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Decomposition of Cryptomeria fortunei leaf litter in subtropical and tropical China
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Abstract: Cryptomeria fortune is a special coniferous species with very high economic value and plays an important role in
carbon sequestration and atmospheric purification in China. In order to explore the effects of climate warming on the litter
decomposition, the decomposition experiment of Cryptomeria fortune leaf litter in three sites ( Qiandaohu in Zhejiang
Province, Dinghushan in Guangdong Province, and in Jianfengling in Hainan Province) were conducted along with climate
gradient, using litterbags method. The sites represented the mid-subtropical area, southern-subtropical area, and tropic
area, represently, they are with different temperature. The results indicated that significant difference (P <0.01) was
found for litter decomposition rates in three sites, and litter decomposition rate was ranked in the order of Jianfengling >
Dinghushan > Qiandaohu along with the gradient. We also found that annual decomposition rates of leaf litter in Qiandaohu
was significantly correlated with the initial C/N (P <0.05), it was significantly correlated the initial nitrogen content in
Dinghushan (P <0.01). Insignificant relationship between decomposition rate and litter substrate was found in Jianfengling

site. The result approved that the influence of climatic gradient on litter decomposition is important.
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(Long-term intersite decomposition experiment in the United States, LIDET) | fill £ K B¢ 3 5% 4 % 52 % ( The
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W2 ( Cryptomeria fortunei) FAZFHIAZIBAEY) , W ERA R, BT ITA, WAL 54m, HMRE, &
B, BOREE, SR RN, NS, ST ER R T RAF R AR, Rl MIAZ A AR
TENE K, A BMIAZ AR B REW I 60kg — LAk, BEM Ik — AL B B 25 A< i B I, AR 3 [ s R
s b WEZERH . W2 B RKILBRE 2T A& 1 SN S, ZEWLAE X B ILE XK 8 /R
XA A B A E REIZA, S EALE 267hm’ . K B ILEAESEAHIERE SRR, B b4
TRIER BT, R B IR B A R Z —

R I, A SCEPEMIIZAE A PFFNT G, B RS [R] SARAT B AR 22 R R AU AR R SR AR R F IR B , BFFEAIAZ I
TEWITE 24 R AR RSB R Z )5 4 R R AU , BB AR U V& ) o0 X A BRI (1 b 4R bR 2
EHER, N RBREAHE R T RAREES RGN A Y BRI FIEF RN MR B A EZEE L.

1 HREH=E
1.1 BREFE Ao

YR ELEWTIA K B ILERR B AR X T, KB AL THLE I Im L i m m , s A E
Jt45 30°18'30"—30°24'55", ZR £ 119°23'47"—119°28"27", Hib 4tk Hp S $ty 6. 2k [ Jb R () 2o 8 b, SR IR
BERR I , TR T, M, B AR, FHIR 14.8—8. 8C  E [k & 1390—1870mm, I3 DILT I
B AREE N,

SRS A BIELEWTTLAE T 531 (0 S R AR TR 48 S8 L 909 2 XU S5 ) P b R i 4 QU ) T
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Table 1 The location and environment of three sites

1/ °C SS::v4
Bt LhE(N) I (E) L T IR g
. X R ; Mean annual Mean annual .
Site Latitude Longitude Region L. Soil type
temperature precipitation
T 5 Qiandao Lake 29°31’ 118°58' Y B 17 1430 AN ¢!
Sh351 Dinghushan 23°09’' 112°30' T PR 20.9 1929 T H
2R Jianfengling 18°40’ 108°49’ Py 22.9 2635 Tt H
1.2 LRt

2006 4F 3 A RIZEWFTLA K H ILE RS B AR X ARENZAE KT R, BEYREE BAXNT,
KT B —FR 7T 80°CHt RAE T, Ml & & 7K 3, [F] i AT A= Al € A& I IR IR Bk VAL BT R 11
VIR & &

R P Zs AR AR SRS 5 15 AR , B PSR UG 040 b 50 390 LLI A 3tb, 5 T 5% AR b P 4 28 1R B 225k AX
BT MRS ZENEIE , BARRRIBTIE Z R RE R f a2 1, JRTEY iR i
8. BIREYFHRERBAILERN 1.0mm x 1. Smm, M4EK/NHR 15em x 15em 1530485, 73R 4% B e e M
il B, AR E 24 10g, 485 T 2006 45 5 F R IR IE 4 53t A8 43 A 3 A s IR Y, 50 3 Bl s A0 b RS 000
YRR B ARROL, I 3 ANERE L ZEEH B 1 RIAELS, 3k 72 DN IpRds, s gt 2a,

