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ABSTRACT The decomposition and nutrient release of leaf litter are widely
recognized as a key process in the carbon and nutrient cycle of forest ecosystem.
Nutrient dynamics and release rates of green foliage during decomposition were
examined for six tree species in Fagaceae and Lauraceae forests at Nanjenshan,
Guandaushi and Fushan sites through a period of three years. The C concentrations went
up or down and increased slightly during three years of decomposition. All N
concentrations increased during decomposition and were mainly affected by biological
immobilization, in which species with low initial N concentrations showed high
increasing percentages. Due to strong biological immobilization, most P concentrations
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also increased during decomposition, and the highest increasing trends of all tree species
occurred at Fushan site. The K concentrations decreased rapidly during the early months,
then they became stable as K dissolved in water and leached out quickly. For Ca,
leaching was little and biological immobilization occurred, and the Ca concentrations
were irregular during decomposition. Magnesium showed leaching and possible
biological immobilization, and the dynamics of Mg concentrations during
decomposition differed widely among sites. The C/N ratios decreased rapidly during
early decomposition, and a critical C/N ratio of species was approximately 25. The
relationship between each nutrient remaining of species at each site and time was shown
by a quadric or cubic equation. Based on nutrient remaining at the studied sites, the
sequence of nutrient release rates after 36 months of decomposition was in the following
order: K>Mg>C=Ca>P>N. However, the order of the release rates differed slightly
during each period. Comparison among sites showed that the lowest mass remaining of
C, N and P was at Nanjenshan, followed by Fushan, and the highest at Guandaushi. The
mass remaining of K was different, showing that the lowest was at Fushan, followed by
Guandaushi, and the highest at Nanjenshan during the first six months of decomposition.
The mass remaining of Ca and Mg was irregular.

Keywords: nutrient release, Fagaceae and Lauraceae forests, biological immobilization,
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=T 0.91(0.03)bc 0.68(0.03)b 0.53(0.06)b 0.39(0.01)b
RS 0.94(0.06)ab 0.68(0.04)b 0.47(0.01)b 2.52(0.09)a
EA: BT TN F BB S K S8 A 2 B (p < 0.05)
F 3. = A E A oy AT 85 R (mg/g) Y B L (FE LN BT R iR 72)
ES=pil {EifED 6 {EH 12 {E@H 24 @ H 36 {E@H
Bl LIATHE 13.02(0.29)c 13.26(0.40)b 17.66(0.10)a 17.48(0.69)a
B p 14.89(0.26)b 14.37(0.13)b 13.34(0.10)bc 12.81(2.12)b
bl 7.08(0.19)e 9.12(0.50)c 9.70(1.43)c 9.60(0.39)c
2\ 1 8.63(0.19)d 9.32(0.34)c 13.71(0.06)abc 10.57(0.74)bc
Loy 17.65(0.62)a 16.67(1.00)a 17.65(0.13)a 12.76(0.93)b
s 15.00(0.52)b 13.17(0.29)b 15.00(0.06)ab 11.13(0.43)bc
REJ1Z  LLATHE 10.49(0.52)b 10.03(0.43)b 3.92(0.80)a 3.63(0.86)a
B 10.80(0.38)b 9.78(0.99)b 6.75(0.04)a 2.03(0.01)a
b el 5.84(0.23)c 6.78(0.12)c 4.91(0.51)a 2.23(0.00)a
B\ 1 6.69(0.06)c 6.53(0.10)c 3.82(1.02)a 2.74(0.02)a
£y 14.18(0.34)a 14.07(0.42)a 4.34(0.05)a 4.28(0.04)a
s 11.53(0.36)b 10.48(1.16)b 5.13(0.02)a 1.69(0.01)a
B L 4T Ak 11.75(0.13)b 10.59(0.44)ab 6.05(0.03)a 4.45(0.02)a
B 11.72(0.37)b 7.28(1.04)b 3.15(0.60)a 2.95(0.18)b
b el 6.73(0.13)d 7.81(0.80)b 4.79(1.07)a 2.64(0.00)b
=\ 7.20(0.15)d 8.28(1.47)b 3.99(0.75)a 2.69(0.01)b
) 14.46(0.62)a 13.19(1.98)a 6.51(0.15)a 4.23(0.02)a
=i 11.70(0.42)b 8.87(1.00)b 3.34(0.04)a 2.92(0.00)b
SBA 9.59(0.44)c 9.51(1.17)b 4.25(0.02)a 2.93(0.11)b

