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INTRODUCTION

The family Cucurbltacege 1s characterised by its
various forms of sex expressions. These cxpressions vary
from strict gynceclous forms to hermaphrodite form, Dioecious
species like Trichosanthes dioica are also found in this
group. But monoeclous expression is most common, dloecious
next snd hermaphroditisa rare,
s The family Cucurbitaceae includes many important
and popular vegetable ecrops like cucumber, gourds, pumpkins,
squashes ete, These vine crops thrive in hot weather and ere
affected by frost, Cucumber (Cucumis sativus L.) 1s one of
~he important and popular vegetable belonging to this family.
It 18 one of the oldest cultivated vegetable crops and has been
found in cultivation since 3000 to 4000 years. It is a native
of Asia and Africa. Some authorities claim that it originated
from India and from there it spread to Asia, Africa and Burope.

J Cucumber is one of the gquickest maturing of vine crops.

The seeds do not germinate below the soil temperature 11.0°C
(51.8°F) (Kotowaski 1926). The favourable temperature range
for cucumber is 80°F to 85°F. 1In India cucumber 1s grown in
rainy and summer seasons.

Cucumber belongs to genmus Zucumig which includes 30
s;ecies from Asia and Africa. Out of these only two species
are of economic importance i.e. Qgsgg&g_Hglg;réﬁgggig,gﬁggxgg.

Cucumber is characterised by monoeclious sex expression but



andromonoecious and trimonoecious forms are also found,
In India it is grown in gll parts of the country including
hilly tracts of Northern India.

Very little improvement work has been done in
cucumber in our country. Most of the recommended varieties
are introductions from other countries. These varietles are
of very little use under our conditions, because though pro-
mieing, these are bred at cooler regions and produce more
male flowers under our conditiones of high temperature and
long days,

It is a common knowledge that yield of cucumber
depends upon the nmumber of female flowers produced on the vine,
So the grower 1s gaturally interested in a variety which gives
more female flowers or in a practice which will increase the
number of female flowers on the vines. The grower should,
either be given a variety having s high female sex tendency
or he should be given a method by which he can induce more
female flowers on the vine. Apart from the factors like heredity,
environment and plant hormone concentrations play important
role in changing the sex tendency in these plants.

In recent years plant regulators have been increasingly

‘RAJYW"'%L
used in horticulture. These organlic compounds of hoemone tppe

induce various changese in thg plant. Auxin is a relatively
new arrival on the scenes of sex determination in flowers.
Attention to this fact was first drawn by Laibach (1962) in
explanation to his works conducted in assoclation with Kribben

(1950, 1952) on cucumber and squash. He contented that during



flowering, the female flower production is associated with a
hizher suxin level than male flower production. The distribu-
tion of sexes between flowers, and between individual plants
is usually determined by strict hereditary laws, but there
are a number of well founded observations that other factors
such as, the state of mutrition, light, temperature and mois-
ture ete. may greax£;~1nfluence sexuéiQéxpres;Ibn in these
plants, Besldes this the idea of a hormonie control of sex
expression has also gained importance in recent years.
' Plant rogulator sprays have been found to modify
effectively the sex in cucurbits. These regulators when
sprayed on plants increase the number of female flowers and
al the same time suppress the number of male flowers. y

The previous work in the Division of Horticulture
at I1.A.R.I. (Phatak 1959) has shown that different plant regu-
lator sprays significantly increase the number of female flowers
in cucumber and suppress the number of male flowers. The
question still remains whether high number of femsle flowers
are expected to give higher yield of the fruit. The present
investigation was undertaken with a view to confirm the previous
findings and further study whether the plant regulator sprays
can also have any effect on the pollen fertility, anthesis,
setting, development and maturity of fruit and ultimate yleld
in cucumber. These studies were carried during the ralny
season of 1959 and summer season of 1960 in the Division of

Horticulture of Indian Agricultural Research Institute, New Delhi,



REVIEW OF LITERATURE

Eloral biology

The floral biology of cucurbits has been reported
by mumber of workers. Fllov (1935) observed the floral biology
of different cucurbits. Millan (1951) reprorted observationa
on the floral structure of Cucurblta specles.

Judson (1923) first studied the morphology and
vascular anotomy of the pistillate flower of cucumber. Jakimovie
(1935) reported the floral biology of cucumber (gucumis sativus).

The corolla of .he geaus gucurbita opens regularly
at day break on account of the darkness of certain hours snd
partly to the decline of temperature at night. (Tamura 1954).
Sun light apparently exerts little influence on the opening of
corolla of this genus. (Seaton & Kremar 1938).

Seaton and Kremar (1938) observed in different
cucurbits including cucumber that temperature controlled the
time of flower and pollen sac opening asnd that humidity, rain,
wind and light intensity influenced anthesis only in so far as
they affected the flower temperature. Singh (1950) reported
in W species that minimum temperature greatly influences
the time of anthesis; while maximum temperature has effect on
anther dehiscence. Agarwal et gl. (1957) reported in MKimordics
cherantia, the time of opening and closing of flowers, and
time of anther dehiscence and receptivity of stigma. Hayase
(19568) observed that in cucurbit species high temperature to



flower bud can accelerate the anther dehliscence. Phatak
(1969) studied the anthesis, anther dehiscence, pollen size
and shape and pollen fertility in 6§ varieties of cucumber. He
observed that light and time of the dsy had more effect on

the anthesis than temperature., He found temperature to be a
controlling factor for anther dehiscence. He also found that
pollen fertllity was affected by temperature,

Cisa (1932) reported germination tests of pollens
in Cucurbita species. Poole & Porter (1933) studied the
effect of temperature on the growth of pollen tube within the
style of Citrullus vulgarig. Hayase (1255) observed the effect
of temperature before and after snthesis on pollen viability
in cucumber., He found that in a agar medium a pollen becomes
viable before anther dehisce. 1In cucumber viabliity was little
changed when the male flowers were stored at 15°C to 30°C for
21 hours, yrior to anther dehiscence. But with storage for
29 hours it was prolonged by the 1owér temperature and
curtailed by the higher tomperature. He found maximum viabi-
11ty at 20°C - 25°C. Knys (1958) found that cucumber pollen
carried by a bee over a distance exceeding 500 metere become
viable,

Filov (1935) found in water melon the receptivity
of stigma about 6 days. Singh (1950) obszerved in Irichosantheg
species receptivity 7 hours before and 51 hours after opening
of flowers. Phatak (1959) observed in cucumber the receptivity
12 hours before to almost 24 hours after enthesis in April,

under Delhi condition, when temperature conditions were not very
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high. In May and June he found that receptivity was 13 hours
before to 6 to 7 hours after anthesis.

Very little information is nvailable about the effects
of different plant zrowth regulator sprays on different aspects
of floral biology in cucurbits. The growth regulator sprays
are used to get more number of female flowers. It will be interes-
ting to see if these sprays have any effect on anthesis, pollen
fertility, and dehiscence of anthers, Choudhury and Phatak (19569)
studied the effect of different growth regulator sprays on the
fertility of pollens of cucumber. The growth regulator sprays
were given at the two true leaf stage and four leafl stage. They
observed maximum sterile pollens in plants sprayed with MH 800
ppm. in February crop. They also found that the adverse effect
on pollen fertility gradually decreased and 30 days after spray
no difference was observed in the fertility of polleha of the
plants which were sprayed with different regulators.

Whitakar & Pryor (1946) studied the effect of growth
regulator sprays on the set of fruit from hand pollinated flowers
in Cucumis Melo. They found 22%f increcase in fruit set when
they used substituted phenoxy-compounds, 4-chloro phenoxyagcetic
acld at the time of hand pollination., %ittwer and Hillyer
(1964) studied the effect of MH at early stages of growth in
cucumber, They gave repeated (4 to 5) applications at 57 days
intervels, of MH - 100 ppm., beginning at the time of cotyledon
expansion and continuing untll 4 to 5 true leaf stage. This
treatment effectively suppressed male flower buds and induced
male sterility. They also observed that pistillate flowers were



quite normal and fertile. Use of male gterllity for hybrid
seed production is now well-known. Brian et gl. (1959)

observed the effect of Gibberellic acld treatment on the flowers
of Cupid sweet peas. They found that there was a tendency of
GA treated plants to delay opening of flowers, They also
observed that GA treatment influenced the length of flower
stalk. Choudhury & Phatak (1959) observed the production of
glant ovary in the Gibberellin treated cucumber plants., Hillyer
& Wittwer (1959) while studying the effect of MH on Acorn squash
under green house and fleld condltiions observed that staminate
flower buds from treated plants had elongated, widened, leaf
like sepals, undeveloped androecis and contained non-viable
pollen grains in which protoplasm appesred shrunken. MH treat-
ed pistillate flowers possessed elongated ovaries and twisted
shrunken corollas but after pollination normal fruiting was

observed.

Teratology

Teratology in cucurbits has been reported by many
workers like Sawhney (1919); Singh & Sinha (1928), Bose (1934),
Ljascenko {1934), Pangalo (1936), Seaton & Kremer (1938a),
Schanack and Cavia (1941), Pathak & Singh (1983), Singh (1953)
and Phatak (1959).

s e i d sex-rati

Correns (1928) forwarded a mechanism of sex determination



in moncecious plants and represented it by a formulsz in which

*A' and 'B' denoted the gene complexes for androecium and
gynoecium respectively, and 'Z' gene which determines the
sequence in which A & B are activated. Monoeclous plants do

not sppear to have any morphologically recognised sex chromosomes,
but they undoubtedly possese hoth male and female tendencies,

Here sex 1s largely a developmcntzsl process, but this develop-

ment ie controlled by genes.

Considerable evidence exists which show that sex inberi-
tance can be modified through change in environmental conditions.
Basing on such instances the adherents of the environmental
hypothesis take the other extreme view point and believe that
sexes are not fundsmentally distinct characters and these charac-
ters are amenable to change by variation in the environment. The
experimental biologist takes the middle course which is also
very reasonable. According to them sex is influenced by genetic
factors, the manifestation of which are influenced by environ-
mental conditions. Tiedjens (1928) isoclated different strains
of cucumber from commercial cucumber varietles. He isolated
these strains under similar conditions, showing thsrebyfthaz
heredity control flower formation, He also demonstrated that
gex ratio of cucumber can be changed by different light and soll
conditions, The sex ratio of gucurbitp pepo var. Table yueen
was worked out by Erwin and Haber (1929). They found 7.5% of
total flowers were pistillate and 92,5¢ staminate. Whitakar
(1931) stadied the sex expression in different varieties of culti-
vated Cucurbitacese. He reported that each specles is characterised



by a specific type of sex expression. He expressed the quanti-
tative difference into a staminate/pistillate ratio. Scott
(19233) reported sex ratio in gQucurbits pepe. Currence (1332)
reprorted the nodal sequence of flowering in cucumber, He
observed a gradual change from staminate to plstillate condition
in the development of cucumber plant. Nitsch (1380, 62) and
Nitsch et gl. (1952) observed developmenisl pattern in Cugurbitg
perg. They observed the following seguence in flowering:
underdeveloped male, normal male, normal female, inhibited male,
elongated female snd parthenocarpic female flower. BErwin &
Haber (1929) in Cucurbita pepo var. Table queen observed that
staminate flowers apreared earlier than pistillate flowers.
Singh (1953) reported in Trichosanthesg speclies that staminate
flowers were produced earller than pistillate flowers. He also
reported sex ratio in these specles. Shifriss ané Galun (1956)
reported that in cucumber whole plant is a complex inflorescence
with staminate flowers at the base and plstillate flowers at
the upper portion. They also suggested that node number of first
female flower is a good indicator of sex tendency than the male/
female ratlo used previously by other workers to denote sex
expression, They recognised 3 phases of sex in cucurbits., First
is strict male, then monoecis:_l; and third strict femaleness.
Pangalo (1943) with his experi;enta with various external agencles
affecting sex exprression in cucurbits has shown that development
of male and female flower is independent.

J. Heslop-Harrison (1957) has very excellently summaris-

ed the evidence concerning the modification of sex expression in
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flowerins plants, exeluding those which act through geneticalr
path., He listed, mineral nutrition, light, temperature, chemi-
cals and hormones, mutilation and grafting as some of the factors
affecting the sex expression in flowering plants.

