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The story of growth regulators is one of
the fascinating chapters in the modern agriculture. Many
interested workers in the field of agriculture are employ=-
ing the knowledge of the growth regulators for the improve-
ment of crop production. New methods for the control of
plant growth and development through the use of growth
regulators constitute one of the most spectacular agriculturel
applications in recent times. Flowering, fruit set, fruit
drop, dormancy, root formation and even the suppression of
undesired plants can all be controlled by a judicious
selection and application of the growth regulators., Many
workers carried out their works for the study of the physio-
logical effect of growth regulators dn cereals, vegetable
crops, fibre ylelding crops, sugar ylelding crops and many
horticultural plants, elther as seed treatment or spray
applications. In many casesthey found the general growth

stimulation of the growth regulators.

In recent years it has been known that
gibberellic acld, a white crystalline substance produced by
culturing the soil fungus Gibberella fujukuroi, has held
out good prospects in stepping up of crop plants. Hence
considerable attention has been devoted by many workers
on the effect of gibberellic acid in growing plants. Some
of the important responses of gibberellic acid are stem

elongation and growth increase, induction of early flowering
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and fruiting fruit set etc. Available results indicate
that gilbberellic acid 1s a potent tool for increasing pro=
duction in several sub tropical fruite. But investigations
regarding the utility of this plant growth regulator in

the improvement of cereal crop production is still inadequate.

In the present investigation the study of
the plant growth regulator namely gibberellic acid 1s confined
on rice. Rice is the most important eingle article of food
in India. India's annual requirement of rice exceeds her
production and the deficit 1s met by imports. Hence efforts
are being made in various direction to increase the production
of rice. Here an effort is made to evaluate the effects df

gibberellic acid on the morphological growth as well as yleld
of Oryza sativa.L.
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The emergence of gibberellic acid as a
potential plant growth stimulator was far from sudden,
Japanese research from 1926 to 1939 had taken the gibbe=
rellin story to quite an advanced stage. A rice disease,
one symptom of which was the exceptionally tall growth of
infected seedlings was found in 1926 by Kurosowa, to be
caused by a soil borne fungus gibberelle fujikuroi, which
is now known as the perfect stage of an imperfect fungus
fusarium Boniliforme. Yabuta (1939) had isolated an active

orystalline substance from culture fllterates of this fungus;
and they called this growth promoting substance gibberellin
A, There is a gap in sequence of events until approximately
the 1950's, when Brian in Imperial Chemical Industries
research in Britain and independent research by Stodala in
UsS. Department o} Agriculture, both isolated a purer sube
stance from cultures of this fungus., The British isolate
was called as gibberellic acid, and the U.S, isolate &t

first called gibberellin X, was later prdved to be gibbe-
rellic acid,

Thus far nine distinct gibberellins have
been isolated, six from the metaboliec products of the fungus

gibberella fujikuroi, A1, A2, A3, A4, A7, A9 and four from
the lmmature seed of Phaseolus multiflorus Lan. AL, A5, A6,
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A8 according to Stuart and Cathey (1961) ani Rappaport and
Singh (1961), The different members differ slightly in
structure and show slight differences in physiologlcal effect,
Gibberellin A3 was found to be the most active and gibberellin
A2 the least under any circumstances according to Stuart and
Cathey (1961).

The history of the gibberellims and reports of
their physiological activities had been reviewed by Stowe and
Yamaki (1951); Phinney and West (1960) Datta (1960) Stuart
and Caf.heg (1961) and Rappaport and Singh (1961) Wittwer and
Bukovac (1958) evalueted the gensrel effects of gibberellin
on growing plants,

The physiological action of gibberellic acid
on growing plants has been studied in many parts of the world
by mAny workers, It has been reported that invariably all
kinds of plants responded to the treatment with gibberellic
acid, but of this voluminous sateriel, only those reports
which are directly related to the present investigation are
discussed in this review,

\
GERMINATION

8ince the discovery of gibberellic acid many
workers have studied its effects on germination of various

seeds, It has been frequently observed that seed germination

T Nt
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time 1s reduced by gibberellin treatment., Hayeshi (1940)
found that barley and rice germinated more rapidly as gibbe-
rellin concentration increased, but since finel germination
percentage were nearly completion in all cases, no effect
on totel germination can be dicerned. Kahn, Goss apd Smith
(1957) observed the effect of gibberellic acid on the germi-
nation of lettuce seeds and proved that gibberellin can sube
stitute the red light treatment required to break dormancy
with seeds of lettuce, This effect was not reversed by
exposure to far red light sufficient to reverse ths red
light effect,

Movey and Wittwer (1959) obtained incremssed
rate and percentage of germination in blue grass by soaking

the seeds in 100 or 1000 ppm gibberellic acid solution,

Pisani (1959) found that the application of
10 ppm gibberellin in water solution to the seeds of lettuce,
spinach, egg plant, radish, marrow, bean, carrot and onion

had favourable effects on the speed and amount of germination,

Pierl (1959) observed that the treatment of
vine seeds by 10 days immersion in 10, 25, 50 or 100 ppm of
gibberellic acid induced seedlings to grow faster than the
controls for about a month, But before the end of growing

season they were overtaken by the control,
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Pollock (1959) found that gibberellic acid
- stimulated the germination of dormant barley grain and
showed ? synergestic effect with hydrogen sulphide.
Low concentration of gibberellic acid increased the

rate of germination of non dorment dehusked grain.

Herich (1960) observed that when seeds of
Cannabis Sativa were soaked for 24 hours in solutiomns
containing 5, 10, 25 and 100 ppm of gibberellic acid
and increased percentage of femele plants were obtained,

the highest increase being caused by 10 ppm concentration.

Nekrasova {1960) found that cherry seeds soaked
in 0.02% gibberellic acid for 48 hours and peach seeds
for 24 hours, had no effect on the germination of unstra-
tified seeds from which the whole seed coat was not
removed; but advanced germination by 3 to 4 days in peach
and sour cherry seeds from which the whole seed coat

was removed.

Panli and Stickler (1961) found that the seeds
of Midland and Westland grain Sorghun were germinat ed
in the laboratory in solutions containing 0, 25, 50, 75
end 100 ppm gibberellic sacid. The rate of germination

of all varieties was uneffected by gibberellic acid.

Zujagina (1961) found that germination of freshly

harvested secds from seven specieés of Nicotiena and from a
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hybrid of Nicotiana species x Nicotiana tobaceco was greatly

improved by placing them in petridishes moistened with 0.02%
gibberellic acid,

Vinodhini Vasudevan and Moosa Sherif (19$3)
studied the effect of gibbersllic acid on the germination
and initial growth of paddy seeds of variety TKM6, The
finel germination percentage was not affected by any conp=-
centration of gibberellic acid, with the exception of 80
and 40 ppm oconeentration which almost completely inhibited
germination, But regarding the initisl growth, the pre
soaking of paddy seeds in the various concentrations of
gibberellic acid significantly proved superior to seedlimgs
grown from water soaked and unsoaked seeds with regard to
increase in the initial shoot height which increased with
increasing concentration of gibberellic acid,

STEM_ELONGATION

The most typical and striking plant response
to treatment with gibberellin is stem elongation. Elongation
is mainly due to0 linear extension of cells, Cell multiplica=
tion is also partly responsible for it, Haresloop (1961)
observed that the cell number across the pith was not affected
by glbberellic acid treatmentj but the fimal number of cells
in the longitudinel axis was greatly inereased., It wes tonctlu-
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ded that gibberellic acid increesed the rate of cell elonga=

tion,

Sachs apd Leng (1957) found that the stem
elongation in Hyoscyamus is the result of a great increase
in the number of cell divisions in the sub apical region of
the stem; thus proving that gibberellin may function as a
regulator not only of cell elongation but alspo of cell
division.

Phinney (1956) observed that application of
very low concentrations of gibberellic acid to dwarf Corn
plants resulted in plants indistinquishable from genetically
tall plants, In 4 dwarf mutants of Maize, gibberellin brou~
ght growth rates up to that of treeted normsls, When treat-
ment was stopped the mutants slowly returned to a dwarf

growth rate,

Marth, Audia and Mitchell (1956) studied the
effect of gibberellic acid on growth and development of 49
plant specles, The helghts of snap beans, scyabsans, ground
nuts, peppers, egg plants, masize and barley wers in most
cases doubled and in some case tribled, Stem elongation
was induced in most plants being slight in conifers, nil in
onions and gladioll and very marked in young growth of beans,
orange seedlings geranium, Japanese maple, Capsicum, Poin-

settia, soms rhododendrons, Sugar cene, tomato and tullp tree,
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Bukovac and Wittwer (1956) observed that
glbberellic acid stimulated stem elongation of pea, bean,
tomto, celery, capsicum, sweet corn, squash, cucumber,
lettuce and cabbage grown in nutrient solution or soil in
the green house, Dwarf peas grew taller than normally tall
types, Bush beans were changed to twining forms, Cabbage
and lettuce responded by rapid elongation of internodes
without head formetion, Capsicum grew to double or trible
their normel height, Squash and Cucumber plants increased
in height,

Brian and Homming (1957) found that stem
extension of dwarf peas was accelerated by gibberellic acid,
But stem extension of tall peas was not affected by gibbere~-
1llic aeid,

Hudson (1958) observed the elongation in
Raspberry. If weekly treatment of gibberellic acid at low
concentrations are applied to the stem apices immediately
after the transfer from 18° to 10°. the internodes continue
to elongate, Moreover, 1f gibbersllic acid is applied after
rosettes have formed, the stems will start to elongate again
at once, The gibberellic acid changes the reaction of the
plant to its environment, in this case causing a shoot to
grow under weather sonditions which would normelly prevent

it from elongating.
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Morgan and Mees (1958) sprayed a variety of
crops including grass wheat, potatoes, turnips, carrots,
peas, runner beans, lettuce, ecelery, black currents, kale
and maize at a rate of 2 ounces per acre, In all the
cases growth stimulation was observed, Pronounced stimu.
lation of vegetative growth was also observed in peas,
runner beans, black currants, potatoes, carrots, turnips
and lettuce, Stoddart (1958) found internode elongation
in red clover when it was treated with gibberellic acid,

Kuppuswami and Narayanan {1958) observed
that higher concentrations of the chemical at 50 and 100
ppm brought about inoreased vegetative growth of Arabica
coffee seedlings mainly through the extension of internodes,
The optimum concentration appeared to bs 5C ppm,

Chekravarthi (1958) reported the effect of
gibberellic acid at concentrations 1, 10, 100 ppm on ten
days seedlings of Sesamum indicum. Most treatments resulted
in elongation of internodes, the degree of which was directly
proportional to the concentration,

Bonde and Moore (1958) reported that single
sprays of increasing concentration of gibberellic acid in
the range of 0,0015 to 15,0 mg/L had inoreasing stimulatory
effects on stem elongation of dwarf telsphone peas, Height

inoreases at all concentrations were reported to be greater
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in plants treated at 20 days age than in those treated at
10 days.

