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Isolation, Identification and Degradation Characteristics of Acetochlor Degradation Bacterium WN-3

TIAN Shuang, WU Qiu—cai, WANG Xiao—ping

(College of Life Science and Technology, Harbin Normal University, Harbin 150025, China )

Abstract: A bacterium named WN-3 which was able to degrade acetochlor, was isolated from the soil of long term applied with acetochlor by
enrichment culture. Based on physiological and biochemical characteristics and 16S rDNA sequence analysis, the strain WN-3 was identified
preliminarily as Burkholderia sp.. The effect of culture time, temperature, initial pH, inoculation amount and concentration of acetochlor on
growth and degradation efficiencies were studied. The results showed that the degrading efficiency could reach 38.8% under the optimal con—

ditions of initial pH 6.0, inoculation amount of 10%, concentration of acetochlor 50 mg L™, respectively, after 7 days at 35 °C. It provided

theoretical basis for using a bacteria of Burkholderia sp. in situbioremediation of soil pollution of acetochlor.
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FIREZ 148, 3 40 B H .
1.1.2 35k

LA JCHLEE 55 5 3 (MSM, g+ L) : MgS0, + 7TH,0
0.2,CaCl,-H,0 0.1,KH,PO, 0.5, K,HPO, 0.5,NaCl 0.2,
HiZ%HE 5.0, pH A 7.0, LB #5575 (g- L) . B F1I510.0,
f Ry 5.0, NaCl 5.0, pH {8 7.0~7.2.
1.1.3 42y
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LI, LA 10% 4Rt Beph 28 B JCHLER SR TR W
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min, 94 °C 30 5,52 °C 30 5,72 °C 90 5,30 MEH, 72 C
10 min, 4347 4 CH{RAE
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C B A 150 v-min™ APEIRFE R PR 5 55 18~24
h(ODgi=0.30) 7 , 4% 5% 3 ZEICHLER G Rk
WA pHAEN 7.0 WG L E R EE R 50 mg- L7 L
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1 Bk WN-3 B8 f (15 000)
Figure 1 Electron microscopic photo of strain WN-3 (x15 000)
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2 Bk WN-3 WRFEEZBR
Figure 2 The phylogenetic tree of strain WN-3
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Figure 4 Effects of different temperature on the degradation
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Figure 6 Effects of inoculum concentration on the degradation

rate of strains WN-3
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Figure 7 Effects of acetochlor concentration on the degradation

rate of strains WN-3
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Figure 8 The chronmatogram of WN-3

—196—



M 98,55 SRR WN=3 153 B 5 08 B SRR f Rk 43 #r

2015 4 B

Bi7 1125 R AN [ SR 2575 e 25 B Je NS A TRt ok
(89 T AN IHE , g 1T BRAC A= 5 A [R] s iz 5
ASAXS o 75 Gt A i B, R — AR
SR e B 22 (R AR A TR S R

4 £ig

(DMNKIAZ R 2 2 B fiis Y iy L3 o B 1
PRI PR WN-3 AR R A 1 T 2 22 R AE () L 25 S
FA PRA AL 25 5 DL % 16S rDNA FE 51 (92304, %)
b S e Sl BUH & (Burkholderia sp. ) o

(2) R fif B WN=3 [ d5c AR K R 25 1 A TR
35 °C.pH 6.0 FERHR K 10% , ZEEHEE g 50 mg- L
P TCHLER R TR R 35 7 d Ja X B R R ff
38.3%,

(3)ZEH W R B B & Wbk, FEa oy AR K
FURREAR L RERREME , SR S AT TR R R A £ 5
Jiie , AT A G S SR B AR

S 3L -

[1] 5k —T2. BEMEZEBR TR B A BR T 4 | il B e el J]. BRAC AR 28,
2011(1): 41-43.

ZHANG Yi-bin. Market and products and development trend of amide
herbicides[J]. Modern A grochem, 2011(1): 41-43.(in Chinese )

[2] Foley M E, Sigler V, Gruden C L. A multiphasic characterization of the
impact of the herbicide acetochlor on freshwater bacterial communities
[J]. International Society for Microbial Ecology, 2008, 2(1): 56-66.

B1% %, B 2,5 2 5 SEMOAR H S YR 45 105
m[J]. RO FRE, 2009(20): 9502-9505.

LI Tao, CHEN Wen, ZHANG Yun, et al. Effects of acetochlor on com—
munity structure of soil animals in farmland soil[J]. Journal of Anhui A—
gri Sci, 2009(20): 9502-9505.(in Chinese )

[4] SU Zhen—cheng, ZHANG Hui-wen, LI Xin-yu, et al. Toxic effects of
acetochlor, methamidophos and their combinationon nifH gene in soil[J].
Journal of Environmental Sciences (China), 2007, 19(7): 864-873.

