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Decomposition characteristics and its nutrient dynamics of leaf litter mixtures of both

Chinese fir and Phoeba bournei

LIN Kai-Min' ,ZHANG Zhi-Qin®, CAO Guang-Qiu' , HE Zong-Ming' ,MA Xiang-Qing' (1. Fujian Agriculture and Forestry University ,
Fuzhou 350004, China ;2. The College of Teachers of Shangrao City , Jiangxi Province , Shangrao 334000, China) . Acta Ecologica Sinica ,2006,26(8) : 2732 ~
2738.

Abstract: Chinese fir, which is deemed as one of the most important species of timber sourced at plantations around Southern
China, has shown under extensive research that due to slower decomposition of Chinese fir leaves, the level of soil fertility has
diminished considerably within the region. Research has been carried out to investigate the following: (1) whether the mixture of
Chinese fir and Phoeba bournei will increase decomposition rates of Chinese fir litter, and (2) whether interactions exist in
decomposition rates and show any nutrient releases whilst being mixed and decomposed. The experimental investigation carried out
are as follows: (a) single leaf litter of Chinese fir, (b)single leaf litter of Phoeba bournei, (c) mixture of leaf litter,75% Chinese
fir and 25% Phoeba bournei, (d) mixture of leaf litter,50% Chinese fir and S0% Phoeba bournei, (e) mixture of leaf litter,
25% Chinese fir and 75% Phoeba bournei . Under extensive research and field investigations, it has found that the decomposition
rate of leaf litter mixtures between Chinese fir and Phoeba bournei are a lot faster than singular materials and the K release rate is
quicker also, however, N and P release rates differ between both singular materials . Leaf litter, when mixed( Chinese fir and Phoeba
bournei) , accelerates the decomposition rate of Chinese fir litter, even more so when the Phoeba bournei is added in greater
quantities, the decomposition rate , N and K release rates of Chinese fir litter show significant proportions of increase. The
decomposition rate and K release rate are significantly increased when both materials are mixed together, however, novisible
increase is found in the form of N or P.

Key words: Chinese fir; Phoeba bournei ; leaf litter mixtures ; decomposition rate; nutrient release
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PR TR B, KA F 20 g 80 X, SEMRBEY oMt A4 RETX F o — R Fp, T 2648 5k
EWsEEXNBEYRE S BOARZGEL, FRT AR/RFHHAEZYRE S BOHEEREXMBEHR
R, #E—HEHRBCHFFELREY,

EARKRERTEENREAMRM ATBE TERERAZWME, CAATIHRESRELAT K
FEKM A ERARY , IRLEREW JIREAATIHB N FBY N EERETEEZAREYRS 5
R ERFESHENE D, AR EY, BRARARRNEESEERSER TE—ERE LMEREY
WMo BEERAANEEEHERRERY, BMAESFAEDFHEXZNARER AZEHEHAT
MRS, MEEAATIRAZDNAR GENKE , RIAZABED B, NRFSABEE, BRI Y
AZAAIHREEIRPIFBRN - ERYEE, A% T, 3082 AR AN 57 7% 9 LUK H6) 3
FTREN M EERITHAZDREGABESANEER(IMEHER WHERS), MEFEMTIER,
HEAEREEZKEE., BTENBUAZLAR Y 7 88 5] BRI AR 3SR F ) e B R AL S 0 BB AR 1B
1 RERMERBASHARL X
1.1 KB EHRER

FEY R KA T 8B R K8 V1 A 8 F W3 25 4 2 K ( Cunninghamia lanceolata ( Lamb . )
Hook) A THKPY o ARG AL TR AL 3B, 3 A7 B 24 26°40'N, 118°10°E, 3 3K 35 LU Bk #R 18 32 Bk B9 FP 6 L 1L
#o, BIR K 200 ~ SO0m, BH BT ENABEHHELEADP LR, EFHEFRERN 1817n, FH H B K
1709.8h, HEER LB AERIIMEMER S, tEINBOE, + ERE, +H (0~ Sem) EXLHEKEN
17.42% , F ¥ RBER 17.2C; KNEHKKSHIHBE KR 86.7% , FFH KK BERN 18.5C, WTFTHYE
=ZEHT5% ~80% M TFAHEYMHEEL, TEH M EH ( Woodwardia Japonica ) Kt ZE 1] ( Maesa japonica ) =R
( Ficus simplicissima ) .15 # ( Dicranopteris dicotoma ) .85 B ( Angiopteris fokiensis) . ™ Bk ( Boehmeria nivea )%

