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ABSTRACT: The experiment entitled “Effect of date of sowing and plant growth regulators in Snap melon
[Cucumis melo L. var. momordica (Roxb.)]” was conducted at Research Farm, Department of Vegetable
Science, CCS Haryana Agricultural University Hisar, during 2022-23 and 2023-24 with four different
dates of sowing: D1(15™ May), D2 (30" May), D3 (15"June) and D4 (30™ June) and seven
concentrations of plant growth regulators viz., (Ethrel @50ppm, Ethrel @75 ppm, Ethrel @100ppm,
Cycocel @ 50 ppm, Cycocel @ 100 ppm, Cycocel @200 ppm) with control (water spray) were laid out in
split plot design with three replications. According to pooled mean results maximum field emergence, was
recorded on 15™ May date of sowing in application of treatment Ethrel @100 ppm. The maximum number
of primary branches, number of secondary branches and minimum inter-nodal length were recorded when
crop sown on 30™ June with application of treatment Ethrel @100ppm and minimum number of primary
branches, number of secondary branches and maximum inter-nodal length was observed when sown on

15™ May in control.
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INTRODUCTION

Snap melon [Cucumis melo L. var. momordica (Roxb.)]
belonging to family Cucurbitaceae having chromosome
number 2n=2x= 24 is native to India and commonly
known as ‘phoot’ which means to split as the fruit tends
to split either from the middle or longitudinally. It is
also called as phootkakari Dhillon et al. (2007). Snap
melons can be consumed in raw and cooked forms, and
used in various ways. Ripe fruit can be used to make
desserts because of its sweet flavour. Snap melon is a
warm season crop and majorly grown in tropical and
subtropical regions. The optimum temperature for seed
germination is 18-25°C. While for plant growth is 22°C
and it can vary from 15-32°C. Climatic factors will play
an important role in sex expression. Crop is grown on
wide range of soil but it grows best in sandy loam or
loam soils rich in organic matter. The optimum pH for
plant growth is 6.5-7.5. In India, it is widely cultivated
in states of Gujarat, Rajasthan, Haryana, Punjab, West
Bengal, Uttar Pradesh and few areas of North Eastern
states Hazara et al. (2011).

Plant growth regulators play a vital role in various
physiological and biochemical processes in plants and
is well known to have an effect on producing of early
flowers, ratio of male: female flower, fruit setting, yield
and weight of fruits. Initiation of flower bud,
development of flowers and fruits are controlled by
physiological process. In many agricultural plants, these
processes can often be used to alter by proper
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application of the plant growth substances. Exogenous
application of growth regulators has shifted the sex
expression by increasing the production of female
flower and suppressing that of male flower in cucurbits
(Farhana, 2015).

Ethrel slow down the cell division and cell elongation
in meristematic tissue of shoot and regulated the plant
height without change in the morphology and
physiology of the plant (Hill er al., 2010). Ethrel
increases female flowering and ultimately increases the
number of fruits per vine of cucurbits which ultimately
increases the average yield of the entire cultivated field
(Patel et al., 2017). Ethrel is used for more number of
female flowers due to its property of better
development of gynoecium, fruit ripening, stress
induction and lateral cell expansion. Ethrel has been
most effective including early flowering and increases
femaleness at lower concentration (Farhana, 2015).
Cycocel (CCC) is a plant growth regulator which is
anti-gibberelic in nature. It inhibits cell elongation,
resulting in thicker stalks, which are more sturdier and
is also having the effects like enhancement in numbers
of female flowers per vine, low male: female ratio in
the cucurbitaceous plants, lesser vine length and also
reduces the days to first female flowering which is an
essential attribute to high yield and earliness.
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MATERIALS AND METHODS

