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Effects of tillage mode on the diversity of soil meso- and micro-fauna. ZHAN Li-li'*, XU
Yan-li'" ", ZHANG Xing-yi', PAN Feng-juan', PEI Xi-chao’, LIU Zhen-yu* ('Key Laboratory
of Mollisols Agroecology, National Observation Station of Hailun Agroecology System, Northeast
Institute of Geography and Agroecology, Chinese Academy of Sciences, Harbin 150081, China;
*Graduate University of Chinese Academy of Sciences, Beijing 100049, China; > Heihe Entry-Exit
Inspection and Quarantine Bureau, Heihe 164300, Helongjiang, China; *Institute of Virus-free
Seedling Research, Heilongjiang Academy of Agricultural Sciences, Harbin 150086, China). Chi-
nese Journal of Ecology, 2012, 31(9) ; 2371-2377.

Abstract; To understand the effects of tillage mode on the community structure and diversity of
soil meso- and micro-fauna, a field experiment was conducted at the National Observation Station
of Agroecology System in Hailun of Northeast China. Five tillage modes including no tillage,
reduced tillage, mold board tillage,, combined tillage, and rotary tillage were chosen, and the mod-
ified Tullgren method were adopted to extract soil fauna from 0—15 em soil layer, with the commu-
nity structure and vertical distribution of soil meso- and micro-fauna analyzed. There existed differ-
ences in the community structure and vertical distribution of soil meso- and micro-fauna under dif-
ferent tillage modes. Liodidae and Oribatellidae were the dominant families under the five tillage
modes, and the similarities of the community structure of soil meso- and micro-fauna were higher
between moldboard plough and rotary tillage and between no tillage and reduced tillage. Combined
tillage kept the surface accumulation of soil fauna. The diversity, evenness, and dominance of the
soil fauna under reduced tillage were higher than those under other tillage modes. It was suggested
that tillage mode could affect the community structure of soil meso- and micro-fauna, and conserva-
tion tillage (combined tillage and reduced tillage) could benefit the stability of soil faunal commu-
nity structure and kept the surface accumulation of soil fauna in vertical distribution.

Key words: tillage mode ; meso- and micro-fauna; community structure ; similarity; vertical dis-
tribution.
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I 28 (0 B | 2 R 1 RN 3 & BRI ( Bengtsson,
2002; Cole et al. ,2008) , [ifig NATXF P05 or i %
SKAEE & R PR E R B2 B AN R, 5
T GERHEAR LL AR PR AT LA RS €O, 1Y BTk
(fHIFHRAE, 2007 ) 1R TR X+ 398 19 4R Dol (PN 2 25
2010) B g A AL & i ()L, 2011) L &
SRR Sy (% BRERZE,2010) F1EH ] R K fE 7 (T A
K% L ,2007a) . A HLE S & DL H EHEK
TR - B W TR 45 M A0 B R (MR AR
85,2004, BUHHE 77 X5 S A RV 2
PR R Z B, AHFFE e BUZR L 2 - X g (7t
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TS Lo AT REVE 2548 BRI LI
A HAEZS RGERHE T PN SRR

1 HARMXREHARTE
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TRYGAE L 7E 2RI VAR AR T b = R4 B ek
FH AR ZS 2R 46 [ 58 7 A1 B 2 W AFF 5% 3 (47°26' N,
126°38" ) P47, 34K 240 m, J&@ T IR KRl 1EZ XS
RIX, & ZRIER T A B2 W, kA2, 4R
PSR 1.5 °C, v f o i BE 37 °C, M v A A1 IR 32
-39.5 C ,AFEHIFEKE 500 mm, 4F Y94 SO IR 2450
°C 41 H BRI 2600 ~ 2800 h, LRI N 125 d,
H RO R Z B A R KB 20 ~ 30 m(FF
= K5 2008)
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10 ~ 15 em 73 3 JZIEATHORE , R4 B £ A i 47
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NS SR EN ) (0, 1992) . RS e S %
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K DPS v3. 01 3458 ikl b 38, I one-
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Table 1 Percentage of each soil fauna family under different tillage systems

