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Community Structure of Soil Macrofauna in Different
Using Types of Soils in Autumn

GE Bao-ming, KONG Jun-miao, CHENG Hong-yi, ZHENG Xiang, BAO Yi-xin*

(Institute of Ecology, Zhejiang Normal University, Jinhua 321004, China)

Abstract: From October to November 2004 by using a sampling method, we investigated the soil macrofauna commu-
nities at 7 using types of soils, paddy field (P), kaleyard (K), orchard (O), wilderness (W), yard (Y), lawn (L) and
building site (B) in Jinhua, Zhejiang. There were 1 161 soil macrofauna individuals belonged to 20 orders, 8 classes, and
3 phylums in total samplings. The dominant orders were Nematoda and Hymenoptera, the frequent orders were Araneae,
Diplura, Lumbricida, Isopoda, Stylommatophora, Coleoptera, Lepidoptera and Diptera, and then the remnant orders were
rare orders. the complexity index of community (C) tended O >K>W >B>L>P>Y, and Shannon-Weiner index (H')
L>B>W>K>0>P>Y. C was manifested better than H' in representing the complexity and the diversity of communi-
ties. The vertical distribution of soil macrofauna had obvious surface assembly. Using the Hierarchical Cluster and the
Non-matric Multi-dimensional Scaling method, the 7 communities were classed to 3 groups: highly disturbing and non-be-
strow group, herbage growth group and orchard group, which shows the response of soil macrofauna communities to the dif-
ferent soil using types.
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Tab. 1 Composition of soil macrofaunas communities in this study
Phyla Class Order
Mollusca Gastropoda Stylommatophora
Annelida Oligachaeta Oligochaeta Lumbricida
Arthropoda Arachnoidea Araneae
Chilopoda Lithobiomorphy Geophilomorpha
Scolopendromorpha
Symphyla Symphyla
Crustecea Isopoda
Diplopoda Sphaerotherida
Insecta Coleoptera Hemiptera
Hymenoptera Diptera
Homoptera Diplura
Orthoptera Lepidoptera
Blattaria Anoplura
2 7
Tab. 2 Community’s composition and density of soil macrofauna at 7 types of soils
Soil type Total
Order P K 0 W Y L B ind. /m? Frequency % Abundance
730 144 145 56 40 12 10 480 41.34 +++
14 48 62 55 42 14 23 258 22.22 +++
14 26 22 9 7 8 94 8.10 ++
6 24 36 12 2 1 0 81 6.98 ++
30 24 6 2 2 4 0 68 5.86 ++
3 8 5 3 7 12 8 46 3.96 ++
4 15 6 3 0 2 0 30 2.58 ++
0 3 7 3 0 4 3 20 1.72 ++
4 4 7 5 0 0 0 20 1.72 ++
4 6 0 1 0 2 0 13 1.12 ++
0 4 0 2 1 0 4 11 0.95 +
0 1 2 1 0 3 0 7 0.60 +
0 2 0 2 0 1 0 5 0.43 +
0 3 1 0 0 0 1 5 0.43 +
0 0 0 2 1 0 2 5 0.43 +
0 0 1 1 1 0 2 5 0.43 +
1 0 2 1 0 0 0 4 0.35 +
0 0 1 0 1 0 2 4 0.35 +
0 0 3 0 0 0 0 3 0.26 +
0 0 0 2 0 0 0 2 0.17 +
Total® 147" 300! 310¢ 173¢ 106® 62° 63° 1161 100
P Paddy field K Kaleyard O Orchard W Wilderness Y Yard L
Lawn B Building site
+++ Dominant Order — ++ Frequent Order  + Rare Order
@ /m?  The means of the data of soil types are the density ind./m?
® SNK a=0.05 The means with different superscripts are significantly different

SNK test o =0.05
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Fig. 1 Bio-diversities of soil macrofauna at 7 types of soils

2 Soil types’ abbreviation see Tab. 2

37
Tab. 3 Vertical distribution of dominant and frequent orders of soil macrofauna in three soil layers of 7 types of soils
Soil type
p K [0) w Y L B Total

Soil layer

NO NI NO NI NO NI NO NI NO NI NO NI NO NI NO NI

I 0-5cm 9 93 10 178 9 173 10 77 5 47 9 30 5 27 10 625

I 5-10cm 5 30 8 79 9 98 7 69 5 41 5 24 4 20 10 361

Il 10-15cm 3 13 5 33 5 29 2 16 2 14 3 4 1 5 5 114
NO Number of Orders NI Number of individuals

