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The Response of Soil Meso- and Microfaunal 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: The responses of soil meso- and microfaunal community to the different water-soil erosion controlling
methods was investigated in Huangfuchuan Watershed, Inner Mongolia from September 2007 to September
2008. Sampling plots were chosed as Pinus tabulaeformis woodland, Populus simonii woodland, Caragana
intermedia shrub, Astragalus adsurgens meadow, and abandoned cropland. Cropland was chosed as control. A
total of 14 747 meso- microfauna belonging to 5 phyla, 7 classes and 10 groups were captured. The dominant
group was Nematode, which accounted for 95. 53% of the total number of meso- and microfauna. The common
groups were Acarina and Collembola. Compared to the cropland, the individual number of meso- and
microfauna had an increase trend in all of water-soil erosion controlling plots, but had no significance between

them (P > 0.05). The number of Nematode in A. adsurgens meadow, and the number of Acarina and
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Collembola in Pinus tabulaeformis woodland and Populus simonit woodland were significant higher than that of in

cropland (P <0.05). The soil surface gathering of the vertical distribution of meso- and microfauna were

enhanced in different water-soil erosion controlling plots. The results from RDA showed that the significant

positive correlations occurred between the individual number of meso- and microfauna, Acarina, Collembola and

the litter thickness, average tree (grass) height and soil organic matter. The results suggested that all of the

water-soil erosion controlling methods that carried out in the study region were favorable to the restoration of

meso- and Microfaunal community. In contrast, the plots which had thicker leaf litter layer (e. g. Pinus

tabulaeformis woodland, Populus simonii woodland and abandoned cropland) were more beneficial to the

restoration of Acarina and Collembola.
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Table 1 Background date of sampling plots
- TR ek T Hespp THEHAE A
Plots Total N Total P Total K Available P Available K
(g/kg) (g/kg) (g/kg) (mg/kg) (g/kg)
IBAR Pinus tabulaeformis woodland ( PTW ) 0. 44 0.31¢ - 2.82¢ -
AR Populus simonii woodland ( PSW) 0. 28 0.45° 20. 38" 6.52" 0.07°
VOATRE R L Astragalus adsurgens meadow ( AAM) 0.07¢ 0.77* 24.28* 5.41° 0. 02¢
5T Abandoned cropland (AC) 0.244 0.42¢ 18. 05°¢ 5.62¢ 0.04¢
4 1 Cropland 1 (FL1) 0.34¢ 0.71" 20. 19* 8.03* 0. 04"
B J)LHEAM Caragana intermedia shrub (CIS) 0. 34° 0.33¢ 19. 28" 1.56° 0. 05"
41 2 Cropland 2( FI2) 0.47° 0. 40° - 2.90¢ -
HEFEM Thymus serpyllum grassland (TSG) 0. 30 0.42°¢ 17.99¢ 6.92° 0.05®
BIEF L Degenerated grassland (DG) 0. 36" 0.46°¢ 16. 89 6. 84" 0. 05"

[FISAS R B n e ) 22 R 35 ( P <0.05) o =7 R Bl

Different letters in the same column meant significant difference at 0. 05 level among plots.
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HETE AR 10% DL B R34 BE, 1% ~
10% J# W2EEE, NTF 1% IFaA 2R, R
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A FEHL T 4 YORFERZR 0 rh /N L 1 5
Yy EBEECE | B N AR LA MR Tk
(FL2) Ak, HoAth 7K 36 B it A 349 41K T e [