1.3 FEAabEE
P& AR LS , IR A SR A AR R, FETE /K RS Ve IR 35 48 R TE & T8 1P, T 80°C 4R
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1.4 BRAbs

FH % R Olson'™! 38 ORI T FE YA TE 90 1AM R - X/ X = e 7™, 2P X ORI ] ¢ B9 T8 () , X, %
RREYRIE T E (g) & R REWFEIREE (g8 a0

KB E R T Z T (one-way ANOVA) LLEMIFZ I MTE 3 MR R 22 57 B, JRAVE W1 20
R FE Rk H SRR A H TR R Pearson A R B K01k, BIRAL B/ F H SPSS 13.0 £ 1%,

2 HBRHW
2.1 JFAEYIFERRER

H1 1 AT MIAZAE 3 /IRl R 20 A R AR E /1
I g SR U (S T8 L T S50, 3 1 B 20 6
AR EZS (P <0.01) o FERUEICHEHL, 1M 50% Fiy
o RIS [E] 4 1. 61a, 53 95% FFr i HBT [E] 2 6. 97a, 5L
PRINGE IS5 R KB 7E 1. 67a BIIEZ RIS D 0 T E R4
RNy 49.34% LRI 5 S50 BT U B A W) &, Ui
BRI G ROR R 18T S ikE b, 20 50% P i
HESSE] A 2. 48, T 43 fif 95% Fir i B4 B [6] U 2% 10. 70a
(R2)o &2a50Mf)G, M2 IRVE MTE IR IR 1) T 78
RENA43.67% ,FHIILK TERARRN 48.64% , T 5
B TERARERN 57.53% o

or o Tt
1009 —o— WLl

FEFAZ Mass remaining/%

2 4 6 8 10 12 14 16 18 20 22 24
fi5f 18] Time/month

Bl BAEVERESBIBRTERRZNTN
Fig.1 Dynamics of dry mass remaining rate in process of litter

decomposition during first two years

®2 WIRAEWSBHEEGE.SBAREXRY LB 5% 5@ E

Table 2 The regression equation, litter decomposition rate, correlation efficiency, time of half and 95 % decomposition

HRAB(R) it )/ a 95% S} TEl/a
J Rk
#:Hll, [E]Bjﬁ ﬁ'ﬁ?ﬁ( ) Correlation Time of half Time of 95%
Site Equation Decomposition rate R . T
efficiency decomposition decomposition
#i Qiandao e = 100e =% . . . .
T %) Qiandao Lak y 0.28 0.28 0.92 2.48 10.70
S0 Dinghushan y = 100e %3 0.33 0.91 2.10 9.08
QU Jianfenglin = 100e ~%-#* . . . .
QU4 Jianfengling y 0.43 0.43 0.92 1.61 6.97

2.2 wta s XIS R ¥ ) S0 Ak B
MRz iavE v iR e A B IR 3.

®3 NIEBEWMANBULRERTI RESNIREE
Table 3 Initial chemical composition of litter and the standard error of the mean of three replicates

NS NS
HN/% B P/ % B C/% BARILON i Lignin(N)/%
YI4E & Initial concentration 0.80 0.03 48.52 60.79 36.29 54.80
#rifEZ= Standard deviatio 0.04 0.004 5.09 6.37 5.17 6.48

XHREYIRI IR FICR & B S 0 R E R R ERTA ST (R 4) , AT 4 SRR W, 76T B IR A
HRED R R E LR 5018 C/N 2REMR(P <0.05) s 15 LA b d R H Ak H- 5804 C
HREMBEMR(P <0.01) fEREIRFEN, JAVEYI 0 E R HE Lk ESREY SR or R T EM

FAEHRARAK , BIRK B K
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x4 NILRABEWHSBER(h) SMARLERSHEXRE

Table 4 Correlation coefficients between the parameters of Initial chemical composition and decomposition rate constants

ARBE#E ARBEHE

AN B P W C AL C/N Lignin Lignin(N)

TF 5% Qiandao Lake IR A A R B 0.875 0.690 -0.984 -0.999* 0.060 -0.248
Sig. 0.322 0.515 0.115 0.032 0.962 0. 840

#431L Dinghushan IR A A R B 0.768 0.540 -1.000** -0.971 -0.129 -0.427
Sig. 0.443 0.636 0. 006 0.153 0.917 0.719

