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INTRODUCTION

IBEBBERELLINS are now considered fo

represent a group of plant hormones with
an action clearly distinguished from that of
auxins. Treatment of a variety of plants with
gibberellic acid (GA) was found to increase
the shoot growth and the relation was directly
proportional to the dose of applied GA (see
Audus, 1963 ; Singh, 1967 ; Devlin, 1966).

Recently, El-Gobashy (1969) found that GA
treatment significantly increased stem height,
number of leaves, fresh and dry weight of
shoots of soybean and Ricinus communis. The
increase in shoot length of GA-ireated plants
was accompanied with a decrease in stem
thickness and number of branches., In the
case of soybean, an inhibition of root growth
was observed in GA-treated seedlings.

The same author also found that stem apices
of GA-treated soybean or Ricinus plants had
more extractable endogenous auxins than those
of the untireated plants, specially at the early
stages of plant development. The activity
level of such auxins was found to be propor-
tional to the concentration of the applied GA.

The following experiments were carried out
to show if there is any interaction between
CGA and jndole acetic acid (IAA), using the
hypocotyls and radicles of soybean and Ricinus

COMMUNIS.

MATERIALS

The test objects used in the present work
were the hypocotyls and radicles of soybean
and Ricinus communis. The seeds of the two
plants were kindly provided by the Ministry
of Agriculture of U.AR.

Seeds of Ricinus and soybean were germi-
nated on moistened cotton wool in large petri
dishes in a dark room at about 30° C. Sections
from uniform hypocotyls and radicles were
excised from Ricinus seedlings when they were
6 days old and from soybean seedlings when
they were 4 days old, The sections were
excised from the upper meristematic part of
the hypoeotyls and from the meristematic
zones of radicles next to the root tips,

EXPERIMENT I

Interation between GA at a Constant Con-
centration and IAA at Different Concentra-
tions

Method.—A set of 9 solutions containing a
constant concentration of GA and
different dilutions of IAA (103, 102, 101, 109,
107% 10-% 1073, 10™* and 10 ppm) was pre-
pared. The conceniration of GA used was the
optimum concentration for the growth of the
test plants. Thus, it has been found in a pre-
liminary experiment that the optimum con-
centration of GA for the growth of Ricinus
hypocotyl sections was 10 ppm, while it was
1 ppm 1n the case of soybean hypocotyl seg-
ments. With regard fo the optimum concen-
tration of GA for the root growth, it was found
to be 10* ppm in the case of Ricinus and
107 ppm for soybean.

A contiro] set of TAA at the same concentra-
tions, just mentioned above, was also prepared
In the absence of GA.

The activities of the different solutions of
the 2 sets, in the presence and absence of GA,
were assayed using hypocotyl and radicle sec-
tions of Ricinus and soybean seedlings, At the
same time, control dishes of distilled water®
were also bioassayed.

The growth of hypocotyl and radicle sections,
expressed as percentage of the control, was
plotted against the concentration of IAA. The
results are shown in Fig. 1 for Ricinus and in
Fig. 2 for soybean,

Results.—When JIAA was used alone, Iits
relatively high concentrations inhibited the
straight growth of the hypocotyl and radicle
sections of the two plants under investigation.
By further dilutions of IAA, the growth of the
hypocotyl and radicle sections was gradually
stimulated, reached a maximum value at an
optimum concentration and then decreased at
lower dilutions of TAA (see Figs. 1 and 2).
The optimum concentration of IAA for the
growth of Ricinus hypocotyls was 1 ppm while
it was 10°1 ppm for soybean hypocotyls. With
regard to the optimum concentration of IAA
for the radicle growth, it was found to be
103 ppm and 104 ppm for Ricinus and soybean
respectively,
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When the optimum concentration of GA was
added to the different dilutions of IAA, the
growth of the hypocotyl and radicle sections
of Ricinus and soybean was markedly increased
as compared with the effect of TAA alone, The
magnitude of such synergistic action of GA
and IAA was more pronounced for the growth
of hypocotyls than for that of radicles of the
two plants (Figs. 1 and 2),
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EXPERIMENT 11

