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o, AR, WEF, TR, HIH, BEH, ZMRTF

ZRAUMROL R 2FMREF B, W /R T 150040

FE R A TEY) o i AR K REEMIZIAN ( Pinus koraiensis ) 548 ( Tilia amurensis ) F1 8 AW (Acer mono ) 8 75 M-3% H 4R L
BRRGZEALE T, F 2019 48 7 DR HIA ZR R LMMPR RS (T IVR) B3R EIAR (UT) K HIE M BT (PB)
5 R (MF) LB IR (CBESMRBR(FG) FIARA: (1S) ) 5 11 F7 T . 8—10 A 4 A DB R IR] 3 4% 4 9 5 I o 9 7%
MR BTR Bk A RS R SRTAHIC TR T 25 4 A B GE T AT s RSN IR RS M T PRV IR BT e SRR 5 R on R
Z AN AH DGR RN 28 5 W 28 o S SR ER I . (1) B b R o3 B [ X6 3980 7 1 Jo i EL A A ol 385 T ( P<0.01) V& I 43 i 90 2R
J5 BT b A U 75 TR B R HES ) Sl . PB(85.64% ) >MF (83.09% ) >FG (81.33% ) >1S(80.93% ) >UT(80.27%) ; (2) %1 r
O PR T O3 SR HE S < i = ko >k ke >kpy 3 Olson F5 BB R REAS B U (A HULA- T3 S b 9 U 95 - M B 285 5 4R 40 ikl 2 &
59 0.61—1.42, 53i% 50% F1 95% Fr s i 18] 43519 0.49—1.14 a F11 2.10—4.92 a, (3) KWL HIEIRTEH C 5% 8 R Bk 2 TR
ORI PR UT F1 MEF RO H G N P 5k B SR8 R, R I B PB o Hu) N P AR fA =X 4350 kg B ik - 5 4B -1
L SR, B K TR AR AR B, S X AT T P ORI LA A R ( P<0.01) X N B LA
SRR (P<0.05) ; 17 b 5 AR MBI A 12 AR 4R 1 38 BLVE FAXT € N B B W B 2 2 ( P<0.01) . (4) JH¥& N it sk
FR5 P RYSR B BRAEITA TT Hl rh AEA E m 0 T OGOG R S N R B RANAE T ¢ UT PB R il 4% UT for i
IVZ UT PB 1 MF f4S7 3 LA R FG X IR v 22 40 2 ot (8 S5 A IEAHDG G R, 5 C gk B RANAE TT 2% UT PB for i IV 4% PB MF
WAL PR EN BB o B IEMISEE R, 5 O/N 78 T 4% UT o7 4% UT MF 7 i F FG X R A 52 (g 28 ol 38 ki 5656
R AU AN L SR G HR AR A A LY, 8 AR AT B A A T b A58 X R 9 I 43k R 5 2 TR A S M 5K
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Effects of uprooted treefalls and their microsites on decomposition rate and
nutrient release of litters in Picea koraiensis-Abies nephrolepis-Pinus koraiensis

forest

CHEN Jia, DUAN Wenbiao“, QU Meixue, WANG Yafei, YANG Xifeng, MENG Sijing, LAN Hangyu
College of Forestry, Northeast Forestry University, Harbin 150040, China

Abstract; Litter decomposition bag burial method is adopted in this study. The collected litters of Pinus koraiensis, Tilia
amurensis, and Acer mono were mixed and packed into bags according to their natural proportion. These bags were buried
under eleven different microsites, including uprooted trees ( UT) with different decayed levels ( Il , I, IV) and their
formed pit bottom ( PB), mound face (MF) and the controls (forest gap (FG) and intact stand (IS) ) in Picea koraiensis-

