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Ahn Jung-kwang : The Effect of Certain Plant Growth Regulators ( Gibberellin, IAA, "
Neosoiabital and 2-4-D) on the Growth of Bean Sprouts,

SUMMARY

These studies were conducted on August, 1970 to choose good plant growth
regulators and varieties of bean for the culture of bean sprouts, After the
bean seeds were treated in the solution of Gibberellin, JAA, 2.4-D and Neo-
soiabital for two to five hours, they were planted in the pottery pots. The vari-
eties of bean used in these studies were: Chaerae 1337, Chaerae 1338, Chaerae
1339, and Kwang du.

The treatments with 1 ppm Gibberellin and 1 ppm IAA diluted solution were
known to have the greatest effect on the growth of bean sprout stems. The
treatments with 0.1 ppm 2.4-D, 10 ppm JAA, 1ppm IAA mixed with 1 ppm
2.4-D, and 0.5 ppm 2.4-D diluted solution showed a greater effect than without
such treatment in the growth of bean sprout stems, )

The results of the treatments for the plant length of bean sprouts were
similar fo the effects on the growth of bean sprout stems,

The plant growth regulators which inhibited the growfh of bean sprout roots
were as follows in order of inhibiting effect :1 ppm Gibberellin, Neosoiabital,
and 1 ppm IAA mized with 1 ppm 2.4-D diluted solution, The growth of bean
sprout rects were accelerated exceedingly in the treatment with 1 ppm 1AA

diluted soluton,
There were no effects of the treatments with Gibberellin and Neosoiabital in

the weight of living bean sprouts, But 1 ppm IAA, 10 ppm TAA, 1 ppm JAA
mixed with 1 ppm 2.4-D diluted solution increased the weight of living bean

sprouts, )
2.4-D diluted solution over 1 ppm can not be applyed because this solution
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induced severe chemical injury and many deformities, 0.5 to 0.1 ppm 2.4-D
diluted solution had a tendency to accelerate the growth of bean sprout stems and
to inhibit the growth of bean sprout roots, It is important to choose good
varieties for the culture of bean sprouts because thegrowth of stem and root of
bean sprouts, and their living weight were remarkably inftluenced according to
the variety of bean. It was proved that Chaerae 1337 and Chaerae 1338 which
are small bean seeds were better than Chaerae 1339 and Kwang du which are
large bean seeds for the culture of bean spouts,
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Fig. 1. Bean sprouts treated with plant growth regulators.
1. Chaerae 1338 treated with 50 ppm 2. 4—D diluted solution,

2. Chaerae 1339 treated with §0 ppm 2, 4-D.

3. Kwang du treated with 50 ppm 2,4-D,

4. Chaerae 1338 treated 10 ppm 2.4 D. _
5. Chaerae 1339 treated with 10 ppm 2, 4D,
6. Kwaug du treated with 10 ppm 2.4-D.

7. Chaerae 1338 treated with 1 ppm 2.4—D,
8. Chaerae 1339 treated with 1 ppm 2.4—-D,

9, Kwang du treated with 1 ppm 2.4—D,

10. Chaerae 1338 treated with 1 ppm gibberellin,
11, Chaerae 1339 treated with 1 ppm gibberellin,
12, Kwang du treated with 1 ppm gibberellin,
13, Chaerae 1338 treated with Neosoiabital,

14. Chaerae 1339 treated Neosoiabital,

15. Kwang du treated with Neosoiabital,

16. 17,and 18, Control,
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Table 1, Effect of certain plant growth regulators on the living
weight of bean sprouts.

(1) The living weight designed by split plot design,

Plant growth regulators (gr)

Block Varieties % A B I C | D I E l Total

I Chaerae 1338 0.20 0.55 0.49 0.54 0.54

Chaerae 1339 0.35 0.52 0.60 0.57 0. 67

Kwang du 0.47 0.72 0.78 0.66 0.74

Total 1.02 1.79 1.87 1.77 1.88 8.33
I Chaerae 1338 0.28 0.56 0.51 0.55 0. 54

Chaerae 1339 0.37 0.47 0.59 0.63 0.66

Kwang dua 0.45 0.67 0.77 0.70 0.79

Total 1.10 1.70 1.87 1.88 1.99 8.54
| { Chaerae 1338 0.25 0,57 0.52 0.55 0.54

Chaerae 1339 0.37 0.53 0.57 0-62 0. 57

Kwang du 0.42 0.82 0.77 0.76 0.7l

Total 1.04 1.92 1.86 1.93 1.82 8.57

(2) Sum of the blocks( 1, I, and )

