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Abstract: The strain A-3 which could use acetochlor as the sole nitrogen source was isolated from soils contaminated with acetochlor
and the sludge of pesticide factory by enrichment culture. The strain was identified as Ensifer adhaerens according to the results of
morphology , physiology ,and the phylogenetical analyses of 16S rRNA sequence. It was observed that the degradation rate of acetochlor
by strain A-3 was 33.6% after 10 days culture at the concentration of 10 mg/L. The composition of the culture could affect the growth
of A-3 and the degradation of acetochlor. The growth and degradation ability of strain A-3 were different with the different carbon
sources. The strain had the strangest growth capability with the D, value of 0. 55,but the degradation rate was only 9. 4% when using
sucrose as carbon source. However,the strain A-3 had the highest degradation rate up to 29. 2% , although the D value was only 0.3
when using glucose as carbon source. When the NaCl concentration was 0. 5% , the strain A-3 grew best and had the highest degradation
rate of 35% ,but when the NaCl concentration was higher than 7% , the growth of A-3 was inhibited and the degradation rate was
reduced to 2. 6% . The results showed that the strain A-3 could degrade acetochlor effectively and the growth and degradation process
was affected by environmental media,and the degradation of acetochlor could be controlled by changing the composition of the culture.
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1.1 FEALEF Kt )

Agilent Technologies 6820C < AH i ( FID £ Il
By H AR B A E UV-1700 28 4h-0] WL 436 %
 THZ-C 1E IR IR % 46 . HPS-250 AL 55 5540 L 2 B
Fie A 1 i R IE OB R BN B (g gl )
BEIRF R AR 9O
1.2 )R 25 5 5 55 0

LB 25 (95% ) W 1L AR I R 4 B A BR 2
il

CEEFLM(50% ) W 5 T rE gk AL TA R
Ci

FREEAMBESEFRE . FNEF3.0g,HEH
J# 10.0 g, 355 20.0 g, NaCl 5.0 g, MMZEMW/KE 1 L,
H NaOH W pH £ 7.0 ~7. 2.

LB 33 B 10.0 g, BB 5.0 g, NaCl
10.0 g, MzEMWE/K= 1 L, pH HZE 7.0.

B TCHLER B 72 F W 4H 4324 £ 10. 0 mmoL/L
FRZE i (pH 7.0),2.5 x 107" mmoL/L MgSO,,
27.8 mmoL/L C,H,, O,, 5.0 pmoL/L FeCl,, 23.0
pmmoL/L Na,-EDTA ,25. 0 pmmoL/L ¥/ B R 44 ,2. 0
x 10 *EERHIZ Y ,1.0 mL M BRCE TR, 121°C {8
POK T 20 min 54 .

e G R WA 4> M :39.9 mg/L MnSO, - H,0,
42.8 mg/L ZnSO,-H,0,34.7 mg/L (NH,) Mo,0,, -

4H,0.
1.3 R F3
1.3.1  Z¥EREW 43 Hr s

O Pz ) B . 85 R 45 RIS B = AR R T L
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Bt (25 mL) 43 3 R4k 26 B, & 90 A LA OF & To K
BRI EN 25 /K5, DAIE O ke 8 28 2 25 mL, 322 F5 .
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FID £ Wl 2% , o #F & B2 A 260°C , & W #% Wt B ok
300°C , HE IR SE7E 100°C - FF 2 min, Z J5 20°C/min
FEF THEH] 260°C . #EEER A 1 pL.

Ml 2R I 2 . 4 %% #E 30.0,50.0,100.0
mg/L X 3 VRT3 U AR E B 1e] 0 43 )
F(98 £1.9)% (81 +2.2)% (95 +1.2)% , Vi 9
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BEARIT LA 5% 1Y 3P B 1 b B 07 &% 19 £ R o HLER
B s h B R R R I B R L
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1.3.3 W EE

YNE A-3 TRk sr & 5, AR B ik A-3 7TE4
T B MR 2% 3L VA 1 TR R A R S BB B R
PRAEAE I AT 85 22 [ e ML 5%



544 B2

Bt & 32 %%

YT YN 16S rRNA JE K 5§38 | %6 FH 40 3 /Y
WS Y3 8F(5'-AGAGTTTGATCCTGGCTCAG-3")
Ml 1492R (5'-TACGGTTACCTTGTTACGACTT- 3").
PCR RAR R HJ 50 wL, (46 1 wL #i4 DNA,S pL
10 x ZZ vh ¥ ,4 pL ANTP IR & ¥ (£ 2.5 mmol/L) ,
ER m 5 (10 pmol/L) % 1 pL,0.25 pL Taq
DNA B4 (5 U/pl) ,37.75 wl KEH H4liK. PCR
PR P U R . 94°C WA P 5 min, 94°C 45 £ 40 s,
52°C 1B &k 50 s,72°C ZEfif 1 min 10 s,35 PMEFF,72°C
AMFEIEAH 10 min. PCR 9734 7= ¥y i il A T A9 T
FRF AR 55 A B2 w100 7 00 7, 9 5 45 5 FE NCBI
34T BLAST He Xt
1.3.4 L BREGHCE Wy I fif 52 50

