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Abstract; Litter decomposition is a primary process of nutrient recycling and energy transiton in terrestrial ecosystems.
Climate and litter quality are main factors controlling litter decomposition. Unfortunately, the relationship between litter
decomposition and litter quality and the influence of climate variable on litter decomposition rate in China was poorly
understood. The effects of climate and litter quality were investigated by conducting at 5 experimental sites, spanning 5
climatic regions along a temperature gradient across eastern China. We used litterbag method to determine annual
decomposition rate of 8 species over a period of 2 years. The results indicated that mean annual precipitation ( MAP) is a
most important climatic variable affecting litter decomposition, following by mean annual temperature ( MAT) and actual
evapo-transpiration ( AET). The initial nitrogen ( N) concentration of leaf litter were the most important litter quality

variable, following by phosphorus (P) concentration, Lignin:N ratio and C:N ratio.
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%R S REYREF MR RN EEREY 7, AW TE4ER IR ) A
YIE A SR R AT A AV P R E B , R X AR S R G C P B A EEMREE N, REY
IR FEZ B H R B AAURE R . RSN R R ST , 18 % Y 59 5 57 it & 40 Lignin ,C NP
& B Lignin/N [ C/N HSEXS /M B BERE A JOE AR o (EZERBRRUE |, SRE R In4E 53R (MAT mean
annual temperature ) \ZE35[%7K (MAP mean annual precipitation) \SZFRZEH( AET actual evapo-transpiration ) %X
PRV RS FEERIEN . 8 5 E a0 RIE B SRR BRI FTIREE (K Il AET X ZRAKIE 4
SR AR e B B 58 AR & 7E BRUH AL 2 A 4k JF & , =& 4% 1) LIDET ( Long-Term Intersite Decomposition
Experiment) , DECO ( Decomposition Study) , CIDET( Canadian Intersite Decomposition Experiment ) &30 %%, 7 &
S5 T — PRI MR R SR R AR 20 e RIS T U R 7 0 o Al R SR AR AL R R
HEMEM . MENFAERZHRMER B2l B L IR E A =AM KR E R, T E IR &Y 0
RLIRFEEY) VIR EE I, BETA X EREY S EOTIR FEES N UEXRZ R R, AA N
TR T B R T Y Y 2 i B R FIOC R B 3h 2 , A SR SR AN T Wy ik o o & [ o3 ok R SE b 2 — Fr &8
Ho R, FFRX 7 B 50 B T 40 7858 3 2 R0 B P9 I3 % 9 40 ORI ST, IRxd U8 ¥ 0 e Tm) <A TR
3R OFNEE Jo o 52 OC 2R A B,y B VRS b T [ BRAR AR 2 R G X A BRAR Ak e B B HAE @ BRBRAE A H K TR
TR RTE o

2% SO R E R E R 8 A FE A ATE T B RS BE B R 46 B 5 AR R S o s B
8, 00 4 MR (1) FTE Y oAk 38 R BE B 2 S A0 5 (2) IR EERIR T W i Z e o B2 B3 AH G 5 (3)
Wee 7K [R]85 400 4 A BE S ARG 5 (4) AET [RJRVE 4 I ol B2 AR OK o
1 HREFH=E
1.1 SEooh Rk

i T VERE S R R R B W 2 e, 2 FE R 8 AN IR B IR e h B AR FR B LA b kAT
IR . AR R E PRt P 5 AR B8 (IGBP) Hf GTCE T H LY 15 SR EBRbn Rl 2 — , R BB %2
PELIR S 26 B HoHE R 5, ST IR TS Rkt S BRSR AR AL B SR T ARG BT . ARBEE AL E
R4 BB K AR R L T B 3 0 LL RN ARG A 5 8 ALk 5 5 bR (BT 1), 43 AR T IR R IRAT
TR B R IR SE S P E FERRREBI(ER 1) .

F1 BEHESEES MHRBRAOLEMSIEFE
Table 1 Location and climatic characteristics of 5 study sites along climate zone in China

. - o W MM SRR SRR

Sit; Rezion L;titu de Elevation Mean annual Mean annual Actual evapo-
& (m) temp. (C) precip. (mm) transpiration

