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ABSTRACT: Field trials were conducted to evaluate the efficacy of seven botanicals to manage melon fly, Zeugodacus
cucurbitae (Coquillett) infesting bottle gourd. Out of seven botanicals azadirachtin (0.03%) was found most effective
against fruit fly followed by NSKE. The maximum yield of bottle gourd (282 q ha'') was obtained from the plots treated
with azadirachtin 0.03% followed by NSKE (280 q ha') while the minimum fruit yield was obtained with karanj oil
(268q ha'). The maximum incremental benefit-cost ratio was obtained from the plot treated with tumba crude extract

(9.91) while the minimum benefit cost ratio (2.20) in karanj oil.
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Bottle gourd [ Lagenaria siceraria (Molina) Standley],
a white-flowering annual plant from the Cucurbitaceae
family, is widely spread in tropical regions and plays an
important role in local economies. It is grown during the
spring, summer, and wet seasons. It is consumed as a
vegetable. Bottle gourd is susceptible to the attack of
several insect pests during different stages of crop growth
like melon fly, Zeugodacus cucurbitae (Coquillett), red
pumpkin beetle, Raphidopalpa foveicollis (Lues); hadda
beetle, Epilachna dermurili Mulsent; whitefly, Bemisia
tabaci Gennadius; aphid, Aphis gossypii Glover; leaf
miner, Liriomyza trifoli; and mirid bug, Nesidiocoris
cruentatus (Ballard). Among them, the melon fruit fly
cucurbitae has been observed to cause serious damage to
bottle gourd fruits. Maggots feed on pull inside the fruits.
Losses to may reach 100 per cent if control measures
are not applied (Vayssieres and Carel., 1999). In order to
find safer means of managing fruit fly, the present study
evaluated the efficacy of botanicals for the management
of fruit fly infesting bottle gourd.

The present investigations were carried out at the
Instructional Farm ofthe College of Agriculture, Jodhpur,
Rajasthan, during the kharif, 2023. The experiment was
conducted in a simple randomized block design with
eight treatments including control and each replicated
three times. The seeds of bottle gourd variety Pusa
Naveen were sown on 12" August 2023 keeping row to
row and at a spacing of 3 x 0.75 m2. The recommended
package of practices was followed to raise the crop.

The spraying was done by using pre-calibrated
knapsack sprayer. The first foliar spray of each treatment
was commenced at the fruit setting stage on 16" October
during 2023 when oviposition marks were noticed in
bottle gourd fruits and the second spray was given on was
given just after observing ETL. The quantity of water at
the rate of 500 I/ha was used in each spray application.
The observations on the total number of fruits and infested
fruits in each plot were recorded regularly before and 4,
7, 10, 13, and 16 days after each spray application.The
percentage of fruits infestation was worked out. The fruit
yield per plot (kg) was recorded at three days interval
and at the end of crop season of all the pickings per plot
were cumulated and converted to hectares basis and then
statistically analysed. To ascertain the cost-effective
treatment. Incremental Cost Benefit Ratio (ICBR) was
worked out by taking into account the expenditure on
individual botanical treatment and the income from
yield.

