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Structure and diversity of soil fauna communities in the tundra of the Changbai

Mountains, China

WANG Zhenhai', YIN Xiugin'>*, JIANG Yunfeng'

1 School of Geographical Science, Northeast Normal University, Changchun 130024, China
2 Jilin Key Laboratory of Animal Resource Conservation and Utilization, Changchun 130024, China

Abstract: The ecosystem of the Changbai Mountains is the sentitive natural succession or to environmental change after
volcanic eruption. Once the ecosystem of the Changbai Mountains, which has a thin soil layer, is damaged, it is difficult to
restore. Soil fauna, an important component in terrestrial ecosystems, is closely connected with the above and under ground
ecosystems and plays an important role in terms of material circulation and energy flow. In addition, soil fauna has a certain
response to the changes in environmental factors, such as vegetation and soil. An investigation was carried out in both the
upper and lower tundra of the Changbai Mountains, during May, July, September 2009, to study the characteristics of
composition, structure and diversity of soil fauna. This can provide a scientific basis for the conservation and sustainable
development of the Changbai Mountains ecosystem.

On each sampling visit, soil macrofauna and meso-microfauna were collected in both the upper and lower tundra using
a sampling quadrat of sizes 25 cmx25 c¢m and 10 emX10 cm, respectively. Six repeat sampling quadrats were set up in both

the upper and lower tundra and litter layer at depths 0—5 e¢m, 5—10 e¢m, 10—15 c¢m in each quadrat. Soil macrofauna

E€WA : HRK AR E BT H (41171207,40871120)
We#s B #3:2013-06- 08 ; EiTH#A:2013-11-11
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were picked by hand-sorting methods in sample plots, while the soil meso-microfauna were collected by modified Tullgren.

The results showed that the dominant groups were Oribatida, Isotomidae and Hypogastruridae. The soil fauna
community structure in the lower tundra, which possessed higher individual and group numbers, was more complicated. The
individual number was influenced by the habitat characteristics of the research zones and fluctuated with the seasons, while
the group number did not change significantly. In both of the subzones, the individual numbers of soil fauna were lower in
July, while the group numbers had a tendency to decrease. Both the habitat and season had a significant effect on the
vertical distribution of different soil fauna. In the upper tundra, the individual number of Oribatida (P < 0.01) and
Gamasida (P < 0.05) in September in the 0—5 cm soil layer were higher than those in the other layers. In May, Oribatida,
Gamasida and Actinedida (P=0.03, P=0.011, P=0.027) in the lower tundra had the same distribution pattern. Distinct
differences existed in the vertical distribution of Hypogastruridae ( P=0.001) in May and Isotomidae and Pseudachorutidae
in May, July and September in the lower tundra( P=0.001, P=0.036, P=0.005, P=0.001, P=0.04, P=0.009). The
diversities of soil fauna of both subzones had a decreasing tendency with time changes. The diversity index, Margalef index
and Pieluo index of soil fauna in the upper tundra were lower than those in the lower tundra, while the Simpson index in the
upper tundra was higher. Comparison of the similarity index showed that the soil fauna community composition was different
between both subzones. The quantity variance in different soil fauna was greatest in September. All the results detailed above
showed that the lower tundra with the better habitat conditions is more suitable for soil fauna survival, so that there is a

higher biodiversity than that of the upper tundra.

Key Words: soil fauna; community structure; diversity; tundra; Changbai Mountains
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Table 1 Compositions of soil fauna community in two sites

