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Abstract Data on the soil mites living under different vegetation reclamation conditions in the moderately degraded grasslands
were collected in Songnen between May to October in 2005. Community parameters such as generic richness, abundance, diversity
index> and MI index were described; and community structure and its seasonal changes were studied. The results showed that
planting alfalfa, and fencing enclosures, substantially improved soil mite communities after five years reclamation. Soil mite
diversity and MI index were also significantly higher after planting alfalfa than after fencing enclosures. The results suggested that
planting alfalfa may more favourably restore soil mite communities than fencing enclosures in the moderately degraded grasslands of
Songnen [ Acta Zoologica Sinica 53 (4): 607 - 615, 2007].
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AR, [ N AR T AN AT S 11 A B4 T
T R VR AR A 5T 2 B A (Hidlsmann
and Wolters, 1998; Jennifer et al., 2001; Peachey et
al., 2002; MKHAE,
2004; HAHEARSE, 20045 R ARHESE, 2005 Bedano
et al.s 20060 A AL T WY B i iy 1Y) 45 4 3 »
T AT T IR IE AR VUES . SR eLA TU A A 52
PN e R IX R HIEICIR . AR IR
e R O A = e, KRR, i T o Ak
MIFFEAE N ARSI, s RIMBLURLL, TR
FH A RS E g (X%, 2001

A RBAFEESREWE S EAENIR—H
Rz R, BVFZEE L B0 TR E A+
SERALPE DR R PR CRACHFESE, 20035 PLEE
B 2004, 105 02 4% SR S WA OC BT ST
AL CRIWERE, 2004; RAHESE, 2006). 1 SE
RKETHESRGNELEBEN 7T, W IHATTAN
AU TR LSRG ER, e LRI ¢
TSR MERE S (Ruf et al., 2003; Parisi
et al., 2005).

AT DA i 3R A e A ik 5K T A7
5 ml, A WSO AR A L T 30N R A
RO R R 2 R, EEHE TRAR
REAB I SE 7 3OS v B2 38 A T b i S T 9% AR A 1) 5%
Wiy, R 98 5 R 50 AN [ A A ik 52 75 1 i 7 A
R B AR R ORI R i SRS 22 R R R
Mo, fmh R E S R
HE g, RS R G R SRR LR
AR -

1 WA
1.1 PR S RCE

TRI XL TR S b B FR KV LS M s, AT
BURJE T AR Kl B, BT R L 123016,
AB&i 4402370 1% SR S i R B R XU
VUZE7p B, SEPER 5.2°C i A, AR B Bk &
430 mm 24, HZHP TR U7,
3 D B LA AL A o AR DL
( Leymus chinensis) AR E AR, (HH T
WM, FGRA N BLR 5 C Chloris virgata) N
PEHATR L, REIR I AFH O TP .

WG e B AE IR DR 176 000 (111
B, SR £ B AR ON R A R AL R
( Medicago sativa) 55 2 FiALEE, BENLIX 4 ¥l 4

2002; Kinnear and Tongway>

ANES, R R SO B O X . 2001
UG, FEHLEELRACEE 5 A, ARAE 8 X H A
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A% (k=) S 3 IO IFFURE k47 1 198 i 28 e
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TIEH RN 0-5 emy 5-10 ems 10— 15 em F
15-20 em WU )2, 3 RALERFEHL 3 IR IRAEH T4
B9 S ) R 144 0o Tullgren 5 SR G %
I3 BSOS, WIS AR AN T2 AR e (-
BRI R E %Y S (TP, 1998), — A
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Table 1 Chief soil properties under different vegetation restoration practices