Bench « Anderson (19%58) observed stem elonga-
tion in azalea, ochrysanthemum, coleus, dhalia, geranium,
stock, sunflower, bean, maize, pea, potato, glass house and
outdoor tomatoes and vine., The ooncentrations used were 50,
100 and 200 ppm, Gibberellin applied in lanolin induced
elongation in hydrangea, holly, jumper, 1iliac, rose and

viburnum,

Pisani (1958) observed significant lengthen~
ing of internodes in growing Zuchinis (a small type of
marrow) when the seedlings were treated with aqueous solu-
tions of gibberellin at 50 or 100 ppm, Stem length avera=
ged 29.5 cms at 50 ppm, 35 oms at 100 ppm apd only 11 oms

without treatment .

Simeo et al (1958) reported that at the 10
or 50 ppm concentrations stem at leaves elongated rapidly

in tomato plants during the 10 days following treatment s,
They were deficient in supporting tissues and becamwe
pendulousst the shoot tips,

Mazzani and Gonzalez {1958) observed that

germination of Sesame, bean, tometo and papaw seeds was
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unsltered by seed treatment with gibberellin, which caused
elongation of the internodes, Repeated treatments had
cumulative effects and very high concentrations were

phyto=-toxic,

Dol jakoff = Mayber and Mayer (1959) observed
that in 1e§tuoe prolonged application of gibberellic acid
effects the internodes resulting is elongation and ocauses

earlier flower formation.

Thekur and Negi (1959) found that an inorease
of 2743 oms in height of the main shoots in treated sugarw
cane, BEach main shoot had 4 additional internodes, The
tiller growth was adversely affected both in number and
development, The average height of the tiller was lower
by 4 cms,

Stoddart (1959) studied the response of S,123
extra late flowering red clover in the year of sowing to
three sprayings of gibberellic acid at 28 days intervals,
Fewer stems were formed on the treated plants, but their
thickness apnd the number and length of the internodes were

inoreased,

Gundersen (1959) observed that gibberellic
acid promoted elongation of Begnonla stem partly by cell
wall elongation and partly by acceleration of cell division,
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Soost (1959) studied the effect of gibbere=
11lic acid on tomato plants of a gametic dwarf variety and a
normal variety, Gibberellic acid applied in amounts of 30
and 60 mg/plant to 4th expanding leaf produced significant
increases in stem elongation, The 30 mg treatment produced
a relatively greater response in the normal variety theam in
the dwarf variety, The increase in plant height was mainly
produced by elongation of nodes below the point of applica~

tion.

Staut (1959) found that 100 ppm of gibbere-
11lic acid sprays increased the height, internode number and

internode length of Hibiseus Cannabinus, Corchorus c¢liforius,

Cannabis Seliva and Zebrina pendula,

Alder et a1 (1959) treated malze varlety
pioneer No.395 with 1 or 3 mg gibbersllic acid prior to
tasselling at 30% tasselling or at complete tasselling in all
combinations, Gibberellic acid increased the height of all
plants treated, treatment at 30% tasselling was found to

have the greatest effect.

Coleman et al (1959) found that appliecation
of gibberellic acid in different concentration to the growing
sugarcane plants increased their height but reduced stalk
diameter and tillering,
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Torrl and Nakagawa (1959) observed growth
promoting effect of gibberellin on the tea shoots, Consi~
derable growth stimulus was observed in the young shoots
of tea plants sprayed with gibberellic acid, The main
offects were longer internodes end thinner and more fraglle
stems, The optimum concentration eppeared to be 50 - 100 ppm
and although 3 = 9 sprayings were mde, 2 - 3 are thought to
be adequate.

Mc vey and Wittwer (1959) studied that a
foliasr spray of 100 ppm applied to 3 weeks after the emerw
gence of blue grass resulted in increases in growth a week
after treatment which was equivalent to that made by the

controls in 3 weeks.

Niokerson (1959) studied the effect of gibbe-
rellic acid on five different kinds of maize, Malze of the
well defined races, parker Flint and Z~apalote Chico and the
inbred variety span cross were grown in the field and treated
with distilled water or aqueous solutions containing 5 ppm,
or 25 ppm or 125 ppm or 625 ppm of gibberellic acid, ZBvery 3
days through out the growing season 1 ml of appropriate solu=-
tion was applied to the apical leaf cavity of each plant,
Increases in plant height resulting from gibberellic aeid
treatment did not occur in the same nodes in different varie~
ties of maize or to the same extent for particular nodes 1in
plents of the same variety receiving different levels of gibbew
rellic acid, Gibberellic acid affected inbred variety to the
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Allan et al (1959) studied the growth
responses of 6 wheat varieties injected at 6 weekly intervals
with concentrations of gibberellic acid ranging from O to
1000 ppm under glass house conditions. The varieties were
(a) Dwarf Tom Thumb (b) Semidwarf Sen, Seun 27, Norin 10 x
Brevor 2238 and Norin 10 x Brevor 14; (c¢) Standard height,
Burt apd Kharkof MC,22, The effect of the treatmem: on
plant height, size of internode and spike emergence of the
6 varieties was determined and compared, The dwarf and
semi dwarf varieties were not induced to grow to norml
height by treatment with gibberellic acid, Standard height
varieties were stimulated significantly more than short

varieties,

Jenhari et al (1960) observed a marked
improvement in the growth of spinach with different concen=~
tration of gibberellic acid, The meximum average height was
observed under 10 ppm.

Torii and Nekagaws (1960) fourd that spraying
with gibberellic acid increased the growth of tea shoots from
2,5 end 3,5 mm per day in the first, secomd ami third plucking

seasons to 3.9, 3,9 and 6.3 mm respectively,
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Sircar and Rothin Chakravarthy (1960)
pointed out that the effect of gibberellic acid on jute
plant is likely to be of considerable economic importance,
The treated plants showed increased height in comparison
with the control after one week of application, The basal
circumferance was also increased by gibbersllic acid treate
ment, 10 ppm (with lanoclin paste) showed the best effeot as
the quantity and percentage of fibre extracted,

Fish F (1960) observed that gibberellic acid
injected into growing Datura Stramonium plants increased

internode length especially on the treated side with some
axial splitting.

Singh, Randhawa and Jain (1960) studied in
detail the responses to the application of gibberellic acid
in strawberry variety "Pusa Dwarf Early", They found that
gibberellic acid sprays inoreased the height and spread of
plants, number and length of runners, hastened flower formae=
tion and frult maturity and inoreased the total yield and
qualify-of fruits,

Narasimham (1960) tried different doses of
gibberellic acid were applied to the apex of tobacco shoots
by the microdrop method., Responses were noted within one

week even at the lowest dosage while after 4 weeks shoots
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recelving 500 mg per plant had increased in height about
200% compared with the control; mainly because of longer

internodes.

Misra apd Sahu (1960) found that treatment
with gibbersllic acid stimulated elongation of an early
variety of rice No, 136, The treatment consisted of soaking
seeds before sowing for 72 hours, followed by a post sowing
foliar spray with varying concentration 1, 10, 100, 250,
$00 ppm of gibberellic acid, The spraying commenced with
28 days 0ld seedlings and continued once a week till the
time of ear emergence, Gibberellic acid brought about a
decrease in the production of tillers and leaves along with
a conspicuous elongation of the main shoot and tillers in
comparison with the controls. The promotion or inhibition
with regard to the vegetative characters strictly followed
the concentration gradient of the chemical within a range
1 to 500 ppm.

Frey (1960) observed that putnem oat plants
were sprayed@ with gibberellic acid in concentrations of 10,
100, 1000 apd 2500 ppm at 24 hours before amd 24 hours after
anthesis caused 10 = 50% elongation of the upper internodes.

Gopalachari and Naidu (1961) found a marked
increase in the height of tobacco plants treated with glbbe-
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rellic acid et 50 micro grain, 100 mg end 150 mg levels.

Gardner end Kasperbauer (1961) studied the
effects of gibberellic acid ss a seed treatment and as a
foliar spray on dwarf grain sorghum under glass house end
field conditions. Concentration of 10 or 100 ppm gibbere-
1lic acid hastened emergence and increased initisl height
of the plants; but both of these effects were short lived.

Anupsingh Sandhm end Akhtar Husain (1961)
studied the effect of gibberellic aclid as & seed treat-
ment on the growth of Bajra (Pennisetum typhoides). They
observed that the concentration of 100, 250 and 500 ppm
of gibberellic acid showed significent increase in seedling
height at 5% level of significence.

Rabindrakrishne Mukherjee end Datta (1962)
found increasse in finael height of brinjal plants to 32%
and 62% over control in 100 and 1000 ppm gibberellic acid
respectively. This was meinly due to the extension of
internodes, which 4did not however incresse the basal

digmeter of the stem.

Sekhara Rao (1962} observed that treatment
with any concentretion of gibberellic acid above 200 ppm

cansed considerable injury to Bermuds graess. At a
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concentration of 10 ppm the action of gibberellic acid

was nenlfested in visidle lengthening of the internodes.
Concentrations of 50 and 100 ppm resulted in a lengthening
of the internodes; the 5th internode from the apex being
0.5 cm longer than that of the controls. Gibberellic acid
at 200 ppm caused some injury to the leeves visible 3 days
after application. At all concentration used response of
Bermuda grass to glbberellic acid was visible within 48 to

60 hours.

Appale Naidu and Satyanarayana Murthy (1962)
reported that gidbberellic acid had no effect on the elonga-
tion in two of the 4 mesta varieties treated. But the
other twe varieties which were more succulent than those
that had not responded showed a significant increase in
sten elongation. The increase in shoot extension is mostly
due to increase in internodesl elongation and not due to
preoduction of internodes. The differential behaviour of
4 varieties seem to depend on succulence of the shoot
rather than the tallness or dwarfness of the plant in ite
responses to treatment with gibberellic acid.

