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Soil Arthropod Communities Under Different Artificial Woodland

Restored on Degraded Red Soil
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Abstract: This study was carried out at the Ecological Experiment Station of Red Soil in Yujiang County
(28°15'30"N, 116°55'30"E ), Jiangxi Province, China. The area is a typical subtropical monsoon region
characterized by a warm-wet spring and a hot-dry summer. Annual temperature averages 17. 8 C. Total
amounts of precipitation and evaporation are about 1700mm and 1359mm, respectively. Approximately
half of the annual precipitation occurs from April to June, while precipitation in the period from July to
September is only 19% of the total. Soil in the experimental station is recognized as red soil (Ultisol) de-
rived from Quaternary red clay., where the landscape is characterized by low hill with slope gradient from
5° to 8°. Before experiment. the vegetation and soil had heavily degraded because of man-made disturbance
and erosion.

Seasonal dynamics of the soil arthropod community was investigated in four kinds of artificially re-
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stored woodlands, including deciduous broadleal woodland (Quercus chenii, Qc), evergreen broadleaf
woodland (Schima superba, Ss), coniferous woodland (Pinus massoninas Pm), and coniferous-broadleaf
mixed woodland (Schima superba-Pinus massonina, Sm). Our objectives were: (1) to describe the compo-
sition, diversity and seasonal fluctuations of soil arthropod communities under different woodland, (2) to
determine if restoring measures were reflected in the differentiation of arthropod communities, and (3) to
evaluate the suitability of the indices for describing arthropod community and finally screening out the most
promising index that can effectively discriminate the community differences.

