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ABSTRACT

To study the response of different growth regulators namely
Ethephon (150, 300 and 450 ppm), Maleic Hydrazide (200, 300 and 400
ppm) and Tri-iodobenzoic Acid (25, 50 and 75 ppm) for increasing the
female: male flower ratio and to ascertain their effect on fruit yield and
yield attributing traits in bottle gourd, the present investigation entitled
“Effect of growth regulators on sex-ratio and yield of bottle gourd
[Lagenaria siceraria (Mol.) Standl.]” was carried out during kharif 2002
using two varieties viz. SH-BG-1 and Local at Vegetable Experimental
Farm, Division of Olericulture, SKUAST(K).The experiment was laid in
randomized block design with three replications. The growth regulator
treatments were applied at 4-true leaf stage and followed by second
spray fifteen days after.

Observations were recorded on various growth and vyield
characters for each replication. Mean data was used for statistical
analysis. The analysis of variance revealed significant effect of
treatments on all the characters under study. In general Ethephon was
found to significantly modify the sex-ratio in favour of female flowers and
also increased fruit girth, fruit weight, number of fruits per plant and fruit
yield per plant. TIBA caused increase in number of fruits per plant and
yield per plant while MH resulted in decrease of vine length and
increase in fruit length and fruit weight.

On the basis of present investigation it may be concluded that
Ethephon @ 150 ppm proved to be most effective for increasing sex-
ratio, yield and most of the yield attributing traits followed by TIBA @ 25

ppm in both the varieties of bottle gourd.
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Chapter-I

INTRODUCTION

Vegetables are considered protective supplememmbay because
they contain large quantities of minerals, vitamaml essential amino-
acids which are needed for normal metabolic pmcegegetables are
good source of roughages and fibres thus promotimggstion and
preventing constipation. There are large numbeegetable groups and

cucurbits from an important group of vegetables.ucuEbits include
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gourds, cucumber, squash, melons etc. Bottle gmirone of the
important cucurbitaceous vegetable grown througtiaitvorld.

Bottle gourd botanically known akdgenaria sicerarial Mol.) Standl.]
Is one of the most ancient cultivated vegetabladoim both new world and old
world. It has probably originated in Africa or Anea (Cutler and Whitaker,
1962;Haiser,1980).

It is one of the important cucurbitaceous vegetgobwn throughout the
India. It is a warm season crop and is grown lrpaits of India. But in areas
with mild climate it can be grown throughout theyand fruits are available in
the market round the year. The tender fruits aexlUfor cooking as vegetable
and for preparing sweet meals, raita and pickles éven dried especially in
the hilly areas for use during off-season. Dryllshef the fruits are used to
make utensils and containers in some parts of w@&ddtle gourd is an easily
digestible vegetable and prevents constipatiorhast good amount of vitamin-
B and minerals like Ca, P and Fe. It has a coolffgct and is also
recommended during convalescence. Leaves in the fur decoction with
sugar are used for curing Jaundice. (Chauhan, 1972)

In Kashmir, bottle gourd is grown over an area2b60 hectare with a
production of 4200 tonnes (Anonymous, 1999) antbiins the element of

nearly every vegetable garden both for home anddormercial consumption.

17



Bottle gourd is a monoecious and highly crossipaiéd crop and
generally bears more number of male flowers than fédmale flowers. The
staminate and pistillate flowers are differentiaggdlifferent nodes, thus node
number to the first male and female flower has besed as an index of sex
expression.

Bottle gourd is known to possess a wide ratio afento female flowers.
As a result there are less number of fruits andtohe yield per plant. It is
therefore imperative to induce more female flowdan male flowers either
through chemical application or by developing &ets having large number
of female flowers. Since the varietal improvemenbgramme is time
consuming, the other quick alternative method the use of plant growth
regulators which are known to be effective in mpidi§ sex expression and sex
ratio in cucurbits (Arorat al.,1987) would be most effective in achieving the
desired objective.

Keeping the above facts in view, the present ingason was
undertaken to increase the number of female flovirerbottle gourd by the
application of certain growth regulators. Thus #tedy on effect of growth
regulators was carried out with the following atbjees:

1. To study the effect of growth regulators on the bamof male and female
flowers per plant.

2. To study the effect of growth regulators on groatid maturity, and
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3. To study the effect of growth regulators on yiefhdl ds components.

Chapter-I1

REVIEW OF LITERATURE

Cucurbits exhibit a wide array of sex forms andedsity in sex
expression. In monoecious cultivars of bottle gowwtaminate and pistillate
flowers are borne at separate nodes. However, stdenflowers are found in
very high proportion as compared to pistillate féoe It is now well
established that the sex expression in cucurbitpoigerned by the genetical

cause with environmental factors playing the maddyrole. Application of
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plant growth regulators has been found to modify $ex expression in
cucurbits.

The first report on modification of sex
via exogenous chemical application was reporteceaty as 1949. Auxin
application shifted sex ratio in cucumbers towateimaleness (Laibach and
Kribben, 1949). Since then, a wide range of ptaotvth substances have been
found to modify the sex ratio in cucurbits.

A brief review of the effect of growth regulatoon the vegetative
growth, sex expression and sex-ratio, fruit cham@cand yield is presented

below:

Wittwer and Bukovac (1958) reported that exagenapplication of
gibberellins adds upto the quality of endamengibberellin-like
substances

within the plant and causes the stimulation of staie flower production.

Mc Murray and Miller (1968) reportedatithe synthetic ethylene
releasing compound 2-chloroethyl phosphonic actthgfghon) provided
an effective means of female flower production athbmonoecious and
andro-monoecious cultivars.

In 1969 they found that most effective concenvratiof ethrel for
increasing the yield were 120, 180 and 240 ppmesé&lconcentration resulted
in greater number of female flowers and hence aszd the yield per acre in
Cucumis sativus

Rudichet al. (1969) reported that the application of ethrel ucumber

and squash produce only female flowers for the #f8 weeks of flowering in
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case of monoecious types. The optimum treatmemtsdfoumber were 2
foliar sprays of ethrel @ 250 or 500 ppm applietirat and third leaf stages.

Freytaget al. (1970) reported that CEPA @ 500 ppm, TIBA @ 25 and
50 ppm; and CCC @ 250 ppm were most effective é¢reimsing the production
of pistillate flowers. However, higher concentratiof all these chemicals
caused significant reduction in both pistillate ataiminate flowers.

Ghosh and Bose (1972) used foliar sprays of B-iith@minozide) at
1250, 2500 or 5000 ppm on cucumber seedlings ealstage and again at 4-
leaf stage. All the concentrations markedly promdatee number of pistillate
flowers and maximum femaleness was obtained wiBD3@m. Snap melon
(Cucumis melovar. momordica) showed a marked increase in thebeurof
pistillate flowers when treated with 1250 or 5@fin concentration.

Pandey and Singh (1973) reported that increaseeimamber of female
flowers and a sex ratio of 1:26 at 400 ppm MH +kQ®f N/ha.

Bhandaryet al. (1974) carried out an investigation to test thee@ffof
various concentrations of ethrel on sex expressidderman variety “9307” of
cucumber. Staminate flowers appeared early in pldrdated with lower
concentration. Ethrel was used effectively to $yonize the flowering time of
different varieties. Saimbhi and Thakur (1974) med that the foliar
application of TIBA and CCC increased the productid female flowers and

also increased fruit weight and yield in bottle gbu
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Ejsmond (1974) reported that application of 1008mpethrel
resulted in shortening the internodes.

More and Sheshadri (1975) applied 200-250 ppmekthrmuskmelon
and observed increase in the number of female fleatlower nodes, whereas
the staminate flowers decreased. Siegtal. (1975) reported that some plant
growth regulators increased the number of femahedts, fruit set and yield in
summer squash. Verma (1975) found reduced plaghhén cucumber after
ethrel spray at higher concentrations whereast plaight was not affected by
GAs.

Mishra et al. (1976) reported that application of ethrelDBminozide
and Chlormequat at concentrations of 400, 200 aqmd, pespectively resulted
in reduce plant growth in cucumber.

Randhawa and Singh (1976) observed that the sgr&A;, CCC and
MH caused increase in vine length, suppressed lagricath and improved the
sex-ratio, respectively in bottle gourd.

Singh and Singh (1977) reported that the numbelagé to first harvest
in bottle gourd cv. Kalyanpur Long Green was redueed fruit length and
number and yield per hectare were increased byntesds with urea @ 250
ppm or succinic acid @ 900 ppm, the best treatrheimg succnic acid @ 600

ppm for 12 h.
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Gopalkrishnan and Choudhary (1978) worked on wadén and
reported that TIBA @ 50-2000 ppm applied at 2-4tteaf stage, increased
female flowers and fruit yield.

