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Abstract: Soil animals, a crucial part of wetland ecosystems, play an important role in nutrient cycling and energy flow and
are also an important driver of wetland ecosystem succession. Research related to the diversity of soil animals is an important
part of the study of soil biodiversity. Knowledge of the temporal variability of soil animal populations and species is crucial to
the understanding of soil community dynamics and food webs. Lake Taihu, a shallow freshwater lake located in eastern
China on the border of Jiangsu and Zhejiang provinces, was studied to document the composition, diversity, and seasonal
variations of soil animal communities in a lakeshore wetland. Soil animal community structure and diversity were analyzed in
four different types of lakeshore habitat: A, Rumex acetosa lakeshore; B, tree and shrub lakeshore; C, crop lakeshore; D,
natural reed lakeshore. Tullgren and Baermann's methods were used to extract 3575 soil fauna individuals (ind) which were
classified into four phyla, twelve classes, and 105 taxonomic groups. The density of soil animal communities was 2794.49—

67766.39 ind/m”. Species in the phyla Arthropoda (55.75%) and Nematoda (36.27%) constituted the main body of the
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soil fauna. The proportion of animals in different groups varied widely from one community to another: for example, in the
phylum Arthropoda, Insecta, Collembola and Arachnida accounted for 22.74%, 16.92% and 8.85% of the individuals in
the soil fauna community, respectively. A test of the differences in population density of soil animal communities in different
habitats indicated habitat types C and A were significantly different from habitat B ( F=4.319, P < 0.05) in April 2010.
In August and November 2010, the density of these communities was significantly lower in habitat A than in the other three
types (F=4.331; F=6.555, P < 0.05). Also, in February 2011, the density was significantly lower than in type C and D
(F=2.042, P < 0.05). At other times, no significant differences in the density of soil animal communities were observed
for all habitat types (P > 0.5). The dynamics of several soil fauna community diversity indices varied in different seasons.
The Simpson diversity index reached a maximum for habitat types B, C and D in April 2010, with values of 0. 44, 0. 59 and
0. 34, respectively; meanwhile, the same index for type A reached a maximum of 0. 55 in February 2011. For the Pielou
evenness and Shannon diversity indices, type B, C and D reached a minimum in April 2010, while type A reached a
minimum in February 2011. The Simpson diversity index difference test indicated types B and C were significantly different
from type D (F=1.878, P < 0.05) in August 2010. Types A and C were significantly different for the Pielou evenness
index in April 2010 (P < 0.05); and in August 2010, Type B was significantly lower than the other three types ( H=
5.052, P < 0.05). Meanwhile, in November 2010, Type A was significantly lower than the other three types ( #'=3.271,
P < 0.01) for the Shannon diversity index, and types A and C were significantly different from type D in February 2011
(P <0.05). When combining the four types as a single measurement, the overall reserves of the soil animals were in
descending order of April 2010 > November 2010 > August 2010 > February 2011. Sgrensen index similarity analysis
showed that the seasonal similarity of the four types of Lake Taihu lakeshore wetland soil animal communities was different.
The seasonal variation had higher impact on the number of Type A dominant communities. Morisita-Horn index analysis
showed that different habitat types produced different effects on the abundance of soil animal species. This suggested that
seasonal change can influence the structure and composition of the soil community. The vertical distribution of the number of
individuals of the soil fauna had a certain degree of accumulation, with a greater number of individuals found in the surface
layer of the soil, although the exact numbers varied in different seasons. The results of this study provide a basis for health

assessment and scientific management of Lake Taihu lakeshore wetland.