O % e il 26 A 2 0100 mL K B A = A
FA 25 mL pH 7. 0 28 wh i e il 59 JTC AL 3L 15 57 3
I B R BE N 20 mg/L, #EHE & 1 mL,30°C s
PR3% (150 v/min) Fi 3%, 0 9 #E R 3% 0.2 5.7 .10 13 |
15 d B2 B AR A-3 AR K& (B3R Dy, &
R ) R R e AE B 5% b i 8RB i H I £ R

AN TR) Bl 15 XoF B0 A= 4 A A D 2 R g 6 e ) R T
100 mL KB B =M+ A 25 mL pH 7.0 JoHLER
BR SR EE RN & B R B R 20 mg/ L, 43 i in A 28k
FEH 5 o/L WIFFEEIR — 4N JER RERE PRI A
B R & 1 mL,30°C JRREHR Y (150 /min) K 5% —
S I R] J5 D0 2 A= 00 1 A K R 2 2 e 1) R fie 6.

WU £ T v BE X £ 5 g 1 5% 0 - 100 mL
KER =M INA 25 mL pH 7.0 JoHLEL B 55 4
IR 2 B e e B M 10,2050 100, 200 ., 250 . 500
mg/L £ H & 1 mL,30°C B EE 4R (150 r/min) £33
— 7 I (] i 00 A A W A A K R 2 R B Y B B
i, T 2 B B i

AN 7] b e B X AR W AR K RN 2 R R R T Y
M : 100 mL KB B = A 25 mL pH 7. 0 JE#l
ARSI W £ R B W B Ry 20 mg/L, 430 R N
NaCl #& ¥ & 0% .0.5% . 1.0% . 1.5% . 2.0% .
3.0% .5.0% ,7.0% , ¥ 7" & 1 mL,30°C & i 4 %
(150 v/min) 35 55 — & W 6] J5 0 2 26 9 00 AF K i
R 5% BR 1 B 2 R B R i

DA S0 (] o DA 42 T Ah B0 S %o BE A b
P E A 3 K.
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U5 > 95% B, AT K 05 Sy i) — J& . DRI st AR 40 ) 52 14
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Fig. 1 Picture of 1% agarose gel electrophoresis of PCR products
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Fig.2  Growth curve of strain A-3 and degradation curve of acetochlor
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PR A KR BRI A R > AR > R >
IR = 4N > SRR AR A-3 DL R AR IR A A
T, H Dy fH N 0. 55, 78 LUSE SR8 0 Bk U5 i 2 47
/N, H D ME LR 0. T K 2 5 Bz WA e 7 Y
UK AR > JEM > MBI =N > RERE >
SRR . TE L 75 0 Ay Bk T I o i R I v B R RN
29. 2% ,1F LS SR A U5 I R A R I 1K, HL R R
JUFR 0. BIGECA: 90 26 AS [l e U8 1 2B K g ) R R
B I — @ MR HIF A B0 IE A S k.
2.3.2 WA & B IVR FE X 2 e R A 1) 5

B A-3 R TSR] 25 i 0 0 Tk B B 8% 97 4
T REREFREE UG (10 d) W0 40 T A= K o R 2
R R (I 4). A-3 16 LR 10 5 20 mg/L )
FAFT ,30°C R 55 3%, 1% VA ARG 2 B e 1Y) % i 23 43
Bk 33.6% F1 31.5% . RIBERE R &M T, 2 & F%
W RGN 2 200 mg/ L B TRIBR A-3 X 2 R A R A
FAUAT 5.4% (K 4). B UL A AR A-3 HAEXS —
S T 3 Y PN I B e EL A 3 R 1) R B L AE 10
~200 mg/L V& B Bl N, Bl A 355 52 W & B RV
A3, TR A-3 XF £ R IG F fRE D R B X ]

FRE=W BB EE TRER RO
MR

3 BRIEXME A-3 ERKMZEREBZHZNE
Fig.3  Effects of different carbon sources on the growth of

strain A-3 and biodegradation of acetochlor
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Fig.4 Effects of the different initial concentration of

acetochlor on biodegradation of acetochlor by strain A-3
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0.5% I, A-3 A K el W 2005 e 1) A i T e v
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