Sadhu and Das (1978) reported that seed dip tezdtend foliar spray
of ethephon (50-250 ppm) increased number of ferfiaeers in long melon
(Cucumis melear. Utilissimus). Sharmaet al. (1980) used three growth
regulators and nitrogen fertilizer dragenaria sicerariacv. Pusa Summer
Prolific Long and found general increase in femfdver number and an
increased yields. The most effective treatment 3¢ ppm ethephon or 25ppm
NAA combined with 100 kg N/ha.

Verma and Choudhary (1980) observed thaekttgatments ( 50, 100,
150 and 200 ppm) were most effective in increashg number of female
flowers, produced more number of fruits ( 2.0 -/ Ant) and increased fruit
weight per plant (209-374 g) in cucumber.

Sidhuet al. (1981) treated squash melon with MH, NAA, ¢&#nd ethrel
at various concentrations which stimulated mais,arduced female flowers at
lower nodes and increased the female flowers asdage number of fruits per
plant.

Arora et al. (1982) studied the effect of MH on vegetative gitow

flowers and fruiting of bottle gourd cv. Pusa Summeolific Long and found
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elongation of main axis at 150 mg/litre and maximoumber of fruits per
plant at 50 mg/ litre.

Ruteet al. (1982) conducted studies with ex-plants of cucuniberale
line T1 grown under a 16-21 h day. The highestlmemof female flowers (94,
71) were found in plants grown under 12 h day aeatéd with ethrel.

Dubey (1983) applied ethrel at 125-500ppmLaffa cylindricacv. Pusa
Chikeni at 2-4 true leaf stage which stimulateddpiction of more female
flowers and increased fruit yield.

Edelsteinet al. (1984) conducted a green house trialGucurbita pepo
cv. Vegetable Spagheti and treated the plants etitephon at 0, 150, 300 and
600 ppm at 2-10 leaf stages. Application at 2% deaf stage reduced the
internodal length and plant height but not thenbar of nodes. Production of
staminate flowers was delayed.

Patil et al. (1984) reported that ethephon applied at 100-40% wvas
effective for appearance of female floweats lower nodes and also
increased the number of female flowers in cucumber.

Saimbhi (1984) reported that ethephon changed s induced
earliness and increased yield of various cucurlidteephon applied as foliar
spray at 1-3 leaf stage at 125-1000 ppm inducedptzim sex reversion,
suppression of staminate flowers and increasesiillpte flowers in cucumber,

muskmelon, squash and summer squash.
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Singh and Singh (1984) sprayed the cucumber segdat 2 and 4
leaf stages with NAA (25-100 ppm), MH (50-100 ppand ethephon (50-
150ppm). All the treatments showed early appea&aicfirst female flower
and gave lower sex-ratio than that in the cont’dérmaet al. (1984) applied
ethrel, MH, GA and Silver nitrate at 2- and 4- leaf stage toebitjourd cv.
Pusa Domousmi. Ethrel was found most effective nhamcing the pistillate
flowers, fruit number and fruit yield.

Talalova (1984) reported that ethrel when appteead¢ucumber at 200,
300 or 400 ppm shortened the lateral branchesgases the number of female
flowers and fruits that ultimately result in highgeld per hectare.

Aroraet al. (1985) studied the influence of ethrel, SMH and NAA
on cv. Pusa Summer Prolific Long of bottleugd. They found that early
flowering was induced by MH at 150 mg/litre wherdd8A at 50 mg/litre
delayed flowering. The highest yield was obtaingthviMH at 150 mg/litre
followed by MH at 50 mg/litre and ethephon at 25@/litre.

Singh (1985) reported that Khira Poona plantséctavith ethrel at
100-150 ppm were dwarf and dense in growth in corspa to control.
The number of branches increased more than doubleompared to
control.

Vermaet al. (1985) observed that among the several growth atond

applied to cv. Selection 124 of cucumber at 4-&afe, only ethephon at 100-
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200 ppm delayed the appearance of staminate flouweneased 2-3 times
the number of pistillate flowers, reduced sex ratm produced plants with
shorter internodes.

Yonemori and Fujieda (1985) reported that etheptapplied to
Momordica charantiaat 200 ppm significantly promoted female flowers as
compared to male flowers.

Arora et al. (1987) reported that application of ethrel at 10@/limin
ridge-gourd markedly advanced the appearance tiflgtis flowers at lower
nodes, increased number of fruits, fruit weight &otdl yield and also reduced
days taken to first picking of fruit.

Sreeramulu (1987) studied the effect of ethrelsex expression in
sponge-gourd. He found that ethrel not only incedathe number of pistillate
flowers but also hastened the appearance of @msafe flower compared to the
controls.

Arora and Pratap (1988) studied the effect of @the on vegetative
growth, flowering and sex-expression of pumpkingey found increase in
number of female flowers, reduction in male: femséa ratio and increase in
yield with the application of ethephon.

El-Ghamriny et.al.(1988) while studying the effeftethrel at 150 ppm

at 2-leaf stage in monoecious variety Khira Poormsseoved significant
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induction of pistillate buds and his study confidrtaat sex differentiation
takes place 2-leaf stage.

Kumar and Rao (1988) studied the effect of etlared nutrients on
growth, sex expression and vyield of ridge-gourdhe highest mean number
(36.0) of fruits per vine was obtained with an amgtion of ethrel (50 ppm) at
the 4-leaf stage. Potassium nitrate at 250 ppmfaasd to be most effective
treatment which gave 32.7 fruits per vine-whileraated control yielded 16.6
fruits per vine.

Saimbhi and Gill (1988) conducted a field trialJatlundar in 1983 and
1984 and observed that application of 5 ppm Tm@dtor 1 ml Cytozyme [a
mixture of bacterial enzymes, trace elements, égtog& and auxins] had no
effect on sex expression or fruit yield @ucurbita pepocv. Punjabi No. 1.
However, application of 390 ppm ethephon advanbedotoduction of female
flowers and delayed and reduced the male flowenwdtion. Ethephon also
increased the number of fruits per plant and yield.

Sharmaet al. (1988) reported that in 2-years field studies wottitle
gourd cv. Pusa Summer Prolific Long, the plantsenveeated with several
growth regulators, some at 2 to 4 true leaf stagesmme at 35-45 DAS. The
highest average yields were obtained with NAA ari@litre and with Atonik

at 0.1% while as control recorded lesser yield.
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Arora et al. (1989) reported the reduction of sex ratio whermredth
was sprayed at 250 ppm and 100 ppm on pumpkiniagedKabiret al.(1989)
observed highest yield when cv. Pusa Domousmi plestre treated at 2- and
4- leaf stage with NAA (10-20 ppm) and ethrel (1200 ppm).

Ratnapale and Silva (1989) studied the effect dfe@ion on sex-
expression of cucumber (cv. LY 58) and observed fit® ppm ethephon
sprayed at 2-3 true leaf stage followed again & diatgr delayed the production
of male flowers per plant.

Sarkaret al. (1989) observed that growth regulator ethrel whepliad
to pointed-gourd at 25, 50 and 100 ppm of conc&atrancreased sex ratio
(female: male from 1:1 to 1: 0.33).

Singh and Choudhary (1989) reported that the kength, fruit weight,
number of fruits per vine and yield per vine (kggreased in cucurbits by the
use of ethephon at 100 ppm or MH at 50 ppm.

Vadigeri and Madalgeri (1989) reported thatligpgion of ethrel at 400
ppm to the seedlings of cucumber cvs. PoinsetteBatghum Local at 4-
6 leaf stage significantly increased the numbdeofale flowers.
Gawankaret al. (1990) applied ethrel (ethephon) at 125, 250 or 500

ppm, TIBA at 50, 100 or 200 ppm or GA at 25, 5060 ppm to the pumpkin

and observed that ethrel at 500 ppm concentraliowed highest TSS content.
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Mandalet al.(1990) recorded highest number of fruits per plaotgl yield
and high fruit weight per plot in bottle gourd withe spraying of 10-20 ppm
ethrel.

Singhet al. (1991) reported increase in growth and yield patans
when Mixtalol was sprayed at 45 days after sowingntat 20 days after
sowing.

Das and Maury (1993) reported that 150 ppm etbphy on the
Cucurbita moschatancreased number of fruits per plot and the yields.

Gadet al. (1993) reported that 75, 150, 225 or 300 ppm etbpehy
markedly reduced the number of male flowers, ineedathe number of female
flowers and fruits per plant, induced early pickexgd increased the fruit yield
in summer squash. The most effective treatment® 226 and 300 ppm of
ethrel.

Samdayaret al. (1994) showed that ethrel applied with nitrogen on
bitter-gourd gave thickest rind and highest dry teratontent, while 50 kg
nitrogen per hectare gave the highest fieglight, ascorbic acid and TSS
content.

Daset al.(1995) observed early flowering induction by folagplication
of some growth regulators in cucumber. Ethrel aaplat 250 or 500 ppm

resulted in production of female flowers at lowedas than the control. These
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treatments also reduced the number of days takdretappearance of first
female flower.