Key Words; Lake Taihu; soil fauna; community structure; biodiversity
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Table 2 Similarities between four seasons of soil faunal communities
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2010-04 1.00 0.26 0.36  0.22 1.00 0.42 0.39 0.46 1.00 0.39 0.44 0.46 1.00 0.29 0.41 0.44
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Fig.4 Vertical distributions of the individual density of soil faunal communities
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MiF1 TEMBERBEHSEN
Appendixl Group composition and quantitative distribution of soil faunal communities
_— A(n=20) B(n=20) C(n=20) D(n=20) &t Total
I IR R R R
Individual Individual Individual Individual Individual
AR Mollusca
i £ 49 Gastropoda 15 4.10 3 0. 34 4 0.29 6 0. 64 28 1.34
£E MBI Nematoda 117 31.97 303 34.63 625 44.64 316 33.83 1361 36.27
HA 31T Annelida
ZLE 4 Oligochaeta
IEMA} Lumbricida 1 0.27 24 2.74 23 1.64 19 2.03 67 1.67
28058l Enchytraeidae 6 1.64 85 9.71 28 2.00 60 6.42 179 4.94
1% 48 Hirudinea 1 0.11 1 0.03
FIBIYIT Arthropoda
B H 4 Malacostraca
¥t /& H Amphipoda 1 0.27 8 0.91 15 1.07 1 0.11 25 0.59
25 1 B Tsopoda 25 1.79 9 0. 96 34 0. 69
FIHE Porcellionidae 9 2.46 1 0.11 10 0. 64
B L0 Chilopoda
1WA H Scolopendromorpha 1 0.27 1 0.11 5 0.36 7 0.19
R A H Geophilomorpha 10 1.14 13 0.93 16 1.71 39 0.95
AIEWA H Lithobiomorpha 1 0.11 7 0.50 1 0.11 9 0.18
% 1L 49 Diplopoda 2 0.55 40 4.57 60 4.29 5 0. 54 107 2.48
L5454 Symphyla 2 0.55 16 1.83 25 1.79 4 0.43 47 1.15
/b /48 Pauropoda 6 0.43 2 0.21 8 0.16
H#HEZ Y Collembola
PR Onychiuridae 1 0.27 39 4.46 16 1.14 53 5.67 109 2.89
BRA BB Hypogastruridae 17 1.94 176 12.57 25 2.68 218 4.30
ZEATHERL Isotomidae 44 12.02 53 6.06 29 2.07 45 4.82 171 6.24
KA BB Entomobryidae 4 1.09 25 2.86 13 0.93 25 2.68 67 1.89
B BER Sminthuridae 1 0.27 2 0.14 1 0.11 4 0.13
PEBER} Neanuridae 1 0.27 32 3.66 14 1.00 9 0.96 56 1.47
XU 4 Diplura
I e )\ B} Japygidae 1 0.27 1 0.11 5 0.36 1 0.11 8 0.21
R H 4K Insecta
H# H Orthoptera
WRIERL Gryllotalpidae 1 0.11 1 0.11 2 0.06
FIERL Tridactylidae 1 0.27 3 0.21 3 0.32 7 0.20
S5 H Tsoptera
FI R} Termitidae 4 0. 46 1 0.07 5 0.13
1 # H Corrodentia
TEL Liposcelididae 1 0. 11 9 0. 64 43 4.60 53 1.34
BRIEAL Sphaeropsocidae 1 0.27 1 0.11 2 0.10
H H Dermaptera
WAL Forficulidae 1 0.27 2 0.23 10 0.71 12 1.28 25 0.63
AL Spongiphoridae 1 0.27 2 0.23 2 0.21 5 0.18
248 H Thysanoptera
B8] AL Phlaeothripidae 1 0.27 1 0.07 2 0.09

[7]# H Homoptera
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Ssept A(n=20) B(n=20) C(n=20) D(n=20) AT Total
Group MK % AL AMAEER AMEKL AL %

Individual Individual Individual Individual Individual

1%} Aphididae 1 0.27 2 0.23 1 0.11 4 0.15
38 H Hemiptera

+ %Al Cydnidae 31 8.47 31 2.12
45} Tingidae 1 0. 11 1 0.03
KIBER] Lygacidae 10 2.73 15 1.71 12 1.28 37 1.43
ZIER} Coreidae 1 0.11 1 0.03
HE% Rl Reduviidae 1 0.11 1 0.03
oA} Plataspidae 1 0.11 1 0.03
HiER Miridae 2 0.23 2 0. 06
JEEEEL Scutelleridae 1 0.11 1 0.03
21855} Pyrrhocoridae 1 0.27 1 0.07
%R Anthocoridae 2 0.55 2 0. 14
FFIEFE Belostomatidae 1 0.11 1 0. 07 2 0.05
JEEi%E AL Hebridae 7 0. 50 7 0.13
B4 B Coleoptera

