, 22
(7):1921-1930.

Dijkstra F A, Zhu B, Cheng W. Root effects on soil

Journal,

organic carbon: a double-edged sword[J]. New Phytol-
ogist, 2021,230(1): 60-65.

2RI DT X A T A A AL AE b AR
A RGURKAG PR b AR R LT ] AR 25 2 4k, 2012, 23
(5):1407-1414.

Blair G J, Lefroy R D B, Lisle L. Soil carbon fractions
based on their degree of oxidation, and the develop-
ment of a carbon management index for agricultural
systems [ J ]. Australian Journal of Agricultural
Research, 1995,46(7):1459-1466.

Han L. Sun K. Jin J, et al. Some concepts of soil organic
carbon characteristics and mineral interaction from a
review of literature[ ] ]. Soil Biology and Biochemistry,
2016,94:107-121.

Marschner B, Brodowski S. Dreves A, et al. How relevant
is recalcitrance for the stabilization of organic matter in
soils[ J ]. Journal of Plant Nutrition and Soil Science,
2008,171(1) :91-110.

Lorenz K. Lal R. Soil organic carbon sequestration in

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

A review [ ]]. Agronomy for
Sustainable Development, 2014,34(2) :443-454.

agroforestry systems:

Kogel-Knabner 1, Guggenberger G, Kleber M, et al.
Organo-mineral associations in temperate soils: Integrating
biology, mineralogy, and organic matter chemistry[J].
Journal of Plant Nutrition and Soil Science, 2008,171
(1):61-82.

Liang C, Schimel ] P, Jastrow ] D. The importance of
anabolism in microbial control over soil carbon storage
[J]. Nature Microbiology, 2017,2(8) :1-6.

Handa I T, Aerts R, Berendse F, et al. Consequences
of biodiversity loss for litter decomposition across
biomes[ ] ]. Nature, 2014,509(7499):218-221.
Palviainen M, Finér L, Kurka A M, et al. Release of
potassium, calcium, iron and aluminium from Norway
spruce, Scots pine and silver birch logging residues[]J].
Plant and Soil, 2004,259(1): 123-136.

McBride S G, Choudoir M, Fierer N, et al. Volatile
organic compounds from leaf litter decomposition alter
soil microbial communities and carbon dynamics[]].
Ecology. 2020, 101(10): DOI:10.1002/ecy.3130.
Xiong X, Zhou G, Zhang D. Soil organic carbon accu-
mulation modes between pioneer and old-growth forest
ecosystems[ J]. Journal of Applied Ecology, 2020,57
(12) :2419-2428.

Fang X, Zhao L, Zhou G, et al. Increased litter input
increases litter decomposition and soil respiration but
has minor effects on soil organic carbon in subtropical
forests[J]. Plant and Soil, 2015,392(1):139-153.
Mitchell E, Scheer C, Rowlings D, et al. Trade-off between
‘new’ SOC stabilisation from above-ground inputs and
priming of native C as determined by soil type and
residue placement[]]. Biogeochemistry, 2020,149(2) ;
221-236.

Wang M, Tian Q. Liao C, et al. The fate of litter-derived
dissolved organic carbon in forest soils: results from an
incubation experiment[]]. Biogeochemistry, 2019, 144
(2):133-147,

Fekete 1, Kotroczo Z, Varga C, et al. Alterations in
forest detritus inputs influence soil carbon concentra-
tion and soil respiration in a Central-European decidu-
ous forest[J]. Soil Biology and Biochemistry, 2014,
74:106-114.

Zhang Y, Zou ], Meng D, et al. Effect of soil microor-
ganisms and labile C availability on soil respiration in
response to litter inputs in forest ecosystems: A meta-
analysis[ J]. Ecology and Evolution, 2020, 10 (24)
13602-13612.

VR L, /N PR Y % b R Y BTk BF 9T B
[1].+4€,2017,49(2) . 225-231.

Zhong Y, Yan W, Wang R, et al. Decreased occur-



I B A5 AR R % 00 i X ST LB AR S S M A OF Y 0

413

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

rence of carbon cycle functions in microbial communi-
ties along with long-term secondary succession[ ] ]. Soil
Biology and Biochemistry, 2018,123.:207-217.

Yan W, Zhong Y. Zhu G. et al. Nutrient limitation of
litter decomposition with long-term secondary succes-
sion: evidence from controlled laboratory experiments
[J]. Journal of Soils and Sediments, 2020, 20 (4):
1858-1868.

Wang Q. Yu Y, He T. et al. Aboveground and below-
ground litter have equal contributions to soil CO, emis-
sion: An evidence from a 4-year measurement in a sub-
tropical forest[J]. Plant and Soil, 2017,421(1):7-17.
Thiessen S. Gleixner G, Wutzler T, et al. Both prim-
ing and temperature sensitivity of soil organic matter
decomposition depend on microbial biomass: An incu-
bation study[ J]. Soil Biology and Biochemistry, 2013,
57:739-748.