Effect of botanical treatments on fruit fly infestation

Four days after the first spray, all treatments
significantly reduced fruit fly infestation compared to
the control, with azadirachtin 0.03% showing the lowest
infestation (14.47%) followed by NSKE (14.67%), which
were comparable. Other effective treatments included
moringa leaves and bark extract (20.20%), Tumba
crude extract (20.83%), and castor oil (21.27%). Castor
oil was at par with Thar Jaivik 41EC (25.37%), while
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Karanj oil exhibited the highest infestation (27.43%).
After seven days, azadirachtin 0.03% (12.87%) and
NSKE (13.67%) remained the most effective, with no
significant difference between them. Moringa leaves and
bark extract (18.47%), Tumba crude extract (19.20%),
and Castor oil (19.23%) were moderately effective,
while Karanj oil (27.43%) remained the least effective.
At 10 days, azadirachtin (14.17%) and NSKE (15.13%)
continued to show the lowest infestation, followed by
moringa leaves and bark extract (20.40%), Tumba crude
extract (21.10%), and Castor oil (21.03%). At 13 days,
azadirachtin (15.07%) and NSKE (15.63%) were again
the most effective, with Moringa leaves and bark extract
(21.30%), Tumba crude extract (22.27%), and castor oil
(24.07%) showing moderate efficacy, and Karanj oil
(30.83%) exhibiting the highest infestation. After 16
days, the infestation ranged from 15.90% (azadirachtin
0.03%) to 31.01% (karanj oil), with azadirachtin
and NSKE continuing to show the lowest levels of
infestation, followed by Moringa leaves and bark extract
(22.57%), Tumba crude extract (23.10%), and Castor
oil (24.77%), while Karanj oil (31.01%) remained the
least effective. Overall, azadirachtin 0.03% and NSKE
consistently performed the best, followed by Moringa
leaves and bark extract, Tumba crude extract, and castor
oil, with Karanj oil being the least effective treatment for
managing fruit fly infestation.

Second spray

In the second spray application, all treatments
significantly reduced fruit fly infestation compared to
the control. Four days post-application, azadirachtin
0.03% exhibited the lowest infestation (13.87%),
followed by NSKE (15.70%), both of which were
comparable in effectiveness. The next most effective
treatments included Moringa leaves and bark extract
(20.73%), Tumba crude extract (21.43%), and castor
oil (21.97%), with Castor oil being at par with Thar
Jaivik 41EC (27.40%). Karanj oil showed the highest
infestation (29.07%), indicating its lower efficacy. A
similar pattern was observed seven, ten, and thirteen
days after the second spray, with Azadirachtin 0.03%
and NSKE consistently demonstrating the lowest
infestation. Sixteen days post-application, Azadirachtin
0.03% (17.07%) and NSKE (18.57%) remained the
most effective, followed by Moringa leaves and bark
extract (25.83%), Tumba crude extract (26.70%), and
castor oil (27.03%). Castor oil was also comparable to
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Thar Jaivik 41EC (28.40%), while Karanj oil continued
to show the highest infestation (33.80%). Overall,
azadirachtin 0.03% and NSKE were the most effective
treatments in controlling fruit fly infestation, with
Karanj oil proving to be the least effective.The order
of effectiveness after sixteen days of application was
azardiractin 0.03% > NSKE > moringa leaves and bark
extract > Tumba crude extract > castor oil>thar jaivik
41EC > Karanj oil.

These observations are also supported by the findings
of Khursheed and Desharaj (2012) who reported that
spraying with azadirachtin was superior over malathion
for controlling melon fruit fly with less per cent fruit
damage. Sawai et al. (2014) reported that treatment
of azadiractin was at par with DDVP and emamectin
benzoate. Pal et al. (2015) reported that malathion
50EC @ 1ml/l provided maximum reduction in fruit
infestation followed by NSKE. Ali et al. (2011) reported
that minimum per cent fruit damage (41.94%) by fruit fly
in bitter gourd was noticed in neem seed kernel extract
treatment and was superior over other plant extract
treatments.

Economics of the treatments

The maximum yield was recorded in the plot treated
with azadiractin 0.03% with 282 q ha'followed by
NSKE 280 q ha'fruit yield. The minimum fruit yield
was obtained karanj oil (268q ha') followed by Thar
jaivik 41EC (270 q ha').The maximum incremental
benefit-cost ratio of 9.91 was recorded in tumba crude
extract followed by 9.35 in azardiractin 0.03% and
7.57 in castor oil.The lowest benefit-cost ratio was
computed in the plot treated with karanj oil (1:2.20)
followed by moringa leaves and bark extract (4.33)
(Table 2).

The study highlights the efficacy of various botanical
insecticides in managing the fruit fly, Z. cucurbitae, in
bottle gourd. Among the treatments evaluated, azadiractin
at 0.03% emerged as the most effective in reducing fruit
fly infestation, followed by NSKE and moringa leaves
and bark extract. Economically, azadirachtin and NSKE
proved to be highly cost-effective, showcasing favourable
incremental cost-benefit ratios. These findings suggest
that adopting botanical insecticides like azadirachtin and
NSKE can be beneficial for sustainable pest management
in bottle gourd production.



