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Soil animal communities of variously utilized in the Dongting Lake region
WANG Guang-Li'"*, WANG Yong'*, HAN Li-Liang'?, ZHANG Mei-Wen', LI Bo' (. Institute of Subtropical
Agricultures Chinese Academy of Sciences, Changsha 410125, 2. Graduate School of Chinese Academy of Sciencess Beijing 100039). Acta
Ecologica Sinica,2005,25(10) :2629~2636.

Abstract: The Dongting Lake region, which is an important region for agricultural production in the Yangtze Valley, is located
in the north of Hu’nan Province in China. In this subtropical region, the weather is warm and humid with a mean annual
temperature of 16~17 C and rainfall of 1200 to 1550 mm. In order to protect biodiversity, the Hu’nan Provincial Government
carried out a project of restoring farmlands to the lake. There are two main kinds of ways to restore the farmlands: (1) DRP
(double restoration polder) which removed human habitation from the polder and gave up associated agricultural activity, and
@) SRP (single restoration polder), which only removed human habitation from the polder but retained agricultural activity. In
the DRP, the polder is flooded annually during the flood season, but there is no flooding in the SRP.

In April and July 2004, soil animals were investigated in five kinds of variously utilized land. and five typical plots were
selected for investigation in the Dongting Lake region. They were the DRP (Populus. 1.-Carex spp. Plot 1), SRP (Populus.1.-
Carex spp. -vegetable,Plot T ), SRP (Brassica-Gossypipm herbacepm-+Oryza sative .Plot 1), paddy field (Oryza sative,Plot
V) and the beach of the lake (Plot V ). Three replicates were taken from each plot to collect the mesofauna and the

microfauna. Soil specimen were sliced horizontally into four 5 cm layers to a depth of 20 cm , and 2 samples (100 cm® and 25
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cm?) of each layer were each placed separately in a cotton bag and transported to the laboratory. The mesofauna and
microfauna were separated from the samples using Tullgren’s and Bearmann’s methods, respectively. Three replicates were
taken from each plot to collect the macrofauna. The soil specimens were sliced horizontally into two 5 ¢cm layers to a depth of
10 cm and a sample (50cm X 50cm X 5cm) of each layer. The macrofauna was collected by hand and the mesofauna and the
microfauna were collected through microscopic investigation.

Twenty-nine groups of soil animals and belonging to 5 phyla and 10 classes were collected. Nematodes were the dominant
animal group, accounting for 64.15% of the total. Acarina., Gastropoda, Araneae, Coleoptera, Oligochaeta, Collembola,
Lepidoptera, Coleoptera, Hymenoptera and Diptera represented 31.02% of collected taxa. The other 18 animal groups were
infrequent, representing 4. 83% of the total individuals.

Total soil animal numbers were statistically analyzed through use of diversity indexes (S, H. DG, j, and C). The
Population-density quantity (DG) was more suitable for evaluating soil animal biodiversity than was the biodiversity quantity
(). Because of the complexity of the habitat and the temperate interference, soil animal abundance (24) and biodiversity (DG
=15.3009) were highest in the SRP (Populus. 1.-Carex spp. -vegetable,Plot 1 ). DRP (Populus..-Carex spp. »Plot 1) had
the second highest values (S=22, DG=38.8242); paddy field (Oryza sative ,Plot N ) had the third highest values (S=21, DG
=8.4070), and the beach of the lake, (Plot V) (S=15, DG=2.8729) and SRP (Brassica-Gossypipm herbacepm + Oryza
sative,Plot ) (S=14, DG=1.8738) followed. We also analysed seasonal change of different kinds of soil animals in each
plot. Macrofauna and meso- and micro-arthropods were affected significant by seasonal change, whereas nematodes were not.

Biodiversity is one of the most important factors with which to evaluate quality of the ecological environment. Soil animal
communities are strongly influenced by land utilization. SRP with intercropping is the best way to protect the biodiversity of
soil animal. Restoring farmlands to the Dongting Lake area protects the biodiversity of soil animals.

