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In Lyl i)

The plant growth borpone gibberellin causes cells in
tha stem internogdes of plants to elongate.  This has
been demonstrated in both vormal and dwarf plants
(Zcott, 1977 . Cabbages have been induced to grow to two
meters tall by the corvect application of & gitberellin
tStern, 1R85 Response to a trestmemt with
Jibbevrellin has been shown to be guite rapid (Carr,

1972,

The ef fect of gQibbevrellin on plant growth was first

cdeseags of rice plants

[

described in Japan in 1303 as
called "babanas” or foolish sesdling.  This desszse
caused af fected seadlings Lo ecooms Lhin, pale gresn,

and much talleyr than uninfected plants.

I 1895 Hovdl dctentified the cause of this problem Lo bDe

imperfect form of the fungus Gibberella fujikurol .

f
3

Ivi 1326 Purosawa grew G, fuiikurol and abtained a cell
fres axtract from the growth mecium. 42 btreated rice

and maize ssedlings with this extract and obtainsd the
zame effect as rice growers had observed and called

e ey g #

“lakanas

Since that time, 24 gibberellins have De=en

isolated from the fungus 6 fujibured . Anorg thesse is



gibbereXllic acid (GAg). I 1252 MacMillan and Suter
isolated GAy from immaturse seeds of FPhaseolus
coccineus.  This was the first isalation of a
gibkeraellin from a higher plant. Now 42 of the known
57 gibberellins have been fourd in higher plants.

Also many gibbersellins have been synthesized. The
first to be synthesized was GA; . This was done by
Corey et al., in 1972 (MacMillan, 19 3, Work is still

continding on the synthesis of gibberellins,

Furpose of this sxperiment)

The purposs of this experiment was to test the effects

from traating ga—-1 mutants of Arabidopsis thaliana with

GA o, GAR and GA at. diffaring concentrations snd
differing time schedules with particylar intsrest
dirgcted toward finding how late traatments can be
delayed and how small amounts of Ga can be gilven
without decreasing height and sesd production from that
which is obtained from four wesekly tregtments of GA

a2t 10 mzlar concentration with the first treatment at
two weeks from the day ths seseds wers planted.

Howeveary, al four weeks into this expeviment the
circulating fan on the growth chamber containing the

plants stopped functioning., This allowsed the chamber



tio heat up to about 20 degreses F. After this the
plants began to mature salier than is wusuzal and
thereforse there was not a neasursable seed production
=0 I was not able to comsider effects on seed
production at this time. Also these plants did not
attain the final height that is wsuwally found with
these types of treatments, but comparisons can still be
made as to the Jdifferences in heights since all the
plants were subjiscted to the same heat. Tt woulad of
coarez have Deen Deglh to begin the experiment over, but

Lime was not available to do this.

PDesign of expermant!

This expariment was selt uwp Lo be analyred as & Model I
three—-way ANOVA.  The dependent varidzle to be measured
was plant height after siz wesks of growth from the

date the sseds were planted (seed weight would also

fave Deen measured if this had been possibile).  The
alpha level chosen was 0,05, The analysis was done by

computer using 5A%.

Factors were,

GR



with levelse of:
GA 4
GRyyy
Gf g e
Concentrations
with levels of !

1&‘3

10~
Treatments
with levels of .
A One microliter at two weeks and each wesk after

for threse more wesks

E One microllter at two weeks only
C One microliter at two weeks and at thres weshs
0 Ore microliter at three weeks only

Dample size was 10 plants for each group making a total
af 240 plants for the expasrimant. I did a pilot study
garlier which indicated that due to the variance of
associated wilth these plants, a sample size of 20 would
have been desirable.  However, this was not possible
due to space limitations and the fzact that this
gxperiment was designed to fit into a larger experiment

which is ongoing and has a sampleg size of 10,

Me tFonds



Growth mediumn

Hoagland’'s solution was prepared and pH adjusted with
sipdium hydroxide to pH 5.6, This was solidified with
% agar. 15 ml oof this was added Lo each 20 ZOO mm
culture tube which was capped with a plastic cap.

These were sterilized in an autoclave for 20 minutes.
Frocedure for starting seeds!

Deeds af ga—1l mutant of Avabidopsis thaliana were
sualked for 10 minutes in 1/4 strength Cloros liguid
bleach with two or three drops of dishwashing liguid
addad as wetiting agent.  Then these wars rvinsed three
times iv sterile daminsralized water. MNest the sgeds
wi e moakesd dn Gﬁj 10°3 for one hour.  This is
nacessary for germination of these ga-1 mutant seeds
These ware agaln rinsed three times in sterile
demineral ized water ., The sesds were then planted with
a sterile pipgtite onto & petri dish containing 20 ml of

Hoamgland' s solution solidified with 2% aoar.
Ctal tura!

