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Uptake of the Residues of the Herbicide Bentazon
in Soil by Soybean and Radish

Jae Koo Lee,* Sam Yeong Cheon,* Kee Sung Kyung*

Abstract

In order to clarify how much of the residues of Bentazon could be taken up by crops, soybean
and radish were grown for 28 days in soils containing freshly treated “C-Bentazon and non-
extractable soil-hound residues of C-Bentazon.

The results obtained are summarized as follows.

1. *CO, evolution from *C-Bentazon during the 6-month pre-incubation in soil was 14.799

relative to the applied radioactivity.

2. Mineralization of “C-Bentazon in soil to “CQO, during 28 days of crop growing was much
higher in the freshly treated soil than in the bound soil, and much higher in radish than
in sovhean.

3. The amounts of C-Bentazon and its metabolites absorbed by soybean and radish were
45.41 and 21.48%, respectively, in freshly treated soil, whereas those were 3.92 and 1.239
in bound soil, respectively. The translocation ratios of radioactivity from the root to the
shoot were much higher in radish than in sovbean, remarkably.

4. The uptake ratios of the freshly treated *C-Bentazon to the bound *C-Bentazon by sovbean
and radish were 12 :1 and 17 : 1, respectively.

5. It was well verified that the presence of crops enhanced the mineralization to *C0O, and

the transformation to polar metabolites of Bentazon.
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Fig. 1. Autoradiogram of C-Bentazon used. TLC
developing selvent: CHCl,-CH,OH(7 : 3, v/v)
The upper two spots are for marking.
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3. Autoradiography
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Table 1, Physico-chemical properties of the soil used.
pH(KCI 1:5) ~ Orgam¢ matter oos sy Sand(%)  Silt(%)  Clay(%)  Texture

5.4 1.3 10.2 38.1 37.6 24.3 Loam
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Table 2. The growing of some crops in the soils containing *C-Bentazon residues of different

treatment backgrounds.

Radioactivity, dpm

Treatment method (KBq/170g $oil)

Concentration
(mg/170g soil)

Crop

Fresh 784, 934(13.098) 0. 445 Soybean(Glycine max)
Radish (Raphanus sativus)
Bound 778, 633(12.987) 0.446 Soybean(G{ycine mazx)

Radish (Raphanus sativis)
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Fig. 2. “CO0, evolution from “C-Bentazon in soil

during the 6-month pre-incubation.
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Table 3. Mineralization of *C-Bentazon in soil to CO, during 28 days of crop growing.

Treatment . Radioactivity(dpm) *CO, evolved Mineralization .
Crop method ~ REPHCAte . oitied to 170g soil (zdpm) rate(%) Mean(%)

Soybean Fresh 1 784,934 11631 1.48 1.42+0.06
2 10677 1.36

Bound 1 778, 633 5659 0.73 0.78+0.05
2 6393 0.82

Radish Fresh 1 784,934 16762 2.14 2.154+0.01
2 16899 2.15

Bound 1 778, 633 8640 1.11 1.08+0.04
2 8202 1.04

Table 4. Harvest of the crops grown in the soils containing *C-Bentazon residues.

Weight(g)
Crop Treatment method Replicate
Fresh Dry
Soyhean Control 1 4.89 0.42
2 5.76 0.25
Fresh 1 8.21 1.04
2 7.88 1.08
Bound 1 6.74 0.72
2 5. 84 0.61
Radish Control 0.71 0.12
2 1.14 0.88
Fresh 1 2.29 0.36
2 2.98 0.45
Bound 1 1.60 0.20
2 1.20 0.16

Fig. 3. The growing of soybean in the specially Fig. 4. The growing of radish in the specially
devised apparatus. devised apparatus.
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Table 5. Uptake of “C-Bentazon and its metabolites from the soil by crops during the growth

period of 28 days.

Uptake(%)

Treatment :
Cro Replicate
P method Root Mean Shoot Mean Total Mean
Soybean Fresh 1 41.46  42.66+1.19  2.63  2.7630.13  44.09  45.41-41.32
2 43.85 2.88 46.73
Bound 1 3.74 3.3310.42 0.54 0.60--0. 06 4.28 3.920.36
2 2.91 0.65 3.56
Radish Fresh 1 16.65 16.64+0.02 4.87 4.85-+0.03 21.52  21.48-+0.04
2 16.62 4.82 21.44
Bound 1 0.93 0.84+0.09 0.39 0.40740.01 1.32 1.23-0.09
2 0.74 0.40 1.14
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Table 7. Distribution of “C-Bentazon after partitioning the soil extracts.(Aqueous+-Organic phase=100)
hod Before planting After planting
t tho
Crop Treatment me Aqueous Organic Aqueous Organic
phase(%) phase(%) phase(%) phase(%)
Soybean Fresh ’ 0.6 99.4 2.8 73.2
Bound 0 0 37.9 62.1
Radish Fresh 0.6 99.4 19.6 80.4
Bound 0 37.5 62.5
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