Paul Thomas, Krishnamurthy and Madhava Rao
(1963) found that treatment with gibberellie acid at 10,
50 and 100 ppm increased the height of mango scedlings by
56.0, T1.3 and 80.8 percent respectively within six months,

compared with a corresponding increase of 29.0 percent in
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the untreated plants. Concentration of 200 and 300 ppm
similarly produced significantly taller plants, the higher
the concentration, the taller the seedling. Three appli-~
cations of gibberellic acid at 10, 50 and 100 ppm were
found te be more effective than one of two applications

at 10, 50 and 100 ppn. They also noted that the grape
fruit seedlings treated with 100 ppm gidberellic acid
recorded 76% increase in helght over control with propor-

tionately smaller increase in the lewer concentratiins.

EFFECTS ON FOLIAGE

Marked changes in leaf shape, size and
nunber have resulted in several plants from gibberellin

treatment.

Yabuta (1941) found the leaves of the
treated tobacco to be on the whole smaller and paler than
the cortrol. But the largest single leaf was found on
treated plants. Also the number of leaves in two of the

4 tobacco verieties was more than doubled.

Marth et al (1956) reported that treated
plants belonging to various genera and species developed
temporarily paler leaves either narrower or breader than

normal.

Pilet and Wurgler (1958) observed that
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elongation of the petiole was the most obvieus reactien
to treatment with gibberellin. There was also an increase
in length and in total leaf area in Irifolium echreleucum.

Morgen and Meas (1958) found that
the stimulation caused by gibberellin treat was accompa-~
nied by yellowing of the grass, but recovery to a normal
green colour wae speeded up by the application of a
nitrogenous fertilizer et the same time as the gibbere-

llic spray.

Humphries {195%) in his studies on the
effect on the growth of Mgjestic potato observed that
gibberellic acld increased léaf area. The treatment
caused a persistant chlorosis of the leaves which never

became as dark green as an unireated plant.

Pisani (1958) found that treatment
with gibberellin inm growing Zucchinis resulted shorter
leaves with longer petioles than the controls. The
untreated plents had the maxinmum number of leaves.
Treated plents were chlorotic. A month after the last

treatment normal chlorophyll content was restored.

Simao (1958) sprayed tomato plants
twice (19 and 25 days after tranaplanting) with 0, 1, 10,
or 50 ppm solution of gibberellic gcid. Treated plants
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became chlorotic to an exten§ depending on the concen-
tration used, but partially recovered the green colour
within 4 days of treatment. The new leaves are longer
and narrower with much less indented margins than usual

and the texture was softer.

Thakur and Negi (1959) observed that
gibberellic acid increased the leaf area in sugarcane
plant by 243.1 squire centimers. The treatment adversely
affected the leaf development in the tillers. The average
leaf number in tillers was lower by 2.6 and leaf area by
368.8 squire centimeters in treated plants.

Stoddart (1959) found that gidberellic
acid@ brought about an increase in petiole length and a
parellel increase in leaf area in late flowering red
clover. Secondary branching was not significantly
increased, but the gidbberellic acid treated plants produ-
ced a large number of tertiary branches from axillary
buds on the secondary branches. Cauline leaves showed
an increased length/breadth ratio at each node with
treatment, the ratio tending to be most marked at thoase
nodes where leaf formation coincided with gidberellic
acld spraylng. Leaf thickness was also increased by
gibberellic acid treatment.

Staut (1952) recorded observations on
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the effects of 100 ppm. of gibberellic acid on Hibisgus
Cannablnus, Corchorus olitorius, Canabis sativa and
Zebrina pendula. Changes in leaf shape, peticle length
and auxillary shoot length were recorded for some of the
plants.

Soost (1959) observed that a meduction
in the number of leaf lets per leaf and a change to entire
rather than serrate leaflets occured in all gibberellic
acld treated tomato plants. The gibberellin applicatione
produced leaves and initiated indeterminate growth on

the genetically non-leafy determinate inflorescences.

Mcvey and Wittwer (1959) reported a
slight reduction in the blade within the spring sown
Merion blue grass consequent on the application of
gibberellic acid but 1t induced chlorosis. This would
be partially alleviated by the addition of one or two
1lbs, of nitrogen per 1000 sgq. feet,

Scarascia - Venezian (1959) reported
that the gibberellic acid treated tobacco plants produced
significantly longer leaves, but no increase in number of
leaves. The leaves of the treated plants were narrow and

had irregular margins.
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Fischnich et al (1959) applied
gibberellic acid with the concentration ranging between
5 and 100 mg on the apices of potato plants. They
observed elongation of internodes and a paler green

colour of the leaves.

The universal effect of &ibberellin
observed on the foliage is chlorosisz. But the results
of an investigation carried out by Wolf and Haber (1960)
demonstrated that chlorosis does not necessarily accompeny
growth stimmlated by gibberellic acid. The paleness
observed in the treated wheat seedlings was accounted
for by a failure of chlorophyll synthesis to keep pace
with the increased cell expansion. Beside the simple
dilution of chlorophyll the apparent chlorosis in older
plants must also result from delsyed effects of malnutri-
tion, not to direct action of the acid on formation of
destruction of chlorophyll. Stimulation of growth by
gibberellic acid without dirvect effect on chlorophyll
metgbolism in consistant with the finding that the acid
does not directly affect photosynthesis.

Sircar and Rothin Chekravaerthy (1960)
observed that grbberellic acid treatment increased the
number of leaves in Jute plant. There was the change in
the shape and size of leaves after gidberellic acid -

treatment, but leaf fall was earlier than in control pl~-

-
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Razumov (1960) found that gibberellic
gcid treatment at day lengths above 6 hours most of the
leaves produced by Hemp plants were simple as against

the usual production of compound leaves in short days.

Misra and Sahu (1960) observed that
gibberellic acid brought about a decrease in the pro-

duction of leaves in an early variety of rice No.136,

Gopalachari and Naidu (1960) found
a2 marked increase in the number and size of lesves of

wrapper tobacco under gibberellic acid treatment.

Torii and Nekagawa (1960) observed
that the number of shoots and leaves were not increased
nor were the total N; caffeine, tannin and crude fibre
contents of the leaves. The chlorophyll content
however was reduced. The quality of the black tea
made from the sprayed leaves was higher than that of

the controls.

Haresloop (1961) found that the
gibberellic acid treated Lycopersicum esuculantum
showed slight leaf chlorosis, the formation of entire

mergined leaves and an increased rate of leaf formation.

Lal and Singh (1961) observed that



26

while gibberellic acid did not inhibit or imactivate
the leaf curl virus, it reversed its stunting effect
on tomato plants by stimmlating their growth end
suppressing the symptoms of leaf curl.

Bose and Hammer (1961) observed
that leaves of gibberellic acid treated tomato plants
showed chlorosis; and while patches. In the size of
the largest leaf no significant difference existed

between the treatments.

_ Williems (1961) observed that the
gibberellic acid treated Hop plants had a larger total
leaf area than the controls, but their leaves were
chlorotic, being very pale green in colour. This may
have indicated a lower photosynthetic capacity than
the controls; where the leaves were normal in colour,
and may have been responsible for the gradual decline

in the rate of elongation of the treated plants.

Appale Neldu and Satyanarayana
Murthy (1962) found that the leaf output in 4 different
Mesta varieties Manchigogu, red pusa gogu, Kendagogu
and white puse gogu - subjected to gibberellic acid
treatment remained practically the same as that in
control plants. But those varieties that showed
stimlated stem elongation exhibited perceptible
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changes in leaf shape or area. The length of the petiole,
length of lamina, leaf breadth and leaf let width were

reduced considerably.

Paul Thomas et al (1963) found increase
in the number of leaves following gibberellic acid treat-
ment in mango seedlings. The shape and gsize of leaves
were not affected. They found increase in number of
leaves, theleaf surface area and the petiole length;
but the shepe of the leal was not affected in gibberellic
acid treated grape fruit seedlings.

ROOT GROWTH

Almost all the workers found either
no effect of gibberellic acid on root growth or decreased
length, number and weight. But exception {o this have

been observed by some investigators.

Brian gt gl (1954) reported consistant

decrease in root weight in the treated peas snd wheat.

Bench ~ Anderson (1958) observed that
an increase in top root ratio is usually associeted with
the treatment. In the case of root crops the treatment

proved to be injurious to the storage roots.

Kuppuswami end Naraysnan (1958) obtained
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an increase 1n the weight of both shoot and root without
any undue disturbancein the ratio with 100 ppm. spray of
gibberellic acid on Arabla Coffee seedlings.

Gunderson (1959) observed that root
growth of Sinapis alba seedlings was unaffected by
glbberellic acid treatment, but root formation in Salix
purpurea was considerably depressed.

Dyens (1960) found that roots of
Phaseolus vulgaris showed a growth response to gibbere-
1lic acid aconcentration in the nutrient solution which,
however, did not have any effect on the shoots. When
equivalent concentration applied to the shoot apex or
primary leaves there was a top growth stimulation but
the roots were unaffected. When mature bean plants were
treated with 1 ppm. occurred, but there was no stimulation
of top growth. However the tops increased in dry weight
with this treatment.

Gopalachari and Naidu (1961) observed
a slight increase in the weight of the roots of the treated
tobacco plant at 50 microgram level. But with higher

concentrations, root weight correspondingly decreased.

Haber et al. (1961) reported less dry
welght of the root system in the treated wheat plants,
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Sekhara Rao (1962) observed an increase
in the top/root ratio of cynodon dactylon pers, conseqent
on gibberellic geid treatment. The plants that recelved
200 ppm of gibberellic acid had a few roots, only one to

two inches long.

FLOWERING

One of the most striking effects of
gibberellic acid on certain vegetable crops is stimule-
tion of flower formation. Treatment with gibberellic
acid replaces the cold requirement of certaln biennlal
plants grown on short daya. Gibberellic acid stimulates
flowering only wn some long day plantes and delays flowering

in shor % day plants.

liarth et al (1956) observed no evidence
of increased flower bud initiation in treated plants of

geranium and petunia. But eiisged flower buds developed
Lo
more rapidly as a result of treatmwnt with gibberellic

acid. On theother hand flowering was: delayed in Capsicum.