-862- EY)2r 4% Chinese Journal of Zoology 48 %
F2 AEKLTBEEETHR/N TIESWEE AR T
Table 2 Changes of soil meso- and microfaunal community in different plots
S B3 A3
,K).ij.‘ﬁ PTW PSW AAM AC FL1 IS FI2 TSG DG it
Soil animals Total
. 25228 1229 3058* 1694%® 1494®  1260" 764> 1 105" 962" 14 088
2% i Nematode
(90.43) (87.35) (99.80) (96.25) (97.46) (94.45) (98.84) (99.10) (98.97) (95.53)
B Acarin 157¢ 77" 6° 20° 20° 20° 8¢ 20 6° 316
780 (5.63)  (5.47) (0.20) (1.14) (1.30) (1.50) (1.03) (0.18) (0.62) (2.14)
S 97° 20" o’ 35" 7" 51 1’ 7" 4> 222
HER Collombola (3.48)  (1.42)  (0)  (1.99) (0.46) (3.82) (0.13) (0.63) (0.41) (L.51)
11!» 8oa Ob 317 6]. 0]» Oln Ob Oh 100
o
BBl 0 3) 56 @) 1) 039 0 0 (0 (0 (0.6
0 1 0 4 2 0 0 1 0 8
28 i R . oetda
ERBIRE Enchyracidae (0)  (0.07)  (0)  (0.23) (0.13)  (0) (0)  (0.09)  (0) (0.05)
0 0 0 3 1 2 0 0 0 6
AE A Eutardi
Rt Butardigrada ) o) 01m) 001 (01s) () (0) () (0.04)
- » 1 0 0 1 1 0 0 0 0 3
YRl B Formicidae (0.04) (0) (0) (0.06)  (0.07) (0) (0) (0) (0) (0.02)
A H B H 0 0 0 0 1 1 0 0 0 2
Carabidae larvae (0) (0) (0) (0) (0.07) (0.07) (0) (0) (0) (0.01)
AR R 0 0 0 0 1 0 0 0 0 1
Elateridae larvae (0) (0) (0) (0) (0.07) (0) (0) (0) (0) (0.01)
_ 1 0 0 0 0 0 0 0 0 1
ISR Arneida 000y ) ) @) @ @ (0 © 0 (0.0
MEBAT
Total number of 2789 1407  3064* 1760 1533 1334 773°  1115°  972° 14747
individuals
ﬁgﬂﬁﬁ 5 51)«- 2:1 7ab 9<:d 5|m 3('(] 4:] 3‘1 10

Number of groups

PTW. FARIBR; PSW. MMk AAM. PHTRERCHL; AC. #85iH; FLI R 15 CIS. #34 JLIEAM; FL2. R 2; TSG. T HLAFHE
Hu; DG IBAEHHL , KRB 4 VORFEAR /N 1 s ) B B (R B I S 2RI (n =20) o FRIN B AR
B (%) o FATFRARFFRERE2ZREE (P <0.05),
PTW. Pinus tabulaeformis woodland ; PSW. Populus simonii woodland ; AAM. Astragalus adsurgens meadow; AC. Abandoned cropland

FLI. Cropland 1; CIS. Caragana intermedia Shrub; FL2. Cropland 2; TSG. Thymus serpyllum grassland; DG. Degenerated grassland. The

data in the table were the total individual number of soil meso- and microfauna and the number of animal groups that captured from the four

sampling times (n=20). The data in the brackets were dominance (% ). Different letters in the same row meant significant difference at

0. 05 level among plots.

(FL1) . DARFRETT HRddigk iy /N 4 e sl 2
TR TG 50 A 45 5 , N AR AR (PTW ) A1
PESEHL (AC) H /N 4 SR Sh W R O 2R A
EEmTACH(FLL) (P <0.05); BI7E4 H
4 VSRR RN A e Sh ) SRR RO I
1o 1), AR R AR 0 SRR AR AR, X0 1%
S B FRF S b EL s A 5%

ANTRIZK A 36 B it X 2 BN AR B G 5 e
TN SRS B AMABOEAR S, BIVFE R
ZHOK 36 B O RE Ho v YA Bk H(FLL A
FI2)EE A HIERE &R (P >0.05),1X
558 R R AR I 2 ORI 38 o A RS ]

B (R ZBUFE Ll 90% LA |, AL PSW Hy
87.35% ) A F s AUN T VP FTHE B ;b ( AMM ) H1£K&
HHEREETARM(FLL) (P<0.05), 42
AR AE N TR AR (PTW ) LA A% B AR
(PSW) H i 2 s TR I (FL1) (P <0.05),
FRZMAREAEN TAMAR(PTW) i 3 35 TR
H(FL1) (P <0.05), % fAMAETE N T
MR(PSW) Hh iR s TR (FL1) (P<0.05),
SIS AR A T (FL2) oA IR
AE B RO (TSG ) W /N 3 Sh W v B A
TRBORNZTRE L B 2 R AMARBIOS AH X 458 8 5 Tl
SHE B A AR [ BEE LS M (DG) ]
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BUR, T INBY - SR IR AR BRI S B R 2
REGREE, (HZ R 225 (P >0.05)

FIE TS [RRE M rp /N - e Sh W T A 2
BRI IR B AR ACRAE (2 3)