Abtes nephrolepis-Pinus koraiensis forest in July 2019. From August to October, three bags of each microsite were collected
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from each month. After treatment, the mass, C, N and P contents of litters were measured in the labs. Correlation analysis
and variance analysis were used to explore their correlations and significance difference between the mass, decomposition
rate and nutrient elements of litters at different microsites. The results showed that: (1) microsites and decomposition time
had significant effects on the quality of litters ( P<0.01). With continuous decomposition, the mass residual rates of litters in
each microsite were arranged as follows: PB(85.64% ) >MF(83.09% ) >FG (81.33% ) >1S(80.93% ) >UT(80.27%). (2)
Their decomposition rates were listed as follows kg = k. >k, > ky. >k, 5 the Olson index model can simulate the
decomposition dynamics of litters in each microsite. The annual decomposition rate k& was 0. 61—1.42, and the
decomposition time required for 50% and 95% was 0.49—1.14 a and 2.10—4.92 a, respectively. (3) The retention rate of
C in each microsite showed an overall downward trend, manifested as release mode. The residual rates of N and P in UT and
MF microsites continued to decrease, N and P of litters were in the release mode. The change patterns of N and P elements
in PB microsites were release-enrichment-release and enrichment-release, respectively. The release was greater than the
enrichment, and the final expression was release mode. Microsites had a very significant effect on P release of litters ( P<
0.01) , microsites had a significant effect on N release ( P<0.05) ; the interaction between the microsite and the decay
classes of uprooted treefalls had a significant effect on the release of C and N(P<0.01). (4) Retention rate of litter quality
and the residual rate of P had a significant or extremely significant positive correlation in all microsites; Retention rate of
litter quality and the residual rate of N had a significant or extremely significant positive correlation at level I UT, PB
microsites, level Il UT microsites, level IV UT, PB and MF microsites and FG control ; Retention rate of litter quality and
the residual rate of C had a significant or extremely significant positive correlation at level II UT, PB microsites, IV PB,
MF microsites ; retention rate of litter quality and C/N had a significant or extremely significant negative correlation at level
II UT microsites, Il UT, MF microsites and FG control. Tt can be seen that the microsite environment formed by uprooted
treefalls has a greater influence on the decomposition and nutrient release of litters than that different decay classes of

uprooted treefalls.

Key Words: Picea koraiensis-Abies nephrolepis-Pinus koraiensis forest; uprooted treefalls; decay classes; microsite;

litter; decomposition
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SRR AR RIEET R 2 RE R e Ry A — e e RV R E S o S5 R o
fift 3 Z I A R M TCHA DI . A, A SCRAZIR AT AR A TR A JR J5 T R BIF ST X 4, LA A A 43
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1 ARREHARTGE

L1 AR5 XA

WF5E DXCBAE R VTR B G B IR ORAP X, 57 T/ N 220 LK Y 2R P Be———ak B A7 0 S DK ) AR 3k, b 2
HEBRDN 47°6'49"—47°16'10"N, 128°47'8"—128°57"19"E . J& Ty KRRtk Z= KU fok , & F 3™ 9 H T B
KEZHERTE 6—8 A HIRLM, A FHSR RA -0.3C , AE K E N 676 mm, Mtk 3 0 Ki s, &
B FRMRIS R R DAZTAN A E R TR AR, BT 2 FF b P 35 B2 2 A Rl N 21 A ( Pinus koraiensis ) NAKE ( Betula
costata)) M ( Ulmus davidiana) AR (Acer mono) \Z1JZ 2542 ( Picea koraiensis ) FI RV K2 (Abies nephrolepis )
1.2 it

I A O 38 A AR AR T B A R B T -0 RS ST b B AR SR AR B —— = ¥ A2 LA AR ( Picea
koraiensis-Abies nephrolepis-Pinus koraiensis forest, PAP) , ZEIZMAINBEE 1.2 hm*(100 mx 120 m) BYFETEFEHD
R4 Rouvinen ™ 4 Hi MR A 2 R 430k B AT S8 28 BTl B S iy T 9%, A IV 23 3 A~
JE SRR AR B 18 Bk, 85 8 AR 18] A ( Uprooted treefalls, UT) 30JiE (Pit Bottom, PB) | F:1fi ( Mound Face,
MF) S7 H B S/ R DT B —Fh s B 3 AN/ NRE DT Ay 52 5 [R] IR A AR A AT 1 AR B PN R 52 i AR
FHIT BRI AR 3 (LA R I FRARER , Forest Gap, FG) B BIATE 1 i AR B A1 o 32 $i MR Tt 1) 5¢ 2%
BRI 3T B AR AT AR G5 BT8O AR AR PRI AR 53 G 1 ( AT S FR AR 3, Intact Stand, 1S) , [F] ISR AR B K2 AR P4
RO E XS B
1.3 A ry s Kk s

