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Abstract; The karst area in Southwestern China is regarded as one of the most vulnerable ecological zones, characterized by
low environmental capacity, high sensitivity of environmental variation, and low resilience of ecosystems to catastrophic
variations. Soil fauna are important components of terrestrial ecosystems and play significant roles in maintaining the
functions and stability of ecosystems. Based on meta-analysis, the present study evaluated the community characteristics of
soil fauna in the Karst region, Southwest China, by analyzing the soil fauna species composition, their vertical distribution,
and the influence of rocky desertification on soil fauna density and group numbers. Publications related to studies of soil
fauna ecology studies carried out in the Karst region of Southwest China, which were published between January 1, 1990 to
October 31, 2016, were retrieved from the Web of Science and China Knowledge Resource Integrated Database ( CNKI) by
using key words of soil fauna, soil animal, soil invertebrates, soil micro-arthropods, and karst both in Chinese and English.
A total of 34 publications were selected for meta-analysis after literature filtering and quality evaluation. Results of meta-

analysis, using R langue for statistical analysis, showed that soil fauna belonged to 5 phyla, 15 classes, and 31 groups
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(classes or orders) in the Karst region of Southwest China. Soil macro-fauna were dominated by Hymenoptera and
Coleoptera. Soil micro-fauna and soil meso-fauna were dominated by soil mites and collembolan. The density of soil micro-
fauna and meso-fauna ranged from 6.0 x 10’ to 1.9 x 10" individuals m™. Soil fauna density and group numbers in summer
and autumn were significantly higher than those in winter and spring. Rocky desertification in the Karst region, Southwest
China, significantly decreased soil fauna density (P < 0.01, MD=-7799.6, 95% CI. —10822.24 — -4776.99) and
group numbers (P < 0.01, MD=-1.9, 95% CI. -2.89 — -1.09). Soil fauna individuals significantly decreased with soil
depth (P < 0.01, MD=-23.4, 95% CI. -0.31 — —0.16), showing an obvious phenomenon of soil surface layer
accumulation. These results indicate that soil fauna group numbers were high, while the density was low. Nevertheless, soil
fauna density was possibly underestimated because of the lack of soil nematodes data in most of the retrieved original
publications. Because of the importance of soil fauna in ecosystems, greater attention should be paid to the soil fauna
communities and their ecological functions, especially for biodiversity protection and the recovery of vulnerable ecosystems

in the Karst region, Southwest China.
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Table 1 Soil fauna community composition

F ¥ Abundance/% F:J¥ Abundance/%
5T Group oy I e o Koty LA
Macro-fauna Miero/mesgg Macro-fauna Micro/meso-

fauna fauna
St sh41 ] PLATHELMINTHES J& B 44 Chilopoda 343 0.4x0
7 M Turbellaria = 0.0+0 L5440 Symphyla 0.3+0 0.3£0
L FY 1T NEMATA %20 Pauropoda — 8.8+18
25 L Nematode 0.0+0 2.3+4 JRFE4 Protura 0.0+0 0.1x0
HAT B4 ANNELIDA WL Collembola 0.920 20.2+£9"
FEEA Oligochaeta 5+7 2122 SR Diplura 0.1+0 1.2+1
14 Hirudinea - 0.0+0 144 Insecta
HAKBIYI T MOLLUSCA 53 H Hymenoptera 39+22* 7.4%5
JE S 44 Gastropoda 4414 0.3+0 #5348 H Coleoptera 13.7+8* 4.6+3
T IEE1 T ARTHROPODA X H Diptera 1.5+1 3.7+5
WRIEAN Arachnida 30 H Hemiptera 2.8+2 1.3%1
12 Mites 2.243 41.617" #5% H Thysanoptera 1.7+4 0.8+2
Wik A Araneae 6.2+5 1.4%2 %3 H Lepidoptera 1.7+2 0.4+0
Bk H Opiliones 0.3+0 0.2+0 14 B Psocoptera — 0.4+1
{85 H Pseudoscorpiones 0.0+0 0.1+0 E#¥ H Orthoptera 9+12 0.2+0
1% H Scorpiones = 0.0+0 M H Isoptera 1+1 0.2+0
& H Schizomida — 0.0£0 W H Blattoptera 1.8+1 0.1+0
K F 20 Malacostraca # H Deramptera 0.8%1 0.1x0
2 1 H Tsopoda 1.6+2 0.1x0 A1 H Microcoryphia 0.2+0 0.0+0
% £ 49 Diplopod 1.6x1 0.3+0
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Table 2 Meta-analysis results of soil fauna community characteristics in Karst region of Southwest China

A Vo ST T2t E 95% A IX[7]

S Analysis model Mean Difference 95%-CI d P
e F{ /37 Vertical distribution

F & Abundance B L8R A A -23.4 -0.31—-0.16 -6.46 < 0.01
1754k Rocky desertification

¥ Density BEAILAS R A5 -7799.6 -10822.24—-4776.99 -5.05 < 0.01
HIFFEL Group number BEALASR AR A -1.9 -2.89—-1.09 -4.33 < 0.01

R 3 HEFEREREIETIEN YRR RHE Begg AR IR EIXRIERHER

Table 3 Begg test based funnel plot symmetryresults of soil fauna community characteristics in Karst region of Southwest China

AR i Variables A P AR i Variables VA P
T HAPAR Vertical distribution G AL Rocky desertification
& Abundance 1.1706 0.24 5 Density -1.8303 0.07
WFEL Group number -0.6022 0.54
3 itig
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Table 4 Comparison of soil fauna group number and density among different region

JF= WFFTHLIX R RGHAY WFgE 5 ! R FEREHC EZ P N
No. Study sites Ecosystem types Study methods Density Group number References
1 K FoiN HT 76.0 33 (ZEWRHE, 2014)
2 KHW M/ B HT 71.2 18 (Z=41 A, 2015)
3 Iz FyN HTB 45.8 46 (R ZHHAF,2000)
4 IR AR B FUSN HT 23.3 27 (JHPH3HE5 2015)
5 SRl PRk HTB 63.1 32 (Z=EHaLT, 2012)
6 AL AR HTB 39.5 24 (B2l 1997)
HT 11.0 22
7 KHI FRAR HT 34.7 20 (BEES%, 1997)
HTB 63.7 18
8 it TR HT 10.6 16 (BEE% 1997)
9 S| FOYIN T 41.6 25 (EARZ, 2009)
10 pedt LM HTB 58.9 22 (X, 2008)
A B TB 37.1 16 T
11 BRI SR . 476 N (HkHAE, 2011)
12 KL T £ H TB 18.0 14 (RAKTEEE ) 2014)
13 it I R Hh HTB 59.7 28 (E4&R, 2007)
14 FABCF 5t T HT 11.9 25 (R, 2008)
& T 15.4 9
, bk T ! 1 N
15 SIRTR O ﬂ\ﬁﬁ N\ U 0 (FTfk, 2004)
B T 8.1 8
K H T 6.2 10
16 FAIBCF Ui HT 2.2 19 (R4, 2011)
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