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Phytotoxicity of MBOA on Tested Plants and

the Changes in Its Concentration in Soil
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ABSTRACT

This study of phytotoxicity of MBOA (6-methoxy-2-benzoxazolinone) on some
tested plants and the changes in its concentration in soil, was carried out in the
laboratory of Department of Agronomy, Faculty of Agriculture at Kamphaeng Saen,
Kasetsart University, Kamphaeng Saen campus, Nakhon Pathom province and Institute of
Life and Environmental Sciences, University of Tsukuba, Japan during January, 2007 -
September, 2008. The efficacy of various concentrations of MBOA by plant bioassay in
Bidens pilosa, Ageratum conyzoides and Oryza sativa cv. RD 6 were evaluated. The results
showed that MBOA at 1 mM inhibited the growth of all tested plants especially in root
length. The phytotoxicity of various concentrations of MBOA in the soil was determined
using plant bioassay in Oryza sativa cv. Nipponbare. The results indicated that the
phytotoxicity of MBOA was the highest in sea sand, followed by Ryugasaki and Tennodai
soil, respectively. In addition, the changes in its concentration of MBOA in the soil was
investigated at 0, 1, 2 and 3 days after application. By centrifugation method using double
tubes, the soil water was separated from the applied-soil. The amount of MBOA in the
soil water and the centrifuged-soil were measured by high performance liquid
chromatography (HPLC). The results indicated that MBOA concentration in the soil water

in Ryugasaki soil was higher than Tennodai soil. However, the amount of MBOA adsorbed
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in Tennodai soil was higher than that of
Ryugasaki soil. It was closely related with
the different phytotoxicity of MBOA
Ryugasaki soil and Tennodai soil. These
results indicated that MBOA activity in the
soil was induced substantially by its
concentration in plant available soil water
which was primarily determined by its
adsorption in soil, mostly in soil organic

matter.
Key words: bioassay test, MBOA
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Table 1. Effects of MBOA on the growth inhibition of Bidens pilosa

Shoot length Root length Fresh weight Dry weight
Treatment
(cm) (cm) (9) (9)

Distilled water 17 a 39 a 118 a 001 a
1% acetone 15b 39 a 0.16 ab 001 a
MBOA 0.25 mM 1.3 bc 295b 0.16 ab 0.00 a
MBOA 0.5 mM 1.3 be 26 b 0.14 bc 001 a
MBOA 1 mM 12 ¢ 26 b 013 ¢ 0.00 a
CV (%) 13.99 20.19 14.94 23.08

Means in the same column followed by a common letter are not significantly different at

the 5% level by DMRT.
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Table 2. Effects of MBOA on the growth inhibition of Ageratum conyzoides

Shoot length Root length Fresh weight Dry weight
Treatment
(cm) (cm) (9) (9)

Distilled water 05 a 19 a 0.02 a 0.00 a
1% acetone 04 ab 16 a 002 a 0.00 ab
MBOA 0.25 mM 04 ab 12 b 0.02 ab 0.00 ab
MBOA 0.5 mM 04 ab 09b 0.01 bc 0.00 bc
MBOA 1 mM 03b 04 c 001 c 0.00 c
CV (%) 18.67 46.98 23.33 24.12

Means in the same column followed by a common letter are not significantly different at

the 5% level by DMRT.

Table 3. Effects of MBOA on the growth inhibition of Oryza sativa cv. RD 6

Shoot length Root length Fresh weight Dry weight
Treatment
(cm) (cm) (9) (9)

Distilled water 3.1a 50 a 153 a 0.53 a
1% acetone 28 a 42 ab 147 a 052 a
MBOA 0.25 mM 31 a 3.3 bc 1.48 a 049 a
MBOA 0.5 mM 30a 25c¢ 150 a 050 a
MBOA 1 mM 31a 24c¢ 145 a 047 a
CV (%) 13.01 32.02 10.64 6.49

Means in the same column followed by a common letter are not significantly different at

the 5% level by DMRT.
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Table 4. Effects of MBOA concentrations
on the shoot and root length inhibition of
Oryza sativa cv Nipponbare in sea sand,
Ryugasaki and Tennodai soil at 4 days

after application

Shoot length Root length

Treatment (cm) (cm)
Soil types
Sea sand 22c 18 ¢
Ryugasaki 43 b 34 a
Tennodai 44 a 28b
MBOA concentrations (mM)
0 42 a 33a
0.05 42 a 32 a
010 42 a 3.1ab
025 41b 3.0 bc
050 39¢ 29 cd
0.75 39¢ 28d
1.00 27d 19e
150 15e 08 f
Soil types x concentrations bl ol
Mean 3.6 2.6
CV (%) 31.60 40.15

Means in the same column followed by a
common letter are not significantly

different at the 5% level by DMRT.

