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Interaction between Brassinolide and Auxins on Bioassays
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ABSTRACT : This study was conducted to investigate the interaction effect of a new plant growth

regulator brassinolide and auxins using several bioassay methods such as rice lamina inclination test, oat

coleoptile segment growth test and radish hypocoty! elongation test.

For rice lamina inclination test, the antagonistic response showed at low concentration combinations of

homobrassinolide and auxins (IAA and 2, 4-D), whlie the combinations of high concentration responsed

mostly synergistic or additive effects, IAA was generally higher than 2,4-D for combination effect with

homobrassinolide .,

For oat coleoptile segment growth test, the synergistic effect showed at IAA concentrations less than 0.

1ppm while additive response exhibited above 0.3ppm regardless of homobrassinolide concentrations.

In radish hypocotyl elongation test,

the interaction response varied with cotyledon, The sections

removed cotyledon showed mostly antagonistic effects, except for combination of homobrassinolide with

IAA 3ppm.

Interaction responses were quite different from bioassay methods,

particularly using experimental

materials ; antagonistic responses were usually shown at the section that attached growing point while

these for sections that removed growing point were responded synergistic or additive effect due to

unstable endogenous hormones.
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Table 1. Promotion effect of homobrassinolide(HBR) with indole -3- acetic acid(IAA) in the rice lamina

inclination test.

HBR concentrations (ppm)

IAA concen. 0 10-* 10°° 102 10
...................................................... ANGIe (DY oot
0 18.3+1.1¥ 51.1%3.7 62.2+t4.3 82.3+5.3 108.7+ 9.6
1 20.5+1.4 54.3%3.3 68.9+4.1 81.8+6.6 110.1+ 8.8
10 27.1+£2.1 66.7+4.8 71.8+4.7 96.6+6.4 124.1+10.6
100 56.0+4.6 97.4+8.5 125.8+£9.6 133.5*+8.9 152.5+11.4
1y Angle degree between laminae and sheath.
27 Standard error of the means.
Table 2. Promotion effect of hombrassinolide with 2, 4-dichlorophenoxy-acetic acid(2,4-D) in the rice
lamina inclination test,
HBR concentrations(ppm)
2, 4- en . B
Tpsoge 0 10 10 10 107!
................................................... Angle () creeerereeeree e
0 17.1+1.3¢ 49.7+£3.8 59.8%5.1 79.5t 4.5 101.7+ 9.1
1 22.3*+1.9 54.3+£3.9 69.2+4.7 81.4+6.6 109.2+ 8.8
10 33.6+2.3 63.4+4.8 71.9+5.8 90.1+7.7 117.1x10.2
100 65.1+3.9 79.7+6.4 94.4+6.9 120.5+11.0 135.0+10.9

17 Angle degree between laminae and sheath.
2/ Standard error of the means.
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Table 3. Combining effect and interaction response of homobrassinolide with auxins on the rice lamina

inclination test.

Auxin analogues (ppm)

HBR_concen. IAA 2,4-D
1 10 100 1 10 100
......................................................... 4L PPN
107 106™72 131° 191+ 1097~ 128° 160°
1073 110° 115° 202+ 116° 120° 158°
102 99° 117* 162* 102° 113° 152**
107! 101° 114* 140*~ 107" 115** 133+
0
1) % : treated over untreated
2) Interpretation of interaction
o . additive response (-5-+59%) - . antagonistic response(6-10%)
+ . synergistic response(6-10%) -- . antagonistic response (above 11%)

+ + : synergistic response(above 11%)
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Fig. 1. IAA-homobrassinolide relationship in their effects on coleoptile segment growth responses of oat
seedlings grown under red light, Vertical lines represent the standard error of the means.
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Table 4. Combining effect and interaction
response of homobrassinolide with IAA
on the oat coleoptile segment growth

test.
1A ‘% concen HBR concentrations(ppm)
ppm) 0 0.3 1 3
..................... 04D erreeieee
0 100 107 110 118
0.03 115 138+ 148 1637
(121) (124) (130)
0.1 138 151* 159+ 165**
(142) (133)  (149)
0.3 154 160° 166" 168*
(157) (159)  (162)
1 168 174° 167° 174°
(170) a7y (174)
1) 9% : treated over untreated
2) Interpretation of interaction
o : additive response (-5-+5%) - @ antagonis-
tic response (6-10%)
+ : synergistic response(6-10%) -- @ antago-

nistic response (above 11%)
+ + : synergistic response (above 11%)
3) ( ) :expected value of interaction
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Table 5. Relationship between homobrassionlide and IAA on the hypocotyl elongation of radish seedlings
by different section types under various concen trations.

[AA concentrations (ppm)

Section types HBR concen.
(ppm 0 3 10 30 100
.......................................... MY coevrrrmenanereresmminessiormamnnianenne

0 11.7£0.6¥ 13.3+1.1  14.2+1.1 14.7+1.0 13.7%1.1

Attached cotyledon 0.3 14.61+0.6 16.9+1.0 17.3x1.0 17.1x1.3 13.8%x0.9
1 15.3+0.9 17.7+1.2 17.0+1.1 17.2+1.1 13.8+1.0
3 16.7+1.0 18.6+1.5 17.8+1.4 17.3+1.1 13.6+1.3
0 11.5+0.9 12.5£0.9 13.9+1.1 13.4+0.9 12.6+0.8

Removed cotyledon 0.3 13.2£0.6 14.9+1.1 14.7%1.0 13.6+1.3 13.5%£0.9
1 13.9+0.7 14.3+1.2 13.94+0.9 13.7x1.0 13.8+1.1
3 14.1+0.9 16.2x1.1 14.4x1.1 15.0+1.2 14.0x1.1

1y Length of hypocotyl section.
2/ Standard error of the means.
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Table 6. Combining effect and interaction response of homobrassinolide with IAA on the hypocotyl
elongation of radish seedlings by different section types.

. HBR concen. [AA concentrations (ppm)
Section types
(ppm) 0 3 10 30 100
.......................................... %11
0 100 144 121 126 17
Attached cotyledon 0.3 125 14472 148~ 146° 1187
(136)* (141) (144) (138)
1 131 151" 145° 147° 118"
(141) (146) (149) (143)
3 143 159° 152° 148~ 116~
(155) (155) (158) (153)
0 100 109 121 117 110
Removed cotyledon 0.3 115 130° 128° 1187~ 117°
(127) (133) (129) (124)
1 121 124° 1217 117 120~
(128) (138) (134) (129)
3 123 1417 1257~ 130- 1227
(130) (139) (136) (13D

1) % : treated over untreated

2) Interpretation of interaction
o : additive response(-5-+5%)
+ . synergistic response(6-10%) -~
+ + [ synergistic response (above 11%)
() . expected value of interaction
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