Rappaport (1956) reported that seed
treatment, repeated foliage sprays, injections into the
bulbs and feecding gibberellin down the cylinders of
detipped leaves were all ineffective in onion, in stima-
lating either growth or flowering. He in 1957 recorded
hastened flowering by three to 10 days in tomato without

affecting node number upto the first infloreseence.
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Chakravarthy (1958) studied the effect
of gibberellic acid on the flowering of both vernalized

'I\

and normal plants of Brassica campestris I and Leug
7

esuculanta moench. Seed treatuments of all the fourr

plants with gibberellic acid failed to produce any earliness
in flowering. It was hencs concluded that the chemical

did not replace 'vernation'. Just like the effect of
vernalization in gibberellic meed $reatment also stem

elongation and flower initiation were two separate functions.

Pisani (1958) observed that in treated
plants of Zucchinis there was no change in flowering date.
But the petals were longer, narrower and paler than the
normal; and deformitlies in Stamens and pistils were common.
A month after the first treatment normal flowers began to

develop.

Takura et al (1958),studied the effects
of gibberellins on the growth and flowering of the follow-
ing crops. Solutioms of gibberellic acid were applied.to
pot plaﬁ;;wat rates of 25, 50 and 100 ppm. Flowering of
treated cyclamen was about 20 to 25 days earlier than that
of conirol plants. Vegebtative growth was stimulated and
flowering was sccelerated in Patun:.a after gidberellic acid
treatment. Flowering of Freisia, Narcissus and Dutchiria

was accelerated about 3 to 7 days, but Easter 1lily was not
affected by gibberellic acid. Im both pancy and Prumils -
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malacoides flowering was accelerated and pedunele length
was also increased. Flowering in Adonis amuscusis was
hastened. The viabllity of pollen grains from Cyclamen

and Prumula malacoldes was not damaged by gibberellic
acid treatment.

Thoroup (1959) observed that treatment
with gibberellic acid advanced flowering in Cleoma mong-

phylla Tagetes patuls and Palangodium zonale, Treatment
was also found to favour fruit set in Risipnus gommunis.

Ragumov (1960) observed that Sun flowers
treated for 30 days with 0.1% gibberellic acid flowered
in 24 hour days, Perilla plants flowered after 35 days in
9 hour days following treatment with gibberellic acid.
Flovering did not occur at all in untreated plants,

Singh et al. (1960) reported that
flower formation in Strawberry variety pusa dwarf early
wag hastened by 26-31 days and fruit maturity by 19 to
23 days after gibberellic acid treatment.

Rappaport and Bonner (1960) reported
that endive, a winter annual that flowers faster after
seed 1s vernalized, and grown under longs days, flowered
with gibberellin treatment in the absence of vernalization
and on short days. 1In this plant gibberellic acid
succeeded to replace vernalization and long day requtre-~
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ments for flowering.

Misra and Sahu (1960) observed that
gibberellic acid at all concentrations induced a signi-
ficant earliness in flowering in the treated planks of
rice No.136. Maximum earliness was obtained with 100 ppm.
of the chemical concentration. Higher or lower than 100 ppm.

produced a lesser degree of earliness.

Gopalachari and Naidu (1961) found an
earliness in flower formation in treated tobacco plants.

But the seed production was considerably reduced.

Appala Naildu and Satyanarayana Murthy
(1962) reported that gibberellio acid sprays had no effect
on flowering in two mesta varieties. But in other two
varieties the flowering was delayed and at 100 ppm. there

was practically no flowering.

FERTILITY AND SEX EXPRESSION

Gibberellin induced male sterility was
reported by many workers. Nickerson (1959) observed that
some gibberellic acid treated maize plants developed tassels
exhibiting male sterility and containing some pistillate
floreta. In Spancross variety of malze given 125 ppm.
gibberellio acid the tassels had a jointed rachis and bore
palred pistillate spikelete below the Staminate spikelets.
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Bose (1959) reported the effect of
gibberellic acid on the growth of pollen tubes. Germine-
ting pollen of Pisum gsativum was treated with gibberellin.
Gibberellic acid increased tube growthas 0.05/mg/1 to 7 times
that of the control; but had less ef effect at higher

concentrations. Higher concentrations also caused broaden-
ing of the grains. Gibberellic acid had no promoting effect
on germination. Gibberellic acid however stimulated the

generative cell to divide and in rare cases the male gametes

divided again to produce 4 sperm cells.

Atal (1959) spreyed Cannabis sativa plants

at weekly intervals from the 4th lezaf stage to flowering
with 100 ppm of gibberellic acld. Treated female plants
at farst produced male flowers and only in later formed
axils 8id female flowers appear. On male plants gibbere-
1lic acxd d:d not affect sex, but inoreassed the number of

L

flowers formed.

Paterson and Alinder (1960) clearly
demonatrated the induction of staminate flowers on gynocious
Cucumbers by gibberellic A3. This has the practical advan-
tage of permltting the development of F1 bybrids.

FRUITING AND YIELD
Many of the workers reported that gibberellic

acid 18 effective for increasing fruit set, fruit size and

*
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induction of parthenocarpy in a large number of crops.

Wittwer and Bukovac (1957) found that
gibberellic acid was very effective in setting tomato
fruits without pollination. Cucumbers and egg plants showed
similar responses to gibberellic acid. Glbberellic acid
was found Yo be about 500 times more effective thaen indo-

leacetic acid in inducing parthenocarpy of tomatoes.

Rappaport (1957) observed that setting of
fruit wvas increased by repeated floral sprays containing
1 to 500 micro gram per litre. There was no significant
change in fruit diameter, and weight. But the size was
decreased by about 50% at en optimal temperature for growth,
flowering and fruiting in tomato,

Gustafson (1960) observed that only 0.5 and
1.0% gibberellic acid induced the formation of partheno-
carpie fruits in tomato. When flowers and flower buds of
the first three clusters were sprayed with 35 to 70 ppm. of
glbberellic acid fruit setting was enhanced, but the total
welight of fruits produced lower.

Ogzewalla (1960) reported that in plants
sprayed weekly with 10 and 100 ppm. of gibberellic acid the
fresh weight yield of peppermint herb was reduced; but the
dry weight yield of peppermint was similar to that of

controls. After harvest a second crop of mint was grown,
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without further gibberellio acid treatment. In this
case the yield of o0il was reduced on both a fresh and
dry weight basis in the plots previously treated with
gibberellic acid.

Sebanik (1960) observed that tomatoes trea~
ted in the seedling stage with gibberellic acid set more
fruit. But excessive stimilation of the plant resulted

in retarded development and delayed ripening of the fruits.

Morgan and Meag (1958) conducted field
trials with gibberellic acid on wheat, potato, turnips,
carrots, peas, runher begns, lettuce, celary, kala and
maize. They failed to record any increase in yields. In
no case the crop yield increased, decreases were recorded
in the case of potatoes and carrots. Grass was the only
crop to show yield Increase from the application of gibbe-
rellic acid. Repeated applications led to a progressive
thinning of the sward.

Gaskins (1958) reported thet spraying with
agueous solution of 10 ppm gibberellic gcid, early yields
of snap beans could be increased by 25%. But the treatment
failed to record any increase in the total yield, and higher

concentrations decreased ylelds.

Alder £1959) observed that gibberellic acid
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had no effect on the weight of maize plants pioneer
No.395 cut for silage four weeks after treatment. There
was no effect on the yield of grain also at maturity.

Singh end Randhava (1959) reported that
gibberellic acid at 5 and 10 ppm. concentration increased
the total yield per plant in the strawberry varilety fpusa
dwarf early' by 48 and 62% respectively over control.

The fruiting perlod was also extended by 8-10 days.

Sircar and Chakravarthy (1960) found that
gibberellic acid increased the guantity of fibre in jute
plants., 10. ppm. with lanolin paste gave the best effect
as the quantity and percentage of fibre extracted were
greater than with other treatments.,

Krishnamurthi et al. (1959) observed that
application of 10" and 25 ppm. of glbberellic acid on flower
clusters of pusa seedless variety of grapes increased the
fruit set by 76.5 and 59.11% respectively. But the use of
50 ppm. concentration resulted in the thinning of flowers
and reduction of fruit set by 15.41%.

Spina (1960) reported no significant
influence on yleld, refractive index or sige of fruit in
four different varieties of vince subjected to gibberellic
acid sprays at S0 ppm. three times at 10 day intervals.
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Waaver (1960) observed that gibberellin

increased size of the seedless fruit in Vitis Vinifera,

but hed little or no effect on secded grapes. He found
that high concentrations (100 and 1000) ppm were nontoxic
to the seedless varieties, although far lower concentrations

(5, 20 and 50 ppm) were highly toxic to the secd varieties.

Singh and Randhava and Jain (1960)
observed that the strawberry variety 'Pusa Dwarf Early'
hastened flower formation by 26 to 31 days and fruit maturity
by 19 to23 days compared to control, when treated with
gibberellic acld at 25, 50, 75 and 100 ppm twice as whole
sprays. Duration of harvest was also prolonged to 34 to
38 days against 22 daye in untreated plants. At 75 ppm
this chemicagl increased the total yield by 144.3% over
control. With higher doses of gibberellic acid (75~100 ppm)
there appeared to be slight improvement of quality.

Crane gt gl (1961) induced parthenocarpy in
prumus. Aqueous solutions of 50, 250, 500 ppm of gibbere-
1lic acid applied as sprays %o the almond, epricot, cherry
plum and peach to promote partheno-carpy. Sprays were
applied to full bloom. Gibberellie acid at 500 ppm
inereased 11.8% in almond and 15.4% in apricot produced
partheno-carpie fruits produced with 500 ppm of gibbersllic

acid, were not greatly different in size to controls.



-38-

Stuart and Cathey (1961) reported that
gibberellic acid increased vegetative growth of cotton.
But this response was offset by reduction in boll size;
and later maturation of the crop. The increased growth
rate drd not affect yields of plants grown in lighter
30ild. It was observed that gibberellin did not increase

yield of plants growing under fabourable conditions.

