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Effects of the process of restoring degraded Karst on soil micro—arthropod community diversity

LI Yi-rong', LONG Jian", LI Juan®, LIU Ling—fei', LIAO Hong—kai', WANG Xian', YANG Rui'

(1.Guizhou Provincial Key Laboratory for Information System of Mountainous Areas and Protection of Ecological Environment, Guizhou
Normal University, Guiyang 550001, China; 2.Department of Geography and Environmental Science, Guizhou Normal University, Guiyang
550001, China)

Abstract: Four plots of representing succession in grassland, bush, shrubbery and original forest in Maolan Nature Reserve were selected,
via the space—time replacement method, to study the impact on soil micro—arthropods of the restoration of a degraded Karst ecosystem. The
characteristics of soil micro—arthropod communities and their relationship with the physicochemical factor of soil were analyzed during the
process. The results recognized the presence of total of 121 soil micro—arthropods, belonging to two classes, three orders, and nine families,
and that the community of soil micro—arthropods was rich, among which cryplosligmatic and predatory mites were the dominant community

at different stages. Pearson analysis showed that ammonium nitrogen and easily oxidizable carbon had significant effects on the structure
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and diversity of soils micro—arthropod communities in terms of their nutrient function (except for the Pielou index). The restoration of

degraded Karst ecosystem has a very significant impact on the diversity, richness and uniformity of soil micro—arthropods, and plays a

positive role in forming soil micro—arthropod communities.

Keywords : Karst regions; soil micro—arthropods; soil nutrition; biological diversity; ecological restoration
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Table 1 Soil properties in the different sites(Mean+SE)

B T . AP Tk SR A VR IA
Sites T/C pH(1:2.5H,0) SOM/(mg-kg™) WC/% NH;-N/(mg-kg") NO;-N/(mg-kg') ROC/(mg-kg™)
B 22.73+1.46a 6.90+0.32a 42.69+1.51¢ 28.09+0.70¢ 6.16+0.73b 0.48+0.02a 7.94+1.66¢
HEARM 23.97£2.07a 7.15+0.24a 46.10+0.19bc 28.90+0.21¢ 12.96+0.31a 0.57+0.03a 9.75+0.13bc
HEAMR 23.00£1.90a 7.34+0.23a 67.84+0.58ah 39.37+1.10b 5.02+0.35h 0.46+0.12a 13.18+0.02ab
JE AR 22.17£0.90a 6.95+0.19a 81.35+16.43a 46.41+1.29a 15.28+3.63a 0.63+0.12a 25.93+3.06a
T A SUAS R 7 B8 26 5 R 3 (P<0.01) . R,
Note:The different lowercase letters in a column indicate significant differences among treatments at P<0.01. The same below.
®2 TEWREMEXRES
Table 2 Correlation analysis between soil properties
L HEPER i . A PLIT TKE BSA THER Gy E ALk
Soil properties T pH(1:2.5H,0) SOM WC NH:-N NOs-N ROC
T 1
pH(1:2.5H,0) ~0.162 1
SOM -0.254 0.064 1
wC -0.240 -0.011 0.853%* 1
NHi-N 0.243 -0.270 0.682* 0.647%* 1
NO;-N 0.157 -0.652% 0.254 0.060 0.462 1
ROC 0.041 0.070 0.9327%%* 0.806%* 0.813%* 0.352 1

TE A5 0.05 (O 1 R RH0G . = 75 0.01 AU FREMIE . T,

Note: * and ** mean significant differences among treatments at P<0.05 and P<0.01 levels, respectively. The same below.
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Table 3 Function structure of soil arthropod communities in different successional tropical forests

gt LR e e ST TR H 5 FeE AR R i A TR I il £ Pl
. HEEEH I . o .
RS Predaceous Nematophagous N Cryplosligmatic Non-Cryplosligmatic Bacterivorous Predaceous
S . . Collembolans . . . .
Sites Collembolanc mites mites mite mites mites
B/ o RO S Bom S Bk b BoR A% B o B i H o
il 0 0 0 0 0 0 19 70.37 0 0 0 0 8 29.63
AR 0 0 2 9.52 0 0 2 9.52 0 0 7 33.33 10 47.62
AR 2 5.71 3 8.57 3 8.57 7 20.00 0 0 1 2.86 19 54.29
AR 8 5.26 3 7.89 5 13.16 5 13.16 1 2.63 1 2.63 15 39.47
HeA19% 8.26 6.61 6.61 27.27 0.82 7.43 42.97

R4 TRBREMR T ERTRIWEE SHEEY

Table 4 Diversity index of soil arthropod communities in different successional tropical forests

Ff Sites  # - R BEHE R Density-Croup  ZHEEHE S Shannon-Wiener (R EHEEL Simpson  BISIEHE B Pielou & FEHEHL Margalef
HH 0.02+0.01a 0.530.25a 0.63+0.21a 0.28+0.10a 0.500.12a
HEAD 0.040.03a 0.88+0.38a 0.45+0.15a 0.4720.24a 0.900.67a
HEARK 0.12+0.18a 0.8720.47a 0.500.17a 0.47+0.10a 1.040.41a
JEARAR 0.110.06a 1.19+0.17a 0.38+0.09a 0.48+0.03a 1.330.07a

1% WHART]
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Table 5 Similarity index of soil arthropod communities in different successional tropical forests

F8 50 Index FE 4 Sites B Grassland A Bushes HEA MK Shrubbery JEFEM Forest Ff 14 Sites B 5 Index
Whittaker LG 0.67 0.50 0.44 B G Sgrenson
HEARNB 0.39 0.80 0.73 HEARNB
TEAMS 0.50 0.69 0.92 HEARMS
JEFRIRF 0.51 0.67 0.85 JE AR F
R A T2 Whittaker F8 50 NS 5 47 32 Sprensen 6 I I 25
Note: The lower left part in table is Whittaker; The upper part in table is Sgrensen.
Fo TEWMTENMBELENS TEEIRIEXE
Table 6 Correlation analysis between structure of soil arthropod communities and soil properties
Sz L . T REES B A Rk
Index T pH(1:2.5H,0) SOM wcC NH:i-N NOs-N ROC
NS 0.137 -0.071 0.387 0.419 0.479 0.180 0.508
LR 0.364 -0.172 0.585%* 0.693%* 0.782%* 0.306 0.758%*%*
EX7/h 0.188 -0. 152 0.513 0.559 0.578* 0.262 0.626%*
RT TEMVEDMEFESHES TEEREXE
Table 7 Correlation analysis between diversity of soil arthropod communities and soil properties
M T ol AR B WA SR L
Index T (1:2.5H,0) SOM RS NHi-N NOs-N ROC
Density—Group 5% 0.370 -0.037 0.467 0.524 0.606* 0.229 0.660*
Shannon—wiener 8% 0.534 -0.191 0.558 0.615%* 0.794%* 0.398 0.759%%*
Simpson 5L -0.619%* 0.223 -0.445 -0.462 -0.674* -0.450 —-0.646*
Pielou %% 0.546 -0.029 0.250 0.314 0.402 0.127 0.407
Margalef 35 %1 0.447 -0.087 0.508 0.657* 0.728%* 0.208 0.689*
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