[5] XIAO Neng-wen, JING Bo-bin, GE Feng, et al. The fate of herbicide
acetochlor and its toxicity to Eisenia fetida under laboratory conditions
[J]. Chemosphere, 2006, 62(8 ): 1366—-1373.

[6] U. S. Environment Protection Agency. Question and answers. Condition—
al registration of acetochlor[R]. Washington, D C: U. S. EPA, 1994: 18.

(71X o, JEERL, e, SR PEREAR 1 -6 53 B9 4 S H R
FREEPEL]. HPEA2EIE R, 2010, 26(19): 339-343.
LIU Yan, FAN Li—wei, WANG Xiao—ping. Isolation identification and
degradation characteristics of chlorimuron—ethyl degradation bacteria
L—-6[J]. Chinese Agricultural Science Bulletin, 2010, 26(19): 339-343.
(in Chinese)

[8] XU Jun, QIU Xinghui, CAO Hong, et al. Isolation and characterization of

a Pseudomonas oleovorans degrading the chloroacetanilide herbicide
acetochlor[J]. Biodegradtion, 2006, 17(3): 219-225.

(91 HIERIR, 48 JF. B L, 5. iR R IfiE M A28 S (0], o
F -5 R 2013(6): 93-96.

ZHOU Jian—jiao, ZOU Fang, YANG Han, et al. Screen for acetochlor
degrading bacteria and identification[J]. Soils and Fertilizers Sciences in
China, 2013(6): 93-96.(in Chinese )

[10] ZENG W A, ZHAO S Y, LI H, et al. Isolation and screening of ace—
tochlor—degrading strain and its degradation characteristics[J]. Appl
Mecha Mater, 2011, 79: 318-323.

CUITGEE B, X1, W Il k. e 8 v 2 B i e A T 1 5 5 7L [/
G & R S SRR ED, 2013: 182-187.
7ZHAO Ye, DENG Xin—ping, HU Guo—sheng. Culture and filtration of
microbe assimilating acetochlor in soil[C]//. Balance Urban and Rural
Development and Plant Protection Science and Technology Progress,
2013: 182-187.(in Chinese )

(1214, S8, BR B, 5. — PR TR Rbk M=-3 A 5385 %

S R IRBHEAR AV SET. Aol AR P4, 2013(7): 863~
869.
JIN Lei, GUO Yuan-ming, CHEN Xue—chang, et al. Identification of
an acetochlor —degrading strain M -3 and the preliminary metabolic
pathway[J]. Journal of Agricultural Biotechnology, 2013(7): 863-869.
(in Chinese)

[131Bk .8k Fl, EARLL, 5. ZERERESRE Sphingomonas sp. DC-6

P73 785 S N AR AR AR AT ). Hh ol Bl i, 2013
(5): 67-74.
CHEN Qing, YAO Li, WANG Cheng-hong, et al. Isolation and charac—
terization of acetochlor—degrading strain Sphingomonas sp. DC-6 and
preliminary studies on its metabolic pathway[]]. Journal of A gricultural
Science and Technology, 2013(5): 67-74.(in Chinese )

(14118 12, tkdess, B OB, 45 SR REREARTR Y4 1950 i %08 M e

FERFYEDFET]. AL FREERL 2740, 2011(5): 946-951.
NI Jun, SHEN Wei-liang, YAN Xin, et al. Isolation and characteriza—
tion of a acetochlor—degrading strain Y—4 and its degrading character—
istics[J]. Journal of A gro—Environment Science, 2011(5): 946-951.(in
Chinese )

[I15]H %, ERUE, PRE7E, . LRI A-3 BT % M TR
PR, FREERIE, 2011, 32(2): 542-547.

DONG Bin, WANG Feng—hua, LIN Ai—jun, et al. Isolation and degra—
dation characteristics of acetochlor—degrading strain A=3[J]. Environ—
mental Science, 2011, 32(2): 542-547.(in Chinese )

[16] 4 Fi, £ K, TEHESE, ZE. Rhodococcus sp. T3-1 AR A 2 5
WYL TR ERSERLE, 2013(10): 1785-1790.

HOU Ying, WANG Fei, DONG Wei-liang, et al. Degradation charac—
teristics of an acetochlor—degrading bacterium Rhodococcus sp. T3 -1
[J]. China Environmental Science, 2013(10): 1785-1790.(in Chinese )

[17] ZHANG Jun, ZHENG Jin—Wei, LIANG Bin, et al. Biodegradation of

chloroacetamide herbicides by Paracoccus sp. FLY =8in vitro[J]. Jour—

nal of A gricultural and Food Chemistry, 2011, 59(9): 4614-4621.

— 197 —