Key words : Dongting Lake area; diversity; soil animal
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Table 1 Composition of soil animals in Dongting Lake Region
b Plots *
- ! I I v v BAH HEME
Animal communities ME LR TERE AEEE MERE S@EER MR SEEE MR AEKRE Total BOD Abundence
No. of (%) No. of (%) No. of (%) No. of % No. of [€79] number Percentage
ind. Percentage ind. Percentage ind. Percentage ind. Percentage ind. Percentage
£ 1135 Nematode 1044 68. 28 721 46.91 429 70.56 1474 77.05 362 52.07 4030 64.15 i++
g H Acarina 187 12,23 151 9. 82 18 2.96 98 5.12 72 10. 36 526 8.37 +
8 23 Gastropoda 11 0.72 20 1. 30 5 0.82 24 1.25 162 23.31 222 3.53 +
Bi% H Araneae 34 2.22 78 5.07 17 2.80 58 3.03 5 0.72 192 3.06 +
#5438 H Coleoptera 15 0.98 83 5.40 17 2. 80 66 3. 45 5 0.72 186 2.96 +
B 48126 Oligochaeta 21 1. 37 36 2.34 65 10. 69 5 0.26 36 5.18 163 2.59 n
#E H Collembola 28 1.83 23 1.50 20 3.29 78 4.08 8 1.15 157 2.50 +
%39 B (41 41) Lopidoptera 84 5. 49 46 2.99 1 0.16 8 0.42 14 2.01 153 2.44 "
#¥ B (41 8) Coleoptera 35 2.29 53 3.45 21 3.45 33 1.73 10 1.44 152 2.42 i
fE3 B Hymenoptera 5 0.33 127 8. 26 1 0.16 0 0 2 0.29 135 2.15 +
M B (4 H1) Diptera 20 1.31 103 6. 70 0 0 3 0.16 0.43 129 2.05
£ 15| 2% Enchytraeidae 1 0. 07 19 1.24 3 0. 49 11 0.58 12 1.73 46 0.73 ‘lJ:
£ J£ 2 Diplopoda 20 1.31 13 0. 85 0 0 0 0 0 0 33 0.53 +
W E B Diplura 1 0. 07 15 0.98 2 0. 33 13 0. 68 0 0 31 0.49 +
2% Tardigrada 0 0 1 0.07 0 0 25 1.31 0 0 26 0.41 +
E#H Orthoptera 4 0.26 13 0.85 1 0.16 4 0.21 0 0 22 0.35 +
J& 24 Chilopoda 5 0.33 5 0. 33 8 1. 31 2 0.10 0 0 20 0. 32 +
2830 B Thysanoptera 7 0. 46 6 0. 39 0 0 3 0.16 0 0 16 0.25 +
% 2 B Isopoda 1 0. 07 9 0. 59 0 0 0 0 1 0.14 11 0.18 +
# £ 3 Copepoda 0 0 7 0. 46 0 0 1 0. 05 0 0 8 0.13 +
[F38 B (% & )Homoptera 0 0 4 0.26 0 0 2 0. 10 0 0 6 0.10 +
W% Isoptera 2 0.13 0 0 0 0 1 0. 05 0 0 3 0. 05 +
#4924 Hemiptera 1 0. 07 2 0.13 0 0 0 0 0 0 3 0. 05 +
%% B Blattoptera 0 0 1 0.07 0 0 0 0 2 0. 29 3 0.05 +
W5 B Psocoptera 1 0.07 0 0 0 0 0 0 1 0.14 2 0.03 +
[A# B Homoptera 0 0 0 0 0 0 2 0.10 0 0 2 0.03 +
JRE 2 Protura 2 0.13 0 0 0 0 0 0 0 0 2 0. 03 +
A H Microcoryphia 0 0 0 0 0 0 2 0.10 0 0 2 0.03 +
# 2% Hirudinea 0 0 1 0.07 0 0 0 0 0 0 1 0.02 +
4t Total 1529 1537 608 1913 695 6282 100
2K # % Communities 22 24 14 21 15

1. Bbp-E5; 1 B B5- R 1. mE-ME- KBS NV .BH; Vv W
+Oryza sative; N :Paddy field; V : The beach of lake; * T [6] the same below

1 :Populus L. -Carex spp. ; L : Populus L. -Carex spp. -vegetable; W : Brassica-Gossypipm herbacepm

