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LT XARMEART LRSIV FEEES B 1"

KEERRI2, KRBT,

(1 S FeARNV AR A B R s il

KIEET,

KER2, & P, KA

g AP TR A S T R s 3 (b R B i s R IERESIT), B At 210008;

2 REMO RS R B SRS e, FIAt 210037

OB AR RN -TOR—ENRGR, WA T SR, 5 TR R RERIBE (CrWo) TR
HNEFERI (Car W)y FORGEPHHNER 2 F]PF (CaaWaor) . TRR+NEEE 4 FERIPE (CaWar) TRNEFFEL %
B (CarWar), BTASCBEARVEYI RT3 0. WAL R, /NS RE b BB EGh 83% ~ 91%,
LIRS LESAAERZ, HAHBER 71.9% ~ 73.2%. LENVFERENTFNLEDS, HEEEESKFR T EFE. L
529 Shannon ZFEVEIRECE AR RDUNRIR M T RO H, TORTRIPHCEL T A 5 m 5 BERR A, (RN Z 5] JEHRHL
ERARF . ZICMTEICRINTRY], BEE 3 580 RO Y 1K I (5] B A AN T B A 7= A5, AN TR e T )

MG
KR DE-EOKREAE b LS UK
FESES: SI8S

G BHRE PR N — 0B B (R e AR, 43 B PR
MR, AU T IEARBURE (D KERTEFER
M. HER . IR GRS R R LA G
FAM, [RGBkt 3 5 T - e MR A R R
52 R MR RS W E B o i AR P
F, JE A TR o B . AN T EVRLR L E)
W )L . Wardle™ M 106 MIFST4E B 4545 5,
KA+ R 30 5 O UK, fiMiura BT
XF 2 - 2 W) IR I TT AT, BTk 4iie 5iXx—
SR Az . BAMAVFZ 0N, RN RS
YIBEAAAE DL S B RURS FT 78 26 1 R REE T — e
A EN RO HA R TR, AR B
AR 5N s e B, B R
A E LR Y. fEE Y, HATF R N
Jiti 6T - 358 2 0 1) 5 i B ORI [) = R O 2UR
R R TR S5 2 RERE PRI O, i R
20 - 3 sh W i g o e b1 B

AL R et AR 2E 2 S i K
TR T AFEBHE T AR IR, A& TNk
VESIBE TR 7 20 HIES I s, B IRIE A&
MEHHE R ARSI A o

1 #MR57E

1.1 Rt

TR0y A T B T S DX [ER e g ARl
A AR KSR (35°04'N, 113°10'E). %X @15
P P A R A, AP FRK & 605 mm,
BAERLET—9 H, VS E N 13.9C; REPHER
/N - TR AR, A ]+ .
HT 2006 FEKZE, JLRE S NGB, 3000 Bk
N ERFERIE (Car W) GZAREN TR RIAT
RHEIT RO TRAHHDNZR2ERE (CarWar)s
TR+ N 4 R (CarW o) N TOKREAE
Bt (CarWr)s RIS BEE N J/ N2 FOKBR A3
Bt (CrWo)o BRI 4 AL, 3L 20 MK, R
g4 bENLHES . BN X 14 m x 6.5 m, A THH:
MR, NERERATEE 20 cm, FKHEFTEE 60 cm,
R 27 emo /NX Z AR T m, JE 6 cm /KBS R,
BT A B R AE ORI, e B3R RS A .
T AEATR RS T8, ASEE CarWar FICK Wt AR,
JIT ATE B4 23 A o PR 8 3 K [ — b B C e Wr» B
CnrWir 8 ANHES
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1.2 HRAZE

I3 AIAE 2008 1F 5 H /NZE AT 9 ] FOK R
W1, SRHI 35 mm EARM) L4, 7EREA/DXEE 0~ 10 cm
(ULayer) A1 10 ~20 cm (DLayer) MANEIRZ K
W SERAFE, oA BRI Lo, I8 E AR EWAT
PR RO EIRE,  Se T HESRIBOC Y I3, 5
K Sk Tullgern T FI7vEWctE . 3811533
Y%og AR EM g P E LSRR K
), BN H o AR AMKYE A oy i 7
AR R AT R A
1.3 HIEHH

TAES PRI AT R o Z2FETERR O BT .
o, 8 BRI S Minhinick#540: dy = SIN',
Margaleff§ #: dy, = (S-1) /InN; ZFEMEIRE S
Simpsonf&%{:  4=3 ()} Shannon-Weiner #54:
H'=-Ypinp , Hilli&%: (N, FIND N, =€,
N, =1/4s B EHAE Pielou 56 J=H' InS
HiAlatalof540: Ex = (No-DAN,-1). b, SAHEHEEL
H, NARERSMEEL N NS L AR
P, MR N BEU A,

