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Isolation of Cypermethrin-Degrading Bacteria from Agricultural Soil

1* 1 1 2 
Rattiya Padungpol1 Chommanat Kerdkhong1 Orawan Chountragoon1 and Ekawan Luepromchai2

Abstract: Cypermethrin is a widely used pesticide for pest control in crops. It is persistent to  
physical degradation, which results in the accumulation of contamination in the environment. Moreover,  
cypermethrin causes risks to human and animal health. In this study, cypermethrin degrading  
bacteria was isolated from agricultural soil that cypermethrin has been used for a long time.  
Cypermethrin-degrading bacteria 21, 16 and 15 isolates were obtained from celery, Chinese broccoli 
and cucumber planting soil, respectively. All the bacterial isolates were tested for cypermethrin  
degradation efficiency in a mineral salt medium (MSM) containing 100 mg/L of cypermethrin. It was  
found that 10 isolates showed degradation efficiency higher than 60% including A21, B1, B3, B6, 
B13, C8, C9, C10, C11 and C13. These bacteria were identified by 16S rRNA sequences analysis and  
classified into 6 different genera and 7 species including 5 known bacterial species: Acinetobacter 
baumannii, Azoarcus olearius, Phenylobacterium haematophilum, Pseudomonas nitroreducens 
and Shinella zoogloeoides. Moreover, 2 genera were found to be new bacterial species including  
Pseudoxanthomonas and Pseudomonas. A. baumannii B3 had the highest efficiency in degradation  
of cypermethrin at 93% (3.8 mg/L of cypermethrin remaining) within 7 days. From our results,  
the cypermethrin-degrading bacteria could be developed into bacterial inoculum and application in 
bioremediation of cypermethrin-contaminated areas. 
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Figure 1 Cypermethrin degradation efficiency of cypermethrin-degradation bacteria after incubation in MSMC100  
medium for 7 days.
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33) (Figure 2)

Figure 2 Number of cypermethrin-degrading bacteria with degradation efficiency below or abore 60%. Bacteria were 
isolated from different agricultural soils of celery, chinese broccoli and cucumber production..
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Table 1

Isolate

Colony morphology Cell morphology

Color Form Elevation Margin Surface Shape Gram’s 
straining

A21
creamy-white 
translucent

circular convex undulate smooth medium bacillus negative

B1 white circular convex entire smooth small bacillus negative

B3 creamy-white spindle umbonate entire rough medium bacillus negative

B6 creamy-white circular convex entire smooth small bacillus negative

B13
creamy-white 
translucent

circular convex undulate smooth medium bacillus negative

C8 creamy-white circular raised erose rough small bacillus negative

C9 creamy-white circular raised erose rough small bacillus negative

C10
creamy-white 
translucent

circular convex undulate smooth medium bacillus negative

C11
creamy-white 
translucent

circular convex undulate smooth medium coccus negative

C13 light-yellow circular convex entire smooth small bacillus negative

et al
Phenylobacterium haematophilum

 Ph. immobile  

 
et al., 1985) Wang 

et al.  
Pseudoxanthomonas sp. 

 

 
Sh i ne l l a  

zoogloeoides  
 

et al., 
2009) Azoarcus olearius

 
et al., 2013; Faoro et al
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Table 2 Identification of cypermethrin-degrading bacteria showed degradation efficiency higher than 60%. 

Isolate Identification
GenBank accession no. 
of the closest species

Base compared % Similarity

A21 Pseudomonas nitroreducens 99.2

B1 Phenylobacterium haematophilum 99.3

B3 Acinetobacter baumannii NR_117620.1 100.0

B6 Closest to Pseudoxanthomonas mexicana NR_025105.1 97.8

B13 Pseudomonas nitroreducens 99.3

C8 Shinella zoogloeoides 99.6

C9 Shinella zoogloeoides 99.6

C10 Pseudomonas nitroreducens 99.3

C11 Closest to Pseudomonas resinovorans NR_112062.1 98.5

C13 Azoarcus olearius NR_108183.1 99.5
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