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Ecological Distributions and Community Compositions
of the Soil Macro-animals in the Mid-west
Plain of Jilin Province
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Abstract: Soil macro-animals in the mid-west plain of Jilin Province were investigated with the emphasis on species
richness and abundance in relation to five types of land use i.e. farm garden, farmland, Three-North Forest Shelterbelt,
natural secondary forest and natural mowing pasture. Soil macro-animals were collected by hand-sorting. A total of 5 842
soil macro-animal individuals were captured and classified into 3 phylums, 7 classes, 16 orders and 101 families. Lasius
Tetramorium and Achaeta were the dominant groups that accounted for 49.20% of the total individuals. The results sug-
gested that the types of land use affected the species richness and abundance, and human activity has a significant impact
on the soil macro-animals community. Agricultural activity reduced soil macro-animal diversity, but did not change their
vertical distributions in the soil profile. The results also showed that the differences in the composition of the soil macro-
animal community between the middle plain and the west plain in Jilin Province were mainly explained by the dominant
group density and rare group numbers in all habitats .
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1
Tab. 1 Vertical distribution of macro-soil animals in the mid-west plain of Jilin Province
7 Jul. 9 Sep.
Habitat 0—5 cm 5—10 ecm 10—15 cm 0—5 cm 5—10 em 10—15 cm
G I G I G | G I G I G I
NSF 26 77 16 31 13 12 32 93 22 40 17 29
ZFS 37 115 22 53 20 32 36 51 21 31 23 17
7ZFY 19 58 18 48 14 50 25 29 19 17 16 13
ZFL 27 65 21 38 17 15 35 63 24 53 17 18
XMP 20 70 13 45 10 33 17 62 10 13 10 8
XFS 19 44 15 36 11 19 16 34 14 36 12 14
XFY 15 18 15 15 11 11 23 35 16 19 10 16
XFL 11 9 10 5 8 7 15 11 15 14 13 9
NSF Natural secondary forest of middle part ~ ZFS “ "’ Three-North Forest Shelterbelt of middle
part  ZFY Farmyard of middle part ~ ZFL Farmland of middle partt ~ XMP Natural
mowing pasture of west part ~ XFS “ ” Three-North Forest Shelterbelt of west part ~ XFY Farmyard
of west part  XFL Farmland of west part
G Genus numbers 1 /m?  Individual density ind./m?
7 30 63 /m> 9 22 34 /m’ In the litter layer of NSF 30 groups

and 63 ind./m’ captured in Jul. 22 groups and 34 ind./m? captured in Sep.

11 31.43% 2
Lucanidae
Thomisidae 40 1
12.77%
2.4
7
8.21 9.80
2.2
9
1 3
0—5 cm 7
0—5 cm
9
3 7 9
2.3
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Tab. 2 Effect of habitats and months on individual density and group numbers
of soil macro-animals in the mid-west plain of Jilin Province

I
Habitat Month Interaction
Group number 20.217°"" 0.783"™ 0.513™
Density 6.006""" 4.812" 1.393"™
Y P<0.001 ""P<0.01 " P<0.05 ™ P> 0.05
_ 000, 40 B 7)1 Tul.
& 20t g
£ S
2 200} g .
:: s 25
& g
Z 1501 5 2
L
A ]
-y 100 = 15
= 3
s B 10
E 50t o,
0 NSF ZFS ZFY ZFL XMP XFS XFY XFL 0 NSF ZFS ZFY ZFL XMP XFS XFY XFL
3% Habitats
1 A B
Fig. 1 Individual density A and group numbers B of soil macro-animals in the mid-west plain of Jilin Province
1 Habitats’ abbreviations see Tab. 1
3
Tab. 3 Changes of individual numbers of Formicidae Coleoptera Enchytraeidae and
Lumbricida in the mid-west plain of Jilin Province
7 Jul. 9  Sep.
Habitat F C E cl L F C E cl L
NSF 41 27 247 104 47 288 45 63 36 23
ZFS 517 81 16 108 30 148 49 12 54 7
7FY 320 55 109 62 46 102 60 5 14 7
ZFL 343 23 190 45 14 313 40 83 34 6
XMP 79 91 2 19 0 30 77 0 23 0
XFS 272 20 1 79 10 211 13 3 70 1
XFY 39 22 7 29 12 122 22 14 8 18
XFL 35 13 5 18 2 73 18 7 13 1
1 Habitats’ abbreviations see Tab. 1
F Formicidae ~ C Coleoptera  E Enchytraeidae ~ Cl Coleoptera larvae
L Lumbricida
923
4.15 20
13 15
94 40
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Appendix 1 Groups and individuals of soil macro-animal communities in the mid-west plain of Jilin Province
Middle part West part Total
Name of soil animal Individuals Dominance  Individuals Dominance  Individuals Dominance
Lasius 1013 +++ 244 +++ 1257 +++
Tetramorium 585 +++ 276 +++ 861 +++
Achaeta 720 +++ 36 ++ 756 +++
Formica 251 ++ 202 +++ 453 ++
Scarabaeidae larvae 174 ++ 131 ++ 305 ++
Carabidae 175 ++ 60 ++ 235 ++
Succineidae 201 +++ 201 ++
Drawida 148 ++ 28 ++ 176 ++
Carabidae larvae 99 ++ 57 ++ 156 ++
Corylophidae larvae 130 ++ 13 + 143 ++
Geophilus 83 ++ 36 ++ 119 ++
Staphylinidae 78 ++ 29 ++ 107 ++
Lithomorpha 87 ++ 6 + 93 ++
FEisenia 34 43 ++ 77 ++
Tipulidae larvae 63 ++ 6 + 69 ++
Asilidae larvae 14 + 43 ++ 57 +
Camponotus 25 + 31 ++ 56 +
Gnaphosidae 44 ++ 4 + 48 +
Goccinellidae 35 + 5 + 40 +
Therevidae larvae 20 + 18 + 38 +
Porcellio 16 + 14 + 30 +
Scarabaeidae 23 + + 30 +
Empididae larvae 20 + + 28 +
Philodromidae 23 + + 28 +
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Middle part West part Total
Name of soil animal
Individuals Dominance  Individuals Dominance  Individuals Dominance