Heyer (1884) reported change in sex expreésicn.
through environmental conditions in cucumber and pumpkins,
Tapley (1923) observed in squash that additional supply of
nitrogen increased the mumber of female flowers. Tledjens
(1928) showed the clear effect of nutrition on the sex expression
in cucumber, Whitakar (1931) while studying the sex ratio in
different cultivated species of cucurbits forecasted the possi-
bility of change in sex expression through changes in environ-
ment, Dearborn (1936) showed that high nitrogen supply péoduceu
more pistillate flowers and few staminate flowers. Sabnin (1937)
observed in water melon that increased dose of nitrogen increases
the number of female flowers., Minina (1938) reported similar
trend in cucumber. Rodenikov (1945) observed that correct mineral
mtrition influences the sex of the flower and produces large
number of female flowers. Hall (1949) studied the clear effect
of nitrogen on the male/female ratio in gherkin (C. anguria).
Ito & Saito (1953) reportcd that female flower production was
promoted Ey low nitrogen and heavy watering. Funamato and
Masuda (1955) reported the effect of fractional doses of nitro-
gen in cucumber. They obtained high yleld by § applications of
nitrogen fertilizers as sgainst one dose at the beginning.
Brantley & Warren (1958) observed the effect of nitrogen, photo-
period and suxin on sex expression in musk melon. They report-
ed, high N, long days and NAA were found to promote female sex
expression. MNiller & Ries (1958) reported that at high K level
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plants produced 3 times as many fruits as low N plants,

The influence of light regime upon flowering plant
sexuality has long been known., The yleld of cucurbltaceous
crop which 1s dependent on number of female flowers, changes
considerably from season to season. Tiedjens (1928) reported
that there was a decreasing tendency with male to female ratio
with short days, Edmond (1930) observed similar variation in
sex-expression in cucumber when it was grown under different
rhotoperiods. Danielson (1944) observed in small gherkin
(Cucumis apgurias) that there was a quantitative difference in
flowering., Short days (8 hrs.) gave maximum staminate flowers
and long days (16 hrs.) loweest staminate flowers. Hwang (1944)
found that in pumpkin the number of pistillate flowers increased
with short photoperiocd and this inhibited the development of
staminate flowers. Pal & Singh (1946) reported variation in
male female proportion in bitter gourd (Mimordics charsntia L.)
Hall (1949) studied the ratio of male and female in small
gherkin (Cucumisg gngurig) under 8 hour and 16 hour photoperiod
and found no difference in ratio under both the photoperiods.
Nitsch et gl. (1952) reported in smell gherkin (Cueumis anguris)
that day length and temperature affect the sex expression. In
an experiment with Cucurbits pepo var. Table queen under phyto-
tron conditions, no female flowers were produced under long
day conditions (16 hour) and high temperature (30°C day and
night) but short days (8 hour) and the same temperature produced
female flowers, In cucumber var. Boston pickling short day
treatment produced femaleness. Ito & Kato (1953) from Japan



reported in Japanese cucumber that different photoperiods
affect the sex expression. Mujii et sl. (1954) also observed
a change in sex expression by change in photoperiod. <c£hifriss
& Galun (1956) found a variation in sex expression in cucumber
in two different seasons. Ito & Saito (19567b) studied the
effect of day length gnd night temperature on cucumber seedlings
in nursery beds. Short days with low night temperature promoted
pietillate flowers, and long days and high night temperatures
produced male flowers. Ito & Salto (1957¢c, 1958) reported
that 15 hour dey and high night tempersture (30°C) for 2 to
4 days resulted in production of high number of male flowers in
cucumber, Sekia (1957) reported a marked effect of short
photoperiocd (8 hour) and low temperature (10 - 20°C) at the
early stages of cucumber., Choudhri (1957) reported possible
significance of photoperiod and hormones in sex expression
in plants. He concelved of a set of two hormones named as Y and
Z, stamen and carpel inducers respectively. These above sald
hormones are activated by different photoperiode. Hiller and
Ries (1958) studied the effect of environment on fruit develop-
ment of pickling cucumber., 70°F night temperature produced
more fruits in 11 hour days than 15 hour days whereas at 60°F
night temperature more fruit was produced under long day condi-
tions. Phatak (1959) observed the sex ratio of 6 varieiies of
cucumber in two different seasons., He found seasonal difference
in the pattern of the pistillate flower distribution.,

Knight (quoted by Geddes & Thomson, 1889) found that
water melon plants in green house with day temperature 43.5°C



produced only male flowers; while cucumbers ralsed under

cold conditions gave only female flowers. Nitsch et al. (1952)
carried out experimentes with various cucurbits under phytotron
eonditions, These experiments clesrly demonstrated the effect
of temperature on sexuality of cucurbits. In Qucurbita pepgo var.
Acorn squash grown under short photoperiod and range of con-
trolled temperatures., The results indicate clearly that in
both photoperiodes lower temperature during growth accelerates
the trend from maleness to femaleness, The results of the
experiment suggest that in both photoperiods lower temperature
during growth accelerates the trend from maleness to femaleness.
They also observed that night temperatures were of significance
for this effect since day and night temperatures were not
interchangeable. Nitsch gt al. (1952) reported that climatic
factors (dsy length and temperature) exert a profound influence
upon the developmental sequence of the flowers., High tempera-
ture and long days tend to keep the vines in the male phase
whereas low temperatur- and short days favour the development
of female flowers. Ito & Kato (1953} found that temperature
was one of the factors influencing sex expression in cucumber.
Fujil et gl. (19564) reported that temperature affected female
flower production in cucumber., Ito & Salto (1957b, ¢, 1968)
observed in cucumber that low night temperatire and short days
promoted pistillate flower formation znd high temperature and
long days favoured steminate flower formation. Sekia (1967)
recorded similsr results in cucumber.

There is a recorded evidence of modification of sex
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expression in new offshoots following severe prunning. Tiedjlens
(1928) observed change in sex expression in cucumber by removing
female flowers. Ito & others (1954) studied the effect of
pinching in Japanese cucumber. The application of growth sub-
stances snd stem pinching induced transformation of staminate
flower buds into bisexual flowers, pistlillate flowers. Galun
(1958, 1959) reported that sex expression of the cucumber can
be changed by means of chemical vernilization, removing young
and adult leaves and by grafting.

Considerable research work has been done to study
the effect of asuxins and auxin like substanceg on sex expression
in Cucurbitaceous crop. Russian workers were the first
observe such effent in green house cucumhers. In green house
heating, gases issued had profound effect on sex of cucumber,
Minina (1938) subjected the cucumber plants at seedling
stages (3 to 4 leaf) in green house for 11 to 12 hours to
carbon monoxide gas. Marked morphological effects like
epinasty and partial loss of green colour was marked in treated
plants, Non treated (control) plants gave 25:1 male/female
ratio after 16 days. After 30 days these plants gave 12.5
male : 1 female. Gas treated plants showed the ratio of 2.17
male : 1 female after 16 days; and 4.34 male : 1 female after
30 days. In treated plante female flowers appeared first.
Minina & Tylkina (1947) showed the clear effect of carbon
monoxide on young cucumber plants. 20 - 22 days old plants
were kept under bel jars containing gas mixtures for 15 - 20

hours. The aversage ratio of flower sexes increased from 4 male :
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1 female to 6.5 males ¢ 1 female, In li carbon monoxide
the ratlio decreased from 4 male : 1 female to 1.5 male
1 female. In higher concentretions of carbon monoxide
(0.3 to 0.5%) the sex ratio was 1l:l. sinina et gl. (1349)
disaussed the action of carbon monoxide on monoecious cucumber,
He was able to increase the number of pistillate flowers by
using 24 carbon monoxide. Dubrovina (1950) did not get any
effect on sex expression in cucumber by presowing treatment
with carbon monoxide. Mehanik (19568) studied the effect of
acetylene upon ithe development of female flowers in cucumber.
Plants were grown under celophene bags containing acetylene
bore more pistillate flowers and fewer staminate flowers.
Rogalev (1953) studied the effect of Cop gas under glass house
conditions on cucumber, He reported better gquality fruits
as a result of Cog treatment but no effect on the yield, whereas
Smirnov (1954) recommended the use of Coy gas for green house
cucumber for increasing yield and improving quality of fruits.
A direct effect of auxin treatment on sex expression
in Cucurbitacege has been reported by Laibach & Kribben (1980a,
byc, 1951), Laibach (1951). 1In one experiment (Laibach &
Kribben 1950b) summer cucumber plants were treated at an early
age of 16 - 1& days. The amxins used were, NAA, 1AA and 2,4-D
applied in lanolin paste to the stumps of petioles and in
ajueous solution as a spray. NAA promoted number of female
flowers and suppressed the nmumber of mele flowers. Nitsch
et al. (1952) in Qucurbita pepg observed that NAA (100 ppm.)
treated plants at young stage (two leaf stage) formed first
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female bud at comparative earllier node than the non-treated
rlants. These results correspond to the results obtained by
Laibach & Kribben. Wittwer and Hillyer (1954) with cucumber
varieties, National pickling and Burpee hybrid and Table queen
squash observed, when sprayed with NAA (100 ppm.), that the
treatment decreased the proportion of male flowers. Ito &
Saito (1956a, b, 1957, a,d) and Ito et gl. (1954) conducted
series of experiments on Japanese cucumber under green house
conditions, They observed that samxin treatments influence
the sex expression in Japanese cucumber, DBranteley gt gl.
(1958) studied the effect of nitrogen, photoperiod and auxin
on gex expression in musk melon (. gglg). They concluded
that, high N, long days and NAA were found to promote the
female sex expression, Msheswari (1957) conducted trials

at Delhl to see the effect of auxins on 4 members of famully
Cucurbitaceas. He did not get any results. He reasoned that
high temperature and long day conditions tended the plants

in male phase. G. Satyanarayan et al. (1958) studied the
effect of plant growth regulators on sex expression on ribbed
gourd (Luffs agutangula Roxbg.). They observed that these
growth regulators affect the sex expression in cucurbitsaceous
flowers. They found that due to spray there was a reduction
in total number of flowers and increase in number of female
flowers., Hillyer (1958) with Acorn squash and Caserta squash
with NAA - 100 ppm. spray observed greatest suppression of
staminate flowers., Galun (1953) observed marked change in

sex expression in cucumber when sprayed with NAA at young stage.
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Choudluary & Phatak (1959) used different concentrations of
NAA, MH, IAA and 2,4-D on cucumber var,., Straight '8'. They
reported that NAA-100 ppm. increased the number of femsle
flowers significantly. NAA-100 ppm., IAA-100, 200 ppm. supp-
ressed effectively the number of male flowers. All treatments
increased female to male flower ratio. Brian, P.%. et al.(1959)
observed that Gibberellic acid has certaln similarities to

the auxine but there are also differences. They studied the
effect of GA on flowering of Cupld sweet pea +hen sprayed

at an early stage of growth. Weekly applications of GA increas-
ed the mumber of flower buds. Galun (1952) studied the effect
of Glbberellic acid and NAA on sex expression in cucumber
plants, He observed that the repeated applications of GA
treatments retarded the appearance of female flower at lower
node. This shift indicates the trend towards the maleness,
More male flowers were produced preceding the first female
flower, W¥ittwer and Buckovac (1957) gave foliar sprays of
Gibberelline of 10 to 100 ppm., during early stages of growth
of cucumber. They observed a marked but temporary stimulation
in vegetative growth, They reported th:t flowering and fruit
production was delayed. Both staminate and plstillate flowers
developed only after more than normal number of nodes had
formed., Choudhury & Phatak (1953) reported the effect of
Gibberellin treatment on sex ratlio in cucumber., They observed
that GI trested plants were more vigorous in growth and female
flowers appeared earlier. There was a marked suppression of

male flowers and increase 1n number of female flowers,
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Maleic hydrazide 1s regarded as a growth inhibitor
(Schoene & Hoffman, 1949, Nylor & Davis 12£0),

It has been found to affect the male fertility in a
mumber of flowering plants, WwWittwer & Hillyer (1954) observed
the effect of ¥H on Table queen squash at eeedling stsge. The
treatment delayed the appearance of staminate flowers and only
plstillate flowers appeared prior to opening of any staminaste
flower following KAA 100 ppm. sprays. ¥H 100 ppm. sprays effec-
tively suppressed staminate flower buds. Hillyer (1958) sprayed
MH 350 ppm. on Acorn squash and Caserta squash under green
house conditions at early stages of growth. The concentration
of MH 350 ppm. was not effective in field conditions in late
spring and early summer; but later 1n the season, short days
favoured chemical suppression. In the green house condition
greatest supprcssion of staminate flowers by MH was observed
when the concentration was 350 ppm. under 60°F and short days.
Hillyer gt gl. (1959) while studying the chemical and environ-
mental relationship in flowering of Acorn squash reported
that complete suppression of stsminate flowers grown in green
house condition was obtained by follar sprays of MH (250 ppm.
and 350 ppm.) during 2nd and 4th leaf stage. In the field,
however, 750 ppm. to 1000 ppm. was needed for comparable
results. These results were obtained only under short days
(13 hour) and low (60°F or below) temperatures. Choudhry
and Phatak (1959) studied the effect of different concentrations
of ¥MH on cucumber at early stages of growth. (2 & 4 leaf stage).
They concluded that WH 200 ppm, increased the number of female



flowers significantly. MH 600 & 800 ppm. suppressed the

mimber of female flowers effectively. MH in all concentra-
tions suppressed the apical growth but the effect was temporary
in all concentrations except 800 ppm. They also concluded
that even under long days and high temperature conditions it
was possible to modify sex expression and sex ratio in cucumber
by spraying certain plant regulators.