T HE B 4 Bk T E Sk R Tk HEHHE
6 Ji 7H 6 7H 6 1 7H 6 J 7H 6 7H

SRR Pygmephoridae 1.3

ARl Carabidae 0.7

B4R Tubificidae 1.4 2.2

KA BIWFF Hesperinidae 64.3 2.6

£ 2 iR Dolichopodidae 1.4 0.3

%) B =R A} Pauropodidae 0.5 1.3 0.3

S5 BB} Isotomidae 17.1 53 1.7 11.1 4.8 0.7

Hi1 2% 8] Gehypochthoniidae 2.6 6.7

ZEWARL Scatopsidae 1.4

4% H IR Hypochthoniidae 0.7

Rl E AL Parajapygidae 2.4

14 B 58 Mochlozetidae 0.7 5.0 2.2

e IR} Liodidae 2.9 6.6 32.7 35.5 31.7 13.3 11.2 42.2 42. 4 62.2

T R} Palaeacaridae 1.4 2.6 5.3 4.4 0.7

PEBEAL Onychiuridae 1.4 0.7 4.0 1.3 5.0 4.4 1.6 8.4 1.4 3.7

Bt )\ B} Japygidae 0.5 1.3 2.2 3.6 0.7

F 2R Cunaxidae 5.7 7.2 4.0 6.6 10.0 2.2 0.3 1.2 9.4 3.0

FL 20U RF Macrochelidae 1.0

% H %} Lohmannidae 1.5

B W 158} Malaconothridae 1.4 18.4 2.0 1.3 0.8 6.7 72.7 1.2 0.7 1.5

AE PR} Kalotermitidae 0.7 1.4

EREEH I#EL Sphaerochthoniidae 1.7

iRl Rhagionidae 2.9 0.3 1.4

K H R} Hydrophilidae 0.5

LI RL Sejidae 1.4 5.3 17.1 1.1 14.5 18.7 12.6

Bk Hi Bl Poduridae 17.8 6.7 1.5

IR Uropodidae 14.9 25.8 5.9

RH 1.4 0.8 2.2 0.7

% 4%} Bdellidae 0.7 0.8 0.7 1.2 1.4 0.7

2815/ R} Enchytraeidae 2.0 0.5 1.3 2.5 2.2

/N Oribatellidae 12.9 15.8 38.1 19.7 17.5 24.4 5.9 20.5 15.8 8.1

PRl Cryptognathidae 1.5

HA&F R Archoplophoridae 1.3 1.7

JEAAIERL Podocinidae 0.7 0.7 0.7

e 13 16 12 13 12 14 11 10 13 14

FERE R R e R iR RN B R 20 iz
FE R R By 33. 1% (11.2% 1 15.9% , &1t
A BN 60. 2% WA BURE B U 3 A DL
ERES I R R AN B L B DL (e
T REE T 9N 16.9% F 34. 8% , Hidx Wi A 2
BE AT A BN B, N FEFEE 7 T iR 4
YRR N T BREF SN HAY 4 FhBHEE TS
A N SRS SR EON 6—T7 H A PTIEm,
1M L R AT BB BE A 1 LR, FE AN T
JKBE 1 5, fff 4 58 In] S B R B B oK (T IR HE AR,
2007b) , PR Efd /N - s Y RO D
N - S Y AE AN R 7 = SRR

WS FoRE B R 2 R B ROk (%R
2),6 AAFIBEE I 20N /N 4 38 gl M oz
SAREE T AN Y SRR e B W H
NP Sk V- B E S AL G BEVE > b > D BES TERE, 25 &
SyMr /N S S Y B TE S [IBE =0T 3 sh
PR 25 5 W T 2 B > o B > 41 A B >
FUHEVE > DHERI - BBV > 20 A HEVE S TERE> S bk >/
B,

