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Community structure and diversity of arthropods in moss soil
ZHA Guang’cail ’ LIANG Lai*ROngZ 9ZHOU Chang*Qingl (1. School of Life Science, Zhongshan

University s Guangzhou 510275 ,China; 2. Department of Environmental Resources Biology. Fudan University, Shanghai
200433 ,China). Acta Ecologica Sinica2003,23(6):1057~1062.

Abstract; The community structure and diversity of arthropods in moss soil in the campus of Fudan
University . Shanghai were investigated from October 1992 to October 1993. The experimental area was a
200m?* stand of Ligustrum incidum, Metasequoia hlyptostroboides, Cinnamomum camphora and Neriu
indicum trees,in which the forest floor was covered by a continuous thick layer of moss. Samples were
collected monthly, mid-month commencing at 10. 00 am. A metal sampler (10cm X 10cm X 10cm) was
used, and 5 samples were taken randomly from the moss floor each time. Samples were separated in the
laboratory by Tullgren devices. A total of 19542 arthropod specimens that belonged to 5 classes, 11
orders, 46 families and 58 species were collected. The Orders Acarina and Collembola accounted for
97.4% of the total collected individuals with Acarina being the most dominant group. Acarina accounted
for 74. 2% of the total species and 79. 7% of total individuals while Collembola accounted for 17. 7% of the
total individuals. Diplura were common, while the Geophilomorpha, Polydesmida, Thysanoptera and

Hymenoptera were rare. Homoptera and Araneae were temporary immigrants in moss soil. The mites
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Tarsonemus sp and Eustigmaeus clavated were the dominant species of the moss soil arthropod community
and accounted for 45% and 15% of the total individuals, respectively. Both species fed on moss and
tolerated lower temperatures, with their population dynamics being obviously affected by the growth stage
of moss and the season. While the Prostigmata of Acarina were dominant on moss and exhibited seasonal
population fluctuations the Collembola and the Cryptostigmata of Acarina were dominant in the soil of
moss and their populations were small and stable. A long period of high or low temperature was harmful
to the arthropods of moss soil, particularly to the dominant species. Shannon-Wiener diversity index.
Pielou evenness index and Simpson dominance index were used to describe diversity. Diversity of the moss
soil arthropod community was strongly influenced by Acarina. The diversity indexes and evenness indexes
of moss soil arthropod community were highest in May (Summer; wet season), and October (Autumn;
dry season), and lowest in January (Spring; cold season), while the dominance indexes were highest in
January.
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Table 1 Sort and abundance of moss soil arthropods
Sorts Abundance Sorts Abundance
Arachnida Nothridae
Acarina Nothrus biciliatus -+
Prostigmata Camisiidae
Tarsonemoidae Platynothrus sp. +
Tarsonemus sp. ++++ @ Eremobelbidae
Eupodidae Eremobelba japonica +
Eupodes sp. +4+ ® Damacolidae
Stigmaeidae Fosseremus quadripertitus +
Eustigmaeus clavated +++ @ Tectocepheidae
Eustigmaeus microsegnise + @ Tectocepheus velatus + 4
Nanorchestidae Oppiidae
Nanorchestes sp. ++ Arcoppia sp. +
Cunaxidae Lasiobelba sp. +
Pulaeus glebulentus ++ Brachioppiella sheshanensis + 4
Penthaleidae Multioppia brevipectinata +
Penthaleus sp. + Suctobelbidae
Bdellidae Suctobelbella naginata +
Bdella sp. —+ Scheloribatidae
Mesostigmata Scheloribates sp. ++
Parasitidae Xylobatidae
Parasitus sp. + Xylobates spl +
Pergmasus sp. + Xylobates sp2 +
Laelapidae Xylobates sp3 +
Hypoaspis queenlandicus + Perxylobates sp. +
Hypoaspis sp. + Peloribates sp. +
Ascidae Ceratozetidae
Asca sp. =+ Ceratozetes imperatoria +
Lasioseius sp. + Galumnidae
Phytoseiidae Pergalumna intermedia +
Amblyseius makuwa + Araneae +
Neoparasitidae Chilopoda
Neoparasitus scleoides + Geophilomorpha
Parholaspidae Geophilidae +
Euparholaspulus sp. -+ Diplopoda
Macrochelidae Polydesmida
Macrocheles sp. + Polydesmidae +
Pachylealapidae Insecta
Pachylaelaps sp. + Collembola
Astigmata Isotomidae + 44+
Glycyphogidae Entomobryidae ++
Lepidoglyphus destructor + Sminthuridae ++
Cryptostigmata Diplura
Euphthiracaridae Parajapygidae
Rhysotritia ardua + Parajapyx isabellae ++
Phthiracaridae Thysanoptera +
Phthiracarus Clemens -+ Diptera +
Cosmochthoniidae Hymenoptera
Cosmochthonius reticulatus + Formicidae +
Lohmanniidae Homoptera
Lohmannia sp. + Aphididae +
Mizxacarus tianmuensis + Oligochaeta
Epilohmanniidae Plesiopora
Epilohmannia ovata ++ Enchytraeidae
Epilohmannia pallida pacifica + Fridericia sp. +4
@® Extreme dominant groups (=>40%); @ Dominant groups (10%~40%); B