2€9¢
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C 2, 5 (p< 2
0.05), C 3),1¢( Table 2 Comparison of the indexes of soil animal biodiversity
- ol ( B + ) 5 Plots
Index I I i N A\
;11 ( - - )
. 22° 24> 14¢ 21* 15%
DG s Abundance ?
s IV ( ) H  H value 1.2935%  2.0211°  1.1910°  1.0591*  1.4756%
1 DG DG value 8. 8242° 15.3009"  1.8738¢ 8.4070 2.8729°
b o
j o jvalue 0.4185%  0.6360°  0.4513°>  0.3479°  0.5448%
3.3 C  C value 0.4863"  0.2500° 0.5143*  0.6008" 0. 3402%"
b (
) ( ) (p<<0.05)Small letters denote statistical significance, same letters
( )3 . indicate no significant differences (p<C0.05); the same below
3.3.1 5 s
C 4. - 252 , 13 s s
32.54%, 4.7 . 4 . 7 ,
7 4 ; - - 556 (18.35%),
(17.81%) .4 N 7 N N
; - + 133, . 48.87% . 7
, 3 188 , 35.11%
30.32% 4 s 7 , 7 4 ;
2004 4 1 231 s s 70.13%.
3
Table 3 Seasonal change of community structure parameters of soil animal
Parameters
Abundance H  H value DG DG value j  jvalue C  C value
Plot Month
I 4 19* 1. 5808 5.1459° 0.5369° 0.3311°
7 15° 0. 8892" 3.1936° 0.3283" 0. 6683"
I 4 19° 1.9216* 7.6235° 0.6526" 0. 2479
7 197 1.8341° 6. 9005° 0.6229° 0. 2810
Il 4 12¢ 1.6384" 1.3623° 0. 6593 0.2804°
7 10° 0.6051" 0. 4557" 0.2628" 0.7651"
v 4 18* 1.1675° 4.9142% 0.4039° 0.5252°
7 16* 0. 7837 4.1646" 0.2827° 0.7052°
A\ 4 15 1. 4754 3.2124 0.5448 0. 3401
7
4

Table 4 The main macrofauna population in various land utilization
Plot
I (% (%) m (%) N (%) V(%)
4 April 7 July 4 April 7 July 4 April 7 July 4 April 7  July 4 April

Soil animal

Communities

Coleoptera 5. 00 6.50 13.90 11.11 5.88 57.14 22. 86 50. 50 2.16

( )Coleoptera 13.13 11.96 18.72 4.61 15. 97 0 7.62 0 2. 60

( )Lopidoptera 45. 00 10. 87 2.67 10. 57 0. 84 0 2. 86 4.82 6. 06

Araneae 6.25 26.09 34.76 2.98 10. 92 28.57 36.19 22.89 2.16

Oligochaeta 13.13 0 6.95 6.23 54.62 0 4.76 0 15.15

Hymenoptera 0 2.17 3.21 26.02 0 0 0 0 0.43

Diplopoda 2.5 17.39 3.74 1.63 0 0 0 0 0

Diplura 0 0 0 4.07 0. 84 7.14 0 13.25 0

( ) Diptera 6. 88 9.79 6.95 23. 31 0 0 2. 86 0 1. 30
Gastropoda 4.38 4.35 0 5.42 4. 20 0 21.90 1. 20 70.13
Others 3.73 10. 88 9.10 4. 05 6.73 7.15 0.95 7.34 0
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Table 5 Individuals and percentage of Acarina and Collembola in various land utilization

Acarina Collembola
Plot Month Individuals Percentage (%)) Number Percentage (%)
I 4 139a 82.25 16a 9.47
7 46b 75.41 12a 19.67
total 185a 80.43 28a 12.17
I 4 132a 76.74 16a 9. 30
7 19b 27.54 7a 10. 14
total 151a 62. 66 23a 9.54
I 4 4a 66. 67 la 16.67
7 14a 41.18 13b 38.24
total 18b 45. 00 l4a 35. 00
N 4 87a 47. 54 75a 40. 98
7 10b 29.41 2b 5. 88
total 97a 44.70 77b 35.48
\ 4 72 78.26 8 8. 70
3.3.3 N s s
) 4030  C  6), 64.15% , 91.03%.,
> - - - - s - . 4
7 s - - - 7 4 o
3.4
S, S,y o 7 5
I ( - ) I ( - - 6
) (S,=0.8261), s Table 6 Statistics of the Nematode individuals in various land
s utilization
(S,=0.7253), s Plot 4 April 7 July Total
; « - - I 364a 680b 1044ac
= P 9 4
+ ) (S, =0.7778), : 290 1262 T2l
(S 0. 6521) Il 100a 329b 429b
2V Dol N 739a 735a 1474c
’ ° - - Y 362 362ac
. . Total 1860 2170 4030
b - + b
. R 7
A\ ( ) ( )
Table 7 Similarity coefficient of soil animal community in various
s (8,=0.6111;5,=0.6391),
land utilization
I ¥ v Y
3 Plots
4 S, I 0.8261 0.7778 0.7442 0.7568
, I 0.7253 0.7368 0.7556 0.7179 Sy
[21] 0.8160 0.6521 0.7429 0.7586
’ 0.8238 0.6577 0.8648 0.6111

= 2 =

0.7149 0.6857 0.6589 0.6391
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