TR B (7 R 8 F B B £ % TB 2 A 22 5(p < 0.05)

At > (£ 24 (A RFEFELAHAT - 18
LLAE K 26 8oy i S T B R 6 & B = R P =
L1 > 5y 22 30 {18 F Rp Sl e {2 52 -

3%
S
>
bl
i

AR _O—ANEE T AEFE

FHEREIE AT 2 A SEEHEE
TS, o EEAHE 100% o HLIRRALE TR 0 DA
FA U R RR R - tRLLIERZ - BT )R &M >’
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TR MU MBS

R A A SR R £ RS (me/g) Y B L (PRI B B FRE )

EEy=pili {EiLED 6 {EA 12 {84 24 {#H 36 {E H
B LIALHE 4.64(0.09)a 3.45(0.08)a 3.87(0.01)b 4.22(0.23)a
B fE 3.98(0.17)b 2.59(0.06)b 3.30(0.07)c 3.51(0.50)ab
bl 1.96(0.03)d 1.81(0.12)c 2.90(0.15)c 2.48(0.14)c
=)\ g 3.71(0.11)bc 2.50(0.12)b 4.02(0.00)b 2.67(0.12)bc
=y 3.45(0.05)c 3.40(0.09)a 5.09(0.05)a 3.42(0.63)ab
i 3.69(0.09)bc 2.56(0.08)b 4.19(0.08)b 3.04(0.08)bc
RET1Z  (L4THE 2.43(0.10)a 1.83(0.25)a 0.47(0.08)a 0.42(0.04)b
B fE 2.32(0.03)a 1.60(0.42)a 0.71(0.02)a 0.38(0.00)bc
il 1.15(0.05)d 1.10(0.09)a 0.51(0.07)a 0.35(0.01)bc
=\ 2.21(0.13)a 1.55(0.25)a 0.58(0.18)a 0.31(0.00)c
=y 1.88(0.10)b 1.73(0.11)a 0.45(0.01)a 0.64 (0.02)a
=T 1.48(0.05)c 1.17(0.14)a 0.51(0.02)a 0.30(0.00)c
@ L4 A 3.25(0.18)a 1.88(0.09)ab 1.69(0.01)a 1.57(0.02)a
B 2.39(0.04)bc 1.39(0.20)bc 1.27(0.24)a 1.31(0.02)c
a1l 1.43(0.02)d 1.03(0.08)c 1.27(0.21)a 1.29(0.06)c
=\ 2.25(0.12)bc 1.59(0.27)ab 1.03(0.05)a 1.38(0.01)bc
=) 2.53(0.20)b 2.00(0.03)a 1.68(0.00)a 1.38(0.01)bc
=T 2.05(0.09)c 1.51(0.15)abc 0.99(0.02)a 1.43(0.04)b
RS 2.10(0.14)c 1.42(0.08)bc 1.12(0.01)a 1.58(0.02)a

R BRI TR R R 28R A 7 B(p < 0.05)

Ly 3{E A > tELIFIRE TR 6 ([ BiEE R
100%DLT (5 4) - FElli g 9 {EHE -
EREGECIEE 27% > IL1& TIEHBE8% 18
LU 18 {1 B HEFE 2 30% » B 1057 24 {E A 1%
P22 27% > [LIR RN AE A T PR EATTOREE - &%
SyfEHAE LARR TR ERIeR RS 0 R 1
6~12-~ 18~ 30 - 36 fE AFEHEN S HEZ
AEH  HERIFRINIg SR (H4RET i
75 RIANE R 3 &2 24 {E A BAR B HAE
S A EE L > AR RER IR -

