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WE. T2010541 A 2201155 A, A AT BREEREH LR R Quercus acutissima, 4 A Cunninghamia
lanceolata, I B.A» Pinus massoniana % 3 #A KR > Mt T A E T EZBE 2 MEFER LRI DESTRGHFRE ., £ R L.
[ et A o BRIk R R T A A AY s 2 ARk RARCT R & (6=0.391 4), L R At B (k=0.238 8), 4 Kot (k=
0.209 1)#4k; M A% E SRS FTREEME(P<001), Sa4s it (C/N) 22 484 (P<005), £ &
o35 RAMFE(P<0.05), HHFRFE, ANHEERERFZEMX(P<001), 5 C/N EFfi48£(P<0.05); 4 #
SR, KA ERASER, BABFARBHERES, ANEFRFEREY LI, ONWWAKRZTHELSL, REESH
PR AR M B R, Aot Ar A et BB B M et AR e o ik Rk, RZ MBI I B3k XK R AR
HAER, moMI16 ARG, FRES MG R AR GRS BRERALT -2 AY; 2 Olson 548 AL AL,
BRI S M ASE T, BRI R M AR E TR, MR loso, Loss 271 32 K 0.09~0.20 a #=
0.10~029 a, # At o #4542 0.11~0.60 a F= 2.91~2.97 a, T BAN T L2 BRAFAR D BRI Loso, Loos 2 F) 45 42 0.06 a F= 0.09 a,
BRI B R K 0.19 a F2 0.36 ao A HUBE tos ik vt 47 42 0.09~0.11 a, A K=t % 0.01~0.09 a, & & A4et
442 0.07~0.08 a; H WK toos AR v 3E K 0.10~023 a, Z E# vt 442 030 a, A A vt £ kAR 4k 5 #4542 0.01 a,
ELEMKRSMHIEK 0.32a, B3 46430
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Inter-site incubation with leaf decomposition for three forest types

CHEN Lisha, ZHANG Jinchi, ZHUANG Jiayao, SI Dengyu
(College of Forest Resources and Environment, Nanjing Forestry University, Nanjing 210037, Jiangsu, China)

Abstract: The litter bag method was used to conduct an inter-site incubation experiment to study leaf decom-
position changes and nutrient release for three forest types in the hilly areas of southern Jiangsu Province from
January 2010 to May 2011. The Olsen exponential model and correlation analysis were employed. Results
showed that the decomposition rate (k) of broadleaf >coniferous species with Quercus acutissima (k = 0.391 4)
> Pinus massoniana(k = 0.238 8) > Cunninghamia lanceolata (k = 0.209 1). The initial N concentration and &
were significantly and positively correlated (P<<0.01, r = 0.843 0), but k£ was significantly and negatively
correlated to initial C/N (P<<0.05, r = -0.791 0). Meanwhile, the weight loss rates were significantly and
positively correlated to the release rates of N (P<<0.05, r =0.264 0), P (P<<0.01, r =0.340 0), and organic
carbon (OC)(P<<0.01, r =0.910 0) but significantly and negatively correlated to C/N (P<<0.05, r =—0.766 0).
During decomposition, N and K were totally released; whereas P was released or immobilized. The OC release
rate gradually increased, and the C/N value of leaf litter decreased. Inter-site incubation showed that a faster
litter & occurred with coniferous species incubated in broadleaf forests and a lower k for broadleaf species in-
cubated in coniferous forests. The Olson exponential model for leaf litter decomposition indicated that inter-site

incubation decreased k for (). acutissima and increased k for P. massoniana and C. lanceolata. After inter-site
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incubation for Q. acutissima, decomposition of 50% and 95% of the leaf litter extended 0.09-0.20 years and
0.10-0.29 years, respectively, and for C. lanceolata shortened 0.60-0.11 years and 2.91-2.97 years, respec-
tively; however, for P. massoniana incubated in a (). acutissima forest, decomposition shortened 0.06 years
and 0.09 years, respectively, and in a C. lanceolata forest extended 0.19 years or 0.36 years, respectively.
For 50% organic carbon decomposition, incubation for Q. acutissima shortened 0.09-0.11 years, for C. lanceo-
lata it extended 0.01-0.09 years, and for P. massoniana it shortened 0.07-0.08 years. Also, for 95% OC de-
composition, decomposition for Q. acutissima extended 0.10-0.23 years, and for P. massoniana shortened 0.3
years. However, for C. lanceolata incubated in a . acutissima forest, decomposition shortened 0.01 years and
in a P. massoniana forest extended 0.32 years. [Ch, 3 fig. 6 tab. 30 ref.]