1.2 BWH5hK

F 2003 4 10 A WEFERE 2K (F/MEE)MBAM BEY, AT ERER; 2 ML ERT,
BUMH, BIRENTRAEYET SCHEAMTEERERSMA,

Wit s MALE 8 — AL TR (YERXTER)A 2 4, Bl aidZ K (15g) (PS) F1 Zii4g A (15g) (PN) ;1B
ERBULBEIN AR SHANEEYRESERILSHIN 3:1.1:1 R 1:3, BIF2 K 11.25¢ + K 3.75¢
(SN3:1) FZK 7.5g+ A 7.5g(SN1: 1)1 ¥2K 3.75g + K 11.25g(SN1:3),

F%E Y 50 8 R e e M 4% (litter bag) B, M8 K /A 20em x 20em, M FLA 1mm’, %8 R KB ITHE
KOFBRALEMEHB R (15g) D FIEANE H#HITHRSHEM, T2003 %11 H 13 BERARELRR(E
ER 40 B)BMABAATIHT, UEEHRE 1K, R 2K, BREMEEBEILR 38 (FHS F A%
WAEREY M TEEEEREITEREYREEMAESR, HIEEGETHE, T 0.149mm 7, i [
53 BRI RE & (0d) AR FF 5T B8 1837 4 43 #

WEP I E T 3 N(H,S0,-HClO, 1§ & -1 #) , P(H,S0,-HClO, 4 E-BAH L&), K(H,S0,-
HCIO, TH & - KGR :).

1.3 BB

K A Excel \SPSS X {4 Xt 4B 47 1H S b 3

MASHAHRAEYESHBWERANFESRERXMAMERA FIRFitE™ .

EASHMANRAEDRESEOTIE= (A AZEYERM OB ZNE) x X + (BAHFEAEZEY
AR EME) x YI/(X+Y), KXo, X, Y ZHIAEKRMBANHEDERSRAEDPRILE(R),

BARABEYEERAGARBERINESTHMNEMNLERR  BBRHTH, BRI\ BB MO RRT X
EASHAHEEDRE GRS FEMILERTHN.

(DEZWEEMUBELHEER (p<0.05), M A5 BZEEHEER;
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()EFEEMEBE (p<0.05)BHEE(p <0.0)KFHMME, N A5 BZAFERHAER;
(FEZMERE(p<0.05) KB E (p <0.0)FHTHAE, M A5 BZREFEMHEN

2 BRE5SH

2.1 EASHEANRAEDRES B TEDHSERL

2.1.1

BREMBIEATHEDTERERNOE T ARI1TLUEL, 2RIBP AP RS IR PHEZLR

HEERERRTALAR, MG XEENRE T RARERNTHEEAR, 2L FHE, 557 210,240,300,
330d RALBEER ., WHAMAHREEDMNEATREYHIRIBEEAAE, MX/EHIRAABY
RBAER, 3FHARRE LFIKLE S BEEMAN O, ZARHHEDREEES EERTHRAS,
B % A2 A B 95 ) SRR AR R B B

£1 FRARESBLEIEANBEWHERZRER
Table 1 Weight remaining rates of Chinese fir leaf litter in different mixture treatments

Abm 43 & K ¥ Decomposition days
Treatments 0 30 60 90 120 150 180 210 240 270 300 330 360
PS 100.0a 93.0a 92.7a 90.6a 89.2a 85.1a 76.7a 73.2a 72.8a 70.4a 69.5a 66.0a 59.4a
SN3:1 100.0a 94.0a 92.3a 91.0a 89.0a 86.8a 80.9a 76.8b 75.7b 69.8a 65.7b 61.8b 56.8a
SN1:1 100.0a 94 .9a 93.0a 89.5a 89.5a 85.1a 80.6a 73.9a 72.4a 68.7a 61.4c 61.2b 57.5a
SN1:3 100.0a 95.5a 92.9a 89.9a 89.0a 86.0a 84 .5a 74 .0a 63.9¢ 67.6a 60.6¢ 60.6b 56.4a