Besides the above different main factors affecting
sex expression in plants there are some minor factors which
also affect sex expression in cucumber. Ermolav (1241) studied
the effect of dArying seeds on growth and development of cucumber.
He observed that yleld of cucumber can be increased if seeds
after being dried, have not lost more then 40 to 50% of their
moisture and during drying are not exposed to a temperature of
more than 70°C. Minina et al.(1944) observed in cucumber the
sexual development of plants affected by the moisture condi-
tion of the medium. Rise in air mumidity accelerated the appear-
ance and increased the proportion of female flowers as compared
with plante kept under dry condition, Holmen (1954) tresated
the cucumber seeds with iodine and he obtained esrly yileld.
Kaugoljinyh (1955) reported the change in sex characters by
treating the seeds with 0,03% solution of Meythelene blue for
24 hours at 22 - 26°C. The treatment resulted in 62% more
pistillate flowers, Sun (1957) reported in cucumber that
seeds from middle portion of cucumber fruit produced higher
percentage of female flowers, Van Koot et al. (1968) reported

the influence of viruses on flower format'on in cucumber. They
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observed that infection with Cucumis virus I resulted in a
approximately doublinz the number of male flowers when plants

were affected at an early stage of zrowth,

t set ent d ity:

The role of hormones in the initiation of ovary
primordium in cucurbits has been thoroughly discussed in above
paragraphe. The role of different factors on the d_iffercnt.iar-
tion of ovary primordia has also been discussed. HNow it has
been established beyond doubt that hormones can change the
developmental pattern in monceclious plants like cucurbits. Now
it will be interesting to see if these plant growth regulators
further exert their influence in the fruit set and development.
J. van. Overbeek (1259) has stated that most of the synthetiec
chemicsls showing auxin activity do show their influence at
low level. A few, however, surpass native auxins in their
activity and nearly all persists in the plant much longer than
native auxin. Gustafson (1926) first studied the development
of cucumber fruit. He observed that growih curve shows siow
beginning folluwed by rapid increase and final cessation of
growth, Sinnott (1939, 1945a, b) reported from his studies in
cucurbit fruits that growth proceeds st exponential rate before,
as well as after, full bloom, slowing down only when fruits
approach maturity. He found that the incresse in ovary size is
accompanied by active cell muliiplication before the opening
of the flower, but after pollination growth of the ovary proceeds



21

without apprecisble cell division. Finally he was able to
correlate the difference in fruit size observed in different
varieties of cucurbits with duration of cell m:ltiplication,

this process continmuing longer after full bloom in large fruited
varliety than in small fruited oneé., Thuse in most of the cases
two processes regulate the growth of ovary: cell division end
cell enlargement. <Cell enlargement can resch enormous propor-
tion in fruits, and any person who has eaten a plece of water
melon (Citrullus yulgaris) can have notlced that, whkn mature,
the cells of this fruits are so large that they can be seen
individually with naked eye. The striking fact aboutl the

ovary development is that it grows regularly until the flower
opens and then sbruptly ceases to enlarge unless it is ferti-
lised or a fruit is developed parthenocarpically. Nitsch (1950b)
and Nitsch et gl. (1952) have shown that at least in cucurbits
it 1= possible to obtaln contimued growth of ovary from its
initiation until it has completely developed into a mature

fruit by controlling adequately the climatic environment, It

is a common observation in most of the fruiting plants that

if flowers are not pollinated they drop off. A absclssion

layer is formed and the flower drops off. This eliminates the
possibility of fruit development., But in some cases like

small gherkin (Cucumis angurig) no abscission layer is formed

if the flowers are not pollinated., The flower remains attached
to the plant for long periods after bloom (which lasts one day).
Nitsch (1950b) made comparison between pollinated and unpollinat-
ed ovaries of small gherkin (Quoumis gngurig). The results showed
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that pollinated ovaries grew regulsarly into full sized fruits
and unpollinated ovary started turning yellow and shrinking.
This clearly shows that ovary needs more than merely to remain
connected with the whole plant., Nitsch (1949b,e) planted the
detached flowers of tomato into medium containing no auxins.

The detached flowers which were pollinated previously developed
into fruits and those not pollinated, the detached flowers in
the same medium did not develop into fruilts. It can be conclud-
ed from this that maintenance of ovary on the plant 1s only

a prerequisite for fruit set and not the canse. Went (1928)
first suggested "without growth substance no growth®. Since
then mndreds of experiments have suggested that auxin is
responsible for cell enlargement, It is a known fact that young
stamens are very rich in auxin, (Wittwer, 1943; Hatcher, 1945).
Using flowers without stamens i.e. female flowers of CQucumig
gativus, Gustafson (1939b) found also a drop in the auxin
content of the flower at the time of the flower opening.

Pollinstion elo nt :

Nitsch (1950b) has traced the growth curve of gherkin
ovary, the increase in diameter proceeds at constant exponential
rate and it is difficult to detect any sudden change in the
shape of the curve at the time of pollination. If pollination
does not take place growth soon ceases, Pollination not only
supplies a msle nuclei to its female counterpart but stimulates
growth of fruit, Yasuda in Japan (1934) first produced a fully

formed parthenocarpic fruit in cucumber by the injection of
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pollen extracte into the ovary. Winkler (1208) termed this
as "“parthenocarpic stimulus®. This stimulus of pollens
af'ter pollination is definitely of hormonal nature. Massart
(1202) showed that dead pollen grains could stimulate the
swelling of ovary in orchid. Fitting (1909) obtained same
response by water extracts of pollens. These facts demonstrate
the existence of hormones in pollen grsins. Laibach in Germany
established that pollens contain substance identical with
auxins. Gustafson (1936) did pioneering work in this field.
Although the initial set of the fruit may be due to
the auxin liberated into the ovary tissue from the pollen,
yet the quantity involved seems completely inadequate to account
for subsequent continued fruit growth,(ifuir 1947 and Lund). The
question remalned as to which was the other source of auxins
for developing frults. Developing seeds have been found as

the sources of fruit growth hormones.

Heinicke (1917) had shown that young apples contaln-
ing low percentsge of developing seeds were the ones which
drop more readily. This is the first indication of a correla-
tion between seed and fruit development., It is common know-
ledge that the size of fruit 1s proportional to the number of
well developed ovules., Nitach (1949s) has demonstrated in
straw berry that growth of a straw berry receptacle can be
completely stopped by the removal of all the achenes.

Gustafson (1939b) extracted verious parts of squash
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frults snd found that the seeds and the tissues immediately
surrounding them were from 6 to 30 times richer in anxin than
were o‘her fruit parts, Vwittwer (1943), Luckwill (1948),
Redem&nn,'fittwer ané Sell (196l1) were able to obtuin tumato
fruit set with extracts of corn or apple seeds. That synthe-
tic amxins can set frults has been demonstr:ted by Gustafson
(1936}. He used 1% sclution in lsnolin of IAA to the stigma
of squash and he was sble to incduce fruit development, He
was not successful with water melon, winter sgjuash and pumpkins,
Gardener end Marth (1937a) obtained similar results with
cucumber by spraying flowers with NAA, 1IBA, IPA.

It can thus be consldered as well estzblished that
seeds control fruit growth by releasing a chemical stimulus
of the zuxin type.

Fruits are rich in water, Heinicke (1317) had
shown that seeds in the gpple are important in its water
metabolism. Since the studies of Reinders (1938) it has been
well known that auxins promote water uptake in plant tissues.
It is very probable that one of the effects of the auxin produc-
ed by the pollen and the seeds is to regulaste an active water
uptake by the fruit.

Crafts et al. (1950) studied the response of secveral
crop plante and weeds to MH., They sprayed MH on 20 days old
crop plants and observed its effect on fruiting. In cucumber,
they sprayed MH from 0,1% to 0.4% and they found stunted and
badly shaped fruits in higher concentrations., Stewart et gl.
(1951) applied 2,4-D to Washington naval orange prior‘to bloom



and they observed increase in fruit size. Wittwer gt al.
(1967) reported in foliar sprays of 10 to 100 ppm. Gibberellins
to cucumber seedlings, a mcrked but temporory stimuletion

in vegetative growth. The treatment resulted in delayed
flowering anc fruiting in slicing type of cucumber. G.
Satysnarayan et gl. (1962) observed that plant regulator sprays
when sprayed at young stage to ribbed gourd (Luffa agutangula)
resulted into inducing in more number of female flowers. They
observed increased frult set in higher concentrations of

NAA and 2,4-D. Choudmry & Phatak (1953) studied the develop-
ment of frults by spraying the cucumber plants with GIB at
seedling stages. The development of fruits of sprayed plants
was rapid. The fruits matured 3 to 4 days earlier than the

control,
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MATERIALS

Plant Material:

The variety Straight '8' of cucumber (Cucumig
8ativug) which is recommended as a stendard variety by I.A.R.l.,
New Delhi was used for the present studies. This variety is
a exotic collection released by Ferry-iorse Seed Company of
Detroit, U.S.A. The data were collected from the statistically
layed out experiment in two seasons i.e, July - October 1959,
February - May 1960,

Chemicals Useds

Maleic hydrazide (MH), alpha-Napthaleneacetic
acid (NAA), beta-Indoleacetic acid (IAA), 2,4-Dichlorophenoxy-
agetic acid (2,4-D) and Gibberellic acid (GA) were used.

MH was obtalned from United States Rubber
Company, Naigatack, U.S.A. as MH-40 (a water soluble powder
of the sodium salt of MH with wetting agent and sticker con-
talning 40.0% MH acid). Stock solution of 10,000 ppm. was
prepared from which varlous lower concentrations were made,
Just before use. Stock solution of 1000 ppm. were used for
NAA, IAA and 2,4-D by dissolving the weighed amount of each
chemical separately in a small quantity of alcohol and then
adding a required quantity of distilled water slowly with
constant stirring., NAA and 2,4-D and IAA used were the products
of British Drug House, U.K. Stock solution of 1000 ppm. was
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prepared for GA in dissolving the required gquantity in dis-
tilled water from which various lower concentrations were made
just before use. Gibberellic acid was obtalned from Merck and
Co. Inc., Chemical Division, Rahway. N.G.

XETHODS.

Stages of anthesis, dehlscence, pollen fertility
were studied in the plants which were sprayed with different
concentrations of plant growth regulator sprays. Floral
abnormalities were also recorded. The seeds of variety, Straight
t8¢ cucumber was sown in the month of July 19539 in the field,

The seeds were presoaked 1n water for 24 hours before sowing
in the field., Then the seeds were sown on ridges at 3 ft.
apart. At each hill 3 to 4 secds were sown, The distance
between two rowg or ridges was 8 ft., The plants were thinned
to one to each hill., The plants were given simllar treatments
as regards mamuring, watering and plant protection. Second
sowing was done in a similar way in the month of March 1960,

Stages of anthesis and dehiscence was studied in
second week of May 1960. The pollen fertility study was under~
taken in both the seasons, For anthesis and dehiscence study,
temperature and relative mumidity during observations were also
regorded.

For studying the effect of different plant regulator
sprays on fertility of pollens, the acetocarmine preparations
were made of pollens. Minimum of 200 pollens from each treatment
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were taken, Before collectlon of pollens, the flowers were
covered with cotton plug the previous day to avold contami-
nation, The pollens were studied under the mlicroscope after

15 mimites when th- gralns were properly stained., Several
random flelds all over the glide were counted making a total
of about 200 pollens, Care was taken to ilnclude various fields
lying in both peripheral and central regions of the cover slip.

The experiment was undertaken to find out the

effects of 6 different plant regulator spr.-ys on the sex expression
and sex ratio in cucumber. Cucumber (Cucumis sgtivug L. var,
Straight '8') was taken up for the studies. The seeds were

sown (presoaked in waker for 24 hours) in the second week of

July 1959. The young seedlings were first sprayed after 16 days
at 1 to 2 true leafl stage and again after 10 days at 3 to 4

true leaf stage. The quantlitiy of solution needed to spray each
plant was 1.5 to 2 ml. for the first spray and 2 to 3 ml. for

the second spray. The plant regulators used were, Malelc

hydrazide (MH), 25, 50, 100, 200, 400, 600 ppm. alpha-Napthalene-
acetic acid (NAA), 50, 100, 150, 200 ppm. beta-Indoleacetic acid
(IAaA) 50 & 100 ppm, and 2,4-Dichlorophenoxyacetic acild (2,4-D),

2.5 ppm, and § ppm. One sget of plants were sprayed with

distilled water and the plants were used as control plants.

One treatment consisted of removal of male flower buds till

the first female flower appeared. All the above sixteen treatments
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in rainy season crop were replicated four times to eliminate
the effect of the soll variation factors. There were 3
plants under each treatment in each replic-tion. The mamber
and sex of the flowers at each node on the main shoot and

side shoots were recorded. The observations were recorded till
the recond week of October 1959 when the crop was practically
over., Care was taken not to disturb the normal condition of
the plant while recording the sex of the flower. Only ohe
petal from the recorded flower was removed to distinguish it
from the uncounted one.

The experiment vwas repeated and the seeds for the
purpose were sown on first March 1960, In addition to above
sixteen treatments four additional treatments of Gibberelllc
acld were tsken up. The concentrations used were 10, 25, 50,
100 ppm. of Gibberellic acid. The observations on the lines
mentioned above were continued till the third week of May 1960

when the crop was practically over because of rising temperature.

Complete record of fruit set on each vine was

taken to observe the effect of different regulator sprays on
the fruit set on vines., The date of opening of femsle flowers
was recorded and slze of ovary was also recorded. To record
the fruit set the plants were examined S or 6 days after open-
ing of female flowers,

After harvest of each fruit its measurements were
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recorded regarding ite individuel weight, length snd
diameter, The date of harvesting was slso noted to calcu-
late the days required for maturity of fruits. The number
of days required for maturity of fruits were calculated
from the dsy of opening of female flower till the harvesting
of fruit. While harvesting the fruit, it was seen that
the'fruit has attained a tender and edible maturity. This
was recognised by a slight change in colour from the stalk

¥

end of the fruit,

gtatistical Methodg:

The method of anelysis of veriance which 1is
commonly used for randomised block design was used for
finding out the test of significance between different
treatment means.

