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Studies on Internode Elongation in Soybean Plants II1. Effects of gibberellic acid on internode elonga-
tion : Teruhisa UMEZAKI, Itaru SHIMANO and Shigeo MATSUMOTO (Faculty of Agriculture, Kyushu University,
Fukuoka 812, Japan)

Abstract : In order to obtain fundamental information on the chemical control of plant structure in soybean
(Glycine max Merr. cv. Fukuyutaka), the effects of gibberellic acid (GA,;) on the internode elongation were
examined. GA; was sprayed with different concentrations on the pot-grown plants at the different growth stages.
The internode length was found to be increased by the application of GA; at 0.1 ppm and more concentration.
The higher the GA, concentration from 0.1 ppm to 1000 ppm was, the longer the internode elongation was (Table
1, Fig. 1). The reduction in the diameter was observed in the internodes which were elongated by the application
of the GA, (Fig. 1). And further, the GA; application also promoted elongation of petioles in the similar manner
(Table 1). The promotion of internode elongation induced by the GA; was limited for the internodes that
elongated after the GA; application and was most effective when it was given at the floral differentiation stage
(Tables 2, 3, 4, Fig. 2). The GA, application at the floral differentiation stage increased the number of nodes on
the main stem (Table 2). The GA; application increased vegetative growth, whereas seed weight per plant was
not increased. From the results it appears that the GA; treatment at optimal stage can control the plant height
and plant type by increasing the length of internodes and the number of nodes on the stem.

Key words: Chemical control, Control of elongation, Gibberellic acid (GA;), Growth regulator, Internode
elongation, Soybean.
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Table 1. Effects of gibberellic acid (GA;) on the growth of soybean seedlings.
e Length
hoies  Stem  Stem  Leat PN ofthe 0B (RECR (B0 SO
Treatment . length diameter area . longest g .
on main 7 " (mm)  (cm®/pl) weight etiole of shoot length diameter
stem P g/mn X (g/pl)  (mm) (mm)
mm)
GA; 1000ppm 7.0° 95.5¢° 2.7% 195.52 23.3* 157 1.2¢ 2664 2.0°
GA; 100ppm 7.0° 89.1¢ 2.78 209, 7bcd 23.8° 149¢ 1.3¢ 298¢ 2.10
GA; 10ppm 7.0° 52.3¢ 2.9° 234.8¢ 27.2° 120¢ 1.3¢ 172¢ 2.4°
GA; 1ppm 6.9° 27.2° 2.9° 225.0° 29.9° 99¢ 1.1% 51° 2.6°
GA; 0.1lppm 6.9® 21.28 2.9¢%° 209.4¢ 29.1° 87° 1.080 3280 2.7
GA;0.0lppm 6.9° 19.2° 2.8 199.92° 30.4¢ 782 1.0° 272 2.7
Control* 6.8° 19.5° 2.8 208.9°¢ 30.2¢ 78° 1.0%° 3080 2.8¢

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

range test.

* Control plants were treated with 1% (V/V) aqueous-Tween 20 solution without GA,.
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Fig. 1. Effects of gibberellic acid (GA;) on the
length of internodes on the main stem.
O :1000 ppm, & :100 ppm, OJ: 10 ppm,
& 1ppm, A:0.1 ppm, ®:0.01 ppm,
@ : Control.
*1, 2, and the number (N) over 2 indicate the
cotyledon node, primary leaf node and (N—2) th
trifoliolate leaf node, respectively.
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Fig. 2. Effects of gibberellic acid (GA;: 100 ppm)
applied at the three different growth stages on
the length (A) and thickness (B) of internodes on
the main stem (1987).

O : Floral differentiation,

A : The beginning of flowering,
U: The end of vegetative growth,
® : Control (Non-treated).

i3, TEFMEHIE, FEHLEE bR Vi)
BOEL 2B EHRIEENRSARE {, »D, B
REME EMoMBECETL, BERVESZD,
BRI 1IME < 75 B IEHMAHFRD & Tz,

% =

OV RIS EBOMR 2 RET S
EENT WA M, KEBRDY A ZWIBTHY
LY v (GA,) EIZEIREITIX 1 ppm DAL, ZEH
T3 0.1ppm ULDOBE THEREEHRLTD S
nrz., B - mEY EREHTICB D 5 KEYEY
DE2EWMEOHEIZ 0.1 ppm U LDOEE TREE
Nz, HEEROEES N SEE T 100 ppm
HAEVWEFNULTHIERELTE I b,
54 XDER L HROBREREET 2V B
BOEIZ/KFBOIER - HiEIC BT 2 Z IR THR
DINSVWOVREETHS, kB, BRETICETS
AEEO R ERICRIZT YL ) VLEDORR I,
HR RS 2-5 HRTOMB TR AR TH > 72 L]
XNTW3EY B, ¥4 B TH, UEHHEIZ

NII-Electronic Library Service



18 HAEAMEDF = KLE F60HE (1991

Table 2. Effects of gibberellic acid (GA;) applied at floral differentiation stage on the growth of
soybean (1987) .
No. of Stem Stem Stem Seed Seed
Treatment nodes on length diameter weight* weight* size
main stem (cm) (mm) (g/pl.) (g/pl.) (g/100seeds)
GA; 50ppm 20.0° 83.9° 9.6 19.0° 42 .6° 27 .42
GA; 100ppm 20.6° 111.6¢ 9.6 18.0¢e° 41.0® 24.77
GA; 200ppm 20.6° 138.7¢ 9.78 19.7° 43.42 26.22
Control 19.08 55.78 9.5 16.18 45.1° 27.2¢8

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.

Table 3. Effects of gibberellic acid (GA;) applied at the beginning of flowering stage on the growth
of soybean (1987) .
No. of Stem Stem Stem Seed Seed
Treatment nodes on length diameter weight* weight* size
main stem (cm) (mm) (g/pl.) (g/pl) (g/100seeds)
GA; 50ppm 18.8¢2 79.5° 9.4° 17 .42 34.3% 26.5%
GA; 100ppm 19.2¢° 91.5¢ 9.5 18.82 36.42 24.82
GA; 200ppm 19.28 105.0¢ 9.8 23.6% 41.8° 28.0¢2
Control 19.08 54 .4¢® 10.0® 17.5% 44 .17 28.3?

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.

Table 4. Effects of gibberellic acid (GA; 100 ppm) on the growth of soybean (1987) .
Growth stage No. of Stem Stem Stem Seed Seed
of nodes on  length diameter  weight* weight* size

treatment main stem  (cm) (mm) (g/pl.) (g/pl) (g/100seeds)
Floral differentiation 20.6° 111.6¢ 9.6° 18.0° 41.0® 24.7°
The biginning of flowering 19.2¢ 91.5° 9.5° 18.8° 36.4° 24.8°
The end of vegetative growth 19.22 54.4° 10.2# 17 .4° 42.5° 28.07
Control (Non-treated) 19.0° 54.0° 9.4° 14.5° 36.82 24.9°

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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