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The Response of Soil Macrofaunal Community to Water-soil Erosion
Controlling Methods in Huangfuchuan Watershed , Inner Mongolia

HASITAMIER LUO Rui-Fang LIU Xin-Min "
College of Life Science and Technology, Inner Mongolia Normal University ,Huhhot 010022, China

Abstract: Soil macrofauna were sorted by hand. The responses of soil macrofaunal community to water-soil
erosion controlling methods (i. e. Pinus tabulaeformis woodland, Populus simonii woodland, Caragana
intermedia shrub, Astragalus adsurgens meadow ,abandoned and cropland) were investigated with emphasis on
their composition , biodiversity and seasonal dynamic in Huangfuchuan Watershed, Inner Mongolia, from May to
September,2008. A total of 1 653 soil macrofauna belonging to 1 phyla,3 classes,8 orders and 34 families were
collected. The dominant groups were Melolothidae larvae and Formicoidae imago. Compared to farmland, the
individual number, group number, and biomass of soil macrofaunal communities in other land use plots increased
significantly ,and it is most remarkably in Populus simonii woodland. In different land use plots, the status of
animal group collocating which reflected by Shannon-Wiener index ( H') and Pielou index (J) were not as good

as that of in farmland, but the complexity index (C;) of soil macrofaunal community was higher than that of in
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farmland. Different soil macrofauna had different response to water-soil erosion controlling methods. Because the

individual number of some main groups significantly increased ,the construction of soil macrofaunal communities

in different land use plots had the trend of simplification. The results suggested that all water-soil erosion

controlling methods are benefit to the recovery and conservation of soil macrofaunal community. But it is

necessary to predict pest’s dynamics in management practices, and enhance the plantation biodiversity in

working-out the means of water-soil erosion controlling.

Key words : Huangfuchuan Watershed; Water-soil erosion controlling; Soil macrofauna; Community features
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Table 1 Background date of sampling plots
B (B 5 AR et +-35

Plots Vegetation type (m) (grass) closure content i PH matter

(m) (%) (%) (g/kg)
PTW  FABIAR Pinus tabulaeformis woodland 1157  3.0~4.0 80 ~90 11.20¢ 7. 89« 9.79*
PSW  H#I#k Populus simonii woodland 1134 3.0~5.0 50 ~60 14.54b 7,844 6. 00
CIS  BERJLAHEARM Caragana intermedia shrub 1169  0.7~0.8 40 16.37" 7. 96 6. 11¢
FLI  4H 1 Farmland 1 1158 — — 18.16* 8.30" 8. 82
AAM  VPFTRE R Astragalus adsurgens meadow 1080 0.1~0.2 70 13. 48¢ 8. 65° 2.46°
AC  #EJitH Abandoned cropland 1105 0.7~0.8 70 ~80 13.53¢ 8.03 4.554
F12  4H 2 Farmland 2 1 084 — — 14.60™  8.15" 7.31%
TSG A BFHEM Thymus serpyllum grassland 1178 0.5 70 15. 62" 7.22¢ 5.93%
DG iRfbHH Degenerated grassland 1143 <0.1 <40 15. 56" 8. 10" 6.70%

PTW . FARHAR; PSW . A AK s CIS BB XS JLIEARSR ; AAM . VDFTHEREH ; AC . #85cHb; FLL AR H 1; TSG. HEFF R HL; DG.iBILH
Mg P12 H 25 TR, RIS R bR R A A 22 5 B35 (P <0..05) 5« —" R Hedle

PTW . Pinus tabulaeformis woodland. PSW ; Populus simonii woodland. CIS; Caragana intermedia shrub. AAM; Astragalus adsurgens
meadow. AC: Abandoned cropland. FL1 ; Farmland 1. TSG; Thymus serpyllum grassland. DG Degenerated grassland. FL2 ; Farmland 2. The

same below. Different letters in the same column meant significant difference at 0. 05 level among plots. “—" Data were not determined.
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Table 2 Changes of soil macrofaunal community in different plots