The correlatlion coefficlent was worked out on
treatment and error level for number of female flowers
and fruit set, The method of analysis of covariance weas
adopted to test the effect of plant regulators on frult set,
by eliminating the effect of initlial number of female
flowers, This method of analysis enabled to find out the
grrect of plant regulator sprayavon fruit set.
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QBSERVATIONS

The experimental data are presented in the following
three partss-

A) Floral biology as affected by plant regulator
sprays.

B) Sex expression and sex ratio as affected by
plant regulator sprays.

C) Fruit set, doéelopment and maturity as affected
by plant regulator sprays.

The various stages of the anthesis of male flowers,
beginning from the flower bud to a day before anthesis, were
studied. The stages of development in anthesis of male flower
in cucumber have been described by Phatak (1959). The same
pattern was followed in studying the anthesis of male flowers
in cucumber in present studiles. The anthesls was studied in
the middle of May 1960, Ten male flowers of each treatment
were studied, The time and temperature at different stages
during the observations in different treatments are presented
in Table 1. (Plate 1).

Stage - 1:
In thlis stage the male flower was of distinguished
yellow colour from the younger buds. In all the treatments except



STAGES OF DEVELOPMENT
OF
MALE FLOWER — CUCUMBER
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GA treatments, this stage was observed from 7.00 a.m. till
8.00 pem. in the evening. This stage in GA treated plants
was observed from 7.00 a.,m. till 9.00 p.m. i.e. an hour later
than other treatments. The temperature during thlis stage was
ranging from 28.0°C to 39,0°C and in GA treatments it ranged
from 28.0°C to 30.0°.

Stage - 2@

The petals started opening slightly from the
top. This stage was observed in all the treatments except
GA treatments from 8,00 p.m. to 9,00 p.m. In GA treatments
the stage was attained from 9,00 p.m. to 10.30 p.m. The tem-
perature range for this stege was 34.0°C to 30.0°C for all
the treatments except GA treatments., In GA treated plants the
temperature range was from 30.008 to 27.006.

Stage - 3:
The petals separated completely from the top.
This stage reached in all the treatments except GA treataent
from 9,00 p.m. to 10,00 p.m. with temperature range from 30.0°C
to 29.0°C. In GA treated vines the stage reached from 10,30 p.m.
to 12.0 p.m. with temperature range 27.0°C to 24.0°C.

Stage ~ 4:

In this stage there was a clear opening of
petals from the top. Thlis stage was seen 1n all the treatments
except GA treatments from 4.45 a.m. to 5.30 s.m, with tempera-
ture range 19.50°C to 21.0°C. In GA treatment the stage was
seen from 5,30 a.m. to 7.00 a.m. with a temperature range 21.5°C
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23.09C

Q.40 an,
to
7¢15 8.1,

31.69
to
23.,09C
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718 p.m.
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to
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to
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31.0°C
| AR
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to
715 PR,
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a2,0°¢

b.16 Pelle
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W
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31.0°C
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B8.10 Dol
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P
31.09C
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o
.10 p.m,

29.0°%
Lo
31.09C

7156 pem,
| XV
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29.,0°C
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31.0°C
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to
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31.0°C
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o
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26.0°C
o
28,0°9C
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26.0°C
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288.0°C

6.0 a.m,

7
7:.10 e B,

26.0°C
to
26.00C

6.0 a.8,
%o
715 sene

256.09C
to
238.0°C

6.30 a.b.
to
715 a.n,

26.0°9C .

o
28.,0°9C

zContd-,
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Treataent

Tine 7,00 a.m,
Water(Control) 8.00 p.m.

Teap.

Tine
GA =10 ppe
Temp,

Tine
GA =25 ppa
Tenmp.

Temp.,

Time
GA =100 ppm
Temp.

Iable - 1) (Contd,)

I—

o

28.0°¢C
to

39,000

7.00 a.n,
to
92.00 pem,

28.0°¢C
to
30,00C

7.00 B.Be

to
9,00 p.n,

28.0°¢
30.68:

7.00 a.a,
to

9.0C PeBoe
28.0°C
to
30,00C
7!00 B0,
to
9,00 PeRis
28,0°C

to
30.00C

2 9
8,00 p.ne 9.00 p.m,
to to
9.00 peme 10,00 pem,
34.0°% 30,0°
X B
30,0°C 29.9°C
9,00 peme 10,30 pem.
to to
10,30 pa. 12.00 peme
30.% 27,0°C
to to
27.0° 24.0°C
9.00 pems 10.00 Pelle
to to
10,30 peme. 12.00 pome
30;200 27£°c
27.09C 24.0°%
9,00 p m. 10,30 PeRe
to to
10,30 peme 12.00 pome
30,09 27.,0°C
to to
27.0°C 24.0%
9.00 pems 10,30 Pell,
to to
10,230 p.m. 12,00 PeBe
30,0°% 27.0°C
to to
27.0°C 24.09C

AGE

4

4.45 a.n,
o
5.30 a.m,

19.5°C
to
21.,0°C

5.30 am,
to
7.00 8.m,

21,8°
to

22,0%

5,30 a.a,
to
7.0C po.a,

21.6°C
to
22,09

5,30 8.l
to

7.00 a.m,
2) ;:"c
22.0°C

5,30 8ol
to
7.00 a8.m,

21 .,6°¢C
to
22,0°C

b

5.30 a.n,
to
6.15 a.m.

21.8°
to
22.0%

7.00 a.n.
to
8.00 a.m.

22,0°C
to

24 ,09C

7.00 a.m,
to
8,00 a.m,

22.,0°C
o
24 .09C

7.00 a.m,
to

5,00 a.m,

22.0°C
to
24.0°C

7.00 a.m,
to
8,00 a.m,

22.0°C
to
24 .,0°9¢C

5.45 a.n,
to
7:156 a.n,

21.,3°C
to
23.0°C

7:30 a.nm,
to
B8+.30 a.a,

23.0°C
to
24.59C

7.30 a.m,
to
8.30 a.n.

23,0°C
to
24..5°C

730 a.n,
to

Bs30 8D,

23,0°C
to
24.0°C

7:30 a.0,
to
5.30 aelde

23.0°C
"00
24.0°%

5.10 a.l.
o

7.16 Pelle

31.0°%

to
32.0%

7.156 Pelle
to

830 Pelle

29,0°C
to

32.0°C

7.15 Pels
to

830 p.m.

29,0°C
to
32.,0°C

7:15 penm,
to

8¢30 DeBe

29.0%
to

32.0°%

7156 pen,
to
Bel0 pels

29,.0°%
to
32.,0°C

715 a.l,
to
8.10 pen,

20.0°C
to
31.0°C

8,30 p.na
to
9.00 p.a.

32.,0°C
o
31.0°C

8.30 pen,
to
9.00 pen,

32.0%
to
31.,0°C

715 pen,
to
8,30 pel,

29,0°C
to
32,09

830 Pelle
o
9.00 p.a,

32.,0°C
o
31.0°C

6,30 a.m.
o
716 a.ne

26.0°¢C
o
28.0%

8.45 p.0,
W
7:30 peme

30,09
to
31.0°9¢C

6,40 p.m.
7.

730 pele

30.09C
wﬂ
31.0%

6+45 pem,
to
730 peme

30.0°¢
to
31.0°

6.45 p.me
to
730 pele

30.,0°C
L0
31.0°
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to 22.0°%C.

Stage - §!

There was a slight downward curling of opened
petals, This stage was seen in all the treatments except GA
treatments, from 5,30 a.m. to 6,15 a.m. The range of tempere-
ture was from 21.3°C to 22.0°C. In GA treatments, the stage
was seen from 7.00 a.m. to 8,00 a.m. with range of temperature
from 22.0°C to 24.0°C. In GA treated plants anthers were
visible clearly.

Etape - O3

The expansion of petals was complete in this
stage. The anthers were clearly visible in this stage. This
was observed from 5.45 a.m. to 7.15 a.m. with temperature range
from 21.5°C to 23.0°C in all the treatments except GA treatments.
In GA treatments the stage was seen from 7,30 a.m. to 8,30 a.m,
with temperature range from 23.0°C to 24.0°C, The flowers
were open till evening with slight fading of yellow colour.

stage - 7
In this stage therewas a upward cuiling of
flower petals. This stage was seen from 5,15 p.m. to 7,15 p.m.
with temperature range from 31.0°C to 32,09C except GA treat-
ments. In GA treated plants this stage was seen from 7.15 p.m.
to 8,30 p.m. with temperature range from 29,09C to 32,0°C.
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Stage - 83
The petale were completely bit loosely closed in
this stage., This stage was reached in all the treatments
except GA treatmentis from 7,15 peme to 8.15 psm. with tempera~
ture range from 29.0°C to 31.0°C. In GA treated plants the

stage was seen from £,30 p.m. to 2,00 p.m., with tempersture
range from 32.0% to 31.0%.

Stage - 93

¥ost of the closed flowers detached from pedicels
in the next morning. This stage was reached from 6.30 a.m.
to 7.16 a.m. from 25.0°C to 28.0°C temperature range, in all
the treatments except GA treatments. In GA treated plants
the stage was reached in the next day evening from 6.45 p.m.
to 7.50 p.m., with temperature range from 30.0% to 31.0°%.
Some few flowers had not still dropped.

Anther dehiscenge:

In 211l the treatments including GA treatments
dehiscence occurred when the temperature was ranging from 20.5°C
to 22.0°c. The temperature condition was found from the fourth
stage of flower bud till the beginning of 6th stage. Dehiscence
was complete when temperature reached round sbout 22,0%.

In case of anther dehiscence the different plant
regulators had no effect and only temperature seemed to regulate

the anther dehiscence.,



This study was undertsken in both the seasons

21 daye after the second spray, to sbserve the effect of

different plant rezulator sprays on fertility of pollens,

Lhe pergel
Observat.

E.No. 1 Treatments I Percentsge of sterile pollen
1. MH-25 ppm 2.857
2e " .5 ppm 6.20
3. * ~-100 ppm 6.25
4. " .200 ppm 6.37
S. * -400 ppm 6.37
8. " -600 ppm 6.39
7. NAA- 60 ppm 5.50
8. " -100 ppm 5.82
9. * «150 ppm 5.56

10, # -200 ppm 5.69
11. IAA- 50 ppm 7.356
12. % -100 ppm 7.80
13. 244~-D -2.5 ppm 4,64
14. . 5 ppm 5.32
15, Removing male flower 2.16
buds
16. - Water (Control) 2.10
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From the table 2 it 1s seen that there was a very
little effect on the fertility of pollens of the different
plant regulator sprays 21 days after second spray. This showe
that different plant regulator sprays have practically no
adverse effect 21 days after second spray. A reading teken
30 days after second spray showed that, little effect recorded

after 21 days,disappeared and all the pollens were normal.

4, " -~ 200 ppm 5,70
5. " « 400 ppm 8.00
6. " - 600 ppm 11.50
7. NAA - 50 ppm 3.00
8. # - 100 ppm 4.00
S. % - 150 ppm 6.00
10. " . 200 ppm 7.00
11. IAA - 50 ppm 4.50
12, " -~ 100 ppm 4,50
13, 2,4-D - 2.5 ppm 6.50
14. * - §5 ppm 6.80
15. Removal of male flower 4,00
bud
16. Water (Control) 4.00
17. GA - 10 ppm 6.00
18, ® - 25 ppm 6.80
19, " . 50 ppm 6.00

20. " . 100 ppm 6.00
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From the table 3 1t 1s seen that the adverse effect of
different plant regulator sprays on fertility of pollens
remained to some extent even 21 days after the 2nd spray. The
effect was more prominent in MH- 400, 600, and NAA - 200 ppm.
The other trestments had no marked effect on the fertility of
pollens. A study of the pollens 30 days after the 2nd sprey
showed no difference in fertility.

Size of the ovary:
There was marked incrcase in the size of

ovary in GA treated plants., In other treatments the occurrence

of such ovary was very rare. (Plate 2).

lable - 4

Treatments {ﬁo. of ovariesiNc. of giant § Percentsge of

GA - 10 ppm 36 20 57.14
# < 25 ppm 32 8 25.00
* - 50 ppm 30 5 16.66
* ~100 ppm 25 4 16.00

The lower treatment of GA (10 ppm) produced
a largest mumber of giant ovaries, i.e. 57.14%. The term
‘glant ' ovary! was designated to those ovarles which measured

3 cms or more than 3 cms in length.






Pusiaon:
Two male flowers were born on a single peduncle
in treatment MH - 100 ppm in July crop. (Plate III(3)).

Flower: _/
(a) One giant male flower bud was observed in
GA - 10 ppm treatment, The sepals and petals were of nearly
éouble the size of the normal flower. There were two distinet
groups of Androecia. The pollens were examined under micro-
ecope and they were found mormsl and fertile. (Plate III(1)).
(b) In a treatment MH - 400 ppm a leaflet was
found fused with the one of the sepal of male flower. This

was observed in PFebruary crop. (Plate III(2)).