*»RPFA-FIFEFHRAFEFGRAZHEUEFERFEE (p <0.05)

after multiplicative comparison in the table( p < 0.05)

Same characters in same row mean no significant difference between treatments

£2 BEWREGMIEBPEAL Olson M BE R K MR
Table 2 The Olson exponential models and d position coefficients of Chinese fir leaf litter in various treatments
T owetrEn  gxswoy (BT ARERREEE AR
Items Treatments Olson exponential Correlimon coefficient decomposition decomposition

models coefficients R (a) ()

FE PS y = 1.0050¢ ~°-%013¢ -0.965" " 0.0013 1.47 6.32

Dry weight SN3:1 y = 1.0255¢ =0 -0.959" " 0.0015 1.31 5.52

SNI:1 y = 1.0279¢ ~ 0016 -0.978" " 0.0016 1.23 5.18

SN1:3 y = 1.0347°-0-0017 -0.941" " 0.0017 1.10 4.88

N PS y=1.0111¢" %% -0.772° " 0.0007 2.76 11.77

SN3:1 y = 1.0282¢ ~0-00% -0.698" 0.0008 2.47 10.35

SN1:1 y = 0.9866¢ ~%-°%% -0.868" " 0.0008 2.32 10.21

SN1:3 y = 1.0347 ¢ =000 -0.761" 0.0009 2.21 9.22

P PS y =1.0517¢ 00009 -0.553 0.0009 2.66 9.27

SN3:1 y =1.0116¢ 090 -0.696" 0.0004 4,83 20.60

SNI1:1 y =0.9866¢ ~ 000 -0.892° 0.0006 3.20 13.71

SN1:3 y = 1.0046¢ = O-%%" -0.829" 0.0007 2.73 11.74

K PS y = 0.6482¢ =005 -0.653" 0.0057 0.12 1.23

SN3:1 y =0.9134¢ 005 -0.948" " 0.0059 0.28 1.35

SN1:1 y =0.8159 ¢ =009 -0.931°" 0.0059 0.23 1.30

SN1:3 y =0.7438 ¢ ~ -0 -0.843" " 0.0063 0.17 1.17

HTH BN EIBHEBRES ,RA Oon ERBERBEREAUNAERREIREENTERBE(y)
5 matiE ()R RBITHE ,HEHA Olon HREB B FRAMMEX AR R HEIREEKFE(E2),HH
PAMRET. NR2AIBH, EXSHAHAEYREIRE—CEBREFLRETEANRAEYNBRE,
B & Ab B i A2 K M 5 P07 AR 22 4> B 24 0.0015.,0.0016d " F1 0.0017d ", Bl & 8 K B BG4 B9 38 K, A2 A it 7%
YIWEREMEZIRE RE BN A A 7 7% 9528 95% 4 8 B 7 (it 18] 23 B B 2 A2 K 4845 T 0.81.1.15a
M 1.44a,5E B 50% 53R BT BT [B] 4542 1 0.16.0.24a 1 0.37a,
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2.1.2 BAMBT ER B RFME 5 50 8 %3 RANRERAMERMES KNE
B*Eﬁﬁﬂf?ﬁl@%uZ(ﬁJ %WJ@%%@B‘},@H Table 3 Comparisons of expected value and observed value of weight
TEREENLUEMKTRNME, SN3:1 BRELAE