BERIER AL B 2 TR AT
Pzl IRDARS LU R R bR 1A 53 9 (B H
IR 18% - Ihig T4k & tRUIAFE 18
&l H I TRIGR = s 30% > 24 ([ H1& )T
22 7% 5 B TRAIAE 24 (8 I - BERIER 2%
2 27% - 36 {lEl HIFffE R 13% (& 4) - Jrfig
BRI ER & KRB EDIR V)5 e » LA
& R AR - BB RS 2236~
12 ~ 30 & A HARBHEE A E A’
FCLLAE D EEE 10 55 3 &2 24 {E H A1 36 (@ H
AR RN HE A1 -

22

SRR ER RAT o A W) BARE T % > 5
A 3{EA - BLARA R RS - B > 18
Ul 2 EHn i 2RE =R - g 1{EA
0% B ZSPFIER B B 66%  (BLLEIEE 32%
(& 4) - 5yf# 6 {(EANE - = EHIFRIER RS
Pz 10%LL T BV 2R Et e R E 4 H
H - 9 {EHEFFFIGR 2 B MR E 5%DLT > #1%%

$O R = B SRR E AR DL 1 fiERT 3
AE RIS - $5FERELIE 100%EH
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K LA (E 4) - g 24 H
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W 50 FEFH SIS &> 2 FerE S ]
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S

iR R AE 2 TERSY > BRI hiR
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SEREFSIH) S EREFEIH)

4. ZAE A USRS o BRI AR ~ & > B - 89 - 55 B PIERIERE

FRCOK - KW 2 ETHEES > & — B
[ A& % (Berg and Staaf 1981, Melillo et
al. 1982, Blair et al. 1990, Moro and Domingo
2000) - {HZITNA 1E 7 ffe ) B EURFEE BRI T Ry
155 (Slapokas and Granhall 1991) » = [E—4
B R BT b —tuietE T A %
4= (Xu and Hirata 2005) - 72 2688 F B2 2| [{
IREURTE RV EEI R E - BN AEYITR
HEIPE B EYR R EURE R
PAPIARTR - TR & RS T R R R Y
Fo BEENREYAR S SRELTAY) - W%

24

B SRS (Melillo et al. 1982, Blair et al.
1992, Liu et al. 2006) » H F(7%& T FURE S
VPR - S &R (Gosz etal. 1973) -
52 (e A ) E 7 ) R AR W T e 1 P
HERS - B RS (L AF R B - B A
(Swift et al. 1979)

AR5 SRR =4 S5 R EAR > S0
EEE TS (B 1) BrSHEsUREE
R A YIRS - THZRFGREREE
B\ T R A W% — B R F BT
B K 3 RERE T 2.8-2.9 £5
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LIS = PR AR B IR  BAyEhAR

R 5. RS R PIRER PR (H 03) Z B G(Y © FERE®%) ¢ T : KEE(H)

EE il HESHE (R
[Eaymil
bl e & Y=88.443-7.632T+0.152T* 0.91
FFEE Y=105.503-8.290T+0.158T? 0.90
BRI Y=100.959-13.635T+0.611T2-0.009T* 0.95
PP a5 Y=73.097-14.152T+0.744T2-0.011T® 0.82
SR s Y=108.133-7.713T+0.139T? 0.92
= Y=107.320-8.808T+0.172T? 0.89
BT
s Y=98.310-5.605T+0.089T? 0.94
SRl Y=110.276-3.518T+0.001T* 0.86
BRI Y=93.792-4.729T+0.069T? 0.90
DS Y=80.748-14.279T+0.720T2-0.011T3 0.89
SR s Y=107.247-4.447T+0.001T° 0.93
SEFIA Y=101.124-7.748T+0.143T? 0.92
&L
Tl aR 2 Y=92.013-6.301T+0.110T? 0.93
FFEE Y=110.026-5.716T+0.079T? 0.88
B E Y=88.426-4.790T+0.071T? 0.86
PP a5 Y=61.183-12.078T+0.651T2-0.010T® 0.66
S s Y=111.816-5.620T+0.002T3 0.89
Rl Y=95.774-7.393T+0.138T? 0.90