Das and Das (1995) reported that sex expressiopumpkin was
affected with ethrel treatment, flowering was estiin control plants while
GA; tended to increase sex ration (M:F) whereas, NAA ethrel reduced sex
ratio.

Navins et al. (1995) worked on the use of plant bioregulators in
vegetable crop production and found that one af gignificant role has been
to accelerate flowering and sex expression for ggeduction, especially in
cucurbits. They reported that the application aivwgh regulators in actual field
production have been limited and only gibberellared ethephon have been
commonly used.

Das and Das (1996) reported that the applicatib20® ppm ethrel
produced highest fruit yields of 588.33 g/ha in plkim compared with 298.33
g/ha in control. Kshirsagaet al. (1996) studied the effect of growth regulator
on sex-expression and fruiting in cucumber. 1000 20d 300 ppm ethrel
applied at 2-4 leaf stage delayed the appearanckrstf male flower and
accelerated that of the first female flower. Eltlaso increased the number of
female flowers per vine, total fruit set and yiefdmarketable fruits. Ethrel at

100 ppm showed highest marketable fruit yield (kg/Xine).
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Baruah and Das (1997) worked on the effect of tpigrowth
regulators on growth, flowering and yield of botfeurd at different sowing
dates. Plants sprayed with NAA at 25 ppm or MB@ppm produced the best
yields, while as yield decreased with later sowdatges.

Joshi and Jadhao (2000) reported that the fopgti@tion of growth
regulators significantly increased the number ofidée flowers in bottle gourd.
MH spray of 200 ppm was superior amongst the ottewth regulators in
enhancing the female to male ratio (1: 2.07).

Yamasakiet al. (2002) worked on molecular approach to the study of
sex determination in cucumber plants and the oglakiip between the genotype
and ethylene production in gynoecious, monoeciou$ andro-monoecious
cucumbers was determined. Ethylene inhibited standenelopment in

monoecious cucumber but not in andro-monoecious.one

Chapter-II1

MATERIALS AND METHODS
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The present investigation entitled “ Effect of growth
regulators on sex-ratio and vyield of bottle gourd [Lagenaria
siceraria (Mol.) Standl.]” was carried out at the Vegetable
Experimental Farm, Division of Olericulture, Sher-e-Kashmir
University of Agricultural Sciences and Technology of Kashmir,
Shalimar ,Srinagar, during kharif 2002.

Geographical location of the site

District Srinagar is situated between 34.5° N to 34.7° N at
1570 m above mean sea level and is flanked on south-east and
north-east by the lofty Himalayan ranges. At the base of these
ranges towards the north-east side is University Campus, Shalimar
about 17 km from the main city.
Climate and Weather

The climate is temperate cum mediterranean type. During
the experiment the hottest months were July and August with an
average temperature of 31.3°C and 28°C and maximum rainfall of
18.6 mm and 112.10 mm, respectively. The meteorological data

pertaining to the period of crop growth was provided by
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Meteorological Observatory, Division of Agronomy, SKUAST-K,

Shalimar.

Experimental Material

Two varieties of bottle gourd /e, SH-BG-1 and Local
were used for
studying the effect of different growth regulators with different
concentrations on sex ratio, growth and yield attributing traits.
Treatments

Ten treatments which included three different growth
regulators (Ethephon,Maleic Hydrazide and Tri-iodobenzoic Acid)
and a control were tried in a randomized block design with three

replications. The treatments given were as under:-

T:C Ethephon 150 ppm
TG Ethephon 300 ppm
T:G3 Ethephon 450 ppm
T.Cy MH 200 ppm

.G MH 300 ppm
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T,C3 MH 400 ppm

T5C, TIBA 25 ppm
T5C, TIBA 50 ppm
T3T3 TIBA 75 ppm
T4 Control

Where MH = Maleic Hydrazide; TIBA = Tri-iodobenzoic Acid

The above ten treatments were employed for both the
varieties viz.
SH-BG-1 and Local. The treatments were given at 4- true leaf
stage and again fifteen days after first spray.

Healthy and pulpy seeds were sown in the first week of May
2002 in a well prepared field at a spacing of 1.5m x 0.5 m in each
row. 4-5 seeds were sown in each basin. After emergence,
thinning was done to retain only one plant/hill and gaps that were
created due to seedling mortality were also filled immediately. The
package of practices as recommended by SKUAST-K were followed
for raising the good crop.

Observations recorded
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The observations were recorded on 3 plants in each row
leaving the 2 plants on either side as border plants. Observations
were recorded for all the selected parameters in each replication.
The procedure followed for each parameter is as under:

I Node number of appearance of first male flower

The node at which first male flower appeared was recorded
as node number of first male and mean was worked out.
li. Node number of appearance of first female flower

The node at which first female flower appeared was recorded
as node number of first female flower and mean was worked out.
lii. Number of male flowers per plant

The number of male flowers per plant were counted from
three plants
and the mean was calculated.
iv. Number of female flowers per plant

The number of female flowers per plant were counted from 3
plants and the mean was calculated.

V. Sex-ratio
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The sex-ratio (F/M) was worked out on the basis of total
female and male flowers for selected plants.
vi. Fruit length (cm)

Length of 3 randomly selected fruits was recorded for each
plant and average was worked out for 9 fruits got from each
replication.

vii. Fruit girth (cm)

Same fruits as above were used for recording fruit girth with
the help of Verinear calipper by measuring at 3 points (upper,
central and basal) and mean was worked out.

viii. Days to first fruit picking

Number of days taken from date of sowing to the date of
first harvest of edible fruit in a plant was recorded as days to first
fruit picking and mean was worked out.

ix. Fruit weight (kg)

The fruits selected for measurement of length and girth

were utilized for

finding out the fruit weight of each treatment.
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X. Number of fruits per plant

The fruits of each row were harvested at edible stage
from plants. The number of fruits were counted at each picking,
summed up and mean was worked out.
xi. Number of seeds per fruit

Randomly selected five fruits from each row ( of 3 plants)
were selected and dried for seed extraction. All the seeds were
pooled, counted and divided by the number of fruits to give
average number of seeds per fruit.
xii. Fruit yield per plant (kg)

Fruit weight recorded from all pickings was pooled for each
row and total yield per plant was worked out.
xiii. Vine length

The length of main stem of each selected plant was
measured in cm from soil level up to the tip and mean length was
worked out.

xiv. Number of nodes on main axis
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The total number of nodes on each of the three plants in
a replication (row) were pooled and the average number of nodes
per plant was recorded.
xv. Internodal distance (cm)
Internodal length was recorded in cm for each selected plant

and average per plant was worked out.

Statistical Analysis

The experimental data was subjected to statistical analysis to
find out as
to which of the treatments showed significant variation for
different growth characters and yield attributes. The usual method
of analysis of variances were followed and appropriate critical
differences were also worked out as suggested by Gomez and
Gomez, 1984.

Besides, mean values were worked out for each individual

growth regulator by pooling the mean values of their different
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concentrations. These mean values of growth regulators
irrespective of concentrations, were again subjected to statistical
analysis and the critical differences were worked out for the same
to compare the effects of these growth regulators with each other

and with respect to control as well.

Chapter-1V

EXPERIMENTAL FINDINGS

Bottle gourd [agenaria sicerarialMol.) Standl.] is a monoecious crop
with more male flowers than female flowers. Thanshate flowers are

predominantly at lower nodes while pistillate floaweare borne at higher nodes
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resulting in fever fruits per plant and hence loweelds. For higher
production of fruits it is desirable to have a higimale to male flower ratio.
Hence the present investigation entitled “Effectgobwth regulators on sex-
ratio and yield of bottle gourd” was carried out\&getable Experimental
Farm, Division of Olericulture, Sher-e-Kashmir Uargity of Agricultural
Sciences and Technology of Kashmir, Shalimar, §analuring kharief 2002.
Observations were recorded on 15 economic trairs Mode number of
appearance of first male and female flower, nunabenale and female flowers
per plant, sex ratio, days to first picking, friength, fruit girth, fruit weight,
number of fruits per plant, fruit yield per planyymber of seeds per plant, vine
length, number of nodes per plant and internodsbdce.

The data collected on these characters was sabjettt statistical

analysis and the results obtained have been pessastunder:
l. Analysis of Variance

The analysis of variance was done for all the 15 ahacters of both the
varieties SH-BG-1 and Local and has been presented Table-1 and
Table-2 respectively. Analysis of variance reveadl significant effects
of all the growth regulator treatments on all the taracters studied.

