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Abstract

Aims Litter decomposition plays a vital role in nutrient recycling of forest ecosystems. The decomposition rate
of leaves can vary among tree species with different substrate quality and environmental conditions, such as the
supply of exogenous nitrogen (N). However, the effects of exogenous N on leaf litter decomposition of different
tree species in subtropical forests with high nitrogen deposition background remain poorly understood. Thus this
study was designed to address the effect of N addition on litter decomposition of different tree species in a sub-
tropical forest ecosystem.

Methods Leaf litters of four common tree species with contrasting substrate quality were collected and decom-
posed in fertilized (50 kg N-hm -a™") and control (0 kg N-hm *-a™") plots for up to two years by using the nylon
bag method, in Sanming Castanopsis kawakamii nature reserve of Fujian Province.

Important findings The litter decomposition rate in control plots ranked as follows: Michelia odora (0.557 a™"),
Castanopsis carlesii (0.440 a~ ) Acacia confusa (0.357 a~ ) Cunninghamia lanceolata (0 354 a ) while the de-
composition rate in N addition plots ranked as follows: Michelia odora (0.447 a™'), Castanopsis carlesii
(0.354 aﬁl), Cunninghamia lanceolata (0.291 aﬁl), Acacia confusa (0.230 aﬁl). Overall, N addition significantly

WeH H #Received: 2019-11-04  $25% H il Accepted: 2020-02-06
HETH: BRARBEEL(31770663)M4E H4 H AR 53 4:(2018J01718) . Supported by the National Natural Science Foundation of China
(31770663), and the Natural Science Foundation of Fujian (2018J01718).

* J@ {5 1E 4 Corresponding author (tonylcfo9@163.com)

©U 00000 Chinese Journal of Plant Ecology


Hp
打字机文本
扫
码
提
问


Wi SR A8 S A AN [RDAR A B 9 - 0 AR BRI WA SE. 215

increased the litter mass remaining of Michelia odora, Acacia confusa and Castanopsis carlesii, but not Cun-
ninghamia lanceolata. N addition not only slowed down the release of N, but also retarded the degradation of lig-
nin and cellulose in the decomposition process. Moreover, N addition increased the activities of B-glucosidase
(BG) and acid phosphatase, had species-specific effects on the activity of cellulose hydrolase, and decreased the
activity of B-N-acetylglucosaminidase and phenoloxidase (PHO). The litter mass loss rate was positively corre-
lated with the activities of carbon acquiring enzyme (BG) in litter layer and the extractives, negatively correlated
with carbon concentration, cellulose and lignin, but did not correlate significantly with the initial N concentration.
Further analysis found an interactive effect of litter type and N addition on the degradation of cellulose and lignin,
but not on dry mass loss. Overall, our results demonstrated that litter chemical components may be better parame-
ters to predict the decomposition rate of leaf litters than the initial nutrient concentrations, and N addition could
decrease leaf litter decomposition by inhibiting oxidase (e.g. PHO). We call for further experiments to involve
more species and longer time for revealing the response of leaf litter decomposition and its extracellular enzyme
activity to N addition.

Key words leaf litter decomposition; nitrogen deposition; enzyme activities; subtropical forest
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EPEORFEHESS, 2018), 1M 521 8 7% ¥ 4> fi# (Fang
et al., 2007; Cotrufo et al., 2013), FfiEid pg4s 115
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M (Vitousek et al., 1997; Galloway et al., 2008). LAfE
KT NUTFE 0 58 K 2 B AE L N X R = (1)
WAL TT ARAR, T AR UR S Ry TR H
[X(Zhou et al., 2017; Yu et al., 2018). FK[E &4 EK=
K= ENPLEH X 2 —, T LR X 5 o 7™ &
(Galloway et al., 2008), K“TINYTFE AT e ™ 5 520 3K,
[ W RS R TR DRI
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RBE &, S A% R 43 R B B2 TR 3R (Aerts,
1997; Zhang & Wang, 2015), T7E Rk, &Y
IR R A S RIS 5y, 05 S IR I 7K
PEC UL (W ZEBU), e o R A 5 2R (BRAN T )
JR)& &, ARVIGRFR (N, B (P) S B A 1R
H 4 9% 2% & (Allison & Vitousek, 2004; Cornwell
etal., 2008; ZEFIEZE 2008; MHEE, 2015), k5
SRS N (FMR) LR A R (Vivanco & Austin,

