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Reversibility of the Action of 2, 4 - dichlorobenzoic acid, a Synthetic Herbicide, on Cucumber Seedlings by Strains

of Soil Microorganisms

Toshiki Asao, Hisashi Taniguchi, Kosuke Suyama, Hiroki Yamamoto, Kazuhito Itoh, Kouhei Tomita,

Kumiko Taniguchi and Takashi Hosoki

Faculty of Life and Environmental Science, Shimane University, Kamihonjo, Matsue 690~ 1102

Summary

The herbicide, 2,4~ dichlorobenzoic acid (DCLBA), was administered through the nutrient solution
to six cucumber seedlings grown hydroponically. DCLBA, which is also a synthetic auxin, stunts
cucumber plants at a low concentration but kills at a higher one. Roots of six comparable seedlings,
treated with DCLBA, were exposed to two strains of microorganisms, TS-22 and TS-29, and
Rhizoplane AC1, which were isolated from soils and cucumber roots.

The control cucumber seedlings, unexposed to DCLBA and the different strains of microorganisms
grew vigorously, whereas those exposed to DCLBA were stunted. The stature of seedlings, exposed
simultaneously to DCLBA and TS-22, TS-29, and Rhizoplane AC1, was nearly that of the control,
but their fresh and dry weights were approximately 2/3 and 1/2, respectively, of the untreated control

seedlings.

These results demonstrate that there are microorganisms in the soil and on cucumber roots which, if

added to the nutrient solution, can catabolize DCLBA.
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Fig. 1. Catabolism of DCLBA added to the nutrient solution at
3 -day intervals beginning on 6 Nov. in the presence of no
microorganism (A), TS-22 (B), TS-29 (C) and AC1 (D).
Cucumber seeds were sown on 26 Sept.
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Effects of adding strains of microorganisms, TS -22 and TSS - 29, to the nutrient solution on hydroponically

grown cucumber seedlings treated with 2, 4 - dichlorobenzoic acid (DCLBA). (Seeds sown on 6 Sept. 1999).”

. « Fresh weight of  Dry weightof  Dry weight of
Inoculated strain DCLBA Stem length (cm) No. of leaves
shoot (g) shoot (g) root (g)
v - 227.52" 1622 27774 1562 22
- 535¢ 73b 508 ¢ 2.7b 0.6
TS-22 204.8 b 158 a 231.0b 14.0a 1.5
TS-29 231.0a 16.0 a 260.3 ab 13.2a 1.4
“n=six. ¥ — : untreated control. *+/ — DCLBA.

“Different letters within column indicate significance at 5% level by the Tukey test.

Table 2. Effects of adding strains of microorganisms, TS - 22, TS - 29 and Rhizoplane ACI1 to nutrient solution on
hydroponically grown cucumber seedlings treated with 2,4 - dichlorobenzoic acid (DCLBA). (Seeds sown on 26
Sept. 1999).*

Inoculated strain DCLBA* Stem length (cm) No. of leaves Fresh weight of - Dry weightof  Dry weight of
shoot (g) shoot (g) root (g)

¥ - 161.7 a% 14.0a 3703 a 28.2a 4.8

— + 76.0b 9.0b 49.7 ¢ 34c 0.5
TS-22 + 158.7 a 14.0a 24200 15.6b 2.1
TS-29 + 155.7a 12.7a 2283 Db 14.4b 2.2
AC1 + 139.7 a 133 a 217.0b 15.1b 2.5

“n=gix. ¥ — : untreated control. *+/ — DCLBA.
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