Il. Mean performance and present change over control

Mean values for various growth regulator treatmentsfor each variety
of bottle gourd have been presented
from Table-3 to Table-7.
1. Node number of appearance of first male flower

The data on node number of appearance of first malgower for both
the varieties SH-BG-1 and Local is
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given in Table-3. Application of growth regulatorsirrespective of
concentrations and the chemicals used,
in general significantly affected the
node number of first male flower in
both the varieties SH-BG-1 and Local
(4.96" node and 4.98 node), as
compared to control (4.4% and 4.1¢
node) respectively. Among growth
regulators irrespective of
concentrations, TIBA significantly
shifted the node number of first male
flower to higher node (5.3% and 5.1%°
node) as compared to control in both
the varieties, followed by MH in variety
SH-BG-1 (5.0 node) and Ethephon in
Local (5.08" node). Among different
concentrations, Ethephon @ 150 ppm
was found most effective in shifting the
node number of first male flower to
higher node (6.38' and 5.73" node)
showing an increase of 42.21% and
39.82% followed by TIBA @ 25 ppm
(5.63% node and 5.4 node) showing
an increase of 27.15% and 31.70% over
control in both the varieties,
respectively.
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Table 1 : Analysis of variance with respect to different growth regulator
treatments in bottle gourd cv. SH-BG-1

Source |D.F| Vine | Node Node | No.of | No.of | Sex | No.of | Inter-
of . | length | no. of | no. of | male |female | ratio | nodes | nodal
Variation (cm) | male | femal | flower | flower | (F:M) per | distance

flowe e S per | s per plant (cm)
r flowe | plant | plant
r
Replicatio | 2 79.40 |0.2720 |0.2590 0.14 |0.0736 |0.0008 |1.85 1.01
ns o 1397.20%* | 1.10** | 3.16%* | 178.31** | 1.22** 6.24%* 9.81* 0.5578*
Treatments 18 43.70 |0.2686 |0.1894 226 |0.2129 |0.2959 |2.91 0.7947

Error
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Source | D.F. | Days to | Fruit Fruit | No. of Fruit No. of Fruit
of first length | girth | seeds | weight fruits | yield per
Variatio fruit (cm) (cm) per (kg) per plant
n picking fruit plant (kg)
Replicati | 2 1.20 6.80 0.2490 47.20 |0.0270 0.0937 0.1609
ons 9 0.7440* 61.87** | 0.3148* |4451.1** |0.0071* 0.1802* 0.7525*
Treatments 18 1.09 7.87 0.2230 20.60 | 0.0042 0.2093 0.2876
Error

* **= 50 level of significance and 1% level afsificance, respectively.
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Table 2 : Analysis of variance with respect to different growth regulator
treatments in bottle gourd cv. local

Source |D.F| Vine | Node | Node | No. of | No. of | Sex | No. of | Inter-
of length | no. of | no. of | male | femal | ratio | nodes | nodal
Variation (cm) | male | femal | flower e (F:M) per |distan
flowe e s per |flower plant ce
r flower | plant | s per (cm)
plant
Replicatio | 2 0.281 | 0.0723 |6.16 0.0203 |[0.3772 |16.44 3.97
ns 9 10.00 3 | oes00r | 107.81% | 1.66% |457% |1477% | 0.5297*
Treatments | = |2262.70%10.4652% | o |1.60 0.1055 |0.2114 | 196 |0.7399
Error 100.20 | 0.4669
Source | D. | Days | Fruit | Fruit | No. of Fruit No. of Fruit
of F. to |length| girth | seeds | weight fruits |yield per
Variatio first | (cm) | (cm) per (kg) per plant
n fruit fruit plant (kg)
pickin
9
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Replicatio
ns

Treatments

Error

18

10.13
12.80*

7.13

9.16
77.74%

0.2292

0.2839
1.01**

0.2292

13.4
3507.2**

34.1

0.0022
0.0028**

0.0015

0.0343
0.0661*

0.0817

0.2153
0.0725**

0.1367

*, **= 5% level of significance and 1% level afsificance, respectively.

45



Ethephon @ 450 ppm recorded first male flower at vest node

(3.53% node),a decrease of —20.24% in

variety SH-BG-1 and (4.46' node)

showing an increase of 7.31%. With the

increase in concentration of ethephon,
MH and TIBA, there was decrease in

the node number of appearance of first

male flower in both the varieties.
2. Node number of appearance of first
female flower

The data on node number of appearance of first female
flower in both the varieties SH-BG-1 and Local is given in Table-3.
Irrespective of the concentration and the chemicals used, the
growth regulator application significantly affected the node number
of appearance of first female flower in both the varieties SH-BG-1
and Local (5.10" and 5.09™ node) as compared to control (7.31%
and 8.66™ node) respectively. When the individual growth
regulators were analysed, Ethephon was found to have
significantly shifted the node number of first female flower to lower
node (4.51% and 4.61% node) followed by MH (5.30" and 4.87
node) in both the varieties. Among different concentrations,
Ethephon @ 150 ppm was most effective in shifting the node

number of first female flower to lower node (3.77" and 3.30"

node) showing a decrease of —48.48% and —61.89% over control

46



followed by TIBA @ 75 ppm (4.10" node) in variety SH-BG-1
and MH @ 200 ppm ( 4.53" node) in Local. TIBA @ 25 ppm shifted
the node number of appearance of first female flower to highest

node (6.20" and 6.30" node ) in both the varieties. Node number

of
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first female flower showed an increase with the increase in
concentration of ethephon and MH whereas, the node number
decreased with increase in concentration of TIBA in both the
varieties.
3. Days to first fruit picking
The data on days to first fruit picking for both the varieties
SH-BG-1 and Local is given in Table-3. The comparison of growth
regulators application versus control revealed significant decrease
in days to first fruit picking (67.03 and 70.92 days) as compared to
control (71.33 and 74.67 days) in both the varieties SH-BG-1 and
Local, respectively. All the three growth regulators irrespective of
concentrations recorded significant decrease in days to first fruit
picking with TIBA showing maximum decrease (65.77 and 69.66
days) and MH showing minimum decrease (69.00 and 72.00 days)
in both the varieties respectively. Among individual concentration,
TIBA @ 75 ppm reduced the days to first fruit picking (64.66 and
67.33 days) showing a decrease of —9.35% and —9.82% in both

the varieties. In variety SH-BG-1, MH @ 400 ppm caused maximum
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delay in first fruit picking (70.00 days), while in Local,
Ethephon @ 150 ppm caused maximum delay in first fruit picking
(73.00 days) in Local. In case of ethephon and TIBA, there was
decrease in days to first fruit picking with the increase in
concentration whereas, in case of MH, there was increase in days
to first picking with the increase in concentration in both the

varieties.
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Table 3: Mean values for node number of first male and female flower; and days to
first fruit picking of bottle gourd cvs. SH-BG-1 and Local as affected by growth
regulator treatments

Node number of first male flower

Days to first fruit picking

Treatment Node number of first female
flower
SH- Per cent Percent | SH-BG-1 | Percent Percent | SH-BG-1 Per cent Per cent
change Local change change | Local change change | Local change
BG -1 over over over over over over
control control control control control control
Ethephon 6.30 42.21 5.73 39.82 3.77 -48.48 3.30 -61.89 68.33 -8.41 73.00 -2.24
150 ppm 3.87 -12.73 4.80 17.87 4.83 -33.88 4.93 -44.57 65.67 -7.94 71.33 -4.47
Ethephon 300 ppm  3.53 -20.24 4.72 10.48 4.94 -32.51 5.50 -36.48 65.00 -8.87 69.00 -7.59
Ethephon 450 ppm
Mean 4.56 - 5.08 - 451 - 461 - 66.33 - 71.11
MH 200 ppm 5.10 15.12 5.07 23.56 5.06 -30.69 4.53 -47.65 68.00 -4.20 70.66 -5.37
MH 300ppm 5.00 15.11 4.56 11.21 5.20 -28.86 4.96 -42.65 68.00 -4.66 72.66 -2.69
MH 400ppm 4.93 11.35 4.40 7.31 5.63 -22.94 5.10 -41.50 70.00 -1.86 72.66 -2.69
Mean 5.01 - 4.68 - 5.30 - 4.87 - 69.00 - 72.0( -
TIBA 25ppm 5.63 27.15 5.40 31.70 6.20 -15.18 6.30 -27.25 67.66 -5.14 73.00 -2.24
TIBA 50ppm 5.53 24.89 5.03 22.75 6.17 -15.64 5.86 -32.33 65.00 -8.87 68.66 -8.05
TIBA 75ppm 4.77 7.58 4.96 21.12 4.10 -43.91 5.23 -39.60 64.66 -9.35 67.33 -9.82
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Mean 5.31 5.13 5.48 5.79 65.77 69.66

Control 4.43 4.10 7.31 8.66 71.33 74.67

G.R. 4.96 4.95 5.10 5.09 67.03 70.92
(Mean)