Flanie were grown in a Sherer Gillett growth chamber

manufactured in Marshall, Michigan.



Treatmsnt.

Treatments were administered with an Eppendaorf digital
pipette 4710 micropipetesr .  GA,, and GAyp were not
soluble at 1077 molar concentration.  Therefore, in

order to administer a onse micvroliter 10*5

treatment,
the plants were given five microliters of the
appropriate GA at 107hne day and five microliters mors
the next davy. This was done in tws five microliter
treatments instead of ong ten microliter treatment
because of the difficulty in kesping a2 ten microliter
drdp from falling of f the plants.  All other treatments

wesre ove il orn] iter
Results)
The ANOVA showed & significant difference in the msans

of the plants due to the different gibberellins and due

to the different concentrations soed due o the

different treatments., Thers was also a significant
interaction between concentration and treatment. This
was tihe only interaction found, Since there were

significant differences dus to 2ll three factors, the
Duncan means comparison test was performed to find

where these differences were located.



Among the gibberellins, GAp; and GA,, o were found to act
with no significant differences. Haowaver, GA,  gave

means that were signifcantly lower than the others.

Eetween the two different concentrations, there was a
significant difference with the 1072 molar giving
significantly Righer means than the 1o molar

concentration.

Amang Lhe trestments, there were found to be
significant Jdifferences for each of the treatments.

The highest mean was obtained from treating the

plants with one microliter at two weelks znd one
microliter each week after for three more wesks,  The
nexit highest mean was obtained from treating with one
micrsliter at only the third week. The next highest
mesn wag from treating with one wmicroliter at two and
at threse weeks., The lowest mean was {rom treating with

omea microliter at two weeks only.

Digcusgion:

The results from the gibberellins and from the
concantrations are hardly surprising gsince similare
resulis have been obtained in other experiments.  The

comcentration—treatment interaction should be



investigated in futher exzperiments. The results of the
comparisons of the treatment means wers very
interesting. It does not seem strange that the
treatment withh one microliter at week two and =ach
wesk after for three more weels gave the highest means
since this treatrment supplisd the plants with more
Jibberellin than the other treatments. However, the
treatment which gave the next highest amount of
gibberellin Jdid not give the next highest means.  This
was the treatment with ome microliter at week two and

. week three. ThHe means for this treatment were third

i}

from the highest Reing preceded by means for the
treatment with one microliter at only the third week .
This seems very strangs since both of these groups of
plants had GA applied at week three, yet the group

wWhich had the additional treatment st wesk twe grew

lass. The ogroup with the lowsest mean was the treatment
with s microliter at week two only, it is

interesting that this group did less well than the

mlants treatesd only al three weeks,  This certainly

shogld he investigated further in furture experiments.

SLmmAar Yy

This experiment shows that the time and amount of



treatment as well as the type o do affect the height of
the plants. In the future I would like to repeat this
experiment since 1t was adversely affected by the
failure of the growth chamber. Alscs I wouwld like to
expand it in the area of treatment times and amounts in
arder to find the most ef%ective trgathent regime for
these plants. Also one very importaht qgéstimn wh;ch 1
was not able to address with this experiMent comcErns
the most effective time to treat these éﬁants in order
to attain seed production, Flowering gnd seead
production in these plants has been.shéén o be GA

dependent (Banzingsr, 132322
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kKey to Graphs!:

A =
-af ter for three more weeks

B = One microliter treatment at

C = One microliter treatment at
weeks

0 = One microliter

Verticle line = range

Horizonmtal line = mean

or -~ standard

Shaded area = +
amber

- »
Ballyiat bottom of range line

One microliter tyrearment at

treatment at

two weeks at sach weael

two wesks only

two weeks and at three

three weeks only

deviation

= sample sirze
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This is a continuation of the experiment began in the Fall
of 1987. In that experiment, GAa , GAs+7, and GAzo were
used in treating the plants. Since it was shown that GAa
and GAa+7 gave plant heights with no significant difference
in the means, and that GAzo gave heights with

significantly lower means, only GAa was chosen as the GA

for this set of treatments.

Since the 10-3 molar concentration gave plant heights with
significantly higher means than did the 10-¢ molar
concentration, 10-39 was the concentration chosen for this

experiment.

For this experiment three different dosage levels were used.
Plants were treated with 1 microliter, 5 microliters, and 10
microliters to see if the amount of GA given at the various

treatment times would affect the mean height of the plants.