B (g/kg) A (gkg) KE (g/em®) MALBEE (%) WAL (%) pH {8

Organic matter Total Nitrogen Volume weight Total porosity Na+ /CEC pH value
0 cm-5 cm 3.59+0.08 0.24+0.01 1.11+0.09 58.18+9.54 0.38 £0.01 8.11+0.31
- 5 cm—-10 cm 2.48+0.12 0.15+0.02 1.25+0.07 52.93 +8.20 0.43+0.02 8.13+0.26
10 em - 15 cm 2.25+0.14 0.15+0.02 1.34+0.07 49.63 +8.31 0.59+0.04 8.21+0.27
15 em - 20 cm 1.85+0.09 0.12+0.01 1.34+0.07 49.62 +8.34 0.77+0.05 8.45+0.21
0cm-5cm 3.08+0.07 0.19+0.01 0.95+0.04 64.31+5.21 0.61+0.05 8.15+0.37
A 5 em—-10 cm 2.29+0.11 0.16+0.02 1.06+0.04 60.08 +5.11 0.91+0.14 8.18+0.16
10 em - 15 em 2.20+0.06 0.14+0.01 1.07+0.05 59.58 +6.65 0.96+0.21 8.19+0.19
15 cm - 20 cm 2.13+0.07 0.13+0.01 1.22+0.02 54.11+3.11 1.25+0.11 8.26+0.11
0cm-5cm 1.54+0.15 0.09+0.03 1.31£0.11 50.56 +12.10 8.70+1.43 9.17+0.33
oG 5 em—10 em 1.28+0.11 0.07+0.02 1.40+0.09 47.05+9.23 16.38 +1.22 10.08 +0.35
10 ¢cm - 15 cm 1.19+0.08 0.06+0.01 1.45+0.08 45.47+9.11 29.13 +2.411 0.27+0.41
15 em - 20 cm 1.09+0.11 0.06+0.02 1.45+0.09 45.23+9.45 32.09+2.03 10.32+0.38

FE: BFEE: PA: MRET: oG SRR, T,

FE: Fencing enclosure; PA: Planting alfalfa; OG: Over grazing. The same below.
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.
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Table 2 Composition of soil mite communities in the moderate degraded grasslands of Songnen

47.87%; H WRBEAHE T EWE (Hypoaspis) 5
14 8, b i R TACHORE MR A SR AN R B 44,36 % 5
M RAE 17 Jm, 30 o ol P TBCRORE b S 4l 3RS 1A 2

7.77% o

PA 0G

s D
Soil mites ( genus) RS S %2058 RS S 2058 RS S L2358

Individuals Dominance Individuals Dominance Individuals Dominance
FIEWEIE Hypoaspis 62 4+ 148 et 29 4+
NG S Hypovertex 34 ++ 114 ++ 83 i
REFLHUEE Xylobates 29 ++ 86 4+ 74 4+
WH S Oppia 25 ++ 85 ++ 27 4+
NEEIE Oppiella 53 ++ 83 ++ 3 +
LM TR Chamobates 8 ++ 77 ++ 53 -
KLZWIE Ameroseius 44 ++ 67 ++ 8 4+
B )8 Liacarus 39 ++ 57 ++ 80 4+
& P )& Dometorina 20 ++ 48 ++ 5 ++
KA Stigmaeus 19 ++ 45 4+ 17 4+
W) Bdella 95 e+ 44 . 28 4+
BB Asca 18 ++ 38 ++ 77 +++
HIRIEEL Caeculidae 32 ++ 28 ++ 16 ++
AW Oribatula 3 + 27 ++ 19 ++
NEIEIE Caligonella 76 ++ 26 4+ 6 +
JE U JB Scutaracus 11 ++ 25 ++ 1 +
TUFJE Zercon 4 + 23 ++
A HJE Carabodes 7 + 22 o+ 7 4+
4JEWIE Holaspulus 8 ++ 24 ++ 1 +
TR JE Oloaelaps 14 4+ 22 4+ 1 +
KETEE Calumna 20 ++ 4 +
NEEBEIR Gamasellus 25 ++ 17 ++
JEK IR Protokalumna 14 ++ 16 ++ 2 +
JE SRR Uropodidae 2 + 14 +4
TR W& Microppia 4 + 12 + 4 +
MR} Rhagidiidae 3 + 11 + 12 4
FLETI)E Porogalumnella 15 . 11 -
PR TS Belba 28 ++ 9 + 20 ++
RBHE Ceratozetes 8 +
LR Zetorchestidae 1 + 8 +
A& )& Brennandania 8 ++ 7 + 1 +
W= E Microtritia 6 +
W T8 Scheloribates 6 +
JELZWEIE Pachyseius 6 +
St/ B )E Xenocaligonellidus 5 +
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4:3% (Continued)