126 HAT AR5 MaE D7 0T JEedos = A
TRREHAIE 7 H B BB TR BN S Aok
ERRZMERET A6 A5 BN (&
2), MR 7 A RS AR RAR T 6 H LT
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Table 2 Individual number and family number of soil fau-
na under different tillage systems

e =L ZERFAL RS

6 A 7H 6 7H
1 8.00 a 7.67 ab 67.33 ab  25.67 be
S RHEE 10.00a  10.67 a 46.67b  50.67 a
s 8.33a 7.00b 40.67b  15.00 ¢
iR 7.33a  6.67b 101.33 a  27.67 abe
HEWHE 8.67a  8.33ab 46.33 b 45.00 ab

AT ANE P REFRAE 0. 05 K P FEFEE, TR,

R E T 6 A, FEIRHE R N R IR Y
ot de 6 ABAK,7 AW T AL BER i ; 8
ISR 6 AR T AARERD, FE
BHE T E S Y2 B & B E 7 U L3
YRR R B, BEREREAE h A S B W S B
b A8 6 HZBHE T L ice i, £ 2
B IR 39 0 AE AR B e R e R Y, Ay
M= Az A R R T e R 3 sh e+
IG5 B S B PRI 2 ( R RS 2008 ) , FEAE D A K HE
FERTIAZ ST - e s ) Bk, 7 A AR SRR
BUR AR, SRS P IR H IR R AR SR
Z— AT IR R P R R T S A PR S
(RARMESE 2007 ) , EARAE I JE 2 PRI 2R B W n =2
JE A PR P B W ok U5 B AR, B SR
(2R IS Y RS R s B A
BRI O RIEA R T — 2D WFFEIE R,
2.2 BEIE AR BT

PSR WoR A FBHE IR VR 1)
Y Z R B AR (£ 3) . PP EARENE
FEMERT 5 R BB S 3 5,3 Fhds 58
FHABAE D7 =X, U6 B /DB /N 4 35 5l W R
Sk BB R E T, R ek 7 H 2R
B0 3 TN S HHE B R — B S
fﬁ% STMHMEAR T LEDYHSHEE WOBENEEE

Table 3 Diversity index, evenness and abundance index of
soil fauna under five different tillage systems

e R Shannon Margalef Pielou
ZRHEAREL FRERH B EERE

6 H TH 6 H TH 6 H 7H
S 1.49a 1.71ab  0.11b 0.04c  0.73bhc 0.314d
EEHE 1.36a 2.09a  0.21b 0.20ab 0.82ab 0.81 ab
D 1.L70a 1.77ab  0.4la 0.27a 0.92a 0.8 a
TEdt 0.63b 1.54b  0.21b 0.22ab 0.89a 0.6]c
HEHHE L.6la 1.36b  0.19b 0.17b 0.64c 0.76b

AR T A 4 FhBEAE D7 =2, Tz E D X 1
A FEREES W R T R AR O R 45 AR
B (P<0.05) , /CBEAI B PG A OB PE BV it
Fxf e s b B EE T R i N 3 S )
ZAEVE AT 0 B, B R SR, L
B HALBE RN GE A2 PRI e b i LA
%) Shannon Z FEPEHE BN AT BAR Y 3= 5 B P8 EIOR
R ETREL .

