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Toxic- Effects of Acetochlor , Methamidophos and Their Combination on Bacterial

Amount and Population Richness at Molecular Levels in Agricultural Black Soils
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( Key Laboratory of Terrestrial Ecological Process, Institute of Applied Ecology, Chinese Academy of Science, Shenyang 110016,
China E- mail : huiwen_zhang @ Yahoo.com .cn)

Abstract :Bacterial amount and population richness in agricultural black soil under the stress of acetochlor, methamidophos and their
combination were analyzed by CFU and 16S rDNA PCR DGGE . Results showed that both of acetochlor and methamidophos had acute
toxic effects on the growth of bacteria in agricultural black soil ; Growth of free-living nitrogen fixing bacteria was inhibited badly by
methamidophos ,but stimulated greatly by acetochlor. The joint inhibitory effects of all combinations at different concentration be-
tween methamidophos and acetochlor on free-living nitrogen fixing bacteria were severer than each of their singal factors ,which indi-
cate the significant joint toxic effects bet ween acetochlor and methamidophos on free-living nitrogen fixing bacteria in tested soil . Bac-
terial population diversity were decreased and the structure were changed respectively at different levels according to their concentra-
tion and combinations .Some bacterial species were diminished , but some others were accumulated under the stress of two agroche mi-
cals and their combinations .
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16S rDNA PCR DGGE ( 47°27 N 126°55 E) .
( Denaturing Gradient Gel Electrophoresis) , 8 5 0
~20 cm s 1.
. , 2mm
, 2
R 30 min s
1 ,
60 %. 250 g
1.1 , , 3
1 /g kg !
Table 1  Chemical and physical characteristics of the tested soil/ g* kg™
( mm) / %
/ cm pH (0.01 ~1.0) (0.001 ~0.01) (<0.001)
0~20 6 .58 37 .83 2.56 0.61 26 .00 51 .4 39.6 26 .6
25°C R trogen fixatiom bacteria) , (141
6.5 30 1.4 DGGE
CFU( Colony Forming Units) , (1) DNA DNA
16S rDNA PCR DGGE 30 (131 . DNA
DNA (silver bead DNA extration
e Kid )  Agso/ Aaso
2 . /mg L 1.50 ~1.62, Agso/ Asso 1.78 ~1.90,
Table 2 Treatment of acetochlor, methamidophos and o
their binary combination/ mg* L~ DNA 180 pg*mlL-"
(2) DNA 16S rDNA PCR
0 50 150 250 PCR 16S rDNA V;
500 C4K ! 2 3 ( E.coli 16S rDNA 357 ~ 518 Position)
150 5 7 8 16S rDNA ( E.coli 8 ~1541)
230 6 o 10 : Fy-2 (20 bp): 5-AGAGTTTGATCC. TG
1.2 GCTCAG3 ; Risg-152 (20 bp): 5- AAGGAGGT-
( > 99 %) ’ GATCCAGCCGCA-3' ; 16S rDNA V; (E.
(1000 mg/ L) ; coli : 357 ~518 ) :357F GC/518R1PT
( Harness )90 % ( ), PCR PCR (PCR
(223 mg/ L) Express Thermal Cycler HBPX220 thermoHybaid) .
DNA . . 16S rDNA PCR 50uL
(PCR :TaKaRa Ex Tag PCR buffer Mg’ "
; PCR plus Kid) 110 x Taq SpL,dNTP
( TaKaRa Ex Taq PCR-buffer Kid) 4ul, F; Ry 40 pmol ,DNA 10 ng,Tag
( ) ( TaKaRa biotechnology Dalian Co. 2.5U.PCR 95 C 5 min
Ltd) ; 95 C 1 min,62C I min 727C 3 min
1.3 (CFU) 15 ) 16S rDNA V; ( E. coli:
357 ~518) PCR 50pL
, 10 x Tag 5uL,dNTP 4pL, 357F
- ( Free- Living ni- GC 518R 40 pmal, PCR DNA
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3ul,Tag 2.5U;PCR 3 | DGGE DGGE
94 C 1 min,60 C 30s  72°C 2 ( P= Ni/ Niow)
min,1 0 ;2 94T 30s,60~55C (P,
30s(-0.5C/ y 72°¢C 2min, . DGGE
10 ;03 94T 30s,55C 30 s R PHYLIP3.0
72°C 2 min, 10 : 72°C ,
8 min . DGGE
(3) DGGE DGGE )
( D Code system, BioRad Laboratories Inc., Her
cules, CA,USA) 60 C, 2.1 .
0.5 x TAE( Tris HCl ,EDTA) .8 % ,
30 % ~ 60 %(100 % 7 mol*L™! ,
40 % ) ; PCR 40 ~ R
50 pL,120 V,330 min. Bas-
sam (1] s . s
( 1).
1.5 : 3 (50 mgrkg ™!
DGGE , 150 mg*kg ' 250 mgekg ')
16S-rDNA-PCR DGGE , ,CFU - 86.4%;15
( Niotal) 3 165 R , CFU
rDNA-PCR DGGE s 36.5% 8.9% - 24.3 %;30 ,
DGGE (N, CFU ,
700 OcK B F 8 250mg k!
ZE [ 50mgkg! ZEE / F RS = 150/150mg kg !
Z 5 150mg-kg! O LR /R = 150/250mg kg
60.0 - ZHilE 250mgkg! Z. Bl / FR RS = 250/150mg kg !
8 W9 Somgkg! W 2.1 / RS = 250/250mg k!
D %% 150mg-kg-!
5001 308.1
305.8