2 Soil types’ abbreviation see Tab. 2
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Fig. 2 Hierarchical cluster dendrogram of soil macrofauna communities at 7 types of soils
2 Soil types” abbreviation see Tab. 2
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Fig. 3 The 2-dimentional MDS ordinal configuration of soil macrofauna communities at 7
types of soils Stress =0.018 14
2 Soil types’ abbreviation see Tab. 2
3 B 10 =Y 10 =P 10 <L 11 <K 14
<0 15 <W 17
3.1 L 62 <B 63 <Y 106 <P 147
<W 173 <K 300 <O 310



3 271

/ / / r;
Liu & Yuan 1998 1999

'
H Jjmax €

3.3

Fu et al 2002
7
0—5em 5—10cecm  10—15 em 3
Ke et al 2003

3.2
Shannon-Weiner
H' Yang
& Zhang 1997 Liu & Yuan 1999
5—10 e¢m
0—5 cm
Fuet al 2002 T (of 3.4
7 rj P
0.62 K 1.50 O 1.68 W 1.39 Y 2
0.45 L 0.54 B 0.83 C;
O 2.84 >K 266 >W 2.5 >B
1.58 >L 1.11 >P 0.98 >Y 0.65
¢ H Ge et al 2005
H' 7 2 3
2.07 1.90 r C;
1.11 1.58 o 3



278 26
Ge BM Bao YX Zheng X. 2005. Structure of macrobenthic communi- 231 -239. . 1994.
ties in different habitats at the diked tidal flat in winter J . Zool. l.«a . 2 4 231
Res. 26 1 47-54. . 2005. -239.
26 Pandhurst C  Doube BN. 1997. Biological Indicators of Soil Health
1 47-54. M . London CAB International .

Fu BQ Chen W Dong XH Xing ZM Gao W. 2002. The composition
and structure of the four soil macrofaunas in Songshan mountain in
Beijing J . Acta Ecologica Sinica 22 2  215-223.

. 2002.
. 22 2 215-223.

Junich A. 1973. Soil Zoology M . Tokyo Beilonwan.

1973. . .

Ke X XuJM Xie RD Weng CL. Yang YM. 2003. Community struc-
ture and seasonal change of soil mesofauna in Quzhou Region Zhe-
jlang J . Zool. Res. 24 2 86-93.

. 2003.
24 2 86-93.

Liu H Yuan XZ. 1998. A study on community structure of soil animal in
Taishan Mountain J . Mountain Research 16 2 114 - 119.

. 1998.
16 2 114-119.

Liu H Yuan XZ. 1999. Ecological distribution of the soil animals in the
Taishan Mountain J . Chinese Journal of Ecology 18 2 13 -
16. . 1999.

18 2 13-16.
Ma KP. 1994. Measurement of biodiversity A . In Qian YQ Ma KP.

Principle and Methods of Biodiversity Studies M . Beijing Chi-
nese Scientific & Technological Press. 141 — 165.
1994. .

. 141 -
165.

Ma KP Liu YM. 1994. Methods of measure the bio-communities biodi-

versity | . o diversity |l J . Chinese Biodiversity 2 4

Pielou EC. 1975. Ecological Diversity M . New York John Wiley. 16
-51.

Qian FS Wang ZY . 1995. Relationship between soil fauna and soil envi-
ronment in Jujube Garden of Shuidong Anhui Province J . Chi-

nese Journal of Applied Ecology 6 1 44 -50.
. 1995.
6 1 44-50.

Tang JY Zhao R Wang ZY. 2002. A research of soil community and its
diversity in mulberry tree orchard in Laibang Town Yuexi County
J . Chinese Journal of Ecology 21 2 9-13.
. 2002.
. 21 2 9-13.
Torstensson L. Pell M Stenberg B. 1998. Need of a strategy for evalua-
tion of arable soil quality J . AMBIO 27 1 4-8.
Yang DQ Gao J. 2002. Research and application of soil animals in ur-
ban ecosystem J . Chinese Journal of Ecology 21 5 54-57.
. 2002.
. 21 5 54-57.
Yang XD Zhang JH. 1997. Community structure of soil animals in man-
made plant communities in dry seasons in Xishuangbanna J . Zo-

ol. Res. 18 4 403 -409. . 1997.
18
4 403 -409.
Yin WY. 1998. Pictorial Keys to Soil Animals of China M . Beijing

Science Press . . 1998.

Yin WY. 2000. Soil Animal of China M
. 2000.

. Beijing Science Press.



