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Intersite Comparison of Decomposition Rate of Green Foliage
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ABSTRACT  Leaf litter decomposition is widely recognized as a key process in the
carbon and nutrient cycle of terrestrial ecosystem. Green foliage decomposition
processes of six tree species were examined for a period of three years in the Fagaceae
and Lauraceae forests of Nanjenshan, Guandaushi and Fushan sites in order to
understand the influences of climate factors and litter chemical qualities on
decomposition rates. All mean remaining mass of the species differed among sites
during the three-year decomposition, which were probably affected by temperature. The
decomposition rates at Nanjenshan with the highest temperature were the fastest. The
decomposition rates at Guandaushi with the highest elevation and lowest temperature
were the lowest, and the decomposition rates at Fushan were in-between. The mean
remaining mass of all species at Nanjenshan, Guandaushi and Fushan sites after the
three-year decomposition were 1.6%, 8.2% and 2.9%, respectively. The remaining mass
during the first-year decomposition differed significantly among species at all three sites.
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After one year the decomposition rates slowed down, and most remaining mass was not
significantly different among species. In respect of leaf chemical properties the
decomposition rates among the species at the same site were mainly affected by initial N
or lignin concentrations. The remaining mass was negatively correlated with the initial
N concentration at Nanjenshan during the first two-year decomposition, positive
relationship with the initial lignin concentration at Guandaushi during the first-year
decomposition and positive relationship with the initial C/N ratio at Fushan during the
first two years of decomposition. Therefore, the major chemical factors affecting the
decomposition rate at a site are still inconclusive, but should be affected by a
combination of effects by the nutrients (mainly N) and lignin.

Keywords: remaining mass, temperature, original N concentration, lignin

ZIE=

Hiti & I 7 A R o fife s AR AR AR RE B
HYAERE - IR Ry LW 2B AR AT He it T AR E 1
BB ITEER - MEY)HY 7y RIS A AR B AR
EMARKNZESR » FEZFINTEY LM
B~ REREREEYE 3 BERENZE
(Gholz et al. 2000) » 73 AR AR[E] - Ef bk
A REHY &S 1 A D B th & i i B AR R 82
2 T HZEE AT R AR R 2 AR 7
fEERH > Py E AR o

A IE) RN 6 TER o il T 2 RAER 22
(9 22 25 (Meentemeyer 1978) » Zi\2% 45 fiFf 3 5%
PR REERNE - MSEYILEMNE » —
BELLE AR E IR R R B K
(Melillo et al. 1982, Taylor et al. 1989, Prescott
et al. 2004) o Sl g A [m] W R AR o fif
12 - AT S A= B Ay o firgastBi - BR o i
T2 o EEEHI 4 BEF4% (Long-term ecological
research)4d > £5& 27 {E4= HHAHR T RIS 4
5 i 4 2 5\ B B X (Long-term  Intersite
Decomposition Experiment Team, LIDET)#E{T
W7e - B4 FH AR [FIR R - DURAT
BT BESEWIZET RiEE - BEES
i P AR Y 5 55 B (litterbag) j2& #E 1T 70 figeast
B H 2/ DEEREAEIEIRY 6 TR A 3 FRAMRAN
Ry oy ekl » (75 Seh Pl aE s S R HuE YR
IEEME(EE B ENARER) - DUERSEE
FABEME H oy iR AR 522 (Harmon et al.
2009) -

g%

FANEER_O—TUEE VUGS — 8]

BTN EGT - (H2EIRE R
2 FHRFEEARE > RIEE GBS
WA RERVERVIRSE - SR EIRVAERE R R Y
SRECHT S HmER RGN - BEE
1999 - {35 2003 > MR F2EE 2007 > FFEESE
2007 » PREEEREE 2011 > #43E5E 2013) - H
[6] K R IR FE AR SR AR AR Bl et A oy i R R
Z b AR (ST 2000 - Hk
B2 2002, 2003) - (AL - #EfEAL ~ of ~ 7S
PR AT =B R ZRFEEEMR (B AEAE) - (IR
LIDET HYJ5/EH#E(TEE R o3 fEbf2e » DA R M
RZ R 2 508 DURAEE—4 &t
KNERITEEE R (LM E B & i oy il R
R o

MetER T A

—~ EFH

AT E FIICEEE 3 {4 B - Rl
EENETEZABENECILIE A RER &
FEAHY RAARHEERL  (reEl@fir it dE4R 22°05'
FREK 120°50" - @ sl om0 o Fh o LLfcEs
EG i 2 {ReEE A - HOEHH 50 & 540 m -
FEERE 24.8°C  ERERR R 2164 mm (o
REFMERGIE) - FrEEEEC L4 FiH
(P R L)AL B REEART 2T - JRFK4Y 300 &
400m - [& A K 28R B AR 88 nn 20 Pl AR R AR
7 B K DL BRI fsE(Castanopsis cuspidata var.
sessilis) ~ & & /U /A (lllicium

i o

arborescens) ~ fiZ(Bischofia javanica) ~ HA

carlesii f.