2011; ¥RAFIHESE, 2012; FRELITEE, 2017; Zheng et al.,
2017). SR1, AFERIIR AL BT AMIAN R SMEN R
AT SR A0 O3 X — B AR A AR LA AT AN
&% (Hobbie er al., 2012). I, EENIBFEE T,
A Wb R v AR 22 M T AT R I iy e X ) 9 7
Vo3 AR BEATNES IR AT 5T o

TAE R Va4 o, TRTE ARSI
A o AR ] - 33 A5 1) KA EL AR S R A E R
TE 25 MRy i T RE (Keiser et al., 2014; van Huysen
et al., 2016; Palozzi & Lindo, 2018; Yan et al., 2018).
ITAERAR Z W AR, A EEE 1t (1 5 25 e AL
AR VW) 53 iR 11 A8 A (Waring, 2013; Dong et al.,
2019), WINSIIEAR 1A 5T 2R Fae e 1 (P 4L A 1) A
PN iV A R N T G N R KX 7/ g B TS
#(Saiya-Cork et al., 2002; Sinsabaugh et al., 2005;
Stursova et al., 2006). W % B 1 BE 0% B 32 PR ER T
A= W0 VO R v A A Jo R A 5 AR R ) Ty e W) S
(Carreiro et al., 2000), 18 H-THEYI-HEY-HED)
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v
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AL T B AR R = AR TR K Sl
MK, WEIZ RS, KA (Castanopsis carlesii)-
MIEA (Michelia odora)55 & 8 1% X FR AR & DL AR
Fho i JLHAER, I R AR SR B R, K
BRI A UAE K BE PRI N AR,
K% K (Cunninghamia lanceolata) ¥k %5 (Yang et al.,
2009). &M (Acacia confusa)iif TR 5Hs - K
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P, AN EREFEIN, Bk o R AL N T
AR A (A5, 2016). AHT LI LA E44
DR 8 7 0 T UR A 5 14 o (A RTAEN - Pk
FESE), 45A AMENA RS, W 7 fif i FE rh N
BT, A8 0y LUK AN I AR AL, R HIAR A 2
PEBUFINA R 5 R I 0 50 i (R 5 22 o I F0 45 S0t
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1 #RA7GE

L1 #RE#R

WG Hh W TE AR = B IR B (Castanopsis
kawakamii) E SR X (26.17° N, 117.45° E)N, %
ﬁ[yi'ﬂyin m, LMK 3. &

AR, ST °C, ERKEL 749 mm.

iiﬁigﬁf FHHW AR ERRIEAIE, LEE
JE—RGEEIE 1 mo SEEG X AT 2004E T0 N T K i
KRR, FEHIEHCA315 m, HFINE 25°, 3350,
TN B BB N A KB L. LM K,
H AR TG A Aaf (Schima superba)~ #% IKFE . H R
(Pinus massoniana)~ & J¢ fé(Daphnipnhyllum oldhamii)-
FEJUARZE F(Litsea subcoriacea) Ft9i(Elaeocarpus
decipiens) E%T5 (llex pubescens)s. V&7 /=W

R R RRE R IR AL 5 3585 2010 co) BRAL A% 5

B, "R NTARE ERBEMEAREINER. K
LB EEJE, I HEAR ARSI BIRFIER L
FFAE, Al 7% R 5-8 em (MR AR 4%, 2013). #K
IIVEANE S IR (EX RS, 2014).
1.2 HmRE

2011435 H, 7oA i = B A% 288 OR3P X A 11
GBS WEARM, KEEMRFAZ AP B B
TAIUSCEEAE, USCEE B Bt R Y s (B == P KT %
F AR AT B T 02y R G 3], B RREL(10 +
0.05) g, AN K/NRN20 cm x 20 cm. MFL N1 mm x
1 mm ) Je S rh, RFFh i 75 % VL EC 3 4%, I
TE HAA A (GR2)
1.3 St