KHZ g it tr, MILR M7 (redun-
dency analysis, RDA), FRIFA[FHHE T X0+ 1% 7))
IR, S Mt BAE CANOCO4.5 B AFIFRBE R

58 B o
2 HR5HH

TEIMEEESSHMN

TR/ ZE R ORI B L IR ) 12 R0,
1202 HAMAE, Hor R ISP o Lt 43 A 17%
F 9%, /N IEEY)h 83% A 91%. i H AN
i 5 2 A ARRE, DT TOKTE 2 MR
o 2 F iy LIRS B A LI 70% (R 1D, #E
AN, R AR S T AR oK R
HO Py Lo WAt RILT AL A AR I TR
A B, R ROKTE, AR R R N
o WAHEET, TSI SRR R |
Wk H . ZEEMF/NESE, MTEANETERN, BT T
KZE TR R, AL R TR, s T
I )aE R i DS L S O THE I el A O B =y o
R, KR RS, LK
N =W LS A E 2R (R Do X
F& HAE /N2 ZER FOK TR AR % B e I B 22 5
A AR E BE N, FEMLRARRAR
D WAHEE, RBIR ARG, WA,
A HE, I, AR, ISPk
BE O WIBEAR A BRI - T e R A ARk

2.1

F 1 TESYBEREMTL (0~20cm)
Table I Composition change of soil fauna during wheat and corn seasons
ESi KA N B
A Epsy G| Tl 2 2 AMEE gy Gl Tl 2 i
(H) (%) H/m?) ) (%) H/m?)
2 H Collembola /N 101 43.721+++ 2624431 422 43.461+++ 10 965.453
W H Acari 7N 66 28.570+++ 1714.975 403 41.502-+++ 10 471.742
¥4 H Coleoptera IN 17 7.362++ 441.742 45 4.635++ 1169.304
XU# H Diptera N 4 1.734++ 103.940 13 1.338++ 337.798
[]3# H Homoptera x - - - 1 0.102+ 25.975
553 H Hymenoptera x 11 4.753++ 285.826 19 1.953++ 493.708
1% dL H Psocoptera N 2 0.872+ 51.972 3 0313+ 77.952
X2 H Diplura N 24 10.388+++ 623.633 30 3.091++ 779.531
Wik H Araneae IN - - - 6 0.620+ 155.914
25454 Symphylans N - - - 2 0.212+ 51.968
KB OlMe§ x 6 2.601++ 155.911 4 0.403+ 103.940
NI OIMi 72N - - - 23 2.370++ 597.643
peit] 40 17.323 1039.376 91 9.374 2364.585
/g 191 82.677 4963.034 880 90.626 22 866.342

W o+ DRIEEREARTE (R > 10%) . HRTE (BBl 1% ~ 10%) AR (G BB <1%).
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BHFEEERE dy due: ZFEMESREC AL H'S
Ny« Ny BB FEFRR T By RN - R b 4
PEF IEG 2 REEATINEE, 25 R IR 2. Mk
KFVHKF, NEFELIEIDFEEE dy K 0945 ~
1.332, dya A 0202 ~ 0.438; ZREVEIRE A A1 H' 2y
WA 0411 ~ 0.542 A1 0.538 ~ 1.043; ¥5)fEfa% J
1 Eyy 2050 0490 ~0.939 F1 0.487 ~0.949, 1 K7
T E T IR du R dyg, 73K 0.824 ~ 1.293
Al 0.834 ~ 1.538; ZAEMEFRELA R H' 535900 0.347 ~
0.519 1 0.834 ~ 1.300; X2 EE4a% J F1 Ey 505K
0.735 ~ 0.852 F1 0.739 ~ 0.870. +3HEW+ 5 EIEH
Ay TE/NEZERI R KR Z A 22 e AN, 1 dyg, 305
P TR BRI E TN, T H dy, 1
S5 RN IR YR BRI —BL, KB Margalef 54

H' BFm TN, tEs2 FrE 20— 1) Tk
HJZ R WAVIIERE S dya RIS Z R TERIZ,
i H AT AR o disg RAMFIIN 32 2V BSR4
PRI IR, N2 B s, 38T
HATTERE dy 18, HOEr W, R AR 7R
KRR Z A ) F 5 8, Margalef fa8i HA— 2 1)
JRi PR