M 2008 - H AR 3 IRRHLRE,
B BAIR A /N - S W VA A ABE N T
AR (PTW ) Hrdi i, B 3 o 1 LA
(TSG) AL FZE 50 A 4 H (FL2) FIA T 4%
AR (PSW) (P <0.05) , B 2454 1o 8] G 1 3
ZESE(P >0.05), BN N A TV F7 0E 5 b
(AAM) I 55 (P <0.05)

2k e AN ) 2705 45 R i 22 (] () 22 0 1 1 5
N+ ESh W BT S0, X 5 R A UCR:
R A A A v 4 A AR (B 2R AR R A X 3
ANA T, Hifth 3 A~ FEIBEAI T AL A

XA G W 2 AE 3 2R R B 2R 1 O N TR AR R
(PTW) i F A HAb BE b 7 (P < 0. 05) , Bk %
R XA AR (PSW) 18 25 25 LAl R i 55 (P
<0.05), HEEZAV 2008 4FEFkZ= A TS B AR
(PTW) i i 25 B A A b g (P < 0.05)
o S UL, WALAE 2007 FERKZEN T4
REAR (PSW ) w8 i B 5 S LA R L = (P <
0.05) .

MFE 3 BT LA H, 2007 4 Fk 2= 1 2008
AR ZRAAR (10 v /N - 398 Bh A TS R TR B
A ARBCR A AR R R 2200, A BR Z [ <l K
RV e A ORI 114 25 55 I 2 s sk o 2 )
SHE =S
2.2 HUNBIHIETHYIBEE SHEME  LEEE 3 Al
SAEVEAR RO T AR RIK A A BERE it X o /N R

R3 FARKLBEHEETHNETENYBHEREZRBENFILHES

Table 3 Seasonal dynamic of meso- and microfaunal communities and the main groups in different plots

L HR(F-R) , ‘ ‘
Soil fauna Time PTW  PSW AC AAM FLI CIS FI2 TSG DG
( Year-month)
2007-09 930® 3870 306" 47¢ 78¢ 178%¢ - 267" 104"
+ BB TR 2008-05 668 198" 345 445% 411 296% 211 274> 319
Soil faunal community 2008-07 267 155 321 250 156 285 173 184 165
2008-09 924" 667" 788" 2322° 888 575" 389" 390" 384"
2007-09 902" 286" 2920 45h 66" 176" - 267" 99>
28 it 2008-05 583 191" 3428 445> 404® 201 208" 272 319
Nematode 2008-07 230 153 309 246 156 274 167 177 160
2008-09 807" 599" 751> 2322° 868" 519" 389" 389" 384"
2007-09 1 19° 3 2b 10 ob - ob 5
[ 2008-05 83? 7" 2b o’ 6" 5b 3b 2b o*
Acarina 2008-07 332 20 6" 4b 0P 8P 5P 0P 1’
2008-09 30 49° 9P o* 4> 7b o* 0P ob
2007-09 48 1’ o* o* ob o> - ob o*
MR 2008-05 2 0 1 0 1 0 0 0 0
Collembola 2008-07 4 0 6 0 0 3 1 7 4
2008-09 87¢ 19° 28° o* 6" 48 o* ob o*
2007-09 11" 80° 3P o* ob o> - ob ob
i 2008-05 0 0 0 0 0 0 0 0 0
Rotifera 2008-07 0 0 0 0 0 0 0 0 0
2008-09 ob o* ob o* 6° ob o* ob o*

PTW. FARIAK; PSW. M bk, AAM. VDITIERTHE ; AC. #8351, FLI. 4 1; CIS. 5359 JLHEAbK; FL2. 4 M 2; TSG. H HEF L
My DG. BT M, 28 PO R AR UCREERE SR G /N - SESh W EVE AN E SRS AR (n =5) o [T FREAS ) 2 7 B )

ZEFRBE(P <0.05), “ =" HRMEL,

PTW. Pinus tabulaeformis woodland ; PSW. Populus simonii woodland ; AAM. Astragalus adsurgens meadow; AC. Abandoned cropland;

FLL. Cropland 1; CIS. Caragana intermedia Shrub; FL2. Cropland 2 ; TSG. Thymus serpyllum grassland; DG. Degenerated grassland. The
data in the table were the individual number of soil meso- and microfauna that from each sampling time (n =5). Different letters in the same

row meant significant difference at 0. 05 level among plots. “ — " Data were not determined.
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T IS YRR ZHEE R (R 4)

O Pl AL Hi 1Y) Shannon-Wiener 25 £ 14 5 %4
(H') Fl Pielou ¥5) FEH5 50 (E) K/ANHEF —2K,
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PR it AR A %) R /N - SR Sl W VR 1 2 e
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b, HAt K A 36 B R /N R - SR S
HHFE R B (D, ) EEAA TR B R HLZ
&), BMIS AL TAR IR I (FLL ), 5 T T2
s X AR (FL2) .