TERAE R IR BEHLIEE 23 m x 3 mIFE Ty
B REY MRS, BEMN (+N, 50 kg-hm >a ™)
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ANTRIRE 5 B A AR [ 3820 | 3 Bl A i R 3
FEJT 2 181¥5 mi gty . 2011478 H FF ah k4T it
NACE, eIl R IHEY 2, K REY o R E
THbR[E 2, SR KA BT 75 FINHNOSIEfE T1 L
(7K R, 75428 5 oK FH 5% 25 2% 38 S Wi 70 I 48R 1
RREWTAR, SRHNI2AE, S8R, X R Ab 2
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Table 1 Community characteristics and topsoil (0—10 cm) physiochemical properties of a subtropical Castanopsis carlesii natural forest

MRAMHFAE Forest characteristics

TIEIANERT Soil physiochemical properties

PRI B s b 52 FRIR FRAE HE 4C AN 4P
Stand density Canopy density Mean tree height Mean DBH Bulk density Total carbon Total nitrogen Total phosphorus
(Fk-hm ) (m) (cm) (grem™) (%) (%) (%)
1955 0.89 11.9 20 1.12 2.45 0.186 0.0217

DBH, diameter at breast height.

R WA B FEVE IR 2R R CPIHEARE R ZE, n =3)

Table 2 Initial chemical properties of leaf litter in a subtropical forest (mean + SD, n = 3)

PiF0 Species C(gkg) N(gkeg!) P(gkg?) AR

AUER
Extractive (%) Cellulose (%) Lignin (%)

NG N KFEN  KFEEP

N C:P Lignin:N  Lignin:P

Castanopsis ~ 486.44 £2.15 14.22+£0.19 0.34+£0.03 55.50+1.58 24.50+1.07 20.00+1.02 3421+2.13 1158.20+0.78

carlesii

A

Cunninghamia 525.05+2.39 16.03+0.16 0.79+0.10 51.40+0.95 24.30+1.02 24.30+0.85 32.75£0.95 664.62+0.50

lanceolata

MGAR
Michelia
odora

BV

Acacia 501.37+£2.81 27.61 £0.36 0.56+0.02 51.10+1.87 26.60+0.45 22.30+0.81 18.14=0.09 894.69 +0.52

confusa

390.24 +£1.68 24 .26 £0.12 0.92+0.05 55.20+0.97 25.50+0.95 19.30+1.16 16.10+0.26 424.45+0.36

1.41£0.05 47.62+1.56

1.52£0.05 30.76 = 5.46

0.80 +£0.28 20.98 £2.15

0.81+0.35 39.82+0.97
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Skalar, Breda, Netherlands)#ll € . Tl R 4t 70 Hrik
W 7E 48 4 = K i &R & &= (Ryan et al., 1990;
Hendricks et al., 2000).

2 I Saiya-Cork 25 (2002) F1 Sinsabaugh 25 (1992)
(RAIE 98 5 3 0 5 R 9 e 6 Fh 2 5 4 fif Tk 2B 11
R B A1 Bl 14 o <= T i (MUB)E N bR 7 S 4
K 52 428 K f S M LA B- R 4 B R (BG)
(EC3.2.1.21) £ 4 3 K fif# B (CBH)(EC3.2.1.91)\ B-N-
2T 53 HE 7 % B8 1 8 (NAG)(EC3.1.1.14) F1 R 1 1
PRI (AP)(EC 3.1.3.2). BGHICBHE S 50 iR £F 4k &
(KB, PGIK MR LT i — B RN HAth 7K V7 M 1) 2T 4 B G
CBHYEH T 4F 4L 3 2 BEEE I AR, BEHOCERE. N3k
HUBENAG FE Z KRS Nm 2 T AN — LT i
(Zhou et al., 2013). PIREXEFAPTERRVE 61 M ALA
PUBEER FLIR, KM AR WU IR, HL v 1 1 = (K5
Wi L S WU T AL CRAA B SR, 1986) A AL -
AL B (PHO)(EC1.10.3.2) F1 i & 4k ¥ B (PEO)(EC
LI1L1L7) 2K TR BB, PHOS 5 K i % ¥ B4 fif
Ay 255 (15 4k, PEOT] LA ALH,0,, AT LA
My, BRI AN R, I 3 L 1 oy
i RS B P BB 7 4, 2013), RAIL- KA
ZIR(DOPA)Y NJEYII € . FSynergy Hy % DI BEREHR
{¥(Molecular Devices, San Jose, USA)JI & EATHI ¢
6 (K ik Bl ) B O 2 A T )

1.6 #HIELIE
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MR = X,/X, x 100% (1)
A, XA kot 2008 B 1) T i 2 (), XoAWIih
R 220 8 I T T R () (ML ERVR AR, 2017).