[ R} Staphylinidae 19 5.19 16 1.83 11 0.79 20 2.14 66 2.49
% HF} Curculionidae 1 0.27 1 0.07
K B} Hydrophilidae 2 0.55 2 0.14
Je@F} Dytiscidae 1 0.11 1 0.07 2 0.05
W AEHRL Phalacridae 1 0.27 1 0.07
JEHEL Cicindelidae 1 0.27 1 0.07
ZLHIRL Priliidae 1 0.27 1 0.07
EFEHFL Diphyllidae 2 0.23 1 0.11 3 0.08
W HIRL Pselaphidae 2 0.55 5 0.36 1 0.11 8 0.25
#HB} Carabidae 4 1.09 12 1.37 33 2.36 28 3.00 77 1.95
R AL Leiodidae 2 0.55 1 0.11 4 0.29 1 0.11 8 0.26
R #E A} Scaphidiidae 1 0.11 1 0.03
5 H R} Discolomidae 1 0. 07 1 0.02
M} Chrysomelidae 1 0.11 1 0.03
U4 A} Tenebrionidae 1 0.11 2 0.21 3 0.08
EHEL Scydmaenidae 4 1.09 1 0.11 9 0. 64 4 0.43 18 0.57
HHB R Carabidae larvae 2 0.55 12 1.37 17 1.21 17 1.82 48 1.24
[ R4 B Staphylinidae larvae 2 0.55 7 0. 80 3 0.21 6 0. 64 18 0.55
W IR Pselaphidae larvae 4 0. 46 1 0.07 5 0.13
BIRHFR4LI L Prilodactylidae larvae 1 0. 07 1 0.02
#HRH4 IR Lampyridae larvae 3 0.21 3 0.05
4o R4 Scarabaeidae larvae 1 0.11 1 0.11 2 0. 06
FEHRI I Cicindelidae larvae 1 0.27 1 0.07
PRSI Seydmaenidae larvae 6 1.64 6 0.41
SR Curculionidae larvae 1 0.27 1 0.07
X3# H Diptera

IR} Mycetophilidae 3 0. 82 6 0.43 7 0.75 16 0.50
IRl Muscidae 1 0.27 3 0. 34 3 0.21 28 3.00 35 0. 96
IR} Psychodidae 1 0.27 1 0.11 5 0.36 1 0.11 8 0.21
FEIAL Chironomidae 3 0.82 3 0.34 4 0.29 2 0.21 12 0.42
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- A(n=20) B(n=20) C(n=20) D(n=20) &7t Total
Group AREL N AL AMAEER o AMEKL AL %

Individual Individual Individual Individual Individual
MR # IR} Sciaridae 1 0.07 1 0.11 2 0. 04
WA} Syrphidae 1 0.11 1 0.03
WA} Culicidae 1 0.07 1 0.02
K i 7} Stratiomyidae 2 0.23 2 0. 14 4 0.09
AL Simuliidae 1 0.27 1 11 2 0.10
WIEARL Agromyjidae 1 0.27 2 0.14 3 0.32 6 0.18
58} Ceratopogonidae 1 0.07 1 0.02
HHBF} Drosophilidae 1 0.11 1 0.03
K 28R} Dolichopodidae 1 0.11 1 0.03
KR4 Dolichopodidae larvae 1 11 1 0.03
KR4 HL Tipulidae larvae 1 11 1 0.03
FEBCRI) L Chironomidae 3 0.82 3 0.34 5 0.36 3 0.32 14 0.46
IR I Ceratopogonidae larvae 2 0. 14 5 0.54 7 0.17
SRl T Muscidae larvae 1 0.27 8 0.91 2 0.14 2 0.21 13 0.39
JIE53# H Hymenoptera
Hi4F} Braconidae 1 0.11 1 0.03
/NIER} Chalcididae 2 0.55 1 0.11 3 0.16
WARL Termitidae 16 4.37 10 1.14 28 2.00 30 3.21 84 2.68
WAL Tchneumonidae 1 0.27 1 0.07
RS L Termitidae 4 0.43 4 0.11
%% H Lepidoptera
IR I Pieridae larvae 1 0.27 2 0.23 2 0.14 1 0.11 6 0.19
WRIZA Arachnida
Wik H Araneae
E R} Sparassidae 1 0.27 1 0.07
BekRl Salticidae 2 0.55 2 0.23 2 0.14 1 0.11 7 0.26
MRIEF} Lycosidae 6 1.64 19 2.17 5 0.36 3 0.32 33 1.12
RAGERR} Zoridae 3 0.34 2 0.14 3 0.32 8 0.20
AP Liocranidae 2 0.23 4 0.29 9 0.96 15 0.37
PR K RE Zodariidae 2 0.55 4 0.46 3 0.21 2 0.21 11 0.36
IR %A} Gnaphosidae 9 2.46 19 2.17 15 1.07 10 1.07 53 1.69
B WA} Thomisidae 1 0.11 1 0.07 2 0.05
FEl ik A} Araneidae 2 0.23 3 0.21 5 0.11
G 8} Oonopidae 2 0.23 2 0.06
4 SR FL Pholcidae 2 0.23 2 0. 06
HI#% H Acariformes 5 1.37 10 1.14 21 1.50 12 1.28 48 1.32
fhiE H Pseudoscorpionida 1 0.07 1 0.02
W 4N Acari 2 0.55 21 2.40 67 4.79 46 4.93 136 3.16
SRR Total individual 366 100.00 875 100.00 1400 100. 00 934 100.00 3575  100.00
SRR Total group 59 66 63 63 105
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