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SOIL FAUNA AND LEAF LITTER DECOMPOSITION IN TROPICAL
RAIN FOREST IN XISHUANGBANNA SW CHINA EFFECTS
OF MESH SIZE OF LITTERBAGS
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Abstract  Background and Aims The influence of soil fauna on litter decomposition is rarely explored in
tropical rain forest. This study examined the effect of soil fauna on the decomposition of mixed substrate by lit-
ter bag technical at two tropical seasonal rain forest plots in Xishuangbanna SW China in year of 2000. The
following questions were considered in the present study 1 What roles do soil fauna play in regulating litter
mass loss and decomposition rate 2 How do soil fauna influence litter nutrient release

Methods In order to examine the role of soil macro-mesofauna in mass loss and nutrient release of litter lit-
ter bags with both fine mesh size 0.15 mm that excludes the soil macro-mesofauna population from litter and
coarse mesh size 2 mm that allows soil fauna access to litter were used in this experiment. Mass loss and C
N P S K Ca and Mg concentrations of leaf litter were determined from the litter in two different mesh size
litterbags at monthly intervals. The soil fauna were extracted by hand and by heating the samples.

Key Results Higher relative density and taxonomic diversity of total soil fauna were found in the bags with 2
mm mesh size 22.3 — 21.77 individuals and 2.67 — 2.83 orders per g of dry litter compared to the bags
with 0.15 mm mesh size 2.88 — 2.77 individuals and 0.27 — 0.28 orders per g of dry litter . Collembola
and Acari were the most abundant group and Hymenoptera ant  Coleoptera Hemiptera Diptera Diplopo-
da Isopoda Araneae Pseudoscorpiones were common groups of soil fauna in litter bags with 2 mm mesh size.
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There were very few individuals of Collembola and Acari in the 0.15 mm litter bags. Our results suggested that

soil macro-mesofauna contributed more to the decomposition of leaf litter in 2 mm litter bags than that in 0.15

mm litter bags. The higher mass loss rate around 71 %

decomposition rate £ =1.88-2.44  and nutri-

ent release in litter bags with 2 mm mesh size than in litter bags with 0. 15 mm mesh size 34% -35% k=

0.48 - 0.58 indicated a significant influence of soil macro-mesofauna on mass loss and nutrient release in

tropical seasonal rain forest. The release rates of N S and Ca that could be attributable to the soil macro-

mesofauna were higher than other elements whereas K release rate that could be attributable to the soil macro-

mesofauna was the lowest. Soil macro-mesofauna caused greater decreases in C/N and C/P ratios in litter bags

with 2 mm mesh size than litter bags with 0.15 mm mesh size. There were negative relationships of the per-

centage of litter mass remaining with order richness and individuals abundance of soil fauna. However a posi-

tive relationship between Shannon-Wiener index of soil fauna and the decomposition rate was found.

Conclusions This study suggests that the presence of soil fauna accelerated plant litter decomposition in the

tropical seasonal rain forest. The litter mass loss attributable to the soil macro-mesofauna was about 46% . The

effects of soil macro-mesofauna on the nutrient release rates were different among elements. The diversity of

soil fauna may have important ecosystem consequences particularly in tropical rain forest.
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Table 1  Habitat and soil characteristics of two tropical seasonal rain forest plots in Xishuangbanna
Plots Sites Altitude szer Environment of plot Organic matter Total N pH C/N
m %o % %
SRF1 55 km 750 90 ~ 95 2.713 0.140 5.53 11.33
CERN For-
The est area is large. Evergreen broad-
SRF1 is located in a dis- leaved forest is surrounding vegetation .
tance of 15 km to Tropical Landform of plot include riparian and
Botanical Garden  where upland. Human disturbance in the plot
belong to  Xishuangbanna is light
Nature Reserves. It is also
field site for CERN study
SRF2 650 90 ~ 95 2.295 0.115 4.43 11.58
The SRF2
is located in a distance of 12
km to Tropical Botanical Forest area
Garden  where belongs to is large  Surrounding vegetation is ev-
Xishuangbanna Nature Re- ergreen broad-leaved forest  three
serves sides and farmland one side . Land-

form of plot is only upland. Although
Amomum plants were planted in plot
surrounding forest by located people

there is not many human disturbance in
the plot
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Table 2 Comparison of decomposition characteristics of leaf litter in the litterbags with two different mesh size in two tropical rain forest plots
Plots Mesh size mm k Mean = SD R Mass loss % a™! 3k a
SRF1 2 1.884+0.213% 0.723 71.226" 1.592
0.15 0.478 + 0.346" 0.667 34.797% 6.276
SRF2 2 2.437 +0.364¢ 0.911 71.020% 1.231
0.15 0.582+0.179" 0.834 35.698" 5.155
p=0.05 n =5 Different letters indicate significance at p=0.05 n=5 3/k 95%