C. D. 0.81 1.07 0.74 1.00 1.71 2.04
(Treatment)

C. D. (G. 0.51 0.54 0.49 0.64 1.36 2.16
R.)

G. R. = Growth Regulators
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4. Number of male flowers per plant

In Table-4 the data on number of male flowers per plant for
both the varieties SH-BG-1 and Local is presented. Application of
growth regulators irrespective of concentrations and the chemicals
used, significantly decreased the number of male flowers in both
the varieties SH-BG-1 and Local (38.99 and 34.51) in comparison
to control (48.26 and 43.66). Among growth regulators,
Ethephon significantly decreased the number of male flowers
(36.12 and 29.44) followed by MH (36.65 and 35.88) as compared
to control in both the varieties. Among different concentrations,
Ethephon @ 150ppm was found most effective in reducing the
number of male flowers (31.00 and 24.66), showing a decrease of
—35.76% and —-43.51% followed by TIBA @ 25 ppm (32.20) in
variety SH-BG-1and Ethephon @ 300ppm (28.33) in Local. Highest
number of male flowers were recorded in case of TIBA @ 75 ppm
(52.99 and 45.00) in both the varieties. As the concentration of
Ethephon, MH and TIBA was increased, there was increase in the

number of male flowers per plant in both the varieties.
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5. Number of female flowers per plant

In Table-4 the data on number of female flowers per plant
for both the varieties SH-BG-1 and Local is given. The perusal of
the data revealed significant effect of growth regulator application
on the number of female flowers per plant (7.32 and 5.76) in
comparison to control (6.01 and 4.03) in both the varieties
respectively. Among growth regulators irrespective  of
concentrations, Ethephon significantly increased the number of
female flowers (7.62 and 5.99) as compared to control followed by
TIBA (7.19 and 5.67) in both the varieties. When different
treatments were analysed, Ethephon @ 150 ppm reported
maximum number of female flowers (8.06) in variety SH-BG-1, an
increase of 34.22% while TIBA @ 25 ppm reported maximum
number of female flowers (6.20) in Local showing an increase of
53.84% over control. Minimum number of female flowers were
recorded by MH @ 400 ppm (6.60) in variety SH-BG-1 and
TIBA @ 75 ppm (4.90) in Local variety. However, all the

treatments recorded higher number of female flowers as compared
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to control in both the varieties. Number of female flowers per
plant in general showed decrease with the increase in
concentration of Ethephon, MH and TIBA.
6. Sexratio
The data on sex ratio for both the varieties SH-BG-1 and
Local is presented in Table-4. The comparison of growth
regulators application versus control revealed significant effect of
growth regulators on sex-ratio in favour of female flowers in both
the varieties (1:5.35 and 1: 6.9) in comparison to control (1: 8.02
and 1: 10.83), respectively. Irrespective of concentrations among
growth regulators, Ethephon significantly increased the female:
male flower ratio (1: 4.81 and 1: 4.95) as compared to control

followed by MH (1: 5.16 and
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Table 4: Mean values for number of male and female flowers per plant; and sex ratio
of bottle gourd cvs. SH-BG-1 and Local as affected by growth regulator

treatments
Treatment No. of male flowers per plant No. of female flowerper plant Sex ratio (F:M)
SH- | Tange | Locar | change | SH= | ange | Locar | change | SH" | ‘hange | Locar | change
BG-1 over over BG-1 over over BG-1 over over
control control control control control control
Ethephon 31.00 -35.76 24.66 | -43.51 8.06 34.22 6.17 52.18 1:3.85 -51.35 1:3.99 -63.15
150 ppm 34.25 -29.03 28.33 | -35.11 8.03 33.66 6.13 52.15 1:4.27 -46.84 1:4.62 -57.84
Ethephon 300 ppm| 43.12 -10.65 | 35.33 | -19.07 6.76 12.59 5.67 40.86 1:6.38 -20.53 1:6.23 -42.42
Ethephon 450 ppm
Mean 36.12 - 29.44 - 7.62 - 5.99 - 1:4.81 - 1:49 -
MH 200 ppm 33.00 -31.62 29.33 | -32.82 7.46 24.22 5.83 44.73 1:4.42 -44.88 1:5.03 -53.55
MH 300ppm 35.57 -26.29 | 38.00 | -12.96 7.40 23.12 5.70 41.73 1:4.81 -40.02 1:6.67 -38.41
MH 400ppm 41.40 -14.21 | 40.33 -8.38 6.60 9.81 5.30 3151 1:6.27 -21.82 1:7.61 -27.79
Mean 36.65 - 35.88 - 7.15 - 5.61 - 1:5.16 - 1:6.4 -
TIBA 25ppm 32.20 -33.27 | 31.00 | -28.90 7.40 23.12 6.20 53.84 1:4.35 -45.74 1:5.00 -53.50
TIBA 50ppm 47.47 -1.64 38.66 | -11.45 7.26 20.89 5.93 47.22 1:6.54 -18.45 1:6.52 -39.37
TIBA 75ppm 52.99 9.80 45.00 3.07 6.93 15.35 4.90 21.58 1:7.65 -4.61 1:9.18 -15.23
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Mean 44.22 38.22 7.19 5.67 1:6.18 1: 6.90

Control 48.26 43.66 6.01 4.03 1:8.02 1:10.83

G.R. 38.99 3451 7.32 5.76 1:5.38 1:6.09
(Mean)

C. D. 2.57 2.17 0.79 0.55 0.93 0.78
(Treatment)

C. D. (G 2.27 3.64 0.44 0.56 0.67 1.21
R.)

G.R = Growth Regulators
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1:6.44) in both the varieties SH-BG-1 and Local. When different
treatments were analysed, Ethephon @ 150 ppm was found most
effective in narrowing the female: male flower ratio ( 1: 3.85
and 1: 3.99 ) showing a decrease of —51.35% and —63.15% over
control whereas TIBA @ 75 ppm recorded widest sex ratio (1: 7.65
and 1: 9.18) showing a decrease of —4.61% and —15.23% in both
the varieties respectively. As compared to control, however, all the
treatments resulted in narrowing down the sex-ratio in both the
varieties. There was decrease in female: male flower ratio in both
the varieties when the concentrations of Ethephon, MH and TIBA
was increased.

7. Fruit length

The Table-5 the data on fruit length for both the varieties
SH-BG-1 and Local has been presented. The comparison of growth
regulators application versus control revealed non-significant
increase in fruit length (51.62 cm) in variety SH-BG-1 but
significant increase (47.37cm) in variety Local as compared to

control (50.02 cm and 42.97 cm). Among different growth
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regulators MH significantly increased fruit length (54.49 cm and
49.94 cm). However, Ethephon and TIBA were at par with each
other in both the varieties but Ethephon and TIBA decreased fruit
length (48.12 cm and 48.96 cm) in variety SH-BG-1 while they
increased fruit length (46.32 cm and 45.86 cm) in variety Local as
compared to control, respectively. Among different concentrations,
MH @ 200 ppm showed maximum fruit length (58.74 cm and
56.03 cm), an increase of 17.43% and 6.67% over control in both
the varieties followed by MH @ 300 ppm (55.36 cm) in variety SH-
BG-1 and TIBA @ 25 ppm (52.80 cm) in Local. Lowest fruit length
was recorded in case of TIBA @ 75 ppm (44.27 cm and 41.69 cm)
showing a decrease of 11.49% and —2.97% in both the varieties.
There was increase in fruit length with the increase in
concentration of Ethephon, while the fruit length decreased with
the increase in concentration of MH and TIBA in both the varieties.

8. Fruit girth
The data on fruit girth for both the varieties SH-BG-1 and

Local has been presented in Table-5. The perusal of data revealed
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non-significant decrease in the fruit girth due to the application
of growth regulators (6.94 cm and 6.58 cm) in comparison to
control (7.10 cm and 6.58 cm) in both the varieties, respectively.
Irrespective of concentrations of different growth regulators,
Ethephon recorded maximum fruit girth (7.02 cm and 6.56 cm)
followed by MH (7.01 cm and 6.34 cm) in both the varieties.
Assessment of individual treatments revealed that Ethephon @ 150
ppm showed maximum fruit girth (7.50 cm and 7.39 cm.) showing
an increase of 5.64% and 12.40% followed by MH @ 400 ppm
(7.25 cm. and 6.99 cm) showing an increase of 2.11% to 6.27% in
both the varieties respectively. Minimum fruit diameter (6.67 cm.)
was recorded by MH @ 200 ppm in variety SH-BG-1 and by TIBA

@ 25 ppm (654 cm) in Local As the
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Table 5: Mean values for fruit length, fruit girth and fruit weight of bottle gourd cvs.
SH-BG-1 and Local as affected by growth regulator treatments