2019 4 6 H WAL SRR AR = Fh V% it MBI 53 DX B AR IR A HE A% i 221 b R A AN
PR PR P | 26 R 22 B0 LA I RS AR . Rl 1 S 50 28, TR s /K oh sk e+, B AR
RIS M RAR N 3 B B LL A 3 A DL AR R EAR > v B o5 B LU T R, B4R PRI 10 g, Herp2T
S g, M 2.5 g, (ORMR 2.5 g, 1RZEAIT 0.01 g, JERAELEHAE N 15 emX 10 cm, HRK/NR 1 mm; Bt
il 165 48, H P B E b 2200 2 4 TR M S A5 T, DA S AN 0 1Y 2 A 5 T TR I R 9 A 22 )R
B, B R R R IS RS R se el R AR AR A R 7 A S 0 Rl Il SE % T
IR AE &

2019 4 7 A WICE A & A4S, T 2019 4E 8 .9 A 10 AR 30 d A& BURE— Y, SEHURE 3 ¢, BRI
33 ASPAVE M (11 NIBURE X3 WEAT ) P N1 SE 00 2 A RE L CTE 0.149 mm W b /O il , BE 2R TURRY) .
VEIRTE I AR FIZR Y, 4 BB AARAE BT BN TR AR, 80°C T AL - 2 & J5 FRIBCH T B &, J5 K A 7%
MRy RE IR 0.25 mm T fREAEE
1.4 V&M 2H A0 4R I e

PTTE I EFE bR 4 C 2N 2P JuER, 4 C IuHEAHEAWIRA L (TOC) PE ;4= N TR
K R BRR - i S TR T %, LI BUE I 5 42 P T3 R FHMRBR IR - = SR 28, SRR P 0 (i, PR 75 M)
R ICRWEEIR 1,

F1 FEMVGEFS TRIRE (FOELbRUER) / (g/kg)
Table 1 Initial nutrient content of litters( Mean+SD)

F%43JCZ Nutrient elements C N P
VLA 1E Initial value 719.43+14.04 13.90+0.97 0.99+0.01

1.5 Hdiabr
PV AR B R

XL
RM =~ X 100% (1)

0
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AP X T RIAG B () s X, I E o3 o« i TE] SRR BT (g) o
O k B IE ST Olson 48 EIUR AR AL >
y =ae™ (2)
A,y M BRI R (%) 7 50 HIESEGE NRFRE(g g7 a™') st ToMEITTE]
PATE I 5090 e i 1a] (F3E)

tos == In(0.5) /k (3)
PRVE 438 959 JT s st 1R] (R 5301 >
toos == In(0.05)/k (4)
FRIPTCRFIRH
NR = (X, xW,)/(X, x W,) x 100% (5)

NR<100% , F/n V&Y it B e B kA TR NR>100% , s V&) A fi B P oe R R T4
WA, P NR 2 RTE IR JCRAYSR B A X X, 70 iR W HR I 2R ¢ 220 B R v i R (g) 5 W W, 0
SETEWI RIS ZIF v F 20 P8 7% M SR P JC R EE (g/kg) o

fiiFH Excel 2016 B FREHE T 115 & WHE AR 0 V- S E AR AER 22 , (1 ] SPSS 22.0 FA4%F 25 FR bRitb AT ARG
3T R A5 AL IR 4T 07 25500, IR Origin 2018 AR &, JHHL A 1 75 22 5317 ( repeated measures AVOVA)
ot EHR 8BRS R B B 95 4976 R0 22 5 s R Pearson A A B B AR
50 R T VR B 3 5 96 4T SR B2 W05 e /2 5 00 (LSD) KBl —
MR P it TR B R IR IU AR AR ] RIS R R AR R A JE A2 A o I ] SRR R B 22
SREME, BEMKFBON P=0.05,

