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ECO-PROCESS OF LEAF LITTER DECOMPOSITION IN TROPICAL
RAIN FOREST IN XISHUANGBANNA CHINA. [ . DECOMPOSITION
DYNAMIC OF MIXED LEAF LITTERS
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Abstract Background and Aims  Decomposition of mixed leaf litters in Xishuangbanna tropic rain forest
was studied both in the field and laboratory. Negative exponential model x,/xy=exp -k, and binomial ex-
ponential model x,/xq=a xexp — kit + bXxexp — kyt were used to simulate the observed decomposition
process with. Bio-models were introduced to analysis the contribution of biotic and abiotic factors to the decay
rates of leaf litters.

Methods  Coarse with mesh size of 1 mm and fine with mesh size of 100 pm litterbags were used in the
field to examine the effects of different components of soil fauna on litter decomposition by restricting access by
most soil macrofauna and mites respectively i.e. feasible for most mites to coarse mesh and nematodes to
fine mesh. In the laboratory sterilization and inoculation were adopted to investigate the effects of nematodes
and microbiota on leaf litters.

Key Results 'The decomposition process was a course fast incipiently then slowdown with stagnation periods.
The decay rate of mixed leaf litters fluctuated over the decomposing period with the magnitude of fluctuation
positively related to complexity of food-web. The binomial exponential model simulated the two different cours-
es of leaf litter decomposition whereas the negative exponential model did not simulate the initial stage well and
overestimated the long-term decay process. Soil fauna accounted for 78.1% of the decay rates while abiotic
factors for 14.1% and microorganisms only for 7.8% .

Conclusions This study suggests that the decomposition of leaf litters was a cascade process and binomial ex-
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ponential model can describe the process better than the negative exponential model. Soil fauna played a domi-

nating role in litter decomposition in tropic rain forest.

Key words Xishuangbanna Tropic rain forest Mixed leaf litter Decomposition Model

Rowell et al. 2001 Cobo et al.

Matute 2003

1999

Takeda 1988

1989 1990
1993 Virzo de

Highland 2001 Jesper et
2003 Attignon et al. 2004

Anderson & 1-
neson 1984 Sinsabaugh & Linkins 1987 Taylor et al .

1992

Santo et al. 1993 Berg et
al. 1995 Dilly & Irmler 1998 Fioretto et al.

Hagvar & Kjondal

1981 House & Stinner 1987

1984 20 90

1996 2000
1999
50%
30% 1998
2003
95% 1.5

1999 95%
8~14 2001

2002 Ferris &

1998
al. 2002 Hunter et al.

Olson

1963
x,/xy=e "M %
g X t

t k Edwards

1977 Berg
1986

1996

x,/xg=axexp — kit +bxexp -kt a>b

k

%/ %= e Ktk kot k, Ky  kf

Seastedt 1984

21°56' N 101°16" E



782 30
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C 45%
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11 -~ 4 17% 3
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cm 2~3 cm I mm 100 pm 20 em x 20 cm
Coarse mesh C Fine
mesh F 20 ¢ 19.1
2004 4~ g 4
2005 3 3~ 100 pm
14 1 2 100 pm ~ 2 mm Coleman et al. 1999
600 m 100 pm 140
1 300 Pometia tomen- 1 mm 18
tosa Terminalia myriocarpa
Mpyristica yunnanensts Horsfieldia  te-
tratepala Homalium laoticum
Barringtonia macrostachya 48 2004 4 27
m 200 650 m Sm
5 Sm 100 m 5 27
17 9 12 11 6 20060 1 9
2.1 3 13
1 2004 4 ~2005 3
Table 1 Average monthly temperature and amount of monthly precipitation at sampling time from April 2004 to March 2005 in study site of Xishuangbanna
2004 2005
Ttem 4 5 6 7 8 9 10 11 12 1 2 3
Apr.  May  June  July  Aug.  Sept.  Oct.  Nov. Dec.  Jan.  Feb.  Mar.
Temperature °C 21.5 23.6 24.7 25.5 25.2 25.4 24.2 22.3 19.8 15.0 16.8 19.3
Precipitation mm 263.0 779.0  223.9 79.9 169.0  204.6 160.1 56.8 45.8 0.0 1.5 0.0
2
Table 2 Physio-chemical properties of the top soil 0—2.5 em in experiment fields in Xishuangbanna
Organic matter g kg~ Total nitrogen g kg™ N pH Density  x 10° mg m™>
48.30+0.85 2.30+0.04 12.30+1.23 4.75+0.22 1.02+0.10
+ Mean+ SD n=14
3 a
Table 3 Physio-chemical properties of materials mixed leaf litters used in study
Total C % Total N % C/N-ratio Ash % Cellulose % Lignin %
49.10+0.22 1.11+0.01 44.30+0.16 7.41+0.02 41.29+0.06 28.26+0.04

a. Values are percentage based on ash-free dry mass

H

Mean+ SD n=3
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Fig.1 Dynamics of decomposition of leaf litters in field experiments Ash-free dry mass AFDM remaining ratio and decay rate

