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Abstract ; Litter decomposition is an important link between bioelement cycles and energy flow in the forest ecosystems, and
the main source of nutrients for plants and soil. The relationships were studied between leaf litter stoichiometric traits
dynamic and decomposition rate under different forest types using litter bag method in this paper to quantify the effects of
stoichiometric traits dynamic on leaf litter decomposition and to get a better understanding to the biochemistry of litter-soil
continuum. The results were showed as follows: the sequence of litter decomposition rate for the three forest types was Pinus
massoniana stand ( PM) < Quercus variabilis stand ( QV) <P. massoniana-Q. variabilis mixed stand (PQ) and the litter

decomposition rate was more and more significant with time. The remaining dry mass of litter in PM, QV and PQ were 67.
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59% , 64.75% and 62.13% , respectively after 450 d decomposition. The predicated period of litter decomposition 50% and
95% for PM, QV and PQ was 2.11 a and 9.15 a, 1.93 a and 8.45 a, as well as 1.76 a and 7.77 a, respectively. In these
forest types, the concentration of C and P in decomposing litter decreased while N concentration increased with not
significant. Leaf litter element dynamic was significantly different. The sequence of the initial C concentration was PQ<QV<
PM, the C concentration decreased slowly at first slow and fast afterwards during the decomposition for the three types. The
highest carbon release occurred in PQ and the lowest in QV during 450 d decomposition with decreasing 12.34% and
16.45% , respectively. The highest initial nitrogen concentration occurred in QV and the lowest in PM, and N concentration
increased 44.52% , 44.91% and 66.67% , P decreased 30.8% , 38.89% and 42.29% for PM, QV and PQ, respectively,
after 450d decomposition. Leaf litter stoichiometric traits dynamic was significantly different At the beginning of
decomposition, the sequence of C/N ratio in three stands was QV<PQ<PM, and it decreased 39.61%, 42.20% and
47.48% , respectively, after 450 d decomposition. C/P ratio increased 43.67% , 44.01% and 23.19 5, respectively, and
N/P ratio increased 141.34% , 137.67% and 150.89% , respectively.The leaf litter stoichiometry was highly related to its
decomposition rate, with litter decomposition rate in the three stands positively correlated with N concentration ( P<0.01) ,
negatively with C concentration ( P<0.01), C/N ratio (P<0.01), and negative quadratic function with N/P ratio ( P<
0.01). P concentration was different in three stands, and negatively linearly related to the decomposition rate for QV ( P<
0.01) and PM (P<0.05), and negative quadratic related for PQ (P<0.05). The decomposition rate and leaf litter
stoichiometry was different among the three stands. The dynamic of C, C/N ratio and N/P ratio in the three stands were
similar showing a significant positive correlation with N concentration. The possible reason for this may be that the plants in
high latitudes are more susceptible to N restrictions, while those in low latitudes are more susceptible to P restrictions.
Whether the plant is limited by N or P, the stoichiometry for different plants is influenced by different environmental factors.
This study indicated that the nutrient dynamic during the decomposition of litter leaf under different forest types tend to help
itself decompose. The concentration dynamic for N and P was the major factors in regulating carbon balance of ecosystem

and litter decomposition, nutrient transfer in mixed litter is the reason for decomposition acceleration.

Key Words; Three Gorges Reservoir Area; forest type; litter leaf; stoichiometric traits; decomposition
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MBS, T2 X AR S R G T RS . R, 2010 4F 10 A ZRINE KN 175 m J5 , KITKR
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TRAAUAA Y- 0875 9 -+ S AH B R 0 3% DR TR 28, XPIA TR A 245 R e Y vk 0 AN A 25 28 8 an e i oy A< O <
oA A B R L, ASHIFSE AN RIS ] 7 it 53 Mt R 3 40 R TS Bl 25 1) £ B, 0 = 0ok e IX L AU ARS o 15 R A%
( Pinus massoniana , PM) MK ¥ B2 Bk ( Quercus variabilis, QV ) K Fl T BB Ax-#2 B AR 1 38 AR ( P. massoniana- (.
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%1,
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Table 1 General situation of sample sites