2.3 HFUNBITESNMIEESG K1 ONAF
TR IR BRA AR b N SRR A AR
FEBEECTE H Rt 4528, B LA
W S0 TR (FLL) Fei, d/hil 415
S RBAEN TASREAR (PTW ) N T AR AR
(PSW) . 8 e b (AC) A1 A T V0 3T HE 5
(AAM)4 Pl b rb 3 15 20 A1 8 20 9 0 3 28 4k
F&, BHERZ PSR 1 B B B R 2
AH 38 B AT 5 BV AS ) K 3 B Bt A N v /N R
- B L5 A0 ) R R RRIE A Bk R
MIREH X — sFE M2 R T ) ok 2 7 T LA A
(H PTW [ PSW H1 AC) "R BB hn i &, H U4

T IZ /NS S S YRR T O LA S R R
WNE DR EY], TR N T A
JLFEARMR(GIS) H 4838 2 /N - e 5l ) 4
PRE L R A T (FL2) A 4 s a3

SN - S B MR VR 2L, AR K 3R
PRAE A o 26 e ) T At R AR R R
PRI R RS WA R I B A R
FH(FL1) A R 7 BH 8 ) 36 SR PR RAE 16 3 3%
PR YRR R R 2 A RE b (40 PTW 1 PSW)
TR RPN R R s W XK R
P i A2 R — 50 o 7 AR AT

LR E (FL2) e, A B A
/NI M Zh RV D B 2R MR R o B4
A7 5755k BH S 1 3 SRR AT AR AR )
Al E A3 FRAE (R R M /N
2.4 HUNBILEZYS T ERERFHHEX
P E 2 S /NEL SRS RS DL )
FHES 12 PRSI R AR L2 (] Y RDA A4
Ao EIH R HET R 1R 2 RRAELE 2300 R 0. 292
F10.033, + 58 2 Wy S BE- 2R B8 R 2 A0 G
0.768 F10.415, T IEZN YR BE- A H R X R
752 2 oTlik R A 2] 93. 9% |, Ui B HEIF g i
Mo e+ S YRR SR RE X R, 5
HEFP Al 1 52 5 2 IR A DG 3R 58 [ 22 V5 )2
B SFIIRE (D) & A LT 444 RAR
B (55) B BIHERE Sl 1 SRk ) b 4 TR
IR R R AR A, HE T3l 2 W) =2 S e -1 4
AR R AR 1) s AR A

F4 ARKLEEEETHNETENMBEESHFENTL

Table 4 Changes of the biodiversity of soil meso- and microfaunal community in different plots

—
i PTW PSW AC AAM FLI CIS FI2 TSG DG
Biodiversity indice
RN kPR R
é’fﬂz Eﬁ’m?#wﬂ%& 0.3973 0.5058 0.2054 0.0142 0.1558 0.2568 0.0675 0.0584 0.0642
Shannon-Wiener index
Pielou 342 & 5 %
et igmg*?'%’& 0.2216 0.3144 0.1053 0.0202 0.0750 0.1597 0.0610 0.0418 0.058 3
Pielou evenness index
aro =gt =5
Margalef -t & B4 20 0.6302 0.5518 0.8029 0.1246 0.9548 0.5559 0.3007 0.4276 0.290 7

Margalef richness index

PTW. MARAK; PSW. AZM bk, AAM. VDFTIREZCHY ; AC. 83 H; FLL. I 1; CIS. #358 JLHE AR, FL2. &M 2; TSG. [ HFLL

Hi; DG. IBfbHH,

PTW. Pinus tabulaeformis woodland ; PSW. Populus simonii woodland ; AAM. Astragalus adsurgens meadow; AC. Abandoned cropland ;