S.N. Rao and Subba Rao (1963) obaerved
that the fruit set was reduced in the treated phalsa (Gra-
viea gsiatica L) trees when compared to the untreated trees.
However, the reduction was not statistically significant.
In the whole tree sprays, gibberellic acid 1000 and 200 ppm
were effective in inducing partheno~carpic Fruits upto

18.4 and 24.5 percent respectively.

S.N.Rz0 and Bhaskara Rao (1963) found that
gibberellic acid at 400 and 600 ppm increased the fruit
set to BO.0O and 96.67% respectively in Hibiscus rose sinensis;
and all the fruits were retained till harvest. It was
also observed that as the concentration increased from 200
to 600 ppm there was a grzdual incraease In average welght
and length of the fruits from 0.65 to 0.95 gms and 1.60 to

2.06 cms respectively.
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MATERIALS AND METHODS

The investigation reported here was to
study the effect of gibberellic acid on the growth
and yield in race (Oryza Satival). The experiment
was conducted at the Agricultural College and
Research Institute, Vellayani during 1963-64.

SEED MATERIAL

The seed material used is an early maturing
rice variety known as Koohuvithu. The duration of this
varrety is 85 to 90 days. This is a local variety
popular among cultzv‘at'ors in Vellayani and the seeds
were supplied from the Agricultural College Farm,
Vellayani. The germination percentage of the sced used

was tested and found to bo cent percent.

GROWTH REGULATOR USED

The growth regulator used was gibberellic
acid. This was obtained from British Drug House, Bombay.

The different concentrations of gibberellic

acid used for this experiment were fixed as fellows:
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Gibberellic acid : i - o ppm.
ii - 25 ppm.
iii - 50 ppm.
iv <« 75 ppm.

<
]

100 ppm.

b

125 ppm.

Propargtion of the solutions:

At first the 200 ppm gibberellic acid solution
was prepared by dissolving 200 milligrems (0.2 gm) of
gibberellic acid in a few drops of Isopropyl alcohol
and diluted with distilled water mmiking upto one litre
of solution. From this the different concentrations
of solutions were made by adding required quantities

of distilled water to the stock solution prepared.

Method of application:
Application of this growth regulator at
different concentrations was made at three different

stages of the growing rice seedlings.

1. Foliar spraying once in a week starting
with the 21 days 014 seedlings till the

emergence of ear head.
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2. PFoliar spraying once in two weeks starting with the 21

days 0ld seedlings ti1ll the emergence of ear head.

3. Foliar spraying once in three weeks starting with
the 21 days old seedlings till theemergence of ear head.

S c ut of the eriment
Lay out - Randomised Block Design.
Replications - F1ve,
Treatments -~ 18,

1. GA O ppm feliar spray once in a weck.

2. GA O ppm foliar spray once in two wecks.

3. @A O ppm foliar spray once in three wecks.
4. GA 25 ppm foliar spray once in a week.

5. GA 25 ppm foliar spray once in two weeks.
6. GA 25 ppm foliar spray once in three weeks.
T. GA 50 ppm foliar sSpray once in a week.

8s GA 50 ppm foliamr spray once in two weeks.
9. GA 50 ppm foliar spray once in three weeks.
10. GA 75 ppm foliar spray once in a week.,

1M1. GA 75 ppm foliar spray once in two weeks.
12, GA 75 ppm foliar spray once in three weeks.
13. GA 100 ppm foliar spray once in a week.

14. GA 100 ppm foliar spray once in two wecks.
15. GA 100 ppm foliar spray once in three weecks.
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16s GA 125 ppm foliar spray once in a week.
17. GA 125 ppm feliar spray once in two weeks.
18, GA 125 ppm foliar spray once in three weeks.

Preparation of vets

For this experiment 90 earthern pots of
12" diameter were selected. Five sets of pots wsre
numbered 1 o 18 in each and they were arranged in a
random order. They were filled with a well prepared
potting mixture of red earth, sand and cowdung in

the ratio 1:1:1,

Sowing:~

Sowing was carried out on 4-11-=1963.
The seeds had been sogked in water for 12 hours
before sowing. Jin cach pot 4 pits were made and in
each p1t 4 seeds woere sown at a depth of eme inch.
After 10 days thinning was carried out detaining only
4 plants per pot with a spacing of 4".

Sprey Treatments:

Spraying was carried out with an
atomiser and it was done with utmost care to obtain

a thorough uniform wetting of the plant.
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Farst spraying was done on 6~12-1963 on

the following treatments.

Ireatments Treatment No.
Gabverellic acid O ppm 1 2
Gibberellic acrd 25 pprm 4 5 6
Gabberellic acid 50 ppm 7 8 9
G1bberellic acid 75 ppm 10 11 12
Grbberellic aeid 100 ppm 13 14 15
Gabberellic acid 125 ppnm 16 17 18

Second spraying was carried out on

13-12=-1863 on the feollowing treatmentis.

Treatnents Treatment No.
Gabberellic acid O ppm 1

Gibberellic acid 25 ppm

Gibberellic acid 50 ppm 7
Gibverellic ecid T5 ppm 10
Gibberellic acid 100 ppm 13
Gibberellic acid 125 ppn 16

Third spraying was done on 20-12-1963 on

the follow.ng treatments.
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Treatments Treatment No.
Gabberellic acid O ppm. 1 2
Gibberellic acid 25 ppnm. 4
Gibberellic acid 50 ppm. 1 8
Gibberellic acid 75 ppm. 10 11
Gibberellic eecid 100 ppm. 13 14
Gibberellic acid 125 ppm. 16 17

Fourth spraying was carried out on

27-12=-1963 on the following treatments.

Treatments Treatment No.
Gibberellic acid O ppm. 1 3
Gipberellarc geid 25 ppm. 4 6
Gibberellic mcid 50 ppm. T 9
Glbberell:.c zeid 75 ppm. 10 12
givosrellic geid 1C0 ppm. 13 15
gipberellic acid 125 ppm. 16 18

ObserVétiens recorded:

\ The follewing aspects were studied.
™}
\ {1, Height cf piants.
2, Kumber of tillers.
7 ‘3, Tame of flewring.

\, Fresh weight of stem.
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5. Dry weight of stem.

6. Number of leaves.

T+ Dry weight of roots.
8. Length of penicles.

9. Yield.

1. Height of plants:

Height of plants was recorded by measuring
the height of the stem from 24 days after sowing at
7 days intervels. HNeasurement was recorded in
centimeters from the base of the plent to the base
of the terminal leaf. DIifferent stages of measmre-
ment used in the present study were as follows:

(a) 24 days after sowing.
(b) 31 days after sowing.
(c) 38 days after sowing.
(@) 45 days after sowing.
(e) 52 days after sowing.
(f) 59 days after sowing.

The results were snalysed statistically.

2. Number of tillers:

The number of tillers produced was counted at
the time of harvest end the results were snalysed

statistically.
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3. Time of flowering:

The ear heads were counted daily in the
morning from 30-12-1963 to 7-1-1964, when emergence

almost ceased completely.

4. Fregh weight of stems:

The fresh weight of the stem including
ell the tillers without ear heads was recorded after

harvest snd statistically analysed.

5¢ Dry weight of stem:

After the harvest the stems were sundried
and weighed. The results were recorded end analysed
stetistically.

6. Number of leaves:

The number of leaves in the tillers were

recorded and stetistically analysed.

7. Dry weight of roots:

After the harvest the rocot system was
pulled out and their dry weight was recorded. The
roots were sundried and weighed. The results wers

statistically analysed.
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8, Length of penicles:

The penicles were cut at the base gnd
measurcd from the base to the tip. Results were

analysed stetistically.

S, Yield:

The ear heads were harvested, when the

grains were ripenaed. Then the following observations

were mades
(2) Total number of greins per plant.
(b) Woirght of grains per plant.
The results were finally analysed
statistically.

10. Visugl observations:~ werc mede on the colour of

the leaves and the general growth of plant under each

treatment.
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EXPERIMENTAL RESULTS

The effect of gibberellic acid in rice
was studied by observing the height of plants, number of
tillers, time of flowering, fresh weight of the stem,
dry welght of the stem, length of ear heads, number
of leaves, dry weight of the roots and the yleld. The
data so obtained were statistically analysed.



TABLE I A

Analysis of variance table
Height of plants

24 days after sowing

Source ss DF Variance F

Total 460.49 89
Block 29,94 4 7 .49 2.2
Treatment 205.72 15 13,72 4.1*
Treatment Vs *

Control 158.19 1 168.19 47.1
Between treatments 66.23 16.56 a.6"
Different stages I

of application § 4.34 2 2,17 0.7

of 25 ppm. i

% 50 ppm. 14.41 2 7.25 2.1

" 75 ppm. 8.57 2 4,29 1.28

" 100 ppm. 2.57 2 l1.28 0.6

" 125 ppm. 18.03 2 9.01 2.67
Error 234,83 70 3.35

* significant at 5% level.



IABLE 12

Analyeis of variance table

Height of plants

31 8 aft 8 n
Source ss DF Variance F

Total 2146.19 89
Block 66.62 4 14.16 1.7
Treatments 1489,89 16 91.92 10.8*
Treatments Vs

Control 1104.46 1 1104.46 129.1*
Between treatments 2670.96 €67.74 77.8*
Different stages |

of applicat%:n { 38.41 2 19.21 2.3

of 25 ppm.

" 50 ppm. 64.17 2 32,08 3.9"
w75 ppm. 189.77 94,88 11.a*
" 100 ppm. 32.01 16.45 1.9

» 125 ppm. 598.68 70 8.56

* Significant at 5¢ level,



TABLE I C
Analysis of Variance Table

Height of plants
38 _days after sowin

Source ss DF Variance F
Total 9403.06 89
Block 115.73 4 28.93 0.7
Treatment 6342.39 16 422,82 9.7*
Treatment: Vs
Cont rol 2863.68 1 2853.68 65.61*
Between treatments 3995.81 4 998,95 21.59*
Between different ¥
stages of appli-] 403,00 2 201.6 4.6"
cation of 25 ppm{
" 50 ppm 428.42 2 214.21 4.9%
" 75 ppm 1050.83 2 525,41 12.81"
° 100 ppm 913.09 2 456 .54 10.49*
" 125 ppm  €93.43 2 346.22 7.95%
Error 3044,.93 70 43.49

* Significant at 5% level.