8 V& W 4y fif T MR 4 Olson $8 %5 % Jak 45 7Y
(Olson, 1963) it 5

Y=ac™ )
o, YR R R R (%); a RGBS k
NEESSRE B N R ] (a) o

TVE 43 1 50% (Ts00) F195% (Toso,) PRI [E] 1
5 777%(Olson, 1963)4:

Ts00, = —In(1 — 0.5)/k (3)
Toso, =—In(1 — 0.95)/k 4)
TG TR B R (NR)THE LR FIHEEE, 2012)4:

NR = (N, x M)/(Ny x Mp) x 100% (5)

X, N ZIETEH TR S B (mg-g ), M %)
FTEH TR (), NoNWIIE TR & E(mg-g ), MoN
WILET i 2= (g)-

FIrf 4 5 F Microsoft Excel 20163E17 AL FE
FHSPSS  26.0% At H A8 37 A 8 56 % AR [5) A% Fob AN
[F) AbEE 2 T6] 1 o EE B B 26 . o0 Ml o kAL S A== 4
B Bl 6 DA S BRE PEEAT 22 e e o A, SRR 3T 2%
Oy BT R /N 5 2 22 BU(LSD) 3% [8] — A FH R A [H]
T o B B RN i U AT T E i &
H (@ = 0.05), 73 fiFis 18] 87 ) 2R BN N4k
PR R . AR 45 P FINRE U 52
Wi K FH = PR 2R B R &= 07 2240 i, VR SR B AN
S INAR BT 6 i 41l 2R B MR (U ERE S, 2017)
(1) 5 R FH WK 267 22 530 4T, F PearsonAH 5737 4
A % 7 o A K Tk e b R AR VA P Bl v 1t AT 46
AT [ A SR . T Origin 9.01F &

2 BRI

2.1 A EWRHMUETEIT S RRIRE

WE R, R DL T, AT IE 5 fif
B FERT6ANH, MCATE &I 5 5k B 5 5K
TIHAPEVE I KRG B R R R A2 ARF
EVEAH B o iR g H s Mg R 2R
(p > 0.05). EEME T Z /M1 (F4)FRH, BN
3 R AR AR T B R E (p < 0.001),
HNE TG H, 94 (00 53 2k B 2R B e [ A%
A 2D o JRTE I SR S 2 R R VR ) R R A
K (p < 0.05), J&vE SRR 8] 158 55
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Fig. 1 Variations of litter mass remaining of different tree species

,p<0.05; ** p<0.01.
during decomposition under different treatments in a subtropical

forest (mean + SD, n = 3). A, Castanopsis carlesii litter. B, Cunninghamia lanceolata litter. C, Michelia odora litter. D, Acacia confiissa

litter. CT, control; +N, nitrogen addition.

3 LT RRARAN R AT v 1 2 Ak o B2k B A< I 1) 4 4 2 [ VA 75 7

Table 3 Exponential regression equations of mass remaining rate of leaf litter with time under different treatments in a subtropical forest

P AbFR Olson 1 ¥ 47 F2 R IR SRR (S TEIR FOME 5% iR
Species Treatment Olson _negative' Decay 1 FkFR FH s} 1] s} 1]
exponential equation constantk(a )  Annual observed  Annual predicted  Tsgo, (a)  Tose; (a)
mass loss rate (%)  mass loss rate (%)
KA CT Y=91.26¢ 4% 0.949 0.4405 47.794 42.194 1.292 5.941
Castanopsis carlesii ~ +N Y =96.35¢ 3% 0.976 0.3545° 34.257 32.435 1.836 8.232
Ak CT Y=95.79¢ %% 0.969 0.354* 36.242 30.661 1.862 8.366
Cunninghamia +N Y=9491¢ %" 0.968 0.2915¢ 29.510 28215 2.245 10.167
lanceolata
WA CT Y =281.65¢"" 0.899 0.557 49.333 38.934 0.993 5.124
Michelia odora +N ¥ = 88.03¢ 47 0.934 0.447%° 39.768 36.776 1.334 6.481
4V CT Y=91.26¢"%" 0.964 0357 35.240 31.303 1.798 8.248
Acacia confusa N ¥=96.35¢ 2% 0.908 0.230° 24.887 26.328 2.685 13.479