FE PA 0G
T ()
Soil mites  genus) AR R AR R AR P BE
Individuals Dominance Individuals Dominance Individuals Dominance
#5505 Labidostommidae 5 + 3 +
WS Cheylieus 19 ++ 5 + 6 +
JEJT )8 Pachylaelaps 1 + 5 +
VWS Eremulus 1 + 4 + 1 +
NEH IR} Eupalopsellidae 4 +
ZRFL Trombidiidae 8 ++ 4 +
Bl TS Neoribates 3 +
FZ)E Cunaxa 2 + 4 +
Rl 7 FE 6 )8, Astegistes 2 + 7 4+
NS Furcoribula 2 +
i Sk IR TectocepHeus 2 + 2 + 37 4
KRR} Anystidae 4 + 2 + 1 +
HI/NIRJE W S8 Proparholaspulus 8 ++ 2 +
A& Rhodacarus 1 +
A WEF} Parasitidae 1 +
FL T JE FissicepHeus 12 e+
FaSBU IS Cryprognathus 4 + 4 +
WG E GamasipHis 18 ++
TR S AllopygmepHorus 4 + 4 +
WURJE WIS Neparholaspis 1 +
T E} Penthaleidae 1 +
A Total 769 1293 656
120 |- 0-5 cm
3 B8 5-10 cm
100 |- E=10-15cm
I 15-20 cm

T SE

AMEBEE (Individual density)

FESp FESu FEAu PASp PASu PAAu OGSp OGSu OGAu
435 (Habitats)

Bl AEAEE T 20T s AAS BE (100 H/m) 78 3 rp 12 5 20 A A= 5 AR 4L
Sp: HZE; Su: Summers Au: KZE: SE: bRUEIRZE. NI
Fig.1 Vertical distribution and seasonal change of individual density (100 inds/m’) of soil mites under different

vegetation reclamation practices

Sp: Spring; Su: Summer; Au: Autumn; SE: Standard error. The same below.
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Fig.2  Vertical distribution and seasonal change of groups ( genera) of soil mites under different vegetation

reclamation practices

2.3 LIRSV 45 KRR AE
2.3.1 EHLK K1 MK 2 K], KFEH A+ 1E

ISRV A A S AN SR T L 20 A 2 B AT R 2R
P, AR R R R W oA A )
PRI, AN AN i SR P 38 D Tl R 5 7 e
K, BREETRZ, oSN Z90 1
FAEHESE B R 2 17 S 2 35 R S A S
FREBAAFAE — B 225, HLrP AN A R 3ef e JBE
W BN R T R, M0 S SOk i A
EEVEESNSRES PN e N e e I =R UNE Y € U

M )2 T A ZE AN K

2.3.2 K& A& 3w, R K S 7 A
SRS R AN S A AT S 1)
(P <0.001), Fer e B 4 A il S S Hom A
M W] A v A M B U (R 4D,
111y B da 7 M SR SR A A ) i T
R TR, B AN ZERIR B R K. S5
AR ARG, iR 7 A 0 R R S A SR
BN JE

R3 ANAREB R AT A0 0T 1 RIS v 45 4 FA 52 T
Table 3 Effect of different vegetation reclamation practices and seasons on the structure of soil mite communities
FRH A% R LR Eof) ) P Ml
I H Ttem df Genus number Density H' Diversity J Evenness SR Rrichness index
F P F P F P F P F P F P
5% Habitats 2 10.838 <0.001 17.648 <0.001 10.783 <0.001 6.646 <0.01 5.088 <0.05 18.907 <0.001
ZFY Seasons 2 0.198 >0.05 7.292 <0.01 3.524 <0.05 1.358 >0.05 4.094 <0.05 4.285 <0.05
A HAEH Interaction 4 3.304 <0.05 4.307 <0.01 4.392 <0.01 4.420 <0.01 4.445 <0.01 3.042 <0.05