Plant growth regulators(gr)

. . -
Varieties A B c I D ‘ E l Total } Mean
Chaerae 1338 0.73 1.68 1.52 1.64 1.62 7.19 0.546
Chaerae 1339 1.09 1.52 1.76 1.82 1.83 8.02 0.535
Kwang du 1.34 2.21 2.32 2.12 2.24 10.24 0.268
Total 3.16 5.41 6.60 5.58 5.69 25.44
Mean* 0.351 0.601 0.622 0.620 0,632

* L.S.D(P=0.5):0.046 = L. S.D, (P=0.5):0,01

A : 10 ppm 2.4-D, B:- 1 ppm 2,4—D, C: 1 ppm Gibberellin,

D : Neosoiabital diluted solution, and E : Control,
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(3) Analysis of variance on the living weight of bean sprouts.

Factor I D. { l S. S, l M, S, l F
Blocks 2 0.002 0.001 0.5
Regulators 4 0.521 0.130 65*
Error(a) 8 0.017 0.002
Main plot 14 0.540
Varieties 2 0.329 0.169 845*
Regulators Varieties 8 0.038 0.013 66*
Error(b) 20 0.003 0.0002
Total 441 0.93

* They indicate significant differences at the 5 percent level,

Table 2, Effects of certain plant growth regulators on the growth of
plant length of bean sprouts,

(1) Plant length of been sprouts designed by split plot design,

. Plant growth regulators(cm) Total
Block Varieties A I B ‘ C l D E ota

I Chaerae 1338  1.59 15.39 1653 17.13  17.69

Chaerae 1339 1.99 7.45 16.23 14.45 13.90

Kwang du 1.73 9.01  13.00 11.49  10.80

Total 5.31 ° 31.85  45.76 43.07  42.39 168.3
I Chaerae 1338  2.02  15.77  16.72 17.40 17.05

Chaerae 1339 1.99 8.88 15.16 14.71 15.00

Kwang du 1.61 7.94 12.24 10.17 12.61

Total 5.62  32.59  44.12 42.28 44.36 168. 97
I  Chaerae 1338 1.71  16.61  27.26 18.23  17.87

Chaerae 1339 1.80 9.33 15.34 16.29  18.07

Kwang du 1.37 8.91  12.69 9.25  10.92

Total 4.88 34,84 45.29 43.77  46.86 175. 64
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(2) Sum of the blocks(I,

0 and I).

Plant grewht regulators(om)

Varieties A B \ C | D l E \ Total \ Mean
Chaerae 1338 5,32 47,76 50.51 52.76 52,61 208. 96 13.39
Chaerae 1339 5.78 25.66 46.73 45,45 46.97 170.12 11.37
Kwang du 4,71 25.86 37,93 30.91 34.03 133. 44 8.96
Total 15. 81 99,28 135,17 129.12 133.61

Mean* 1.76 11.03 15.02 14.35 14.85

+ LSD(P=.05) : 0.6l

A : 10 ppm 2.4—D,
D : Neosoiabital diluted solution, and

B

** LSD(p==.05) 0.70,
: 1 ppm 2,4-D,

F : Centrol,

(3) Analysis of Variance on the plant length of bean sprouts.

C : 1 ppm Gibberel'in,

Factor ' 4, £ S. S M S i F
Blocks 2 2.17 1.09 3.41
Regulators 4 1, 142.13 285.53 892, 28*
Error(a) 8 2.63 0.32

~ Main plot 14 1.14 6,93
Varieties 2 190. 12 92. 06 113. 16*
“Regulators X Varieties 8 86.78 10. 84 12.90*
Error(b) 20 16.82 0.84
Total 44 1,440, 65

* They indicate significant differences at the § percent level.