2 HR55%H

2.1 PRAREIA L SR G R M 2R 0 A R i i ) o 0 9% T ol 3k B SR ) 52 )

FH T 1T AT B ik R B MG N, & (T ] it 1 o ke BR R B W R bt/ N . 28 90 R A3 M, % BRZH FG
FIIS P75 1Y 5% 58 3843 5312~ 80.93% H1 81.33% , UT . PB HI MF i 57 i1 i 7% W 149 5% 8 5 23 51~y 78.07%—
82.97% .83.70%—89.23% F1 80.60%—85.10% , 1] LAF i, T 7 1 A1 43 figk B[] Xof 9 v - o et 2L A B 0 385 A
M (2% 2) Bk 11 9% PB G Hu Ak, LB GO MR P8 35 43 90 K5 19 T H R AR 50006 T S AH L B A 7E i 2
P2 R (P<0.05) (K1),

x2 EREKEEEZMHIMERIR S BHENAEHRENFITERBESMN=ZEEFTESN
Table 2 Three-factor analysis of variance of decomposition classes of uprooted treefalls and microsites type and decomposition time on the

influence of litters mass and nutrient element residual rate

5

S of Litter mass /g C/(g/'kg) N/ (g/kg) P/(g/kg)
Parameters
F P F I3 F P F P

DC 2 0.740 0.481 2.424 0.096 0.264 0.769 0.415 0.662
MS 2 12.980 0.000 2.105 0.130 3.833 0.027* 9.184 0.000
DT 2 19.665 0.000 0.821 0.445 10.720 0.000 25.019 0.000
DCxMS 4 2.096 0.091 8.048 0.000 5.130 0.001 1.545 0.200
DCxDT 4 0.222 0.925 1.031 0.398 1.782 0.143 0.552 0.698
MSxDT 4 0.034 0.998 0.981 0.424 0.373 0.827 0.171 0.952
DCxMSxDT 8 0.332 0.951 0.382 0.926 0.489 0.859 0.246 0.980

DC. $RHEIA 2459 Decay classes of uprooted treefalls; MS: ik or M2 Microsite type; DT A fi e [] Decomposition time

2.2 ANJEI A A AT MR AR 2% fol . X I 7 - 0 3R 1) B2 T
PRI — N A S R, Syt — 2D B AN [a] i AR B AR 2 A5 B BT b 2R B R J - fie
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xR CJod [J30d [ eod [HlMlood

B LH YR T H
10571 a a a I A A,
b By be
90 b ¢ c ¢ i ¢
c
75 + -
S 60t -
E
E 45 | i
8
5 30 L
o
s 15 F o
S
& 0
5 il 111 v 1 il v
7 JB R4, Decay classes JBREEESR Decay classes
=2
= P
& FET AL popiita:]
m 105 a a a [ _a a
& mL me M ab b
=2 b L b
E oo ¢ ¢ e - by
g 75 +
x
E 60
45 +
30
15 +
0
I 11 v PN s
JE P22 5% Decay classes Forest gap Intact stand

El1 AEEBHIFEESERERERTEETREE (%) BHBRENTL
Fig.1 The residual rate ( %) of litters under different types of microsites and decaying classes of uprooted treefalls varied with the

decomposition days
FG: FRBR Forest gap; 1S: K% Intact stand ; 7S [7] =5 2 R AN [R] 43+ figk st 8] 4 80 8 - S o 3 B SR A 0 3B R 22 53 (P<0.05) 5 B H I 34 R -
{H AR MEZE (n=3)

AR R AR AR E B T, Olson 42 HY O FE BB T UEATASIOL( 36 3) o A5 B8 1 A0 A 7 I 43 FRp A TR0 f 4 5
FEOHE R, UL Olson $8 5 R BE S H 4T (AL A T ST M 1 98 95 23 i 81 45 (R*> 0.5, P<0.05; R >0.75, P<
0.01), FATEMAEAER E  0.61—1.42 53 50% 1 95% Fi s B5F 18] 4351 4 0.49—1.14 a F12.10—4.92 a,
P53 1 95 % T I 1E] 249 S 43+ S0% A 4.3 £ , 26 TR TE I I 0 ) o it ol B L g )

5 UT oz b P76 5 3 M AU <k g (1.42) Sk (1.13) Sk (1.10) 575 PB G2 B JA 7% 0
B 3 RN fey o (0.84) >k (0.75) >k (0.61) 5 75 MF $3 37 b b 8 76 - 4 20 i 3 RAR IR N ke
(1.06) >k oy =k y54(0.89) 3 H1 AT 1, AN RIS 2 18] ) 43 ik 36 & 39 T 25 57 T ) — 8 2 4 2 1 4 AR £
KT, BT b 7% 53 R A KNS <l Sy Sk 3 FTIRZH 1k (1.42) Sky(0.96) , BE—AEUERA 1S X 18
5 UT $0r #3858 A8 95 0 1) 43
2.3 PEARMEI A L SR RN ST 2 0 LA K Ak s TR X6 9% 3R 43 0 2 AR