Eagglatiop:
t (a) In a treatment GA - SO ppm and 100 ppm,
one plant in each treatment was found to have a fasclated
1like sten.‘ The stem was completely flattened and an axillary
branch had been completely fused with the main stem. The
stem bore male and female flowers in the axils as usual but the

flowers seemed crowded and did mot develop completely., (Plate
I1I(4)). '

(b) Similar flattened stem and other symptoms
of fasciation were observed in a treatment, 244-D - 2.5 ppm.
The axillary branch was fused with the stem from 2nd to 4th
node giving the stem a peculiar flattened appearance. (Plate III(4))



TERATOLOGY AS A RESULT OF PLANT REGULATOR SPRAYS




In the present studles the seedlings were sprayed
twice with aqueous solution of dlfferenti plant regulator
sprays. The different morphologlcal effects observed on the
leaves were as follows: In all the seedlings sprayed with
different growth regulators,there was a marked effect on leaves.
In July crop, there was a drooping of leaves in the treat-
ment - NAA 200 ppm & hours after the spray. There was a slight
drooping effect in the treatment - NAA 150 ppm. This effect
was persistent till next day evening i.e. upto 36 hours after
the spray. This was observed after the 2nd spray also. In
February crop, this epinastic effect was more marked., The
plants in the treatments - NAA 80, 100, 150, 200 ppm, IAA 100 ppm
showed clear epinastic effect immedlistely after the spray and
the effect persisted for nearly 48 hours. In other treatments
also thls effect was observed but 1t was not such marked as
was observed in above mentioned treatments,

In plants sprayed with 2,4-D 2,5 and 5 ppm sprays,
there were marked pustule like markings on the leaves. This
effect lasted upto 3 weeks after the 2nd spray and the new
leaves became normal afterwards. In plants sprayed with NAA
and IAA the leaves were dark green and healthy looking. This
effect was observed in both the seasons. In GA treated plants
there was no yellowling of leaves observed as reported in
other plante sprayed with GA. 4

In plants sprayed with NAA and IAA the terminal growth
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was stimulated. In July crop growth was suppressed with some
regulators in the higher concentrations like MH- 100, 200, 400
and 60C ppm, IAA - 100 ppm.

There appears some correlation between the appearance of
the first female flower on the main axis, with pistillate staminate
ratio., Most of the treatments induced the formation of the first

female flower at lower nodes on the maln axis of the plants in both
the experiments, (Table & & 6) and they had higher female to
male ratio. (Table 7 & 8) than the control,

7. NAA - 50 ppm 13.60 11
8. ¥ - 100 ppm 14.45 10
9. * « 150 ppm 15.08 13
10. ¥ . 200 ppm 15.87 9
11. IAA - 80 ppm 15.83 14
12. ¥ - 100 ppm 14.91 11
13. 2,4-D - 2.5 ppm 16.41 14
14. # « 5 ppm 16.66 16
15. Removal of male flower 17.58 16
buds

16. Water (Control) 18,99 18




S. No. § Treatment iéverage node i Lowest node
1. MH - 25 ppm 11.00 6
2e * - &0 ppm 10,99 5
3. " - 100 ppm 10.74 7
4, " . 200 ppm 10.78 7
S. ? < 400 ppm 13.45 9
6. ® . 600 ppm 11.91 10
7. NAA - 850 ppm 11.24 7
8. * . 100 ppm £.41 4
9. " - 150 ppm 12.49 5

10. " . 200 ppm 11.24 7
11. IaA - 50 ppm 10.33 7
12. ¥ - 100 ppm 12,49 6
13. 244-D - 2.5 ppm 11.14 4
14. " -5 ppm 11.49 6
15. Removal of male flower 13.83 9
‘ buds
16. Water (Control) 15.33 6
17. GA - 10 ppm 11,99 6
1t&. * . 25 ppm 11.16 3
19. * - 50 ppm 11.74 9
20, * - 100 ppm 12.41 6
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There was an increase in the average number of female
flowers in all the treatments over the control, (Table 7 & 8).
However, the increase was statistically significant with MH -

50, 100, 200, NAA -~ 50, 100, IAA - 50, GA - 10 and GA ~ 25 ppm
in PFebruary crop and in July crop, ¥H - 10C, 200, 400, 600,
WAA - 50, 100 ppm.C fi3-142) 10 PO™M SRR-toowem.

In July crop there were no significant differences within
the M treatments of 100, 200, 400, 600 ppm in aversge number
of female flowers. But MH - 100, 200, 400 ppm significantly
increased the number of female flowers over the treastments MH -
25 & S0 ppm. Within NAA treatments in the concentrations of
50, 10C & 150 ppm there were no significant differences in average
nunber of female flowers. But NAA - &0, 100 ppm significently
increased the number of female flowers over the tréatment NAA -
200 ppm. There was no significant difference in treatments
NAA - 150 and 200 ppm. Within IAA and 2,4-D treatments there
were no significant differences in number of female flowers.

In February crop, within MH treatments of 26, 50, 100,

200 ppm there were no significant differences in nmumber of female
flowers. But MH - 200 ppm significantly increased the number

of female flowers over the treatments IH - 400 and 600 ppm. There
were no significant differences in NAA - 50, 100, 150 ppm in
mmber of female flowers but NAA - S0, 100 ppm significantly
increased the number of female flowers over the treatment NAA -
200 ppm., There were no significant differences in the trestments
NAA - 150 and 200 ppm. «#ithin IAA anc 244-D treatments there
were no significant differences. Within GA treatments 10, 25, 50
ppm there were no significant differences. But GA - 10 ppm
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significantly increased the nmumber of femsle flowers over

GA 100 ppm.

~ tres >gts July'crop -

Se 1 §Female § M¥ele |§ Totzl Sex ratioi

1. N~ 25 ppm 9.75 167.66 177.41 13 17.19
2. % . 5 ppm 10.08 172,33 182.41 1: 17.09
3. ¥ .100 ppm 16.91 178.26 195,16 1: 10.54
4. " .200 ppm 17.49 204.33 221.82 1 11.68
5. " -400 ppm 15.66 217.95 233.61 1l : 13.91
6. " -600 ppm 14.568 234.16 248,74 1l : 16,06
7. NAA- 50 ppm 15.34 174.04 189.38 1: 11,19
8. " -100 ppm 14.74 150.37 165.11 1: 10,20
9. " .150 ppm 10.87 144.33 155.20 1: 13,27
10, " -200 ppm  8.41 140,99 149.40 1 5 16.76
11. 1AA- SO ppm 9.12 142.54 151.66 13 15.62
2. " -100 ppm 11.33 180.66 191.99 13 15.94
13, 2,4-D-2.5 ppm 10,08 158,03 168.11 1: 15.67
14, " 5 ppm  7.41 167.91 175.32 1 1 22.65
15. Removal of male 6,33 162,99 163,32 l11: 256.74
flower buds
16. Water (Control) 5.41 178.91 184.32 1 : 33.07
' S.Em +1.83 * 14,78
L.S.D. at 5% 5.22  44.22
'F* test of

significance at 1% at 1%
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Igble - 8
Aversge number of flowers and sex ratio under different
A e e ciments (Pebruzcy crony o e-Giferent
S. I IFemale ] Male | Total ) Sex
Ho., X Treetment JIflowergiflowers JIflowers I ratio
1. MH- 25 ppm 9.25 93.33 102,68 1 : 10.08
2. " - 50 ppm 9.66 83.41 93,07 1: 8.63
3. # - 100 ppr 9,99 71.74 81.73 1 7.18
4, " -« 200 ppmr  11.22 72.24 83.46 l: 6,43
5. " - 400 ppm  6.83 63.66  70.49 1: 9.32
6. * - 600 ppm 6.99 62.58 68.57 l1: 8.986
7. NAA- 50 ppm  11.74 84,66 96.40 13 7.21
8. % -« 100 ppm  11.35 64.58 75.93 l1: 5.68
Be * =« 150 ppm 8.33 62.41 70.74 1 7.49
10. % - 200 ppm 7.44 63.41 €60.85 13 7.17
11. JAA- 50 ppm 10.08 68.24 78.32 1: 6.76
12, % - 100 ppm 6.66 56,08 62,74 1: 8.42
13. 244-D- 2.5 ppm  7.75 81.16 88.91 1 : 10.47
14. * -85 ppm 8.08 76.49 84,57 l1: 9.46
15. ?g:::?lb:gsmala 6.49 77.91 84.40 1: 12.00
16. Water (Control) 5.83 110.66 116.49 1 18.98
17. GA- 10 ppm 10.66 97.41 108.07 l1: 9.13
18. " - 25 ppm 9.83 1D7.33 117.16 11 10.91
19. " « 50 ppm 9,16 108.74 117.90 1 11.87
20. % . 100 ppm 6.08 114.82 120,90 1 : 18.88

SBm +  1.35 ¢ 11.68
L.S.D. at 5% 3.80 32,96
‘F' test of significance 1% 1%
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Jable - 9
Analysis of varience for female flowers, July crop.

I 1 I
Due to I D.Fe I H.SeEw I V.Re
Blocks 3 28,33
Treatments 1% 89,22 4,38
Error 45 13.49 |

#% SFt tgst of significance at 1% level.
g - February erop.

T 1 '
Due to l DoFe l M.SeS0 I V.Re
Blocks 3 19.66
Trestments 19 14.32 1.95*
Error 57 7.34 .

* 'F' test of significance at S%.level.

In July crop there was suppression of male flowers
in all the treatments except in the treatments, MH- 200, 400,
600, IAA ~ 100 ppm. (Table - 7 & 11 and Fig. 3). But this
decrease in number of male flowers was not statistically sig-

nificant. In July crop there was an increase in the number of
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male flowers over the control in the treatments, MH- 200, 400,
600 ppm, IAA - 100 ppm. But this increase was statistically
significant only in the treatment, MH- 600 ppm,

In February crop, there was suppression in the
number of male flowers in all the treatments except in the
treatment GA - 100 ppm. (Table - 8 & 12 and Fig. 4). But this
suppression was statistically significant only in the treatments
KH - 100, 200, 400, 600 ppm, NAA - 100 ppm, 150 ppm, 200 ppm,
IAA - 850, 100 ppm, 2,4-D 5 ppm. and removal of male flower buds
treatment. There was an incresse in the number of male flowers
in the treatment GA - 100 ppm, but 1t was not statistically
significant, Another observation regarding all the GA treat-
ments was that the number of flowers produced were near about
the control plants. The reduction in the number of male flowers
was negligible.

In July crop, there were no significant differences
in the number of male flowers within MH treatments, 25, 50, 100,
200 ppm. But MH - 600 ppm significantly increased the number
of male flowers over the treatments, MH - 25, 50, 100 ppm. There
was no significant difference in the treatments, MH - 400 and
600 ppm. There were no significant differences within NAA treat-
ments 1n number of mele flowers. Similar was the case with
JAA and 2,4~-D treatments.

In February crop, within MH treatments there were
no significant differences in the number of mzle flowers. Similar
was the case within NAA, IAA, 2,4-D and GA treatments.
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| 1 |8
Due to I D.F. i HeSeSe I VeRe
Blocks 3 17921.47
Treatments 15 13686.98 16 ol
Error 45 841.25 "

*s 1P test of significance at 1% level,
Table =- 12
Analysis o ariance for male 8 - bruesr ’

1 1
Due to I D.F. I U,5.50 l V.Ros
Blocks 3 2408.75
Treatments 18 1454.98 2.,50%%
Error 57 561.24 ‘

»¢ 1PV tegt of significance st 1% level.

There was z reduction in the number of total flowers
in all the trestments except in ¥H - 100, 200, 400, 600 ppm,
NAA - 50 ppm, IAA - 100 ppm, (Table - 7 & 8) 1n July crop. In
February crop, there wes a reduction in total nuzber of flowers

except in GA - 25, 50, 100 ppm treatments where there was a slight



increase in the average totsl number of flowers. There was

an increase in the average number of totsl number of Ilowers

in the treatments ¥H - 100, 200, 400, 600 ppm, NAA - 50 ppm,
IAA - 100 ppm in July crop. This reduction in averesge total
nunber of flowers was observed even in the treatments, which
had increased the average number of femsle flowers., This reduc-
tion in aversge number of total flowers was due to suppression
of male flowers. (Table - 7 & 8). In July crop,it was observed
that the higher concentrations increased both the male and
female number of flowers and finally total number of flowers

in MH treatments. (Table - 7).

In February crop, the lower concentrations of MH
increased the number of male flowers more than the number of
female flowers. The higher concentraztions of MH decreased
the number of male flowers but increase in number of female
flowers was more upto certein concentrations (i.e. 200 ppm)
and then there was a drop in the number of female flowers in
higher concentrations. (Table - 8).

In July crop, lower concentrations of NAA did not
decrease the number of male flowers much but increase in
number of female flowers was high. Higher concentrations of
NAA decressed the number of male flowers, but there was an
increase in the number of female flowers with higher concentra-
tions as compared with the control. But with higher concentra-
tions of NAA there was & slight decrease in the number of female
flowers as compared with the lower concentration of NAA (50 ppm).
(Table - 7).



In FPebruary crop, therc was a graduzl decrease in the
number of male flowers as the concentration of NAA 1ncreased
but there was an increase in the number of female flowers as
the concentration of NAA lowered. (Table - 8). As regards
GA treatments with lower concentrztions there was a decrease in
the number of male flowers, but increase in the number of
female flowers, Higher concentrations of GA gave higher number

of male flowers and lower number of female flowers. (Table - 8).

Jable - 13
Growth record of the main axis - July crop.