29



B 0 MU » MREdEE

(Ficus benjamina) % fof fd #% £y (8 24 (35 5% ik
1990) -

ch R ERE R I o BLOR ER B B ARy EEA AR
55 0 ALY IL4% 24°04" > 3REK 121°01" - R #E5%
CZE AR - IR S 17.2°C » FREmR
By 2320 mm (BERPOE @ EERRESEN
1) © FTEEE HYRH )54 B i (G TR RE U 1V%) @ ik
SV =AML » JEH&T 700 2 1300 m - @A
FERERE Ry RAAFAEER - JBIRR T Rk
ok B M & = AT (Engelhardtia
roxburghiana) % f£ (Cinnamomum
subavenium)~ E5 XK EL-T-(Neolitsea aciculata
var. variabilima) ~ BEil| 5 RESE (2 S0 - BRI
1996) - 5551 » A EF A 7 1958 FLLATE
ACHY A FABEMR > T Ay R IEARE
(Litsea acuminata) » DL K B B4 A T iEdk
it > LLAZA(Cunninghamia lanceolata) & -

AL ER e Y bR S BB A tE LU 22
BE YR ZAFETEM ¥ 52 - szt it dE 48
24°34" > HEL 121°34' > A& IERA S ARADIE LI
FIE R RR S LLIESAPE RS TR - #E_EAIE
TLARILEE - 507% - R =2 400 2 1400
m > IR 18.2°C - FEfERE 4516 mm
(2000-2009) (FE55% 2009) - At ERYELL
Az 75 I (P e A0 L) {5 38 5 BV PR PR A AR o
T o /BT 600-700 m o EARLUEERIERE - 54
Bl ##% (Machilus thunbergii) ~ & /i -~ %% 1%
(Meliosma squamulata) ~ EZERET -~ HEE
4 (Pasania harlandii) SAa T Ry (854 -

= BREEAR
1. feffdisesE

¥ A B I 2 oy R BRlR T R A B HEE
BN R 25N A R L2 E
Bl RILN =R EH &8 10
TSI > AT B iR E R EERMEE
FHMANER - REAFH 10 fEfE b
R 2 filfE > JEET 6 e > (R ERIAER
FY R R Z i N - PR FRasE H e e
iRy 508 /(A ~ 287 75 4% (Cyalobalanopsis

30

championii) ~ B 7] % & = it M1 & &
(Elaeocarpus japonicus) » & LLLEs BRI R AL
4L ffi(Diospyros morrisiana) » H &R E A
13.3-24.8 mglg - REZ R 22.2-41.3% ([ffF=
1) -
2. FEEENEE

I 6 FifEE Ty BIE H AR B b YR E AT
Sy PRV IOARY 10 cm FYEAR 5 £ 10 BBy
B SRl 2003 4 2-3 H HARE » BHUR R
P E ARG 2 ARG - TR -
REZHAR E R [E e B 5 39 208G DUOR
FRER B7KRI—8 - Rtz - SieidE sy hilsd
TERCEE > BO77ER 1 HL 20 g ZEER - i
Jf2 20x20 cm AYRCEE G - REER HIELUERE
MRAORL > SPE4EFL S 1.3 mm - TERJERE
1 DUBZDAIRZEA - 55 DAL 6 RffeEsE | B
BERERES  RERFUEMESHEAEAS
T RRG) - SeiESEE 180 [ - IR
ERIHEE 60 {F - B8 30 fORAGESEE 10
B)HE 1 EEYHEKSE - REER - T2
By~ ROYEZAGE - AEtdhEE 1182 (i
3. FEERLCE R

BAETEREEAR 2003 4E 12 HE S B E
[B] =kl o e LA U TR AR At L T 7 fig 22
B Y E RN 2 AR B 6 B
Bt > SRR Ry 5 mx5 m > Hrp 3 BRFEEDL
1.5 mm = ~ 180 cm 52 1A B SR REAT (L E DU A
DAPRFEEIR A - B ol M LA S 2 2 H RS
ARSI Ry W~ » DU R AR 1 rp 7 52
OB ((HERER) © 55 3 BRAR AN et
JRyPRE 2 G JEVRR ) - PH VR = B BB AT
J> 2003 4 11 H 24 HASE5ER » 12 HIRRE
PRI AREEY 10 BERE - KRR 2=/ VAHEE 2 m -
SRR SR /RS 2 A BEH - BH AR
L E 7 =R R IS R APR I 25E 5 — BEARHE, > WY
PRt Z/DAHEE 1 km DLE > MRS T
R E 3 RARECPATHY 20 m 5243 » 2 £
PEZE/D 10 m o fRELRIGRE 2 m B —REL - 3L
51 10 H£58G - SEERAIE 6 R A 1

B A B O—UEE -+ IUEH I



AR DR SR EEE » ISR E
360 f(2 pEFHx3 i Ex 10 FBEx6 fiifE) 5 B )
7% 360 F1(2 phorx3 ER4Ex 10 £EEx 6 fiffH) 5 14
LLANEs 420 E1(2 #Ro3x3 FREEx10 ERRAxT faf
fd#) - REERENEERE - EENTE
I EERE - BALEER G FiET » DERALE -
ERLI LIEH ~2{E8H ~3{EH -6 {@#H »
OMH ~ 14~ L5~ 24 254 - 3FAEE
AR MR 1 (L e R e B A R
B[] » SCEE A ULFIRE )% EL 36 BLATHRLLIEY
42 1 WEERE - wEEREE R EEL
TEERFEAAE 1% - HEHE RS
KA ANHIEIMR % » DL 65°C 1teZ - JAEAT&5E
R EHtEZE - DIETEEFERESE -
4. (LB

