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Community diversity of soil arthropods in forest-steppe ecotone. ZHU Xin-yu' GAO Bao-
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al University Baoding 071000 Hebei China *Hebei North University Zhangjiakou 075051  He-
bei China °Saihanba Mechanical Forest Farm Weichang 068466 Hebei China . -Chin. J. Appl.
Ecol. 2007 18 11  2567-2572.

Abstract An investigation on the community diversity of soil arthropods in the forest-steppe ecotone
of north Hebei Province was conducted. A total of 10 420 individuals of soil arthropods were collect-
ed which belonged to 25 groups 6 classes and 24 orders. Acarina and Collembola were the domi-
nant orders and there were 8 groups of frequent orders and 15 groups of rare orders. The diversity
index H' DG index and evenness of soil arthropod community were relatively higher in forest
zone but lower in meadow-steppe zone. Soil pH had a higher degree of interconnection with the
numbers of soil arthropod groups while soil temperature and moisture content had a higher degree
of interconnection with the numbers of soil arthropod individuals.
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Tab.1 Composition and amount of soil arthropods in the ecotone of forest-steppe

Group Forest zone Forest-meadow zone Meadow-steppe zone Total Frequency  Ahundance
No. % No. % No. % Individuals %
Collembola 1151 30.43 1404 43.73 589 17.29 3144 30.22 ++ +
Acarina 728 19.24 763 23.76 2128 62.48 3619 34.79 ++ +
Hymenoptera 424 11.21 312 9.72 273 8.01 1009 9.70 + +
Hemiptera 12 0.32 4 0.12 8 0.23 24 0.23 +
Homoptera 29 0.77 49 1.53 70 2.06 148 1. 42 + +
Lepidoptera 11 0.29 11 0.34 37 1.08 59 0.57 +
Thysanoptera 3 0.08 2 0. 06 3 0.09 8 0.08 +
Diplura 13 0.34 3 0. 09 5 0.15 21 0.20 +
Psocoptera 494 13. 06 21 0. 65 6 0.18 521 5.01 + +
Isoptera 0 0 2 0. 06 0 0 2 0.02 +
Orthoptera 0 0 0 0 1 0.03 1 0.01 +
Blattoptera 6 0.16 0 0 0 0 6 0. 06 +
Dermaptera 1 0.03 0 0 0 0 1 0.01 +
Isopoda 1 0.03 4 0.12 4 0.12 9 0. 09 +
Protura 1 0.03 0 0 0 0 1 0.01 +
Coleoptera imago 133 3.52 80 2.49 67 1.97 280 2.69 + +
Coleoptera larva 68 1. 80 96 2.99 43 1.26 207 1.99 +
Diptera larva 150 3.97 82 2.55 36 1. 06 268 2.58 +
Lithobiomorpha 130 3.44 83 2.59 9 0.26 222 2.13
Geophilomorpha 72 1.90 25 0.78 2 0. 06 99 0.95 +
Scutigeromorpha 17 0.45 0 0 1 0.03 18 0.17 +
Sphaerotheriida 77 2.03 0.03 0 0 78 0.75 +
Symphyia 8 0.21 6 0. 19 0 0 14 0.13 +
Araneae 253 6. 69 265 8.25 124 3.64 642 6.17 + +
Pseudoscorpiones 1 0.03 0 0 0 0 1 0.01 +
Groups 23 19 18 25
Total 3783 3213 3406 10420
+ 4+ + Dominant groups >10%  + Common groups 1% ~10%  + Rare groups 0.05% ~1%
3.2 D,>D,>D, >D, DG
3.2.1 H' D,>D,>D, >D,
DG > D, D, D, D,
>
DG D,>D, >D, >D,.
2
Tab.2 Biodiversity indices of soil arthropod in different habits
DG
Habits Plot Species Individual Diversity H' Evenness J DG index
Large Small Large Small Large Small Large Small Large Small
D, 26 27 299 417 2.85 2.10 0.62 0.44 4.44 1.88
Forest zone D, 16 21 297 860 2.45 1.83 0. 62 0.42 3.08 1. 63
D, 38 27 607 661 3.53 2.40 0.67 0.50 9.76 2.313
D, 38 28 368 527 4.05 2.76 0.77 0.57 5.48 1.62
- E, 26 15 164 283 3.46 1.54 0.81 0.39 4.57 2.25
Forest-meadow E, 16 10 190 639 2.69 0.95 0.70 0.29 3.74 1. 86
zone E; 20 11 329 547 2.43 1.22 0.61 0.35 4.71 2. 66
E, 28 14 296 765 3.38 1. 19 0.73 0.31 7.50 3.53
- F 31 8 253 298 3.68 1.43 0.74 0.48 8.57 3.51
Meadow-steppe F, 29 16 241 814 3.66 1.17 0.75 0.30 6.26 4.53
zone Fy 26 7 180 1824 3.02 0. 45 0. 64 0.16 2.88 2.96
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- 3.2.2
E4 EZ E? 1
E, > 3
E,>E,>E; DG E,>E, >E, >E,. 3
E, >E,>E; >E,
E, E, 4
E,>E,>E,>E, DG E, > D, D, D, D,
E,>E, >E,. E; E, E,
- E, F, K
F, F, F,
F,>F,>F, F,>F >F, DG
F,>F, >F,.
FZ F3 D3 D4 D1 Dz
F, F, E, E, E, E
F,>F,>F, DG F,>F >F,. F, F, F,
3 K,
Tab.3 Similarity index of soil arthropods ¢ 3.3
- - pH 3
Forest zone Forest- Meadow-
meadow zone Steppe zone
1 0. 44 0.39
Forest zone
- 0.44 1 0. 46
Forest-meadow zone
- 0.39 0. 46 1 3
Meadow-steppe zone 5
4 A B
Tab.4 Similarity indices of macrofaunas ¢
D, D, D, D, E, E, E, E, F, F, F,
Type of
community
A D 1 0.29 0.51 0.29 - - - = - - -
D, 0.29 1 0.30 0.24 - - - - - - -
D, 0.51 0.30 1 0.42 - - - - - - -
D, 0.29 0.24 0.42 1 - - - - - - -
E, - - - - 1 0. 40 0.39 0.35 - - -
E, - - - - 0.40 1 0.38 0.42 - - =
E; - - - - 0.39 0. 38 1 0.55 - - -
E, - - - - 0.35 0.42 0.55 1 - - -
F, - - - - - - - - 1 0.43 0.46
F, _ _ _ - - - - - 0.43 1 0.57
F, _ - _ - - - - - 0. 46 0.57 1
B D, 1 0.45 0.54 0.45 - - - - - - -
D, 0.45 1 0. 66 0.53 - - - - - - -
D, 0.54 0. 66 1 0.77 - - - - - - -
D, 0.45 0.53 0.77 1 - - - - - - -
E, - - - - 1 0.25 0. 37 0.45 - - -
E, - - - - 0.25 1 0.24 0.33 - - -
E, - - - - 0.37 0.24 1 0.32 - - -
E, - - - - 0.45 0.33 0.32 1 - - -
F, _ - - - - - - - 1 0.35 0.36
F, _ - - - - - - - 0.35 1 0. 47
F, - - - - - - - - 0.36 0.47 1
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Tab.5 Interconnect degrees between soil factors with group and individual of soil arthropods r

