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Studies on Internode Elongation in Soybean Plants IV. Effects of gibberellin biosynthesis inhibitors on
internode elongation : Teruhisa UMEZAKI, Itaru SHIMANO and Shigeo MATSUMOTO (Faculty of Agriculture,
Kyushu University, Fukuoka 812, Japan)

Abstract : In order to obtain the fundamental information on chemical control of plant structure in soybean
(Glycine max Merr. cv. Fukuyutaka), the effects of growth regulators on the internode elongation were examined.
The chemicals used were the gibberellin biosynthesis inhibitors of AMOI1618, Ancymidol, Uniconazole, Pa-
clobutrazol and CCC. They were sprayed with different concentration solutions or. the pot-grown plants at the
different growth stages. When AMOI1618 was sprayed at different growth stages, plant height was reduced by
the application at the floral differentiation and the beginning of flowering stages, and the former was found to
be more effective (Table 1, Fig. 1). Gibberellin biosynthesis inhibitor applications at floral differentiation stage
inhibited the internode elongation, and Paclobutrazol and Uniconazole were most effective followed by AMO1618
and Ancymidol. However, the CCC hardly effected the vegetative growth (Table 2). When the Paclobutrazol,
Uniconazole and AMO1618 were applied, the inhibition of elongation was observed on the internodes that
reached at mid-phase of elongation after treatment, whereas the inhibition was found to occur on the upper
internodes when Ancymidol was used (Fig. 2). On the other hand, the diameter of internodes was also reduced
by the gibberellin biosynthesis inhibitor applications. These effects were observed on the internodes, which were
lowered by 3 or 4 internodes from that reduced in length (Fig. 2). Though these growth regulators showed some
disadvantages in plant growth, such as reduction of vegetative growth and pod elongation, it may become an
useful tool to control internode elongation by the development of more useful chemicals applicable to soybean
culture.

Key words : Chemical control, Control of elongation, Gibberellin biosynthesis inhibitor, Growth regulator,
Growth retardant, Internode elongation, Soybean.
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Table 1. Effects of AMO 1618 (100 ppm) on the growth of soybean.
Growth stage Days from Days from No. of Stem Stem Stem Seed
of sowing to sowing to nodes on length diameter weight* weight*
treatment flowering maturity  main stem  (cm) (mm) (g/pl) (g/pl)
Floral differentiation 48 .4° 126.0° 17.08 34.7° 8.8 12.0¢8 62.92
The biginning of flowering 47.2¢ 126.0° 17.6° 38.7° 8.4 10.78 65.4°
The end of vegetative growth  46.6* 126.0° 17.08 40.6° 8.9¢ 15.0° 69.9°
Control (Non-treated) 47.0¢ 123.02 17.8° 42.3° 9.2¢ 15.8° 71.7°

In each column, means followed by a common letter are not significantly different at 5% level by Duncan’s

multiple range test.
* Air-dry weight.
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Fig. 1. Effects of gibberellin biosynthesis inhibitor 1 & U Paclobutrazol ALERIFNME DRI 1/3 &
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Table 2. Effects of gibberellin biosynthesis inhibitors on the growth of soybean(1987).

Days from  Days from  No. of Stem  Stem Stem,  Seed No. of Seed
Treatment  sowing to sowing to nodeson  length diameter weight* weight* seeds size
flowering maturity  main stem  (cm) (mm) (g/pl.) (g/pl.) per pod (g/100seeds)

AMO 1618 47.6° 117.0° 18.6° 43.8° 8.4° 12.3° 50.1¢ 1.9 26.4°
Paclobutrazol ~ 54.0° 126.0¢ 17.8® 29.9° 6.8% 5.9° 37.8® 1.6° 28.0°°
Ancymidol 47.4° 116.0° 18.8¢ 51.2¢ 10.0° 15.1¢ 43.7%¢  1.8° 27.7¢
Uniconazole  54.2¢ 128.0¢ 18.0%° 28.7* 6.9 6.4° 39.1**  1.6° 31.1¢
cccC 45.4° 114.0% 18.420¢ 53.6 9.9¢ 16.6¢ 35.7% 1.6 30.1%°
Control** 4622 113.0# 19.0¢ 55.7¢ 9.5¢ 16.1¢ 45.1°¢  1.7% 27.2¢

All gibberellin biosynthesis inhibitors were treated with 100 ppm concentration solution.
In each column, means followed by a common letter are not significantly different at 5% level by Duncan’s
multiple range test.
*Air-dry weight.
**Control plants were treated with 1% (V/V) aqueous-Tween 20 solution without gibberellin biosynthesis
inhibitors.
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Fig. 2. Effects of five gibberellin biosynthesis in-
hibitors on the length (A) and thickness (B) of
internodes on the main stem (100 ppm, 1987).

O : Uniconazole, A : Paclobutrazol,
O : Ancymidol, < : CCC,
m : AMOI1618, @ : Control.
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