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 Glyphosate is a widely used herbicide that can accumulate and be detected in soil, water, 
and plants, posing environmental concerns. This study investigated the biodegradation of glyphosate 
by selecting bacteria and fungi isolated from cassava field soils with a history of glyphosate  
application. A total of 18 bacterial and fungal strains were screened for their ability to utilize  
glyphosate as a sole phosphorus and carbon source. Among them, Bacillus pseudomycoides  

Pseudomonas nitroreducens  
growth with respective increases of 2,733.33%, 423.81% and 22.22%. Nine fungal strains of  
Aspergillus and Trichoderma also grew rapidly on media with glyphosate as a sole phosphorus  
source. The degradation of glyphosate at 50 mg/L revealed that P. nitroreducens  
P. nitroreducens B. pseudomycoides 
49.45% and 32.58% respectively, within 7 days. Meanwhile, T. virens (GS515) and T. asperellum (GS552) 
degraded 55.53% and 33.13% of 1,690 mg/L of glyphosate within 15 days. Notably, B. pseudomycoides 
and T. asperellum are newly reported for glyphosate degradation.  In contrast, P. glycanilyticus  

T. harzianum (GS485) showed no degradation ability. These findings highlight the potential 
of specific bacterial and fungal strains for glyphosate bioremediation.
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Arthrobacter Bacillus cereus 
B. pseudomycoides B. cereus 

Paenibacillus glycanilyticus 
Paenibacillus phyllosphaerae
Pseudomonas nitroreducens

Aspergillus 
tamarii Aspergillus terreus  

Trichoderma asperellum 
(GS517, GS549, GS552), Trichoderma harzianum 

Trichoderma virens 

 

 

Bacteria and fungi isolated from soil in Lopburi City District, Lopburi and Soeng Sang District, Nakhon Ratcha

Strain Identified Species Identity percentage Accession number

Arthrobacter sp. 99.18 KY082713.1

Bacillus cereus 99.93 MK574960.1

Bacillus pseudomycoides 100 MN421118.1

Bacillus pseudomycoides 99.43 MG780243.1

Bacillus cereus 99.50 MW548688.1

Paenibacillus glycanilyticus 99.44 KY660619.1

Paenibacillus phyllosphaerae 99.58

Pseudomonas nitroreducens 99.64 MH324395.1

Pseudomonas nitroreducens 99.93 MH324395.1

Aspergillus tamarii 99.49 MK638758.1
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(continue)

Strain Identified Species Identity percentage Accession number

Aspergillus terreus 99.22 OP268179.1

GS483 Aspergillus terreus 99.36 MN623249.1

Aspergillus terreus 99.36 MT316343.1

GS 517 Trichoderma asperellum 100 MT529846.1

GS549 Trichoderma asperellum 100 MG171157.1

GS 552 Trichoderma asperellum 100 MT529846.1

GS485 Trichoderma harzianum 100 MT529404.1

GS 515 Trichoderma virens 100 MT529862.1
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Agrobacterium radiobacter, Arthrobacter  
atrocyaneus, Comamonas odontotermitis,  
E n t e r obac t e r  c l o acae ,  Geobac i l l u s  
caldoxylosilyticus, Ochrobactrum anthropi,  
Pseudomonas pseudomallei Streptomycete 
sp. (Zhan et al., 2018)
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 Diametric measurements of bacterial colonies after 7 days of growth on MSA without K2HPO4 and glucose but 

Bacterial strain
Glyphosate as a P source Glyphosate as a C source

% Growth % Growth

Arthrobacter 2.04 20.00

Bacillus cereus 47.17 0.00

Bacillus pseudomycoides 2033.33 193.79

Bacillus pseudomycoides 2733.33 78.95

Bacillus cereus 22.22 2.70

Paenibacillus glycanilyticus 23.53 37.50

Paenibacillus phyllosphaerae 18.75 0.00

Pseudomonas nitroreducens 284.09 231.58

Pseudomonas nitroreducens 423.81 1333.33
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1,690 mg/L of glyphosate.

Strain Percentage degradation

Arthrobacter 5.49

Bacillus cereus 17.59

Bacillus cereus 0.00

Bacillus pseudomycoides 32.58

Bacillus pseudomycoides 17.22

Paenibacillus glycanilyticus 0.00

Paenibacillus phyllosphaerae 24.16

Pseudomonas nitroreducens 49.45

Pseudomonas nitroreducens 51.25

Aspergillus tamarii 21.40

Aspergillus terreus 7.07

Aspergillus terreus (GS483) 10.14

Aspergillus terreus 11.43

Trichoderma asperellum (GS517) 22.84

Trichoderma asperellum (GS549) 12.86

Trichoderma asperellum (GS552) 33.13

Trichoderma harzianum (GS485) 0.00

Trichoderma virens (GS515) 55.53
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