(Average length in cms. per plant)

. ; - \ e
S.No.jy Treatment 1 First lﬁi Second | Third

1. NH - 25 ppm 11.58 43.70 9Z2.24
2. % - 50 ppm 10,70 39.16 88.91
3. ¥ « 100 ppm 9.41 - 35,39 83.24
4. " « 200 ppm 8.97 29.12 79.58
5. " - 400 ppm 8.41 27.72 75.49
6. " - 600 ppm 8.62 27.50 71.16
7. NAA - 50 ppm 11.16 43,50 91.29
8. " « 100 ppm 10.62 42,08 88,08
9. * - 150 ppm 10,72 44.08 83.05
10. * - 200 ppm 10.24 80.41 105,66
11. IAA - 50 ppm 9.08 44,29 88.41
12. " - 100 ppm 9.33 32.49 89.24
13. 2,4-D - 2.5 ppm 8.66 33.37 77.08
14. " -5 ppm 11.16 34,682 71.08
15. Removal ofbngie fiower 11.24 46.43 117.686
u

16, ¥ater (Control) 16.08 46.12 85.25

h—




54

In July crop, growth was recorded three times after the
2nd spray. (Table - 8). The observations were taken at an
interval of 15 days after the 2nd spray. In the first observa-
tion there was a suppression of growth in each treastment. In
the final growth observation the surprising fact was that the
anti-auxin like MH in lower concentration increased the growth
over the control. In higher concentrations, however, there was
a suppression of growth over the control. The NAA - 200 ppm
treatment gave maximum growth among growth regulators, but the
male flower bud removal treatment surpassed in growth over all
the treatments. There was a slight check in growth in treatment
244-D - 2.5 & 5 ppm over the control. The treatments, IAA - 50
and 100 ppm slightly increased growth of the main axis over the

control.

Similar growth observations were maintained in the
February crop. In the first growth observation also the lower
concentrations of MH (MH - 25, 50, 100 ppm) stimulated the growth
of the main sxis. While higher concentrations checked the growth
of main axis. All the trestments of NAA and IAA stimulated the
growth of the main axis over the control. The treatments, 2,4~D
checked the growth. In final growth observations all the MH
treatments except MH 50 ppm checked the growth of the main axis.
NAA higher concentrations stimulated the growth of the main axis
over the control. (Table - 14). In February crop, the growth of
IAA treatments was comparable to control, but 2,4-D treatments
checked the final growth of main axls. As regards GA treatments,
all the treatments stimulated the growth of the main axis. The

higher concentration giving more growth than lower concentrations.



(Taeble - 14).
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In the February crop, the treatment of removal

of male flower bud increased the growth of the main axis over

the control and it compared favoursbly with most of the auxin

troatments.,

Ieble - 14

Growth record of the main axis - February crop.

(Aversge length in cms. per plant)

cion  Trestment  \FITet il
1. MH -~ 25 ppm 8.12 39.45  8l.24
2. * « 50 ppm 7.16 36.24 71.58
3, # - 100 ppm 7.41 31,33 65,33
4. ¥ - 200 ppm 6,43 28,33 65,24
5. ¥ = 400 ppm 6.83 28.41 65.12
6. ¥ - 600 ppm 6.58 25,08 62.83
7. NAA - 50 ppm 7.16 46,58 77.66
8. " « 100 ppm 7.08 47.99 79.82
9. ¥ « 150 ppm 8.12 56.79 86,66

10. " =« 200 ppm 8.08 65.76 86.74
11. IAA - 50 ppm 9,07 44.16 71.41
12. " - 100 ppm 9.24 50.91 72.29
13. 244-D - 2.5 ppm 5.41 38.83 61.16
14. " -5 ppm 5.49 31.87 56,08
15. FHRemoval of male 5.83 45,91 81.33
flower buds
16, #ater (Control) 6.83 46.41 78.37
17, GA - 10 ppu 8.74 51.66 89.41
18. " - 25 ppm 10.22 69.37 94,66
19. #* - 50 ppm 10.456 62.91 117.91
20. * =100 ppm 13.16 63.58 133.99
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C. Fruit_set, development and maturity as affected by
plant regulator sprays.

Besides the effects on the number of msle and female
flowers, it was also observed whether these sprays have any
effect on the fruit set, development and maturity,

To find the setting of a frult, count was taken of
thoce ovaries which continued to grow for 5 to 6 days after
anthesis. The table number (15) gives the unadjusted and
adjusted values of fruit set in different trezstments, The
statiatlcél adjustment was done to eliminate the effect of
initial number of female flowers on the fruit set. There wae
a clear and distinct effect of different plant regzulator
sprays on the fruit set ln cucumber, From table - 15, 16 and
fig. 6, 1t 18 evident that all the treatments increased the
number of fruit set in cucumber. The treatments, MH - 100,
200, 400, 600 ppm, NAA - 100, 150, 200 ppm, IAA - 50, 100 ppm,
2,4=D - 5 ppm and GA - 10, 25, 60, 100 ppm were statistically
significant, Another interesting obs ervation made in the adjust-
ed values was that as the concentration of each plant regulator
increased there was an increased set of fruit. This was
observed in 8ll the plant regulators and lower concentrztions
were ineffective as far as frult set was concerned.

It was also noticed thet there was a strong correlation
between initial number of flowers (female) and frult set as
seen from the 'r' value. (Teble - 15 & 16).

With MH tresatments, 25, 50, 100, 200, 400 ppm, there were

no significant differences in average number of fruit set. But
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MH - 600 ppm was significantly superior to MH - 26 & 60 ppm
in frult set, WwWithin NaA treatments, 100, 150, 200 ppm, there
were no significant differences in frult set, But NAA - 100,
150, 200 ppm significently incressed the fruit set over KAA ~-
50 ppm treatment.

T “1Av.no.ofl__Av, no, of fruit set
S.80. ! Treatment }female } Unadjusted Adjusted

flowers I
1. MH - 25 ppm 9,26 .49 3.23
2. " -« 50 ppm 9.66 3.81 ‘ 3.50
3. " - 100 ppm 9,99 4.48 3.85
' " < 200 ppm 11.22 4.74 3.74
5. " - 400 ppm  6.83  3.45 4.24
6. * - 600 ppm 6.99 3.59 4.58
7 NAA - 50 ppa 11.74 4.08 2.89
8¢ # « 100 ppm 11.35 5.16 4.12
9. " - 150 ppm  8.35 4.33 4.42
10. M - 200 ppm  7.74 4.08 4.39
1l. IaA - 50 ppm  10.08 S5.16 4.60
12, " <« 100 ppm 6,66 4.58 5.30
13. 2,4-D - 2,5 ppm 7.76 2.91 3.21
14. " -85 ppm 8.08 3.85 4.03
15. Removal of male 6.49 2.49 3.27

flower bud

16, VYater (Conmtrol) 5.83 1.66 2.67
17. GA - 10 ppm 10.66 5.08 4,30
18. 4 <« 25 ppm 9,83 4.66 4,19
19. " « 50 ppm 9.16 3.83 3.61
~20. 2 =100 ppm 6,08 Sl 4.4
L.S.u Mat 55 3080 * 310 * 02

'F! test of significence at 1% 1%




Table = 16

Analysis of co-veriance for number of female

1 )] . X i 1
Due to I D.F. IS.Su(X2) IC.P.(XY) JE.S.(Y2) I Txy

Blocks 3 31.99 25.74 54006
Treatmenis 19 £72.16 891.63 93.01 + 0,617
Error 57 418.42 157.84 25422

€iznificent at 5 4 level.

Results of the analysis of covariance (Table - 16)
show that on the treatment line ‘'r' vaiue or correlation
between the number of female flowers snd the fruit set is
significant at 5% level in February crop. The correlation is

a positive correlation.

There vwas no effect of different plant regulator
sprays on maturlty of fruits except in CA treatments. All the
GA treatments i.e. GA - 10, 25, 50, 100 ppm decreased the
number of days required for maturity of frults on vines signi-
ficsntly over the control. The lower concentrations of GaA
were having more effect on early maturity than the higher
concentrations. (Table - 17 & 18 and fig. 6).

The GA 25 ppm trestment significsntly decreased the
number of days rejuired for maturity of fruits over the MH
treatment 25 ppm.
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BDI 8Y 8

G. sativus)
1 I Average no. of days required
Se Noo | Treatment X for maturity

1. MH - 25 ppm 9.99
2. % « 50 ppm 10.48
3. ¥ « 100 ppm 10,77
4. % - 200 ppm 10.82
5. # - 400 ppm 10.68
6. ¥ - 600 ppm 10.32
Te NAA - 50 ppm 10.84
8. # « 100 ppm 10,97
9. * « 150 ppm 10,863
10. " <« 200 ppm 10,77
1l. IAA - 50 ppm 10,75
2. # - 100 ppm 10.456
13. 2,4-B - 2.5 ppm 10.27
14. " -85 ppm 10.45
15. Removal ofbggie flower 10.43
16. Water (Control) 10.60
17. GA - 10 ppm 7.84
18. # - 25 ppm 7.74
19. * « 50 ppm 8.06
20. " <« 100 ppm 7.94
S.Ep + 0.72

L.S.D. at 5% 2.03
'F' test of significance at b1 4




1 1
Due to J § D.F. I M.5.S8. ) { Y.Re
Blocks 3 0,65
Treataents 198 5.03 23,7+
Error 57 0.212

*¢ ‘FY test of significance at l%.level.

The different plant regulator sprays were quite effective
in increasing the number of female flowers and also the fruit
set g8 can be seen from the previous tables. Observations
were also made to find whether these plant regulator sprays
had any effect on the final number of fruits harvested. All
the plant regulator treatmentz increased the number of fruits
harvested, but the increase was statistically significent only
in NAA - 50, 100, 150, 200 ppm, IAA - 50 ppm, GA -~ 10, 25, 50 ppm.
(Table~ 19, 20 and fig. 7). Though the increase in the induc-
tion of female flowers and fruit set was sighificant in some
MH treatments, only MH - 50 and 100 ppm approached significant
level in the total number of fruits harvested.

There were no significant differences within ¥H treat-
ments in average number of fruits. Similar was the case with

NAA - treatments. IAA - 50 ppm significantly increased the number
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of fruits per vine over the treatment IAA - 100 ppm. Within
GA treatments, there were no significant differences in the
number of fruits per vine.

Table - 19
The effecte of different plent reguleator spravs on
the average number of frulite per vipne - Feb Ok
S.Ho.1 Treatment ] Av. no, of fruits per vine.
1, MR - 25 ppm 1.99
2. " - 50 ppm 2,33
3. # « 100 ppm 2.25
4, ¥ « 200 ppm . 2016
5. " « 400 ppm 1.83
6. " « 600 ppm 1.66
7. NAA - 50 ppm 2.41
8. * < 100 ppm 3.16
9. " - 150 ppm 3.08
10. ® <« 200 ppm 2.83
11. IAA - 50 ppm 2.83
12. % <« 100 ppm ) 1.99
13. 244~D <~ 2.5 ppm 2.16
14. " -6 ppm 2.33
156. Removel of mule 1.91
flower buds
16. water (Control) 1.57
17. GA - 10 ppm 2.99
18. " - 25 ppm 2.66
19. # - 50 ppm 2.58
20. % = 100 ppm 2.24
£.Ep + 0,278
L.S.D. at 5% 0.79

‘P test of significance at 1%




Blocks 3
Trestments 19
Error

1 JAv.length JAv, diam, JLength/diam.
SeNo.X Treatment Xin cms. Iin cas. I ratio
1. MH - 25 ppm 10.62 3463 3.00
24 " -« 50 ppm 10.89 3627 3433
3. * « 100 ppm 10,07 336 3.00
4. " « 200 ppm 10.47 334 3.21
5. “ <« 400 ppm 10 .47 3.02 3.46
6. " < 600 ppm 10.91 3,07 3.56
8o : " - 100 ppm 10.75 3e22 3433
Qe " - 150 Ppa 10.75 3.14 3.42
10. " - 200 ppm 11.13 3.15 3.59
11. IAA - 850 ppm 11.06 3.46 3.53
12. - * < 100 ppm 10.98 315 3.48
13. 2,4-D = 2.5 ppm 10,99 3619 3.44
14. " -5 pPpm 10.22 3.08 3.31
15. Removel of male 11.06 3.13 3.838

flower bud

16, . Water (Control) 10.17 3435 3.03

17. GA - 10 ppm 11.32 345 3.28

18. " . 25 ppa 11.06 3.47 3.18

19. # - 50 ppm 11.12 3.33 3.33
20, ~ =100 ppm 10,88 _  3.81 309

S.Bp + 0,92 t 0,72
Significance at 5% Not signi- Not signi-

ficent __ ficent




Iable -« 22
én§L¥§i§*Q£.!§§%889§~£9£_Eéﬁ_lﬁggﬁh_ﬁi_ﬁhﬁ_IIEl&
Februapy crop.
Due to X D.Fe X Bel oS X V.R.
Blocks 3 0.42
Treatments 19 0.473 1.37
Error &7 C.344

Hot significsnt.

Due to I D.F. T M.5.5. T V.8,
Blocks 3 . 0.083 7

Treatments 19 - 0.104 0.50
Error §7 0.208

Not significant.

