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Characteristics of soil animals’ communities in different agricul-

tural ecosystem in the Songnen Grassland of China
YIN Xill*(;zil’ll . WANG Hai-Xia! . ZHOU Dao-Wei? (1. College of Urban and Environmental Science,

Northeast Normal University, Changchun 130024, China; 2. National Laboratory of Grassland Ecological Engineering
Northeast Normal University, Changchun 130024 ,China). Acta Ecologica Sinica.2003,23(6):1071~1078.
Abstract : Characteristics of soil animals’ communities in different agricultural ecosystems were studied in
temperate Songnen Grassland Region with the purpose to provide scientific gist for the restoration and
recreation of grasslands and other ecosystems in the agro-husbandry eco-tone, and establishing the optical
ecological-productive pattern.

The results show that groups and individuals of soil animals from cornfield, grassland and poplar
woods are great different according to notability test. The differences of the groups and individuals of rare
groups among the three agricultural ecosystems are great. These rare groups,therefore can indicate special
environment, and then they can be called indication groups.

The group number of soil animals in grassland > that in poplar woods > that in cornfield, and
individual number in grassland > in cornfield >>in poplar woods. Because of the best habitat, Grassland

has the most group number and individual number. 18 mutual groups, as majority of the soil animals.,
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were commonly found from the three agricultural ecosystems. There are some special groups from
particular habitat who can indicate the influence of land utilization on the composition of soil animals.

Generally, there are similar vertical distribution of the group and individual number of soil animals in
thethree habitats. The number of group and individual of soil animals decrease with the increasing of the
depth of soil layer. But it is not the entirely same. In cornfield, soil animals concentrate on lower soil
layer. In grassland. they obviously gather on surface. In poplar woods they distribute more evenly. These
differences indicate that the vertical distribution of soil animals in soil layers is different because of
different forms of land utilization and different degree of artificial and natural disturbance.

In different agricultural ecosystem, there are some differences in the seasonal changes in soil animals’
communities. Because of lack of food after the crop harvest, the group number of soil animals decreases
obviously in autumn in cornfield. While the number of soil animals in poplar woods tends to increase in
autumn because increasing litters result in abundant food. The seasonal changes of soil animals in
grassland have the typical distribution characteristics of soil fauna in Songnen Grassland. The community
diversity of soil animals in grassland> that in poplar woods™> that in cornficld. The correlation between
ground temperature and the group number of soil animals, while the correlation between soil environment
factors including water content, pH value, nutrient content and the individual number of soil animals is
obvious.

Key words :soil animals; spatial distribution; diversity; agricultural ecosystem; Songnen Grassland
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Table 1 Statistic of soil animals in different agricultural ecosystems
Cornfield Grassland Poplar woods
No. Name of soil animlas Individual Number Individual Number Individual Number
number grade number grade number grade
1 Hypogastruridae 1050 +++
2 Actinedida 508 +++ 396 +++ 58 ++
3 Gamasida 325 +++ 408 +++ 62 ++
4 Oribatida 102 ++ 473 +++ 59 ++
5 Formicidae 97 ++ 266 ++ 148 +++
6 Scarabaeidae 1 + 12 + 237 +++
7 Isotomidae 36 + -+ 110 ++ 5 —+
8 Araneida 5 + 48 + + 42 ++
9 Coleoptera 38 ++ 14 +
10 Staphylinidae 1 + 36 ++ 12 ++
11 Jassidae 2 + 37 ++ 9 ++
12 Carabidae 17 ++ 10 + 20 ++
13 Scarabaeidae 3 + 40 ++
14 Coleoptera 21 ++ 8 + 9 ++
15 Diptera 4 + 8 + 23 ++
16 Cicadidea 1 + 28 4+ 4
17 Carabidae 8 + 6 -+ 14 ++
18 Pseudachortidae 9 + 13 +
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1
Cornfield Grassland Poplar woods
No. Name of soil animlas Individual Number Individual Number Individual Number
number grade number grade number grade