NIRRT 2T 3RS 22 R PEAE AN ]I 1) S B
Asgar—8 R 2)o NERZEKE, HDNET, dut
IJI_LIJ%J CNTW2T>CNTWNT>CTWT>CNTWT’ H 3:—[] J
ﬁ%u%@iﬂyﬂ CTWT >CNT\A]T >CNTWNT>CNTW2T $D
CNTWNT>CTWT>CNTWT>CNTW2T; EE*Z%’ dMa
i%ijnbyg CNTWT>CNTW2T>CNTWNT>CTWT’ H $D J
%%U%fmy‘j CNTWT>CNTW2T>CTWT>CNTWNT ﬂED

R E ROV BUR, TR LIRS ER R CrWr>CnpWar > CnpWar >Cae W X T LIS
NEIE. SRR A ERRWARRAEE, R 2 FEE, PEFMEKERI—Z, ATt
L, AN RSN B T KT TIEFYEFE, DA FORBHELRIBEAL BRI

Niv Ny Z R BA S ERASCHE (p<<0.001), L H' >k
F, ERFLEDDZHEERE ST ANET. B
a8 J M Ey Z I BFEASC (p<<0.001), PR
BN FORZEGS TN R . ROKZRE i (138 5] FE RIAH
XEARIPL AL, FET Shannon-Weiner £ FEPEFE 4L

NG TARENY) 2 FE I FR B AR I S Bt AR PR
THRIBHLTE, H CnrWir M CrWo AEE A BT 225K
FERZES (p>0.05). TSNS EENE TR
FORFRIA I, FORTERIHH I A5 = 1035
FEfasL, N A

® 2 BUAEBTEDIVEFEERY. SHEREMBAEEY

Table 2 Indices of richness, diversity and evenness of soil fauna communities under different treatments

i TR) +)2 b3 F R LR Ko R E
(cm) d i dma A H Ny N, J Ey
N 0~10 CrWr 1.118 £ 0.212 0.257+£0.023 0.411£0.033 1.043+0.132 2.878 +£0.637 2.556 £0.475 0.843+£0.103 0.809 +=0.112
be a ab be be be be be
CntWr  1.016 +£0.137 0.202 £0.043 0.483 £0.052 0.962+0.165 2.776 £0.521 2.329+0.506 0.745+0.097 0.712 £ 0.069
ab a be be be ab ab ab
CnrWor  1.317+£0.246 0.332+£0.051 0.542+£0.067 0.756+0.095 2.364+0.604 2.261 +0.418 0.720+0.092 0.707 £0.113
c ab c ab ab ab ab ab
CntWnr  1.151+£0.372 0.287 +£0.034 0.452+0.044 0.936+0.104 2.576+0.518 2.300+0.623 0.844+0.095 0.813 +0.256
be a be bc ab ab be be
10~20 CrWr  0.945+0.214 0.267+0.042 0.423+0.041 0.538+0.049 1.968 +£0.478 1.694+0.445 0.490+0.011 0.487 +0.047
ab a b a a a a a
CntWr  1.2274+0.358 0.367+0.045 0.464+0.028 0.826 +0.089 2.371 +0.553 2.283 +0.537 0.960+0.130 0.949 + 0.083
be ab be b ab ab c d
CnrWor  1.332+£0.379 0.438£0.057 0.500+0.038 0.747+0.077 2.146+£0.496 2.067 +0.395 0.939+0.124 0.927 £0.316
c b be ab ab ab c cd
CntWnhr 1166 +£0.402  0.304 +£0.035 0.512+£0.024 0.593 £0.052 2.050+0.512 1.855+0.468 0.593+0.072 0.579 +0.064