Key words: forest ecology; leaf litter; inter-site incubation; decomposition; nutrient release; Olson expo-

nential model
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IR RIRTER T, JRIE A B s, U AR 2 EE (C/N) (B BAR 0T 6 I 3 ff S sg i ok 7
5 A IRUBE 18 8 V& 40 3 gk WF 9 e 3R T () o A 5 A0 A6 AS TR) S A 4 A i A R ) g 22 S ) {H A
RN, RPFEE A EREZS Y M TRX . SV0FE . HEPAbm e X i v S Rk
DX S5l AN [ AR A A7 1) 53 i 3R 30 e 33 0 S S AR AR A BIE R 25 SRR W] . ANRIAR R 3, HL R P it o i i 2k
RN FR TR B AR BT, %95 e B KN CARJE I 9% B 5 10 53 i 3h B 5T ik
B, RUFFEZH X A2 AR Cunninghamia lanceolata, AR Quercus acutissima F 55 AN Pinus massoniana
S5 3 MR TR AR B S, WSS UR T IR G BT S O S0 R S O [R) f R 2E L ]
Fofr i3 9 Wb AN [ 3 il A58 T G e 3 30 R R 40 BRI A0 3 A8 R AL ARAE , A B T 1 R AR AR A 25 R S8 ) B B
M, FEXNHEMRET RGeS FERIAH,
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1.1 HREXEFR

BTV T AR AT AR 37 4 1L 73 35 (31°38~31°39'N, 118°50'~118°52'E) , J& Jb ME#viy 2= MU f IXC
XN R AR, U], AR, AKFEK, SRR 15.1 C, TR 229d,
AEH M 2 199.5 h, FEXREKE N 1100 mm, HJE LB 3, HIEDIETEEEN &, 14K 38~388 m,
PRI HAZA . BRER . H AN SliAR, ROTIRBC LR 1o 3 Fhobk 43 AR 3 B AL 45 LS B Lindera glauca,
—4E £ Erigeron annuus, %5 %L Carex spp., 7 Arthraxon hispidus, Bk AK Rhus chinensis, T 3% dh
Rubus hirsutus %5 .

1 BAEMHEELEMSHERRKR

Table 1 Characteristics of three forests where intersite litter decomposition was carried out

Rt WeEE/(°) Y 84/m Meltla %/ CBR -hm™) M4z /em 7 i /m B 5 /m R P

AR 22 E 85.1 45 950 16.7 24 11.2 0.61
JRER AR 18 W 88.2 45 700 243 5.7 17.5 0.86
IR AR AR 21 S 91.5 37 1 100 21.3 53 11.6 0.49

1.2 HRAZE
2009 AFJE T 3 bl Mg 3 SRR L E I = BRI R RIRS R L AR A S A R v it o TS
A RIRALAE S 1 mm (19 25 em x 25 em Je e o ffdeh, 40 g+ 487" HOX A0 3 iy - M SPATRERE T,
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Mgk, SRTBUR Bee . b e ileE A . o, 80, & E, ENRILGIE. 2010 4 1 A AL B K
ARSI 3 Mk oy v e 6 B R I il 3 M v A%, 24 4% B, L7248 WARTICE TAE ALY
i, RE e R FEERE, A E R =10 cm, ££ 2010 4£ 3, 5, 9, 11 JJ 12011 483, 5 I jfi
LWy ds, & 3 WEE, HHRI L SWEMY, 70 CHETFRBUR, BEERE . o0, Btiesy s
ME . 2AMESR S AN E ; ST HEBP A%, 28 KGR A HLEK ] 5 8% R A
=g m#aE
1.3 St wAE

U8 5 W fip R DL BB AR R AR, RO R = (- I ) IR % /) 46 B ) x100% 5 743
RO =1 (¢ I 0] 35 53 J3 e 1 () b Jo 5% )/ (R0 46 3% 20 R B x W) i i Jo 4 ) 1x100% & 1E )5 1 Olson 45 %4
WAL y=x/x=ae™, Hy o IRE AR, o MBEIESE, kN R EG T i BRI,
xXo WA AL, o 2 ¢ ) ORE s A LB 0 A RN, wo S A HLBRADAG &, a2 ¢ A HLK
T, BIRGIT M % A Office Excel 2007 5z SPSS 17.0, FH.rp 7 22434 Al One-way ANOVA, #H14: H
Spearman’s rtho Z3#7, £ 41FEA [R] 2255 8 %P F Duncan’s multiple range test 4347 .
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AT REIT, WIER 2 A AR R, B S B (18 1) 5 RRERUA 3 o iR s R B 2 TR
WFI G AR, S RAA S T AR CNEHS WG —2G 3 WA &2, B, B
BRI R AR R BUAZ AR M > 5 AN > FRER I, A2 AR By FEAA I Bl v BRI, RS I W Al — [ 45 52
B APUBRRECRRRBR M th 2 e, 5 4-8 A D EME TIEA, HRARZ(E2).
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Figure 1 Variations of weight loss rates of the litter from tree species at different forest stands
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Figure 2 Variation of nutrients and C release rate in leaf litter
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Figure 3 Variation of C/N ration in leaf litter

