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Degradation of the Herbicide Bentazon by Soil Microorganisms
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Abstract

In order to elucidate the degradation of the herbicide bentazon (3-isopropyl-2,1,3-benzothiadiazin-4-one-
2,2-dioxide) by soil microorganisms, it was incubated at 23+ 1C under the submerged and upland soil
conditions of the different soils in the Chung Buk area, When bentazon (200 ppm) was incubated in
Cheong Won A soil (silty loam; pH, 5.2; organic matter 1.4%) under the submerged condition for 6 months,
6-hydroxy bentazon (1.27%) was formed as the major degradation product and 8-hydroxy bentazon (0.57%)
and anthranilic acid (0.13%) were formed as the minor ones. Meanwhile, when 500 ppm of bentazon
was incubated in the same soil for 2 months, a trace amount of 6-hydroxy bentazon was formed. Eight
strains of microorganisms isolated from the soils did not give any distinct degradation products in the
pure culture experiment. The greater dehydrogenase activity in Cheong Won A soil than in Cheong Ju
A soil might be related to the greater bentazon-degradability of the former soil than that of the latter.
When bentazon (10 ppm) was incubated for 14 days with 14 strains of bacteria and 8 strains of fungi,
the identities of which were all known, Rhizopus stolonifer produced 4.6~31.6% of anthranilic acid as
the major product from batch to batch, with trace amounts of 6-hydroxy bentazon and 8-hydroxy bentazon

as minor products. The rest microorganisms did not produce any noticeable products.
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Table 1. Physico-chemical properties of the sample soils
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Characteristics pH Organic Total Total Total
(1:5) matter sand silt clay Texture
Soils (%) (%) (%) (%)
Cheong Won A* 5.20 141 65 25 5 SL
Cheong Won B** 5.65 0.52 85 12 3 LS
Cheong Ju A* 6.70 1.59 83 10 7 LS
Cheong Ju B** 5.25 1.02 3 12 4 LS

A*: Submerged soil
B**: Upland soil
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Fig. 1. HPLC of intact bentazon and its metabo-

lites formed during incubation in Cheong

Won A soil for 2 months.

A : 6-Hydroxy bentazon

B : Intact bentazon
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Fig. 2. HPLC of intact bentazon and its metabo-
lites formed during incubation in Chcong
Won A soil for 6 months.
A : Anthranilic acid (0.13%)
B : 6-Hydroxy bentazon (1.27%)
C : 8-Hydroxy bentazon (0.57%)
D

. Intact bentazon
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Table 2. Dehydrogenase activity of Cheong
Won A and Cheong Ju A soils

Absorbance
Substrate
CheongWon A Cheong Ju A
Control 0.280 0.180
0.05M Glucose 0.561 0421
3.7% Brain heart 0.460 0.295

infusion broth
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Table 3. The bacteria tested and their response
to the herbicide (10 ppm bentazon)

Strains of bacteria Response to the herbicide

Bacillus subtilis Marburg 168 -
Bacillus subtilis 1AM 1521 -
Bacillus subtilis W-23 -
Bacillus subtilis NA 64 -
Bacillus megaterium -
Bacillus brevis IFO 3331 -
Bacillus crueioial -
Arthrobacter globiformis -
Arthrobacter suiflex -
Pseudomonas putida —
Streptomyces coelicolor —
Streptomyces ervtheus like 549 —
Streptomyces lavendulae RU 3340-8 —
An isolated strain

— : No degradation

Table 4. The fungi tested and their response
to the herbicide (10 ppm bentazon)

Strains of fungi Response to the herbicide

Chaetomium globosum -
Rhizopus oryzae -
Rhizopus stolonifer +/
Valsa cerafospoma -
Aspergillus niger -
Trichoderma species —
Pythium ultimum -
An isolated strain -

+ : Degradation — : No degradation
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Fig. 3. Dcgradation products of bentazon by
Rhizopus stolonifer.
A : Anthranilic acid
B : 6-Hydroxy bentazon

C : Intact bentazon
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Fig. 4. Possible pathway ot the lormation of an-

thranilic acid from bentazon.
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