.ﬂ%m% PTW  PSW cIS FLI AAM AC F12 TSG DG ait
Soil macrofauna Total
IRIEEL Lycosidae 0 2 0 0 0 0 0 0 0 2
SE %A Gnaphosidae 13 10 2 1 0 2 0 3 2 33
R} Thomisidae 0 0 0 0 3 0 1 2 1 7
T4 JE WA} Philodromidae 0 2 0 0 0 0 0 0 1 3
%A} Linyphiidae 0 0 0 0 0 0 0 1 0 1
HoAb ik H 45 Araneae 0 3 0 0 1 0 0 0 0 4
BRIARL Scolopendridae 0 1 0 0 0 0 0 0 0 1
WEIERL Gryllotalpidae 0 0 0 0 0 2 1 0 0 3
ERIHEL Margarodidae 0 0 0 0 0 0 0 0 6 6
AL Cicadellidae 0 1 0 0 1 0 0 0 1 3
KR Lygaeidae 0 0 4 0 0 1 0 1 2 8
ZHFL Coreidae 1 0 0 0 0 0 0 0 0 1
JEWERl Scutelleridae 0 0 0 0 0 0 0 1 0 1
1%} Pentatomidae 0 0 0 0 0 0 0 1 0 1
&% AL Reduviidae 0 0 1 0 0 0 0 0 0 1
B 5 Miridae 0 0 2 0 0 1 0 0 1 4
B RHR I Carabidae 3 3 0 1 0 3 2 0 0 12
RS Carabidae 1 1 3 3 4 15 0 2 1 30
F F B A L Staphylinidae 5 0 1 0 8 3 0 1 1 19
#8 4x f B} BY H Melolonthidae 0 33 4 1 2 8 1 12 3 64
14 f R4 . Melolonthidae 29 458 46 4 41 56 9 122 17 782
B4 R4 I Aphodiidae 1 0 0 0 0 0 0 1 0 2
T 4 fa R R Rutelidae 0 0 0 0 8 0 3 2 2 15
& BRI Geotrupidae 0 0 0 0 0 0 0 0 1 1
NI ARl B Elateridae 0 0 0 0 0 3 0 1 4 8
IE L4 3 Elateridae 0 3 7 0 2 3 0 18 14 47
WER4N IR Lyctidae 1 0 0 0 0 0 0 1 0 2
SRS Coccinellidae 0 0 0 0 0 0 0 0 1 1
045 B Tenebrionidae 0 0 0 0 0 0 0 1 1 2
U5 BL%) . Tenebrionidae 0 0 2 5 0 2 0 1 1 11
i BB Chrysomelidae 0 0 1 0 0 0 1 0 1 3
B R4 H Chrysomelidae 0 1 1 1 0 1 0 1 0 5
SRS Curculionidae 0 0 2 0 1 0 0 0 1 4
% W B4 Curculionidae 0 0 13 1 2 0 2 20 7 45
HABHE A H A Coleoptera 1 0 0 0 0 2 0 1 0 4
{814 1 Rhagionidae 1 0 0 0 0 0 0 0 0 1
R H Asilidae 2 9 3 1 4 1 4 20 2 46
S BL4l L Therevidae 0 0 1 0 2 0 3 1 0 7
XU# H 41 H, Diptera larvae 0 0 0 0 1 0 0 0 0 1
HHEARLS) R Pieridae 0 0 0 0 1 0 0 0 0 1
U AL B Pyralidae 0 0 13 0 0 0 0 1 0 14
IR . Noctuidae 0 1 0 0 1 1 0 0 0 3
YR Formicidae 49 55 90 15 74 56 20 32 53 444
ANMAEEL Individual number (H)  107¢0 583 196" 334 156> 160" 474 247" 1240 1653
AL Group number 12 15 18 10 17 17 11 24 23 43
A4 Biomass (mg/m?) 1069 2720° 1416 309 1527 2030%™ 587¢ 2400° 870 12928

Pl S R SRS SERE A AR, TR T AR ] AR R R R 25 S B3 (P <0.05)
Data in the table were individual number of soil macrofauna. Different letters in the same column meant significant difference at 0. 05
level among plots.
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Table 4 Diversities of soil macrofaunal communities
Bioiirflfﬁces PTW PSW CIS FLI AAM AC FI2 TSG DG