JHTEIT TR C % R 2R 5 AR (3 A e S S R T L ) 38 ELAE FHAFAE AR B 35 M 22 (P<0.01) (R 2) ., 7847
it AR R FG IS (9 C 3% B AR N - TR a3 UT F1 MF (07 Hb 1Y C % B3R T R B i 218, Hoh 1T 4%
UT 7 Hi iy C 5% B3 3R R R (P<0.05) s PB fOr MY C 5% FE 3 N RR IR EE R K, 149, 2% PB o7 Hufy C
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BRERIRE TR, IV 2 T B BT TR s, vk C ok B S SRR T Bl 3, R BN B R X
(K2),
#3 AEABEEREREIAT SR EAEEN% B R Olson 3R iSRS
Table 3 Olson decay index model of litters in different microsites under different decay classes of uprooted treefalls

P AR P A S A A

Decay classes of FLLA . ’{.uﬁﬂ% ARRICE) R los/a loos/a
uprooted treefalls Microsite type Fitting equation Decomposition rate
4% ur y = 100e” 45! 1.42+0.57ABa 0.99 ** 0.49+0.18B¢ 2.10+0.78Ac
PB y= 100060831 0.61+0.15Bb 0.46 1.14+0.29Ba 4.92+1.20Aa
MF y=100e 7088821 0.89+0.16Bab 0.93* 0.78+0.15Bbe 3.37x0.64Abc
123 uT y=100e 10990 1.10+0.35Bab 0.98 ** 0.63+0.22Bbc 2.74+0.93Ahc
PB y=100e™07341 0.75+0.11Bab 0.69* 0.92+0.13Bab 3.97£0.57Abc
MF y= 100088821 0.89+0.31Bab 0.99 ** 0.78+0.25Babc 3.37+1.10Aahc
V& uT y=100e™ 13151 1.13+0.38Bab 0.92* 0.61+0.18Bbc 2.65£0.79Abc
PB y=100e 0835 0.84+0.19Bab 0.85** 0.83+0.18Babc 3.57+0.77 Aahc
MF y=100e™"0585 1.06+0.26Bab 0.99 ** 0.65+0.15Bbe 2.83+0.63Abc
CK FG y=100e 096121 0.96+0.24Bab 0.80 ** 0.72+0.17Bbc 3.12+0.72Ahc
1S y=100e™ 43! 1.42+0.68ABa 0.97 0.49:0.24Bbc 2.10£1.03Abc

UT: B Uprooted treefalls; PB: HUIRUSLHL Pit bottom; MF: FrIHi {375 Mound face; FG: MRBR; 1S. M4y AR/NG FHERRIF—
G JR 5 TR AR B R A AE W E2E R (P<0.05) 5 A FIK S - BEFRR [F] — 178 ¥ - 4% B8 R AP 7E W P25 57 (P<0.05) 5 * * FRIRFE P<0.01 /K
FREFRE; « FRTE P<0.05 KTV FREREE

P& N B BR SR 1T b S LR AR AR A J 2 S5 2 10 28 B FHAEAE— 2 ) 25 5+ (P<0.05) , 5 57 fifk
IR AFAE AR B &R (P<0.01) (2 2) . TEAMERE , FG AT IS 1Y N BR B R RN T - LI TR
#, M4 UT PB MF f7 28 AI ) N 5% B RNl 2 AR Hod T MK UT 34T i N a% BRI i
TFE(P<0.05) ; 9%  IVZLfH UT . PB MF fior ISR N 5% B R FFal T, BB B, T4 V4 PB
WOr LAY N BR B RS B IR I, (H N FR AR BRI RO L (K 2) .

JRTENT Y P AR B R ST o R A AR B E 25 5 (P<0.01) (2) . FG FIIS [ P ARFARE T
F- LT MR FEEY, FC ik 85 S E M & A & 4R 1S WISRIUN B UT F1 MF o7 Hiiy P ok B e
R, 0 Ry Bt o 4% UT  MF f807 3 K IV 4% MF 337 Hi i P sk BE R FF#AK (P<0.05) ; PB {357 M
1) P AR R E P I NS RIUCNEER, P AR RARRI B (K 2) .