CT, XM +N, BN AFVNG R R — TS 7 A B2 18 ) 53 A o BB B B B 22 0 (p < 0.05); ARNFIRS FEBHURF — M BEAR IR Fh 2 7]

A3 fife s U 3B 7 R (p < 0.05)

CT, control; +N, nitrogen addition. Tsqe, half decay rate; Tosy,, 95% decay rate. Different lowercase letters denote significant differences among decay constants under
different treatments in the same tree species (p < 0.05); different uppercase letters denote significant differences among decay constants in different tree species

under the same treatment (p < 0.05).

W PR A 52 . OlsonfBi AL 01 & 15 F| 4R
AT I3 A KM ORI A(0.557 a ) K
f#%(0.440 2"y, BIEMHIE0.357a ). FAK(0.354a™),
NEACAYE T 73 Al 26 6 35 KT KRR T 1, W
ARFURAE T 0 i T 26 0 2 KT B VA B ATAZ AR
TTEM I fRE R (p < 0.05), G VSHIEFEYE HAE
AT 43 fif TR 2T 2 2 72 57 (p > 0.05)(3R3)-
2.2 NIRMF A B FUREI 2 R FEA S0
EHE AT, NI IS0 7 KR AU G A P v i
2R3 il S Jo B AR B AR, HG v I 3 G I KR R
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0 VA LR I 2 R S R (9-24 ) IR R
B, ENAL IR S G AT V% T B ik B KA
A%, . G R T R R S
(924 DK BT IR i, 7 ERIE . HINAAFE ]
2 AR VYR 24 A3 i R R (0 T Rk B R
FM(p > 0.05). N A FH 55 35 5 M 8 74 1o A
K(p < 0.05), R 5 ENATE, FEY2RAH
JHENAREE, DL K 370 R 26 1R 58 80N % 8 1o 43
WA W R (p > 0.05)(K4).
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Table 4 Analysis (indicated by F values from ANOVA with three factors
repeated measurements) of decomposition time, litter type, nitrogen addition
and their interactions on litter mass and lignin, cellulose and N release in a
subtropical forest

R AR, FERMERB =

ZRKE  REHRE RKREPRE FHERPRE FRHRE
Different Mass loss Lignin loss Cellulose N release
source rate rate loss rate rate

T 356.428"™"  18920.622°  8803.023  1266.179""
L 60.641" 1798360  4305.7217" 70.640"
N 287.734"  2916.781™"  5176.453™" 421.188™
TxL 4.114 1605.655™  1016.727"" 14.430"
TxN 2.681 124.624™ 72.162" 15.670°
LxN 8.713 582.266" 667.323"" 7.278
TxLxN 1.038 271.636" 407.487" 2.044

T, SMfRETE; L, FEDREL N, BAI. *, p < 0.05; **, p < 0.01; ***,

p<0.001.

T, decomposition time; L, litter type; N, nitrogen addition.

NE AR T, Olsonts B A 4P V& - 43 i
TRIRICIMNEA(0.447 a'). KAE©0.354 ah).
A(0.291 a"). GIEMIE0.230 "), WOEARE M7
i R KT HAh 3R R I A R R (p <
0.05), KA T& I S5 AZ A & o) fift 8 R G . 3 22
S, MARREIEN 5 G B TE o iR R0 B

140
130 A
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100 ¢
g 90
T 80t
g8 70}
1] \
g 50
g 0 18 21
g
8 Mor
#1201
=
@3 100 /%
£ 8ol \e—" .
\ﬁ/
60 |
40t \\\\
20 \\\\