** = highly significant

WATNTE 0.92 HRALNANS A wEIRy
1H8939Nd17 MBOA HWANTZNUAD
NITUIUNIIN WA UNITINUILALTNATAN 9

iatumeluis 16w nnsudesazdag

P9IIBAE NIV NIUBDIEES luu n1sgadu

5100 M1ITBRY n1IRaATIEuEY Dusiu
(Rizvi and Rizvi, 1992) %9 Kato-Noguchi
WATAMY (1999) LHs189 4T85 MBOA

susafugaadaivladusaussstiinlueg

120 (a)

—O0— Ryugasaki soil

100 —%— Tennodai soil

—&— Seasand

80 A I

Standard deviation

60 -

40 {

Shoot length (% of control)
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0 05 : 5 >
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0 O'.5 1 1I.5 é
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Figure 1. Effect of MBOA concentrations
on shoot (a) and root (b) inhibition of rice
(Oryza sativa cv. Nipponbare) in sea sand,
Ryugasaki and Tennodai soil at 4 days

after application
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Table 5. Concentration of MBOA in the soil water in Ryugasaki and Tennodai soil at 0 1

2 and 3 days after application

Day(s) after application

Treatment
0 1 2 3

Soil types

Ryugasaki 84224 a 27168 a 25598 a 246.36 a

Tennodai 842.16 a 14416 b 12087 b 10127 b
MBOA concentration (mM)

0.25 359.78 e 5253 e 4508 e 38.67 e

0.50 579.99 d 100.65 d 9150 d 78.06 d

0.75 790.28 ¢ 152.06 ¢ 13220 ¢ 12067 ¢

1.00 101049 b 230.08 b 20836 b 19152 b

1.50 147045 a 504.28 a 46497 a 440.14 a
Soil type x concentration NS b b b
Mean 842.203 207.924 198.712 173.817
CV (%) 0.05 3.16 4.44 3.38

Means in the same column followed by a common letters are not significantly different at

the 5% level by DMRT.

NS = non-significant ** = highly significant

Table 6. Concentration of MBOA in the soil solid in Ryugasaki and Tennodai soil (mmol/g)

at 0 1 2 and 3 days after application

Day(s) after application

Treatment
1 2 3

Soll types

Ryugasaki 617 b 719 b 360 b

Tennodai 15.86 a 1467 a 1314 a
MBOA concentrations (mM)

0.25 273 e 244 ¢ 176 e

0.50 556 d 523d 3.73d

075 922 ¢ 885 ¢ 6.20 ¢

1.00 1217 b 1192 b 1032 b

1.50 2538 a 26.20 a 19.83 a
Soil type x concentration b b b
Mean 11.017 10.933 8.373
CV (%) 5.61 4.30 18.40

Means in the same column followed by a common letter are not significantly different at

the 5% level by DMRT.
** = highly significant
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Table 7. Concentration of MBOA in the total soil in Ryugasaki and Tennodai soil (mmol/g)

at 0 1 2 and 3 days after application

Day(s) after application

Treatment
0 1 2 3
Soil type
Ryugasaki 267.77 b 90.81 a 86.53 a 80.69 a
Tennodai 371.71 a 7267 b 6173 b 5212 b
MBOA concentration
(mM)
0.25 130.13 e 20.80 e 1749 e 1444 e
0.50 21856 d 3955 d 3537 d 2889 d
0.75 29597 ¢ 6044 ¢ 5257 ¢ 4599 ¢
1.00 39055 b 9049 b 8162 b 7408 b
1.50 563.50 a 19742 a 18361 a 168.64 a
Soil type x concentration > * * >
Mean 319.748 81.746 74.138 66.412
CV (%) 0.24 1.22 0.60 0.66

Means in the same column followed a common letter are not significantly different at the

5% level by DMRT.
** = highly significant
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Figure 2. Adsorption of MBOA on solid
phase in Tennodai soil (a) and Ryugasaki
soil (b) at 1, 2 and 3 days after
application (DAA)
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