A. Site description

The experiment was carried out at the Research Farm of
the Department of Vegetable Science, CCS Haryana
Agricultural University, Hisar, Haryana during during
2022-23 and 2023-24 with four different dates of
sowing D1(15"™ May), D2 (30" May), D3 (15" June)
and D4 (30" June ) and seven concentrations of plant
growth regulators (Ethrel @50ppm, Ethrel @75 ppm,
Ethrel @100ppm, Cycocel @ 50 ppm, Cycocel @ 100
ppm, Cycocel @200 ppm) with control (water spray).
The soil of the experimental field was non-saline, sandy
loam in texture, medium in organic carbon, low in
available nitrogen, high in available phosphorus and
rich in available potassium..The experiment was
conducted in Split Plot Design (SPD) having 28
treatments.

The seeds of snap melon was done on four different
dates as per the treatment details mentioned in the
treatments. Two to three seeds were sown per hill about
3 to 4 cm depth at spacing 2.0 x 0.5 m. When the
seedlings attained 10-15 cm height or two to three
leaves stage and hard enough then one healthy seedling
was selected to remain in each pit and others were
thinned out.

Growth attributes viz., to measure field emergence
percentage (%) were recorded from date of sowing to
date of germination for five plants in each treatment.
No. of primary branches were counted which were
emerged from main vine, five randomly plants selected
from each plot and results were average, no. of
secondary branches emerged from primary branches
were counted from randomly selected five plants from
each plot and averaged, Internodal length was counted
with the help of simple hand scale, after 60 days of
sowing internodal length between 10" to 15" nodes
were calculated and averaged of 5 nodes from randomly
five selected plants from each plot.

B. Treatments details:

Treatment A Dates of sowing (4)
D1 15 May
D2 30 May
D3 15 June
D4 30 June
Treatment B Plant growth regulator
PO Control (water spray)
P1 Ethrel @ 50 ppm
P2 Ethrel @ 75 ppm
P3 Ethrel @ 100 ppm
P4 Cycocel @ 50 ppm
P5 Cycocel @ 100 ppm
Pé6 Cycocel @ 200 ppm

C. Measurements

Germination percentage was recorded from date of
sowing to date of germination for five plants in each
treatment. The number of seeds germinated and
seedlings established in each plot was recorded for
survival percentage of plant at 30 days after sowing at 30
days after sowing. The branches were counted for
number of primary branches which were emerged from
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main vine, five randomly plants selected from each plot
and results were average. The branches emerged from
primary branches were counted for number of
secondary branches from randomly selected five plants
from each plot and averaged.

D. Statistical Analysis

The experiment was laid out in split plot design (SPD)
and incompletely randomized design (CRD) for field
and laboratory parameters, respectively. The data
obtained from experiment conducted in RBD and CRD
were analyzed as per standard method suggested by
Panse and Sukhatme (1985). The data observed for the
various characters during the study were statistically
analyzed following the technique of analysis of
variance (ANOVA). The significance of difference
between mean of two treatments were judge with the
critical difference(CD)worked out using following
formula:

2 X Mean square error

CD= x't'

n
Where, CD = Critical difference
n = Number of replications of the factor for which C.D.
is to be calculated.
t = The value from fisher table for error degree of
freedom at 5 per cent level of significance.

RESULTS AND DISCUSSION

A. Field emergence percentage (%)

The data pertaining to the effect of different sowing
dates and plant growth regulators (PGRs) on the field
emergence percentage (%) of snap melon for both year
and pooled mean (2022-23 and 2023-24) is presented in
Table 1. Among various dates of sowing, the highest
field emergence percentage (93.5%, 90.2% and 91.9%)
was recorded on when sowing was done on 15"May
Which, was statistically at par with 30"May date of
sowing (91.9%, 88.5% and 90.2%) during 2022-23,
2023-24 and pooled data, respectively. While, the
minimum field emergence percentage (83.4%, 81.8%
and 82.6%) was observed on 30"June sowing date
during 2022-23, 2023-24 and pooled data, respectively.
This might be due to availability of the suitable micro-
climate due to presence of optimal air temperature,
relative humidity and light intensity during sowing date
(i.e, 15" May) and thereafter during germination or
emergence and all growth stages which promoted better
seed emergence.