0 3 6 9 12 15 18 21

W SR A5 S A AN (DA A ) 9 - 0 RO SRR AL 219

ZE 5 (p > 0.05). SXTHEARLG, NSNS 448 1
T I O3 R 2 AR RIS, W PR TR W
FEARTN G 5 AH R T IR 0 s 22, X 6 T AH LY
T O3 A 2R R B oK, A & v AR SRR V& i o =
11 95.95% [ B 8] 76 8. 248 4 [ JE At - 14 T 17 4.4344F
(#£3).
2.3 NAMXMAEIRFUAZEM KRR, FHERFE
Gz 3
KA TE T AT 104 H, NI InA i %
BREEE, S fR10-24 R0 25% BE 2 LR AR, 52
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Fig. 2 Dynamics of litter lignin remaining rates under different treatments during decomposition in a subtropical forest (mean + SD, n =
3). A, Castanopsis carlesii litter. B, Cunninghamia lanceolata litter. C, Michelia odora litter. D, Acacia confusa litter. CT, control; +N,

nitrogen addition.
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Fig. 3 Dynamics of litter cellulose remaining rates under different treatments during decomposition in a subtropical forest (mean +
SD, n = 3). A, Castanopsis carlesii litter. B, Cunninghamia lanceolata litter. C, Michelia odora litter. D, Acacia confusa litter. CT,

control; +N, nitrogen addition.
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Fig. 4 Dynamics of litter nitrogen remaining rates under different treatments during decomposition in a subtropical forest (mean +
SD, n = 3). A, Castanopsis carlesii litter. B, Cunninghamia lanceolata litter. C, Michelia odora litter. D, Acacia confusa litter. CT,
control; +N, nitrogen addition.
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Fig. 5 Litter enzyme activities under different treatments during decomposition in a subtropical forest (mean + SD, n = 3). A, Cas-
tanopsis carlesii litter; B, Cunninghamia lanceolata litter; C, Michelia odora litter; D, Acacia confusa litter. CT, control; +N, nitrogen
addition. AP, acid phosphatase; BG, B-1,4-glucosidase; CBH, cellobiohydrolase; NAG, B-1,4-N-acetylglucosaminidase; PEO, peroxi-
dase; PHO, phenol oxidase. Different lowercase letters indicate significant differences among control and nitrogen addition treat-
ments in the same enzyme (p < 0.05).
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RS LR AR I VR R 3R 07 22 00

Table 5 Analysis (indicated by F' values from ANOVA with two factors) of
litter type, nitrogen addition and their interactions on litter enzyme activity
in a subtropical forest

7 SRR BG CBH NAG AP PHO PEO

Different
source

35.348"™" 80.072™" 82.374™ 32.250™" 97.990™"
60.288""  7.380°  4.684" 256.223""
LxN 21797 29.083™" 149.790™" 5.044" 19.714™" 15.464™"
L, TEYEAL N, BRI, AP, FRVEBERRES; PG, p- M ATHE 1 EY; CBH,

L 23.755™
N 27.609™"  0.040

FYEZ KRR, NAG, B-N- LB & 25 2 FE 11, PEO, i AL H; PHO,

AL . *, p <0.05; ¥*, p <0.01; ***, p <0.001.

L, litter type; N, nitrogen addition. AP, acid phosphatase; BG, B-1,4-glucosi-
dase; CBH, cellobiohydrolase; NAG, B-1,4-N-acetylglucosaminidase; PEO,
peroxidase; PHO, phenol oxidase.

NIERNFREI (N PS5 0 3 1 o fift i s e ¢
K, T J5 53 A O B B 32 B 5 e B At 1) 4 2% 21
(WK i 55)H %(Glisewell & Gessner, 2009; Berg
et al., 2010) FH: G4 (2014)i8 1L 2 57 FE %) 5
FE R PR, R IR s vt o B R AR 40 A Bk AR
FI21.7% 0 AT I A FEA [RIFT A6 o 5 1 i g 4
P AR T 0 AR AL, R B85 A R 0 9% T i s
KRR . K. AR, ARG
3), BRI TE P2 Y 2 R R VR I S R AR R R
(p <0.05)(F4). X5 EHNHMUB 745 R (Hirobe er al.,
2004; Sariyildiz ef al., 2005; Makita & Fujii, 2015; %
FEE, 2019)— 3. ABFFKIN, WHEHEES
PHVENT R Cy AR R LY 2 & B A K
(p < 0.01)(6), X5ERHEQ2019)HIHT T4 R —
. SariyildizZ(2005)7E & H 3 A AL #E A A ik A1
AN TR 3 [ra) 335 AT 0 4008 P ) 9 ot e ST R B,
FEARE] ) /NSAGTT, AN [FRE R R V& 2 i 232 5 0
HHHIIEARTTR . ARBUR A4 R N H & AR
EMHRKR, FFAREARRESEEZEHK.
Hirobe%5(2004) 75 F4H7 ’Y AR 19 1S B Fo ) 9 143 fie
TR FNWI AR TG R I 7L R0, AR PG
TATTAEA 2E 0T, Ao 2% A2 R MR 8 T 70 i S 6 B
HEMEMAR. HERPRERSES SRR
FEHAHR, XRETARARE TS RA B