T HARTRERE REHEE 2 o ERE b

(Pasania harlandii) f1 Z & =& £~ (Picea

F+1.7-3.1 {5214 (Xu and Hirata 2005) - AH}
FEAE T 2 {1 F HAR & A E it 2 S EOR
EREE SN 100% (B 4) » BEREAVEYIEE
TEEAE - EAEERME - £ 2 HH
% HPIRFIERE R EE T IE - SRR -
It ERIERE PR T - SRAEEE SRR
R o AR S o HIENEE b > A&y R =
{EF& B - BIWIEIMOS TR By bR Y ~ A
Y E 1F Y& 77 B~ R E L IE A R
(B2 o g A S =R E Y el e [EIRF B B
248 (Swift et al. 1979) « ABHFTHYEATHAMZA
TE A BAER > S e AR RE RS B - (8 UR
T {EPEEERY g (@ 1) - 2001 AEAEfRELLIHE
T2y ERSE - 5 TR Pe SE H ERER &
£ 3 MR E b e ikRlgr = - HERA
— i E R EAEAT 3 (E H S 100% > &
YIIE e H-RBRE (PRENSESE 2007) - [S]HAR
TEBA 702 FE TE vk DIOBUDURS A A 1T B 70 g bt
7% SUREHENE FFERS e E IR
RN (MREI$% 2003) - jfifd A

morrisonicola) H 7% 4 18 LA R LU E % A B
BEREIMEAMZ i SRS SHHE BT B
JyfgR 3 {8 H ERIeR EkE 100% » AEY)EE
TEFIHAEE (FHAE5 2013) -

DA E L HVEUES I = - e h 52
MAYIRES - EE - RERE - EERYR
EEETR R 56~ 10 MAWIFRTEE ZikE
b Fs 27.8-49.7 » BUREEHIR BB AR E -
APk T EEEE LRSS B E
BURAYE - LIPS EER EORM - B TR TE
BREELEE T 30 B - B8 4= SAEYIE E(F
(Parnas 1975, Lousier and Parkinson 1978) - {H
IVAEBREELETY 25 HFR1EE A= SIS E (F IR
4 (Brady and Weil 1996) - = h#& ELAKA 30
B¢ 25 I EEREALIERIRI BT » SEEEES
FEH o B gL 30 B¢ 25 WIHR By i A fE R
Z TR B AT R R AR S AR AR R
B o RBATE & B 2 b E L AT o AR R AR
T - BREE ) A RISHR ML - B AR R
3 fE Al E 25 LU (B 3) - =&/ \ s
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TR MU MBS

A 7 A4S A EUR R - B EEE 0 DA
BRI RS B = - It AT S 2 A
B EELINEZR 25 DUT o I mTHEEr & fffeE
e EEL 2 BT RELY Ky 25 o BaAEtELLRE]
Mg <~ — 5T - Hobir ELLAE 0 i THATR
2 NS IMEBE T IESREIR  BRE
EL4efr(E 16-23 2 (MREEFRS: 2007 &%=
% 2013) 5 _LALER 1R 2 BISE I SEAS
T (HE A R AR R E LR - ST
& (MREESRS 2003) o ob BB B LLIAR AR A
A EE R 1 FAYnRELE Ry 20-34
(Liu et al. 2006) - BLANTFEHIGEFAHILT -
BEAE T IR M LR Z 20 ~ AR 1
JE ~ BB =TEEHAR R SEEARE -
& BE A SR A A B B A R A SR Bk 2 B
15 AR R OIS FHER R - BRERIERE T
[% (Acefiolaza and Gallardo Lancho 1999,
Cleveland et al. 2006, Schreeg et al. 2013,
Gonzélez et al. 2014) - {H 2 AW S fHfEATE
RERZ 2 EFH#E, - EE a7 AT 3
2 6 {18 H B RS f M s o (8 2) bk
BAERANBHER - B2 o itz & AEYIEE
TEFIBAE - BRRAEHAE Bt - 48 36 { H ofiE
BEAE & F I SR BB T
FEHJFIRERE > 311% o L8 il H AERER
LSRR AT o AR 0 1.9-4.5 £% (Xu
and Hirata 2005) REAEAT © JF7 25 %R EF o By I

MIVA DR ETHEH S (Gonzalez et al.

