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Study on soil animal diversity in the Yellow River Delta
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1 Binzhou Teachers College Binzhou Shandong 256604
2 Shandong Normal University Jinan 250100

Abstract Based on qualitative and quantitative investigations of soil animals in nine sampling areas of
the Yellow River Delta YRD made from 1995 to 1996 and yearly investigations made in the same peri-
od of soil animals in three sampling areas of ancient recent and contemporary YRDs the species compo-
sition distribution seasonal changes and diversity of soil animals have been characterised. In the YRD
38 species of soil animals have been identified most belong to the orders Acarina Coleoptera and Col-
lembola. According to different sampling methods 19 species of large soil animals 31 species of medium
— small Tullgren soil animals and 3 species of medium — small Baermann soil animals have been identi-
fied. The species compositions and distributions in the three YRDs are different because of the age of soil
formation. So are the seasonal species compositions and distributions the soil animal in summer being
richest in diversity. The index of diversity of soil animals in the YRD is correlated with the index of even-
ness but is negatively correlated with the purity.
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The soil animal sampling site
1
Fig.1 Sampling sites of soil animals in the Yellow River Delta
1
Table 1 ~ Physio-chemical factors of soils and vegetation of the sampling areas
pH %
Sampling area Soil type Soil pH Soil salineness % Vegetation
7.3 0.3
Ancient YRD North of Wudi Town Loamy seashore moisture soil Secondary weeds
7.0 0.1
h of
N'ort © Loamy seashore moisture soil Cultivated wheat corn and cotton
Bincheng Town
7.5 0.4 -
Modern YRD East of Yihe Seashore solonchak Ass. Suaeda salsa — Limonium bicolor
7.2 0.2
W,ESI of Mengjia Sandy seashore moisture soil Cultivated corn and vegetables
Village
7.3 0.3
Contemporary YRD  East of Xisong Clay seashore moisture soil Cultivated wheat corn and cotton
7.2 0.2
Former coutse of Sandy seashore moisture soil Artificial Robinia pseudoacacia forest
the Yellow River
7.2 0.2 -
Gudong Sandy seashore moisture soil Ass. APhruéﬁmztes COMMILIS = Aeluro-
pus Littoralis var. sinensis
7.2 0.2 -
Dawinliu Sandy seashore moisture soil ASS‘. Phragmites communis = Lxeris
denticulata
7.6 0.5 -

Guangbei Farm

Seashore solonchak

Ass. Phragmites communis — Aeluro-
pus Littoralis var. sinensis
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Table 2 Distribution of soil animal species in three sampling areas unit species
North of Bincheng Town West of Mengjia village Gudong
Phylum Class Order
Bi Medium- ~ Medium- Bi Medium- ~ Medium- Bi Medium- Medium-
'8 small small '8 small small '8 small small
Tullgren ~ Baermann Tullgren ~ Baermann Tullgren Baermann
1 1 1 1
Nemathelminthes Nematoda
2 1 2 1
Annelida Oligochaeta
1 1
Mollusca Gastropoda Stylommatophora
1 1 1
Arthropoda Arachnida Araneae
4 1 4 7
Acarina
1 1
Malacostraca Isopoda
1
Chilopoda Geophilomorpha
1
Scolopendromorpha
3 4 2
Insecta Collembola
1
Diplura
1 1 1
Orthoptera
1 1
Psocoptera
2 3 3 3 2
Coleoptera
1 1 1 1 1
Hymenoptera
1 1
Pauropoda
Total 9 15 8 17 1 3 16 1
73.91%
3 3 23.53% 17.65%
21 14.28% 5~10 c¢m 12 6
16 8 52.17%
76.19%
43.75% 33.33%  25.00% 10 ~15 c¢m
3 8 5
1 34.78%
2.4.2 37.50% 3
0~5cm 17 0~5cm 15
10 8
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65.22% cm 7 4
26.67%  20.00% 5
~10 cm 12 7 42.86%
52.17% 3
25.00% 10 ~ 15 ¢m 9 2.4.3
7 10 6
39.13% 2 12 10 52.17%
1 43.48%
0~5cm 2 8.70%
15 7 4
71.43% 8
46.67% 5~10 cm 14 10
7 5 10 ~ 15 60.87%  43.48% 2
3 3
Table 3 Vertical distribution of soil animals in three sampling areas unit species
North of Bincheng Town West of Mengjia village Gudong
Phylum Class Order
Upper  Middle Lower Upper  Middle Lower Upper Middle Lower
layer layer layer layer layer layer layer layer layer
1 1 1 1
Nemathelminthes Nematoda
2 2 2 2 1 1 1
Annelida Oligochaeta
1 1
Mollusca Gastropoda Stylommatophora
1 1 1
Arthropoda Arachnida Araneae
3 4 2 3 2 7 3 3
Acarina
1 1 1
Malacostraca Isopoda
1
Chilopoda Geophilomorpha
4 1 4 2 1 2 1 1
Insecta Collembola
1
Diplura
1 1 1
Orthoptera
1 1 1 1
Psocoptera
2 3 3 3 3 1 2 1 2
Coleoptera
1 1 1 2 1
Hymenoptera
1
Pauropoda
Total 17 12 8 15 12 9 15 7 7
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1 4.35% 3
6 8 86.29% 13.71% 5
10 9 6
47.62% 42.86% 2 4 32.46% 8
1 25.00% 12 18.77%
4.76% 2 2.57%
3 36.77% 28.38%
26.60% 3
2.4.4 91.75%
34.91%
27.69% 23.69% 8
4 3
Table 4 Seasonal distributions of soil animals in 3 sampling areas unit species
North of Bincheng Town West of Mengjia village Gudong
Class or Order 2 4 6 8 10 12 2 4 6 8 10 12 2 4 6 8 10 12

