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Abstract

Aims We aim to construct a national database for decomposition rate of forest foliar litter and to investigate the
effects of controlling factors concerning geography (i.e. latitude, longitude, and altitude), climate (i.e. mean annu-
al temperature and mean annual precipitation), and litter quality (i.e. the concentrations of N, P, K, and lignin,
C:N ratio, and lignin:N ratio) on litter decomposition.

Methods We compiled a large dataset on decomposition constant (i.e. £ value, which indicates the rate of litter
decomposition) for foliar litter in Chinese forest ecosystems covering 74 study sites, and conducted simple and
multiple regression analyses to explore the relationships of the & value with the controlling factors at the national
scale.

Important findings The & value showed a tendency to decrease with latitude, longitude, altitude, lignin content,
C:N, and lignin:N of litter, and to increase with mean annual temperature, mean annual precipitation, and litter
nutrient concentrations (N, P and K) at the national scale. Single factors such as climate, litter quality, and geo-
graphic variable only explained 0.1%-30.3% of the variation in the rate of litter decomposition. However, a com-
bination of climatic factors (mean annual temperature and mean annual precipitation) and latitude accounted for
34.1% of the variation in the rate of litter decomposition. Similarly, a combination of N, K, lignin, and lignin:N
accounted for 21.7% of the variation in the rate of litter decomposition. Altitude, mean annual temperature, mean
annual precipitation, N, K, and lignin:N collectively accounted for 74.4% of the variation in the rate of litter de-
composition. Our results suggest that climate is the most important regulator of litter decomposition at the
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national scale and that the effects of litter quality is relatively small compared to climate.
Key words climatic factor, decomposition rate, foliar litter, foliar litter quality, geographic factor
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Table 1 Regressions of litter decomposition with geographic factors, climatic factors, and litter quality

A5 Variable B 4047 Regression analysis n R?
SRCE3: IS ES k=0.288 + 0.023MAT 311 0.303**
Climatic or geographic factor k=0.501 + 0.018MAT - 0.005LAT 311 0.306**
k=0.204 + 0.016MAT + 0.0001MAP 311 0.341**
k=10.240 - 0.0008LAT + 0.015MAT + 0.0001MAP 311 0.341**
JRE R Z Quality factor k=0.387 + 0.013N 159 0.038*
k=0.405 + 0.034K 119 0.090**
k=0.109 + 0.021N + 0.028K + 0.002LIGN/N 76 0.192**
k=-0.090 + 0.037N + 0.031K + 0.012 LIGN/N - 0.0009LIGN 76 0.217**
22 [R% Comprehensive factor & = 0.446 + 0.023MAT — 0.007LIGN/N 76 0.560**
k=1.283-0.002MAT - 0.018LAT — 0.007LIGN/N 76 0.627**
k=0.056 +0.001MAT + 0.0002MAP — 0.003LAT + 0.010N + 0.032K 76 0.733**
k=0.300 + 0.001MAT + 0.0002MAP — 0.003LAT + 0.001N + 0.027K — 0.004LIGN/N 76 0.744**

ke, VIEIMRTEG n, ARSI REASGE, R, ALK USE REG MAT, FE VRS, MAP, MK, LAT, 4%, N, 4 K,
B LIGN, AJIE; LIGN/N, A A (ligniniN)e ** | o = 0.01KFB3; * a = 0.05KF 3,

k, litter decomposition constant; », number of data points included in each of the regression analyses. R?, coefficient of determination for the regres-
sion line. MAT, mean annual temperature. MA4P, mean annual precipitation. LAT, Latitude; N, nitrogen. K, potassium. LIGN, Lignin. LIGN/N, Lignin
to nitrogen ratio (lignin:N). **, significant at o = 0.01 level, *, significant at « = 0.05 level.
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Fig. 3 Relationships between litter decomposition constant (k) and climatic factors. A, Mean annual temperature. B, Mean annual
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Fig. 5 Relationships between litter decomposition constant (k) and leaf characters (mean + SD). A, Leaf habit (evergreen and de-
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33 AEMREXMNHEERNKEEMN SRR