JFREaA BE 2 TR SRz A > I E HR
GE /KRR 2 B (< 0.5 mm) » 1% 7 £
AETTIEER AT  HL 1.00 g A LL 450°C Mk
4 /NI HIEEIR &R - AR AIDIEY
4.000 mg 1A LLIT Z 5717 % (ELEMENTAR
vario EL ) » ptfrbieAlE & & - 5500 0.50 g
BEAH 2N HCI DUEHALE » BCRlosi DUEE
A EADEERHTE (ICP, JY2000, Johin Yvon
Emission) HI7ERE - 7 - §5 ~ $2 5 (Harmon and
Lajtha 1999) - ZAAREZ & EHILL Klason A
'EZEZe 0 Bl 2.00 g #7421 benzene F1 ethanol
JEErE (benzene F1 ethanol BSFELL 2:1 JRE)ZEE
HURT S Y)% » FELA 72% H SO, /AR 2t 255
Y& F SRS YIRN Fy Klason AKE 2 (TAPPI
1974) - FREMFIGREE K E T2 ENER
e DU e o B ptRZ B8 Ry tE > DU DA EEE17 +
122(/9F-#8 (House and Stinner 1987) -
5. st

SRIER RLIGERE R FERE EF R BB
[FiaFlesE S 100% » FXR R E R
ERFEREETEAT ¢
FlErE 2 (%) =E XEE/FIGEEEX100% -

LREEAE Sy R R AR DL B — B U R =
In (Xt/X0) = -kt » KA IfEE Bi(k) - 2 Xo
Ry UTHAEE & - Xt By t A5 A B & (Olson 1963) -

Bl A B — O— U — U5

SREE IR RARAT = R AR B I ELEE

PrGEUTEASN SRR 5
B I R B AT AR (A

S

S RTEEE | 75 57 g v BRI ER B B Pl
TR [E— Ml S MR B
B RIERE SIS 1 AR SEEES
T A B 2R 2 R (p < 0.01) (f¥5k 2) -

P L A 20 R L B VA e - -
ZREREBAL S I B W st Ly
S BRI S3 fgE P s B BORE 2 B
& HiEEHETE - RERE LR RS -
LIRSS 1 o fiifd > B DAETE AR
P 7 MR R BB i =) - SRl - TE57 % 6
EHER (&Y 177 R)FIerER 5T ARy 54.8%F]
40.2% » F|o3f# 1 FHF(ZY 360 K)FIEREE >
A1 Ry 23.4%71 21.4% (fff5% 2) - FIgRE R TNE
s A Ry A LLALA > (E 57 A% 6 {8 A HE
TR EE 557 A1 Ky 25. 7% 24.2% > 53fifE 1 FFE
53 A By 11.4%5(1 7.8% > BEIF S AT 2 7.4%
=T A 72 B (p > 0.05) - 73 1 AL
% > FlgrEE T IEHRESE 15 1.5 FLUIREY
546 K) & EFERIGRE 2 B (E 12%LL T FlghE
& Mg - SRR E RO AR
Fi(p > 0.05) » #fEE 2 FHHEY 730 K) - 28
P MM RIERE B 5y 6.4% (@ 1) BAEHY
=R HERE 255 3 (47 1087 R)FIGREE
B[ ZE 3.5%LL T -

B TR ABIEEE 1 R0Vl 1545 idEA
ML SR FHIMF G ER RS > &8/ AR
o 4% 6 {iEl H 43fi#(4) 200 K)ZEFE E MR &
8\ 2 FIEREE R 53 7] Ky 70.7%71 66.8% - &
1 4FFF(&Y 360 K) » BLRRETEST 7l By 47.9%F(
52.6% (fff=% 2) - ek E &RV FRVEE
T HIOREERIERE - EEARE 6 {5 51
BREEE R 37.7% 0 & 1 4FH% By 28.1% - 1 DL
%S BITERIERE R N (2 T REEEE 5
k&R o fiEE 1.5 G4 548 K) - PLeAcl
LT AR B B =1 (38.6~39.2%) » & HK

31



g o HOFE > MRENRR

il

100

B

90 \ —— LT
o0 | ¥ —a— BRI
\ —a SR
70 —a G\
F | > ET
60
23 —o— =T
E 50 -
E
3/9 40 A
30 -
20 -
10 A
0 T T T T - T - T i
0 160 320 480 640 800 960 1120
TIFREFHACR)

L RIS R o R 2 FeREE 2

(20.9%) ([& 2) - FLi& 2 e RIERE B s 5
MR 3 FERF(XY 1090 K)» ALY FRIERE
5(22.8%) IR = Y H S A (3.9~7.7%) -

TRLLESS 1 NS B - TRLASER
MItERERE Eam 0 58/ AR > &6 A
SR (%) 180 K) - ZEFEFE MIMERD 508 ARV
BREEE ST By 67.4%71 58.2% - [ H I E 2
Fi(p > 0.05) - Al HeEwE(ETR 2) - 257
figt 1 ERF (5 364 K) > BERRITE T 5 Ry 41.7%
136.1% © FEIE 1 FEHARRIGREE B AR (KE N Fy
B iR L FRPRIERE R Ky 14.0% > MR R
HEHE WM EE )/ AEN—F - o LFLL
& - SEEREREE MBS - BHERTE
AR 22 52 - 8 S A R B R
2.5 FHF(ZY 909 R)FIEREETHI R 7.5%7
4.4% > B S H TR (SR 3% LU T) (1
3) -