Feb. Apr. Jun. Aug. Oct. Dec. Feb. Apr. Jun. Aug. Oct. Dec. Feb. Apr. Jun. Aug. Oct. Dec.
1 1 1 1 1 1 1

Nematoda
1 1 1 1 1 1 1 1 1
Oligochaeta
1 1
Stylommatophora
1 1 1 1
Araneae
4 1 2 3 1 3 3 2 5 2 5 3
Acarina
1 1 1
Isopoda
1
Geophilomorpha
1
Scolopendromorpha
1 3 1 1 1 1 4 3 2 1 2 1 1
Collembola
1
Diplura
1 1 1
Orthoptera
1 1 1 1
Psocoptera
1 1 1 1 2 2 3 3 1 2 2
Coleoptera
1 1 1 1 1
Hymenoptera
1
Pauropoda

Total 2 4 10 6 12 6 1 4 7 14 10 6 1 1 10 9 7 6
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38.52% 6 34.00% 10
13.23% 2 1.13% H' Shannon-
Wiener H=-% n/N In n/N
66. 37% J J =H'/H max = H'/InS
13.39% 10. 28% P P =3n"/N 1979 n,
6.29% 4 —1 N— H'max—
96.33% S—
10 2.5.1
50.48% 6 29.98% 0.14 ~2.06 10
8 13.18% 4 2 2 0.20 ~0.85
0. 02% 6 2 0.15 ~0.94
0.04% 2 10 10
2.5 2
5 3 /m’

Table 5 Numbers of soil animals in three sampling areas unit ind./m’

North of Bincheng Town West of Mengjia village Gudong
Class or Order 5 46§ 10 12 2 4 6 8 10 12 2 4 6 8 10 12
Feb. Apr. Jun. Aug. Oct. Dec. Sum Feb. Apr. Jun. Aug. Oct. Dec. Sum Feb. Apr. Jun. Aug. Oct. Dec. Sum
510 500 1010 255 765 1020 255 510 765
Nematoda
88 8 255 319 8 678 8 16 32 56 255 255
Oligochaeta
8 8 64 64
Stylommatophora
255 255 16 8 24
Aranneae
2805 510 510 3315 7140 3060 4335 3068 1530 11993 6885 1020 21420 263 29588
Acarina
16 24 16 56 255 255
Isopoda
8 8
Geophilomorpha
16 16
Geophilomorpha
510 2805 510 1020 4845 510 3060 8160 1785 3060 16575 1020 760 1020 1785 4585
Collembola
510 510
Diplura
510 24 8 542 16 255 271
Orthoptera
255 255 255 255 510 255 255
Psocoptera
510 510 765 3575 303 5663 518 8190 4080 8 12796 4950 1020 5970
Coleoptera
255 8 263 510 314 824 2805 2805
Hymenoptera
255 255

Pauropoda
Total 526 1124 6638 5113 3212 3839 20452 510 1036 1533017364 5964 4877 45081 16 8 13365 5876 22504 2813 44582
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