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(LA ERABE I BN A SR, 125 PR 1100165 2.4 ERMABEFFEARE, Jbat 100039)

OB ELAAE DO R O SRR T X R A T B SRR RE T, X RN RE 0 5 T 2 W] A WA SO T 2 A O ni R
BT AZE AT I H BTS2 1 BAS SO RE MR . SRRy i R EOR BRI, H e nit X S R R iRe
I SEMAIA A DLARAE AR ST & NS IR, B AR RV B £ (050,150,250 mg - kg™ )XF H LR H5BLRE 1052 m , I8
PCR-DGGE(E A B BEIE HL UK) 7 WIS B P FS DU REZM I B 1) - HE 5 b (P S A R 2 AT TRV 25 A0 B A 100 o 25 SRR
HESEI T AN, CE BN S BEAL TR BT DR ST AEAL RS 12 d B AT RIS 3] S EUR S B e 22 5 W 0 T R
pilt o T IBE S ROAT PR 2R PR £ R B2 () T v i T B, T B SRR P AR M AR AN R o SR8 T 2R PR SR AT 5 45 A4
R TR IR 2 BT VAT (A 3 AR 5% R R B S A AR A 0.60) , LI e bR 2, FE v 5 ) 2L BUAR 125 1 4 - ek
W ELRTEPURE ST 1B 5 AR PP TR 2 AT T 2 A P N2 ) Y RO AR O

KR L B UM B 5 ZE AT 5 5 Z2REPE  FRBESS 44 PCR-DGGE
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Effects of Acetochlor on Soil Fungistasis and the Community Strcture of Pseudomonas and Bacillus.

WU Min-na'?, ZHANG Hui-wen', LI Xin-yu', ZHANG Yan', SU Zhen—cheng', ZHANG Cheng—gang'

(1. Institute of Applied Ecology, Chinese Academy of Science, Shenyang 110016, China; 2. Graduate School of Chinese Academy of Sciences,
Beijing 100039, China)

Abstract: Fungistasis is one of soil important functions which have shown to be closely correlated with soil bacterial community especially
with Bacillus and Pseudomonas genus. Any factors which have effects on soil bacterial community can influence the fungistasis including a—
grochemicals such as acetochlor which was widely applied in north China. The effects of different concentrations of acetochlor (0, 50, 150 and
250 mg *kg™) on soil fungistasis was investigated in laboratory microcosm soil, and the characteristics of Pseudomonas and Bacillus genus
community structure in treated soil was studied by Bacillus and Pseudomonas specific PCR-DGGE  (polymerase chain reaction coupled with
denatured gradient gel electrophoresis). The results showed that the soil fungistasis declined with the application concentration increasing of
acetochlor at the 12th day. At the same time, the diversity of Bacillus and Pseudomonas in soil treated with acetochlor was lower than that in
the control. The diversity index of Bacillus decreased from 3.05 to 1.98 with acetochlor concentration increasing (0 to 150 mg-kg™), but it was
2.53 at 250 mg kg™ of acetochlor. The community structure of Bacillus and Pseudomonas, especially Bacillus, were significantly different
from that in the control soil, and the higher concentration of acetochlor applied, the more degenerated of soil fungistasis was as well as the fur—
ther bacterial community structure deviated from the control soil.
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TIRE RGPS AR IR A e —
FERRIE LR (R B ) A KR EA R fE
T, RHERIAAEY A2 BA B AR AR
EHEMAEYS S R- AR, W
TR A I RER B B R bR . B IZE LK,
AT SRR T 35 37 R PR A LA R i
Pk 25 7 T X S S DL BE AL AT 1R
o, BRI 2 W - R A WAt v 2 L S A
Py ik S S RS TTRE R DIAR O, 3 1 ik
PR R TSI RE A U DN 3R, R BT
2 AE R IEAE FA A Zm i S i A Py i T
R RHHUIIRE,

KT LR RS TIRERIE IALE A Z R R,
HorP iR PR R ARG E] 1)z A AT, B i
SR MU R R A W v i L R 5O
e HHEER RS U RE R E R ST . HATE &
OrE VRS ITRT, T B AN B SR A
IR R M8, HA ™ E R U R )i
IS7FH T TR B L 3 B i

LA N SR MR DS 2 AR 550, TR
T IR KE A ML H RS . HATE 2
M ] 2 S B SR E e RO AR LR AR
A0 H R B - SR RS PUIRE 1 R DL AR
TE o A S A AN [RIHR R 2 R T ORI T
H ST T RO R RS BUIRER R R, I 45
N T LR BT B R AT TR A AL B S R
TIEE R EE N R