FLI. Cropland 1; CIS. Caragana intermedia Shrub; FL2. Cropland 2; TSG. Thymus serpyllum grassland; DG. Degenerated grassland.
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Fig.1 Vertical distribution of soil meso- and microfauna in different plots
PTW. #ARIAR; PSW. B0 bk; AAM. YD4TRERCH ; AC. #R5EHE; FLI. R 15 CIS. #iS JLHEAMK; FL2. 4R 2; TSG. H B A& Rl ;
DG. BRI, 1.10 ~15 em; 1.5 ~10 em; I1.0 ~5 em; IV. &2,
PTW. Pinus tabulaeformis woodland; PSW. Populus simonii woodland; AAM. Astragalus adsurgens meadow; AC. Abandoned cropland;
FLL1. Cropland 1; CIS. Caragana intermedia Shrub; F12. Cropland 2 ; TSG. Thymus serpyllum grassland; DG. Degenerated grassland. 1 .
10-15 cm; I1.5-10 em; 1.0 -5 cm; IV. The layer of litter.
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Fig.2 A two dimensional graph of RDA ordination for meso- and microfuana and the environmental factors
1~ 12 G35 AR B (L) i AP (3 ) BE JHVE 9)EERE R d kRt 3 pH RIS IR A RIS RIS
SR R, Lokl I WS 0L SREEE,; V. SSdy V. RIESIIREE .

The figures that from one to twelve represented altitude, height of wood ( grass), canopy closure (coverage), litter thickness, water
content, soil pH, organic matter, total nitrogen, total phosphorus, total potassium, available phosphorus and available potassium. I .

Nematode; II. Acarina; IIl. Collembola; IV. Rotifera; V. Soil faunal community.
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2 i 73 300 5 HE P Al 2 B TEAH SR AR 5C 5 O
H, 200 S5 HER 51 AR SR v T HE R Al 2,
BI7E 12 Bl RSN R b, PR V5 W) IR 1
() g A LT, A JATRR ] (5%)
X 4 Fh PR E0S H/INEY - S W R R A
FE, /NSRS 4 A EEREEAE I
B R RS S HER Rl 1 ARG

3 e

I BE AR AU S O ) A 1R
Al BRI (B304 2001 ) 4 I HR VR ) 2=
PR AR RRNOIR OO 34 RT DA S 3 O
A 2 - 8100 1 o % il A 1) 78 BTk B, AT
el ey XUty (] SCIE 45 2005 ) FK St 5 | A
R e R BN 2 (WSS 2006) , 7K R
JREFAS IR PRSI OO AL 3 PR A PR O ) e
B 7 A HEAE T (95055 2001, J 8 45
2012) .,

Hi F A B R O 2 R ) 1 S VR 2
BFNZE AL ) HE 22 [ 28 2 — ( Miikola et al. 2001,
Cole et al. 2005) , FrLefe#FiG sl S8 nd b 3
Bl AR b 5 ) - 398 3 ) 1 G 2B 55 N 0 O R
(Cole et al. 2005,Liu et al. 2009) , %f K + 35
B % B2 Y 1 97 TH 5% W ( Doring et al. 2003,
Asteraki et al. 2004) , 28 )II/MNAEZE AR
RGN A [N TR R ST B T AR
HEE RO 3h i T4, iR el T 38 3h
PR E AR5 S| T T 2 - e Sl A e R A
FE(MRBEAEEE 2006, 28555 2009) , K 415
PRI S RE S RERIORI A ) i B BBV A
P (AT KR AR 2011) , ARSCH AN
N AR i rh /N - S8 Bl e v AR BIUR S
AR ML (R0 3 225 WREVE 4
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Mg 17 AR AR, T 5 PR R 2 T TR AR X A
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B, S AR — R TR R BURSL
4 8 ( Serica orientalis ) 1 T it 8 & @
( Diphycerus davidis ) KI5 kA= i # (G Hr
BERIRAE 2011) , N TIDITHE R 3 (AAM) HR &
A PRBCBCR T (FLL) A 35 e 15 L A
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X RZEAIES Y F bR E
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PR R RRAE 25 R A 1 3 AR Ak (R AR M AR
2006 a,b) o ASCHY AN[RZK 436 BRAE AT b
ANEL - SRS R T A KO BE 2 IR S 28
e W Y AR B 98 Y i SR SR PR 15 40
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FEBR AT HA FE R M K (2R AR S 2006 a,b) .
PRI A S TR (RABRE AR B 0 K ) 3505 1Y
P75 ) S22 RN i 2 J2 ST LB 3% i 1o
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