Ui 7K Liangshui (LS) Temperate 47°10'N 400 -0.3 676 549.7

g P

Z: R 111 Donglingshan ( DLS) Warm-temperate 40°02'N 1000 2.7 500 770.7

T 5% Qiandaohu (QDH) Mid-subtropical 33°26'N 172 17.0 1430 7924.0

Sh3 1L Dinghushan ( DHS) South-subtropical 23°11'N 290 21.0 1927 20286.9

R4 Jianfengling (JFL) Tropical 18°44'N 810 20.0 2635 25805. 5

1.2 PAEYEE Bt i e

HEF R ( Pinus massoniana ) | £ K ( Cunninghamia lanceolata ) . & fif ( Schima superba ) 7 1% ( Cinna-
manun camphora) ./ X4k ( Cyclobalanopsis gracilis) .75 X ( Cyclobalanopsis glauca) . EA7T ( Phyllostachys pu-
bescens ) Wit ( Myrica rubra) 55 8 A~ [E PR # DL A ) 8 9 M 04T 0 il . Sh R AN R IR I g U7 40+ A TH
REBERBIWF Z—, BB RSB . AR EEIIA, RRERE WA RN, 2060 T
E R HLIX o AR R 3 G R AR AR AR, R 4 OB KW . B ST AR, Bt %
SRELROR™  BEH KR, BB 4 IR A ZE R b X T2 0 A o /N RIS K30 SRR, 2
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Fig. 1 The location of the 5 study sites for litter decomposition experiments along climate zones in China

H BRI ARG B A FE TR E KR TLRIR AR & ol i o BTN ST AR MY, RO E5
L FEFRE BT X T2 o o A AR/NTRR TR B B T AR KR R SRR, T R, 2
— R E A ILBIBBEAR, RIS BB R, F 20 T RILR A B X

7E 2006 4F 3 FWcdE 8 WA T M I E LR HAAXT 1A WX AR & B — #8378 80°C R
HEEEE, W &K, R BT rRe % G e C NP K IARR SR, Ko, 2 CHE
BRERFR AR R (K, Cr,0,-H,S0, ) EALIEME , & N AT BUAIE , & P RS EENE, 2 K X
HOEEETHEIRE , R BRER FRRPEVE IR AT 4k (ADF) 355
1.3 Pyt

FASHBARE AT MR LR o SMEASK/NH 15 em x 15 em, WFL 0.5 mm x 1.0 mm , BAIMAE4S P2
10 g KR FIZIA GibS IPRAE o 722006 475 H 4% 8 AR B0 i 4R 0 BT EAE L3R 5 bt (3t 1440
4%, B 288 48,6 IR/AF x2a x3 ANEE x 8 A , CE I ARG AR, B R 3 MEE,
ZJE R — A A W] — R AR (B b A 24 4%) 7 (0] S 06 2 T /K DR b gt T, RBR MR AR T MY
MR AR R , 76 80°C T T I EIHRE
1.4 ot

FH# FA Olson' ™ $8 BOR AN L A M SRR X,/ Xy =" 30 X, KRB ] ¢ B () 9 F 2, X, %
AAEYIRIRIIE T E b FORREW R RER

R PR 2R 77 22 7347 (One-Way ANOVA ) Fllfe/INE 2 22 51 (LSD) HLBCA R R ¥ W10 dh b2 o R &
B2, FIXUR R (U FVRFR) J7 22700 HUBEA A i mURVRE o (8] B 08 7% 1 0 il 3R, LB 28 [ L AT 2
HAMEEIET. GEit 4T SPSS 13.0 5L
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HRERKN. NHFREAETH K SEREG. BARETH P SERS,H C MIARRSELIRRER:N
FL\C:N Hofefifo KRR HRII (R 4)  ER MR EAE T, N A P 35 8 [ 5% 70 8 A0
Ftf iR, K RARER N A C:N H,

F2 S HUBEWMEIMBNLFERK
Table 2 Initial chemical composition of 8 types litter. figure in parentheses is the standard deviation of the mean of three replicates

#Rh Species C(%) N (%) P (%) K (%) Lignin (% ) C:N Lignin:N

AN P. massoniana  51.18(2.99)* 0.81(0.03)*  0.02(0.00)* 0.09(0.01)* 41.44(1.59)* 63.01(3.68)* 51.05(1.95)*
& C. lanceolata 48.26(2.52)* 1.03(0.06)* 0.04(0.001)> 0.11(0.004)" 30.48(0.10)% 46.91(2.45)> 29.62(2.03)"
ARHH S. superba 47.67(0.75)* 1.27(0.47)®  0.04(0.001)> 0.26(0.003)¢ 42.06(4.18)* 37.62(0.59)°¢ 33.19(3.24)"
% C. camphora 49.25(4.09)% 1.16(0.05)® 0.08(0.01)¢ 0.74(0.004)¢ 24.21(1.48)°¢ 42.47(3.53)¢ 20.88(1.15)¢
N C. gracilis  45.80(3.20)% 1.80(0.07)¢  0.07(0.001)Ve0.77(0.004)¢ 25.30(5.46)¢ 25.40(1.77)¢ 14.03(3.24)°
HWX C. glauca 46.70(3.81)* 1.10(0.03)* 0.05(0.001)¢ 0.62(0.01)" 33.47(6.99)> 42.57(3.47)¢ 30.51(6.25)"
EA P. pubescens 43.07(0.87)¢ 2.06(0.05)°" 0.08(0.001)% 0.32(0.02)¢ 13.84(0.11)¢ 20.90(0.42)"  6.72(0.06)"
%5 M. rubra 47.76(0.78)% 2.13(0.06)¢ 0.06(0.002)f 0.58(0.01)" 37.45(2.21)% 22.41(0.37)¢f 17.58(1.04)%