Among the different plant growth regulators, the foliar
application of treatment P3 (Ethrel @100 ppm) at two
and four true leaves stages recorded the maximum field
emergence (92.8%, 90.0% and 91.4%), which was
statistically at par with the treatment Ethrel @75 ppm
(P2- 88.82, 86.89 and 87.86)and with application of
Cycocel @200 ppm (P6- 91.0%, 88.0% and 89.5%)
during 2022-23, 2023-24 and pooled data, respectively.
However, the minimum control treatment PO (water
spray) resulted in the lowest emergence with a pooled
mean of 84.2%, which was significantly lower than all
PGR-treated plants. The interaction between sowing
dates and plant growth regulators was found to be non-
significant.
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Table 1: Effect of date of sowing and plant growth regulators on field emergence percentage (% ).

Treatments Field emergence % Pooled
2022-23 | 2023-24 Mean
Date of sowing
15-May 93.5 90.2 91.9
30-May 91.9 88.5 90.2
15-June 89.1 86.1 87.6
30-June 83.4 81.8 82.6
CD at 5% 3.8 4.0 4.2
Plant growth regulators
PO:Control (water spray) 84.9 83.5 84.2
P1:Ethrel @ 50 ppm 88.7 85.1 86.9
P2:Ethrel @ 75 ppm 91.6 88.8 90.2
P3:Ethrel @ 100 ppm 92.8 90.0 914
P4:Cycocel @ 50 ppm 87.6 84.5 86.0
P5:Cycocel @ 100 ppm 89.6 86.6 88.1
P6:Cycocel @ 200 ppm 91.0 88.0 89.5
CD at 5% 43 4.9 4.5
Interaction (Sowing dates x PGR) NS

B. No. of primary branches

Data presented in Table 2 indicated that dates of sowing
and plant growth regulators (PGRs) influenced the
number of primary branches per plant in snap melon
significantly. However, the interactions between
sowing dates and plant growth regulators were found to
be non-significant. Among the sowing dates, the
maximum number of primary branches (6.12, 5.95 and
6.04) was recorded on 30" June. This was followed by
15" June (5.70, 5.65, and 5.67). Whereas, the minimum
number of primary branches was observed when sown

on 15% May (4.47, 4.15, and 4.31) across the respective
years and pooled data.

Data further revealed that the highest number of
primary branches (6.25, 5.93, and 6.09) was recorded
with the application of treatment P3 (Ethrel @100 ppm)
at 2 and 4 true leaves, which was statistically at par
with P2 (Ethrel @75 ppm), which recorded values
(5.93, 5.71, and 5.82) and P6 (5.70, 5.53, and 5.61).
However, minimum number of primary branches (4.73,
4.58 and 4.66) was observed in control treatment, PO
(water spray) in the corresponding years and pooled
data.

Table 2: Effect of date of sowing and plant growth regulators on no. of primary branches in snap melon.

Treatments No. of primary branches Pooled
2022-23 [ 2023-24 Mean
Date of sowing
15-May 4.47 4.15 431
30-May 5.33 5.29 5.31
15-June 5.70 5.65 5.67
30-June 6.12 5.95 6.04
CD at 5% 0.61 0.51 0.55
Plant growth regulators
PO:Control (water spray) 4.73 4.58 4.66
P1:Ethrel @ 50 ppm 5.03 5.02 5.03
P2:Ethrel @ 75 ppm 5.93 5.71 5.82
P3:Ethrel @ 100 ppm 6.25 5.93 6.09
P4:Cycocel @ 50 ppm 4.90 4.79 4.85
P5:Cycocel @ 100 ppm 5.30 5.26 5.28
P6:Cycocel @ 200 ppm 5.70 5.53 5.61
CD at 5% 0.57 0.46 0.51
Interaction (Sowing dates x PGR) NS