TABIE I D

Analysis of variance Table

Height of Plants

45_days_after sowing

Source S8 DF Variance F

Total 17214.66 89
Block 223,95 4 55,99 0.77
Treatment 11984,20 18 798,95 10.95*
Treatment Vs

Control 8320.21 1 8320.21 114.05*
Between treatments 6282.36 4 1570.59 21.67*
Different stages

of application § 397.70 2 198.85 2,72

of 25 ppm,

" 50 ppm. 286.30 2 143.15 1.96

" 75 ppm. 823.10 2 411.55 5.64%

" 300 ppm. 1288,.30 2 644.16 8.83*

" 125 ppm. 772.63 2 386.32 5.29*
Error 5106.41 70 72.96

* Significant at 5% level.



TABIE__1 E

Analysis of variance Table

Helght of Plants

52 days after sowing

Source ss DF Variance F

Total 37726.84 89
Block 1568.60 4 392.15 1.11
Treatment 11213.96 15 747.54 2.09*
Treatment Vs

Control 32369.78 32369.78 20.83*
Between treatments 116405 31 4 29101.32 81,.38"
Diggeieniagt:fes } 710.56 2 365.28 0.99

oL 2gpppm? on i 10.5 . .

" 50 ppm. 6998.08 2 3499.04 9.83%

" 75 ppm. 469,52 2 234,76 0.65

" 100 ppm. 8268.81 2 41.34 11.6*

¥ 125 ppm. 18,73 2 9.37 0.03
Error 24944.28 70 356.35

* Significant at 5% level.



TABLE _I F

Analysie of varlance table

Helght of Plants

59 _days after sowing

Source ss DF Variance F

Total 7872.98 89
Block 417.80 4 104,456 2.1
Treatment 4056,38 15 270.42 5.5*
Treatment Vs

Control 3711.45 3711.45 76.45*
Between treatments 4188.24 4 1047.06 21.4*
Different stages |

of application } 92,84 2 46,42 0.9

of 25 ppm.

" §0 ppm. 97.20 2 48,60 1.

n 75 ppm. 290.57 2, 145,28 2.9"

" 3100 ppm. 388.44 2 194,22 3.9*

" 125 ppm, 55.87 2 27.93 0.7
Error 3399.80 70 48,57

*Significant at 5% level.
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Mean height of plants in Centimeters
24 days after sowing

Stages of application

Gibberellic Once in Once in two Once in Mean
Acld a weeks three
week weeks
Control 14.3 156.1 13.6 14.3
25 ppm. 18.7 17.5 16.3 16.8
50 ppm. 17.5 17.9 19.7 18.4
75 ppm. 18.2 16.5 17.9 17.6
100 ppm. 18.9 17.65 17.65 17.9
125 ppm. 18.8 18.4 16.3 17.8
Mean 17.3 17.2 16.9

Critical difference 2.19.




TABLE II B
Mean height of plants in centimeters

31_days after sowing

Stages of application

Gibberellic Mean
Acid Once in Once in once in
a tvwo three
week weeks weeks
Control 18.0 19.4 17.6 18.3
25 ppm. 26.7 22.5 22.2 2?.5
50 ppm. 28.1 23.0 25.3 25.5
75 ppm. 32.3 23.9 26.2 27.4
100 ppm. 33.5 26.6 26.4 28.5
125 ppm. 33.2 29.3 26.2 29,2
Mean 28.4 24.1 23.3

Critical difference 3.€8,



TABLE__1I C

Mean height of plants in centimeters

38 days after sowing

Stages of application

Gibberellic Mean
Acid Once in once in Once in
a two three
week weeks weeks
Control 23.8 24,7 23.2 23.9
25 ppm. 38.4 30.8 26.0 3l.4
§0 ppm. 42,7 37.1 30.5 36.8
75 ppm, 49.9 39.4 29.4 39.6
100 ppm. 49,9 38.6 30.1 89.5
126 ppm, 43,9 43.2 29.1 38.7
Mean 41.3 35.6 28.1

Critical difference 8.25.



TABLE _II D

Mean height of plants in centimeters

45 days after sowing

Stages of application

Gibberellic

Mean
Acid once in once in Once in
a tvwo three
week weeks weeks
Control 36.3 39.7 34.2 36.7
25 ppm. _ 55.8 45.7 44,3 48.6
50 ppm. 67.4 50.2 §0.8 56.1
75 ppm. 69.5 §8.0 51.6 59.7
100 ppm. 73.5 62.0 50.8 62.1
125 ppm. 68.7 67.4 52.9 63.0
Mean 61.9 53.8 47.4

Critical difference 3.68.



TABLE II E

Mean height of plants in centimeters
52 days after sowing

Stages of application

Gibberellic Mean
Acid Once in oOnce in oOnce in
a two three
week weeks weeks
Control €3.9 63.6 60.6 62,7
25 ppm. 86,2 70.6 70.7 75.5
50 ppm, 3.8 82,4 85.3 87.1
75 ppm. 91.2 74.8 20.1 85.4
100 ppm. 101.2 85.3 83.1 89.8
125 ppm. 88.6 91.2 89,1 89.6
Mean 87.3 77.9 79.7

Critical difference 8.73.



TABLE II F

Mean height of plants in centimeters

89 days after sowing

Stages of application

Gibberellic Mean
Acid once in Once in Once in
a two three
week weeks weeks
conbrol 9605 9209 96.8 95.4
50 ppm. 111.8 106.5 107.6 108,.6
75 ppme 112,11 102.5 111.8 108.7
100 ppm. 116.2 109.1 106.7 110.3
125 ppm. 113.1 108.5 109.7 110.4
Mean 109.6 104.2 105.5

Critical difference 8.73.
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Height of plants

The height of plants for the different
treatments was measured at weekly intervals from 24 days
after sowing (3 days after the first spraying) to 59 days
after sowing. The data were analysed statistically and
the analysis of variance tables are given in Tables I A to
F. All the treatments are found to be significant over the
control. Mean height of the plants is given in Tables
II A to F,

These tables clearly show that gibbere-
1lic acid imcreased the height of the plants significantly.
The most vigourous response was obtained from 100 ppm.
concentration; the difference in effect among the levels
of gibberellic acid being significant.

It was found from the general mean
height of the plants treated with gibberellic acid that,
of all the 5 levels of gibberellic acid application,
the heighést response was shown by the plants treated with
50 ppm. on the 24th day after sowing. (Table II A),
while 125 ppm. showed the maximum response on the 31st
and 45th days (Tables II B and Table II D). 75 ppm.
showed the maximum response on the 38th day (Table II C)
and the 100 ppm. showed the maximum response on the 52nd
day. (Table II E) But the mean hight of‘the plants
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reveals that plants receiving 100 ppm. concentration applied
at weekly intervals showed the maximum response to gibbere-
1lic acld. Another interesting feature is that the response
from weekly spraying of the solution is significantly superior
to those of spraylng once in two weeks and once in three

weeks (Tables II A to F).




TABLE III
Number of Tillers

Analysis of variance table

Source 8s DF Variance F
Total 179.70 89
Block 4.24 4 1.06 0.5
Treatments 24.15 16 1.61 0.7"
Error 161.31 70 2.15
*Not significant
TABLE _IV
Mean number of tillers per plant
Stages of application
Gibberellic Mean
Acid once in once in Once in
a two three
week weeks weeks

CBntrol 904 8.7 9.3 901

25 ppm. 7.0 7.3 7.4 7.2

50 ppm. 5.4 6.5 7.1 6.3

75 ppm. 5.9 6.5 6.7 6.4

100 ppm. 5.9 6.2 7.2 6.4
125 ppm. 6.1 5.9 5.8 5.9

Mean 6.6 6.8 7.2

Critical difference 1.84.
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The number of tillers corresponding to
different treatments was analysed and the analysis of
variance table is given in Table No.II. No treatments was
found to be having any significant effect in increasing the
number of tillers. Mean number of tillers is given in
Table No.IV. It was found from this table that the maximum
number of tillers was obtalned in the control plants. Thus
1t was observed that none of the levels of gibberellic acid,
or the method of application adopted, was capable of pro-
ducing any increase in the number of tillers. Even though
the treatments are not significant statistically the mean
table shows that there 1s clear difference between treat~
ments. Of the five levels of gibberellic acid used the
maximum number of tiller was from the 25 ppm. gibberellic
acid treated plants and minimum from the 125 ppm. concen-
tration. There difference between other concentrations
that 1is, for 50 ppm., 75 ppm., and 100 ppm, is negligible.
It 18 also found that the plants receiving gibberellic
acid once in three weeks produced more number of tillers

than spraying at weekly intervals and once in two weeks,




TABLE__V

Analysis of variance Table

Date_of flowering

Source sS DF Variance F

Total 376.72 89
Block 25,11 4 6.28 3.9*
Treatment 238.19 15 15.89 9,7*
Treatment Vs »

Control 104.73 1 104,73  64.6
Between treatments 262,31 4 65.56  40.4"
Different stages |

of application § 7.0 2 3.6 2.2

of 25 ppm. 1

" 50 ppm. 6.4 2 3.2 2.0

" 75 ppm. 19.7 2 9,85 6.1"

" 100 ppm. 22,5 2 11.25 7.0*

" 125 ppm. 8.2 2 4.1 2.5
Error 113.42 70 :1.62

Significant at 5% level.



TABLE VI

Mean number of days of flowering

Stages of application

Gibberellic Mean
Aclad once in Once in once in
a two three
week weeks weeks
Control 51.8 51.8 51.6 51.7
25 ppm. 4808 50.4 49,2 49,5
50 ppm, 4706 4902 4804 48,3
75 ppm. 46.0 47.6 48,8 47.5
100 ppm. 46,2 48.8 48.8 47.9
125 ppm. 49.4 48.4 50.2 49.6
Mean 48,3 49.4 49,0

Critical difference 1,68.
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The data on the date of flowering observed
as and vwhen each plant came to flower were analysed and the
analysis of variance table is given in the Table No.V., All
the treatments had significant influence on the flower ini-
tiation. Mean number of days of flowering is given in Table
No.VI. Maximum earliness was obtained with 75 ppm. of
chemical concentration followed by 100, 50, 25 and 125 ppm.
concentrations. The plants receiving gibberellic acid hap
weekly showed earlier flowering than those receiving gib-

berellic acid once in two weeks and once in three weeks.