IE A % TEE FL A % &it %
The upper tundra The lower tundra Total
Bk Rl Isotomidae 2610 57.55 2075 36.08 4685 45.55
F 53 H Oribatida 431 9.5 1038 18.05 1469 14.28
R Bk 2B} Hypogastruridae 300 6.62 732 12.73 1032 10.03
i H Actinedida 396 8.73 590 10.26 986 9.59
111 Bk 1 F} Pseudachorutidae 382 8.42 522 9.08 904 8.79
LRI} Enchytraeidae 184 4.08 491 8.54 675 6.56
HIEW H Gamasida 95 2.09 176 3.06 271 2.63
45 /130 H %)) 1L Brachycera larvae 12 0.26 28 0.49 40 0.39
A H 4 Aristocera larvae 23 0.51 16 0.28 39 0.38
KA H %7 Nematocera larvae 21 0.46 1 0.02 22 0.21
A IRIARL Lithobiidae 13 0.29 8 0.14 21 0.2
8] AL Phloeothripidae 16 0.35 4 0.07 20 0.19
[R] Bk B2 F} Sminthuridae 14 0.31 14 0.14
KA ki A} Entomobryidae 8 0.18 6 0.1 14 0.14
A # B4R Cantharidae larvae 13 0.23 13 0.13
[ B} Staphyinidae 1 0.02 10 0.17 11 0.11
Fe B B4l He Staphyinidae laevae 8 0.18 1 0.02 9 0.09
Rl Thomisidae 6 0.13 1 0.02 7 0.07
HUIRIARE Geophilidae 6 0.1 6 0.06
#HIB} Carabidae 3 0.07 2 0.03 5 0.05
24 H Thysanoptera 1 0.02 4 0.07 5 0.05
43 H 4l 3 Lepidoptera larvae 3 0.07 1 0.02 4 0.04
% H %} Curculionidae 4 0.07 4 0.04
I HRE Psocidae 4 0.07 4 0.04
1 £ AR Geophilellidae 4 0.07 4 0.04
i Bk Bl Tomoceridae 3 0.05 3 0.03
R Lampyridae larvae 3 0.05 3 0.03
FEICRL Chironomidae 3 0.07 3 0.03
R L Carabidae larvae 2 0.04 2 0.02
NI RL4f 31 Elateridae larvae 2 0.03 2 0.02
ZWAEL Scolopendrellidae 2 0.03 2 0.02
LA Mimetidae 1 0.02 1 0.01
Ik H Juliformia 1 0.02 1 0.01
RS H Chrysomelidae larvae 1 0.02 1 0.01
RISl B Noctuidae larvae 1 0.02 1 0.01
KIBER] Lygacidae 1 0.02 1 0.01
JSAMAEL Total individual 4535 5751 10286
ZSHFEL Group number 24 32 37
3.2 HIESVIRIKTAE R K E] B B AR BCER SR e 0 3, IR E JE A A 5

HIE 1 ATLLE W TEIs 7R A A0 F 3 & A H 1 2440 27 A8 796 4,9 A B ETF3] 1299
WIS Z T LIS R WA Br 7 HAh, FEbE A, FEE R 25 A 0y L3 sh AR 5005 51
AR 2 T EE WA . PN 2696 1~ 1086 NF1 1969 /™5 N WA 2 B 5 4 2 91
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Fig.1 Individual number and group number of soil fauna ( Mean+SE)
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Table 2 Vertical structure of soil fauna in the tundra

" AMAEL Individual number R Group number
Month E%%E 0—S5 cm 5—10 cm  10—15 cm @%%E 0—S5 cm 5—10 em 10—15 cm
Litter layer Litter layer
I E R 5 1132 864 148 296 17 13 9 9
The upper tundra 7 347 350 70 29 18 14 7 5
9 165 677 262 195 9 15 7 6
N ERH IR A 5 200 2051 279 166 12 14 11 11
The lower tundra 7 438 391 222 35 14 15 10 6
9 282 1120 283 284 9 15 14 12
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Fig.2 Horizontal structure of main soil fauna ( Mean+SE)
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Table 3 Multi-factor analysis of variance of soil fauna
AMEEL Individual number ZEBEE Group number
df F P df F P
+JZ Layer 3 20.612 < 0.001 3 18.113 < 0.001
A4 Month 2 9.92 < 0.001 2 2.806 0.064
A3 Habitat 1 1.834 0.178 1 9.464 0.003
+JZxH 4y LayerxMonth 6 3.898 0.001 6 6.23 < 0.001
+E x4 LayerxHabitat 3 5.027 0.003 3 3.23 0.025
H 3 x4: 5% MonthxHabitat 2 0.197 0.822 2 0.193 0.825
T IExH x4 5% LayerxMonthxHabitat 6 3.472 0.003 6 0.22 0.97
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Fig.3 Diversity characteristics of soil fauna (Mean+SE)
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Table 5 Similarities of soil fauna

5H 7H 9 H

May July September
Sorenson AL 0.68 0.67 0.65
Morisita-Horn AH{L4: 0.90 0.91 0.78
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