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 The study of the effects of atrazine on soil fungi in sugarcane fields at Khon Kaen and Suphan 
Buri provinces aimed to investigate the physical and chemical properties of the soil and the diversity 
of soil fungi using metagenomics. The soil properties analyzed included particle size distribution, pH, 
organic matter, available phosphorus, exchangeable potassium, and cation exchange capacity. The 
study also measured the residual atrazine in the soil and analyzed the structure of fungal population 
before and after application of atrazine, at 2 hours and 30 days, by extracting and amplifying the DNA 
from soil samples. The findings showed that the soil in sugarcane fields of Khon Kaen had a sandy 
texture, slightly acidic pH, and low levels of organic matter, available phosphorus, exchangeable  
potassium, and cation exchange capacity. In contrast, the soil in the sugarcane fields of Suphan 
Buri was loamy, with a neutral pH, moderate organic matter, high levels of available phosphorus and  
potassium, and a moderate cation exchange capacity. In terms of atrazine residues, no traces of atrazine 
were found in the soil before its application in both areas. However, atrazine was detected in the soil 
after its application, and the concentration decreased over time. The metagenomic analysis of soil fungi 
revealed that, in the Khon Kaen sugarcane fields, the fungal diversity was higher in soils treated with 
atrazine at 2 hours after application compared to before the application and 30 days after application. 
The five most abundant fungal genera in this area were Ruhlandiella, Penicillium, Thielavia, Calvatia 
and Alfaria.  In the Suphan Buri sugarcane fields, the highest fungal diversity was observed in soils 
before the application of atrazine. Two hours after the application, the fungal diversity decreased, but it 
increased again 30 days after the application. The five most abundant fungal genera in this area were 
Scytalidium, Gyrodontium, Aspergillus, Gymnascella and Humicola.
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General characteristics of soils in the experiment.

Treatments
pH 

(1:1)
OM Avail. P Exch. K CEC Particle size distribution (%) Textural 

class(g kg ) (cmol kg ) Sand Silt Clay

Chum Phae, 
Khon Kaen

6.01 3.41 3.80 11.28 3.22 63.66 32.09 4.25 Sandy loam

Uthong, 
Suphan Buri

7.02 15.80 123.30 147.63 13.28 33.79 45.18 21.03 loam
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Amount of atrazine (mg/kg) in soil.

Sampling time after spraying atrazine
Location

Chum Phae, Khon Kaen  Uthong, Suphan Buri

before spray ND ND

after spray 2 hours 2.02 0.57

after spray 24 hours 2.13 1.49

after spray 30 days ND 0.12

ND=Not detected

 
 

 
 

77



 

 Venn analysis of the OTUs. Different groups are shown in different colors, and the numbers in the   overlapping 
portions represent the number of species common to all the groups (A=Khon Kaen, B=Suphanburi). 
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 Phylum Chytridiomycota, Mucoromycota 

 

 

et 
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Buri, 0H = before spray, 2H = after spray 2 hours, 30D = after spray 30 days.
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Calvitia, Thielavia, Mortierella, Alfaria,  
Penicillium

Alfaria, Rhizoctonia, Penicillium, 
Thielavia, Sorocladium, Calvitia Ascotricha  

 

Ruhlandiella, Penicillium,  
Thelephora, Thielavia, Aspergillus Fusarium  

Aspergillus, Scytalidium, Gyrodontium, 
C h a e t o m i u m ,  M a r a s m i e l l u s   
Spiromastigoides  

 
 
 

Gyrodontium, Scytalidium, Gymnascella,  
Aspergillus, Chaetomium, Cladophialophora 

Talaromyces
 

Humicola,  
Scytal idium, Penici l l ium, Gymnascel la,  
Aspergillus,  Gyrodontium Umbelopsis
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et al., 2015) 
 

Aspergillus 
niger Trichoderma

atzA, atzB, atzC trzN (Krutz  et.al., 2008) 
Moreno et al

Indices of fungal community richness and diversity of soil collected from sugarcane field at Khon Kaen and 
Suphan Buri province.

Sample Shannon ACE Chao1

Khon Kaen before spray 7.08 804.53 803.66

Khon Kaen after spray 2 hours 8.15 1533.93 1529.33

Khon Kaen after spray 30 days 5.99 913.45 910.12

Suphan Buri before spray 7.17 831.53 826.48

Suphan Buri after spray 2 hours 6.79 827.12 823.92

Suphan Buri after spray 30 days 6.92 857.03 851.96
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