[E)F AR ) R RN A B 255 (p <0.05)  The same letter in the same column indicated no significant difference at 0. 05 level ; #E5 P24 3 1K
FEE WA UHEZE  In brackets the standard deviation of three repeat

2.2 JEMERER

HR 3 AL, ZEA LS B IR B AR i R AFE B 2 5. 8 MR AR U v o i T R
TEAA R AR R R 1, B AEAR B & 5K RV W) 0 i B RAEA M b BB AR PR o (EL 8 SRR v 40 9
AR R — L[] R 3, RIVZE IR 38 b IX By 2P 22 LT 4 Bt IR, RO IR 3t IR R LI BIT 92 A A 4 9%
Yoo ish , ol e 5% X ik B m MR A K SRR 7 220 T4 SRR W, 106 Y o i x4
VEW O R R I B N (p <0.01) 6

®3 SFAEWES MHRMSA 2 FHBHENENSBEEMBXRB(FESN)
Table 3 Annual decomposition rate constants (k) and the associated R?s (in parentheses) of the 8 litter types in 5 climate zones during 2-year

period
- Hh 5 (K g ) Site (climate zone)
Species Bk LS #R 1L DLS T &%) QDH Shi1l DHS R JFL F-HH
( Temperate ) ( Warm-temperate) ( Mid-subtropical) (South-subtropical) ( Tropical ) Mean + SD

LA P. massoniana 0.32 (0.75) 0.21 (0.66) 0.40 (0.92) 0.61 (0.97) 0.76 (0.96) 0.46 +0.22
#K C. lanceolata 0.23 (0.50) 0.18 (0.62) 0.39 (0.92) 0.46 (0.88) 0.60 (0.94) 0.37 +0.17
KA S. superba 0.30 (0.78)  0.20 (0.71)  0.43 (0.94)  0.50 (0.94)  0.85 (0.97) 0.46 +0.25
FHi C. camphora 0.33 (0.67)  0.34 (0.86)  0.52 (0.90)  0.63 (0.83)  0.99 (0.90) 0.56 +0.27
/INHFEX C. gracilis 0.52 (0.87) 0.43 (0.80) 0.74 (0.89) 0.89 (0.92) 1.19 (0.81) 0.75 +0.30
HR C. glauca 0.38 (0.78)  0.27 (0.73)  0.61 (0.90)  0.70 (0.98)  0.83 (0.95) 0.56 +0.23
EH P. pubescens 0.46 (0.44)  0.35(0.60)  0.63 (0.98)  1.05(0.95)  1.04 (0.97) 0.71 +0.33
Yt M. rubra 0.46 (0.89) 0.27 (0.92) 0.52 (0.97) 0.73 (0.96) 1.18 (0.97) 0.63 +0.35
FH){E Mean +SD 0.38 +0.10 0.28 +0.09 0.53 +0.12 0.70 +0.20 0.93 +0.21

3 AR E4%iE
3.1 EFRREN R Y AR R

PEY RS HARRE (C.N Fl P & EMKRA B FINRF £ Y bR 2= R, R R 24
BRGBBERMY , BANSHEPIEBRREWRIG N SRESIMREA R MARZS RS
B IEGHAMRS . —TRZENE K 18 ANHLE BT I K 3 ~ 6a 9 11 FHRTEMI B M R R BT 7 2 9, 30
TRIARRR/N LLEREBENREYREL R, HEDRYIIRARZ/N e, g, HE,
AT & B P Bk Mn SRS MM EE A B REIERS" . AP R BN M P & B0 JE 7% i
BRI REEN R, HREARRZE:N M C:N X [F A H A X BT R 3R —B . WERIE T
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HFREAITTR T N AP FBEARTER:N HF C:N X 7 9 ) 73k 2 B F) B BN

