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Influence of Humic or Fulvic Acid on Phytotoxicity of Bentazone

Dae-Sung Han, Jae-E. Yang, and Yong-Keon Shin

Abstract

This research was conducted to assess the influence of humic or fulvic acid on Bentazone phytotoxicity using a
bioassay with hydroponically grown cabbage (Brassica campestris subsp. napus var. pekinensis Makino). Concentrations
of Bentazone in the water culture media were ranged from 0 to 32 UM and those of the oragnic ligands were 1.0mM
as a soluble carbon. Media were prepared in a complete factorial combination with pHs of 4.5, 65 and 85. The
phytotoxicity indices on growth rate and dry weight decrement were employed to evaluate the effects of organic
ligands on the Bentazone phytotoxicity. Humic or fulvic acid without Bentazone treatment enhanced the growth
of cabbage and this effect was evident at low pH of 4.5. Bentazone led to chlorosis and necrosis on cabbage leaves
resulting in the decreases of dry and fresh weights and growth rate. This phytotoxic effect was increased with
Bentazone concentration and evident at low pH. At pH 4.5, dry weight was decreased about 63% with 8uM of
Bentazone treatment. Effective concentration of Bentazone causing 50% decreases in fresh weight as compared
to the control was estimated to be 21yM. Presence of organic ligand reduced the phytotoxicity of Bentazone to
cabbage significantly by increasing yields and growth rates as compared to the treatment of Bentazone alone. At
pH 4.5, fulvic acid reduced phytotoxicity of Bentazone upto 46%, and this efficiency of fulvic acid was better than

that of humic acid under the same condition.
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Table 1. Concentrations of Bentazone, humic acid
or fulvic acid treated into Hoagland’s hy-
droponic culture media for growing cab-
bage. pHs of media were adjusted to 4.5,

6.5, and 8.5.
Treatment No. Bentazone  Humic acid Fulvic acid
mM mg C/L mgC/L
1 0
2 8
3 16
4 32
5 0 12
6 8 12
7 16 12
8 32 12
9 0 12
10 8 12

1 16 12
12 32 12
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Table 2. Fresh and dry weights, and growth periods
(GP) of cabbage as influenced by benta-
zone concentration.

Bentazone Fresh weight ~ Dry weight Gpe

conc.{uM) ® @ (days}
0 1.84 0.16 150
8 121 0.11 10.1
16 097 0.10 76
32 067 0.07 48

LSD(0.05) (.48 0.03 23

@  Growth period (GP) was defined as the time that a normal growth
had persisted before a necrotic symptom appeared.
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Figure 1. Effect of humic (HA) or fulvic acid (FA)

on cabbage fresh weight as compared to pHOl ma} 488 A vehlx gt ficg
the control at three pHs. Hizgu FEAARCD Zuibd o3 th}] Zadst



166 $2 87358 A12d8 A2E (1993)

Table 4. Efficiency(%) of HA (Humic Acid) and FA(Fulvic Acid) in reducing Bentazone phytotoxicity,
which described as a dry weight of cabbage, at three pHs.

pH
45 6.5 85
Bentazone

conc. HA FA HA FA HA FA

M %

8.0 15.9 46,1 8.3 123 24.7 237

16.0 16.8 15.1 38 81 83 95

320 13 10.5 17.2 428 9.2 127
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Table 5. Efficiency (%) of HA(Humic Acid) and FA(Fulvic Acid) in reducing Bentazone phytotoxicity, which
described as a growth rate of cabbage, at three pHs.

pH
45 6.5 : 85
Bentazone
conc. HA FA HA FA HA FA
uM %
8.0 5.6 9.8 2.5 4.0 7.7 9.7
16.0 6.5 5.1 0.8 1.6 20 15

320 0.9 43 37 32 03 19
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