Treatment Fruit length (cm) Fruit girth (cm) Fruit weight (k g)
SH- | oot | || SH- [T | e [ | SH- [ Toriet e | e
BG-1 over over BG-1 over over BG-1 over over
control control control control control control
Ethephon 46.04 -7.99 42.17 | -1.85 7.50 5.64 7.39 12.4 1.56 4.00 141 3.67
150 ppm 46.35 -7.33 47.05 9.51 6.82 -3.94 6.65 1.06 1.49 0.66 1.35 -0.74
Ethephon 300 ppm | 51.99 3.93 49.75 | 15.77 6.75 -4.92 5.69 13.48 1.40 -5.41 1.33 -2.20
Ethephon 450 ppm
Mean 48.12 46.32 7.02 6.56 1.48 1.36
MH 200 ppm 58.74 17.43 56.03 | 30.39 6.67 -6.05 5.99 -8.96 1.53 2.00 1.43 5.15
MH 300ppm 55.36 10.67 50.62 | 17.80 7.11 0.18 6.05 -7.96 1.48 0.00 1.38 1.47
MH 400ppm 49.39 -1.23 43.19 0.51 7.25 2.11 6.99 6.27 1.47 -0.67 1.34 -1.47
Mean 54.49 49.94 7.01 6.34 1.49 1.38
TIBA 25ppm 53.78 7.52 52.80 | 22.88 6.74 -5.07 5.54 -15.86 1.53 3.37 1.40 2.94
TIBA 50ppm 48.84 -2.36 43.10 0.30 6.76 -4.79 6.39 -2.94 1.45 -2.03 1.33 -2.20
TIBA 75ppm 44.27 -11.49 41.69 | -2.97 6.87 -3.19 6.61 0.46s 1.42 -4.05 1.32 -2.94
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Mean 48.96 45.86 6.79 6.17 1.46 1.35

Control 50.02 42.97 7.10 6.58 1.48 1.36

G.R. 51.62 47.37 6.94 6.36 1.50 1.37
(Mean)

C. D. 4.08 3.30 0.81 0.82 0.11 0.07
(Treatment)

C. D. (G 3.02 2.63 0.27 0.59 0.04 0.06
R.)

G. R = Growth Regulators
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concentration of Ethephon was increased the fruit girth
decreased whereas, the fruit girth increased with the increase in
concentration of MH and TIBA.
9. Fruit weight
In Table-5 the data on average fruit weight for both the
varieties of bottle gourd has been presented. Application of
growth regulators irrespective of concentrations and the chemicals
used, non-significantly increased the fruit weight (1.50 kg and 1.37
kg) as compared to control (1.48 kg and 1.36 kg ) in both the
varieties SH-BG-1 and Local, respectively. Individual growth
regulators irrespective of concentrations showed significant effect
on fruit weight with MH showing maximum fruit weight (1.49 kg
and 1.38 kg) while as TIBA recorded minimum fruit weight (1.46
kg and 1.35 kg) in comparison to control in both the varieties.
Among different concentrations, maximum fruit weight was shown
by Ethephon @ 150 ppm (1.56 kg) /e. an increase of 4.00% in
variety SH-BG-1 and in variety Local by MH @ 200 ppm (1.43 kg)

showing an increase of 5.15 % over control. Maximum fruit weight
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was shown by Ethephon @ 450 ppm (1.40 kg) in variety SH-
BG-1 and TIBA @ 75 ppm (1.32 kg) in Local. Fruit weight
decreased in both the varieties with the increase in concentration
of Ethephon, MH and TIBA.
10. Number of fruits per plant
The data related to number of fruits per plant for both the
varieties SH-BG-1 and Local is given in Table-6. Significant
increase in the number of fruits per plant was recorded due to
application of growth regulators irrespective of chemicals and
concentrations (4.06 and 3.02) in comparison to control (3.01 and
2.10) in both the varieties, respectively. All individual growth
regulators significantly increased the number of fruits per plant
with maximum number of fruits shown by ethephon (4.26 and
3.25) followed by TIBA in both the varieties. The results further
revealed that TIBA @ 25 ppm showed highest fruit number per
plant (4.43) showing an increase of 47.28% followed by Ethephon
@ 150 ppm (4.40), an increase of 46.17% in variety SH-BG-1,

though both differed non-significantly. Ethephon @ 150 ppm
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showed highest fruit number (3.49) followed by TIBA @ 25
ppm (3.40) showing an increase of 66.19% and 61.90%,
respectively in variety Local. Lowest fruit number was recorded by
MH @ 400 ppm (3.37 and 2.20) in both the varieties respectively.
There was decrease in number of fruits per plant as the
concentration of Ethephon, MH and TIBA was increased in both the
varieties.

11. Fruit yield per plant

In Table-6 the data on fruit yield per plant for both the
varieties has been
presented. The comparison of growth regulators application
irrespective of concentrations and the chemicals used versus
control revealed significant increase in fruit yield per plant (6.07 kg
and 4.14 kg) in comparison to control (4.51 kg and 2.87 kg) in
both the varieties SH-BG-1 and Local, respectively. The perusal of

data further revealed that Ethephon recorded highest fruit yield
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Table 6: Mean values for number of fruits per plant, fruit yield per plant and nhumber
of seeds per fruit of bottle gourd cvs. SH-BG-1 and Local as affected by growth
regulator treatments

Treatment No. of fruits per plant Fruit yield per plant (kg) No. of seeds per fruit

SH- | "Sange | tocar | change | SH= | Gnge | tocar | crange | SN | hange | Locar | changs

BG-1 over over BG-1 over over BG-1 over over

control control control control control control

Ethephon 4.40 46.17 3.49 66.19 6.86 52.11 4.92 71.42 153.00 26.44 195.67 15.78

150 ppm 4.30 42.85 3.20 52.38 6.41 42.12 4.32 50.52 98.00 -19.00 147.00 -13.01
Ethephon 300 ppm 4.01 33.22 3.06 45.71 5.54 22.84 4.07 41.81 85.33 -29.47 126.44 -25.18

Ethephon 450 ppm

Mean 4.26 - 3.25 - 6.27 - 4.45 - 112.1 - 156.44 -

MH 200 ppm 4.30 42.85 3.30 57.14 6.54 45.01 4.72 64.45 83.33 -31.13 158.67 -6.11

MH 300ppm 3.87 28.46 3.10 47.61 5.72 26.82 4.27 49.02 107.00 -11.57 178.33 5.52

MH 400ppm 3.37 11.96 2.20 4.76 4.95 9.76 2.95 2.78 189.67 56.75 254.00 50.29
Mean 3.84 - 2.86 - 5.73 - 3.97 - 126.7 - 197.00 -

TIBA 25ppm 4.43 47.28 3.40 61.90 6.78 50.33 4.76 65.10 168.00 38.84 191.33 13.21

TIBA 50ppm 3.96 31.78 3.10 47.62 5.74 27.27 4.12 43.55 151.00 24.79 189.67 12.23

TIBA 75ppm 3.96 31.78 2.40 14.29 5.62 24.61 3.16 10.10 105.00 -13.22 167.33 -0.98
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Mean 4.01 2.97 6.05 4.01 141.33 182.77

Control 3.01 2.10 451 2.87 121.00 169.00

G.R. 4.06 3.02 6.07 4.14 126.73 178.73
(Mean)

C. D. 0.78 0.23 0.91 0.63 7.78 10.02
(Treatment)

C. D. (G. 0.22 0.73 0.56 0.72 16.89 15.48
R.)

G. R. = Growth Regulators
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(6.27 kg and 4.45 kqg) followed by TIBA (6.05 kg and 4.01 kg)
in both the varieties. When different concentrations were assessed,
it was found that Ethephon @ 150 ppm recorded highest fruit yield
(6.86 kg and 4.92 kg) showing an increase of 52.11 % and
71.42% over control in both the varieties. Lowest fruit yield was
recorded in MH @ 400 ppm (4.95 kg and 2.95 kg ) in both the
varieties SH-BG-1 and Local, respectively but was still higher than
the control. Fruit yield per plant was found to decrease in both the
varieties when the concentration of Ethephon, MH and TIBA was
increased.