PREEAS R AL, T TE) IE R B o e v
2 5% i L fidf 3 2R 1) — A H LA 3R (Kéchy &
Wilson, 1997). DA WFFTRIH, £ REVER] E, <
A2 SR R Ve ) 23 ff ) E 2R 2%, VR T
7E /N ROBE b 52 i 3 9 ) 53 fi (Aerts, 1997); T1fij
Gholz % (2000) W\ 2 A I8 - 15 3 % 4 Jo = 34t ) 4
FH TV 053 fi#t; Zhang (2008) %) 1104 i v% 1)
IS 25 AT A GRS JE RN, A2 BT R R
REMR R KA AR 57 11970.2%, 1 = B/ fik IR 28 A 2 A
FICE W R MR AZ 57 11187.54%, 1AM FTH,
2 B i DR R AR R A AR S 1920.7%, Ak HB3E
FTT B R 3R A R R AL 57 1M 74.4% . DRI, 7
T e A DX IR AT R4 R T ) o it 1 T
¥

Wk LA g A, TR R R S HIEN
WRE S B A OCOC R, WIAANR L R ff ks T 15 2k
WA S 1)3.8% (p < 0.05, [K4A); TIHIUHEPIKFEE
R R RBA T, U REARRE LA 7 (1)
0.1%, {FLFH PR B (1) 35 I ifiy 52 384 I i e, 3X 5 Ak
ZIFRE AL, —BAEOL T, TERED o fE,
A ENRIPAE ) T 7 ) o3 fift, 3 RO NP 2
WAE AR B LA DI E IR0 E, NFIPKRE
e, SRR S TR, BT, JHYE I
3 fRE R BE 2 itk (Polyakova & Billor, 2007; F
B, 2012). A LS E AR, RE DT IRINGR
J B S 35 Hh R M R V% ) 7> il 14 2% (Fog, 1988; Taylor
et al., 1989; Kemp et al., 1994), PS54 P FR il ) s
DX A 255 WA R Vi ) 1) 43 i (Moretto et al., 2001; Liu
et al., 2006). AHFH, BT KZHW A 1ET
POy HLIX, DRI 5 RT e AN 2 52 WA U8 9 400 0 i (1)
BRI BN 7 (R B A B A4k, NOTRESE I, 1R
ZHEBRETNOAF LRI FEZE, MPA e
h EE L) R i PR 25 (Vitousek, 2004)

HIED R R SRR . RTEINENK
BEMMEFZP < 0.001), MEHCNERA R
(p > 0.05), A5 % RE MR R A {E AL 77 1116.2%, A i
Z NGB R AN AL 5 11116.4%, 1T1C:NAN AR AL AS
FEI1.4% . AR TR R T A rH U 3 A A )
gy, AR I S 2RI T VA ) 4 il ()3 2 (van
Cleve, 1974). FUHIBIFTEE AR, NFIAK BT 2 456 fE
TR I P o3 fie I R, 0 2 A i 3 2 L2 o

5
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NI 298 34 490 o3 fiedd e, T 000l A T 35 7 it iR
5t 2 N2 93 il 3% (Tripathi & Singh, 1992; Berg
& Matzner, 1997; Cusack et al., 2009) . /A5 25Nl 5
Wy s JE ) o ) FR A% (Taylor et all,
1989; Prescott, 2005). A 57K, Z i R i I8 7%
PIAEAE HAARATT 250N, 11 43 19 140 3 7 420 WU A e
(Cusack et al., 2009). AWFFTH, C:NXFIH 7545 i
HOR LA 2, X 55 Zhang %5 (2008) Al 3 i 27 4%
(2010) (PRI 7 4 S ARBL, TSR ] R 70 KRB
Bl A BN O DS SN R VR ) 20 il AN W B, Bl A
7 H A R 25 T A M R R T A3

P o it 26 5 WO B S 0 S 35 TR LE AR DG O
%, HBEMRKE A 9% (p < 0.01, #1). K5
R I LA P F AL FE T o . BR
Bz Ab, ARWEFTE X Y 4G CafI Mgk BEEAT T IC4E,
DI A R, A e AR 4 VG T P 5 ma 8 94 ) 7> i
(RN 2. AR, AHOCSCHRTP 23, W)dhCafIMgIt %
AR 5 B R R V) o il T R R R (TR T R
2008); de Angelis“%:(2000)tH iA b KFIMgZ& ik 5 1543
fiff A 2 I AR DG OR R, B 23 A I B IR AN [ i AR
o B UEBR IR (0 3% 0 E ] REXTHR V& ) 7 fift
H—EMRm, HHATREFE K, CafiMgik
FE 5 U85 ) 43 i 22 1) ) 0% SRAE S b, AN A5 B
FERE TR 43 (PR JBCWT FE 07 101, 4 5 N n 83X 7 1 (1)
W5
34 MHFMEM R ERMEEN 2 EREN N

