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Effect of Animal Manures on Biodegradation of Atrazine in Vitro
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Abstract: Nowadays, herbicides are widely used in preventing and controlling the weeds in crop fields, 
but at the same time herbicide residues have brought serious harm to human’s health and environment. 
The utilization of microorganisms to decompose contaminated chemicals in environment is an alternative 
process to overcome the challenges at low cost. The purposes of this study were to identify bacteria 
isolated from 6 types of animal manures (viz. cow, buffalo, swine, equine, swiftlet and chicken manures), 
which could be able to grow in atrazine-selective medium. Besides, amount of residual atrazine in  
medium was analyzed. Moreover, performance of each animal manure for the degradation of atrazine 
in soil was determined. The experiments were designed in completely randomized design (CRD) with  
3 replications. The results showed that swiftlet manure was the best decomposer, which reduced 
atrazine by 87.79% as compared to the control (ATZ-selective medium without animal manure).  
Ochrobactrum anthropic, Achromobacter denitrificans and Klebsiella pneumonia were found in this 
manure, which could metabolize the atrazine into deisopropylatrazine. 
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Table 1

Time (min)

Mobile phase

Time (min)

Mobile phase

Acetonitrile
(A)

Methanol 
(B) (C)

Acetonitrile
(A)

Methanol 
(B) (C)

25 75 25 75

75 25
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Klebesills pneumonia sub ozanae, Klebesills 
pneumonia sub pneumonia, Serratia fonticola, 
Serratia liquifiences, Citrobacter freundii,  
Enterobacter intermedius, Edwarseiella tarda, 
Escherchia coli  Proteus vulgaris  

Table 2 The types of bacteria from each animal manures that were found in atrazine-selective medium 

           Manure Type of bacteria

  Cow manure
Brucella melitensis
Pseudomonas aeruginosa

  Buffalo manure
Pseudomonas aeruginosa
Pseudomonas putida

  Swine manure
Pseudomonas aeruginosa
Stenotrophomonas maltophilia

  Equine manure Pseudomonas aeruginosa

  Swiftlet manure
Achromobacter denitrificans
Klebsiella pneumoniae
Ochrobactrum anthropic

  Chicken manure
Enterobacter cloacae
Pseudomonas aeruginosa
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Table 3
for 2 weeks with survival colonies from animal manures 

Treatment

ATZ

Concentration (ppm)
Percentage of ATZ 

decreasing (%)
Concentration (ppm)

   Control (without manure) 1/

   Cow manure

   Buffalo manure

   Swine manure

   Equine manure

   Swiftlet manure 87.79

   Chicken manure
1/

et al

et al treptomyces alanosinicus,  
Streptoverticillium album, Nocardia farcinia, 
Streptomyces atratus, N. vaccini, N. amarae 

Micromonospora chalcea

Arthrobacter  
Chelatobacter heintzii (Rousseaux et al., 

Rhodococcus sp., Acinetobacter sp.,  
Streptomyces sp., Pseudomonas aeruginosa, 
Clavibacter michiganense (Popov et al
Enterobacter cloacae (Shapir et al  
Bacillus megaterium, Alcaligenes faecalis, 
Klebsiella ornithinolytica Agrobacterium 
tumefaciens (Siripattanakul et al

Rhodococcus

et al
 Pseudomonas

et al
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