K 3L RFIFERI, Z=5 AR 0T I A A
HEMHARERN (P <0.0). TR A%
[EFEFR G, WEm TREME S, LR
WEBEE, BRI (K. TEMMER, F
VRN ZE AR, F 1A 0 i 28 R A 2
AR (P >0.05). Z515 5 8% 125 m i 24
PR (AR, L R R R B 3 R P

R0 2 7 AR 15 R 7 7 4 R R 5
ST EL, BB A P35 1 R BER  34 1%
I (4D, RIS 7 215 75548 (b 9 B [
L, R 5277 2% 00 SR BT A 55 1
TR 35 T AR, R
a5 U AR TR W) 1 22 5 S 9K /R ° A BB
ENGESTS
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Table 4 Structure of soil mite communities different vegetation reclamation practices
57 Factors  EHBFHL Genus number  MMAREE Density  ZFETE H' Diversity 35S J Evenness  F5 [ SR Richness MI index
FE 13.000" + 0.870 63.917" +6.787 0.962" +0.035 0.928% +0.016 6.217" +0.647 0.582" +0.070
PA 17.750" = 1.213 107.750° = 8.310 1.102° +0.034 0.894° +0.021 8.240" + 0.594 0.718" £ 0.043
0G 11.500" +0.571 54.750" +7.864 0.883° +0.032 0.841" +0.023 6.310" +0.383 0.231° +0.085
Sp 13.583™ +0.773 95.833 + 10.098 0.922" +0.035 0.872™ +0.031 5.761" +0.490 0.490" +0.090
Su 14.417™ + 1.640 60.750" +9.096 1.026% +0.047 0.910™ +0.019 7.699° £0.752 0.632% +0.093
Au 14.250™ + 1.081 69.833" + 8.824 0.999 +0.042 0.881™ +0.014 7.307* +0.398 0.402" +0.086
FE  Sp 12.250™ +0.947 80.000" + 4.339 0.902" +0.071 0.990° +0.003 3.922" +0.626 0.442" +0.051
Su 14.250% + 1.057 52.250° +6.330 1.028% +0.066 0.903%¢ +0.017 7.752% +1.184 0.729* +0.086
Au 12.500 +1.555 59.500° + 4.600 0.956" +0.042 0.890" +0.021 6.977* £0.274 0.575% +0.051
PA  Sp 16.750% +0.629 136.250° + 8.440 1.008% +0.047 0.824°! +0.029 7.394* +0.316 0.754" +0.031
Su 18.250" = 1.816 86.500" +5.196 1.140° = 0.076 0.936™ +0.040 8.840 + 1.758 0.849° +0.051
Au 18.250" +0.854 100.500" +4.330 1.156* £0.017 0.924% +0.007 8.488" +0.561 0.550% +0.029
oG Sp 11.750 +0.479 71.250" + 4,215 0.857" +0.047 0.803Y £0.053 5.968% +0.349 0.275% +0.060
Su 10.750¢ £ 1.182 43.500¢ +7.173 0.908" +0.069 0.891%¢ +0.040 6.506™ +0.904 0.317° +0.043
Au 12.000" +1.291 49.500 + 6.409 0.885” + 0.064 0.829°1 +0.011 6.456 +0.782 0.102¢ +0.015

NEFRFRORZER BETE, MRFRERARS, ARTFRZEREZE (P<0.05, MEE), ns RRFANLEFMEZESR.

Superscripts denote statistical significance, same superscripts indicate no significant differences, different superscripts indicate significant differences ( P < 0.05

by Duncan method), ns indicates no significant difference occurred in the whole group.