12. Number of seeds per fruit

The data related to the number of seeds per fruit for both
the varieties has been presented in Table-6. The perusal of data
revealed non-significant increase in the number of seeds per fruit
due to the application of growth regulators irrespective of
chemicals and concentrations used (126.73 and 178.73) as
compared to control (121.00 and 169.00) in both the varieties SH-

BG-1 and Local, respectively. Results in the Table-6 further
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revealed that Ethephon showed lowest number of seeds per
fruit (112.11 and 156.44) in both the varieties as compared to
control, while as TIBA showed highest number of seeds (141.33) in
variety SH-BG-1 and MH showed highest seed humber (197.00) in
Local. Among different concentrations Ethephon @ 450 ppm
recorded lowest number of seeds per fruit (85.33 and 12644)
showing a decrease of —29.47% and —-25.18%, respectively in
both the varieties. MH @ 400 ppm showed highest number of
seeds per fruit (189.67 and 254.00) with an increase of 56.75%
and 50.29% in both the varieties, respectively as compared to
control. As the concentration of Ethephon and TIBA was
increased, there was decreased in the number of seeds per fruit.
While as the number of seeds per fruit increased with the increase
in concentration of MH in both the varieties.
13. Vine length (cm)
In Table-7 the data on vine length for both the varieties SH-BG-1
and Local is presented. The perusal of data revealed non

significant increase in vine length due to the application of growth
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regulators irrespective of chemical and concentrations used
(299.70 cm and 275.30 cm) as compared to control (296.70 cm
and 274.00 cm) in both the varieties SH-BG-1 and Local,
respectively. Among individual growth regulators, Ethephon
showed maximum increase in vine length (299.55 cm and 283.78
cm) while MH recorded minimum vine length (290.11 cm and
264.67 cm) in comparison to control in both the varieties.
Assessment of the individual treatment revealed that Ethephon @
150 ppm recorded maximum vine length (327.33) in variety SH-
BG-1 and TIBA @ 75 ppm recorded maximum vine length (304.00
cm) in variety Local, showing an increase of 10.33% and 10.94%
over control, respectively. MH @ 400 ppm recorded minimum vine
length (279-.67 cm and 246.67 cm) in both the varieties showing a

decrease of =5.72% and —9.97%. In case of Ethephon

and MH, there was decrease in vine length with an increase in
concentration but in case of TIBA, vine length increased with an
increase in concentration.

14. Number of nodes per plant
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The data on the number of nodes per plant for both the
varieties SH-BG-1 and Local is presented in Table-7. Growth
regulator application irrespective of concentrations or the chemical,
lead to significant increase in number of nodes per plant (21.84) in
variety SH-BG-1 but non-significant increase (19.81) in variety
Local in comparison to control (18.66 and 18.00). Results in
Table-7 further revealed that among different growth regulators,
TIBA recorded maximum number of nodes (21.65) in variety SH-
BG-1 and Ethephon recorded maximum number of nodes (20.40)
in Local. When individual concentration of growth regulators was
assessed, it was observed that Ethephon @ 150 ppm recorded
maximum number of nodes (23.97 and 22.68) showing an increase
of 28.16% and 26% over control while as MH @ 400 ppm recorded
minimum number of nodes (19.29 and 17.49) in both the varieties.
15. Internodal distance

In Table-7 the data on internodal distance for both the
varieties has been presented. Internodal distance was significantly
reduced by growth regulators application (13.88 cm and 13.65 cm)

as compared to control (15.89 cm and 15.22 cm) in both the
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varieties SH-BG-1 and Local, respectively. The results further

revealed that among different growth regulators irrespective of
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Table-7:

Mean values for vine length, numbenades per plant and internodal distance of botiled
cvs. SH-BG-1 and Local as affected by growth retgulaeatments

Treatment Vine length (cm) No. of nodes per plant Internodatlistance(cm)
SH-BG-1 | Percent Per cent | SH-BG-1 Per cent Per cent | SH-BG-1 | Per cent Per cent
change | Local change change Local change change | Local change
over over over over over over
control control control control control control
Ethephon 327.33 10.33 300.67 9.73 23.97 28.16 22.68 26.00 14.13 -11.07 13.26 -12.87
150 ppm 290.00 -2.15 297.00 8.39 20.00 7.18 21.36 18.66 14.50 -8.75 13.90 -8.67
Ethephon 300 ppm 281.33 -5.16 253.67 -7.41 19.88 6.53 18.20 1.11 15.46 -2.70 13.90 -8.67
Ethephon
450 ppm
Mean 299.55 -- 283.78 - 20.75 - 20.4 - 14.7 - 693. -
MH 200 ppm 309.00 4.15 298.33 8.87 23.27 24.70 21.36 18.66 13.28 -16.42 12.95 -14.91
MH 300ppm 281.67 -5.05 249.00 -9.12 20.63 10.55 19.23 6.83 13.65 -14.09 13.97 -8.21
MH 400ppm 279.67 -5.72 246.67 -9.97 19.29 3.37 17.49 -2.83 14.46 -8.99 14.10 -7.35
Mean 290.11 264.67 - 21.06 - 19.3 - 13.7 - 13.67 -
TIBA 25ppm 284.33 -4.15 250.00 -8.75 21.34 14.36 18.54 3.00 14.07 -11.45 15.01 -1.37
TIBA 50ppm 293.33 -1.12 278.33 1.58 21.21 13.66 18.97 5.38 13.83 -12.58 14.67 -3.61
TIBA 75ppm 300.33 1.23 304.00 10.94 22.41 20.09 22.51 25.05 12.68 -20.20 11.11 27.00
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Mean 292.66 - 277.44 21.65 19.34 13.53 @3|5

Control 296.70 - 274.00 18.66 18.00 15.89 5.2

G.R. 299.70 - 275.30 21.84 19.81 13.88 13/65
(Mean)

C. D. (| 1133 - 17.17 1.92 1.4Q 0.96 0.16 -
Treatment)

C. D. (G.| 6.5 - 8.29 1.61 1.98 0.95 1.1 -
R.)

G.R = Growth Regulators
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concentrations, TIBA recorded shortest internodal distance (13.53
cm and 13.59 cm) followed by Ethephon (13.79 cm and 13.67 cm) in
both the varieties. Among different concentrations, TIBA @ 75 ppm
recorded shortest internodal distance (12.88 cm and 11.11 cm)
showing a decrease of —20.20% and —27.00% in both the varieties.
Ethephon @ 450 ppm recorded largest internodal distance (15.46¢cm)
in variety SH-BG-1 while TIBA @ 25 ppm recorded largest internodal
distance (15.10 cm) in variety Local. Internodal distances increased
with an increase in concentration of Ethephon and MH but
decreased with an increase in concentration of TIBA in both

the varieties .
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Chapter-V

DISCUSSION

Cucurbits exhibit a wide array of sex forms whate known to be
governed by genetical as well as environmental ofact (Singh and
Choudhary, 1989). A high correlation between thenlber of pistillate
flowers and total yield has invited attention odearch workers towards the
aspect of sex expression in cucurbits.

Since last three decades it has been demonstratedex expression
and yield in cucurbits could be effectively modifidy application of
various growth regulators. However, responses wath the species of
plant, the type of chemical and its concentrati@meds These growth
regulators induce various physiological effects ahhicould be used to
regulate various phases of plants metabolism, drosvid development
(Sims and Gledhill, 1969).

Bottle gourd is a monoecious crop in which statangowers are
borne at lower nodes than pistillate flowers ameriumber of male flowers
Is normally more than the female flowers with a sako ranging from
resulting in the production of fewer fruits per miand hence lower yields.
However, several plant growth regulators have matessfully exploited

not only to increase the number of female floweus &lso fruit set and
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ultimate yield (Singhet al., 1975; Shannon and Robinson, 1978;

Krishnamoorthy and

Sandooja, 1982; and Arort al., 1985). Under temperate conditions of
Kashmir valley the information regarding effects wérious growth
regulators on sex expression and yield in cucsiibitgeneral and in bottle
gourd in particular, is very scanty. Hence, thespr¢ investigation was
carried out to study the effect of various growglgulators viz., Ethephon,
MH and TIBA on female: male flower ratio and alsoatscertain their effect
on early yield and yield attributing charactersaottle gourd. The results of
the experiment conducted are discussed here under:

Growth regulator application not only delayed tippearance of first
staminate flower but also induced earlier appea ardirst pistillate flower
in both the varieties of bottle gourd. However,passe varied with the
chemical and the concentration used. Staminateefl@ppeared on highest
node in case of TIBA in both the varieties. Amongrious treatments
Ethephon @ 150 ppm was most effective in shiftingt staminate flower to
higher node and first pistillate flower to lowerd®in both the varieties.
The reduced level of gibberllins after Ethephonatiment may be
responsible for delayed appearance of staminateeflon bottle gourd as
reported by Singh (1980) and Aragtaal. (1985). Similar effects have also
been reported by Saimbhi (1984) and Krishnanmoatid/Sandooja (1982)
in bottle gourd.

Studies on number of staminate and astlflowers revealed that
the
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application of growth regulators significantly reea the number of
staminate flowers coupled with increase in the nemdd pistillate flowers
in both the varieties. Among growth regulatorsdptmon was most effective
followed by MH in variety SH-BG-1 and TIBA in LocalThis modification
of sex ratio in favour of female flowers by Ethephe in conformity with
the findings of Singlet al. (1975), Krishnamoorthy and Sandooja (1982)
and Aroraet al. (1982). These growth regulators probably produmedn
like effects which resulted in production of moistitlate flowers. MH has
also been reported to cause reduction in respiratite, an effect similar to
low temperature which promotes female flower praaunc in cucurbits
(Cathey, 1964; and Choudhary and Babel, 1969). |&iniiend has been
reported by Choudhary and Elkholy(1972) in expentaavith watermelon.