2.4 C NP JCER X% o3 fff o 2 i i g

AT LR PR P - R AR B RS FR 0 L R R B R LA B O/ N HEAT AR SEME A, R IR TS M RS P sk
BA FRAE T A T M 2SR rh A £ A b S B 0 3 IE ARG G R, 5 N R B R 11 9% UT \PB a7 b 4% UT
S IVEE UT \PB Al MF 57 b DA e FG % i rb 52 5 25 sloil B 35 0 IE AR SGSC R, 5 C MR B R AUFE 1T 4%
UT . PB o7 s IV PB MF o7 M HP A7 7E A I 2 ok i 38 IE A SR S R, JRVE I B AR B R 5 C/N e T4
UT a7t 2% UT \MF S A FG X e rp 52 8 28 sl B8 A OCOC R . U 1 R I i 3R 20 e = A [
JE Ml e A R T B AR (R 4)

3 e
3.1 AR A L S G RN ST b 2 TR LA R A3 it i 1) XoF 18 26 P o 8 4 ok B 2
PV% o3 fif S Bl A 25 R G G PR AN A AL 0 E R AR50 YRV M B G 2 A B3R S A

PRI R AL R Y ARG | it st 1) kR 9 SRR A i B B R (P<0.01) . JRVE I R AR
B R Bt ik B TR 0 T S T A AEG , O 78.07%—89.23% , 115k 2R3k 20% 25 A7, 7] BE A2 Rk U v i 1E b 7E 43 fir

http ; //www.ecologica.cn



24 11

WREE 45 VA2 ZLARARI AR (B A B A ST b X 8] 75 Pt 3ok 3 K 37 73 TR H) 52

9755

NER B % CRRE R
N residual rate/% C residual rate/%

2]
P residual rate /%

105

90

75

60

45

30

120

100

o0
(=]

D
(=}

S
(=]

20

135
120
105
90
75
60
45

["]ABab
Aab Ab

>

|Aa

[Ab

AER% [Jod

BCaAap,

Aa

AaABga

ABa

[BaBa

1304

B 60d

HURA AL

4

aha

[AaAa

Ba

Il o0 d

lAaAap

I eyl

AaBa

Ab

apa

laaa

30 F

ivix I 11 IV OBk BRS 11
J& 24548 Decay classes

AR I IV AkBR A

B2 FERIHE T & SRR R AR R E S R MBI ) B B T RA B E (%) MM REHEN
Fig.2 Nutrient element residual rate (%) of litters of uprooted treefalls at different decaying classes under different microsites and control
(forest gap and intact stand) varied with decomposition days
ANIRIKR G FRER R [ — I 18] AN [ 9 AR A A T2 55 % i ) 7 3R 43 U R AR R AP AR 3 M 25 57 (P<0.05) s ARG 7RI [7] — Ji AR £
AR RESF P ANIR] 437 1T 18] 6 0 v 1t 9 03 TR R 5k B R AP AE 3B M 25 57 (P<0.05)

VI B AL A A T L/ NI HE [X A K 2R R AT V7 et b v 2 T 5 TR ) T U v
Yt i

AN, Olson 15 BRI REAL 55 I A AR 00 45 SRS 3 0 08 9% iE A s 25, AR SIEI0 0 U8 V5 I 4E A i R & ohy
0.61—1.42, SEPNHE RSB (F S) , ARWFGE B0 5 8 TR LILSZ58 Ak 008 25 o0 i v 561
FELZ P, o T MR Tty 9 AR ) SR AR A LR AR AR Al R AR S B4R T A R,
AR A e I T AR L b RRIAR ' 0 A 9 P20 i 0, 0B 257 A ARG BT ARG BT 9 DX Il 0 1 T 2 0
B IRTENT SRR k43R 1.21—1.64 F10.88—1.94 , B I iy FASIF 4T A9 4k %, vl e JE i TR 22 5,
%Yﬁﬁ%,ﬁﬁﬂfﬁ%@,mhs] )
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x4 AEBRERFEREOATERILBAAZHHNRERBEE RSP TRREERR C/N HEXHE
Table 4 The correlation between the mass residual rate of litters and nutrient element residual rate and C/N of different microsites at uprooted