1 #REFE

1.1 HEEFEmE

KA ERREBE L PHAE S SRR T 10 FRZ AR
YRR () A SR PR SRR . 4 pH (AN
621, APUREEN 159 gkg™ 1, &A 141907
B, 62.8% IR RLAT 23.19% R KL o SR IO AE AR A
2, R AE 0~20 em K2 L1, 720 AT, &4 2 mm
TFI5 T 4 CRAE .
1.2 T MR

T = S (R T harness, 90% %L, 52 E F 11
HBZ F)EC I £ B B (250 mg - mL )il AT o K 1 4
FES T PIER 7, Hor—3R 00 - 38RE 4 ik 4 1y,
#y 3 kg, MDA O FRE . B0 AN FEREAIG
o 3 MR (50,150 AT 250 mg kg )3t 4 44k
MR 3 A TR AR EA 5, RS

J& , THCE 30 min { S FE e R EESE A, KA 4- 38655
KR B i K KR 60%, SRIGHEAMEAT I
UE— 2 BE A B TR IRAE D 25 ClEeh IR, B
FE R AFRE v WA sk 4, BB 6 d BL—IR
oo Ji—0r5 121 CIBHKTA 1 h, o34 0y, B
7y 3 kg, FEAT LA ARBR K TG A e R A P i £ R
XTHE 7R I B

1.3 TEEEERE KN

TE PDA PR H RAZRIRA I (Fus arium gramin—
earum),28 CHiFE 3 d, % H o BRRIUFES , FREUR K I
FIETR A £ A0 B 4 BERE i 40 g THREFRILA, FEH U
A 0.8 em HAEMAMN Fusarium graminearum B 22 1)
B, 28 CCHEFE 3 d, I 242 7F R R A K
B, BN 3 REA
1.4 PCR-DGGE 431
1.4.1 T35 DNA $2HL

FREC 1 g H3ERERL, A 0.5 g JEHE A JERP, 900
wL FEHLGE W (100 mmol * L™ Tris—HCI, 100 mmol * L™
EDTA, 1.5 mmol * L' NaCl, pH 8.0), TR E{UiEdz 10
min, ZRJF A 50 WL 7 EF(100 mg-mL)EA], T 37
CHEIR 200 r*min™ 3% 30 min, FHAIA 100 WL 20%
SDS ¥, 121G T 65 CKIBZLH 30 min (BERR 10
min BUEITRS]— W)  bid 3850k Y 24 WOR
Yeates!"If%) J5 ¥5 4T DNA fh$2 , 1521 DNA W T
-20 CHAF#H o
1.42 PCR ¥4

JHA X PCR AR R 48 B o0 B 17 K 2 M AT
16S rRNA ZEH 1) V6/VT X £59F5ILE 1,

(OB PCR 3734 « B M R S5 | 9
PsF Fll PsRUHEAT 85— 20, PCR Ui 2644 94 C
AR 5 min;94 C 1 min,66 °C 1 min,72 °C 2 min, 35
AMEER ;72 CCHEH 10 min. 3= R 50 fi50E R
FEM, FHE 14 F968-GC Fll PsR #4785 — 4, PCR
SN SAF R AR T% PCR SFEHE , B 94 CHIAE T 4 min;
94 °C 1 min, 60 °C 1 min,72 °C 2 min;94 °C 1 min, 60 °C
~55 °C 1 min(-0.5 ‘CAEH), 72 °C 2 min, 10 MEF; 94
°C 1 min,55 °C 1 min, 72 °C 2 min, 20 & ; 72 CHE
H 10 min.

) ZFMIAT T PCR 473 « FHZFJUAT AR5 S M5 |
BacF'SFIZH A 514 R1378 #4785 —2, PCR
L5524 94 °C 5 min;94 °C 1 min, 65 °C 905,72 °C
2 min, 35 MEFR ;72 °C LA 10 min. ¥ 3G YR RS
YERSSA, FHANTEE 519 Fo68-GC Ml R1378 #E T
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Table 1 The sequence of primers, their target

regions and length

519 Fe (AN

PsR GGTCTGAGAGGATGATCAGT 289-308

PsF TTAGCTCCACCTCGCGGC 1258-1272
BacF GGGAAACCGGGGCTAATACCGGAT 79-102
R1378 CGGTGTGTACAAGGCCCGGGAACG 1378-1401
F968 AACGCGAAGAACCTTAC 968-984

GCHJFH: CCCCCGGGGLGCGCCCCGGGCGGGGCGGEGGCACCGGGGE
The sequence of GC clamp:

CGCCCGGGGLGCGLLLLGGGCGGGGCGEGGGCACGGGGGE

=4 PCR I K 94 °C 5 min; 94 °C 1 min, 63 °C/
61 °C/59 °C/57 °C/55 °C 1 min, 72 °C 2 min, BB KGR
JE4% 2 MEFF 594 °C 1 min, 55 °C 1 min,72 °C 2 min,
20 MEA; B 72 CiR K 10 min.
1.4.3 DGGE &1