CH s, RKIRREAESTERED > kG AR,
R T 25 & v B R TR A AT 43 i T LI

AHIEFERIN, i Ve i il Hk S RT R B AR
BEIEM R (p < 0.01). W] 2R 32 B 55y 2 B G D
T W S A R T ) A3 R R AR AR I B A S A LA
ARG M PEBOK AL A RN 22 T 2 B R P B A S 40
DAFEXRHR &I CLE 3 BB 98 2R R i R A 4 5
(Berg et al., 2010; ZERS4E 2015; FHE24%ZE 20164a),
IR /D SR VR W AT ZEHU A 43 5 o R 1 R &R,
MHIAE T BR300 R E 22 T 5 R )]
I 53 UL B BE 5 43 Mt R TR s W (2 4 3 A o
A4 F)2H 53 1 43 i (Hendricks et al., 2000). Allison
HVitousek (2004855 7 B 8 3K H Bk A YA
TV AR TE N L R A
PRI (R LS PR RLRE Y 0 R I, R 57
AR5 5 R 5 o iR 0K I AL 7 A AR B (1 AH 56 %
R, HAKIEECH 5y 32 B2 - By 2R i R
AN TR P B AR TR, AT R S A RO I
WF, P o R 2Rk 2 KOk . Melillo %%
(1982)FBerg (2000)AfF 78 A& B, AHX T I A5t
RRINEG B, KIEMECYL 5 5 At v VR 1)
SRR ZE . ARETTH, BRIRE NARWILGE
JoR AR b ) R 9 P iAo 26 A R I o DL S5 00 46
NEEIEFR, MeS5CH ARMmIAHEIRK R, U
B V& A 27 2H 43 A LG R AN 7 2 P R A2 B 47 1
TOIE 7% o3 R 2R TR AR o AT T IR V& 3 ik
RERAGVIENEGEH REMCKR, BrlRedH
TG Ay T SRR T N RO R, NASAZ e X9
T I3 g T B 11 BT 7

T a7 22 P B AR SRAS B B A KT
FEIYIIR, 1R 2050 A B AN 3 1 AT DL Sk
FRAETRTE Y 0 7 fift 3 2€(Waring, 2013; Dong et al.,
2019). AHF T KB ffd 5 CHRIBERG A 2. %
KRR R, HEHALSF IR A B E ALK R
(p>0.05, &6). IX5Waring (2013)FIHF 45 R, C

36 VAT AR N REH I 4 7 5t e 2 5 B RS A 48 £ 2V U Pearson A 56 40 (n = 12, 4 PI94H)

Table 6 Pearson correlation coefficients (r) for litter mass loss rate versus cumulative enzyme activity and initial chemistry in the control plots after 2-year

decomposition in a subtropical forest (n = 12, mean value used)

Egi%E T Enzyme activity

WIUATERT Initial chemistry

AP BG CBH NAG PEO PHO C

AIREHLY) Extractive (%) 4% Cellulose (%) AJFi#E Lignin (%)

-1.98 0.661° 0511 0372 0297 0533 -0.817"

—0.530

0.8717" —0.724" —0.848"

AP, TRVEWEIRHE; PG, B-HI &I HE Y HE; CBH, £T4E30/KRAS; NAG, B-N- QB Z LM & T7 A, PEO, 1L AULYIEE; PHO, MYSELEE. *, p < 0.05; **, p<0.01.
AP, acid phosphatase; BG f-1,4-glucosidase; CBH, cellobiohydrolase; NAG f-1,4-N-acetylglucosaminidase; PEO, peroxidase; PHO, phenol oxidase. *, p < 0.05; **, p <0.01.
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