treefalls of different decaying classes

y oL A >
Dy oo st il M O Ve M)
I %% uT 0.803 " 0.777* 0.866"" -0.793 "
PB 0.885"" 0.902 " 0.927 " -0.353
MF 0.412 0.439 0.691" 0.128
4% uT 0.260 0.900 ** 0.818"* -0.763 "
PB -0.103 0.593 0.911*" -0.334
MF -0.057 0.391 0.930 " -0.799 **
Ve uT 0.618 0.759°* 0.834 "¢ -0.406
PB 0.789" 0.700 " 0.695" -0.164
MF 0.723" 0.718* 0.890 " -0.307
CK FG 0.120 0.852"" 0.874"* -0.887 "
IS 0.572 0.449 0.677" -0.018

# x FIRTE P<0.01 KV FHISCHE R, « FIRTE P<0.05 /KF PSR (XUR)

R5 TRFMEEFZEMIBEBHLLER

Table 5 Comparison of decomposition rates of litter in different forest types

Feyue S IIFEE (k) GRSk
Forest type Decomposition rate  Data sourcer
r ] % 3547 V% - [ IH K Deciduous broad-leaved forest in warm temperate zone of China 0.21—0.35 [33]
rF 3 T AR Pinus massoniana forest in subtropical China 0.21—0.70 [1]
FEFHA N TAFMIIRAZHR Artificial mixed conifer and broad Pinus sylvestris forest 0.24—2.07 [4]
AR PR AR DEAR TR AEHK Cunningha mialanceolata and Tsoongiodendron odorum mixed forest 0.25—1.19 [34]
KA IR AE £ MR ASH Secondary conifer and broad leaf mixed in Changbai Mountains 0.27—0.76 [35]
Kt LIS FARK Larix princippis-rupprectii forest in Guandishan 0.33—0.42 [36]
INDLBLWe VS KLLT AR Picea koraiensis-Abies nephrolepis-Pinus koraiensis forest in Xiao Xing’an Mountains 0.61—1.42 AL
TEFE 5 RIS B BR Tropical forest in Jianfengling, HaiNan island 0.84—1.58 [10]
S5 W1 LT AHE 2= KURE K- Subtropical monsoon broad-leaved forest in Dinghushan 0.88—1.94 [37]
R I RN H 2 Z= M AR Tropical evergreen monsoon rain forest in Jianfengling 1.21—1.64 [37]

AHIFFE K B, AR A 42 S PR V& I R o3 e A B R ) (ER AR [R]— FR AR A S 2 S A T, B
7ML B R T o it R SR I — B ARG R ke Sk Sk, FERTRRZA Ak Sk o TEIX 3 FRIOL
Mo, UT 07 i B e BvE s 4, PB o7 hdse 220 5 70 2B KRN, PB ST 25 H B 22  AK 43 O 1
B, FEEA W T SR DR 2 B BRI, T EE T PB {87 s i U8 7% A A 2R 1S Ko R o b e ) 8 B
FERTEAE F R 08 7 o3 s T IR B/ K FIZE B VE R R AP, s T8 3500 2 1A R0, P 4 2 94
TR A, ARG 1S X RO U, FG o BEELAT BN s il (R R K B Ry s ZU R D IR S S50 v - 28 g PRkt 11 78
T AR R A 7043 W MR, T RAAR T i R, X 532/ ) FsoMaRE 25 BB GE 85 SRR &, BEAR
(7] 21 70 (R A7 s PR X RV kB o R 3 T — e PR
3.2 YRR B SR GO BT MY L K o figt st 1) 6F 8 7 1 33 2 BT 1 52 i)