The treatment scheme used in this experiment was as follows:

Treatment A : Plants were given GAsz at 10-3 molar
concentration at six weeks from the
date the seeds were planted. This was
done at the 1, 5, and 10 microliter
dosage levels.

Treatment B : Plants were given GAs at 10-3 molar sat
1, 5 and 10 microliters at five weeks
from the date the seeds were planted.

Treatment C : Plants were given GAa at 10-3 molar at

1, 5, and 10 microliters at both week



five and week six.

Treatment D : Plants were given GAs 10-3 molar at 1,
5, and 10 microliters at week two.

Treatment E : Plants were given GAs 10 -3 molar at
1, 5, and 10 microliters =t weeks 2, 3,
4, and 5.

Treatment F : Plants were given GA3z 10-3 molar at
1, 5, and 10 microliters at weeks 2 and
3.

Treatment G : Plants were given GAa 10-3 molar at

1, 5, and 10 microliters at week 3.

General methods and culture conditions were the same as set

up in the earlier part of the experiment.

Again the data were analysed using ANOVA to test for
differences in means and the Duncan means comparison test

was used to find where any observed differences were

located.

This time there was not the problem with growth chamber
failure causing the plants to suffer from high heat stress.
The plants were allowed to grow for 10 weeks to give good seed
production so the weights of seeds from the plants were

also analysed.

Results : The dose ( 1, 5, or 10 microliters ) made no

significant difference in the mean height of the plants.

However, there was a significant difference due to the time



of treatment. Treatment E gave the highest mean and this
was significantly higher than that given by any of the other
treatments. Treatments D, G, and F gave the next highest
group of mean heights. Treatment A gave the lowest mean and
this was significantly lower than the other means. However,
Treatments B and C gave means which could not be separated
totally from all the others. These means were grouped with
the means from treatments D, G, and F and were also grouped

with the mean of treatment A. The interaction between dose

and treatment was significant.

The effect was sort of reversed for the means of the seed
weights. In this respect the different treatments produced
no significant differences, whereas, the dosage did produce
gignificantly different measns in the seed weights. The 1
microliter dose gave the highest mean, and this mean was
significantly higher than the five microliter dose with the
5 microliter dose giving the lowést mean. The mean for the
10 microliter dose was grouped with both the 1 and the 5
microliter doses as it was between these two and could not
be placed absolutely in with either of them even though
likewise it could not be absolutely separated from either
of them. The interaction between dose and tresatment was

also significant.

Discussion

Since the lowest dose of GA gave the highest mean for the
seed weight, it would seem that the amont of GA applied

at a treatment time is not directly proportional to the



welight of seed produced. In fact it would almost seem

that the opposite were true except that the 10 microliter
dose did not give lower means than the 5 microliter dose.
Altogether, this is a little puzzling and probably needs
further investigsation in future experiments especially since
there was a significant interaction betweeen dose and

treatment.

It is very interesting that the week of treatment and the
number of weeks the treatment was given had no effect on the
mean weight of the seeds. This seems especially interesting
in light of the fact that these ga-1 mutant plants do not
produce seed at all if they are not treated with some amount

of GA.

Since the dosage made no significant difference in the mean
height of the plants it would seem that even 1 microliter of
GA 3 at 10 molar provides sufficient GA for elongation of
the plant stem. It also seems to show that additional GA of
at least up to the 10 microliter dose produces no

detrimental effect on the plant height.

Even though the treatment schedule did not affect the seed
production, it did influence plant height. Treatment E gave
the highest mean. This is also the treatment which gave the
plants the greatest number of treastments which started at
week two, which is the earliest treatment given. As far as
plant height is concerned, it seems that early treatment is
important since the second highest mean was the result of

treatment D which gave the plants one treatment of GA at



week two only. Again this time as in the earlier part of
the experiment, the height mean was greater for plants treated at
week three only than for plants treated at week two and week

three.

Summary

In this experiment seed production was not affected by the
various treatment schedules but was affected by dosage. The
fact that the higher dosages gave lower seed weights shows
that more experiments need to be done to further investigsate

possible causes for this.

The intersction between dosage and treatment for both seed
weight and plant height needs further investigation.

The fact that treatment and dosage seem to have opposite
effects on plant height than they do on seed weight even
though GA is necessary for seed production and for stem

elongation in these plants needs further study.

The effect of the three week only treatment on plant height
is very interesting. MHore extensive experimentation in this
area might reveal some information as to the ideal time

schedule for treatment of these plants.
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