The decomposition rate namely the time needed for 95% of litter to decompose

3

5

Table 3 Change in nutrient concentrations in decomposing leaf litter in the litterbags with two different mesh size in two tropical

rain forest plots mean of replication n =35

mm C N P S K Ca M,
Day d Plot Mesh size % % mg g ! mg g ! mg g~ mg g~ mg i’l N ep
0 SRF1 2 52.887 1.287 0.777 1.777 4.660 15.907 2.697 41.112 681.442
0.15 52.887 1.287 0.777 1.771 4.660 15.907 2.697 41.112 681.442
SRF2 2 50.095 0.990 0.710 1.410 3.230 23.320 3.330 50.872 706.715
0.15 50.095 0.990 0.710 1.410 3.230 23.320 3.330 50.872 706.715
60 SRF1 2 51.464 1.338 0.684 1.668 1.124 21.620 2.200 38.518 764.278
0.15 52.074 1.398 0.586 1.656 1.310 22.072 2.520 37.364 890.132
SRF2 2 49.316 1.484 0.782 1.482 1.016 25.380 2.880 33.600 636.054
0.15 51.678 1.452 0.700 1.554 1.632 23.706 2.786 35.593 738.546
120 SRF1 2 42.874 1.498 0.858 1.602 1.234 19.376 1.820 28.769 505.641
0.15 50.404 1.544 0.648 1.794 0.684 22.322 2.242 32.723 794.131
SRF2 2 42.030 1.426 0.836 1.366 0.990 24.358 2.372 29.832 505.181
0.15 49.758 1.556 0.792 1.648 0.874 24.684 2.560 31.765 635.371
180 SRF1 2 41.280 1.622 1.022 1.688 1.760 21.330 1.978 25.482 405.523
0.15 46.342 1.636 0.722 1.852 1.588 22.074 2.640 28.463 648.485
SRF2 2 38.438 1.718 1.080 1.530 1.184 22.052 2.658 22.688 356.291
0.15 46.708 1.822 1.052 1.944 0.856 29.404 3.546 26.247 449.102
240 SRF1 2 35.306 1.526 0.836 1.562 1.830 18.520 1.830 23.184 430.773
0.15 48.160 1.690 0.700 1.905 1.248 24.275 2.795 28.986 712.654
SRF2 2 38.488 1.644 0.876 1.300 1.032 21.034 2.346 23.511 458.517
0.15 47.582 1.778 0.926 1.884 0.984 28.514 3.150 28.020 519.262
300 SRF1 2 32.554 1.412 0.768 1.462 2.186 16.444 1.916 22.813 432.406
0.15 46.444 1.592 0.722 1.844 1.458 23.744 2.414 29.237 648.585
SRF2 2 36.122 1.788 0.807 1.518 1.478 22.116 2.394 20.460 964.581
0.15 45.884 1.754 0.922 1.800 1.010 26.852 2.850 26.166 499.937
360 SRF1 2 38.238 1.770 0.914 1.682 2.086 19.216 1.908 21.744 425.401
0.15 43.292 1.654 0.724 1.868 2.032 22.700 2.614 26.157 599.982
SRF2 2 37.678 1.846 0.972 1.630 1.324 22.384 2.222 19.867 389.353
0.15 44.890 1.882 0.962 1.974 1.110 25.830 3.050 24.624 489.471
Mg
2 mm 2
30% 0.15 mm
15% ~24% 180 d 0.15 mm 2 mm 0.15
Mg 2 mm mm 2 mm CNP
C/N  C/P 2 S Ca Mg 100% 20%
mm 0.15 mm 360d CK
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Table 4 The average of the mass loss and element loss contributed by the soil maro-mesofauna in two tropical rain forest plots
Contribution %
SRF1 SRF2 df F P
+ Mean = SD + Mean = SD
Leaf litter 46.088 + 6.715" 45.604 + 5.435% 5 0.016 0.299>0.05
C 44.242 + 6.592* 49.460 + 8.176" 5 1.234 0.003<0.05
N 65.091 + 10.363" 111.673 +23.116" 5 16.906 0.000 09 <0.05
P 34.133 +7.2374 64.639 + 6.078" 5 52.095 0.002<0.05
S 50.653 +8.012* 70.061 £5.7214 5 19.433 0.377>0.05
K 12.633 +5.2374 15.407 + 4.082* 5 0.873 0.064 >0.05
Ca 117.914 + 67.275* 52.111 « 12.647* 5 4.620 0.273>0.05
Mg 49.387 +9.456" 10.692 + 72. 879" 5 1.386 0.903>0.05
p=0.05 n =5 Different letters indicate significance at p=0.05 n=5
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