Results from this study showed that both composition and numbers of arthropods varied with vegeta-
tion types. Total group numbers were in the order of Qc(21)>Sm(18)>Ss (16)>Pm (15). Total indi-
viduals were also highest in Qc for all seasons except for summer. The highest individuals under Pm in
summer were attributed to the sharp increase of Collembola. An obvious seasonal fluctuation of arthropod
communities was observed. The total group numbers and individuals in spring were higher than that in
other seasons. The communities were greatly depressed in the hot-dry summer, while the depression of
arthropods was not so serious in winter as occurred in summer. We found that the mites dominated over
entire season, making up from 60. 2 to 91. 7 percent of the total individuals. Although strongly fluctuating
with seasons, the percentage of Collembola of total individuals was always greatest in Pm for every sea-
son, and it arrived at 66. 5 percent in summer. The number of predators (centipedes and spiders) was sig-
nificantly higher in Q¢ (P<C0. 05) than in other woodlands, lowest in Pm, and intermediate in Ss and Sm.
Of the indices describing the community diversity, Margalef abundance index (d) and density-group index
(DG) could significantly detect the differences among the woodlands (P<C0.05). Both d and DG values
were in the order of Qc>>Sm>Ss>Pm, which was consistent with the tendency of total group numbers.
However, there were no significant differences for Shannon-Wienner index (H) and Pielou index (J) a-
mong the woodlands. Cluster analysis and canonical discriminant analysis separated the four communities
into three groups. The first group included Qc only. which had the greatest diversity. The second group
consisted of Ss and Sm. which had intermediate diversity. The Pm occupied the last group. which had the
lowest diversity. Overall, the diversity of arthropod communities in different woodland followed the or-
der: Qc>Sm=>Ss>Pm, Sm showing “mixed superiority” to some extent. Both quality and quantity of the
litter and the soil hydrothermal condition were the main factors affecting arthropod community develop-
ment. Principal component analysis, performed on standardized variables using the correlation matrix.,
demonstrated that most of the indices were highly intercorrelated (P<C0. 01), suggesting that the above
indices contained much redundant information. To identify the sensitivity of all indices, we used the canon-
ical discriminant analysis and found that DG was the only index offering the greatest potential to assess and
discriminate soil arthropod communities under different artificial woodland.
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Table 1 The composition of soil arthropod communities in four kinds of artificial woodlands (No. /m?)
Spring Summer Autumn Winter
Faunal groups Qc? Ss¥ Pm?® Sm? Qc Ss Pm Sm Q¢ Ss Pm Sm Qc Ss Pm Sm
1 Parasiformes 594 483 476 302 110 72 47 67 100 86 157 69 122 57 60 25
2 Acariformes 2382 3297 1289 1770 962 302 869 852 2438 662 859 495 2603 818 1488 374
3 Collembola 37 19 456 62 192 58 2161 70 175 39 74 38 115 77 137 22
4 2Diptera 1471 88 16 231 45 20 112 8 405 44 65 27 110 57 92 10
5 Hymenoptera 55 18 10 44 36 15 19 74 15 49 4 61 40 57 39
6 ©Lepidopera 68 43 12 24 24 27 21 17 70 18 11 11 17 28 12 14
7 @Coleoptera 75 67 27 34 18 46 46 12 4 6 19 24 5
8 Coleoptera 132 70 42 13 41 40 24 17 8 22 8 14 8
9 Thysanoptera 10 128 8 28 38 16 41 4 52 6 16 15
10 Chilopoda 21 12 4 3 10 3 4 5 17 4 4 8 31 14 4 4
11 Psocoptera 8 33 4 35 20 9 6 4
12 Blattoptera 6 5 6 28 20 19 18 7 8 7 10 4 8 4
13 Araneae 8 6 15 12 7 16 9 7 5 5 6 11 9 2 12
14 Hemiptera 5 18 1 8 2 13 4 7 6 4 5
15 Isoptera 3 20 24 8 8 8
16 Symphyla 8 4 7 4
17 Orthoptera 6 2 3
18 Diplura 4 3 5 3 4
19 Protura 2 1 16 5 8
20 Diplopoda 5 40 4
21 Others 6 6 5 5 30 16 20 16 13 7 7 6 8 4 8 7
Group numbers 21 16 15 18 15 13 10 14 16 16 13 16 15 15 13 15
Total individuals 4903 4124 2431 2544 1471 621 3251 1155 3373 909 1277 671 3130 1153 1892 525
A/T® (%) 60.7 91.7 72.6 81.4 72.9 60.2 28.2 77.4 75.2 82.3 79.6 84.1 87.1 75.9 81.8 76.0
C/TY (%) 0.75 0.46 18.8 2.44 13.1 9.30 66.5 5.90 5.19 4.32 5.79 5.66 3.74 6.70 7.24 4.19
YPredators 30 12 6 14 20 10 7 12 21 4 7 7 30 4 2 12
@ Qc Quercus chenii ;Ss Schima superba ; Pm Pinus massoniana ; Sm Schima superba-Pi-
nus massoniana mixed forest. The same as below. @) larva. 3 Mites num-
bers/ Total individuals. @) Collembela numbers/ Total individuals. & (
) Summation numbers of Chilopoda (centipedes) and Araneae (spiders)
2 4
Table 2 Diversity indices of arthropod communities under four kinds of artificial woodlands
Spring Summer Autumn Winter
4 H» J9  DGY d H J DG d H J DG d H J DG
Qc 1.99a” 2.0la 0.49a 9.76a 1.61a 1.90ab0.52ab 6. 63a 1.60a 1.77a 0.47a 8.91a 1.50ab 1.25a 0.34a 7.76a
Ss  1.40bc 1.32a 0.36a 4.33d 1.67a 2.52a 0.71la 4.52b 1.54a 1.65a 0.47a 4.04b1.32ab 1.30a 0.39a 2.52b
Pm 1.37c 1.82a 0.52a 2.99c 0.84b1.35b 0.46b 3.25b 1.41a 1.79a 0.53a 3.64abl.17b 1.27a 0.39a 4.44b
Sm 1.86ab 1.89a 0.48a 6.04b 1.48a 1.72b 0.49b 4.11b 1.37a 1.48a 0.45a 2.45c 1.64a 1.74a 0.50a 3.32b

a)
Density-Group index. (D

letters are not significantly

2.4

82.39%,

Marglef index. b)

Shannon-Wiener index. c¢)
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