19 Psocidae 5 + 16 ++
20 Cerambycidae 19 +

21 Lithobiidae 18 ++
22 O Pauropoda 16 +

23 Thripidae 16 +

24 Cercopidae 14 + 1 +
25 Geophilidae 12 + 1 +
26 Oniscidae 12 +

27 Tomoceridae 7 + 3 + 1 +
28 Erythraecidae 2 + 7 +

29 Entomobryidae + 4 + 4 +
30 Onychiuridae 5 + 3 +
31 Staphylinidae 3 + 4 +

32 Limnophilidae 1 + 4 -+ 2 +
33 Tenebrionidae 4 + 2 +

34 Elateridae 6 +

35 Hymenoptera 2 + 1 + 3 +
36 Miridae 2 + 3 + 1 +
37 Valloniidae 3 + 2 +
38 Succineidae 5 +
39 Delphacidae 5 +
40 Lepidoptera 4 -+ 1 +
41 Diptera 4 + 1 +
42 Nitidulidae 5 +

43 Aphididae 1 + 3 +

44 Cydnidae 4 +

45 Sminthuridae 1 + 3 +
46 Reduviidae 2 + 1 +
47 Tenebrionidae 3 +

48 Labidura 2 + 1 ot

49 Coccinellidae 1 5 1 +
50 Scolopendridae 2 +

51 Chironomidae 1 +
52 Pipunculidae 1 +
53 Pselaphidae 1 +

54 Gryllotalpidae 1 +

55 Heloridae 1 +

56 Scydmaenidae 1 +

57 Anthocoridae 1 +
58 Coccinellidae 1 +

59 Membracidae 1 +

60 Saldidae 1 +
61 ( Eisenia rosea) 1 +

62 Anthomyiidae 1 +

63 Simuliidae 1 +

64 Oncopoduridae 1 -+

65 Corixidae 1 +

66 Phalangida 1 +
67 Cochlicopidae 1 +

68 Collembola 1 +

69 Neelidae 1 +

Individual number 1223 3095 800
Group number 36 51 37
* +++ , 10% s+ + , 1%~10%;+ ,
1% + 4 + Dominant group. account for more than 10 percent; + + Common group, 1~ 10 percent; + Rare

group, less than 1 percent
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Table 3 Indices of soil animals

Index Cornfield Grassland  Poplar woods
H 1. 84 2.18 2.44
E DIC J 0.51 0.55 0. 68
o D 0.74 0. 82 0. 85
s E 4.92 6.22 5.39
. DIC 9.29 21.69 10. 55
s o

5

o 7.(0.10)= 0.4973,(n=12)37.(0.10) = 0. 7293, (n=16) ;7.(0. 05) =

s ( ), 7.(0.02)= 0.4921,(n=

4 )
Table 4 Correlation coefficient between soil animals and climate environmental factors
(C)HGround [@eD) (qep) mm %
Climate factors temperature Highest temperature Lowest temperature Precipitation Relative humidity
Individual number 0.07543 0. 09399 0. 02808 0. 08014 —0. 48078
Group number 0.51527 0.62517 0.54713 0. 63750 0. 34244
* 24 6  The sample number of ground temperature is 24, other number are 6
4 s s
o |7 =0.52157, 0.02, s
s s s
s
s N .pH P N s 0.10; K .
0.05, . pH
s 0.05, o
. pH s
s
5 )
Table 5 Correlation coefficient between soil animals and soil environmental factors
% % pH PCYD NCY%) K%
Soil factors ~ Water content Organic matters pH Total P Total N Total K
o 0.56723 0.73144 0. 80815 0.78113 0.72691 —0. 82821
@ 0.34732 0. 65375 0. 85988 0.69736 0. 68159 —0. 29516
* 12, 6 he sample number of water content is 12, the other are 6;

(DIndividual number ~ @Group number

3
D)

2 \
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