158 A E A 25 o IR - A Bt
ZHIERE BT » DIELE = A Bt fig i
I A= A E ] S A R A R
(p <0.05) - RE ELIR{CUBRIER EE B f K > 57

32

i (] 4) BRI E B - iR
RIS FRILAAERS - 48 3 M RAE R
EBIETIRGER R 1.6%  EHIZE
8.2% » {ERLLEy 2.9% - &4 o iR
BB IS AR GE T 1 JOE R
R BEEEEMR AEGRY) B 0.70-0.83
(AL 2 TR AR BRI (RS
% 0.92-0.93 -

LB — R B R H 2 R B K
B - & 3 ForE&eiE k EEFCWLS
1.09-1.79 14 - FH JJ & 0.50-1.09 - & [
0.97-1.37(F 1) - ZETEEA[E4E SHAEE

ELIm S > B - BT - 2
FREHRIEL - AR BARRE  —fimi =
FECUEE L2 2 F K E LT 56 2 FES
ST ¢ BAVIRSE 2 4 K (EHEE 1 £ 17T
B2 3 FISREA L7 VA T 8L
AIMES > 28 LEEESE 2 F K ERECTE - 25
3ENE LTS -
BREER 2R AR S

B A B O—UEE -+ IUEH I



100

80 -

[o2]
o

(= )pn iy B 2
P

20 -

SREE IR RARAT = R AR B I ELEE

BRI e LETH

—e— B
—a— SE P T 4
—a—
—>—ET

—e— &1

100

(= )n i S 2

20 -

et

80 | B\
\

(2]
o
I

I
o
!

320 480 640 800 960 1120

SYPERFEACR)

2. [V RSB S R I FERE E

?](E LI-I —a— [T A

—a— IR
—a— ZE T 7 4
—a— 58/
>—ET

—o— 1T,
——EE

320 480 640 800 960 1120
THRFFACR)

3. tRLLIETE S R 2 R R

FNEERR — O—VUF S5 -G — 1

33



B 0 MU » MREdEE

100 W
90 %
80 -
70 -
60 -
50 -
40 -
30 -
20 -
10 -

(R ien o 8% 2

- ¢ - AL
..... m- H7%

—a— fRLl

0 160 320 480

960

640

TIERFEACR)
4. =4 PTA B USITEAE % R I P RIER

F(p < 0.05) - higLAZEr A MR S8 A i
& LLETRTFIZ TR GER 2)- SLAsiCHY 18.0
molg im0 BRI EEHRZ - it
"l BLLALRIRDES > &78)/\F ~ S8 Al
MR {(10.3 mg/g) o BRI ETAHEIE
F e =iy 1.15 molg 2 i (KA 2 F
f]#44(0.47 mg/g) - $FLALLEL filife s » 08/ UH
A& 5 S5 LB E ISR S - SE e T
B 5 B DUBE I et A s - S 7 M M o e
BLLRILASERE BRI i = 22 49.7 > ST A&
218 - BN KEBREERE EHME NI &
B\ ELEART - AR BHERRT FR
&~ LUETH ~ B - MR -

5y B o A HA R e 6 B i B T SR AR L 22
MR AR - BN R LRSS 1 F0 2 4R
EEURIE BREEEUERE > i L BB IE AR
(% 3) - BIFEEURSNIN - FREREEK > 47
fige R © BRELRIRHR » HAE#S > 43
NG - B IRE R 1 FEARE R EH
EIEMHE > FrEEEANEZE FAmMER > 7
fRsEtg - 1ELLIAINEE 1 AR BmORE RInRELE - 56
2 TFElhE L 2 B TEARRE - BRI B A
ELIGAN - SRR T -

34

ENEC

BER RS NERE SRR
MeE > TEZERZHRZAT > Hp XEUR
FE R /K B 2 (Meentemeyer 1978) o AKHHZE
7Y 3 (B4 B tRLLAFERE R SN » B LA
B EAEAT > AR & B2 2,100 mm DA
b REGIREIEER 73 - ARE T - DA
LI B EE G - AR RS
1= LA RIEES » EHER L  FF
PR s BETDEAA R RUBHE S
R B o PRIL - [F]—2E B S 295
BREE DR B Z RT3
(@ 4) > TR RS Rl p it = A E B
R R RN TEHREZ Y — -

[EFE B LT TRH]  ARHZEEE R A 3 [
H oIR8 £y 51.8~79.1% ([ 1) =it E
EFFERY 45.0~66.7% (437 2000) - FEK
R UERFEANE » A7 ZEan 12 HIER
B IR AR ORN - 128 9 HIE -
PRERR LS » BCTHA Y i R © A
HrER S 2500 m DL_E RS S A (R S 58
HEIER) - FPRE(E 11.5C » HmRE