2014, Lodge et al. 2014) - {HEBHERE IRAIES
i TSI R TR 945 5 (Berg and Staaf
1987, Fioretto et al. 2001) - &HEAE 5 EHART Y
SALE - [N etk 4 Fnd: B A
YIRETmAEE (Palma et al. 2002, Xu et al.
2004, Gonzélez et al. 2014) -

PIIE R RE R AR Y - ERHAELH
FRIGIRE AR E A IS - HEERK
AP ER S AR - AR AR 2-3 (5 H BITR
g (Waring and Schlesinger 1985, Adams
and Angradi 1996, Acefiolaza and Gallardo
Lancho 1999) - AbFeE e A st R 4aRe i

26

SEE AR 6 E B2 SRRI R ERE - $UR
(% Ry HL AR > 5-22% - JHh14 TR R (S
AR - GHEEFRE KRBT (& 2)- &4
Bith P PRRIER B AR 6 (EHNTRER
1%LLT ([ 4) - 8 tesl REFF 2 ni BV BOR
7 AT 2 i gE 4SS AH L (Ribeiro et al.
2002, Xu et al. 2004) -

$5 Rt iR EE 2 B oy - EEAEAE
Z 1 (Schlesinger 1985, Fioretto et al. 2001) >
R Gy AR MBTE R - FRESER AR E BN A AE
FEH (Gosz etal. 1973, Xu et al. 2004) > {HIRN A
AR E AR 3 AR - LB B 4 B e T [ Y 85
FRAEELE B iSRS RE BT EORE SRR
4 (Lousier and Parkinson 1978, Fahey 1983) -
RHFERY§5 R A 7 iAo AR - B
{ZLLAE 7 AT HABE AN - DA 3G B0 DT ot
B 2 36 il H R et i = R iA TR
fEm (& 2): BJNEFHEWLRAIRE - 8E2AERT
6 i H Bt - Ffe KBRS T - &2 36 {#H
15 WY 25 7 3 2% At e 85 0 [ B R 7S HL R 4R R
J& - et Y 22 2 - B R AR W] i Blh
EALMITE A B 4SS I P RE BT AEY)
M+gEs AR -

ENSTES [ a-0E 2SIl SRt s
FEEL » TERT 3 {8 H &£ 5l & A 100%HY
Bt (8 3) - MigMEERIERE RN N -
e iR 24 {8 H D& S5 FIer & B lE s 12%DL
T o R T FABER R - 85 INE WA
BERN > 2AT& TIERVERSE (Zhang et al. 2009) -
BURRHFEHIRA T IBAIRLLAEAT « DUAR[ERIEAE
BA D EFIELLETTHY 2 ARIATT - TS EI$5 R
AR EHRISE R (MREFe S 20083 - =
SRS 2013) -

PEREAVE LI AN - EEAMNE
TR > ATREG #F — B P& (Gosz et al.
1973) 5 JNATRERIZE % /K & A $E 1 RIEAE 70 4
Hy¥% # | (Acefiolaza and Gallardo Lancho
1999) - JEIEIN AR A SRV AEYIEEFA -
A A AR R R AR B R EA (Staaf
and Berg 1982, Arianoutsou 1993, Fioretto et al.
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2001) - RIEATHFTELRERYE( L&A F I -
ShitEAE - H BT B BRAE -
fee 36 (EHE » SRS EMCIUISEIESS
PRI - (ERH TR BRI B AE0RE
FErALLRIAR AT B - {H B AetidE B el T EAE
[EARE (% 4) EZ e SRR S EHIEE
oo