C.N.P Y FEARY BT E RS F LR THRIAENES C N M P TERBIRER,
A BT INRBRM A Dy U ER 22 AR R A R R 20 N AR SRy pe e A A K R A 0 A A LA S5 4 B il
5, HB RO AZ 8] C/N BT REE R EN C/N K 49.49, & T EHMAESRZREMEYR C/N
(44.30) 1 HEFSE BT FEIRIEY) C/N>30 I, N XHHAE 9 0055 3 BA BREIE AR 5256 v 45 ST oA
I C/N i 43.16—65.35,C/N $ 2 KT 30, B 45 Gl 1) 98 7% it o3 2, AN T8 3R 0 R 0 BRI

http ; //www.ecologica.cn



24 11 WREE 45 VA2 ZLARARI AR (B A B A ST b X 8] 75 Pt 3ok 3 K 37 73 TR H) 52 9757

RO FE PB o R N SRS BT C SRR R, C/N BE C S EA R R [ £E UT il MF 07
o N B WEAL, C FrE I LA, C/N B C Sl LI LTt 3 AT BB B R RV R B A 43
JELST AR S 6 7 A o0k JEL 01 (A C N TG R R BEIGEE E 5 R U I R S (G 0 S FE S R, S 3 ¢/
N £ IR DU () UT MF 7 rp s 0 C/N FH 3 B Z R R R A fedk— 225, ik, C/N JF R g
1 5 4 I BT 95 T A 0 R R 0T 8 43 gk R 07

P 1ERBRMAER RGEMBREIHF=2— BB ERW 78 N/P KT 25 0, JATE Y /052 P v B il vk
58, ARSI C/P NP 43902k 700.71,14.20 , K F i B ZRMAE S KRG IRTE Y Y C/P(1132.50) \N/P
(25.00) 1, FrRL ARSI A ITE oA 2 PR, 22 WS R R SRR (B A L SR POR L P TR
BRI, TR 7 SR AN A st [R) 6 PRSI e B 35 R R ( P<0.01) , 7RV M4 s A, UT Al MIF 7%
STHUAY N P 3R B RIFEE T, RPN B PB WL A N P oC R AR 40 ) B - B - Bk | - ik
B, B R T a5, AR B, 2R R IRTEY) P A AR fh i AR A2 A W D9 25 |, B b
B P TR, 19 0 A R 22 | AR TR I B O R MR TR W 2 2 PRI R
W) A3 ik 4 R
3.3 EARBIA R SR 2 AL 4 gt vk 1] 49 38 T A

PR I R 5 AR B R — I T 22 AR I AR B R S SN ST H R A i sS BAE
X YR g I ) T A A B RN P ORI S AN B2 X C N RO AEAE AR B 2R R A (P<0.01) 5 HLAL Y B2 AR
FHOXH R 7 W O A R R 23 BT AN AT W A2 00 (P>0.05) o 33K 72 BRI kg Fl AR (B AC B B2 S5 0 Aot Sr th S U A o3
figt Bt ) ) S8 A PR 5 T R 22 2 W A BTN, SR Ay 8 9 Pt 1 43 i a8 27 22 8 DR 28 A 5 T, 1 K 4 [R] 28 [ s
VERFIRVE 03 o T DL, SHJR & o i A % o B ML AT R ilE— B F5T

4 #ig

(1) BT b R0 it Bk ) %o ) % P o e EL A A (8 35 520 ( P<0.01) |, TR P45 M40 90 K, 4% iy 3t (1) U 7%
- Ji i 5% BE R HES1 A . PBSMF>FG>IS>UT,

(2) BT 1B P 75 M3 s R HEI A < kg = gy Sk Skyyp Sk s T EHE R kR 0.61—1.42, 53 50% il
95% I T IF1A] 39 A 0.49—1.14 a F112.10—4.92 a,

(3) AWOLHLR PRV C N P F i BRI BRI, ST Hb X P8 3% it PR B A A i 2 52 (P<
0.01) ,%F N BB A & 520 (P<0.05) 3 43It T C N RSl 34 BA A i 35 52 0 ( P<0.01) 5 o7 b 5 4 A
RIS A AR X C N BHCURA W 2 &5 (P<0.01)

(4) JAIEN IR R P IYER BRI A o R R v Y A A S ai E E A EE R, 5 N 5k
B SRAVAE T 2% UT PB o7 4% UT a7 VS UT PB Fl MF §57. LA K FG X BE b 52 5 25 b i 35 1
IEAIRRR 5 C MFR A T UT PB o7 IVZ% PB MF So7 st AF7E il B 3 sk B B R R, 5
C/N 1€ 4% UT for i M2 UT MF o7 AT FG X IR 2 18 25 sl 38 A e G R
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