-~

e

(=]
T

MEHE (T+ )X 107/CFU-g!
w
=1
(=]

20.0 |
-82.4
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123 4 CFU . p=0.05 T ,
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Fig.1  Effects of acetochlor, methamidophos and their combination on black soil indigenous bacterial CFU

108.5% 29.5% 100.4%. >
CFU >
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58.1 % .308.1 % 305.8 %. 250
1. 6 mg* kg™ /250 mgekg™'
CFU CFU
, 250 mg*
kg ™! CFU 90.4 %;
30 50 mgekg ' CFU
CFU
CFU
CFU (e
, 6
CFU ( 1).
CFU
85.7 %(250 mg= kg™ /250 mg*
kg~ : ) .
( 3)
15 CFU
356.5
300.0 - 7
100.1 OCK
\ Z Y 50mg-kg!
250.0 L § ZE [ 150mg-kg!
’ § Z.Eiff 250mg kgl
§ B F 8% S0mg-kg!
§ I F #&8% 150mgkg!
- § 0 A %8 250mg kgl
:9; 200.0 - \ ZEfE / RS = 150/150mg kg !
& B 25 / F R = 150/250mgkg!
S ZE /RS = 250/150mg-kg!
3 W 25/ RS = 250/250mg kgt
1500
H
2]
£y
et
& 1000 [
190.3
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6K
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Fig .2 Effects of acetochlor, methamidophos and their combination on CFU of black soil indigenous free living N-fixing bacteria
CFU
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> P CK I 2 3 4 5 6 T B 92 10 C M
IR | LLLLLLLLE
kg™ CFU !
100.1 %,250 mg*kg ' CFU
- 86.5%, ot
. ma
CFU -92.0%, =
b -
30 s
CFU
- — - — -
] s E N e B R
W = =
CFU >
CK: ;Lanel :50 x 10~ ¢ Aceto;Lane2:150 x 10°° Aceto;
, Lane3 :250 x 10" ¢ Aceto; Lane4:50 x 10~ ° Metha; Lane5 :150 x
. 10" ° Metha ;Lane6 :250 x 10~ ® Metha ;Lane7 :150 x 10~ ° Aceto +
150% 10" ° Metha;Lane8 :150 x 10° ¢ Aceto + 250 x 10°° Metha;
CFU , >
Lane9 :250 x 10 ¢ Aceto+15x 10 ¢ Lane 10:250 x 10~ ¢ Aceto +
CFU
250 x 10" ° Metha ;C:Control ; M :100bp ladder Marker
’ 3 - 16S rDNA PCR DGGE
s Fig.3 16S rDNA DGGE of univrsal bacteria in black soil under the stress
CFU , of acetochlor , methamidophos and their combination
’ 3
5 16S rDNA DGGE
Table 3  Bacterial richness-index of black soil under the stress of
2.9 . acetochlor methamidophos and their combination
by 16S rDNA PCR DGGE
16S rDNA PCR- DGGE s .
/mg'kg'
N CK 46 0 0.9020
DGGE 1 =50 37 0 0.7255
) | 2 =150 40 5 0.7843
, 150 mg*kg /150 mg*kg 3 =250 39 4 0.7647
4 =50 37 0 0.7255
. ) 5 =150 35 3 0.6863
(0.8039) , 250 mg'kg /250 mg'kg 6 =250 32 3 0.6275
(0 4706) . 7 / =150/150 41 3 0.8039
8 / =150/250 40 3 0.7843
9 / =250/150 38 3 0.7451
10 / =250/250 24 0 0.4706
9 9
51
CFU s .
16S rDNA 150 mgekg ' /250 mg*kg™'
2 2 2 b
9
2 b 2 9
( 3 3) DGGE ( 4
DGGE :50 mgrkg ' 50 mgekg ™'

, 150mg-kg™' /150 mg*kg '
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( 1I o, N
3 )
150 mg* kg ' 250 mg* kg ' ,
DGGE : 250 mg* kg '
/150 mgkg ™' 150 mgkg ™' /150
mge kg™ 2 DGGE
; il , ,
250 mgrkg ™! 150 mgekg ' / ,
250 mgekg ' DGGE ,
2 IV 2 2
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