552 10 RIRARSE: A L DA B E DT T s W S 2 FEE 239
I i) += Ak PR SRl EiE 2RI WS EAR
(cm) i da yl H N, N, J Es
be ab be ab a a a ab
g2
FAE 0~10 CrWr 0.824+£0.239 1.078+0.177 0381+0.017 1.135+0.133 3.219+0.714 2.727+0.647 0.802+0.132 0.810 +0.091
a cd ab be cd be be be
CntWr  1.172+0.403  1.538+0.208 0.347+0.021 1.300+0.326 3.806+0.783 3.043+£0.868 0.735+0.095 0.739 +0.083
be e a c d c ab ab
CnrWor 1.077+0.311  1.311+£0.269 0.363+0.026 1.211+0.358 3.369+0.802 2.789+0.753 0.752+0.156 0.752+0.106
ab de a c cd be ab ab
CnrWhr 0.831£0.267  1.095+0.223  0.404+0.031 1.096+0.279 3.059+0.771 2.547+0.724 0.745+0.076 0.766 + 0.077
a cd ab be be be ab be
10~20 CrWp 1.056+0272 1.020+0.197 0.426+0.043 0.981 £0.115 2.770+0.545 2.559+0.561 0.852+0.103 0.861 +0.092
ab cd b be be be be cd
CnytWr 1293+0.443  1.328+0.328 0.377+0.045 1.157+0.218 3.253+0.683 2.824+0.692 0.837+0.248 0.790+£0.115
be de a be cd be be be
CntWor  1.095+0.388  1.192+0.286 0.391+0.031 1.095+0.174 3.218+0.597 2.931+0.579 0.847+0.172 0.870 + 0.099
ab d ab be cd c be cd
CnrWhr 0.880£0.265 0.834+0.111  0.519+0.047 0.834+0.088 2.467+0.669 2.217+0.547 0.755+0.134 0.777 £ 0.075
ab c c b ab ab ab be

Ee AP BERORIE B 2257 B (p<0.05),

2.2 TEFVMEESH

M SEZN IR AR, LS A
FKE (0~10cm) (B D, fENEEMEAKSE, K2
eyl BB 73.2% F71.9%. fE/NETE, CrWr

Fl CarWyr B FREZEEET FE (p<0.05), i
W Bl Car Wor A0BE TR 31 L FJR2E R A
W FEFKE, N CyrWor HE T HE8F s E
FREERREZ, HAEAF R EER (p<0.05).

4.5

43 2 CiWs

e B CxrWr
T 4l r a CnrWor
i 39 - B CnrWhr
E 3.7
&35t
= L
e 3.3
iy
R
X

2.7 ¢

2.5

0~10cm
N
1 FRTERRTLEFIMEEE (I/m®) ORFETREL R RN AR 25 B3 (p<<0.05))

Fig. 1 Abundance of soil fauna under different treatments at 0 ~ 10 cm and 10 ~ 20 cm
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RN, BIOCAR TR S - RS WA I
) 3 A 7 2o0) sl s i) HEFP 1 (&
20, b, S HEE R T RS YA R 42.6%,
BN 2.3%, BT G R UTERh 47.2%. 1
2 A0, ZHCHIESYIRIE Y SRR R
FIEAR, RIN TSP F AL ERF R E m TN
&, Ramm TN BHE 06 HIES W 0 5 SR K
WA, CaeWr Ml CoWr AT 3wk H . 53 H A
ARG, T CarWar F1 Crr Wor AH T H
AR H A RE, (HADRE H . KIERE IEASER R .

FREH W L S Bk H L XCHH SR F A
/NI 2 R ORI TR PR, R H L W .
JFE HI AN A7 A8 225 (0 38 LA 22 5o BT 30
5 I TR) N 3582 R 2 TR 3 A7 A 0 25 A LN (p<
0.05), ANFKEHAEMT, #EH. W H A0 H 1
TR AR AEANT, TR H AT ESEAEAN R k)
oy BARPZ A ZE SRR IAS B IR AN R R T
WAFAE R F L AN (p<0.05), T ZEFRI A i H
HUNERAEA ] FIBCRE IS 18], R B CGRIZ 33
Yk S LR R AL

0.8

-0.8

ULayer

m*BLay

DLayer

-1.0

1.0

(Coll: #fJ2H Collembola, Aca: Wi H Acari, Col: #4#H Coleopter, Dipt: X{## H Diptera, Dipl: X{&H Diplura, Hom:
[A## H Homoptera, Hym: M3 H Hymenoptera, Ara: Wik H Araneae, Pso: MiHtH Psocoptera, Sym: %i#74{ Symphyla, OIMi:
/MEIZE Microdrile oligochaetes, OIMe: Ki512% Megadrile oligochaetes; Trea: AbFE, Tim: IFA], Slay: 3270

B 2 HMEAN. LIBRRFE B LIRSMEEEZ M TR (RDA)

Fig.2 Redundancy analysis (RDA) of soil fauna under different tillage types, soil layers and time
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WM RIERE %2, BEEAREPHET . RS
(gm0, ) B2 R AR SR AR RS
51 45 0 R A2, BT U T i
D, AR R R AR PR TOKT, iRt BN T
wrs BITRAE TR 2 1 - S sh W s A 8
Frn TN AHRBME ERE, BRFHNZF

WeER 2R L3S DB AN, DU AEBCRE I 1] B4
RS, RS KRR AR, A
R A FBEHE T B, KRS AT i, &
EAPTE EAR, AN 0.8%, TGRSR
RERCH T IRE YA 1 — AN BRI 3R