Interaction between GA at Different Concen-
trations and I1AA at a Constant Concentration
Method.—A set of 9 petri dishes containing

a constant concentration of IAA and different

dilutions of GA (103, 102, 10%, 100, 10°1, 1072,

1078, 10 and 10-° ppm) was prepared. The

iconcentration of IAA used, was the optimum

concentration for the growth of the plant
material as found in experiment 1. The opti-
mum concentrations of IAA for the growth of
hypocotyl sections was 1 ppm in the case of
Ricinus and 10! ppm in the case of soybean,
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For the radicle growth of Ricinugs and soybean
the optimumn concentrations of TAA were 1074
ppm and 10-3 ppm respectively (see Figs, 1
and 2),
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Another set of 9 dishes confaining the above-
mentioned concentrations of GA, in the
absence of IAA, was also prepared.

The activities of the different solutions of the
two sets, in the presence and absence of IAA,
were assayed by hypocotyl and radicle sections
of the 2 plants under investigation. Control
dishes of distilled water were also bioassayed.
The results are expressed graphically in Fig. 3
for Ricinus and in Fig, 4 for soybean.

Results,—The growth of the hypocotyl and
radicle sections of Ricinus and soybean was
inhibited by the relatively high concentrations
of GA (Figs. 3 and 4). At lower concentra-
tions, GA stimulated the growth of the plant
sections. The optimum concentration of GA
for the growth of the hypocotyl sections was
shown to be 10 ppm and 1 ppm for Ricinus
and soybean respectively. For the radicle
growth, the optimum concentrations of GA
were found to be 10" ppm in the case of Riclnus
angd 10 ppm for soyhean,



Aug. 5, 1970 ] Interaction between Gibberellic Acid and Indole Acetic Acid 54
RIS aeme  GA FIAA When the optimum concentration of IAA was

CONTIROL

OF

AS *h

SECTIONS

OF

GROWTH

SECTIONS AS % OF CONTROL

GROWTH OF

IAA
(03ppm)

T T W W o 1]

180
160
150

120

RELATIVE CONCENTRATION OF GA (PPm)

FI1G. 3

SOYBEAN

120 TAA
{5 o
lﬂ X —'::‘;‘-;:r - -h-;;- mmmmmmmmm Hzo

N,

80F  Hypogolyt :

ﬁmm i i P S ot
et P F NN
SELAESYE  CONCENTRATION OF OA (PPm)
FIiG. 4

added to the different dilutions of GA, they
showed a synergistic action on the growih of
the hypocotyl and radicle sections of hoth
Ricinus and soybean (Figs, 3 and 4),

DISCUSSION

The possibility that gibberellin acts by
protecting or stimulating native or exogenous
auxins has been raised by a number of workers
(Paleg, 1965 ; El-Gobashy, 1369).

In the present investigation, a synergistic
action is found between GA and IAA, Such
synergism was more evident in case of hypo-
cotyl growth of Ricinus and soybean than in
case of their radicle growth. In support of
this observation Brian and Hemming (1961)
reported that synergism could be demonstrated
not only between GA and IAA but also bet-
ween GA and certain synthetic auxins.

A very tempting explanation of (GA and IAA
synergism is that GA directly or indirectly
inhibits metabolic destruction of 1AA. Another
satisfactory explanation is that gibberellin
may stimulate some steps in the Dblosynthetic
pathways of auxins (Paleg, 1963). Supporting
this view, Kuraishi and Muir (1964) and Muir
(1964) have found that treatment of tomaio
ovaries or dwarf pea apices ylelds preparations
that were able to convert tryptophan to auxin
at a greater rate than preparations from un-
treated plants,

SUMMARY

A possible interaction belween gibbereilic
acid (GA) and indole acetic acid (IAA) was
investigated using the hypocotyls and radicles
of soybean. and Ricinus communts as test
objects. There was a marked synergistic
action between GA and IAA. Such synergism
was much more evident in case of hypocoty!
growth than in case of radicle growth.
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