MR &2 (Picea morrisonicola) sy fig 1 4

B A B O—UEE -+ IUEH I



SREE IR RARAT = R AR B I ELEE

1. SEEES A A 3 I 2 s Ei(k)

6 [EEgan EEAES R
14 2 4 34 14 2 4 34F 14 24F 34F
LA 2.72 1.64 1.09 0.87 0.88 0.50 1.49 1.49 1.14
=t 1.76 1.93 1.79 1.12 1.02 1.07 1.20 0.87 0.97
S 7 1.40 1.34 1.45 0.75 0.80 0.86 0.88 0.84 1.16
=0 7AN:E| 1.56 1.93 1.66 0.65 0.86 1.09 1.02 0.97 1.31
e 1.91 2.60 1.69 1.29 1.48 0.96 1.97 1.26 1.23
=it 2.28 2.42 1.66 0.87 1.33 1.00 1.31 0.95 1.37
BE - - - - - - 1.63 1.14 1.32

7 2. SIITEE 7y FORNE Z R A (mean + standard error)

HH LLIZT Al BRI A SHF A IR =0 AN LA i BE

(mglg)  483.6t1.7c"  501.8+1.6b 510.9+1.5a 511.8+1.3a 478.1+30c  498.7+2.2b  498.0+1.6b
%(mglg) 1511+ 0.09d 17.30+0.10b  10.28+0.14f  11.25:0.13¢  15.95:0.23c 17.96+0.31a  14.73+0.20d
Wi(mglg)  0.94+0.00c  1.15+0.0la 0.47+0.01f 0.74+0.01e 0.91:0.0lc  1.03+0.01b  0.87+0.02d
#(mglg)  15.38+0.19a  10.20+0.090b  6.44+0.14e 5.54+0.04f 6.29+0.25¢  7.23+t0.14d  8.09+0.15¢
$E(mg/g)  6.54+0.08c  7.16+0.10b 4.17+0.11e 5.00+0.06d 8.06:0.25a  8.45:+0.32a  6.76+0.15bc
$(mo/g)  2.35£0.02c  3.21%0.04a 1.21+0.03¢ 2.60+0.06b 2.17+0.06d  2.45:0.05¢c  2.37+0.06¢
B 32.02:t022d  29.01+0.16e  49.73+0.55a  4552+0.42b  29.99+0.39e 27.81+0.42f  33.84+0.48c
REZE(%) 31.35:0.28c  2355:0.30d  35.46+1.16a  34.09+0.25ab  18.69+0.38e 33.47+0.54b  31.49+0.36c

AT FSTRER A (R S B e A B 72 (p < 0.05)

2 3. R bR EE BT R anEER MR E 2 57 Ak (Pearson) FHEH (%:8((N=6)

By o [EaE il AR g
Bi% 1 0.76 0.73 0.89%*
2 0.59 0.59 0.83*

3 0.36 -0.48 0.01

S 1 -0.86*! -0.71 -0.64

2 -0.90* -0.79 0.22

3 -0.73 -0.01 0.20

gL 1 0.89* 0.75 0.76*

2 0.91* 0.78 0.40

3 0.73 0.11 -0.17

N2 1 0.34 0.94** 0.64

2 0.67 0.66 0.29

3 0.74 0.18 -0.42

ST %0.01<p<0.05> **p<0.01

RPRIERE R TR 77.9 F1 65.7% (FHAHRE  AVEHIE - BR A EERMEE R E— ik
2013) > EENAWITERETNEER o LY R R EZENZE (Bargali et al. 1993) - ARfF5E
28.1~52.6% ([& 2) - H&L 3 FRImmiiEE  ARBCEAE RGN - B4 B R R R
RESEINEY k {E Ay 0.27~031 - BERMBHVIEE  EEFEEA - A CUHEEE 6 (EHEREY
F k {EHY 0.50~1.09 - SEEEIMIEESE S Sofifis 177 K) - 6 RifERlErEE & 24.2~54.8% (fE
e FEEZREFE - BEANEEVER  1)- 1.5 LR (X 546-548 R)fEfERIRIEREE
& RUREHVE RIS RIBIOTE SRR ERZEEER EOISEERGEECHE

> K[E - 10.2% LA - BAJIZAE 35.4%LLF » t&LLAE
PRAE A E PIIReGGER AR 225%L0F (B 1-2-3)
S IR E A S RIGRE BN A = SRR = TERC LSS 1 i

5o HBUEEHRTNVEREIER - fERRE D8/ AsErE F IR ER &R 7f#

g%

F B SR _O—TEEHIIEE 35



B 0 MU » MREdEE

Btg (@ 1) > FERR T ENHELIRNE S B
(k& 2 #13) - DURIRE RS T - FERIRITE
HYE ~ Bk~ PR R EEE RS » KER
AlENHEBENESER 2) - EF TR M
VIR EATER SR S T{EEEER 7
fi# > JCHAF S E#IHA(Edwards 1977, Melillo et
al. 1982, Taylor et al. 1989, Krashevska et al.
2012) - Rz - RERB—EHEIESY) » 82
Eorig > KEZEESWER » e 1
HAR T R 1R A R detll o iRy £ R
(Perry et al. 1987, Aber et al. 1990, Berg and
Ekbohm 1991, Berg 2000) - #1478 )\ A F15EE
A SRR ER & DN S 2 /YK
B it - HFERE B iR 1R
il fE=(EEEH S SN EmsE -