Mean+ SD n=4
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Fig.2 Dynamics of decomposition of leaf litters in simulated study indoors Ash-free dry mass AFDM  remaining ratio and decay rate
+ Mean+ SD n=3
M Incubated microbiota only MN + Incubated microbiota and nematodes
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Fig.3 Single exponential models for individual and collected effects of influencing factors on leaf litter decay rate curves displayed decomposing process
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Fig.4 Simulation of leaf litter decomposition process for different treatment in field and simulated studies
C Coarse mesh in field F Fine mesh in field M Without nematode in simulated MN
+ With nematode in simulated
4
Table 4 Formula of binomial exponential model to simulate decomposition process
Factor F
Treatment a k b ks F value
C 0.886 2 0.003 52 0.108 3 0.049 8 <0.000 2
F 0.6855 0.001 75 0.304 4 0.017 4 <0.000 1
MN 0.794 7 0.001 27 0.2050 0.063 0 <0.000 1
M 0.737 8 0.000 28 0.261 2 0.046 9 <0.000 1
C F MN M 4 See Fig.4
ky=0.003 52> 0.001 75 C a
0.886 2 F 0.6855 4
MN 50% 95%
M ky =0.001 27 > 5
0.000 28 a = CF
0.7947>0.737 8 95 %
2.08 2.61

2.26 4.15 M MN
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Fig.5 Binomial exponential curve and its main-exponent and sub-exponent for leaf litter decomposition
process with different treatment in field and simulated studies
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5 50% 95%
Table 5 Prediction values of decay rate and time for 50% and 95% decomposition by single and binomial exponential models
50%  95%
Mass loss rate Time for 50% and 95% decomposition
Treatment Model
d-! a”! a tos a 1lo.gs
C 1 0.003 96 1.45 0.48 2.08
2 0.003 52 1.28 0.52 2.26
F 1 0.003 15 1.15 0.60 2.61
2 0.001 75 0.64 0.96 4.15
M 1 0.002 33 0.85 0.81 3.53
2 0.000 28 0.10 6.11 26.5
MN 1 0.002 79 1.02 0.68 2.95
2 0.001 27 0.46 1.39 6.04
C F MN M 4 See Fig.4
6
Table 6  Effects of different factors on decay rates of litter
Decay constants a” !
Litter type Without fauna Faunal component Total factor Effect without fauna Faunal effect
’ ko + ki /byl bt/ Brorar
ko + Ky, ky Eroral
Mixed leaf litter " 0.28 1.00 1.28 21.9 78.1
Mixed leaf litter ™" 0.98 0.47 1.45 67.6 32.4
Macrocarpium officinalis foliage 0.69 0.13 0.82 84.1 15.9
Chestnut oak foliage 0.48 0.02 0.50 96.0 4.0
Mixed deciduous foliage 0.40 0.30 0.70 57.1 42.9
Quercus albus foliage 0.60 0.32 0.92 65.2 34.8
Fagus longipetiolata foliage 0.41 0.09 0.50 82.0 18.0
Castanea mollissima foliage 0.27 0.01 0.28 96.4 3.6
Shinnery oak foliage 0.22 0.21 0.43 51.2 48.8
Mixed tundra grasses 0.22 0.10 0.32 68.8 31.3
Cyperus sp. 0.30 0.06 0.36 83.3 16.7
Bouteloua gracilis 0.14 0.31 0.45 31.1 68.9
Mixed pasture grasses 1.15 0.09 1.24 92.7 7.3
Eucalyptus pauciflora foliage ™ 0.45 0.28 0.73 61.6 38.4
Eucalyptus pauciflora foliage ™ 0.69 0.04 0.73 9.5 5.5
* Result based on binomial exponential models in this study %% Result based on single exponen-
tial models in this study Seastedt 1984 Other data refer from Seastedt 1984
Seastedt 1984
6
32.4%
Seastedt 1984 67.6%
78.1% 21.9%
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