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Abstract

BACKGROUND: The fungicide of benomyl, a benzimi-
dazole group, has been commonly used for pesticides
against fungal diseases in the world. However, benomyl is
rapidly hydrolyzed in the environment after using to control
plant diseases and has adverse effects by generating car-
bendazim, which is toxic to plants, humans, and the en-
vironment.

METHODS AND RESULTS: In this study, the decompo-
sition effect of carbendazim, a degradation product of be-
nomyl was conducted in pot and field after making a pro-
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totype of benomyl-degrading microbial agent (BDMA).
We found that the carbendazim-degrading microbial
agent (CDMA) (10°, 10°, and 107 cfu/g soil) decomposed
carbendazim by 50% or more in all the treatments, com-
pared to the untreated control in the pot tests after four
weeks. The effect of 100% decomposition of carbendazim
was observed at 7 days after treatment, when the proto-
type of BDMA was apllied at 10-folds dilution in the field.
The decomposition effect at more than 60% and plant
growth promoting effect were observed after 7 days of the
treatment, compared with the untreated group in the sec-
ond field experiment,treated with commercially available
concentrations of 500-folds and 1,000-folds.

CONCLUSION(S): These results might represent that the
BDMA would decompose carbendazim effectively, a de-
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composition product of the fungicide benomyl, remaining
in agricultural area, and it could be utilized practically by
using a low dilution rate.

Key words: Benomyl, Carbendazim, Decomposition effect,
Rhodococcus sp. 3-2
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Fig. 1. Pot experiment area of the degradation effect of carbendazim.
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Fig. 2. Study area and sampling locations of the degradation effect of carbendazim. (a) Field experiment,

Gokseong (b) Field experiment, Wanju.
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Table 1. Analytical condition of LC/MS/MS to detect carbendazim in soil and lettuce

Analytical condition of LC/MS/MS

Unison UK-C18 (2.0x100 mm, 3 um, Imtakt)

Column
Detector Thermo TSQ Quantum Discovery Max
A: 0.1% formic acid + 5mM ammonium formate in  deionized water
B: 0.1% formic acid + 5mM ammonium formate in methanol
Time(min) A(%) B(%)
Mobile phase 0.0 85 15
0.7 85 15
1.0 45 55
2.0 45 60
3.5 2 98
4.0 2 98
45 85 15
6.5 85 15
Flow rate 0.3 mL/min
Injection volume 3 ul
Spray voltage (+) 3,800 V
Transfer capillary temperature 275C
Sheath gas pressure 35 Arb
Aux gas pressure 10 Arb
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Fig. 3. Degradation effect of carbendazim, soil residual fungicide by treatment of the prototype of
benomyl-degrading microbial agent (Rhodococcus sp. 3-2) in the pot.
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Fig. 4. Degradation effect of carbendazim, soil residual fungicide by
treatment of the prototype of benomyl-degrading microbial agent
(Rhodococcus sp. 3-2) in the Gokseong field.
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Fig. 5. Degradation effect of carbendazim, soil residual fungicide by treatment
of the prototype of benomyl-degrading microbial agent (Rhodococcus sp. 3-2) in

the Wanju field.
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Fig. 6. Effects of the prototype of benomyl-degrading
microbial agent (Rhodococcus sp. 3-2) on the growth of
lettuce plants.
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