2.3.3 BERZRME RI3ITEMNMEGRER, &
FREFEH ) 22 5 W2, L B R BORE b ) 22 S
HEFE (P<0.001), P EEREH B Fa 50 25
TR E A, A B R SO T
JCRE L (3R 4D R 2 FEVE & BE VR AR W A 4
M EZ SRR, IR N 2 D RES RS
YW ISR RE, DI 5 e &8 A= 355 1] (1 A AL K%
ZsbE. LRgE R, f@dEsd2EmE, S5
FEETRCBOA LG, bR A 0 LR 3 7 S A ) R e+
RIS VR AT, SLrboRioRa 1 A 77 2 AR A% T L Mk
T RIS A

2 H] IR 2 AL, 3 MRS
YhE R, BRI TEMTER, B TR
ok, HFEEON SR FaREE R 22 IR (P <
0.05). FIFFURE I IR S B 7 25 1) B 2= AR 5k A

K5 M LIERY (Mesostigmata) r- {E A K-{E 1#f

S, BERENYIREON T E . RIS [ 21 R
FIZEANFRE R b, IR 2 RErE B FR 40
J TRECRT SR Fe40 A BEATN . MRS 772
AL PN R - AR L, AR R k52 T SOR g g S
HER Z AR e 2 2 T2 e, R i (] B
2 REVE2E e BRI TR R 2 7 1
2.4 PRI H SRRV G5 R IR I R 2

K MI F5 E5E 70 W Ji b B2 AR AL BT b AN [R)
TR T7 0 L3 T I H R i 5 1 22
o ZIRHCE U gl AR KRR
HER r JEPESSHE LU (AR Ak S e 0] 3
PEWE I BER S5 RIREAE, T DAVPAN R AR A0 i 288
AT REM . IRBEPT 2B, sl P i o
v M1 FE 80K, BIRE K U 35 800 2 L 4] Bk
o Tl E PSS K- (A - (E I E WL 5.

Table 5 K- or r-values assigned to soil predatory mites ( Mesostigmata)

TR CRD K-E r-fi TR GRD K-8 r-fi
Soil mites (family) K-value r-value Soil mites (family) K-value r-value
Ascidae 1 Zerconidae 3

Laelapidae 1 Parholaspididae 2

Pachylaelapidae 1 Uropodidae 3

Parasitidae 4 Ologamasidae 1
Rhodacaridae 2 Ameroseiidae 3

T L R R KA (SR AR S R SRR R (07 O R MR B, DRI YT BRI AR RS (Rufs 1998)-

* Assign K -or r- values to families of predatory soil mites according to the egg-laying rate per day and developmental rate; mainly, other factors are dispersal

ability and stability of populations (Ruf, 1998).
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XA T H R S5 R M AR B AT
TiENNT, GRERFEHEZERRAEE (P<
0.001) (K 3). Fa#KE T 2O T T R A& 45
PR T W R R . MI R B0 M R BB, MR
e PE I i, 3ok P TSCRSOR: b B S AT T A 1 7 0 [
LB EREH, TR A 5 A J 7 R e ) A A
WEER (R, @ ELLZEWRE, 5K
ORI LG, o 7 75 R LA ) 55 9 PR o Pk &R 7 =
BREI 2 4 LI AT R Kk B SR L,
ERIA BT A AR T AT K- SRR I
.

ZET IR ML AR LR, 3R 3 R 4 45 R B R,
BEWE S THEFNKE (P<0.05). EF LR
BRI AT TR KR PR L A s . )
FEFE M AN R Z= 5 FIAR [R1 2= A AR ) Lo A, 1338
HATIE H WSS B VR 45 0 ML 3R Bl A B AN ] .
R 5 75 305 ZE 1 AR P D R T [RIAR TG, AR P
5277 2O IR H R VR 458 MI FRE0E
Wi J 25 T2 1A AR, AR BT 7 2 3 R
i) MI Fi 8502 S ) e R LR 3R

3 1w

ok TSP A S T i e A ) 2 B it R
Lo I TR AR A 5K BN B () R
VBB, XA AP IR W A K R R, I
AT DL R 3R Ak, KRR W RS, B
BT HE A R R 2 . A, FE RO
iy, R B A AR R B AR 4 LA b, BT
IR 709% LA b OB EA. 2R, 1993).
TIES WG LIRS R EY), LA R
ARG TS R IR AR 1. R 2
SRR, i PO S A R IR A, (R
It Aol 5 e - R R VR AL R 2 R 2 B T W
RN AT