TIES YA A A AR TR, X
— G AN A 2 2 B 2 1 /b S B e s n 4980 1 3l
WA R BN, AN, SAEGHHEAI, Sebt
FAF AL o GRS R s R 4 5 AT — % 1Y)
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PRI, X AT ST T RS I
ZHME. H' Niv Ny Z A BAT B CE (p<
0.001), LA Shannon-Weiner F5%CK it +152)19) % 4
PERE, T b~ IS W03 s At TR
AbEE, T TSRS S EAE AN TR TR TR R IAN—
3, I BAOKTERIPAC B A A S B fREL, N2
FNEEFRAIE, ZRTIEDY) Shannon-Weiner £
FEPEFR AR I B B T RIB b 2, S BRIl ]
REABE T N V5 3 e 4 e J 6 1k P L A P P A AT
KA MHIE CarWyr 1 CrWo AbFE[E] Shannon-Weiner
ZREEIRECEA Gt LB 2R, A HHE
Aab RN (R] (R E A, BRI o Bt Ak B ) 38 5 ) 22
R BE AN, HErmAEE.

T ER I TR R R AR, MM EEA PR
THEORG, SGE T AN ARG, g ST +
B A P IE 2 IR KISt b s
CnrWir TEANEFM T AKFRE LIRS S W
ZrETTE (B Do CrWr &B FNE)Z T+
FEm TR 2, W RePHEE AL R FLRRIG I, &
H 7 RS, AR RIESYIN S R,
b S YR T ORI A S SR A IR, B 2 bt
HORIEMANZL HAEH N IICR T, A% EA HAR
i, WAL IR E T 3 R IL R R T
AL I 42.9%, B )R - 48 2 Ky T g 2 2
oy, BHE BT LA 1% A ] 1438
JEUCRIREAE 7 XA b2 1) () — A B AR 34T T0AR 4%
Br, 2R EIENTREMR TR AL R 37.2%, &
WIS R] 338 2 OB Ty 200 IR S W 1) 56 i 74T
BN BAER . (ELARA], 3R UCRIBHE 708
AR T, H—HA8 B AR B R R 13%3)
WA S 4.2%, H{E Monte Carlo HEFIKTEG A $]
W AT (p=0.008). bl W, BHE T A
W 7 3P RIBNAS, 1 B T LIRS
FE I T . AR .

4 25t

(1) TE/NETEREKEE, KAL3EZ )T & L
N 17% F1 9%, /N IERNY)A 83% F191%.
3R H A F 2 IR MRS, 2 AN SRR
A7 IR P S A LB IS 70%. TS A
BEAAE BE N REE, HEEEMAMEEE T
KEEFHmTANET, MBI EE, tEsm
PR, 5 REBI 71.9% ~ 73.2%.

(2) BHBHA A TH2 mlk H . 85 H A NMEIE )
BAAC, TR H . RIBIERIEM R K FR. FHE
3 2 R I TR0 358 S22 IRV BAIAFAE 35 FR AT LA
N (p<<0.05), FRWIBFEJy 20 3 2L X 5P iy it
() Bl A5 P LA = R 5, T )4 5 o 1 3%
EYIHIBCE A R .
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Abundance and Diversity of Soil Fauna Under Different Tillage Systems

in Fluvor Aquic Soil in North China
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Abstract:

An experiment was conducted to study the effects of tillage practices on soil fauna in areas of two crops a year of wheat-corn

rotation in Huang-Huai-Hai Plain. Five treatments included: corn tillage annually + wheat tillage annually (C+W+), corn no-tillage annually + wheat

tillage annually (CnytWr), corn no-tillage annually + wheat tillage every other year (CntWar), corn no-tillage annually + wheat tillage every four

years (CnrWyr), corn no-tillage annually + wheat no-tillage annually (CxrWwr ). The results showed that: mesofauna and microfauna together

accounted of 83% - 91% of total soil fauna, and macrofauna accounted for 9% - 17%. More soil fauna distributed at 0 — 10 cm soil layer which

accounted of 71.9% - 73.2% of total soil fauna. Significant seasonal dynamics was observed for soil fauna, the richness of soil fauna was higher in

corn season than in wheat season. The evenness of soil fauna was higher in tillage plots than in no-tillage plots in corn season but Shannon diversity

index was contrary. By redundancy analysis, it suggests that tillage practices primarily influence seasonal dynamics and vertical distribution pattern of

soil fauna, thus cause the changes in richness and diversity of soil fauna.
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