®4 FEYSBESEGETHAEVERREEFHEEXR

Table 4 Regressions of litter decomposition with climatic factors and litter quality variables

AR/ B8] J5 7% Variable/ Regression AR n L ESY 8 &M Sig.
4% Climate

Y =0.145 +0.0003 MAP 40 0.72 0. 000
Y =0.319 +0.000022AET 40 0.69 0. 000
Y =0.299 +0.022MAT 40 0.53 0. 000
FE R Litter quality

Y =0.268 +0.208 N 40 0.13 0.027
Y=0.307 +4.644 P 40 0.12 0.035
Y=0.752 -0.007 L:N 40 0.12 0.04
Y =0.829 -0.007 C:N 40 0.12 0.04
£%4 Combination

Y =0.145 +0.0003 MAP 40 0.72 0. 0000
Y= -0.150 +0.0003 MAP +0.208 N 40 0.85 0. 0000
Y= -0.177 +0.0003 MAP +0.163 N +0.209 K 40 0.89 0. 0000

MAP; 4EHj[%/K & Mean annual precipitation; MAT: 4E#3 ¥ Mean annual temperature; AET; SZFRZ&HL Actual evapo-transpiration

3.2 IRBEXETE Y SRR

B s 2B A 16 30 1 £ 5 B 7, WEIRCAE 0 i B0 (B TE I, AT X RV A ) o iR R B SR
Vitousek 2% % B, BEMFR M, IRTHE , JAVE W Ml R 245 B0 . Homsby 2517 5% BUR RIS H 94>
fife B R R FH RS T IR o Singh 2611 tuiiE B T IR XM W BAE R . KEFFSE AW, h TRIEE

URCNE , JR VR o R SR 2 B B B I, B SABA HP RVE ) A i AR BIMERYC - J > T

A > A > IR . ABFFEH MAT SHRE YR hAa & BE R (7 =0.53) (£ 4) ,{HAR10 MAP
M AET MMk . RIE S SR T ) IRTE Y o3 fft o 3 AR B/IMEIR g - > B WG > Hh G > TR
> BRI, RIHEALEE MRS R AE ER, X R EARTRR N SER A X, AR AT, ERER
B FH , MAP 78 5 M58 b s 8] 925 S f 20, HOkO& AET, T MAT 78 5 M s Rl 2 RN 2R R, Btk
FE MAP 5] 7M s R AR iR . AL BE IR AT AR R LU BARAF IR B R TR K 49 3°C , (EAE IR
K EHR TR HI KL 176 mm , 30087 ) 7E B IR Hb S 0l i TR
3.3 AET XHAE Y5 R

TR FI (£ 4) ,AET JEBR MAP ZAM{EE AN A% Y g g SRR & (¢ =0.69) , R IATE
FE R X, AET RS Y /0 AR BB W SEE Fo Meentemeyer'® 76 K fifi R Fl 4Bk RUE F 1)
o R I, AET 7] 3471 FUAE 45 78 25 1 R G T RTE W ) el e, K 5 R0 R 2 IEAHSE M r 9 0,98,
Berg 270 X WA R V& W 2e B B IR 28 7 P T i mp ¥ X Rt 34 b AR B B 20 R BT 9T R BLSARTE R R
B _EXHRTE Y R s o B B AR R A BB AR B R TR W R R E RN 18% , FRE KR TR 30% ,AET R R T
50% . Aerts ZBUAEYIIMA S AET —fREIEHER , P HIIX AET X VA% Y10 # ik ol B 2%, Liski
2210y, AET HFARA T IR AT R AR WA T A B AR S A 2k 3R (S AR AR (R =0.51) TR BT
— AR, AR A IR S SRR SRR R AR R 5 H E 9 A EMEK R EER R 2=
(BRI H 2T 24550, 7 W A6 2 08 7% 156 i B HEAT T I00IE , 45 3R & DU A5 R RE 8 4 b R R R V%
WIAESE —4E P R ER KA (7 =0.68 -0.74) ,
3.4 [EAKXTIRIE Y SRR

KK X IR & W o Rt B BB . /K —J7 T AT i 29875 P Ak 22 B A s i 3 A2, 55— R
A B MR A 2 BT MR [ R R TS M R . K BOK, RZRE YRR, FERFES RS
K B XA Y R EERIIERN ™ . ARG, MAP 25 2 SRR T X A% Y - R ok
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MR F (7 =0.72) 3% — 25 SRR R FIL 22 MBI 45 RAFAE 22 53, T RE o piy o AR BRI 9 SRR AR MR BRUES
3.5 AR TR R B R Y ) il R S R