Kishore Kumawat et al.

Table 1. Management of fruit fly infesting bottle gourd using botanicals pesticides (First spray)

Treatments Dose Per cent fruit infestation
Before " ypAS  7DAS  10DAS  I13DAS 16 DAS
spray
. . . 20.07 14.47 12.87 14.17 15.07 15.90
0
Azadirachtin 0.03% — Smllitre 5o 514y (2001)  (21.95) 22.73) (23.47)
. 19.60 14.67 13.67 15.13 15.63 16.57
NSKE smilie 2003 (2252)  (21.63) (22.79) (23.25) (23.90)
Moringa leaves & 10 ml/ 23.20 20.20 18.47 20.40 21.30 22.57
bark extract litre (28.74) (26.66) (25.44) (26.70) (27.42) (28.30)
. 22.27 20.83 19.20 21.10 22.27 23.10
Tumba crude extract  Smlflitre o5y 0793 @so1) (2731 (28.13) (28.63)
Castor oil 2 mllitre 23.93 21.27 19.23 21.03 24.07 24.77
(29.24) (27.34) (25.97) (27.23) (29.37) (29.84)
C . 27.87 25.37 25.17 27.10 30.47 30.60
Thar jaivik 41EC dmblie o008 (30.19)  (30.10) (31.37) (33.50) (33.17)
Karani oil 2 ml/litre 29.10 27.43 25.60 27.53 30.83 31.01
y (32.64) (31.57) (30.38) (31.62) (33.70) (33.44)
Untreated control 25.83 28.37 31.13 36.63 42.50 4443
(30.54) (32.18) (33.90) (37.24) (40.67) (41.79)
S.Em.+ 1.34 1.34 1.23 1.32 1.34 1.35
C.D at (P=0.05) 4.08 4.08 3.74 4.00 4.07 4.11
Figures in parenthesis are arcsine values
DAS: Days After Spraying
Table 2. Management of fruit fly infesting bottle gourd using botanicals pesticides (Second spray)
Mean vield Incremental
Treatments Dose Per cent fruit infestation y_l Benefit cost
(q ha™) .
ratio
Before
4DAS 7DAS 10DAS 13 DAS 16 DAS
spray
Azadirachtin Sml/ 1590 13.87 13.50 14.63 16.23 17.07 2817 9.35
0.03% litte (23.47) (2177) (21.45) (22.36) (23.67) (24.39) : :
Sml/  16.57 15.70 1497 16.23 16.87 18.57
NSKE lire  (23.90) (2324) (22.70) (23.71) (2420) (25.51) 2500 367
Moringa
10ml/  22.57 20.73 19.07 21.57 2243 25.83
leaves & bark o 0830) (27.01) (25.89) (27.66) (2825) (3049) 280 7.7
extract
Tumba crude Sml/ 23.10 2143 19.77 22.50 23.77 26.70 2747 220
extract litte  (28.63) (27.55) (26.39) (28.27) (29.16) (31.09) : :
. 2ml/ 2477 2197  20.30 23.53 24.13 27.03
Castor ol lire  (29.84) (27.92) (2672) (29.02) (2936) (3125 2% 367
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Thar jaivik 4mll 003 2740 2540 2617 2743 28.40 262.0 9.91
41EC litre
(33.17) (31.56) (30.24) (30.75) (31.55) (32.17)
L. 2 ml/
Karanj oil e 20372907 2673 2950 3107  33.80 267.3 433
(33.44) (32.60) (31.09) (32.88) (33.87) (35.54)
Untreated 4443 4787 4453 4220 4083 3556 259.7
control
(41.79) (43.78) (41.86) (40.50) (39.69) (36.60)
S.Em. + 138 136 135 124 1.34 134 37.17
OC'ODS)‘“(I’: 419 414 410 378 4.08 4.09 118.82

Figures in parenthesis are arcsine values
DAS: Days After Spraying
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