FFEREEDRE 1| FORGEES
SR - HEBFCLgET EEAERMMEP <
0.05) » Hgk 2 AL Bl 2 AHRHMEAE 4T 1 B
E(F= 3) - BofE 2 FHHERC I HBEEEM
B FLERAE B R o fREs 3 AR BN BAERAE
BEELIVA R DIAVEE R - RbkELLE > ATER
FERBIERAR - RRIGRAEYES) - 7 igsne
EREEE S U AR L1240 18
LIFESE 1 4F 2 B TEAHRR - HeRF R BAERE
P -

MEAVIRAIZ KB R BN > s 1
FHRGEEAREBRZEHZ EHBEP <
0.01) - KEZE 8 =R AR - BRI
= LA RIS S S AR Ry B
PSR FAIE AR By TS5 S 4 PRl 1 v g i
NEZ S BRHEBEKER 2)  MafpERiE
T AR AR Ry £ -

FERET1Z G LL 5 (Bt et 7 oo gl
o HE 1 FREREEBFAEURE E AN
B - B L 2 IEARRA (PRED$2 55 2003) » BUR
FORSE RieeE L iy F 2R 2 - AR
BAHH SR RR 1R RGE R A E] » GIEBLARH S8
LLIAYEE AR - (BEAEARLL DAERY B 72 AT G 1S5
5 1 FRIgRE S INE R 2R R (M
E#2%E 2002) BCHLF AR EURAE £ S AHRH (PRE

36

2% 2007)HY4ER - B BRI ZERYAE R
AR WERE » BRI i ESRE R e
Mo

BAR b Fl— R R E At
R BRI AR - A N EA TR
BT E AR EE A A BB S - AR
FIE & B YIsE E50E o £ 2 AR » B
T B A B (RNBR L) A & i oy sk
FE(FR 3) » HHEUR EEVT & TS R4S
AR EH#T (McClaugherty et al. 1985, Heal et
al. 1997, Prescott et al. 2004) - ;R EEE R 47
il R FEZ FURERSE  FPiR
HIRF 2 KERPE  ARNEREFRIAA
FRIGHAR % - (HEE B - BRisEk
HIE AP > 3 AR AR PR & TR - REE
o> 2R R RE R AR T & BH B E A
7y R R & 52 % oy % (Berg et al. 1984,
McClaugherty and Berg 1987) » [fi21E 57 fEw]
HAY 2 {8 F )& o - EARE 2R iR
HEAHERMRERS 2002) #HHE &K
YRR R S AR - 4 o 2
= [E] I N o i Ry E LB &R - DA
KT E R - HARA i FEZ 2R
FHEBEBN(EEZER)VERNERGEIE AN
oo

FERCLL - BETTE ~ R =(E4 FHEEH
ZPERERE RS o RINE S EEHEE
5o FEIE = EMORE AR FEIATIER - 48 3 4
orf o B UDRE RS > R iR R
Bl IRIEREE Ky 1.6% B J)REHUR
= REERR > DRSSPI ER
Fo 8.2% 5 fRILIS M HRE > PHERIEREE R
2.9% - [F—EEHIER ZHIERER - fEAES
1 S SRR A &S o IR s R R -
=R FHRE B LIE R ARS8 A 4R
EREERS > RIS EEREREERK
IIRELER o o3 1 FEDIE - FRIEREE R T s

=]

FABEEH_O—UFEE _VUEE M



&R > BRI E R NH O EER - 1
SRR > RERRIERE VAR - R
MR T T DA AR S A R R Y B
R ABRAER LRI ERE B AL AR AT 2 FEBLIR
JFATRIE 2 AR - 1ERR V1R AESE 1 SEFRIER
H UK R R AR RS 14
bR S EE 2 B (AR - BRI =B R A
TR B ERNER > BAEFHARE >
AE