remaining rate in mixture treatments

5}5“&5}@ 180(1*']210(1 N%Fﬂ%ﬁﬂ@ﬁi&ﬂiﬁﬁ,ﬁﬁ ﬁzfﬁ g B4 4B Mixture treatments
Items
SN1:1 YE%&J:}E)Q'JEU}@ 30d 1:1] 330d B‘fﬁﬂlﬁﬂﬂﬁ sition(d) SN3:1 SN1:1 SN1:3
B{]'f}%]‘&'f/ﬁﬁﬁ;sNI::‘}?ﬁ%&bﬂmEﬁﬁ 30\240(1 u& 0 z:ﬁi‘ lﬁﬁizg 12((:.00:0.0 100.00+£ 0.0
* 100.00+0.0a 100.00+0.0a 100.00+0.0a
330d BB B HFHEMRHER . I, FERE L 20 R 1A 93.60+0.3 94.13+0.4 94.74+0.5
HEESBETRNCOINERN L EEWREER LW 93.47£2.5a 92.71+£0.7"a 93.13:£0.0"a
(R, RACASHANHEDRASBUABY @ JE FOTe . T A
SEAHENREEER, XX FAEESEARRIZHK oo M 9158221 92.5621.6  93.5220.3
BEERAHEBENTHRSE YL, ETWE 91.42+0.3a 91.73%1.5a 93.87+£0.29b
W3 E RS T B R & % (5% 120 T (5 90.15+0.2 91.03+0.4 92.08+0.3
’ ] s P 88.20+3.9a 90.44+1.1a  92.20:0.07a
{8 ) I BE 4y fB AT [ R HE B T BT PE 1% . A RIIBE &4 1so TOME 87.10£2.8 89.13+3.9 92.64+3.9
22 (6 F B R B % (S ) 4 5176 5018 60,90, 150, s e xlow S0 SLSed b
180.240.300d DA X% 330d LB EER ., T RBW 0 SWE 79.90:03%a 83.0720.2b  86.1820.3
B TEREELCMERAGHE WA BED LS 00 ZER TPl W02 S
MBI ORS (DRAAREERE) TEH wm 7i0e10 C masets 16626
HP 5 BE 240d J5, 5% BB R LW XK B B K SM{E  75.0640.6a 77.56£2.1a  73.44£0.2°b
5 ; J Mg 67.40+2.7 66.37+3.4 63.77+0.5
P8 Ve 0 L B 38 T e/ (BIR 65 53 AR 300 LWE 67.35+£1.9a 65.36+1.2ab 62.87+0.7b
AEESHAMAEY SRS BRI HETEANE o DM 63.98:12  64.18:0.4  63.31:0.2
%'H&?B*B‘Jﬁﬁﬁ%o 39 g 62.36+1.6b 60.98+1.0°a 60.04+0.9"a
2.2 Kok SR TR & A 3 A B 20 i {4 59.0910.9‘ 58.7310.5 58.71+0.7
. - = s LHE 56.29+0.2"a 56.17+0.3"a 56.01:0.3%a
71k * BIM{E Expected value, 55 M Observed value; % *F ${ % B R 7

2.2.1 RESBMEAHBEDXFBENEZW

R F Olson 15 $USE W U2 B BY X A (7] 43 e 4cb 3 2 42
REEFRNRER(y) 54 BIE (D RXRRHFTUE
(£2),18H K Olson fE M EMPFHB KX RY

XE:PHE+SE=3);R-TFEHRAFEHNRRELEULRE
REAERFEE(P<0.05);BES(x)RA  REEFIMESEN
BZEEREE(*p<0.05) Data was shown with (mean+ $S*E)(n =
3); Same characters in same row mean no significant diffenence between

treatments after multiplicate comparison in the table ( p < 0.05); The

RBLVEMREBE EKTVII HAYERBER
% B EKE, RSB,

MNE2AEH, BEABMNEAMHAEDERSHBRRE —EWHH, NEBREXE EASHARE
SrBSE XA ARK N K W TR W BNAE —& WIRH/ER, FRmMAr thal g, RAERABK, X 5EER
KB E—BGEST PITEKBBUUA IS W HIER , (B RERA v LB i 38 0

EASMAREGSHBN PKTRLARAIFENARVTRSENERBEYDIIERK, 2B IR E
EHBERZELRER X,

2.2.2 REABRABPRABHNE 3 MIBSAEM N 5 &S00 @ 2 R R Q9 HE B T Z o EE(E 4),
it R AR I L5 34 0, R BB SR e R B R K, IR FE 4 R £ 4T B 60.240..300d I 360d BT R B EER K
PR S4B, BRI Bl & N B R, 75 1a 2@ BAIA,SN3:1 A SN1:3 IR S A TEAY N R &
A LERHTMEKFRMENESE, H SN3: 1 IBEG4E 53 240d #1300d Bf —FHEF B F;SN1:3 BG4
HETE 60.120d A 300d Bf —HEZF B E ;SN 1 B4 BESBRIHRBRNTMNESEX FLUE, MEH
WUNFSCIAE , FoAP 753 % 240d A1 300d LA B EE R, XUGATES )5 ,SN3:1 Fi SN1:3 IR G AL B 7E—
EBRELME T NGRBE;SNL: 1 BEAEARYXN N BB AREER, MEHNER LB MEIER, B

significant diffenence between expected and observed value was shown by

asterisk ( * p <0.05)
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SHRATE 360d B, T HIR A M EM NRBELNESTRNEYXEEER , RAERKRE RN, ZA
SANREYRS BN N TRBRMOERARE, RSB EHEIEM,