Soil factor

Total soil arthropod

Macrofaunas Mesofaunas

Group

Individual

Individual Group Individual

Temperature °C
Water content %
pH

0.34
0. 44
0.50

0.52
0.55
0. 50

0.48 0.30 0.49
0.38 0.47 0.48
0.37 0.48 0.47

pH

H DG

pH

pH >

> pH.

Connell JH Slatyer RO. 1977. Mechanisms of succes-
sion in natural communities and their role in community
stability and organization. American Naturalist 111
1119-1144
Ding Y-Q 1994. Mathematics Ecology of In-
sect. Beijing Science Press in Chinese
Fu B-Q Chen W Gao W
et al. 1997. The soil invertebrate community and
its seasonal dynamics in Populus davidiana + Betula
platyphylla forest in Bathua Mountain. Journal of Zoolo-
gy 32 2 10-15 in Chinese
Lavelle P. 1996. Diversity of soil fauna and ecosystem
function. Biology International 33 3-16
Liao C-H Li J-X Huang H-T
. 1997. Soil animal community diversity in
the forest of the southern subtropical region. Acta Eco-
logica Sinica 17 5 549-555 in Chi-
nese
Liu X-M Chen H-Y Wu N
et al. 1999. Study on insect community niche un-
der different desertification controlling approaches in
Tengger Desert ecosystem. Journal of Desert Research
19 suppl.  185-190 in Chinese
Liu Y-C Du D-L Yue Q
. 1994. Analysis of the relatedness of dominant pop-
ulations and ecological factors in the secondary succes-
sion forest communities of Jinyun Mountain. Acta Phyto-
ecologica Sinica 18 3 283-289
in Chinese
Pielou EC. 1975. Ecology Diversity. New York John
Wiley & Sons
Su Y-C Zhang C-B Gou Y-B
. 1995. Relationship between seasonal quan-
titative variation of soil animals in wheat field and envi-
ronmental factors in northeast heavy frigid region of Chi-
na. Chinese Journal of Ecology 14
3 10-14 in Chinese



2572 18
10 Wang H-X Yin X-Q Zhou D-W 12 2 261-265 in Chinese
. 2003. Ecological study on small-middle size 15  Yin X-Q Wang H-X Zhou D-W
soil animals in a compound ecosystem of farmland . 2003. Characteristics of soil animals’ com-
grassland and woodland in the grassland region of munities in different agricultural ecosystems in the
Songnen Plain. Chinese Journal of Applied Ecology Songnen Grassland of China. Acta Ecologica Sinica
14 10 1715-1718 in Chinese 23 6 1071-1078 in Chinese
11 Wang Q-S . 2004. Forest landscape spatial 16  Yin W-Y Hu S-H Shen Y-F
patterns of forest-steppe ecotone in northern Hebei Prov- et al. 1998. Illustrated Handbook of Soil
ince and eastern Inner Mongolia. Chinese Journal of E- Animals in China. Beijing Science Press. in Chi-
cology 23 3 11-15 in Chinese nese
12 Wang Q-S Feng Z-W Luo J-C 17 Yin W-Y Yang F-C Wang Z-Z
et al. 2000. Biodiversity of a forest-steppe et al. 1992. Sub-tropical Soil Animal in
ecotone in northern Hebei Province and eastern Inner China. Beijing Science Press. in Chinese
Mongolia. Acta Phytoecologica Sinica 18  Yin X-Q Li J-D . 1998. Diversi-
24 2 141-146 in Chinese ty of soil animals’ community in Leymus chinensis grass-
13 Wang Q-S Liu T Feng Z-W land. Chinese Journal of Applied Ecology
et al. 2000. Study on plant diversity of Bei- 9 2 186-188 in Chinese
ula platyphylla and Populous dravidian forest in forest-
steppe ecotone. Scientia Silvae Sinicae 24
2 141-146 in Chinese 1981 :
14 Yang X-D Sha L-Q . 2001. Spe- 4 . E-mail 120021201 @
cies composition and diversity of soil mesofaunas in the 163. com
Holy Hills’ fragmentary tropical rain forest of

Xishuangbanna. Chinese Journal of Applied Ecology