DGGE X H Dcode TM (Bio—Rad Laboratories Inc.,
Hercules, CA, USA), B 5 FI ZE MU A ) DGGE Z511-4H
[F] , HBIE: 89% 2R TR M W R R JE , B A P2 459%0~65%
(100%7EVEA 24T 7 mol - L™ FRE M 40% 2% 15 1 H Bt
Hig), PCR =4 AR i 40 wL, 7E 60 °C, 1xXTAE,200 V
HIE R HLUK S ho HUDKEE T H GeneFinder(BIO-V) 44k}
Yett, 45 min, SRJ5 R H Bio-Rad BER G R G TH
i DaxI
1.5 SEIGHEHEALIE

FLP TSP IR B R FH SPSS 11.5 #4175
K2 7 2 HT(ANOVA),

JH Quantity One(4.2.3)5 % DGGE Bl #4751
Br TR i 2R B (H=- 2 P In P, J01 P=n/
N,y n; FEA USRS N 2y I 7e ik T s
WA I 2 ) T A T RIS HT (UPGMA)

2 GRS

2.1 ZEENTEERERIERNFNN

Fusarium graminearum TEAN G E £ 5 JH fE BRI
A ST A K LA TR, O ELYESR 3 d i3
B R EERIL, H 22 KT B2 5

3 AT A% A I B8 R TR A Bk T I (Fusarium
graminearum) W 22 A EAR (E 1), K H R AL B
5 12 d I AR BT 4R 28 BRI AR A R 25 5
X IR L g 7R BRI A 224 KR BR THEA B TR B
TWHL, BN 0.80 em; BEH L FHRIE R THE , 1578

B A KA R E , T 22 HAR AW O, ik e £ 38
i Ab BE - e Y TR 22 AR 2.34 em, HN[AAbER
Z 22 AR R

Fusarium graminearum +&— M5 W19 R AE
JEEC , GBS 1R MR ARHER ARG 258 S
o131 /N2 IR R R K T R S Y R BB T
DAL H A S 36 L HCAR DAy BT A A i s T R B e S
PRSI REAY 3R 55 o g I L o B 22 46 P AR R A
(RN AT LR AR 718 - 3 BRI BU I BE A9 i (e, AR
Ui T T T 22 AR BE £ B IR B B T e AN T DR
W B g nT ARG A AR TSRO EL IR AR T, HLR R
o, DRSSPI RE T R AT T A K
MRS . X5 HTABIDFFE S R —2, AR S AR S5
FRTFIAY Bl b PR, FEMTHT £ 1o - 240 T A
LR PR 52 Pt B e f Ak TR0 S0 560 20400 ) £ 98 4
TR A AR T o R 8 T A A, A SR FH U £k 4
WAL CFU 4530 0 IR (R VR 45 40 2 A AN T
PRI ek AR,

BRI T I Fusarium graminearum’
KERZEFA R, RV O F o0 L5
T Fusarium graminearum P& 2245 K A7 1 4 5%
TV, AR B AR e it b s TR TR 22 ELAR Y
P CHE AR EE IR i £ R i 1
FHT LSl A= i fal e ™= A= A o

d

3 234
25
£ ¢
i(j 2 b 1.35
s a® 1.07 :
R 0.8
"
0.5
0 . . .
0 50 150 250

CHMEHRIE fmg kg
AR TR IR TR 22 25 53K W K
*Different letters in column indicated significant differences by

Fisher’s LSD (P< 0.05).
B ZERENTEEEERAENRNZm

Figure 1 Effect of acetochlor on soil fungistasis

2.2 ZEREIHE B AR S AT AR A A B RN
LB DGGE Bl rh 45 Uk 18 45l 78 450 Al
JE T2 5 AR/INEL 2 a), ZREPERRBORE (35 2), Ui B 52
PR B 2 OO BRI P 22 e LT VA S, 43¢
B DGGE Ta 801 A AT 25 R, X R
SRR £ B A PR A 3R — 5, AR 4 B ik
0.92; 1 | =k BE £ WA B A R Ry O — 7 AL
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7 0.88, {H 4 S ARRIEAS R IS 0.85(1& 3a).
R L5 LRI R B, £ R RE R TG
1 B TR o FRE 25 0, A R R, - AN R AR s 5 R el
AR, i 125 % - BT

ZEMATF DGGE B3 th &0k 2y A B R R
25 52 (I 2b), IR HERE S ST I 2 5k, 2R
PERE R R, 3R 5 3,050 1% v BE 2 R e b $H - 4
() 5T R TR /L, 2 R B AR T B AR ik
J&E AN B A S B TR AT, SRR B
Z LTHGER 2)0 X EHEZEMUFF IS DGGE $e8U&l i k1T
R HT(F 3b), B5REW, LR VE T 2F AT i
BEIES5M R T — e A, 6 IR RS0 h vk
LA ER+HELL 0.62 WA R AE— R, SRk
J& 2 B A B A SR AR LY 060, =ik 2 B