ERop iRk, A 2R SR TR E R, [
F2 B RUROR A S R AR H AR O i
R 1 W 5T 5 R At e e 2 AN L1 5 5K
e RS B AT — R 2 A SRR
B, O AR TR S T A K B AN IR A B )
MO0 R, B A ORI R, RER R )=
(7K« FR5r FALE E T IR AR, 1T LA e L
77, IR EA o R SRR R RER Gl
+, 20010, TR F S IR Ak B 7 s
AT BB AR T4 N R RS i, e

SR F R A CRES) () TR AT £
DA FCAS DUAR TR 2 Bk iy B ARk R e (HLAE B,
2004)

ol oKL 7 R A 3 0 v R DR A et R R
R A M B AT W] 8 B A e 5 o R TR S A
B, b 7 R R S 7 R Mt e O A,
EATIA B RN LRSS R R SRR B
ZREPEAT MI I3 A2 T IR VR 2 P AT S 4L
o, ZREVESREC CHD R M 8 HORE M ) 2 S i
o TR R A S A M B ) Ay e R TR
FEd . ARITAT IS AR Won,  FRE d & RE b 1 3 0
AR ZREIEIR S () A MIIREBUE W] s T
oL JEETCBORE HHL s LR AR Sl 2 A PR A A
EIROI RN, HEAEE L, SRR A e
GV R 5 b R IR A b SR SR VR A
5.

DR, AR RSSO A A
JE R LA AT BT R R . X R 3 S
T FL A 32 HIRBACYE O FRRGL Iy, BEE
TR, SR B AN AL R ks, I pH fE
AN i Ty, B IRIRGUE R i, ST LB
4 N R 2R D> (FELkM) . DL,
19950 A ALPRAEM 5 iz A RARAR Y, LB 8
FEREBONANARES B R ATRIRNE,  AE oL i 7 0 [l A
B E PRI RO A R AR b R ANR = )3
PR JEE RSN, T o L TBCHSOR: M g 2 A A K R B
RN I BRSO - R 1) T L A
WA T .

References

Bedano JC, Cantd MPs> Doucet ME, 2006. Influence of three different land
management practices on soil mite ( Arachnida: Acari) densities in
relation to a natural soil. Applied Soil Ecology 32: 293 — 304.

Guo JX> Zhu TC, 1995. Characteristics of soil fauna in Aneurolepidium
chinense grassland. Chinese Journal of Applied Ecology 6 (4): 359 —
362 (In Chinese) .

Hiilsmann A, Wolters V> 1998. The effects of different tillage practices on
soil mites with particular reference to Oribatida. Applied Soil Ecology
9: 327-332.

Jennifer LD> Rick JZ, John CM, 2001. Soil microarthropod community
structure and dynamics in organic and conventionally managed apple
orchards in Western Colorado, USA. Applied Soil Ecology 18: 83 —
96.

Ke X Liang W], Yu WT, 2004. Community structure and seasonal change
of soil micro-arthropodes in the Lower Reaches of LiaoHe River Plain
under different land utilization. Chinese Journal of Applied Ecology 15
(4): 600 - 604 (In Chinese) .

Kinnear A; Tongway D» 2004. Grazing impacts on soil mites of semiarid
chenopod shrub lands in Western Australia. Journal of Arid
Environments 56: 63 — 82.

Liu XT, 2001. Management on Degraded Land and Agricultural Development
in Songnen Plain. Beijing: Science Press, 62— 192 (In Chinese) .



44 SRR R ORI P LR AL R AS R A M T 5 SRRV R AL ) 22 615

Lu RK, 1999. Soil and Agricultural Chemistry Analysis. Beijing: China
Agricultural Science and Technology Press, 1 - 163 (In Chinese) .
Parisi V> Menta C, Gardi C, Jacomini C, Mozzanica E, 2005.
Microarthropod communities as a tool t assess soil quality and
biodiversity: a new approach in ltaly. Agriculture; Ecosystems and

Environment 105: 323 - 333.