Table 3, Effects of certain plant growth regulators on the growth
of bean sprout stems,

(1) The length of steam designed by split plot design,

plant growth regulators(cm)

Block Varieties A B C D E Total
1 Chaerae 1338 0.51 8,22 9.93 9.63 8.91
Chaerae 1339 1.03 4 .80 10.57 8. 30 7.13
Kwang du 0.72 5.55 8.45 8.79 6.23
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plant growth tegulators(cm)

Block Varieties ‘ A ] B , C | D I E l Total
Total 2.26 18.57 28.95 26.72 22.17 08, 87
| Chaerae 1338 1.06 8.40 1.08 69.22 9.17
Chaerae 1339 0.60 5. 62 9.11 8.53 10. 04
Kwang du 0.61 5.32 8.09 6.01 6.80
Total 2.27 19.34 28.06 23.76 26.01 99, 44
| | Chaerae 1338 1.15 9.18 9, 95 9.21 9,39
Chaerae 1339 0. 80 5. 66 9.42 8.98 9, 36
Kwang du 0.43 6.02 7.70 6.22 4.35
Total 2.38  20.86 17.07 24.41 23.10 97.82
(2) Sum of the blocks(I, [Jand[]?),
o ! Plant growth regulators(cm) Total Mean**
Varieties | A l B ' C I D I E ota ean
Chaerae 1228 2.72 25. 80 30.74 28.06 27.47 114.79 7.65
Chaerae 1339 2.43 16. 08 29.10 25.81 26.53 99, 95 6. 66
Kwang du 1.76 16. 89 24.24 21,02 17.28 81.19 5,41
Total 6.91 58. 77 84, 08 74.89 71.28 295. 93
Mean* 0.77 6.53 9.34 8.32 7.9
* LSD(P=.05) : 0.92, ** LSD(P=.05):0.56
A : 10 pmm 2,4—-D B : 1 ppm2.4-D, C : 1 ppm Gibberellin,

D : Neosoiabital dilution salution and

F : Control.

(3) Analysis of variance on the growth of bean sprout stems,

L a

Factors | S. S M S F

Blacks 2 0.09 0.05 0.07

Regulators 4 416.17 104. 04 164. 54*

Error(a) 8 5. 67 0.71

Mein plot 14 421,93 30. 14

Varieties 2 37.80 18.90 34.36*
Regulators X Varieties 8 19.13 2.39 4, 35*

Error(b) 20 11.00 0. 55

Total 44 489. 86

* They indicate significant differences at 5 percent evel,
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Table 4. Effects of certain plant growth regulators on the growth of
bean sprout roots.

(1) The length of root designed by split plot design.

Plant growth regulators(cm)

Block Varieties l A B C D E Total
I Bhaerae 1338 1.08 7.17 6.14 8.16 8.78
Chaerae 1339 0.96 2.65 5. 66 6.15 6-77
Kwang du 1.01 2.89 4,55 4.16 7-20
Total 3.05 12.71 16.35 18. 47 22.75 73.33
i Chaerae 1338 0.96 7.37 6.40 8.18 8.96
Chaerae 1339 1.39 3.26 6.05 6.18 9.01
Kwang du 1.00 2. 62 4-15 3.90 5.51
Total 3.35 13.25% 16.60 18.26 23.48 74.94
I Chaerae 1338 0,56 6.99 6.77 7.33 8.68
Chaerae 1339 1.00 3.67 5.92 7.3 8.71
Kwang du 0,94 2.92 4,99 5.27 6.57
Total 2.50 13.58 17.68 19.91 23.96 77.63
Sum of blocks( I, and )
Plant growth regulators(em) l
o ae %
Varieties A B C | D E Total \ Mean
Chaerae 1338 2.60 21.53 19.31 23.67 26.42 93.53 6-24
Chaerae 1339 3.3 9.58 17.63 19.64 24.49 74.69 4.98
Kwang du 2.95 8.43 13.69 13.33 19.28 57.68 3.85
Total 8.90 39.54 50.63 56. 64 70.19
Mean* 0.99 4.39 5.63 6. 29 7.80
* LSD(p=.05) ¢ 0-346. ++ LSD(p= 05):375.
C : 10ppm2.4-D, B : 1ppm2.4-D, C : 1ppm Gidbzrellin,
D : Neosoiabital diluted solution, and E : control.
(3) Analysis of variance on the fength of bean sprout roots,
Factor ! d. £ S, S. M, S, F
Blocks 2 0.63 0.315 3.3
Regulatorts 4 237.17 59. 29 630, 76*
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Factor ' D, f{ i S, S, } M, S, F
Error(a) 8 0 55 . 0.094
Main plot 14 238.55
Varieties 2 42.88 21.44 93.21%*
Regulators X Varieties 8 23. 65 2-96 12.86*
Error(b) 20 8,93 0.23
Total 44 313.51

* They indicate significant differences at 5 percent level,
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Table 5. Effects of certain plant growth regulators on the living
weight of bean sprouts.