C. No. of secondary branches

The data related to effect of different sowing dates and
plant growth regulators (PGRs) on number of
secondary branches are depicted in Table 3 which
clearly revealed that different sowing dates and plant
growth regulators significantly influenced the number
of branches per plant. Among the sowing dates, the
maximum number of secondary branches (12.3) was
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observed on 30" June sowing dates during first year
and it was recorded significantly at par with the 15"
June sowing date (12.1) while, minimum number of
secondary branches (10.6) was recorded on 15" May
date of sowing. During second year of experimentation,
the treatment almost followed the same order and were
in line with the findings of first year.
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Among different plant growth regulators, the treatment
P3 (Ethrel @100 ppm) exhibited the highest number of
secondary branches, (12.2, 11.8 and 12.0) and it was
statistically at par with treatment P2 (Ethrel @75 ppm),
which recorded (12.0, 11.6 and 11.8), and P6 (Cycocel
@200 ppm), which showed values of (11.8, 11.5 and
11.6) during both season and pooled data, respectively.

Whereas, the lowest number of secondary branches
(10.5, 9.6 and 10.0) was observed in the control
treatment, PO (water spray), significantly lower than all
PGR-treated plants. The interaction effect between
sowing dates and plant growth regulators was found to
be non-significant.

Table 3: Effect of date of sowing and plant growth regulators on no. of secondary branches in snap melon.

No. of secondary branches
Treatments 202223 | 202324 Pooled Mean
Date of sowing
15-May 10.6 9.7 10.1
30-May 11.2 10.8 11.0
15-June 12.1 11.7 11.9
30-June 12.3 11.9 12.1
CD at 5% 0.9 1.0 0.9
Plant growth regulators
PO:Control (water spray) 10.5 9.6 10.0
P1:Ethrel @ 50 ppm 11.4 11.1 11.2
P2:Ethrel @ 75 ppm 12.0 11.6 11.8
P3:Ethrel @ 100 ppm 12.2 11.8 12.0
P4:Cycocel @ 50 ppm 11.3 10.5 10.9
P5:Cycocel @ 100 ppm 11.5 11.2 11.4
P6:Cycocel @ 200 ppm 11.8 11.5 11.6
CD at 5% 0.7 0.6 0.7
Interaction (Sowing dates x PGR) NS

D. Internodal length (cm)

The interaction of date of sowing and plant growth
regulators was found non-significant. Data regarding
internodal length of snap melon as affected by dates of
sowing and plant growth regulators have been
presented in Table 4. It is clear from the table that
internodal length decreased as the planting delayed.
Internodal length was found significantly different from
each other in respect of different sowing dates and plant
growth regulators application. Among sowing dates
minimum internodal length (5.33, 5.45 and 5.39 cm)
was observed on 30" June date of sowing which was at

par with 15" June (5.41, 5.59 and 5.50 cm) and 30"
May (5.44, 5.63 and 5.54 cm) date of sowing during
2022-23, 2023-24, and pooled data, respectively.

Among plant growth regulators, the application of
treatment at 2 and 4 true leaves stages, P3 (Ethrel @100
ppm) was recorded minimum internodal length (5.19,
5.37 and 5.28 cm) which was statistically at par with
treatment, P2 (Ethrel @75 ppm), P5 (Cycocel @ 100
ppm) and P6 (Cycocel @200 ppm). However, the
highest internodal length (5.66, 5.98 and 5.82 cm) was
observed in the control treatment, PO (water spray) in
2022-23, 2023-24, and pooled data, respectively.

Table 4: Effect of date of sowing and plant growth regulators on internodal length (cm)in snap melon.

