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Soil arthropod communities in dif ferent successional tropical secondary forests in Xishuangbanna, SW China.
YANG Xiaodong, TANG Jianwei ( Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences,
Kunming 650223, China).-Chin. J. Appl. Ecol. ,2004,15(6) : 988~ 994.

Studies on the soil arthropod community structure and its seasonal variation in four types of secondary forest, in-
duding Macaranga denticulate forest(Md), Millettia laptobotrya forest(M1), Musa acuminata forest( Ma)and
Dendrocalamus membranaceae forest( Dm) in Xishuangbanna showed that A cari, Hymenoptera( ant) and Collen+
bola w ere the dominant groups of soil arthropods on all study sites, but their proportions differed in different
forests. For the common and rare groups of soil arthropods, there were some differences in four forests. We found
few er taxonomic groups(number of order) , individuals and DG diversity index of soil arthropod communities in
Dm secondary forest, as compared to another three forest types. T here was no significant difference in number of
groups and individuals and DG diversity index of soil arthropods among Md, M1 and Ma. T he taxonomic diversity
and population of soil arthropods were higher in top soil( 0~ 5 cm) than in deeper layers. The research indicated
that the dynamics of soil arthropods was correlated with the fluctuation of temperature and rainfallin this area. In
general, the groups, populations and DG diversity index of soil arthropod communities were higher in dry season
or early rainy season than in middle rainy season. There were some differences in the seasonal variation of soil
arthropod communities in different type forests, which was primarily related to precipitation, temperature, litter
quantity and quality, and biology of different soil arthropods. Apparently, food, habitation and disturb also have
effects on the seasonal variation of soil arthropod communities in different forests.

Key words Succession, Tropical secondary forest, Soil arthropod communities, Structure and diversity.
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Table 1 Composition of soil arthropod communities in four tropical secondary forests
) 2) 3 4)

Item Gs RA®  PC? GS RA pPC GS RA PC GS RA pPC
Collembola 747 14.550 5 548 9.908 5 645 12.399 5 387 13. 489 5
Diplura 30 0.584 4 22 0.398 5 19 0. 365 5 27 0.941 4
Protura 227 4.422 4 237 4.285 5 236 4.537 2 16 0.558 4
Orthoptera 2 0. 039 1 0 0 0 1 0.019 1 0 0 0
Demaptera 4 0.078 3 0 0 0 3 0. 058 3 2 0.070 2
Psocoptera 14 0.273 4 5 0. 090 3 7 0. 135 3 33 1. 150 5
Homoptera 180 3.506 5 26 0.470 5 91 1. 749 5 62 2. 161 5
Blattodea 13 0.253 5 5 0. 090 3 6 0.115 3 3 0. 105 2
T hysanoptera 74 1. 441 5 12 0.217 4 1 0.019 1 2 0.070 2
Coleoptera 156 3.039 5 762 13.777 5 673 12.937 5 224 7.808 5
Diptera 45 0.877 5 71 1.284 5 65 1.250 5 25 0.871 5
Hemiptera 14 0.273 5 20 0. 362 4 17 0. 327 3 19 0. 662 3
Isoptera 15 0.292 3 6 0.108 3 2 0.038 2 51 1.778 3
Lepidoptera 5 0. 097 2 0 0. 000 0 0 0 0 0 0 0
Ants 1116 21.737 5 1255 22.690 5 895 17.205 5 907 31.614 5
Other 8 0.156 2 8 0. 145 4 0 0 0 0 0 0
Hymennoptera
Isopoda 3 0. 058 3 38 0. 687 5 20 0.384 2 7 0.244 2

Sphaerotheriida 4 0.078 3 42 0.759 5 17 0.327 4 11 0.383 4
Glomerida 0 0 0 0 0 0 3 0.058 2 0 0 0
Aranene 13 0.253 4 27 0. 488 5 35 0.673 4 16 0.558 5
A cari 2372 46.202 5 2341 42.325 5 2293 44.079 5 967 33.705 5
Pseudoscorpion es 28 0. 545 4 35 0. 633 5 45 0. 865 5 47 1.638 5
Lithobiomorpha 8 0. 156 2 2 0. 036 2 17 0. 327 3 2 0.070 2
Geophlomorpha 5 0.097 3 12 0.217 4 11 0.211 5 1 0.035 1
Symphyia 51 0.993 4 57 1. 031 5 100 1.922 5 60 2.091 5
8) 5134 100. 000 5531 100. 000 5202 100. 000 2869  100. 000
9) 23 21 23 21
1) Macaranga denticulate; 2) Millettia lap tobotrya; 3) Musa acuminata; 4) Dendr ocalamus mem branaceae; 5) GS: Indwiduals; 6) RA:
% of total individuals in the plot; 7) PC: Frequency; 8) Total individuals in communities; 9) Total groups in communities.
2 4 ( *m?
Table 2 Seasonal change of vertical distribution of soil arthropod individuals in four tropical secondary forests
M onths 0~ 5cem 5~ 10 10~ 15 ecm 0~ 5em 5~ 10 e 10~ 15 cm 0~ 5 ean 5~ 10 em 10~ 15 em 0~ 5em 5~ 10 cm 10~ 15 em
Litter Litter Litter Litter

4 5352.00 16679.0 967.66 2419.10 104.00 19557.0 2291.80 789.41 6348.00 7639.42 2037.18 763.94 2040.00 5322.13 4201.68 3004.84

6 5132.00 11816.0 1145.90 611.15 3372.00 5398.50 5551.30 814.87 1652.00 6518.97 1578.81 687.55 820.00 5296.66 1298.70 1044.05

8 280.00 1629.70 254.65  229.80 3416.00 662.08 840.34  203.72 2632.00 356.51 942.20 483.83 572.00 483.83 152.79 50.93

10 1380.00 3539.60 2342.80 2240.90 2264.00 9294.60 407.44 1935.30 440.00 1808.00 3972.50 2801.12 1012.00 4456.33 458.37  1808. 00

12 696.00 4889.20 331.04 331.04 2276.00 5704.10 11586.0 2470.08 4728.00 1553.35 713.01 203.72 552.00 1909.85 3972.50 8097.78

1 m? s 5 em 1 m? . The density of litter arthropods is
numbers in 1 m?2 area of litter and floor mass in plot, the density of soil arthropods is numbers in 1 m? area of 5 cm soil.
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Table 3 Seasonal variation in groups and individuals of soil arthropod communities in four tropical secondary forests
M ont hs
Soil Litter Total Soil Litter T otal Soil Litter T otal Soil Litter Total
4 787(16)  1337(19) 2124(20) 889(18)  26(5)  915(19) 412(13)  1587(18) 1999(19)  493(15)  510(11)  1003( 16)
6 533(13)  1283(21) 1816(22)  462(12)  849(17) 1311(19 348(14)  413(15)  761(15) 510(15)  205(14)  715(18)
8 83(7)  69(10)  152(12) 67(8)  855(15  922(16) 70(6)  658(17)  728(17) 28(4)  143(12)  171(11)
10 319(12)  345(17)  664(19) 456(15  579(18)  1035(19) 337(12)  110(7)  447(14) 26416)  253(16)  517(19)
12 2014(14)  164(17)  378(18) 776(16)  572(17) _ 1348(20) 97(11)  1182(17) 1279(17)  549(14) 138(11)  687(15)
The num ber of order.
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Fig. 1 Monthly variation of average air temperature and rainfall in
M enghin area.
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