Common groups(1%~10%); @

Rare groups (<1%)
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Table 2 Diversity indexes of moss soil arthropod community in different months
1 2 3 4 5 6 7 8 9 10 11 12
Ttem Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec
Species 17 23 25 25 30 27 23 17 25 30 26 24
Total numbers 1836 1817 838 1214 1592 1709 1290 946 1470 1564 1487 3876
H' 1.2826 1.3378 1.9741 1.9132 2.0656 1.9232 1.9686 1.6736 1.8890 2.2130 1.7384 1.3949
E 0.1927 0.3295 0.4862 0.4712 0.5087 0.4737 0.4848 0.4122 0.4652 0.5450 0.4281 0. 3435
D 0.7219 0.4737 0.2780 0.2675 0.2178 0.2413 0.1810 0.3439 0.2565 0.1871 0.3048 0.3472
b o
o b
9 b 3 8
o b b
s 9 .10 , 10 1380  /m?,
[14]
b .’
3
b
b b b 9’
o b
. o .
o b
9 9 b *
’ o LS 9 7 8
b b Y
b ’ A}
o . b .’
[15.16]
s P N
b b 9
[17.18]
o . b b
N . o
References:

[1] CaoT, LuY, WuY H, et al. Bioindication of bryophytes to environmental pollution in Anshan city. Chin. J.
Appl. Ecol. , 1998, 9(6): 635~ 639.

[2] Xie W, Cao T,Han G C, et al. Studies on indication of bryophytes to air pollution in Fushun District,Northeast

China. Chin. J. Ecol., 1999, 18(3):1~5.

[3] WuY H, Gao Q.Cheng G D, et al. Response of bryophytes to global change and its bioindicatortation. Chin J .
Appl. Ecol. , 2002,13(7):895~900.

[ 4] Zhang Y M, Cao T, Pan B R . A review on the studies of bryophyte ecology in arid and semi-arid areas. Acta
Ecologica Sinica,2002, 22(7):1129~1134.



1062 23

[5]

[6]
[7]

[8]

[9]

[10]

[11]
[12]
[13]
[14]
[15]

[16]

[17]

(18]

(1]
(2]
[3]

[4]
[5]
[6]
[7]
[8]
[9]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]

Guo S L, Cao T. Advances in bryophyte ecology. Journal of Zhejiang Normal University(Nat. Sci.),2000,23
(3):291~296.

Yin W Y . Soil Animals of China. Beijing: Science Press,2000. 10~306

Liao C H, Li J X, Huang H T. Soil animal community diversity in the forest of the southern subtropical region,
China. Acta Ecologica Sinica, 1997, 17(5): 549~555.

Yin X Q. Li J D. Diversity of soil animals community in Lemus Chinensis grassland. Chin. J. Appl. Ecol. ,1998,
9(2):186~188.

Zha G C. Preliminary study on the population dynamics of moss soil animals. Acta Scientiarum Naturalium of
Xinyang Teachers College,1998, 11(1): 61~65.

Snrz J. The ecology of the microarthropod community inhabiting the moss cover of roofs. Pedobiologia, 1992, 36:
331~340.

Jun-ich Aoki. Soil Zoology. Tokyo: Beilonwan,1973.

Liang L. R. Handbook of Acarina taxonomy. Shanghai: Shanghai Scientific & Technological Press,1981.

Yin W Y, Shen Y F, Song D X ed. Subtropical Soil Animals of China. Beijiing: Science Press,1992. 7~574.
Wang Q. He S A, Wu P C. The role of bryophytes in biodiversity. Chinese Biodiversity,1999, 7(4):332~339.
Liu H, Yuan X Z. Diversity of forest soil animals in the eastern mountain regions of China. Jowrnal of Mountain
Science, 2000, 18(3):221~225.

Fu B Q, Chen W, Dong X H. The composition and structure of the four soil macrofaunas in Songshan mountain in
Beijing. Acta Ecologic Sinica,2002, 22(2):215~223.

Wang Z Z. Zhang Y M, Xia W S, et al. Effects of organophosphorus pesticide on community structure of soil
animals. Acta Ecologica Sinica, 1996, 16(4) :357~366.

Liang W J. Ge T K, Duan Y X. Bioindication of soil fauna to soil health. Jowrnal of Shenyang Agricultural
University, 2001,32(1):70~72.

s s PR . . 1998, 9(6): 635~639.
s s P 3 » 1999, 18(3):1~5.

s s .. 3 + 2002,13(7):895~

900.
s s . . 22002, 22(7):1129~1134.
, . . ,2000,23(3):291~296.
,2000. 10~306.
, N . . » 1997, 17(5): 549~555.
s . . ,1998, 9(2):186~188.
,1998, 11(1): 61~65.
,1973.
,1981.

s s , . . : ,1992. 7~574.
s N . . 21999, 7(4):332~339.
s . . ,» 2000, 18(3):221~225.

s , . . 12002, 22(2):215~223.

s s . . » 1996, 16(4):357~366.

s N . . , 2001,32(1):70~

72.