Hebrus 22 + 2 24 +
Elateridae larvae 11 + 11 + 22 +
Euxoa larvae 16 + 6 + 22 +
Lathridiidae 17 + 3 + 20 +
Heteropodidae 11 + 8 + 19 +
Salticidae 4 + 14 + 18 +
Pselaphidae 16 + 1 + 17 +
Thomisidae 14 + 2 + 16 +
Zelotes 16 + 16 +
Bradybaenieae 14 + 14 +
Discodomidae 13 + 13 +
Skleroprotopus 13 + 13 +
Staphylinidae larvae 13 + 13 +
Zodariidae 12 + 1 13 +
Curculionidae larvae 11 + 1 12 +
Gryllotalpidae 3 + 9 12 +
Exypnus 11 + 11 +
Irdex 11 11 +
Tabanidae larvae 5 + 6 11 +
Anisopodidae larvae 5 + 5 10 +
Hyperoscelididae larvae 9 + 9 +
Hepialus larvae 5 + 3 + 8 +
Lonchaeidae larvae 7 + 7 +
Elateridae larvae 4 + 2 + 6 +
Nitidulidae 6 + 6 +
Scolopendromorpha 6 + 6 +
Cantharidae larvae 5 + 5 +
Enchytraeus 5 + 5 +
Histeridae larvae 5 + 5 +
Lucanidae 2 + 3 + 5 +
Phoridae larvae 5 + 5 +
Atypus 3 + 1 + 4 +
Cicindelidae 1 + 3 4 +
Geotrupidae 4 + 4 +
Kinesis 4 + 4 +
Theridiidae 4 + 4 +
Allodahlia 3 + 3 +
Butelidae 2 + 1 + 3 +
Byrsinus 3 + 3 +
Chilo larvae 3 + 3 +
Dolichopodidae larvae 2 + 1 3 +
Oncylocotis 3 3 +
Phalera  larvae 3 + 3 +
Pselaphidae larvae 3 3 +
Psychodidae larvae 3 + 3 +
Ariophantidae 2 + 2 +
Atlasjapyx 2 + 2 +
Cleridae larvae 2 + 2 +
Mycetophilidae larvae 2 + 2 +
Mycetoptophagidae 2 + 2 +
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Middle part West part Total

Name of soil animal
Individuals Dominance Individuals Dominance Individuals Dominance

Tenebrionidae 1 + 1 + 2 +
Tetragnathidae 2
Almeida 1
Amphiareus 1
Antheraea  larvae 1

1
Biphyllidae
Brentidae

2
1
1
1
Anyphaenidae 1
1
1
Calliphoridae larvae 1

1

+ o+ + o+ o+ o+ o+ o+ o+

Chelisochella
Chelonariidae larvae 1 +
Chilocoris
Chironomidae larvae
Cicindelidae larvae

Cochlicopidae

—_ e = e =

Colias larvae

— = e e e = e em = e e

Culcula  larvae
Diniella 1
Dorylus 1

+ o+ o+ o+ o+ o+ o+

Endomychidae 1

—_— = =

Enicocephalidae 1
Entisberus
Erotylidae
Liphistiidae
Hesperinidae larvae
Hoplictocoris
Julidae
Leiodidae
leptonetidae

Liocranidae

_ e e e e e e e e e
+ o+ o+ o+ o+ o+ o+ o+ o+ o+

Lumbricus

— m e m em = e em = e e

Lycidae larvae 1 +
Milichiidae larvae
Mogoplistidae

Muscidae larvae

—_— = =

Myrmedobia
Pyrrhocoris
Scaphidiidae
Scydmaenidae
Scytodidae

Sicariidae

___HH__H__
+ o+ o+ o+ o+ o+ o+ o+ o+ o+

Theridiosomatidae

Valloniidae 1 +

+

Vanessa  larvae 1
Velia 1
Zoropsidae 1

e I T T T T o o T L e &

— o = m e e em = e e

+++ 10% ++ 1%—10% +
1% 2003
+++ Dominant group individuals number is more than 10% of total individuals number ++ Frequent group individuals number is between
10% and 1% + Rare group individuals number is less than 1% . According to Yin et al 2003 .



