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Abstract; Production and decomposition of plant litter is one of the most important processes in terrestrial ecosystems. This
process could be affected by climate, which elucidates that the spatial patterns and environmental regimes, which regulate
the process, are essential to understand the mechanism of ecosystem functioning in both local and broad scales. However,

the pattern of the process in large scales along environmental gradients in mid- and eastern China was poorly understood.
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The aim of the present work was to quantify litter production and its decomposition rate in forest ecosystems from subtropical
to temperate zones with a view to gaining further insights into the recycling of above—ground organic matter. Data from 72
plots in six major forest types in China was used to clarify litter production and decomposition in six forest ecosystems and
their relations with environmental factors in different climatic zones including Huzhong in Heilongjiang province, Mit.
Changbai in Jilin province, Mt. Dongling in Beijing municipality, Mt. Gutian in Zhejinag province, Shennongjia in Hubei
province, and Dujiangyan in Sichuan province. The storage of litter fall was in the sequence of ; Shennongjia>Dujiangyan>
Mt. gutian>Mt. Dongling>Mt. Changbai>Huzhong. The annual litter production for Shennongjia, Dujiangyan, Mt. gutian,
Mt. Dongling, Mt. Changbai, Huzhong were averaged at 910. 98, 830. 18, 574. 06, 396. 19, 374. 64, and 249. 29
gm’a”" | respectively. Annual litter fall production was highly significant in relation to forest type and positively related to
mean annual temperature, but was not significantly related to mean annual precipitation. There were two litter fall peaks in
the subtropical forests in a year, one in spring (from April to May) and the other in autumn ( October and November) ,
while there was just on peak in the cold temperate, temperate and warm temperate forests, which occurred in autumn ( from
September to October). The litter decomposition rate (k) was consistent with litter fall production, and the k value
decreased with increasing latitude. The annual litter decomposition rate (%) for Shennongjia, Dujiangyan, Mt. gutian, Mt.
Dongling, Mt. Changbai, Huzhong were averaged at 0. 13, 0.26, 0.36, 0.79, 0.92, and 0. 8, respectively. A simple
regression model was capable of explaining the majority of climatic effects on litter production and the decomposition rates of
various litter types tested in different environments over geographical regions. In conclusion, mean annual temperature is the

most important environment variable affecting litter decomposition rate, followed by mean annual precipitation.

Key Words: litter production; the dynamic of litter fall; climatic factors; litter decomposition
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Table 1 General information of locations, climate, and vegetation types for the study sites

wEk FAE 4[5 ] YR KA
Mo - s tﬁfi ER ARRREK HEVE :
R i . Altitude MAT MAP Community
Site Latitude Longitude
/m /C /mm type
- rft 51°30'N 123°18'E 822 -5 458 FERHFET AR ( D229 MMM Larix gmelinii forest
TR R TR ASHR (LI R MR 2E
Kl 42904'N 128°2" E 751 3.5 709 bl 'frﬁ"ﬁ“lj(}t%ﬂ‘( FAET I ‘I'(Lt)Lf)k)
Pinus koraiensis and broad-leaved mixed forest
R 39°58'N 115°26'E 1458 4.8 611 W TR 95 I [ AR ( JI?E*E:?H() Quercus wutaishanica forest
WHIL 29°16'N 118°17'E 715 15.3 1963.7 TE AT H SR AR (R ) Castanopsis eyrei forest
¥ :ﬂx“‘“r“'é Wi fE R AR NN HEX_EEEX
WA 31019'N 110°29'E 1670 152 1200 12 Tﬁ%i@ G| +(th)§7r$<#b7kﬁlj i Xk
Fagus engleriana-Cyclobalanopsis oxyodon forest
. X VBT H Lt IV 75 X AR
HRITHE  30°44'N 10327°E 826 153 1243 ARS8 SRR (HERE-TE RIBRA)

Castanopsis carlesii- Cyclobalanopsis oxyodon forest
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H2E 2 Al UL, 2008 4E 11 H—2009 4E 10 F Wb %22 35 - FAMK U 5 4077 54 (249. 29+ 29. 71 ) g m 2 a™' 4
TR A 12 R LIl X L PE RS 188.64 g m 2t F1322.26 ¢ m 2 a”t PATEY) R IWLELSE B2 ) K
I ZERN BT R MR A AR TR B 7 il (374. 64+ 28.69) g m™ a™' | ISR TZEF G K ILATEY ™= 402.6 g
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Table 2 Litter production for six forests in China