Observ:tlons were also taken of length and dismeter
of each fruit while harvesting to see whether the different
rlant regulator sprays had any effect on the size of the fruit,
But it was found that there was no statistically significant
difference in length, diameter, length/dismeter ratio of a

frult.  taple - 21, 22 and 23).
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Table - 24
Effect of different plant regulator sprays on the average
weight of individual cucumber fruit (. sativug) -Feb.crop.
i I Average weizht of a fruit
 S.No. ) Treatment 1 in gms,
1. MH - 25 ppm 72.00
2. * - 50 ppm 67.34
3. ¥ « 100 ppm 68.33
4. * - 200 ppm 71.72
s. " - 400 ppm 69.11
6. " - 800 ppm 68,77
Te NAA - 50 ppnm 67.55
8. # - 100 ppm 67.32
D  « 150 ppm 67.25
10. # - 200 ppm 64,92
11. IAA - 50 ppm 67.04
12. " <« 100 ppa 65.93
13. 244-D =~ 2.5 ppm * 65.25
14. “ -85 ppnm 62.41
15. Removal of male ' 64.49
flower bud

16. Water (Control) 60,18
17. GA - 10 ppm 85.03
18. " .25 ppm 80.12
19. " < 50 ppm 80.18
20, * - 100 ppm 8l.17
foEm + 2,34
L.S.D. &t 5% 6.59

‘P! test of significence at 1%




Due to { D.F. } M.S.S. { V.Re
Blocks 3 58.09

Treatments 19 177.45 B8.83**
Error 57 20.08

*+ 'P' test of significance at 1% level,

All the plant regulator sprays had increased the
welght of individual fruit over the control. (Table - 24 & 25,
Fig. 8). But the treatments which significantly increased
the welight of individual fruit over the control were all MH
- and GA treatments, viz. ¥H - 25, 50, 100, 200, 400, 600 ppm,
GA - 10, 25, 50, 100 ppm, IVAA- 5O, (0O, 150 POM, 93 g . 5 ppy »
‘Increase in weight of 1nd1v1dﬁal fruit in GA treatments was
more than any other treatments. In ¥H treatments us the
concentration increased there was a decrease in the weight
of individual fruit.

There were no significant differences in weight
of individual fruilt within sall MH treatments. Similarly
within all NAA treatments there were no significant differences
in individual weight of fruit, Similar was the case within
all 2,4-D and GA treatments,






| JAverage yleld per vine
Se Noo 1 Treatment | 1n_§raaa.
1. MH - 25 ppm 144.83
2¢ " « 50 ppm 168.08
3. " « 100 ppm 152.08
4. " . 200 ppm 162.99
5. " - 400 ppm 1256.91
6. ¥ « 600 ppm 113.41
7 NAA - 50 ppm 163,33
8. H - 100 ppm 218.29
9, " - 150 ppm 207.49
10. " « 200 ppm 183.91
11. IAA - 50 ppm 172.24
12. " « 100 ppm 131.24
13.  2,4-D -~ 2.5 ppm 148,99
14. * -85 ppm 150,24
15. Removal of male 123,66
flower buds
16. Water (Control) 96.24
17. GA -~ 10 ppm 245,91
18. " - 25 ppm 214,66
19. * - 5§50 ppm 207.08
20, " « 100 ppm 178.83
S.Ep 3 19.57
L.S.D. at 5 56.48
'F! test of significance at 1%
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* Y T 1
Due to 1 D.F. I M.S.S. 1 VeRoe
Blocks 3 5909,79
Treatments 19 6137.06 3.99 =+
Brror 57 1534 .41 '

** P! test of significznce at 14 level,

All the treatments increased the yleld with regar@
to weight of fruits per vine, (Table - 26 & 27, fig. 9). But
the treatments which increased the yleld significantly over
the control sre MH - 50, 100, 200 ppm, NAA - 50, 100, 150, 200 ppm,
IAA - 50 ppm, GA - 10, 25, 80, 100 ppm. There were no sig-
nificant differences within MH trestments in average yield per
vine. ¢imilerly within N/2 treatments there were no signi-
ficant differences in averesge yield per vine., Similar wes the
case with IAA and 2,4-D treatments. Within GA treatments
there were no significant differences among the treatments
GA ~ 10, 25, 50 ppm. But GA - 10 ppm significantly increased
the pield over the treatment GA - 100 ppm.

This yield increase in MH treatments was due to
inecrease in weight of individual fruit and there was no statis-
tically significont increese in the number of fruits, The
increase in NAA treatment was due to both, increase in number
of fruits and increase in weight per fruit. This is one of the






reason why the increase in yield in NAA treatments 1s more

than the MH treaztments,
Similar was the case In GA treatments. In these

treatments also the increase in yleld was due to both increase

in number of fruits and Increase in weight.

Table - 28
ete i

JMaximum  JMinimum I Relative JIHours of

Month Jtempera- Itempera- ] humildity JSunshine
Yture. Jture, X X
1 2 3 4 L]
4209
January 19.5 6.4 91,2 10.363
February 21.6 8.0 84.5 10,782
March 30.2 12.2 74.0 12,081
April 35.7 18.0 49.7 12.913
May 39.56 23,1 41.7 13.621
June 41,0 27.9 81.0 14.000
July 35.1 26.8 : 80.3 7.100
August 33.1 26.8 86.6 6,600
Septamber 33.0 24.6 84.9 7.100
October 32.7 - 19.3 79.8 9,000
November 27.3 10.6 8l.1 9.500
December 23.2 5.0 ‘ 75.1 9.000
4260
January 20,2 4.8 85.4 7.600
February 26.5 7.9 74.6 9.400
March 28.1 13.2 67.0 7.600
April 34.8 16.6 48,5 9.300
n&y 40,3 233 356.1 10,300
2. Mean monthly maximum temperature in degrees centigrade.
3. Mean monthly minimum temperature in degrees centigrade.
4, Mean monthly relative humidity at 7.00 a.m. Local Time,
5. Average mean hours of sun shine froam Sun rise to Sun set.

Latitude - 28.4" N. Longituda - 77.10% B,



DISCUSSION

The present studies on the effect of different plant
regulator sprays on florel biology of cucumber had shown
that different plant regulator spri:ys hzd no effect on open-
ing and closing of male flowers except the GA treatments,
These date have also confirmed the previous findings that the
opening and closing of the male flower is mainly influenced
by the sunrise and sunset i.e. by the light and time of the
day. The temperature and humidity had no effect on opening
of the msle flowers. There wag a slight delay in opening
and closing of the mele flowers in GA treatments. Similar
observations have also been made by Brian et gl. (1959) in
Cupid sweet pea flowers,

The different plant regulator sprays had no effect
on dehiscence of anthers. Temperature was found to have a
pronounced effect on anther dehiscence. The enthers in all
the treatments including GA dehisced between the temperature
20.59C to 22.0°C. Similer observetions regerding temperature
effect on anther dehiscence had been made by Seaton and
Kremmer (1938) in different cucurbits including cucumber,
Phatak (1959) reported the similar observations in cucumber
grown under Delhi conditions. Hayse (1260) had also reported
in cucurbits that anther dehiscence 1is modified by temperature
and humidity.

The effect of different plant reguletor sprays on
fertility of pollens 21 days after the second spray in July crop
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was practically very little. But in the summer (PFebruary)
crop the adverse effect on fertility of pollens was seen
even 21 days after the second spray. This may be attributed
to the high temperature in this seeson. Wittwer et gl. (1954)
and Hillyer et gl. (1252) had alro observed in cucurbits
that #H treatments had sterility effect on male flowers.
They also made some morphological observations on MH treated
plants and observed that the MH treatments suppressed the
development of pollen greins end that the pollen greins had
shrunken protoplasm. These plant regulators like MH and
NAA inhihit microsporogenesié to certaln extent.

The lower treatments of GA produced the glant
ovaries., Simil:r findings have been reported by Choudhury
et 8l. (1959). They reported that the longitudinal section
of the glsnt overy showed elongated large cells. Ovulesize
in glent overies and normal overies were compared and it
wvas found thot giant ovaries hed larger ovules than the normal
ovaries., Nitsch gt gl. (1952) while studying the development
of sex expression in cucumber reported that plants grown
at 179C (night) and 8 hours of sunlight produced femsle
flowers with glant ovaries. The GA spray might be producing
similar effects,

The different floral abnormalities as a result of
plant regulator spreys had been observed. The glant male
flower produced as a resultl of GA trealments may be due to
increased cell size of CA trezated plant. Plack (1958) had
aleo reported the effect of GA on corolle size of Glechoma
hedracea flower. As regards other sbnormalities observed as
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a result of GA - 10 ppm and 25 ppm treatment and 2,4-D

2.5 ppm treatment, there was & fusion of axillary branch
with themain branch giving the whole stem an appearance of
fasciation. Beal (1946) found that the application of

2,4-D in lanolin produced extensive growth abnormalities
over the entire bean plant. He cited the possible reason

as a8 destruction of primary phlcem due to active prolifera-
tion of the young phloem cells. <fewheny (1919), Bose (13934),
Pathek and Singh (1953) have reported different teratology
in cucurbits,

The epinastic effect observed in seedlings sprayed
with different plant regulators supposed to be due to more
cell activity on the ventral surface of the leaves after
spraying. Isenberg (1954) reported that the principal effect
of MH is the modification of the respiratory activity. In
actively growing plants this change in respiratory activity
is generally accompanied by morphological changes, usually
of an undesireble character. The plasntis came to normal
condition 36 hours after the spray. This might be because
the absorption end translocation of the plant regulators
take some time which in turn nutralizes the cell activity.

In the Februery crop the epinastic effect lasted for 48 hours.
This was probably due to high temperature at that time. In
MH, 1t was reported by Smith (19565) that 40% absorption tskes
plece four hours after the spray in tomato. He also observed
that 904 absorption takes place 48 hours after the spray.
Mitchell et gl. (1946) reported in 2,4-D translocation that
in bean plants the stimulus resulting from 2,4-D treatment was
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not readily transloc:ted from the leaves of besn plants whose
sugar content was relatlively low such as those exposed to
extended perlods of darkness. They also observed that trans-
location of stimulus tskes place along with translocation of
organic food materiasl. The different morphological effects
like modification in shape, reduction in size of leaves etc.
were observed with different plant regulators. The different
morphological effects of il sprays were in accordance with
those reported by Moore (1950) in different plants. The
protruberances on leaves observed in 2,4-D treated plants might
be due to increase in peribxidase activity in the proliferated
tissues as reported by Felber (1948). The GA treatments
generally produced no visible morphological effects on leaves
except long petioles.

The suppression of aplcal dominance with higher
concentrations of MH was observed. There are number of
theories about the suppression of dominance. Gruelach and
Atchisan (1963) have shown that MH acts as an antimitotic,
Watason reported that growth inhibition of been leaf was apparently
due to inhibition of cell multiplicetion. Hillyer (1958)
reported in squash thetl morphological studies of iH treated
plants showed suppressed cell differentiation in apicel meristes.
Thé lowest concentration of MH did not show any inhibiting
effect on vine growth. It has been seen in studying the effects
of some antiauxins that at very low concentrations often they
have stimulatory effect instead of the usual inhibitory effect
on the growth of the plant. The removal of male flowers at bud



stage has given higher extension growth. This may be attributed
to economy of food reserves as & result of removal of flower
bud and which in turn resulted in more vegetative growth,

In the February crop, the suppression in EH treat-
ments is more thin the July crop. But Hubburd (1855) reported
that maximum absorption of sodium salt of MH (MH 40) takes
place within the humidity renge 80-100%4. He reported less
absorption of MH as sodium salt (MH 40) at 504 relative humidity.
There was more humidity in July season i.e. 80.3% (Table - 28)
and less humidity in March, 67.0%.(Table - 28)., This meant
there was less absorption in February crop than the July crop.
So less suppression of growth in July crop ¢an only be explained
by the fact that in July crop, due to more cell sep activity,
there might be & dilution of MH concentrations which in turn
resulted in less suppression of growth by MH treatments. In
February crop also male flower bud removal gave better growth
of the main axis. All the GA tweetments stimulated the growth.
Thege results sgree with those of Brian, Hemming and Lowe (1958)
and Wittwer and Buckovac (1968). However, Gelun (1959) reported -
that GA first induced elongation, but if these treatments were
repeated for two or more weeks, inhibition results. In the
present studies there were no repeated treatments upto 2 to
2 weeks, hence our results csnnot be compared with those of
Galun (1959). Brisn and Hemming (1958) suggested the theory
on the mode of action of GA in elongation of pea internodes.
They thought that GA nutralised a mutant inhibitory system,
which prevented internode elongation. Choudhury et gl. (1959)
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reported similsr effects in cucumber by Glboerellin treat-
ments.