A

A
aff ©

5 [ FISCRR

{A[ES - 2003 » 58 —IEFARRS AR A F A5
WHE O iE 2 5B o p R BRI ST AT R
T P 19 H ©

SfEH - 2002 - FE{ LR R A B ST
e IRERT G 2EREEE
(LS RTIE 5w S > 121 F -

=~ BURE - 1996 - B V& E R4 AE5T
& AFMIEEE Z AT 7E(1) - MRETZE T
18(1):77-108 -

PREDES ~ FEEE - BREAR - 52535 - 2011 - Al
FZEERU M 2 3 FRELER (R B (R k8 < th
HERRELZRTI] 44(2):145-156

MRESE ~ B3 3% ~ MR - 2007 © RESREETE
RLLFAEEM Z SR B (L - R
iR S 21(1):15-27 -

MREUSE ~ BEULA] ~ 158 - 2003 o BF ) &5k
o R AR EE EE — AE Y S R AR ST BN AR
8L o PREEIFEERT] 25(4):21-34 -

PREIEE ~ SRTIML ~ FI55E - BEEFE - 2002 - 1
LIPS BEMR DU TR AR BENT o3 R R H B AR 8
b - BEMIERIEE 17(1):75-85 -

F45577 © 2000 - BRI EE R MK EE
FIEERERE MR - BB RIAE
REWETE © /) UF S B S ea T R R
s 1 137-140 -

FHEE - 2007 - RFE AR FAFR ST
B AR Y o e e b 2 52
& . HE KRB HAE RS ATE LR

A B R — O— TS U5 1

e

SREE IR RARAT = R AR B I ELEE

1215 -

PES - W E# - =S - 2009 - MSESERFT
R FE T OSRE B R EE R - MOERTHISE
201 5% - 243 H -

AT~ HIUEE  MRETER - 2013 - WERTEAREE
FERE S NI i 2 PER - B Y
B 225 23(1):50-62 °

BEBfEL - 2003 - [H VR A FATEAR At ED AR
BHRITER I - PEREHRMITIE
i tam=L > 58 H -

R - 1990 o F{ LI nn B P PR e AH
AN A - 2278 RERE IR e FrhE £
a0 T4 H e

BEUTOR ~ PRAEEE - 1999 o BEHFEMIE = fE R [HIHk
Iyl % T A T e Oy AR R
T - MREDTFEE T 21(4):57-64 -

Aber JD, JM Melillo and CA McClaugherty. 1990.
Predicting long-term patterns of mass loss,
nitrogen dynamics, and soil organic matter
formation from initial fine litter chemistry in
temperate ecosystems. Canadian Journal of
Botany 68:2201-2208.

Bargali SS, SP Singh and RP Singh. 1993. Patterns of
weight loss and nutrient release from
decomposing leaf litter in an age series of
eucalypt plantations. Soil Biology and
Biochemistry 25:1731-1738.

Berg B. 2000. Litter decomposition and organic
matter turnover in northern forest soils. Forest
Ecology and Management 133:13-22.

Berg B and G Ekbohm. 1991. Litter mass-loss rates
decomposition patterns in some needle and leaf
litter types. Long-term decomposition in a Scots
pine forest VII. Canadian Journal of Botany
69:1449-1456.

Berg B, G Ekbohm and C McClaugherty. 1984.
Lignin and holocellulose relations during
long-term decomposition of some forest litters.
Long-term decomposition in a Scots pine forest
IV. Canadian Journal of Botany 62:2540-2550.

Edwards PJ. 1977. Studies of mineral cycling in a
montane rain forest in New Guinea. II. The
production and disappearance of litter. Journal of
Ecology 65:971-992.

Gholz HL, DA Wedin, SM Smitherman, ME Harmon
and WJ Parton. 2000. Long-term dynamics of
pine and hardwood litter in contrasting
environments: toward a global model of
decomposition. Global Change Biology
6:751-765.

Harmon ME and K Lajtha. 1999. Analysis of detritus

37



Bt

A% HEEE o MEER

\

and organic horizons for mineral and organic
constituents. pp. 143-165. In: Robertson GP, DC
Coleman, CS Bledsoe and P Sollins (eds.),
Standard soil methods for long-term ecological
research, Oxford University Press, London.

Harmon ME, WL Silver, B Fasth, H Chen, IC Burke,
WJ Parton, SC Hart, WS Currie and Lidet. 2009.
Long-term patterns of mass loss during the
decomposition of leaf and fine root litter: an
intersite comparison. Global Change Biology
15:1320-1338, doi:
10.1111/j.1365-2486.2008.01837.x

Heal OW, JM Anderson and MJ Swift. 1997. Plant
litter quality and decomposition: an historical
overview. Driven by nature: plant litter quality
and decomposition. CAB International,
Wallingford, pp. 3-30.

House GJ and RE Stinner. 1987. Decomposition of
plant residues in no-tillage agroecosystems:
influence of litter bag mesh size and soil
arthropods. Pedobiologia 30:351-360.

Krashevska V, D Sandmann, M Maraun and S Scheu.
2012. Consequences of exclusion of precipitation
on microorganisms and microbial consumers in
montane tropical rainforests. Oecologia
170:1067-1076.

McClaugherty CA, J Pastor, JD Aber and JM Melillo.
1985. Forest litter decomposition in relation to
soil nitrogen dynamics and litter quality. Ecology
66(1):266-275.

McClaugherty CA and B Berg. 1987. Cellulose, lignin

38

and nitrogen concentrations as rate regulating
factors in late stage of forest litter decomposition.
Pedobiologia 30:101-112.

Meentemeyer V. 1978. Macroclimate and lignin
control of litter decomposition rates. Ecology
59(3):465-472.

Melillo JM, JD Aber and JF Muratore. 1982. Nitrogen
and lignin control of hardwood leaf litter
decomposition dynamics. Ecology 63:621-626.

Olson JS. 1963. Energy storage and the balance of
producers and decomposers in ecological
systems. Ecology 44(2):322-331.

Perry DA, C Choquette and P Schroeder. 1987.
Nitrogen dynamics in conifer-dominated forests
with and without hardwoods. Canadian Journal
of Forest Research 17:1434-1441.

Prescott CE, L Vesterdal, CM Preston and SW Simard.
2004. Influence of initial chemistry on
decomposition of foliar litter in contrasting forest
types in British Columbia. Canadian Journal of
Forest Research 34:1714-1729, doi:
10.1139/x04-040

TAPPI. 1974. Acid insoluble lignin in wood and pulp.
Technical association of the pulp and paper
industry. Standard method no: T22205-74.
TAPPI press, Atlanta, GA. 2 pp.

Taylor BR, D Parkinson and WFJ Parsons. 1989.
Nitrogen and lignin content as predictors of litter
decay rates: a microcosm test. Ecology
70:97-104.