K7 = F & B P FIERE - 7E77
fe BRI S BB T TR - HE MBS E
(i 4) - TRE#ESAHRE - B PER - 78
=AEE B FERE 0 & 36 WA &
BRI NI R 8 > 8 > ik =55
> > 5 - (BB RIS BRI AN
RIFUSAEARIE > AF5LE 6 {8 H IR H R
i > 12 {EHBFRTE - BERERIVETY -
B EE(E 7y R B AR & oy KB R B R R
e IR —4 S - S &0 B HERX
Fr RIS SHEOR » BRI R a PR A EURE HY 2R
FEtgsh  HESRIEA S AERECWLEE
TR LH R R A & 7 P S P B (EA B8k ~ BRAE 0 e
24 il H DA1& R HY 2R = R 8% - 55 North
Carolina &7 FEEEME TR LR AT R/ N
Fe Ry #f > §% > §5 > g > % (Blair 1988) » BLA
b 72 B9 45 SRAH DL - @5 %) A &) Eucalyptus
globulus & TE 73 fif & o3 8 TR A B U Y 45 51
(Ribeiro et al. 2002) - —fi& M =S P55 H)
MOBE R - B T /D EBISN (Liao et al.
2013) > gPfEH R (Adams and Angradi 1996,
Fioretto et al. 2001) - HERE /T ZEMIBIEA
EYEEFEN - WELFREZ O 2E &
IS A B it BB K/ NR PR
FHEE -

bhircg o Fler B BURIERE 8 2 25 » FER
HEARH EPIECIRE  BiV1Ef S » fEL
TORER  FTEZEFMRR L EERE
% 2014) - ik B AEE Z TRy - EAIBEIR
RETURAWE » =877 FlerE KEEAFH]
erE S DR ILIRAR » Bl - BiTJ
HiE o FRIFIERERIRE - =4 F AR RERT
6 (& H » DitRLl(& @ BAVIER Y > m{Cil

LIS = PR AR B IR  BAyEhAR

5 PR PP oE R - $5AIEERIER BRI
FRARERME - $5FRI6R BT AR - AR L
IR B YR 26 5 SRR AR LI R A R
RE % - A SRS S R IR » #
TELLIPRRIEAR R B — AR K - Al REsZ
FHE LI BN MRS E RIS 2 2 -
HOEBE o AR B VBN RE B b o R - R
TRORRZEI - EEREERE - EY) -
tEESFEREZAEAZE (Waring and
Schlesinger 1985) - 7= fE [ Z 32 A F A 2 1%
Hil » FEELPRREER > 4 ATHEHHRE -

HEES AN ER R B EERET S E
g (Adams and Angradi 1996) » DAFGEEE
% 1 FEOREREGRE R IEL iR
1993 & 2000 FHAMIFEEHg%EEE & 3,800
kg/ha (Lin et al. 2003) » Iz 1 Fa]fEH 1361
kg/ha fh5% - 36.2 kg/ha A4, » 2.14 kg/ha A% -
12.14 kg/ha (198 > 16.25 kg/ha (1957 > 4.62 kg/ha
HYEE » MR EHEHEE R B a8 0K
2,830 kg/ha » % : 112.6 kg/ha » # : 7.12 kg/ha >
#:52.1 kg/ha » §5 : 24.0 kg/ha > $% : 13.7 kg/ha)
(PREIER S 1996) Ry R (i P BER /3 i g4
REHIHYE - (GBI R B Bk 48.1% 0 &
32.2% - i 30.0% - §f 23.3% - 5 67.7% - ££
33.6% > I RARLLIRAFAEME 18R - £5
B HER 2R ERHFIEREAERR
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f(mg/lg)  4836:17cT 501.8+16b  510.9t15a  511.8+13a  478.1:30c  498.7+22b  498.0+1.6b
4i(mglg)  15.11#0.09d  17.30:0.10b  10.28:0.14f 11.25:0.13e  15.95:0.23c  17.96+0.3la  14.73+0.20d
Bi(mglg)  0.94:0.00c  115:0.0la  0.47+0.01f  0.74+0.0le  0910.0lc  1.03:0.01b  0.87+0.02d
#(mg/g)  15.38£0.19a 10.20:0.09b  6.44:0.14e  554+0.04f  6.29:0.25e  7.23x0.14d  8.09x0.15¢
§%(mg/g) 6.54:0.08c  7.16:0.10b  4.17+01le  500:0.06d  8.06£0.25a  8.45:0.32a  6.76:0.15bc
§$#(mg/g) 2.35:0.02c  3.21+0.04a 121003  2.60:0.06b  2.17+0.06d  245:0.05c  2.37+0.06C
Bt 32.02:022d  29.01:0.16e  49.73:055a  4552+042b  29.99:0.39e  27.81:0.42f  33.84:0.48C
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