toso F toos( 501 S0% KN 95% T i B[] ), 45 WLZR 2. ASHL >t . RARM A9 40 ff 280 k(0391 4) e, 5
AL (0.238 8) a1, F2A(0.209 1)l & &G BRERM 2 2Bk 28/, AR F1H A 43 2
Bk R SARMAHEALL, toso MRARMZER 0.09 a F1 0.20 a, FZAM 4% 0.60 a F1 0.11 a, HREMTE
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JRAER ) it b 45 4 0.06 a, TEAZ AR EMIER 0.19 a5 foos AR IEK 0.10 a F1 0.29 a, FZAMN4i/E2.97 a
291 a, HENSMLERRAR #4556 0.09 a, fEAZARIEMZER 0.36 a,

®2 AEMSMETIER Olson f5 HKE

Table 2 Olson exponential model of the leaf litter decomposition

3 fif I Olson  Hi 1 71 P AR Gyl F Ak toso/a toos/a
JRRAR 53 i 3 IR AR y=0.781 9e¥' 0.977 1 0.391 4 1.14 7.03
H2 R Gy fife 3t SR AR y=0.809 6304 0.933 8 0.390 4 1.23 7.13
AN RRER y=0.836 4¢3 0.919 0 0.384 9 1.34 7.32
JRAR 5 fife IZZN y=0.929 9 025+ 0.974 8 0.266 4 233 10.97
TR i o BA ¥=0.922 5020 0.944 6 0.209 1 2.93 13.94
LR 2R ¥=0.962 9e 02> 0.979 0 0.268 2 2.44 11.03
JBRAR 43 ik 3t /N y=0.886 9e 2% 0.976 9 0.239 8 2.39 12.00
A i st TN ¥=0.930 2¢034# 0.980 8 0.234 8 2.64 12.45
R TR y=0.897 3e028¥ 0.942 1 0.238 8 2.45 12.09

A U A % Olson FEEBRIUAU G Z5 /IR 3. IIRE R R BING BOREST . A g JRERT
I3 FRECE(0.673 6)fc i, 2R (0.330 3) )5, HEM(0.303 5)&EA%; HEE: MR 28k 22
AN, RER M G3 i BAL b TERRER S0 R 078 K, TE S AN A il A /)N, B RAS I i Rk B K. H5A My
MM, toso BREEM45%8 0.11 a F1 0.09 a, FZAMNIEK 0.01 a F1 0.09 a, hEFM455E 0.07 a F1 0.08 a;
toos WRER I ZEH 0.18 a F1 0.23 a, FZARM-TERRAR T4 5L 0.01 a, TEL RN/ EHIER 0.32 a, M
M 4EsE T 0.3 a,

&3 AEMANER Olson fEH& R

Table 3 Olson exponential model of organic carbon in leaf litter

ik 4 B Olson $5EUBIM  Yosiz AR oy Z Ak toso/a toss/a
TR 43 it 3t JFRAR y=0.880 3¢5« 0.881 5 0.673 6 0.84 4.26
FEAR 3 fife 4t JHRAR y=0.788 5e0%% 0.767 3 0.621 5 0.73 4.44
Iy R 43t 3t JRRAR y=0.791 5e063¢ 0.492 8 0.615 6 0.75 4.49
JRRAR 53 i A y=0.937 4¢0%' 0.786 8 0.331 1 1.90 8.85
2R 3 fife 4t A y=0.934 3030 0.755 7 0.330 3 1.89 8.86
Ih AN G fifk 3t (N y=0.943 1e030n 0.814 0 0.320 1 1.98 9.18
JRRAS: 43 fige 3t o R y=0.932 le32% 0.803 7 03128 1.99 9.35
ARGy fift st AR y=0.928 2¢0312% 0.700 1 03123 1.98 9.35
Ly A ) fi A y=0.935 1% 0.619 9 0.303 5 2.06 9.65
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JvE MG R S A AR 40 RERA . B BCE BB, N E8UR, BARR . C/PEEMR, .
BB, CN AR, DREMCPMEES. 3MEETRMEESARE, W, OUPHEERKREE, HAR
HAZ5 7.

i 75 ) 2 ik SR 5 A O U0 B A 2 LSOOG RO NSRS PR - R R Rk S0 06 RS B> R
B 3E IEAHSE (P<<0.01), Figlhs C/N B35 GG (P<<0.05), SHIMGHE . WItasr . 9146 A PLAK B 7 B
FYEAE o KW Olson F5 KB RURLILL I 1R 70 i R 850 K (DB, W0 46 SRUBCRE 70 BB R, i) 4 C/N iz
N o W A R AR AN IR 0 B A AR OGP (3 6) R W . iR B2k R S W R | A HLBR B
M IEAR (P<<0.01), S5RBR L F EMK(P<0.05), 5 CON EBF MK P<0.01), S5HFIK