H 1.5474 0.8839 1.7851 1.7538 1.6911 1.7825 1.8374 1.8409 2.124 4

D 0.6982 0.3701 0.7221 0.7420 0.6981 0.7415 0.7614 0.7179 0.776 8

J 0.6227 0.3264 0.6176 0.7617 0.5969 0.6292 0.7663  0.5793 0.677 5

C 20127 1.3339 1.8820 0.6040 1.9113 1.4974 1.0762 2.1347 2.286 4

F5 BEMMELEER
Table 5 Comparison on similarity of soil macrofaunal communities
PTW PSW CIS AAM AC TSG DG FLI FI2
PTW 0.653 1 0.616 1 0.643 9 0.719 9 0.648 7 0.583 1 0.779 3 0.758 1
PSW 0.2857 0.580 3 0.6434  0.7000  0.5267 0.563 7 0.729 5 0. 666 7
CIS 0.2500  0.3200 0.6319 0.698 7 0.611 1 0.6842  0.773 3 0.732 1
AAM 0.208 3 0.391 3 0.416 7 0.658 6 0.547 9 0.634 2 0.716 4 0.748 3
AC 0.3810 0.454 5 0.5217 0.307 7 0.6130  0.6335 0.8114 0.739 8
TSG 0.3333 0.258 1 0.5000  0.3667 0.464 3 0.5932  0.6843 0.638 6
DG 0.206 9 0.310 3 0.518 5 0.4286  0.428 6 0.468 8 0.679 6 0.709 6
FLI 0.3750  0.4706  0.4737 0.2857 0.5000  0.3600  0.2692 0.858 0
FI2 0.210 5 0.238 1 0.3333 0.4000  0.2727 0.296 3 0.307 7 0.400 0
ETF=MAN q BECH E=/MN S¢ FEH, Lower left triangle for the ¢ index;Upper right triangle for the S index.
Fo KREITENYFELBRTE
Table 6 Density of soil macrofaunal groups (ind/m”)

+ 35 Soil macrofauna PTW PSW CIS FLI AAM AC F12 TSG DG
K3 FH B B Staphylinidae 0.09*  0.00" 0.02" 0.00" 0. 14* 0.05" 0.00" 0.02"  0.02"
#HFFLH Carabidae 0. 05* 0. 05* 0.00* 0.02* 0.00* 0.05° 0.04* 0.00*  0.00°
ALH R4 H Carabidae 0.02" 0. 02" 0.05" 0. 00" 0.07" 0.27¢ 0.05" 0. 04" 0. 02"
25 B4l HL Tenebrionidae 0. 00" 0. 00" 0.04®  0.09* 0. 00" 0.04®  0.00" 0. 02" 0. 02"
8 4> f. 401 1. Melolonthidae 0.68™ 8. 14° 0.82'  0.07° 0.73%  1.00™  0.16° 2.17"  0.30°
i 4> 8, i 1t Melolonthidae 0. 00" 0. 59° 0.07" 0. 02" 0. 04" 0. 14" 0.02" 0.21° 0. 05"
4 B4 5 Rutelidae 0. 00" 0. 00" 0. 00" 0. 00" 0. 14* 0. 00" 0.05®  0.04" 0. 04"
% R Curculionidae 0. 00° 0. 00° 0.23%  0.02° 0.04¢ 0.00° 0.04¢ 0.36°  0.12%
SRS Curculionidae 0. 00* 0. 00* 0.04* 0.00* 0.02*  0.00° 0.00* 0.00*  0.02°
IR IR Elateridae 0. 00" 0. 00" 0. 00" 0. 00" 0. 00" 0.05®*  0.00" 0.02**  0.07°
NI FRL4) L Elateridae 0. 00°¢ 0.05¢ 0.12"  0.00¢ 0.04¢ 0.05¢ 0. 00° 0.32° 0.25%
R 3L Chrysomelidae 0.00* 0.02* 0.02° 0.02° 0. 00" 0. 02° 0.00* 0.02*  0.00°
BB AL Chrysomelidae 0. 00* 0. 00* 0.02* 0.00* 0.00* 0. 00* 0.02° 0.00*  0.02°
BB HL Noctuidae 0.87%  0.98%  1.60* 0.27¢ 1.32  1.00™  0.36™  0.57"  0.94%
AR Asilidae 0.04*  0.16" 0.05*  0.02° 0.07*  0.02° 0.07"  0.40°  0.04%
S B4 Therevidae 0.00* 0.00* 0.02° 0.00* 0.04*  0.00° 0.05* 0.02*  0.00°
SRR Gnaphosidae 0.23% 0.18®  0.04*  0.02"  0.00° 0.04  0.00¢ 0.05"  0.04"
KIEEL Lygaeidae 0. 00* 0. 00* 0.07? 0.00* 0.00* 0.02° 0. 00* 0.02° 0. 04*

[T AR AR R s Bl ] 22 5 3 (P < 0.05)

Different letters in the same column meant significant difference at 0. 05 levels among plots.
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