MESALIMEASLES PRERMENE
BES BB RS T2 NA ks E 18 T RN &
#, B 240d Sb 3 HIBSAEN PREBELNMES N
REBRERDHUN LB, 0 RFEE AT L6
RIXE N, P 3R B REEZ W/, 3F 43 A TE 60,120,240,
300d RALBEER, XEAFERARS BT, HEE
WA BRI, P BB R, SIRE KA PR
B8 2 5 AT S MR/ N BURIE, T S 5 SR AR K
FRREMEE, XREAERS AN HEDRS
fExT PR B MR N E 2 BT A — & 2 B R e
YER, TG BHNA —E B ERMHIER. 824458
7R 360d BY , RGN BULEY PRERHAREK
LR KT RUME, BHEARBE R,
AESWMAHABEMRES BN PRERRMEHAAR,
ENR & B EAHEAER,

ZIR A B K 5 B 2R A S0 I {E 2 Bl 4 % B (W] B9
WHMEH TR, TRIBERK BZEET R,
BEXAERKBERNEIRGERG6) . 3 HMBSAENE
MEAEBRRENBEAEBEER BS5 N.PHE
AL AR R, BV RS A i LU B R 3 N T K 7R B8 R B
2, F—FEomIEP, FESLEMEERE
WA EHEFRRME, BEA ERIAE B EBR
BEEZER RABMAESEAMHFEYRS BN KK
Bk A B AR HER

SRR, ERSMARE B NP R E
AR & s X K BB BCR B B IR #HER
3 itig
3.1 RESBSHRMABNESRILE

MAERKE | FEHTNEXE,BREHEL
B5aMARLEFE-ENER. SHARTBL
R TEREFRLMMERAL SN1:3 <SN1:1 < SN3:
1<PN<PS, ARG BERHYRTHEMPLE
EAMAREA, B E AN %9t F 38, B

4 AEWREHIMNREERNESIMENLR
Table 4  Comparisons of expected value and observed value of N

remaining rate in mixture treatments

BRI

B4 4b ¥ Mixture treatments

Decompo- H
sition(d) e SN3:1 SN1:1 SN1:3
0 A 100.0 0.0 100.0+0.0 100.0£0.0
LR{E 100.0+0.0 100.00.0 100.0+£0.0
P TR E 99.3+2.0 97.9x1.4 96.6x1.0
LWE 98.8x1.1a 93.120.9""b 100.0£1.0"a
120 A 95.0+0.3 93.30.4 91.7%0.5
LWE 96.2+4.3a 89.1x1.1""a 92.9+0.1"a
180 RE 85.6+0.4 86.9+0.2 87.1x0.4
LA 87.0+1.3a 84.6+2.7a 84.0%3.0a
240 A 79.5+0.7 78.2%1.5 77.1x2.4
LWE 86.9+1.1""a 84.2x2.3"a 77.6£1.8b
300 W) (A 78.6+2.7 71.6+2.4 65.3x£2.2
ELWE 85.9+3.5"a 80.8:x4.0"ab 73.8:4.3"b
160 RE 75.8+5.0 71.1%4.1 66.9£3.6
LA 77.2+6.0a 74.1%1.3a 67.81.4b

* *p<0.01,K%ﬁ]§ 3; * * p<0.01 The others were same as
table 3; PA T [A] the same below