3%

B O—VUAFE T IU%E —H

il

e



SREE IR RARAT = R AR B I ELEE

IR 1 = A A RSN E RS

ESN=F:il fiff £ (mglg) REZE (%)
Bt #i%E (Bischofia javanica) 15.7 20.1
5 #5(Ficus benjamina) 17.7 34.5
4L E A (Dysoxylum hongkongense) 25.0 31.0
%z A J1(Dendrocnide meyeniana) 33.3 26.5
$E LM (Cyclobalanopsis longinux var. longinux) 20.6 44.8
ZEFA 2 M4 (Cyalobalanopsis championii) 13.3 39.6
JINEEZR EE (Osmanthus marginatus) 12.1 32.4
¥&#E = (Sloanea formosana) 20.5 34.3
BE il £ (Castanopsis cuspidata var. carlesii f. sessilis) 18.2 33.7
&8 )\ A(Illicium arborescens) 17.3 33.5
BEJ1%?%  #Z7K(Cunninghamia lanceolata) 19.5 29.3
Kfa7(Schima superba) 24.3 34.5
=t (Engelhardia roxburghiana) 24.8 41.3
27 (Elaeocarpus japonicus) 23.4 26.1
FEE(Cinnamomum subavenium) 19.0 41.8
4T #ti (Diospyros morrisiana) 226 40.4
EEKE T (Litsea acuminata) 24.1 37.4
SR K EE - (Neolitsea aciculata var. variabillima) 19.3 40.9
F1% 1 H(Pasania aciculata) 23.0 44,2
il g (Castanopsis eyrei) 17.6 30.1
WS FREEGH(Pasania harlandii) 22 4 40.8
BRIl f8%(Castanopsis cuspidata var. carlesii f. sessilis) 23.2 22.2
$E F# (Cyclobalanopsis longinux var. longinux) 22.2 31.0
FEird(Machilus zuihoensis) 23.7 36.6
F& Rl (Machilus thunbergii) 19.4 34.9
4%f%(Meliosma squamulata 18.0 36.7
55 F7 4% (Pyrenaria shinkoensis) 22.1 25.7
R EKE T (Litsea acuminata) 24.5 38.4
Zft(Engelhardia roxburghiana) 25.1 28.4
LLI&TAi(Diospyros morrisiana) 22.3 34.9

i TREEHE 2002 ; CEERGEE 2008 5 CAREIRR KRR
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b 2. SR = A E it 1 2 12 (5 H (1 ) 2 RIER B i (mean + standard error)

& E
5 L&A BT AN 88 A E-4% =it BE
o (H)
1 84.9+2.6ab’ 82.3+3.5b 82.8+0.5b 89.0+0.4a 76.4+1.1c 76.9+0.6C -
2 71.8+0.6b 69.1+3.3b 83.6+2.7a 81.1+0.7a 63.1+0.9¢ 74.4+1.5b -
5] 3 63.9+0.8b 53.2+2.4¢ 79.1+1.7a 74.6+1.6a 51.8+1.3c 63.0+2.5b -
- 6 24.2+5.3¢ 27.3+5.0bc 40.2+7.2b 54.8+3.4a 25.7+3.6bc  38.9+3.6bc -
i 9 6.7£2.7b 18.8+5.2ab 26.5+7.0a 29.1+5.3a 9.7¢#3.7b  155+3.7ab -
12 7.8£2.5¢ 13.9+3.1abc  21.4+3.8ab 23.4+5.3a 11.4+3.2bc 7.4+3.1c -
1 95.0+0.5b 91.4+1.1c 97.6+0.6a 94.8+0.6b 88.3+0.7b  93.5+0.7bc -
2 86.6+2.3hc 82.4+1.9cd 94.3+0.6a 90.4+0.9ab  80.7+1.3d 88.2+1.1b -
] 3 84.1+1.6¢ 77.7+2.1d 93.1+0.9a 88.7+1.3b 75.7+1.7d 85.8+1.0bc -
7] 6 52.1+2.6b 50.8+2.5b 70.7+1.5a 66.8+1.9a 37.7+2.1c 57.8+5.2b -
A 9 34.8+7.0bc 40.3+4.3bc 62.6+3.1a 62.6+1.5a 27.9+3.4c  48.5%6.9ab -
12 42.2+3.4ab 33.2+7.5bc 47.9+3.0a 52.6+3.5a 28.1+2.3c  42.3+3.1ab -
1 86.0+0.7hc 79.4+0.3d 91.7+0.1a 90.0+0.4a 76.7+1.1e 86.9+0.3b 84.4+0.9c
2 75.9+1.5d 71.6+1.2e 90.1+0.5a 84.3+0.4b 66.6+0.4f 80.7+0.3c 76.4+1.1d
EiA 3 69.8+1.3cd 65.0+3.5d 85.5+0.3a 77.7+2.1b 50.5+1.2e  73.8+1.6bc 70.4+2.2cd
il 6 39.7+5.6b 44.6+0.5b 67.4+0.9a 58.2+2.7a 32.9+2.2b 45.2+2.3b 36.9+7.7b
9 27.6+5.8de 30.9+5.7cde  56.6+4.3a 44.8+4.2ab 19.3+2.7e  42.3+35bc  33.7+1.6bcd
12 22.7+6.5¢d 30.1t4.9abc  41.7+2.6a 36.1t45ab  14.0£3.6cd  27.0+1.5bc 19.6+3.5¢d

HE T FSTRER A (R S B e A B 72 (p < 0.05)
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