The practical utility of increasing the number ddtlate flowers is to
obtain increased number of fruits per plant. Howee&ze and weight of
such fruits would also be important as these fthdracters are useful for
their consumer acceptability. In the present ingasbn MH recorded
maximum fruit length while as MH along with Ethephoecorded highest
fruit girth in both the varieties. Similar findindsve been also reported by
Singh (1985).

Number and weight of fruits per plant were sigrafidy affected by
application of growth regulators at various concaiins. Ethephon @ 150
ppm and MH @ 200 ppm recorded highest fruit weighioth the varieties
SH-BG-1 and Local, respectively. Increase in tamber of fruits per plant
with Ethephon and MH has been reported by Ardral. (1982);and Singh
and Choudhary (1989) in bottle gourd. Similar resutave been also
recorded by Pandey and Singh (1973) in bottle gourd
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Fruit yield per plant was significantly increased dpplication of
growth regulators as compared to control. All theee growth regulators
(Ethephon, MH and TIBA) recorded increase in thet fyield in comparison
to control which is similar to the findings of Simgt al.(1975) and Saimbhi
and Gill (1988) in bottle gourd and in bitter gourg Vermaet al. (1984).
Application of Ethephon @ 150 ppm and TIBA @ 25 pmworded highest
fruit yield per plant in both the varieties. Thikrease in fruit yield was due
to increase in the number of fruits per plant anerage fruit weight. The
possible reason for increased number of fruits yaalll per plant was that
the plants remained physiologically more activéotad up sufficient food
material for developing more number of flowers aindits, ultimately
leading to higher fruit yield per plant. Higheuifryields associated with
Ethephon application have been reported in squasSirghet al. (1975), in
bottle gourd by Singh and Choudhary (1989) andtierogourd by Vermaet
al. (1984). The above results have also been repoytedtdra et al. (1985)
who found improvement in fruit yield of bottle galirsponge gourd and
summer squash with MH @ 50 ppm, Ethrel @ 100 ppthEthrel @ 250
ppm, respectively

Application of growth regulators significntaffected the number of
seeds per fruit. Ethephon application recorded sbwember of seeds per
fruit in both the varieties while TIBA and MH rectad highest number of
seeds per fruit in both the varieties SH-BG-1 anddl respectively.

Apart from increase in yield, application of growtbgulators also
resulted in the reduction of number of days takenfirst fruit picking.
TIBA and Ethephon were equally effective in redgcthe days to first fruit

picking in both the varieties. Such observatioasehbeen reported by
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Aroraet al.(1987), Saimbhi and Thakur (1974) and Aretaal. (1985),
who attributed early fruit maturity as substitutiohthermal requirements by
these chemicals. But on the other hand the del&ysdmaturity by 1-2
weeks may be useful in giving more vegetative ghoarid hence more fruit
yield per plant.

Growth character like vine length was non-signifitta affected by
application of growth regulators as compared totrabn Though non-
significantly, Ethephon recorded highest vine léngthile MH registered
shortest vine length in both the varieties. Aretaal. (1985); and Saimbhi
and Thakur (1974) also observed similar resultsvamious crops and
attributed increased vine length to increasedeateligation whereas MH, on
the other hand by inhibiting cell division in thpi@al meristem probably
suppressed the stem growth, resulting in shorgertgl

Application of growth regulators irrespectiiecbemical and the
concentrations used, significantly increased theaber of nodes per plant
with Ethephon, MH and TIBA being at par with eacthey in their
individual effects. Significant effect was obsenartinternodal distance as
a result of growth regulators application as coregao control. Ethephon
@ 450 ppm recorded maximum internodal distanceenvhiBA @ 75 ppm
recorded minimum internodal distance which conftha findings of Arora
and Partap (1988) in pumpkin. Shorter internodsiadice resulted in more
number of nodes per plant which in turn producedenflowers and fruits.

From the present investigation it can be conclutthed all the three
growth regulators showed marked improvement inrs¢iw and fruit yield
over the control. Ethephon was found to be mdstce¥e as compared to

TIBA and MH in increasing sex ratio and fruit yigéeér plant. This increase
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in the fruit yield could be attributed mainly toetheduction in number of
male flowers with concomitant increase in the numbkefemale flowers
leading to higher number of fruits per plant. Ethep @ 150 ppm proved to
be most effective in bringing improvement in sekorand fruit yield and

the second best treatment was TIBA @ 25 ppm.

Chapter-VI

SUMMARY AND CONCLUSION

The present investigation entitled “Effect of drééat growth regulators on
sex expression and yield of bottle goukégenaria sicerarialMol.) Standl.] was
carried out during kharif 2002 at Vegetable Expemtal Farm, Division of
Olericulture, SKUAST(K), Shalimar. The experimdntaaterial consisted of two
varieties of bottle gourd viz. SH-BG-1 and LocaheTvarious concentrations of
growth regulators viz. Ethephon (150, 300 and 4%t Maleic Hydrazide
(200, 300 and 400 ppm) and Tri-iodobenzoic Acid, (26 and 75 ppm) were
sprayed on both varieties following randomized klodesign with three
replications. The results obtained during the itigasion are summarized as

follows.
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Growth regulators significantly affected the nodenber of first male
and female flower in both the varieties SH-BG-1 dmtal. Among different
growth regulators TIBA delayed the appearance st staminate flower while
Ethephon induced early appearance of first fenmaledr in both the varieties.

Days to first fruit picking was significantly affeed by growth
regulators application in both the varieties. Apgtion of MH was most
effective in delaying days to first fruit pickingn iboth the varieties. MH
application @ 400 ppm was found most effective @taging days to first
fruit picking in variety SH-BG-1 while TIBA @ 25gm showed maximum
delay in first fruit picking in variety Local.

Application of growth regulators significantly deased the number of
male flowers and increased the number of femaledte in both the varieties.
Ethephon was most effective in decreasing the nunabemale flowers and
increasing the number of female flowers in bothuwheeties SH-BG-1 and Local.
Application of Ethephon @ 150 ppm was found to lmsheffective among all the
growth regulator treatments. Consequently Ethephwas found to be most
effective in modifying the sex ratio in favour admale flowers, with the dose of
150 ppm being most effective.

Growth regulators application increased fruit ngon- significantly in
variety SH-BG-1 and significantly in Local. Amongogvth regulators MH
irrespective of concentrations recorded signifidactease in fruit length in both

the varieties. Application of growth regulatorsnasignificantly increased the
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fruit girth in both the varieties. Irrespective obncentrations Ethephon
recorded highest fruit girth in both the varietidsthephon @ 150 ppm was found
to be most effective in increasing fruit girth asrgpared to control. Fruit weight
was not affected significantly by application obgith regulators irrespective of
concentrations and chemical used. Among the groetjulators MH recorded
highest fruit weight in both the varieties. Etheph@ 150 ppm and MH @ 200
ppm recorded highest fruit weight in both the vie® SH-BG-1 and Local,
respectively.

Number of fruits per plant was significantly affed by application of
growth regulators in both the varieties. Among dgitowegulators Ethephon
recorded maximum number of fruits per plant in bibté varieties. Ethephon @
150 ppm was found most effective in increasingribmber of fruits per plant in
both the varieties. Application of growth regulatoesulted in significant increase
in fruit yield per plant in both varieties. Amongffdrent growth regulators
Ethephon recorded highest fruit yield per planbath the varieties. Ethephon @
150 ppm proved to be most effective in increasmg ¥ield per plant.

Growth regulators application non-significantlycieased the number of
seeds per fruit in both the varieties. TIBA and Mkespective of concentrations
recorded highest number of seeds per fruit whileefhon recorded lowest
number of seeds per fruit in both the varietiesBBB-L and Local, respectively.

MH @ 200 ppm, Ethephon @ 450 ppm recorded lowesthan of seeds per fruit
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in variety SH-BG-1 while Ethephon @ 450 ppm reeordowest seed
number in Local.

Application of growth regulators recorded increasevine length, though
non-significantly in both the varieties. Among gtbwregulators Ethephon
recorded highest vine length while MH recorded Isiv@ne length in both the
varieties. Number of nodes per plant registeredes®e due to growth regulator
application irrespective of concentration and cluatsi used. Ethephon @ 150
ppm recorded maximum nodes per plant in bothvéreeties. Growth regulators
application significantly affected internodal diste also with TIBA @ 75 ppm
showing shortest internodal distance in both thestias.

From the present study it was concluded that eaypdn of growth
regulators in general significantly modified sexigan favour of female flowers
and increased fruit yield per plant in comparisan control. Irrespective of
concentrations, Ethephon @ 150 ppm was superioramowing down the sex
ratio and increasing the yield followed by TIBA @ 2»pm. Therefore, it is
suggested that for the improvement of fruit yieldbttle gourd, the application of
Ethephon @ 150 ppm or TIBA @ 25 ppm may be followeder the temperate

conditions.
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