Peachey RE, Moldenke A, William RDs Berry R» Ingham E, Groth E,
2002. Effect of cover crops and tillage system on symphylan ( Symphlya:
Scutigerella immaculata> Newport ) and Pergamasus quisquiliarum
Canestrini  ( Acari: Mesostigmata ) populations, and other soil
organisms in agricultural soils. Applied Soil Ecology 21: 59 —70.

Ruf A, 1998. A maturity index for predatory soil mites ( Mesostigmata:
Gamasina) as an indicator of environmental impacts of pollution on forest
soils. Applied Soil Ecology 9: 447 —452.

Ruf A, Beck L, Dreher P, 2003. A biological classification concept for
the assessment of soil quality: “biological soll classification scheme”
(BBSK). Agriculture; FEcosystems and Environment 98: 263 - 271.

Song CC> Ke Y> Deng W» 2003. Ecological Geochemistry of Salinization Soil
in Songnen Plain. Beijing: Science Press, 1 —206 (In Chinese) .

Wu DH, Hu K, Yin XQ, 2004. Ecological characteristics of soil macro-
animal community in mid-south Songnen degraded Leymus chinensis
grassland under restoration succession. Acta Prataculturae Sinica 13
(5): 121 - 126 (In Chinese) .

Wu DH> Zhang B> Chen Ps> 2005. Characteristics of soil mite community
structures in the mid-west plain, Jilin Province. Acta Zoologica Sinica
51 (3): 401 - 412 (In Chinese) .

Wu DH, Zhang B> Chen P> 2006. Community structure and composition of
soil macrofauna under different land use in Changchun City. Acta
Zoologica Sinica 52 (2): 279 — 287 (In Chinese) .

Yin WY, 1998. Pictorical Keys to Soil Animals of China. Beijing: Science
Press, 163 —243, 527 - 562 (In Chinese) .

Yin XQ, Wang HX, Zhou DW, 2003.
communities in different agricultural ecosystem in the Songnen Grassland
of China. Acta Ecological Sinica 23 (6J: 1 071 — 1 078 (In Chinese) .

Zheng CY> Hu DX, Li W], 2002. Effects of EM compost on soil mites
community in farmland. Acta Ecologica Sinica 22 (7): 1116 -1 121
(In Chinese) .

Zheng HY, Li JD, 1993. The Grassland Vegetation and Its Utilization and
Conservation on the Songnen Plains. Beijing: Science Press, 1 — 188

(Tn Chinese) .

Characteristics  soil animals

Zhu TC, 2004. Yang-Cao Biological Ecology. Changchun: Jilin Science and
Technology Press, 523 — 609 (In Chinese) .

R4k, BUIERL, 1995, B HLJR - HE) Y RF AR
2R 6 (4): 359 - 362.

ROk, RICEE, FITN, 2004, FICWT RO E AR O R
AT R SR G E . RS AR 15 (4): 600 -
604.

XA, 2001, FABCT FURAE + M R
WAk, 62 -192.

b, 1999, HHERM AL BT T dbat:
#, 1-163.

KK, A, B A5, 2003, FAHCT R #
oAbt BEEHIREE, 1-206.

RFME, W T, BRIFEE, 2004 AR Hh R R 4 S b A

9T, B A3

AR R R, JEat: BHE

Hh I AR ML B 7

A= 75 b R A

AW FEE P RR L R AR SR IE . kR 13
(5): 121 -126.
KM, KA BR WS, 2005, W ARAE PG AT I X R

ARIRHAT . 15 4R 51 (3): 401 - 412,
%HF ik A, BR WS, 2006, KARTAS [ LR 4 AN R
WYBEIE A S A%, SR 52 (2): 279 - 287.

Fu, 1998, HE MR RE K. bRt B AL, 51 -
89, 437 - 475.

55, TigE, FLEER, 2003, MBS XA FR AR RS -
WP REGARAE . A2 23 (6): 1071-1078.

HAGE, T, YR, 2002, HEH] EM HEIE X T b R A K
AR . AR 22 (7 11161 121.

A, TR, 1993, FaBCT IR SE R B LR AR R
BlaE AL, 1-188.

BUER, 2004, FEAYERY . KA & MR 8 R AL,
523 - 609.