%5 AEVRESWMPREXRFNESTNEOLE
Table 5  Comparisons of expected value and observed value of P

remaining rate in mixture treatments

SRR HiH B & Ab 32 Mixture treatments
Decompo- Items
sition(d) SN3:1 SN1:1 SN1:3
0 FRI{E 100.0£0.0 100.0+0.0 100.0+0.0
LA 100.0 0.0 100.0+ 0.0 100.0+0.0
P TR {E 102.6 2.1 102.4+1.7 102.2%1.2
ERE 99.4+1.0a 90.0+0.9" b 82.8x0.8""c
120 A 95.3£0.2 90.8+0.3 86.2+0.4
LWE 94.2+4.1a 90.6+1.3a 86.7+0.1b
180 (A 86.8+0.5 86.7+0.2 86.5+0.3
LA 89.2%1.6a 88.8+3.0a 84.8+2.9a
240 A 93.90.6 94.7+1.6 96.6+2.9
LA 88.5+1.2""a 97.2+2.6b 77.3£0.2" "¢
300 MAE 66.9+2.3 68.9+2.3 70.9+2.4
LA 93.9£3.9""a 87.2:+4.6""ab 84.825.0"a
360 A 80.4+5.0 77.3£4.6 74.2£4.0
LRE 82.6+7.9a 78.0%1.3a 76.6+1.5a

ENRERBRER., SHABRLHEH NN PREFTMEEZINE PN<SN1:3<SN1:1<SN3:1 < PS, BB
MRS AME N A P B RAN T 8 (a2 R M aiig k2 8], BLFEE AR %Y e Bl a3 i, IR & 2 18 19
FO BRI MK ;5 Fha A A K R E R TREN R L SN3:1<SN1:1 < PS<SN1:3 = PN, L
BIRE BN K B ERAR LR T HMAAE KRR A (B 1:3 &EES), BFEE A EEY HF
BN, RS K B RBEM/D, ERXRARIBLEMERTIERATHRNSHBER (WAL
R KRS R A8 ) TR & 4 iR A0 R IR A AR AW A B R L R VE AR 45 3% 5 (B R Jal AH B/ I X IR IR & 40 B i


http://www.cqvip.com

.0 0 0 http://www.cqvip.com|

8 AR . EASHANRENRSABEARIIS 2737

NBRERMK TEBRREET ESHNER, MM NP TERRENERMARE,
3.2 AERYMEBSSHEMEEER %6 AEVRANMKAERAMES TMENLE

bkﬂgiﬁgﬁ*ﬁ‘,ﬁdﬁ%%ﬁ%ﬁﬁﬁﬁ*%/ﬁﬁ Table 6 Comparisons of expected value and observed value of K

MrE, AN SRAEARMEERER, I NP TR Z::;rawinmmmtmmems
Mo BBEREMPRAL —EBENEEER.EH  Deompo. 20

Items

B4 4 # Mixture treatments

NEBHEMEER, MM 1 ENNRALEXHAEAR st SN3:1 SN1:1 SN1:3
Eﬁ}zﬁ,xﬂ':}:;ﬁﬁmﬁﬁ%*ﬁ,@%ﬁﬁﬁﬁﬁﬁﬁ% 0 R 100.0£ 0.0 100.0+£ 0.0 100.0+0.0
. LRE 100.0£0.0a  100.0£0.0a  100.0+0.0a
RUBEFAR, M TEMK cEWRELER,BES o T 63.941.2 72.251.0 81.2+0.8
AEEMHEHER, N F N.P TEREZRER, inﬁﬂi 61.3+0.6"a 56.6+0.5""b 64.7£0.6" "¢
. _ Hi® 32.5+0.0 34.620.1 36.9£0.2
Wl 30 it 0 1 2 AR L AF S T iS5 A (7 5 I BB 120 ELWE 28.2+£1.3""a 31.4£0.4""b 28.7:0.1""a
AT (AKS BE BE . B RER go  TOME 24.8+0.9 20.7:1.0 35.0£1.2
DLR 5 540 R O UL M A 2 ) B B AR K 2 ) FI TR 7K LR{E 26.4+1.0a 31.4+1.4b 28.6:1.7""a

HRIE 27.6£1.8 28.3x1.6 29.0+1.6

YIB SN EARE) AR, Hik, Ak 240 LWE 229+1.9"a 24.6:0.5"ab 25.2:0.6"b
MRS TBHEEVERE—TBENEXNEE , TEE 300 ?iﬂﬂfﬁ 15.8:0.0” 19.8+0.0 24.3£0.1
AULFRERMEARERETERIMET.  um  los moses  miss
R TAEMEM, X RERE, E R 11.3£0.2""a 15.7£0.4""b 18.9£0.1" "¢

XFEEYIR A EAEEERVLERE, AR
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