4 Stand 1k /m Mt/ a 72/ cm WepEs(°) Berm) IS FA] £ + R/ em
Elevation Age DBH Slope Aspect Canopy density ~ Soil depth

LM PM 357 30 25.3 25 Ss 0.95 60—80

e RRAR QV 342 19 16.1 15 S 0.60 50—80

I A - BRIR SR PQ 290 22 20.4 10 Sh 0.80 70—100

DBH : 4% Diameter at breast height; PM: & B Pinus massoniana; QV :#& FZ Ak Quercus variabilis; PQ : h BAN-# K BRIRIEM P. massoniana-(Q.
variabilis mixed forest; S: FHIE Sunny; Ss: :BHYY Semi-sunny; Sh: A3 Shady
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Pk 3E 270 48, ARCE B, A 3 N H B EUR] 18 AR PF75 Y ; BRI R IE Y1 0 A% 5 TR IR AR & 8
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Fig.1 Litter leaf decomposition dynamic on different forest types

in the Three Gorges Reservoir Area
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Table 2 Regression equation and coefficients of litter leaf decomposition on different forest types

Mo ] 577

Stand Regression equation K b 50% 93%
AR PM y=99.762 ¢ 03272 0.9689 0.327 2.11 9.15
e EARAR QV y=98.81 ¢ 033! 0.9866 0.353 1.93 8.45
o A IR ARIR SR PQ y=98.03 ¢ 03831 0.9781 0.383 1.76 7.77

PM: 5B ¥ Pinus massoniana; QV@_EZ*}J’\ Quercus variabilis ; PQQEM}—@&%{E&% P. massoniana-(Q. variabilis mixed forest

55 ¢ 20 ¢ 0.16
18 N 0.14 P
50
1.6 | 0.12
) 2 <
& 45 S qat = o.10
&0 Z -9
1.0 t 0.06
35t e
—y AR 0.8 | 0.04
30 L— s s s s s 0.6 0.02
80 1600 50 ¢
.t C/NIt 1400 | C/PlL N/Pib
2 £1200 e 40
< = -
- 601 & 1000 | & 30l
O 50t 5 800 | 5
= o 20
Z a0t & 600 t 2
O 400 | 0
30 200 |
20 L— ‘ : . : : 0
0 90 180 270 360 450 0 90 180 270 360 450 0 90 180 270 360 450
f5f ] Time/d fsf ] Time/d fsf ] Time/d

B2 ZRERAREMEBEMHAZITEZERNEE

Fig.2 The stoichiometric traits dynamics of litter leaf on different forest types in the Three Gorges Reservoir Area
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IS R TE T C/P LU SRS B ARAR S R AA -1 B2 BRIE MK 2.69 1% .2.39 1%, Bl % 53 ik iof 6] A 12647
C/P LLI5g¥E N, o AN RIS B2 AR AR 2l 4 2 R A48 B MRIR SRR, 20 450 d J5 18 BEMRAR , S R A AR AN 5 2
Fiv-Fa B BRI SE AR G313 N 43.67% 23.19% 44.01% , EIRTATE N/P LU= R AN -1 K BRIR S PR <4 B2 R AR
<E AR, B RAAARE #e F bR T AN -H BRI SC PR 25 S B 3, A0 i 450 d s T AR A3 IR A4 B R A
L A1 B ARTR SR 2.04 35 210 £5, 435135 0 137.67% 141.34% (150.89% .,
2.3 NFIRELE B A2 T a2 R S A AR A S A R R R
P& A2 2RI S e R R R R (B 3) . 3 FdRALJAYE I C & & . C/N H¥ S5V 4y

BRI UARE H C & i C/N Wl 0t (P<0.01) o 3 FIARIU I 9 I N & 2 15 8 9 1 fife i 5
SEIEADE, BN S il i, A (P<0.05) o 3 BRI IR P& I L 5 5 i b ) P i sh A 5 R U5 I il R
KRA—FHES B, SRR DRI A, 5 5B AR S MR IR pREE R, 3 Flbk
RUPAFE T 23 N/P LGSl 5 08 7 o il R S A I 3 B IR R EIOC R (P<0.01) L1 C/P LBl 5 v T
O3RN 525 (P>0.05)
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Fig.3 Relationships between litter leaf stoichiometric traits dynamic and decomposition rate on different forest types in the Three Gorges