ERCER2 PN WOF N 2 JE R RS BN A
WEFTt J [ . 0 1 A 2524 41, 2011, 22(4) :1075-1081.
Liu X J A, Finley BK, Mau R L, et al. The soil priming
effect: consistent across ecosystems, elusive mechanisms
[J]. Soil Biology and Biochemistry, 2020, 140.DOI: 10.
1016/j.s0ilbi0.2019.107617.

Fanin N, Alavoine G, Bertrand 1. Temporal dynamics
of litter quality, soil properties and microbial strategies
as main drivers of the priming effect[]J]. Geoderma,
2020,377.D01:10.1016/j.geoderma.2020.114576.

Yu G, Zhao H, Chen J, et al. Soil microbial community
dynamics mediate the priming effects caused by in situ
decomposition of fresh plant residues[]]. Science of the
Total Environment, 2020,737.DOI;:10.1016/]. scitotenv.
2020.139708.

Wang Q, He T, LiuJ. Litter input decreased the response
of soil organic matter decomposition to warming in two
subtropical forest soils[J]. Scientific Reports, 2016, 6
(1) :1-8.

Chen S, Wu ]. The sensitivity of soil microbial respiration
declined due to crop straw addition but did not depend on
the type of crop straw[]]. Environmental Science and
Pollution Research, 2019,26(29):30167-30176.

Ma Y, McCormick M K, Szlavecz K, et al. Controls
on soil organic carbon stability and temperature sensi-
tivity with increased aboveground litter input in decidu-
ous forests of different forest ages[J]. Soil Biology and
Biochemistry, 2019,134:90-99.

Creamer C A, de Menezes A B, Krull E S, et al. Microbial
community structure mediates response of soil C
decomposition to litter addition and warming[ J]. Soil
Biology and Biochemistry, 2015,80:175-188.

T3 IGe e AR AT R WD AR AR i N I Bl T

[46]

[47]

[48]

[57]

AR L Bl A A W R I ARG S e [T . A A o
#%,2016,36(12) :3582-3590.

Chen Y, Ma S, Jiang H, et al. Influences of litter diversi-
ty and soil moisture on soil microbial communities in
decomposing mixed litter of alpine steppe species[]].
Geoderma., 2020, 377.DOI:10.1016/j. geoderma. 2020.
114577,

Zhang Y, Li X, Zhang D, et al. Characteristics of fun-
gal community structure during the decomposition of
mixed foliage litter from Pinus massoniana and broad-
leaved tree species in southwestern Chinal[ J]. Journal
of Plant Ecology, 2020,13(5) :574-588.

PR F TR L, 1] FF S5 AR W 3 00 0 b S R W RE VR
R < B TPl e L) ], 324, 2019.56(2)
432-442.

Je il B0 o BITLL S5 A () 355 v 04 9% ) o0 e 0 L SR
PR A [ ] A4 25541 . 2019,.39(8) :2696-2704.

R XM W A A R T OOk R L Lk
T ERUEY) 2 RV BE ST A H AT (D] L e e,
2017,48(3) :745-756.

Hu Y L, Wang S L, Zeng D H. Effects of single Chi-
nese fir and mixed leaf litters on soil chemical, micro-
bial properties and soil enzyme activities[ J ]. Plant and
Soil, 2006,282(1) :379-386.

Bloniska E, Piaszczyk W, Staszel K, et al. Enzymatic
activity of soils and soil organic matter stabilization as
an effect of components released from the decomposi-
tion of litter[ J]. Applied Soil Ecology, 2021,157.DOI;
10.1016/j.aps0il.2020.103723.

Ge X, Xiao W, Zeng L, et al. Relationships between
soil-litter interface enzyme activities and decomposition
in Pinus massoniana plantations in ChinalJ]. Journal of
Soils and Sediments, 2017,17(4):996-1008.

Tian L, Shi W. Short-term effects of plant litter on the
dynamics, amount, and stoichiometry of soil enzyme
activity in agroecosystems[J]. European Journal of Soil
Biology, 2014,65:23-29.

Xu H, Qu Q, Lu B, et al. Variation in soil organic
carbon stability and driving factors after vegetation res-
toration in different vegetation zones on the Loess Plat-
eau, China[ J]. Soil and Tillage Research, 2020, 204.
DOI:10.1016/j.still.2020.104727.

Chen L, Fang K, Wei B, et al. Soil carbon persistence
governed by plant input and mineral protection at
regional and global scales[]J]. Ecology Letters, 2021,
24(5):1018-1028.

Xu H, Qu Q, Wang M, et al. Soil organic carbon seques-
tration and its stability after vegetation restoration in
the Loess Hilly Region, China[J]. Land Degradation
&. Development, 2020,31(5):568-580.