Internodal length
Treatments 2022-23 | 202324 Pooled Mean
Date of sowing
15-May 5.50 5.69 5.60
30-May 5.44 5.63 5.54
15-June 5.41 5.59 5.50
30-June 5.33 5.45 5.39
CD at 5% 0.15 0.19 0.16
Plant growth regulators
P0:Control (water spray) 5.66 5.98 5.82
P1:Ethrel @ 50 ppm 5.49 5.62 5.56
P2:Ethrel @ 75 ppm 5.28 5.43 5.36
P3:Ethrel @ 100 ppm 5.19 5.37 5.28
P4:Cycocel @ 50 ppm 5.57 5.68 5.63
P5:Cycocel @ 100 ppm 5.42 5.55 5.46
P6:Cycocel @ 200 ppm 5.35 5.49 5.45
CD at 5% 0.23 0.21 0.18
Interaction (Sowing dates x PGR) NS
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The results associated with the growth attributes that is
field emergence percentage (%), number of primary
branches, number of secondary branches and inter-
nodal length indicated that the growth attributing
characters differed significantly with different sowing
dates during both the years of study 2022-23, 2023-24,
and pooled data, respectively. According to pooled
analysis the field emergence percentage (91.9 %), was
maximum on 15"May date of sowing. This might be
due to the availability of favourable environmental
conditions to the crop, and minimum (82.6 %) was
recorded on 30" June it might be due to variation in
temperature which affected the germination percentage.
The findings also correlate the results of Khan et al.
(2001) who observed maximum germination of (99.25
%) in Tinda gourd when planted on 20th March as
compared to other sowing times. Similar results were
also reported by Pandit er al. (2011); Burki (1996);
Thompson and Kelly (1982).

According to pooled analysis the maximum number of
primary branches (6.04), number of secondary branches
(12.1) and minimum inter-nodal length (5.39 cm) was
recorded when crop sown on 30"June and minimum
number of primary branches (4.31), number of
secondary branches (10.1) and maximum inter-nodal
length (5.60 cm) was observed when sown on 15" May.
This might be due to availability of the suitable micro-
climate due to presence of optimal air temperature,
relative humidity and light intensity during sowing date
of 15" June and 30" June of snap melon plants. Similar
conclusions were reported by Bellad and Hiremath
(2018) in watermelon, Kamali er al. (2016) in bitter
gourd, and Kumar et al. (2015) in bottle gourd.

Among plant growth regulators (PGRs) influenced the
field emergence (%), number of primary branches per
plant, number of secondary branches and inter-nodal
length in snap melon significantly. According to pooled
mean analysis the maximum field emergence
percentage (91.4 %), number of primary branches
(6.09), number of secondary branches (12.0) and
minimum inter-nodal length (5.28 cm) was with the
application of treatment P3 (Ethrel @100 ppm) at 2 and
4 true leaves stages which was at par with treatment P2
(Ethrel @75 ppm) and the lowest field emergence
percentage (84.2 %), number of primary branches
(4.66), number of secondary branches (10.0) and
maximum inter-nodal length (5.82 cm) was
observed in the control treatment, PO (water spray).
This might be due to the ability of ethrel to retard stem
elongation, promote lateral branching and manipulate
flowering date. Since, ethylene acts as antigibberellins
(Hayashi et al., 2001). These findings are in close
accordance with the results of Chaurasiya er al. (2016)
in muskmelon. This result can be attributed to the
reason that application of ethrel inhibits both the cell
division and cell elongation in the meristematic shoots
resulting in production of shorter shoots, as reported by
Thappa et al. (2011). The results of the present study
are in conformity with the reports of Arora et al.
(1994). They stated that the ethephon at 250 mg per
liter resulted in the shortest inter-nodal length in long
melon crop.
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CONCLUSION

On the basis of present study it may be concluded that
maximum number of branches and minimum
intermodal length of snap melon was recorded when
crop sown on 30" June with the application of plant
growth regulators Ethrel @100 ppm at 2 and 4 true
leaves stages which was statistically at par with 15"
June date of sowing under Haryana conditions.
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