Reservoir Area
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Table 3 Regression coefficients between litter leaf decomposition rate and stoichiometric traits in different forest types

R ER

HAY

[ml )7 7%

Stoichiometric traits Stand type Regression equation K P
C LR PM y=-2.55x+143.60 0.57 0.00
TR AR QV y=-3.07x+166.98 0.56 0.00
L REAN-FE S ARIRASH PQ y=-2.21x+121.36 0.59 0.00
N DM PM y=39.96x-27.49 0.79 0.00
B QV y=47.90x-43.80 0.79 0.00
L RAN-FE EARIRACHR PQ y=34.42x-17.4 0.61 0.00
p DM PM y=-906.96x+56.38 0.47 0.00
¥ #E QV y==257.59x+44.20 0.41 0.00
Ih AN -H B BRIR AR PQ y=-72.26x>+210.21x-120.57 0.45 0.02
C/N H. C/N ratio DM PM y=-0.96x+61.46 0.80 0.00
T AR QV y=-1.27x+67.44 0.78 0.00
S RAA-FE EARIRACHK PQ y=-1.13x+68.34 0.70 0.00
C/P Lt C/P ratio LR PM y=0.03x—14.66 0.19 0.07
KRR QV y=0.02x+11.07 0.12 0.18
Th AN -FE S BRIR AR PQ y=0.02x+12.57 0.02 0.59
N/P Lt N/P ratio SR PM y=-0.01x%+1.92x-24.71 0.76 0.00
FeEBRE QV y=-0.09x%+5.27x-34.85 0.87 0.00
B RAA-Fe R HRIRASH PQ y=-0.23x%+8.37x—46.68 0.64 0.00

PM: 5 E¥S Pinus massoniana; QV@EZM"\ Quercus variabilis ; PQQE*’A—@&%{EQW P. massoniana- Q. variabilis mixed forest

Hoorens %" 1 Xuluc-Tolosa 251" BF 58 ¥ 2 B IR 5 40 0 R AN PR Py FEAH G, BN R A A6, i 4600
X HE B ( Pennisetum flaccidum ) | 3 & & (Artemisia scoparia ) , 9% 3 2 Bl ( Chenopodium acuminatum ) | K R
( Cannabis sativa ) WA 7% 53 il 58 4 BLIR T& ) 0 it 5 R LR B Be g R 6 AR 4 N &5 i 52 TE ARG, 5 03 i
JEWIG B N P S i S AAHE, Huang 5 76 P [ AR S0 7% o0 BIF 58 2R W 7 400 00 A 23 S 0 ke
I NABAIE P RIEADC, ARWFFERIIITE M 3 iR 5 N P 3 5 35 SRR G, 1 150 B I i 5 o o o %o 1)
il RS S YRR IR IRKOCR . Ak, A rT RE IR Ry - 45855 53 X JA 3 43 A R 5 AR L AIK P
I AR N 3805 1 PR FH S8R 200 5 A TR 40 B e v (R R A SR E 3R 0 2R H AP A
Y o3 Ag | PR T3 v B 35 00 B BIE, YR RS B C/N HBGEs , T O AL S i S s T
SR,

AR 2% PR SR SR ), 5055 BRI 20 T S 15 CN I
C/P L& 7M1 ; Mooshammer (2] R R LB (Fagus sylvatica) T35 M C/N HEXT I8 7% W) 43 it 3 SR 52 M)
BOR,C/P L N/P FEIBEIRAR B IR, ARBIESE b 3 FAREL 9% i i R 5 C/N LR TSR, 5 C/P Fe2E s
R (£ 3) ,H# 5 Melillo %7 FFFE 45 R — 3, ARG E M C/N HZE S N fs it TS 86, i1k
JRARSE T Je ST I AE O ST 4 AN K — B 3% 0T BE R R PRV I P i S R I R R, AR A
FE P B SCEERY C/P [, HARMMLIE IR0 520 N A1 P shS B3R C/N [b C/P il , P& T N P B
ORI (R C AHC) B WA RV TSR N/P (B I 008V M A AR SR R R
fif 5 N/P LU L, ST T 3 FbR AL 7 it N/P LG5 PR 9 0 il 1 36 2 R BRBOC 3R HLIA Bk B
FIKV (3R 3) AR, LA & AL 2 AR 5 40 332 04 R DG G 3 IR BT AT 9 1) 04 9 0 26 20 B
SSRGS R A R ) I A 25 5, RN IREE % 2 i S U U ¥ 0 1 A R
3.2 PR AR A AR A IR S AR A