TS ARESRGE RS AAHBE
FRFEAE (TR b A5k & Mg, 19895 ¥ Bk I 45
2009) , R H AR RGP AFAE ) — S R A AT LA
AR SRR AR, At FE G ARl b R 2 4 S sh W i
TR RBAEIE R (2255 2008a) , ASHIF
FEXF /NS - 358 B0 W) 1 3 T4 A R A 4 SRR B
YR AT s /N - e B T B A, 6 A
FrAEBHET R 5 ~10 em T2 /N IS A
BRI, - BIHEE T /N 5 8h Y i R R e
TRV, A 4 Fhopk1E 7 X34 A B 0 i 2 R R
fE(P<0.05) (B 1), 7 H B G#r s H Al B 1E 7 =X
TINS5 Sl RS B R R i 32 D
fR RS S BFEVE R 20 6 B O =20 VL 3 )
Yoy A R RFFIE A ., bk BT R R AFAE(H 10 ~ 15
em T EH /NS YIEE ST S5 ~10 ecm )2
e NEY A S Y B DB R RE R LA R
RRFOEAE /N - S Sl AE X A Dy b ) o
ELATATATHR H BB % 184 T as sk 14 B4 # (P <0. 05 )
(Bl 1), e AF7 A N+ 58P 55 1
15 DU AR B 2 B R /N 3 sl ) B BRI,
BRI E S T /N IS R RIS R,
T HERE R RBRFIET 2%, FEANFEBHE 7 U -4 5y
YAk B A A B 2 AL s SRR FE Tl — R
AW, G B B0 1) R TR AE A o ) JRE P
AT REAE , Gk - i ) A T30 SRS
FMILEERE EURR FEE P LEREE
(T RHFN5K 24 X ,2007a) , DAk /NS S8 5l 4 7
o b O B 5 B I S ) SRR AL
2.3 FEEAARIE

+- 5 3 B A R A AN TR T S, AR A A E—
FE AR (Z2% 45 ,2011)  Jaccard $5 51 (q) /2 HF
TE AR M s 8 F 0 o BT O vk 38 AN 250
FELESANAELE ) 0B | I Wi 2 F 9% 22 18] 4 4
RIFRIE  BUE R, B BB TE Z DAL, BIFSR
XF6 QAT A S FdEE Ty X+ e sh P Re v 25 k6 AE A
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Fig.1 Vertical distribution of soil fauna under different tillage systems in two sampling dates

JE IR AT OB AN FBHETT 20, /N -3 Sh )
eV 2 EAT AR e O S o e, AR E R — AR
6 5 R I 2 - i R A A AR A 2%
BB E AL S B EAR R e (B Hh S5 AR B
KA R E I N [ S AR AL (£ 4) o 7
HAF-BRHER DB S BIBHE AL S e B
B BEREFI GBI TR A BE R R 2 A B
SIIRETE AR 53 A B T A AR K H e
DB Z R AR FE BGA B 0. 69, HoAth 34 4y rh 45
A (F4) . 7 ARFEBAE D X 2 6+ 35
YIREIE S AR BE e 6 H Th i, 0 A e rp i it 1A
N6 AKERS AR 12. 6 mm 303 235. 2 mm,
HAFZREKEDTE 6 AT A, R shH Al 4
BEVE H T e A AN W7 1] 52 BV 15 it A - 98 38
B R /NS e Sy RO S BOA
[FIREAE J7 302 T ARARUEE T & (T 1R 45, 2007D) .
BBk 5 HA 4 FIEHER AR, b g2k 7 4E AN 3
TIREVEAL S, 75 18 25 B W 3 v T HABBHE R it

FLABmT DL AR 2 R 5 % 4 2 IR O i i
85 ,2011) o T A B T 2B AR AR AT AN ) R
BERIAEY, , 4= 38300 Sk 5 LU A T ek (2 3¢
25,2012) , BRIL, Sk B AP RN+ e Sh W RIS S
HoAh AL GE B H Hp e /N A 358 s ) BT 25 RA AR AL
2

F4 FRHHEFR T L EHWEZHAMNE

Table 4 Similarity of soil fauna community under different
tillage systems in June 2009

Hby o B SEE s BF da hEdk

HHE

6 - E -

Gk 0.25 -

e 0.32  0.41 -

HEPHE 0.44 0.24  0.39 -

Rt 0.50 0.44  0.44 0.4 -
7 - BB -

G bk 0. 45 -

/b F 0.50  0.69 -

HEHHE 0.58  0.42  0.47 -

iRk 0.44 0.53 0.50 0.60 -
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