TABLE _VII
Fresh weight of the shoot
sies_of variance table

Source Ss DF Variance F
Total 5226 .48 89
Block 268 .73 4 67 . 18 1 04
Treatment 1457.78 16 97.18  1.8*
Error 3499.97 70 49,9

*Not significant
TABLE VI
Mean_ Fresh weight the_s t

Stages of application

Bibberellic Mean
Acid Once in oOnce in once in
a two three
week weeks weeks
Control 34.9 36.9 37.4 36.4
25 ppm. 30.9 36,2 37.6 84.9
50 ppm. 27.1 31.8 36.7 31.6
75 ppm. 29.4 29,6 34.3 31.1
100 ppm. 25.4 24.8 36.2 28,9
125 ppm. 32.7 31.8 27.8 30.6
Mean 30.1 31.8 84.6

Critical difference 8.9.
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The fresh weight of shoot was recorded
immediately after harvest and analysed statistically and
the analysis of variance table is given in Table No.VII,
The treatments were found to be having no significant
effect on the weight. Mean fresh weight of the shoot cor-
responding to different treatments is given in table No.VIII.
Control plants showed maximum fresh weight. This data reveals
that the fresh weight of the shoot of the plant, treated
with 25 ppm. gibberellic acid had only slight difference
in weight from the control., The fresh weight of shoot for
different treatments steadily decreased with increasing
concentration of gibberellic acid until 100 ppm. But the
fresh weight at 125 ppm. showed an upward trend giving
more fresh weight.



TABLE _IX

Dry weight of the shoot

Analysie of variance table

Source ss DF Variance F
Total 957.88 89
Block 56.87 4 14.22 1.3
Treatment 142.85 15 9.52 0.87"
Error 758.16 70 10.8
* Not signifiecant.
TABLE X
Mean dry weight of the shoot
Stages of application
Gibberellic
Acid Mean
Once in Once in Once in three
a week two weeks weeks
Control 13.4 14.1 13.8 13.8
25 ppm. 13,9 15.1 15.8 14,9
50 ppm. 11.9 13.6 13.3 12,9
75 ppm. 13.7 12.3 13.0 12.9
125 ppm. 138.5 13.0 11.3 12.8
Mean 13.1 13.5 13.6

Critical difference 4.07.



Dry weight of the shoot corresponding
to different concentrations was analysed and the analysis
of varlance table is given in Table No.XI. This shows
clearly that there was no significant difference between
the treatments and the control. But the mean dry weight
of the shoot corresponding to different treatments pre-
sented in the Table No. XII reveals that dry weight 25 ppm.
gibberellic acid treated plants gave higher dry weight
than the control. There is no marked difference between
other concentrations or between the different stages of
application of gibberellic acid.
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TABLE _XI
Number of Leaves

Analysis of variance table

Source Ss DF Variance F
Total 21.09 89
Block 0.83 4 .21 0.84
Preatments 1.94 15 0.13 0.52*
Error 18.32 70 0.25

* Not significant,

TABLE XII

Mean number of leaves

Stages of application

Gibberellic Mean
Acid once in Once in Once in

a two three

week weeks weeks
Control 504 5.6 5.8 506
25 ppm. 5.5 5.7 5.6 5.6
50 ppm. 5.6 5.6 5.3 5.5
75 ppm. 6.6 5.7 5.5 5.8.
100 ppm. 5.5 5.5 5.6 5.5
125 ppm. 5.5 5.5 5.6 5.5

Mean 5.5 5.6 5.5

Critical difference 0.63.
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The total number of leaves corresponding
to different treatments was analysed and the analysis of
variance table 1s given in Table No.XI. The treatments were
found to be having no significant effect on the number of
leaves. Mean number of leaves 1s given in Table No.XII.
These tables show that neither the concentrations of gib-
berellic acid nor the stages of application influenced the

number of leaves compared to that of the control.
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Dry weight of roota

Analysis of variance table

Source 88 DF Variance F
Total 91.26 89
Bloek 12.48 4 3.12 3.5
Treatments 17;15 15 1.14 1.4*
Error 6.63 70 0.88
* Not significant.
T X1V
Mean dry weight of roote
Stages of application
1lic Mean
Gib::{: Once in once in Once in
a two three
week weeka weeks
Control . 4.4 4.4 4,1 4,3
25 ppm. 3.9 3.4 4.4 3.9
50 ppm. 3.7 4.0 4.8 4,2
75 ppum. 3.1 3.6 4.2 3.6
100 ppm. 3.6 3.7 4.0 3.8
125 ppme. 3.4 3.8 3.8 3.7
Mean 3.6 3.8 4.2

Critical difference 1l.6.
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The dry weight of the roots was analyeed
statistically and the analysis variance table is given in
Table No.XIII and the mean dry weight of the roots corres-
ponding to different concentratione is given in Table No.XIV,
These data show that there was no significant difference in
dry weight between treatments and control. However there
vas a slight increase in the dry weight at 26 and 50 ppm.
compared to other concentrationé. Roots of plants receiving
gibberellic acid weekly showed the minimum weight.



TABLE XV
Length of ear head
Analysis of variance table

Source ss DF Variance F
Total 209.21 89
Block 19.84 4 4,98 2.1
Treatments 27.46 15 1.84 0.9*
Error 161.82 70 2,31

* Not significant.

TABLE__XVI

Mean length of ear head

Stages of application

Gibberellic Mean
Acid Once in Once in Once in

a two three

week weeks wveeks
Control 19.7 19.2 18.7 19.1
25 ppm. 19.0 18.4 17.9 18.1
50 ppm, 18.2 18.3 18,9 18.5
75 ppm. 17.2 17.9 18.6 18.1
100 ppm. 18.7 18.2 18.3 18.4
125 ppm. 19.1 17.8 17.7 18,2

Mean 18.6 18.4 18.3

Critical difference 1.9.
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The length of the ear heads was measured
after harvest. The date were analysed and the analysis
variance table is given in Table No. XV, and the mean length
of ear head i1s given in Table No.XVI., The treatments were
found to be producing no significant effect on the length
of ear heads. Thus it was observed that neither the con~
centrations nor the method of application adopted was capable
of producing any significant eshange in the length of ear
heads.



T XVIX
Number of grains
lysis of variance tabl

Source ss DF Variance ¥
Total 14350562.9 89
Block 80689.0 4 20172.25 1.9
Treatments 353824.3 15 23588.3 1.6*
Error 10005639.6 70 14293 .4

* Not significant,

TABLE _XVIII
Mean number of grains

Stages of application

Gibberellic Mean
Acld Once in Once in Once in

a two three

week weeks weeks
Control 843.4 842.0 822.4 835.6
25 ppm. 807.8 788.0 785.6 783.8
50 ppm. 764.4 741.0 736.9 748.6
75 ppm. 740.8 668.2 684.0 697.3
1@0 ppm. €61.2 709.8 €88.4 686.4
125 ppm. 729 .2 682.2 573.6 661.7

Mean 758.3 738,86 713.6

Critical difference 149.59.



=58«

Number of grains was counted and analysed. The
analysis of variance table and the mean number of grains
(Table XVII and XVIII) showed that there was no significant
difference between treatments and control in gield. The
maximum yleld was obtained from the control plants, There-
fore different concentrations of gibberellic acid were found
to be ineffective in increasing the yleld more than the
control. But there was significant difference between the
yield of different treatments. Out of five levels of gib-
berellic acid applied 25 ppm. showed maximum yield and there
vwas a steady fall in the yleld with increasing concentration
with the stages of application. Weekly applications gave the
maximum yield and application once in three weeks gave the
lowest yield.



TABLE XIY
Weight of grains
Analysis of variance table

Source ss DF Variance F
Total 1384,92 89
Block 78.32 4 19.58 1.3
Treatments 284,60 15 18,97 1.2*
Error 1022.00 70 14,60

* Not significant.

TABLE XX
Mean weipght of grains

Stages of application

Gibberellic

Mean
Acid Once in Once in Once in
a two three
week weeks weeks
Control 20.5 Z0.6 21.1 20,7
25 ppm. 20.4 19.5 18.8 19.6
§0 ppm. 17.7 18.5 18.8 18.4
75 ppm. 16.7 18,5 17.5 16.6
100 ppm. 16.8 16.9 16.0 16,5
125 ppm, 17.4 16.3 14.7 16.2
gan 18.5 18.1 19.0

Critical difference 4.79.
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Regarding the weight of grains also, the
analysis of variance table and mean weight of grains (Table
XIX and Table XX) reveal that there was no significant dif-

ference between the treatments and control.

Visual observations

The response to gibberellic acid was mani-
fested by an increase in the length of inter-nodes and leaves.
The effect on shoot elongation bec@me apparent on the 3rd day
after the first spraying. The leaves of treated plants were

longer snd narrower and paler in colour.
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The results presented in the preceding
chapter show the response of rice to &ibberellic

ac1d. The.findings recorded are discussed below:

Height of the plants:-

In +the present investigation it was noticed
that the height of the plants was significantly
increased by gibberellic acid treatment. The meximum
height was obtained in 100 ppm concentration followed

by 75 ppm concentration of gibberellic acid.

The outstanding effect of gibberellic acid
in plants ie., the elongation of the stem was obtained
in the present study. alsco., The plants which had been
treeted with 100 ppm concentration at weekly intervals
showed an increese in height of 37.2 cms above the
controls on the 45th day after sowing, while the increase
in height was only 17.7 cms at the time of ear emergence.
Increased shoot elongation by &prsy application of
grbberellaic acird had been reported earlier in four
dwarf verieties of rice by Kachrco (1961) end in an
early variety of rice N.136 by Misra and Sahu
(1962).
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A great number of investigators observed
stem elongation in several economic plants. MNarth,
Audia end Mitchell (1956) noted marked stem elongation
in Soyabeans, Maize, barley and tulips; Buckovac and
Wittwer (1956) in pea, sweet corn, and cabbage; Morgan
and Mees (1958) in wheat andmaize; Anup Singh Sandhm
(1961) in bajra and meny others in several plants.
According to Appala Naidu and Satyanarsyana Murthy
(1962) Chakravarthi (1962) and Narasimham (1960) the
increased height was due to internodal elongation.

The present investigation also agrees with this view.