TESURA 7 T 5 B R i R B ER 5 [ AR o (3R 4) , MAP R ME— i A7 R B SRR 5, HmT LA
R VR AR R 72% o NORBEAZTTRR B NZEFUREH T, HA MAP — & A DU B4R i i R
i 85% o FEFN K — &I AT AR REJR P AR 1R R 1K 89% o IR, S56 R , v I R ¥ DX 4R ¥ 4 1) 4 A i
BEE A AURE T MAP A E B IORER TR N K S EIEFEPE. Zhang 523 23k 110 ASFF58st R M P %
Yoo iR B PR T AL BTG R B, SRR T MAT il C:N LRl R B2 B EARC . o B ARER XA 7%
Y o3 520 R 7[R 4Bk RUBE S0 DR 7 FR) 22 5 ) B9 12 DX AR R G AR K

SERMFEE EFFIET AT IZXES " o SRR SRR OB s, HT AT, R
SRR T 4°C, AR, Ja B eh IR AR BRI IR B K [F] H AT AR R S (R 1) o
AT, BB A OB AR, AT AT b 7 i 3t DX 6 8 7 40 - gk i R PR, 3 — R S5 X X IRAE 25 AR
G EFEIFFAR C IR A BT R o

RS SORBEFAEMBAEDSBARL L E

Table 5 The litter decomposition rate in this 5 climate zone in other studies

S fFHs Climate zone Hb A Site V&P Litter leaf species k {H k value ik References
bk f§ LI ME FEFHA Pinus sylvestris var. mongolica 0.34 [29]
Temperate g L1 ZI¥ Pinus koraiensis 0.26 [29]
g L1 S Bk Quercus mongolica 0.25 [29]
=PRI Bk Juglans mandshurica 0.38 [30]
LI M Larix gmelinii 0.13 [30]
SEH{E Mean +SD 0.27 +0.10
R ZR 1l DLS ILFR R Quercus liaotungensis 0.21 [31]
Warm-temperate KR TR Acer mono 0.35 [31]
R 5tk Tilia mongolica 0.25 [31]
ZHKRIL WAL Tilia mandshurica 0.25 [31]
B[#7573;3 T#A Piuns tabulaeformis 0.27 [32]
SEH{E Mean +SD 0.27 +0.05
GNIA % oM HZ KPS, superba 0.25 [33]
Mid-subtropical K& TT TN P. massoniana 0.63 [34]
R AKff S. superba 0.80 [34]
JPE AR TL A C. lanceolata 0.33 [35]
SEH{E Mean +SD 0.50 +0.26
AR i ShiB DHS AT S. superba 0.88 [36]
South-subtropical b LK\ P. massoniana 0.47 [36]
S JESEHE Cryp tocarya 0.77 [36]
b AT S. superba 0.62 [37]
S 1Ly 7 B¢ Vatica mangachapoi 0.66 [37]
S HEZE Castanopsis chinensis 0.55 [37]
SEH{E Mean +SD 0.66 +0.15
oy R JFL Afr S. superba 1.68 [37]
Tropical ANz 38 M V. mangachapoi 1.61 [37]
ANz 38 HEZE C. chinensis 1.17 [37]
ANz 38 11 # R Ak Mountain rain forest 0.84 [38]
SEH{E Mean +SD 1.33 £0.39

ME: Maoer Mountain, Heilongjiang Province; YQ: Yangqing, Beijing; HZ: Hangzhou, Zhejiang Province; TT: Tiantong Mountain; TL: Tianlin,

Guangxi Province
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3.6 ABE5E R E A H AT A R A H

TE B3R 5 AR, B A — 282225 AR R B [R] AR A 5 T 0 v 4 01X, I IR AE T Olson A5
IR TR Bk (R5) o BARABMFA T AR, BEETH IR, 72X 5 AU AT T Y
PR RFAATREREREZSR (p <0.05) KR IEM R TS HAR LGB, WH, %S
S R S B BE AT, P9 ) 2 B SR SN S o XU/ TIE T A B ST 48 R T Sk

TN ABEFE 8 AR YITE T EARER 5 AR P R R 5 22 R T BRI 5 PPl A 4
SRR K IR B HUK BIRHT BRI , ZRAR T SRS R 7 51 O 1L b A A B£8R R LD IR A
LI, AR R R PR IR S M A R W AR R S PR A A B B . REBF R R M
B o S R Y R £ R, AV R R R 0 A E BRI, FHIL,S TR LR
D0 A 22 506 A T S 3t X b SR R 9 0 F) 20 e A R (R MR BEA 18 THE S Ja 9 AR #E— 2501 5%
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