R Jianfengling IR A A R B -0.857 -0.972 0.337 0.543 -0.895 -0.715
Sig. 0.345 0.151 0.781 0.634 0.295 0.493

o+ o 7E£0.01 KPEEMR; = 7E0.05 KFBFEHAK

3 £i5itie
3.1 MIAZIRIE YN S ARAR B e

ERIFEERZEERENTIATFEHRHEREUARZ —. RN, CO, W EE Y )5, HBkR
HRREEK ETF1.5—4.5CH . KRBTSR RN, i T 320 B0, JR Y59 0 4 e 50 2 DL 5B A0 < 4% b
Mk, &AM VRV M Al SR MR EAIMRIR - Bl > SE BT > 187 > SRR,

TE R E AR SRR b B 4G B, RS R A R R TR . BLERTE R R STIREY & fE
B0 T 590 0.39—1. 12381 B 0. 29—1. 401 42kl 0. 42—1. 58" | AWFST 9 k1 5438 1L Fng
U 55 [R] b R AT S5 RARML (BT B AL TRAKF- , 3 7T B2 WA Bt FI A R AS [R] B

AT B 25 BAR SRR R AR A X VR ) A e . 25 SR 3RBA , WAZ R 9 0 1 - fip ok 26
FERHFAIQUEE I | 7 ST B S I8 LU R o T30 T 5 10 B 25 59 76 3 VR b I 23 T R K IR Ol R 1 | o5
WL T 2. T SR R WA S LU 25 (FHIR 3. 9°C) SR A , 43 il s ZRMG3G I 17. 97 % |, #0408
B (FHE 5. 9°C ) R4 , 43 R 3K i1 53. 78 % , X W FFIR G BA T A R S MRAR R I TR 7% ) O 40t 2R0Ks
SXHR AP, X — AR X XIS A S R G S FRIE IR AR BRIE PR 7= A TR R
3.2 ERREXWIAZIRTE Y E R

Swift Z 2 SIS LB AERR 2 o BERBR B, R SR IR IS M A BT A A 4 TR R 4R
Giorfg Ay (R B ) IR (KRR AFHR AR R ZHmEYEE) WARHER AL HFE
HEERMARNEN, AERED(ER) RENEILERG: ASEMEE ARRSFERSTE.C/N
B ARRE/RE R/ BHES, Hh O/NEMARE/ RERERBRE DM RERT? AR BSE
TR/ B (BN T PV M O AR > o

A MZEBRE BB AR S B SRR 7 AR E S BB ESEE MR,
Joseph 22V St K HHAK 7 FHURVEY BB IE R B, A TE Y O/ N BRYEXE Y/ RABE & B 7T LB E W
FJAE R RS, R 4 78 o R X T AN EE 7 Fht i A A M V5 00 SD TR i 45 SRR
B, T R R SR C/N A BEM AR, X3RS 28 5l 0 4G A S W3 B MR S b & 1,
TSI LR, R R A k(5P MRS BA BEMRE, SRR, T R, 2 E R 50 h
C/N 2REMK(P <0.05) , ZESHHILFEHD, /R H R 5P k& B ER B EHR(P <0.01), FERIFIBH
Hh, S R R TE A P IR A2 0 R & ARG ERARAR , AR X B2 K X ik T 90 4R 42 sLsrH C/N
Fk 25 B2 T R 7 076 T AT 43 A PR 2K B 1) RATFHE R X — 4518 .

MK 4 38T] LLE B, MIAZ R 3 10 53 i 3 2 5000 1R A 2 B A SR P A Hh S ]G A< f 2% 1 R g S Ry < %
SRR, T SRS T AHSCPERSS , st R Ul : ZE 45 BEAR b T , TR V& P00 16 fh 2 B2 X 43 2R 1)
PR , SRR B . Berg &0 % FEIRAF 2 W AAHT K Hh b g K SBMA S 75 0 B MR L BB 98 2 B
SAEAERREE EXH &Y 53 sz -+ BB, Mg R R & M RERBXBRE LEEM,

http ://www. ecologica. cn



1762 g & ¥ ik 30 &

Meentemeyer'*!! FRIBF STt IA Ky 5 SABHY AOAEHBIE] , AR R 36 14 22 53 % - R S ol B K, ZE IR TR AR
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5 SABE BUR ae ead R , UBER - A3 41 PR B T R v P00 i R T R A R o

I T P 6 2 P A AL B P B AR o R TR, R Z VRS M I AR ™ o 7K 433 v o
SO SR T MR VA T R R A E SRR R FERG AR R G, MR T R XA VE M 1 43 AR
AEEMESN ™ . SR LSRRGS, BT R AR M A% Y e . T s
HIBTFE R, MK B ARt SR R v Wy o B, 9 T ) R W 52 oy AR I 0 R A T 38 o, Sy A
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