It is stated by Stowe and Yamaki (1951) thet
in general the elongation of stem is lamaited to younger
tlssues, andmay be Influenced by external conditions.
Gibberellin applied to any peart of the plant will
apparently affect all grwoing parts throughout the
plants. However gibberellin does not usually change
the number of internodes nor is the growth produced
exceptionally abnormal. The general impression is that
it produces more rapid and extensive but not uncontrolled
growth. But Harth et al (1956) reported that in onions
and gladioli gibberellic acid had no effect and in conafers
there was a slight effect.

The action of gibberellin on stem elongation
has been inter preted by various workers. Their initiael
interpretabion was that the elongation was mainly due

t0 lineer extension of cells. Haresloop (1961) observed
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that though treated bean plants grew twice as tall
and produced longer internodes, the pith was smaller
in diameter resulting in significantly thinner stems.
The general consensus seems to be that growth Promo-
tion by gibberellin resulted from botk cell division
and the consequent stem elongation. Sachs and Lang
(1957) found that gibberellin caused incressed cell
elongation andcell division. Gunderson (1959) almo
observed stem elongation in Fdegnonia stem partly by
the acceleration of cell division. But Boost (1959)
recorded that the increase was mainly produced by
elongation of nodes below the point of application.
In the present study the stem elongation may be due
to cell elongation.

Hyper elongation has been mainly
reported in dwarf plants and rarely in tall plants.
Phinney (1957) found stem elongation in dwerf corm
plents., Similarly treated bush beans assumed a
twaining pole habit ahd elongated more then taller plants.
But extreme dearf tomato plants, though responsive to
gibberellin did not grow a9 tall as the normal tall
variety. (Rappsport - 1959). Brian et al (1957)
observed stem elongation in dwarf plants and not in
tall plants. They interpreted that the lack of response
to gibberellic =acid in t=11 plants was due to their
greqter capacity to synthesise a “gibberellic acird like
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hormone"” than the dwarf beans. But Appela Naidu and
Satyanarayans Marthi (1962) explained the response as
being due to the succulance of the stem rather then
the tall or dwerf character of the plants. In the
present study the response was probsbly due to the
former cause. It was slso found that some of the
treated plants developed thin weak stems due to the
length of internodes. The observation of Nerth et al
(1956) also agrees with this present findings.

Results presented in the tables II.A
to F reveal that the stem elongation observed following
gibberellic acid application did not persist after the
emergence of the esr head. The height of the control
plants was almost the same es those of most of the
treated plants. (Table 1I.F¥). ‘The observations of
several workers like Sismso et 21 (1958) and Morgan
(1958) and Mees (1958) also agree with the present
findings. This is probably due to the subsequent
break down end disappesrance of the meid ebsorbed by
the plant. 1%t is gquite possible that virtually all
the absorbed gibberellic acid gets transformed into
other substances within a few days. This ides 1is suppo-

rted by Stuart and Cathey (1961)
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Funber of tillers:~

Number of tillers was reduced with
the gibberellic acid treatment to a grest extent.
(Pable. IV)., The maximum number of tillers was
obtained in the control plents. It 1s interesting
to note that the number of the tillers was found to
be reduced with the increase of the conceniration.
Thekur and Negi (1959) and Coleman et al (1959)
raported the reduction of tillers in gibberellic
acid treated sugarcane plants and Misra and Sahu
(1960) in rice. But Singh et g1 (1960) observed
increased number of runners over the control in a

strawberry variety "Pusa dwarfearly".

Number of nodes and Leaf out pubi-

In the present study no sigmnaificant
difference was obtained in the final number of nodes
and leaves (Table XII), The leaf out put in both
treated and control plants remained practically the
same. This fanding is confirmed by the observations
of several workers like Yabuta (1939) working on
tobacco, Humphries (1958) in potato, Thakur (1959)
in sugarcene and Misrs and Sahu (1960) in rice. But
Soost (1950) observed a reduction in the number of
leaflets per deaf and a change do entire rather than
serrate lmf lets in tomato. Sarcar and Chakravarthy

{1960) obaerved increase in the number of leaves in
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jute plant.

The accelerated growth rate observed
in the gibberelliec acid treated plants i1s entirely
due to internodal elongation. The production of more
nodes was not observed because the leaf out put aad
the number of nodes were not different from those of
the controls (Table XII). In the roview of the
history and physiological action of gibberellin
usuglly does not ehange the number of internodes, but
causes the increase of leaf size. Thls general conclu~

sion holda true in the preesent investigation.

The universal effect of gibberellic
acid observed on the foliage namely chlorosis was
found in the present study also. The leaves in the
treated plants were paler in colour. Appearsnce of
chlorosis on gibberelliam acid treated plant was
observed earlier by Yabuta et al (1949) in tobacco,
forgan and Mees (1958) in wheat, potato, turnips,
carrot, peas, runner beans, lettuce, celery and maize,
Pasani (19%8) in zuchnis, Humphries (1958) ln majestic
potato and several other workers in many planbs. Wolf
and Haber (1960) demonstrated that chlorosis was due
to a failure of chlorophyll synthesis to keep pace with

the inecreased cell expansion. Bishop and Wittinghanm
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(1961) while explaining the effect of gibberellic
acid in causing chlorosis concluded that this was not
due to a lower ehlorphyll content per cell, but due

to an artefact arising from the effect of gibberellic
acid on leaf expansion. THe appearance of chlorosis
in the present study may  be by the failure of
chlorophyll synthesis te kaeb’pace with the increased
cell expansion caused by the gibberellic acid

application. |

FLOWERING

Resulta presented in the table
No. VI. clearly show that gibberellic acad had
significant influence on the date of flowering.
Tge results obtzined in the present study is
confirmed by the works of Singh et gl (1960) WMisra
and Sabu (1962) Gopalachari and Nardu (1961) and
Rappaport (1957). But Chakravarthi (1958) found

no earliness in flowering in Brassica compestris

and Leus ssuculasnta. It wasa observed that gibbe-
rellic acid in all concentrations induced signifi-
cant earliness in flewering in the treated plants:

in comparison with the contrds. The maximum earliness
was obtained with 75 ppm concentration. Higher or
lower than ‘75 ppm concentration produced a lesser

degree of earliness.
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Though gibberellic acid appears to have
no florigenic properties, one of the most striking
effects of gibberellic acid on certian vegetable
crops is the stimulgtion of flower formation. But
the earliness has to be related to the elongation
releasing the flowering response rather than to the
direct effect on flowering. Gibberellic acid stimm-
lates flowering only somelong Qay plants and delays
flowering in short day plants. Riee is a long day
plant and hence significant earliness is explained.

FRESH AND DRY WEIGHT OF THE HOOT

In the present investigation, most of
the gibberellic acid treated plants drd not increase
the fresh or dvy weight of the shoot. (Table Noa.
VII & X). However there was slight increase both in
the fresh weight and in the #ry weight of shoot at
25 ppm concentration. Some workers like Brian and
Hemng (1957) Bukovae and Witiwer (1957) obsesved
fresh weight increase in gibberellic acid treated
peas and celery. But Ogzewslla (1960) recorded decrease
of fresh weight in peppermint plant by spray applica-
tion of gibberellic acid; The reduckion of fresh
weight and dry weight in gibberellic acid treated rice
plant is probably due to the reduction of the number
of tillers.
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LENGTH OF EARHEAD

In the present study the length of the
penicles had no significant increase over the control
(Pable No.XVI). Rappaport (1958) observed about 5%
decrease in the fruit size of tomato. S.N.Rao and
Bhaskar Rao {1963) found.-inerease in average lengih
of the fruits 1.60 to 2.06 cms over the eontrol in

Haibisous rosasinesis.

Resulta in the present study (Tables XYIII
& XX) show that gibberellic acid had no sigaificant
influence on the incresse of yield either in the
nunber or weight of the grains. The maximum yield
was obtained from the control plants. D.P.Hopkins
(1958) observed reduction of yield in gibberellic
acid treated wheat plants, and Hayashi et al (1956)
found 2mg/l girbberellic acid reduced rice graln
production 32%, although the yield of straw increased
by 14%. The obaervations of Gustafson (1960) in
tomato, Morgan and Mees (1958) in wheat, trunip,
carrot,rngner bean, lettuce and maize and Ballard
(1959) in peas agree with the findings of the present
investigetion. But increase in yield was obtained

in peas by Asselbergo et al (1959) in tomatoes, by

R
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Sebank (1960), 1n grapes by Krishnamrthi (1959), in
strawberry by Singh and Randhawa (1960), snd increase
in the quantity of fibre in jute plant by Sircar and
Chakravarthi (1960).

It 1s also interesting to note that the
yield was found to be reduced with the incresse of
concentration. Of the five concentrations maximm yeild
was obtained from the plants receiving 25 ppm gibberellic
acid and the minimum from 125 ppm gibberellic acid. It
can be assumed that the reduction of yield in the present

investigation was due to the mduction of tillers.
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SUMMARY AND CONCLUSION

The present investigation 1s undertaken to
study the effects of gibberellic acid on the cereal, rice

(Oryza sativa. L). The hormone was used at concentrations of

25,50, 75, 100 and 125 ppm., as spray application on the

21 days old seedlings. Three stages of applications namely
spraying once in a week, once in two weeks and once in three
weeks were tried. A pot culture experiment was conducted

adopting a randomised block design.

The effect of gibberellic acid on the height
of plants, number of tillers, time of flowering, fresh and
dry weight of stem, length of ear heads, number of leaves,
dry weight of the roots and the yield were studied. Of these
only height of the plants was influenced significantly by the

treatments,

Marked shoot elongation was observed in
the gibberellic aclid treated plants. The maximum response
was at the level of 100 ppm. Weekly spraying is better than

spraying once in two weeks and mnce in three weeks.

Gibberellic acid had no significant influence
either on the final leaf output or on the node number. The
leaves in the treated plants are paler in colour and longer.
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Gibberellic acid was found to be having no
significant effect in increasing the number of tillers,

Earliness was obtained in the gibberellic
acid treated plants. All the treatments had significant
influence on the flower initiation, but maximum earliness
was obtained with 75 ppm. of gibberellic acid followed by
100, 50, 25 and 125 ppm.

Fresh and dry weight of the stem were not
altered by gibberellic acid treatment,

Gibberellic acid falled to increase the
yileld. The length of the ear head was more or less equal
in all plants. There was no significant increase in the
yield also, The maximum yield was obtalned from the control
plants,
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