%0 EEREHER 1 8 N R F AT
FhEE S REMEIE R

Table 2 Shannon index of Pseudomonas and Bacillus

community in soil samples based on DGGE

B 1 FE b 2 B 3
AR Xt LI LI/ LIt/
50mgkg’ 150 mgkg! 250 mgkg”
[FE: EA
FERESE A 3.39 331 3.20 3.35
LEATH %
FEREfE R 3.05 2.57 1.98 2.53

CK P-1 P2 P-3
PRI CK.P-1.P=2.P-3 Z3 I %t HE (50150250 mg - kg™ & 5 e ih 3+ 42
PRI R (a); VKIE CK.B-1.B-2.B-3 41l A%t & 150.150.250 mg-kg™
CFET A IR A SR ZF UFF TR (b)
Lane CK, P-1, P-2, P-3 represent the Pseudomonas of soil samples treated by
0, 50, 150, 250 mg kg™ acetochlor (a); Lane CK, B—1, B=2, B=3 represent the
Bacillus of soil samples treated by 0, 50, 150, 250 mg kg™ acetochlor (b).

CK P-1 P-2 P-3

B 2 EEFEHRE T EERAREFMFR/ITED)
PCR-DGGE Ei%
Figure 2 PCR-DGGE of Pseudomonas and

Bacillus in soils of fungistasis model

A0 B A S TR R S PR A S BT REVR A R B BR
A ARG L Ve BE 2 B Jrie A 38 - 3B 7 45 25 S 3%
/N FERIEIS R 0.73

R A TA: PRI BE T 2R sl 5 /0 5 LA
BUIIRE B G AR5 312 Al B e PR 2 LA 020, %of
K EH(50 a) B HECHE .20 a) I 08k 1 358

0.85 0.9 0.95 1.00

P-3

CK

0.92

0.60 0.70 0.80 0.90 1.00

0.60

CK

0.73

b
CK.P-1.P-2.P-3 435I}y %} HE (50,150,250 mg kg™ & e b #1 +- Bl 17
HUEE (a); CK.B-1.B-2.B-3 4}l X 50,150,250 mg kg™ £ HHiRALFE
TR AT (b)
CK, P-1, P-2, P-3 represent the Pseudomonas of soil samples treated by 0, 50,
150, 250 mg kg™ acetochlor (a); CK, B=1, B=2, B3 represent the Bacillus of
soil samples treated by 0, 50, 150, 250 mg-kg™ acetochlor (b).

B 3 EEHEHRE T ERAMRE M FRTE©D)
FEEZH BRI 2R B R
Figure 3 Similarity matrix of community composition of

Pseudomonas (a) and Bacillus (b) in soils of fungistasis model
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25 AT B A BB 1R, U R PTE B Rhizoctonia
solani AG3 TR A FPHE ZFE MR 5 2 T, AN [F]
() - SRV 5 2T DR 98 v {15 2 AT
FRFIR SR, SR elcAE 5+ A RS B g % V) AR
K B AL A R 2 LT B 22 R PR R s 1) b B A 8
roifefom , 2R BUR IR D R iR 5512 21, 4
S B B S ZE T TR Y PCR-DGGE J3 A4
FW, BRI 1 R B R AR BRIV 454
AISEMRAR N, DO 28 B AT R B — e I JE R
F3 DGGE Bl Ak &5 I b, 25
TR BER A R A R . R R EE LR 3 -
9 DGGE EIE L 7B e e 4547, ZFEdESS
a1 T B RS R 2 J K, 3K P g 1
RN 57 2 R , 5 RS R £ R Y ZE AT P
H 1 TR 2 B B I AR A K S G R S s T
[ZE SiNESE O

T IR (5~7 d), — EBOA 2
—FIREE RN PREE R M B N A G i sl 1 o 5.
SEMAEVF 2R R, O R E RS PR A
W, (ER T - SR P 19 5 i 2 U AN T s
0113191 ASSIGHE— S T R n] LI Rt e AR £
e F BB R YRR —— 2P AT R R S B
V| P2 B ST A e = N o /1M = 1 A
R R REPEAR B R g g
3 g

()N [FIVe B 2 51 (0.50 150,250 mg -kg™)ib 34
F ARG T 1, v LARR IR - S 00 B RE T, TEAL PHES
12 d BT DA B LR S DO AE 22 5 0 2 0 R

(2) ST B R ZE AT PR P 2E B S R i)
Jiti N & Az AR, U R ZE AT R I 254, Hok
JEE s, B 2 SR R A . XA
T HEECH SRR S T REAR G
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