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Effect of Bentazon 6-hydroxylase Activity on
Tolerance of Corn Cultivars to Bentazon®
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ABSTRACT

Tolerant corn cultivars to bentazon were selected and tolerance mechanism of corn cultivars to
bentazon was studied by determining bentazon 6-hydroxylase(B6H) activity which was known to
detoxify bentazon to 6-hydroxy bentazon at induced enzyme conditions with treatments of
1,8-naphthalic anhydride, ethanol and phenobarbital.

Tolerant cultivars to bentazon were selected by growth response of corn by foliar application of
bentazon to corn cultivars. Kwanganok, GA 209, IK 2, DB 544, and Suwon 19 were tolerant to
bentazon, but KSS 3, KSS 4, KS 5, and Danok 2 were susceptible.

Pretreating corn seeds with 1,8-naphthalic anhydride increased B6H activity at all cultivars, but
the tendencies were more remarkable at Suwon 19 and GA 209, tolerant cultivars, than at Danok
2 and KS 5, susceptible cultivars. Treating corn shoots with ethanol increased B6H activity at
Suwon 19 and GA 209. B6H activity was enhanced by treatments of ethanol at 1.0 or 2.5%, but
decreased at ethanol 2.5 or 5.0% at Danok 2 and KS 5. Treating com shoots with phenobarbital
increased B6H activity at Suwon 19, GA 209, Danok 2, and KS 5 by treatments of phenobarbital
at 2.0mM, but decreased at 4.0 or 8.0mM at all cultivars.

Therefore, the tolerant mechanism of corn cultivars to bentazon may be explained partially by

the activity of bentazon 6-hydroxylase which detoxifies bentazon to 6-hydroxy bentazon.
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Table 1. Effect of bentazon on dry weight of 3rd
leaves of corn cultivars 10 days after
treatment.

Bentazon rate(kg/ha)

Corn cultivars

1.0 2.0 4.0
—(% inhibition)

Kwanganok 6.06 9.09 12.12
GA 209 6.90 17.24 24.14
KSS 3 11.11 18.52 22.22
KSS 4 19.35 25.81 51.61
IK 1 0.00 0.00 6.25
IK 2 0.00 10.34 10.34
DB 544 8.33 11.11 8.33
KS 5 17.07 21.95 24.39
KS 6 8.33 8.33 12.50
Suwon 19 2.78 2.78 13.89
Danyang 3.45 20.69 20.69
Huinchal 1 6.67 10.00 10.00
Jewon/Ougari 3.57 3.57 3.57
Jewon/Dangjin 0.00 4.35 21.74
Chalok 1 7.89 13.16 10.53
Buyeo 0.00 0.00 4.88
Mexico 4.76 7.14 7.14
Danok 2 18.52 14.81 14.81
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Table 2, Effect of bentazon on dry weight of 4th
leaves of corn cultivars 10 days after
treatment.
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Table 3. Effect of bentazon on dry weight of total
leaves of corn cultivars 10 days after
treatment.

Bentazon rate(kg/ha)

Corn cultivars

Bentazon rate(kg/ha)

Corn cultivars

1.0 2.0 4.0 1.0 2.0 4.0
———(% inhibition) ———{% inhibition)

Kwanganok 7.69 23.08 30.77 Kwanganok 4.35 10.87 17.39
GA 209 10.53 15.79 21.05 GA 209 6.38 8.51 14.89
KSS 3 10.00 50.00 50.00 KSS 3 7.41 25.93 29.63
KSS 4 2381 19.05 47.62 KSS 4 19.51 24.39 51.22
IK 1 3333 3333 66.67 IK 1 5.26 10.53 21.05
IK 2 16.67 16.67 25.00 IK 2 2.70 13.51 13.51
DB 544 14.29 14.29 14.29 DB 544 6.00 10.00 10.00
KS 5 0.00 25.00 37.50 KS 5 16.67 25.00 30.56
KS 6 19.35 2258 29.03 KS 6 11.36 13.64 18.18
Suwon 19 16.67 16.67 3333 Suwon 19 6.67 6.67 13.33
Danyang 0.00 33.33 66.67 Danyang 2.63 23.68 31.58
Huinchal 1 7.14 7.14 28.57 Huinchal 1 6.98 13.95 13.95
Jewon/Ougari 28.57 42,86 57.14 Jewon/Ougari 11.43 11.43 14.29
Jewon/Dangjin - 0.00 3333 33.33 Jewon/Dangjin 3.70 11.11 2593
Chalok 1 12.50 12.50 12.50 Chalok 1 9.76 9.76 12.23
Buyeo 30.77 30.77 61.54 Buyeo 9.76 12.20 24.39
Mexico 3.85 11.54 26.92 Mexico 4.41 8.82 14.71
Danok 2 14.29 3571 28.57 Danok 2 16.67 22.22 25.00
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Fig. 1. Bentazon 6-hydroxylase activity in com shoot
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Danok 2(C), and KS 5(D).
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