Replications(mm)
Total Mean
1 2 3 ‘ l
A* 0.29 0.27 0.27 0.84 0. 28%*x
B 0.32 0.33 0.37 . 1.02 0.34 xy
c 0.37 0.37 0.34 1.08 0.3632
D 0.38 0.42 0.41 121 0.40 2
E 0.38 0.42 0.38 1.18 039z
F 0.40 0.36 0.38 1. 14 0.39 z
G 0.38 0-33 0-32 1.03 0.34y
#x Same letters are no significant differences
atP=_05 Duncan’s Multiple Range Test,
*A : 1 ppm 2.4—Ddiluted solution, B : 0.5 ppm 2.4-D,
C: 01 ppm 2.4—D, D : 1ppm IAA, E : 10ppm JAA,
F : 1 ppm IAA+1ppm 2, 4—D, and G : Control,
Table 6. Effects of certain plant growth fegulators on the growth of
the plant length of bean sprouts,
Replications(mm) T R
Treat . Total Mean
1 2 3
A* 5.92 5.81 6.20 17.93 5.98%*v
B 9.05 9.53 10.30 28.88 9-63 W
C 10.91 11.32 11,22 33.45 11.15 ¥
D 11.42 12.65 12.28 37.35 12-45 Z
E 10.99 10.79 11.96 33.74 11.26 ¥
F 10.73 10. 69 9.97 31.39 10.39 x
G 10.50 10.28 31.01 31.01 10.34 x
** Same letters indicate no significant differences
at P=0.5 Duncan’s Multipte Rang Test,
*A : 1 ppm2.41|D, B : 0.5 ppm 2.4-D, C: 0.1 ppm 2.4—~D,
D : 1 ppm JAA, E : 10 ppm IAA, F : 1 ppm IAA-+1p pm 2. 4-D,

diluted solution, and G:Control.

— 196 —



H7HA Agzd 2AEel F1HE 4% vlAe 9%

Table 7. Effects of certain plant growth regulators on the growth
of bean sprout stems.

Replication(mm)
Treat Total Mean
2 ! 3

A* 3.52 3.52 3.98 10.93 3.64w**
B 4.75 499 * 5.11 14.85 4.95 X
C 5.73 5.86 5.62 17.21 574 V
D 6.27 6.30 599 18.56 6-19 y
E 5.33 5.44 5.97 16.74 5.58 v
F 5.56 5.34 5.25 16.15 5.38 Vv
G 4.58 4.60 4.35 13.53 4.51 z

*+ Same letters indicate no significant difference at

P=0 5 Duncan’s Multiple Rang Test,

*A : 1 ppm2.4-D, B : 0.5 ppm2.4-D, C:o0.1ppm 2.4—D

D : 1 ppm IAA, E : 10 ppm JAA, F :1 ppm IAA+1ppm 2.4—D

diluted solution, and G : Control.
Table 8 Effect of certain plant growth regulators on thegrowth
of bean sprout roots,
Replications(mm) i
Treat i Total Mean

i 1 I 2 3 i
A* 2.40 2.29 2.31 7.00 2.33**w
B 4.30 4.54 4-92 13.76 4.59 X
c 5.18 5.46 5. 60 16. 24 5.41 yz
D 6-51 635 6. 29 19.25 6.38
E 5.66 535 5.99 17.00 5.67y
F 5.17 5.35 4.72 15.24 5.08 z
G 5.92 5.68 5.88 17-48 5.83 ¥y

**A 3 1 ppm 2.4-D, B:o5ppm24-D C:o0.1ppm 2.4—-D,
D : 1 ppm IAA, E : 10 ppm IAA, F : 1 ppm JAA +1 ppm 2.,4-D
diluted solution, and G : Control,
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