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Isolation and degradation characteristics of an
acetochlor-degrading strain

LUO Wei'  JIANG Hong-Liang MA Hao

(School of Biotechnology, Jiangnan University, Key Laboratory of Industrial Biotechnology, Ministry of Education,
Wuxi, Jiangsu 214122, China)

Abstract: [Objective] This study was aimed to obtain a strain which can effectively degrade acetochlor,
and to investigate the factors affecting the degradation of the herbicide, so as to provide microbial
resources for acetocholor bioremediation. [Methods] By enrichment and separation of culture from the
sample, the pure culture was selected from the medium supplemented with acetochlor as the sole
source of carbon and nitrogen. The strain in single colony was obtained by means of streak, and was
preliminarily identified and classified by Gram staining and 16S rRNA gene sequencing. Effects of
initial acetochlor concentration, additional sources of carbon and nitrogen on the degradation of the
herbicide were studied by single factor test. Meanwhile, the effects of above-mentioned factors were
optimized by orthogonal design. [Results] A strain of Gram negative bacteria was isolated and
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identified as Pseudomonas sp. Single factor experiment demonstrated that the optimal initial acetochlor
concentration for acetochlor degradation was 10 mg/L; the addition of carbon and nitrogen sources
could improve the degradation rate of acetochlor. Among them, glucose and peptone was the best
carbon and nitrogen source, respectively. The orthogonal design showed that the degradation rate of
acetochlor could reach 80.2% under the optimum conditions. [Conclusion] The strain A-1 was able to
grow on acetochlor, and the degradation of the herbicide is affected by many factors. This study will
provide the strain resources for acetochlor bioremediation.

Keywords: Acetochlor, Degrading bacteria, Isolation, Nutrients
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Table 1 Factors and levels for orthogonal design
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Glucose
Level Peptone (g/L) Acetochlor (mg/L)
(€49)
1 10.0 7.5 10.0
2 2.0 2.5 20.0
3 5.0 5.0 5.0

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



2681

2 GREAM

21 ZERERBREFERITERE

A-1
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A-1
BLAST
A-1 16StRNA GenBank
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aeruginosa 100% . T T
& ) ’ 1 EHiK A-1 EZCERFR EMEZERS
GenBank KX426044.1 Figure 1 Colonial morphology of the strain A-1 in the
2 acetochlor solid medium
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82 Pseudomonas syringae strain S5 (KJ830937)
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Figure 2 Phylogenetic tree of strain A-1 and its relatives
0.005 Bootstrap GenBank

Note: Bar=0.5% nucleotide divergence; Number at notes present bootstrap percentages (based on 1 000 sampling); Those in parentheses are
the GenBank accession number.
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Table 2 The results of the orthogonal test and range analysis

© (P) (A)

Trial No. Glucose (g/L) Peptone (g/L) Acetochlor (mg/L) Degradation rate (%)
1 10.0 7.5 10.0 55.343.5
2 10.0 2.5 20.0 52.442.8
3 10.0 5.0 5.0 70.3+4.8
4 2.0 7.5 20.0 44.4+3.7
5 2.0 2.5 5.0 66.2+6.1
6 2.0 5.0 10.0 57.6+4.4
7 5.0 7.5 5.0 63.5+5.7
8 5.0 2.5 10.0 72.245.8
9 5.0 5.0 20.0 44.743.1

K 178.0 163.2 185.1
K, 168.2 190.8 141.5
K3 180.4 172.6 200.0
ki 59.3 54.4 61.7
ke 56.1 63.6 472
ks 60.1 57.5 66.7
R 4.1 9.2 19.5

®3 EXHRBEAESNER

Table 3 Analysis of Variance for the orthogonal test

F
Factor Sum of Degree of Variance
square freedom
@ 27.8 2 13.9 0.4
Glucose (G)
(P) 131.3 2 65.6 1.8
Peptone (P)
®) 616.1 2 308.1 8.4
Acetochlor (A)
[16-17]
73.5 2 36.7 1.0
Error term
Note: Fors(2,2)=3.00, Fo10(2,2)=9.00. A-1
(5—10 mg/L)
3 i 72%-80%  Xu U
[1.07 mg/(L-d)] [10]

[0.33 mg/(L-d)]

2 % X Wk
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