There exists some correlation betlween appearance
of first femule flower on the main axis with the femsle to
male flower ratio. All thetreatments induced the formation
of first female flower on the lower nodes on the main axis
and they had higher female to mzle rstio. These results are
in agreement with those reported by Nitsch (1950, 1952) and
Nitsch et al. (1952) with Cugcurbits pepg ver. Acorn squash
and Choudhury et al. (1959) with cucumber ver. Straight '8¢,
Ito @t al. (1954) suggested that in a primordial stege all
flowers carry both sets of sex organs and applicztion of
certain growth substances induce the transformetion of
steminate flower buds into pistillate flowers. Laibach and
Kribben (1951), Laibach (1852) and Nitsch et al. (1952) had
supported the hypothesis that flower sexuslity mey be determined
by auxin level at the time of initiation of the flower
primordium. Choudhry (1957) put forward a theory in which he
anticipated a set of itwo hormones which he had nemed as 'Y'
snd 'Z', stamens and carpel inducers respectively. He also
further stated that short photoperiods seemingly favour the
production end esccumulstion of 'Z' type of hormones in staminste
inflorescence which chenges the male character of flowers
to female., Such a transformation apparéntly, results in the
activity of latent female structures present in the sporo-
phylles and to the relative suppression of msle ones. Long
photoperiods, similarly, seem to favour the accumulation of
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hormone 'Y' in the female or pistillate inflorescence
resulting in the changed expression from femaleness to
maleness., Galun (1959) concluded that there seems to exist
three phases in the flowering sequence of cucumber plant -
male (staminete), mixed (stamincte and pistillate) and
female (pistillate). Any treatment which brings the mixed
and female phuse closer to the bese of the plant causes
a more female sex expresslon, while any treatment which
prolongs the durztion of the first phase delays the appear-
ence of the second phase or suppressing it altogether results
in male sex expreesion.
A marked increase in the average number of female

flowers in all the treatments in July crop was observed.
The increase was statistically significant with MH - 100,
200, 400, 600 ppm, NAA 50, 100 ppm, in July crop, and in
February crop, ¥H - 50, 100, 200 ppm end NAA - 50, 100 ppm,
IAA - 50 ppm, GA - 10, 25 ppm., MH and N/ih seem to be very
effective in Increasing the average number of female flowers
in both the crops. Lower concentrations of GA were also
effective in increasing aversge number of female flowers in
Febpruary crop. Very high concentrations of GA (i.e. 100 ppm)
has slightly reduced the aversge number of female flowers.
This trend of HH and N2A treatments in increasling the averasge
number of female flowers 1s in agreement with the results
reported by Choudhury et al. (1968). But results reported
by Galun (1959) do not agree with our results regarding

increase in the average number of femsle flowers by GA treat-
ments, He reported that treatments of GA induced maleness in
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cucumber. But these results caennot be compared with our
results as Galun had glven repeated treatments of GA for

2 to 3 weeks, The results of the present investigation for
GA treatments agree with those results obtained by Choudhury
et al. (1959) under similar conditions of nutrition and light.

The mean maximum and minimum temperstures were
renging from 35.0°C to 40.3°C and 26.8°C to 23,3°C and the
day length from 9.0 hours to 10.3 hours during both the
seasone. (Table - 28). The results show that even under
these conditions of high temperature and long days which
keep the plants in male phase (Nitsch gt al. 1952), it is
possible to modify the sex expression in cucumber. These
results do not agree with those reported by Maheswari (1957)
but support those obtained by Ito and Saito (1957d) and
Choudhury et al. (1959). The average number of female flowers
as 8 result of different treatments were comparatively more
than those obtained in summer season. This could be explain-
ed due to vigorous growth in July crop then summer crop.
Moreover, more humidity in July crop might have some effect
in inducing more femaleness in July crop. (#inina and
Matzkevich 1944).

All the trestments in both the crops increased
female to male ratlo as compared with control, except in
higher concentrations in GA treatments., The low female to
mele ratio in higher concentration of GA treatment was due
to high number of male flowers produced with comparatively
less high number of female flowers, which brought down the



ratio. The highest ratios were obtained with NAA 100 ppm

(1 : 10,20) and MH 100 ppm (1 : 10.54) for July crop, and
with February crop, it was cbtained in NAA 100 ppm (1 : 5.68)
and MH 200 (1 s 6.43), The lowest ratios was obtained

in water (control) treatments in both the seasons, (i.e.

1 : 33.07) in July and (1 : 18.98) in February crop. In

GA 100 ppm trecstment also the ratio was as low as 1 & 18.88,
These results are guite comparable with those obtained by
Laibach and Kribben (1950, a,b,c, 1951 a,b, 1963), Laibach
(1951, 1952), Nitsch (1950, 1952), Nitsch gt al. (1952) and
Choudhury et 81.(1959). The lower female to male ratio
obtained in July crop may be attributed to higher number of
male flowers produced in this season which might be the
result of high temperature prevalent in that season. Heslop -
Harrison (1967) has suggested a tentative hypothesis for

the auxin action in sexual differentietion. He suggested
that gexual differentiation is controlled by the indigenous
level of asuxins in the regions near the flower primordia and
during flowering and formztion of pistillate organs may be
favoured by high auxin levels in the vicinity of differentiat-
ing primordia and of staminate organs by the low auxin levels.
The supplementary action of applied auxins in increasing the
auxin level of the plant may be a probable cause of more
number of female flowers. Lsheswari gt al. (1958) contended
that MH being antiauxin should incresse number of male flowers
instead of reducing them. But Hillyer (1958) and Hlllyer

et al. (1969) have suggested that MH suppressed the development
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of androcia of staminate flowers. They explained the
sexual inhibition of stsminate flowers due to auxin versus
antisuxin theory. Leopold et al. (1952) had suggested that
inhibition of MH 1s relievsd by addition of suxin snd con-
versely inhibition of growth by high concentration of auxin
can be relleved by the addition of X¥H., This suggests that
action of Ml in inhibition depends upon the relative auxin
content of ithe plant.

The action of MH in increasing the average number
of female flowers has been explained by Griesel (1954). He
explained that MH retasrds starch digestion in plant tissues
and considerable starch remains for & longer pericd and it
also reduces catabolic activities going on inslide the plant.
This action 1s similar to low temperzature and short day which
reduces trsnspiration and other ectivities resulting in more
number of female flowers and less male flowers. Nitsch (1952)
suggested that the differentiation and initiation of ovary
primordia depends upon chain of blological events in which
suxins play a role. Probasbly MH acts some where in this
chain of blologlcel events independent of the auxins already
present thereby promoting ovary primordia.

The adjusted values of frult set as a result of
different plant regulator sprays show th:at as the concentra-
tion of the regulator increases there is an lncrease in set
of fruits. Gustafson (1936) demonstrated that the auxins are
responsible for frult set. These results have been confirmed
by meny workers subsequently. Auxins have been often used to

supplement pollination in glass house tomatoes, Outdoor



tomatoes had also been benefited from sprays. The fruit

set 1= brought sbout by suxins in two ways. First the
optimum level of =uxins prevents the formation of abscission
layer. Secondly, it starts the further development of

ovsry by cell enlergement, The increased set of frults by
spplication of auxins hove been the result of high auxin
level in the plent., In a wsy these suxine plsy the role of
supplementing the role of pollens i.,e. supply of auxins, It
ie proved beyond doubt that the role of pollsns in fruit set
is z1so of hormonal nature. Recently, #ittwer gt al. (1957)
and Rappaport (1956) set fruit with gibbercllic acid. The
present results with GA are in asgreement with the above
results. The A tresiments induced early development of
fruit. Probebly GA might be bringing the edible size of the
fruit earlier by increasing the cell slze of the frait.
Similar early development of cucumber frauit has been reported
by gibberellin treatments by Choudhury et al.(1958).

The different plant regulators did not bring sbout
eny significant changes in the size of the fruit. There
have been many claims of increase in size of the fruits by
plant regulator spreys but in the present studies no such
changes were cbserved. Probebly in &1l the studies in which
increese in size of frults huve been reported by auxin sprays,
the sprays were given directly to flowers, hence the effect
might be pronounced. But in the present studlies the sprays
were given et seedling stages.

The different treataments brought sbout significant



increase in weight of individual fruit., Arplication of
euxins is reported to decline the respiration rate and this
i1e persistent throughout the season In the fruitis from

the treated plants (Maxie end Crane 1856)., This lower
respiration rete and increased growth may mean a better
energy coupling between respirastion and growth.

The final number of fruits harvested aleo zhow
significant di’ferences over the control as & result of
plant regulztor sprays. But the trend of frult set and
finel number of frults is not the same. The blochemlcal
action of auxins and antisuxins In frult set and develop-
ment 1s stiil not clear ond the level of indigenous suxins
is slso one of the important faoctors in deciding the effect
of applied auxins or esntiauxins.

The final yield data showm significsant incresases
over the control. This increase in yield has been brought
about by two factors. Pirst, it is an increase in the
number of frults harvested and secondly, the incresse in the
individual weight of fruit. The yle.d increasse in MH treat-
ments was due to increase in individusl weizht of & fruit
and there was & very little increase in average number of
frulits harvested. The increasse in yield in NAA treatments
was due to both the factors i.e. increase in number and
weight of individual fruit., The increase was more than MH
treatments, Similarly, in Ga treztments the incresse in yleld
was due to increazse in weight of fruit and incressed number

of frults, snother interesting side observ:ztion made was that



the number of fruits were inversely related to individusal
frult weight. Cimilar observation hes been made in squash

by Abdel-Camie (1958).



SUMMARY

A study on the floral blology, sex expression, sex
ratio, fruit set and development as affected by plant regu-
lator sprays in cucumber, var. Straight -' 8 was taken up
at the Division of Horticulture, Indian Agricultural Research
Institute, New Delhi, The observations were teken in two
seasons, that is, rainy season of 1959 and summer season of
1960,

In studles on floral biology the effect of five
different plant regulator sprays on the anthesls, anther
dehiscence snd pollen fertility was recorded. The teratology
as affected by the plent regulator sprays was also studied
in both the seasons., It was observed that these different
plant regulator sprays had not much affected the anthesis
except in the GA treatments which delsyed the opening and
closing of petals of male flower to a little extent. Tempera-
ture exerted no influence on the anthesls but it affected
the anther dehiscence in all the trestments. No plant regu-
lator sprays had any effect on the anther dehiscence. The
different plant regulators had s temporary adverse effect
on the fertility of the pollens but that effect gradually
diminished and 30 days after the 2nd spray the pollens had
normsal fertility.

The different plant regulators affected the sex

expression and sex ratio in cucumber. Five different plant

regulator sprays with varying concentrations were applied twice

L P
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to cucumber at the seedling stage. Another treatment includ-
ed was the removal of male flower buds till the first appear-
ance of female flower. The plant regulators used were, MH,
RAA, IAA, 244-D, and GA. In the control treatment the seed-
lings at the ssme stage were sprcyced with distilled water.
In July crop, MH - 100, 200, 400, 600 ppm, NAA - 50, 100 ppm
and in Februsry crop, MH - 50, 100, 200 ppm, NAA - §0, 100,ppm
IAA - 50 ppmy GA -~ 10, 25 ppm treatments significantly increas-
ed the number of female flowers over the control.

All the plant regulators induced the appearance
of the first female flowers on comparatively lower nodes
on the main axis when compared with the control in both the
seasons., All the plant regulator treatments had higher female
to mele ratio. The treatments, MH -~ 100, 200, 400, 600 ppm,
NAA - 100, 150, 200 ppm, IAA - 50, 100,ppm, 2,4~D - & ppm
significantly suppressed the number of male flowers in Pebruary
erop. The probable reasons for the similar actions of auxins
and antiauxins like NAA and MH respectively have been glven.
MH suppressed the apical dominance in higher concentrations
in both the seasons. MH - 25, 50 ppm, NAA - 50, 100, 200 ppm,
IaA - 850, 100 ppm and removal of male flower bud stimulated
the growth of the plents in July crop. In February crop,
MH - 25 ppm, NAA - 100, 150, 200 ppm, removal of male flower
bud and GA - 10, 25, 50, 100 ppm stimulated the growth of
the plant.

This study has confirmed the previous conclusion
that even under long days and high temperature conditions,
it 1s possible to modify the sex expression and sex ratio in



cucumber by spreying certain plant regulators,

Further study of the effect of different regulator
sprays on frult set, development and maturity was done.
It was observed that different regulator sprays not only
increagsed the sex ratio in cucumber but they also increase
the fruit set. In February crop, it was observed that the
treatments, MH - 100, 200, 400, 600 ppm, NAA - 100, 160, 200
ppy IAA - 60 & 100 ppm, 2,4~D - 5 ppm and GA - 10, 25, 80,
100 ppm had significantly increased the fruit set over the
control. It was also observed that higher concentrations
of sprays geve higher frult set. The role of auxins in fruit
set has been explained.

There was no effect of different plant regulator
sprays on maturity of fruits except in GA treatments. @A
treatments hastened the maturity of fruit by 2 to 3 days.

The plant regulator sprays aiso lncreased the
final number of frults harvested, NAA - 50, 100, 150, 200 ppnm,
IAA - 50 ppm, GA - 10, 25, §0 ppm slgnificantly increased the
number of fruits over the control., The increase in number
of fruits in MH treatments, 80 & 100 ppm approach signifi-
cance.,

The application of different plant regulator sprays
did not influence the size of the fruilt significantly. But
the plant regulators ilncreased the individual weight of a
fruit significantly in the treatments MH - 25, &0, 100, 200,
400, 600 ppm., NAAQ- SO, 160, 1So pod, AR - SO ppriand QA -10,



26, 60, 100 ppm.

The final yield in weizht per vine increased
significantly over the control. The increese in weight wes
significant in the treatments, MH - 50, 100, 200 ppa, NAA -
60, 100, 150, 200 ppm, IAA - 50 ppm and GA - 10, 25, 60,
100 ppm,.

The ebove findings of these studles, thus lead
to the conclusion that the different plant regulators used
in proper concentration and at the proper stage of growth
hold great promise, not only in increasing the number of
female flowers but also in increasing the final yleld and
hastening the maturity of the cucumber crop.
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