FEATE R b, SR TR o R R
WEEW(p > 0.05, KI5B), {H ¥ SRR 7% 5>
R R R T, X AR AR5,
TR 2425 (2010) Ak, A i s b DX P R 9
3 A AR LY A R e By, 3K S R R A
W B A, R TR P A R
GBS, SEEL I RE RS T IE Rl i
FENEFAAT X, AR 3 W R IG5 20
B4 SRS, DRI T 5 S PR Tl R AR g P 2 it 3k
BAHWAEZER AP EEE K2 Heck AT
TS, SRR R IR 8 9 5% 1oy vl e Lk Y&
PR, DRI A e bR, (28 AN 0 38 R A et
PRI o il e — e (g, ELRE B R 7
AR A A Rl OT B R A 1.6 715 (I5A) . — T,
EFIFARIICING AJTT 28 N LA S 249 Joa A 2849 ot
TR, AFT SRR AR KB AT,
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T L3 A AR B B MR 1E (Dai et al., 2001). ISR
£5(2010) 15 AL 4538, 40 5 AR (Pinus mas-
soniana) « 1% K (Cunninghamia lanceolata) F1 /K £~
(Metasequoia glyptostroboides) et H B FF R F 2
NIRRT, MPRKIE, SHBEARTER. YR,
LAY T, BEAT T ARV T o i, B AF)
TR TR LS W O HUBRABEER, 11 s e A 35
IR ZE AR 3 B AR, L
HON LR TR R, AR T e fe 3L LT
O3, DRLER B P o 2 S 3G T ol R R (A
HE25 2004; FREFRTSE, 2009; X FiZE, 2009).

4 N

AHIF S IE I A ] P 1835 L A 3 STk H )
FUHR I ARAR L — WP 1 fife i AR, iR T
TRATDF 4 1 ROBE S ] 9 AR AR T8 o AR
7, KBk FH Oslon T Jal 5 7L U 25 Hi R kA BE
RBWTEY I3 R A, FLBL A 2 R i (RSP ¥ 11
°40.926); HAk, 7Y 3 R 25 MAT. MAP N,
PRIKH S IEAH KR, MSLAT. LONG. ALT.
CINLERIAR T2 N 2 FUAHCC R, SRR A
WE. BRI L, 2w E D) iR e R R
JEIRETR R, T X A ) 22 Rk, AR RS
JE R R ILFVE TR . TR, 2F At
PT35S ORI KA D)
P L I oo R MR PRI A5 DR 517y [ e b
M) 5% AR 2 I 1 20 A, 3k P8 R B8 7K D) sk
(A B3k R ) R i) 2 A (k2 3 ) 5% Wi U 9 40
iy

R T3 ) 73 ff (1) DR 2500 m e AT - 49880 L 7
WARILE. WMAM S, W MZER L, XA
F AR AT BEAE X S RS g mi & P o, (R4
B Z AR . AT HAR 2 7802 Fi ARk
PR T 3 FR 6 T 23 it i B A DA e, 45 T 3R
B LT B AR, H 23 A1 S P i X i 98 AR
RIS T 20 AL, 5 A7 AE B B 2= 1 5
AR RE, CATTITE o iR R n] G B
ANl o G4k, XI5 VR3S U BN ] 11 22 S AR
E— R LG g B, B, IREBMR
GG T HERH PS4, A 4 R T i
SEAHOAE R, X REAE— @ AL BARAL T PRI 4 o
HTIEk. Bk, R —EESRER SRS

PV 3 R RORRUE T 185, RTEASKAN G TE, X
Bt T PR T ] 5 R PSR 0 o gk 0 A% SRy A
AR A7 DA ko

EE£MB BRAa RS A4 (31170423, 31270498
#231200474) . B R “+ &7 A L IFEH X
(2011BACO09B05). w )| 4 & th FF 3 R 5 K4 %
AEH B (2012JQ000842012JQ0059) vA &+ E
+ & A3 2 4 (2013M540714422012T50782).
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