W 25 Results SCHERAR I Results from literatures
Sites I lE£SD(&/m”) i/ a PR (/) i1l /a Z% 30k
Litter production +SD Time Litter production Time References
A 249.29 + 29.714 2009 188. 64 2006—2007 [12]
KEl 374.64 + 28.69% 2009 402.6 2001—2003 [9]
AR 396. 19+ 57.45¢ 2009 162—756 2009 [13]
pugt gl 574.06 + 55.43° 2007 532.05 2007 [14]
e 910.98 + 73.94" 2009 300—1100 2002 [15]
HRVLIE 830.18+ 56.81" 2009 300—1100 2002 [15]
3.1.2 JEHEYT R R
XA 0 5 AR PR TR T
VSN . N § x3 FEEHFEMHRAER SEEFHEXRY
R R SR E Y S AR BRI AR MR 5 1 ! s v
N . . N Table 3 Correlation between litter production and climate,
AHOG, 55 206 B 52 A7 A G (B 5 4 B4 [ K T b 25 R DG Mk .
community structure
(R3) X FHAIMAE RS BG4 A ——
. . P
— B, TR AR AR b H X BT 2 WA [ AR bR Litter production
KA SR, S G, 5 RO Foetipe 0,057 0003
N . S 1 a2 N AR MAT 0.88* 0.02
PAREA A B E AR . X AT RE AR T AT K AP oss 03
. KoK i . .
SEE T T MO B €447 6 Ao X, ROBE B R N .
Z5% Longitude -0.84 0.046

PMAERRGE LR Z R T IR, I, RARAE R MAT, Mean annual temperature, MAP; Mean annual precipitation
SRR 75 ) 7= B s e K, LR AR YR 5 4
B — 2 B0 T AR R R _ESE PR T o B R R ARA A s

AR SC R A S BT B iy B L A SR RER VTS | 445 B AR Y3 R FEAS AR [R) , (Hy Lo 9 7 s 0 R AT
PRAREFNARTTIE , F W] AT BRAAAE L PR 225 ) i I 0 1 7 A 3t S5 A1 TR DG AR AR R R GRS A 52 i ) %
Y- EEER M HAH—3

FH T AN [ b P MR AR 28 R eSS RS Ay FRIME | A SCANORTH R Y 7 i S AR 4L AR R K (R R
TR A5 A 73 20 [ 434, A 240 [l 5 7R

Y=27.967X+327. 026 (r=0.968,P=0.018 )

Kb Y AR IS X AR

B AT R, AU P 7 i S AR 2 A A A A M e R AR AR e B N R SR
Ll FIAA o AR R T 0 7 R S A Y K O B AR DG, Liu A6 I BRI K fili 36 43 1 X388 8 HL & oK
XTRRARYR V6 10 7 o S KK AR SCAA AR G AT R 438y 2 B AF 34 3 /K B IR AN 23R B Hiy 2 € Rk AE
BRGTEY L= EBE M R F MRS AR AR A A B A B R e X R K S
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ey i G2 e 7 2 . P - Fig.1 Seasonal pattern of litter production for six forest types in
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3.3 PAVE O i R LS RN 1 A S AR 3 T TR A PR DR X i G
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Table 4 The decomposition coefficient for six regions in China

H1IX. Zone W KAt AR T M AR
5 ZEX Decomposition rate/k 0.13x0.05A  0.26x0.08A  0.36x0.1A  0.79%0.15B  0.92:x0.2B 0.8=0.2B
AR FRFRR ISR B

7 TR (4 7ty B L A S BRVIHE R P o0 A% |k 435000 0.79.,0.92.0. 8 (K 4) , ARRAEAEPTA
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VRV R (0. 325) BURGE . KL AT Ry 0. 26, 55 28 L FR AR DO R P 1Ll 1 £ i bR
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XF 6 FhERARA: 25 5 G0 4 7% ) o0 fife il 3 5 S ]
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