R R PR 5 oA BRI 2O TR] . PRTF RS X 95 0 43 360 d 9T 25 S R W . K far
(Schima superba) W ATEY)H N P 2L 8K, Afaf N & = A8 0 IE BE H A2 K ( Cunninghamia lanceolata ) R A
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( Phoebe bournei ) M-JH7E WK s WG e BEBRAR N 145 (44.91% ) B BAMK (66. 67% ) K, i B 5% i) ] <
S AEWEE RN 3500 I RCRA BRI 5 Aerts' ™ BIFFE 3¢ B H S0 - 1) 5% B 1 F s D 35 K, 5 9 A o A
b, AR FESFIRRCR . EFIEE XK A kA R AR & g AL i S ¢ NP B
KRR P NP o B 53 7k 220 15 0 o 38 B W {8, 9 i 218 U 8 5 1 4 7 R 4 R 114 A Ak L 43 i A
45. 39%—58.9% F1 44.4%—64.4% Z [B]F N Fl P i A0 TR B ; AT RE R A /55 26 B 1 X (WA ) 3 55 32 N Je & R
i, T AR 25 8 b X AR O 52 P LR AYBR 52 N 8% P BRI A Y IR A —E BA B E N 5 P Mok
BRI R X R R SR A fb i bR 0 S i A A [ T

[ei] — 4 b T o3 2 B SR A BB R ] . MeClaugherty 45128 7 25 [ gk 0 e B2 DI 0T 6 2578 AR AR P 7%
Moo R W], P TR N SRR EITE A N & B G RBURTER SR 2 a BRI N S blig &
AR B AERE NN ; Quested 45 BT R WAPATE M N 764 K BRI, F 2 AKXV 35240 BEHOR N 845
ARFEL 5 X5 4 2 200 X 2 A P R il 300 ) U 98 4 G i T 95 SR WL W8 K2 (Abies faxoniana ) R #E ( Betula
plaryphylla) J7EY) C N P BB, XIFZP T 2003 4F 5 A—2004 4F 9 H LK A LR 4 Fl #0790 00 1%
WFoE M C B AR LA, N FI P St LA TR AR N S B Aemrse e — B EFE, C P i —H
BRI, 57 AR W OC 3R, AT RE R Ry A (]t DR A AN [ 4 fige i B e A %) A 858 ( Bk 3 RLEE L 43 1) £
AW RSB MY A SRR (A B R 85 ) A e, I VR iR A o A VR e — A
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et 2 e AT M 7 AR S R G A o (R IR ) RN 15 ) 5% 43 LB R A AL e B AR 28 R S
RS- 9 7T R A2 T i LR =), X 48R 7R JC R AH BAE AR AR R | S8 F AR B8 U8 0 v RS R H AT S22
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O FRFR 5y ShASFE M AN (A 28 5 ot g 20l 2 i %) V) et A A ) o S 08 5 0 118 e o R A = 1A ) 1Y
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B2 EFMAER RGP REE T R NP 2R LA BRI R R ARSI dEE N SRR C L
P SR, H SN AREA R CR, 3 MBI R 5 N SR 2 IEHE (P<0.01),5C &
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AN, TR AR e MR RN S R A PRI 7 I A Al i MR 2 5 KR T R A - B AR TR S PR i i DL
JEH 2 — At 2 E R 8 7R o6 B A BAE AR IR S IR AR R AR ZS R G DR LB e AR 2L, T ohy
=2 2 X AR AR TR IE BRI AT Rk 20 SR AL BRI AR
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