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Abstract: Ficld experiment was conducted to evaluate the efficacy of seven new insecticides against leaf-eating
caterpillar, Diaphania indica in bitter gourd, being maintained by farmer field in Thuyyaneri, Madurai district, Tamil
Nadu. It revealed that Chlorantraniliprole @ 150ml/ ha was most effective, followed by Chlorantraniliprole 18.5 SC
125 ml/ha, spinosad 45 % SC 160 ml/ha, Thiodicatb 75 %WP 750 g/ha, and Imidacloprid 17.8 SL 250 ml/ha, were
moderately effective. While Dichlorovos 76 %EC 325 ml/ha and spiromesifen 22.9 SC 500 ml/ha, were least effective

against bitter gourd leaf-eating caterpillar.

Keywords: Bitter gourd; Diaphania indica; insecticides; field efficacy

Introduction

Bitter gourd (Momordica charantia L.; Cucurbitacae) is
one of India's important cucurbitaceous vegetables.
Among the cucurbits, it is considered a prized
vegetable because of its high nutritive value. It
ranks first among cucurbits in terms of nutritional
value, being rich in iron, phosphorus, and ascorbic
acid (1. Numerous medicinal uses have been docu-
mented or claimed particularly, with reference to
diabetes treatment Pl and prevention of breast
cancer [12. Insect pests are the major constraint for
increasing the production and productivity of this
crop. Several insect pests attack it during different
growth stages, including melon fruit fly, Bactrocera
cucnrbitae, Epilachna beetle, Henosepilachna vigintiocto-
punctata, pumpkin beetle, _Aulacophora  foveicollis,
pumpkin caterpillar, Diaphania indica, and white fly,
Bemisia tabaci. Among these D. indica is chiefly an
oligophagous pest of Cucutbitaceae Pl. Though
principally a leaf feeder, the pumpkin caterpillar is
also known to infest flowers, new tender shoots,
and young and mature fruits. Attack on fruits
reduces its commercial value, leading to substantial
crop losses during outbreaks 4. To overcome these
escalating insect pest problems, farmers solely rely
on pesticides. Hence, the present study is focused
on optimizing the field dose of certain new
insecticides for the management of leaf-eating
caterpillar under bitter gourd ecosystem

Materials and Methods

The field experiment was conducted at two farmers
field namely, Thuyyaneri (Field experiment I) village
of Madurai District, Tamil Nadu. The experiment
was laid out in a randomized block design with
three replications. The crop was sown on 17% Augu-
st (2017), with the variety Akash (Hybrid). The plot
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size was 5 x 3m. There were eight treatments
(Chlorantraniliprole 185 SC @  150ml/ha,
Chlorantraniliprole 18.5 SC @ 125ml/ha, Spinosad
45 % SC @ 160 ml/ha, Imidacloprid 17.8 SL @
250ml/ha, Spiromesifen 22.9 SC @ 500 ml/ha,
Thiodicarb 75% WP 750 ml/ha, Dichlorovos 76%
EC 325 ml/ha, including control); which were given
as foliar spray with a knapsack sprayer, with the first
application done at 40 days after planting and seco-
nd done at fortnightly interval. The data on the leaf-
eating caterpillar population were recorded from
randomly selected ten tagged plants in each plot.
Pre-treatment count was taken just one day before
the sprays and the post-treatment counts on the 34,
7t 10, and 14% days after, and the yield was reco-
rded on harvest (weekly intervals). The data
obtained were transformed into square root values
and subjected to statistical analysis.

Results and Discussion

Field experiment I

After 1%t spray: All the treatments proved signify-
cantly superior over control (6.42 latvae/ plant)
with the most effective one being Chlorantranil-
iprole 150ml/ ha (1.23 larvae/plant). This was follo-
wed by Chlorantraniliprole 125 ml/ ha (1.54 larvae
/plant). Spinosad 160 ml/ha, and Thiodicatb 75%
WP 750 g/ha were statistically on par with each
other. Chlorantraniliprole 150ml/ ha was signify-
cantly superior compared to Thiodicatb 750g/ha,
Dichlorovas 325 ml/ha, and Spiromesifen 500
ml/ha.

After seven days, Chlorantraniliprole 150ml/ ha
(0.80 latvae/ plant) was the most effective followed
by Chlorantraniliprole 125 ml/ ha and Spinosad 160
ml/ha (0.97 and 1.53 larvae/ plant, respectively).
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The next best treatments are Imidacloprid 250
ml/ha and thiodicarb 750 g/ha (1.24 and 1.20),
which are statistically are at par with each other.
After ten days again Chlorantraniliprole 18.5 SC
150ml/ ha (1 larvae/ plant) was the most effective
followed Chlorantraniliprole 18.5 SC 125 ml/ ha
(1.07 larvae/ plant). This was followed by Spinosad
45 % SC, Thiodicarb 75%WP, and Spiromesifen
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22,9 SC (1.27, 1.32 and 1.94 larvae/ plant, respect-
tively). The order of effectiveness after ten days
after application was found to be Chlorant-
raniliprole 150ml/ ha > Chlorantraniliprole 125 ml/
ha > Spinosad 160 ml/ha> Thiodicatb 750g/ha>
Imidacloprid 250 g/ha > Spiromesifen 500ml/ha >
Dichlorovos 325 ml/ha. (Table 1).

Table 1. The population of D. indica as influenced by Newer molecular insecticides in Bitter gourd - Field

experiment I (Aug 2017 — Dec 2017)

Number of larvae / plants*

I Spray II Spray Reduction
Treatment Dosage PTC over Yield
7DAS 10DAS 14 DAS 3DAS 7DAS 10DAS 14 DAS MEAN  control
(%)

T1-Chlorantraniliprole 125mi/ha 542 31.8 0.95 1.15 1.56 0.78 0.33 0.62 0.86 0.98 87.50 31.8
18.5% SC ' (G.640  (0.97)  (L.07)>  (1.25>  (0.88)> (0.57)> (0.79)>  (0.93)>  (0.98) (5.64)>

T2-Chlorantraniliprole 150ml/ha 5.56 33.5 0.64 1.00 1.35 0.62 0.22 0.48 0.69 0.78 90.05 33.5
18.5 % SC ' (5.79)*  (0.80)* (1.00)*  (1.16)*  (0.79)* (0.47)>  (0.69)*  (0.83)*  (0.88)2 (5.79)

. - 30.9 1.53 1.61 1.78 0.98 0.52 0.76 0.97 1.41 82.01 30.9
T3-Spinosad 45 % SC 160ml/ ha  5.25 (5.56)¢  (1.24)c  (1.27)c  (1.33)c (09994 (0.72)c (0.87)c  (0.98)c  (1.19)c (5.56)¢

T4-Imidacloprid 17.8 % 250ml/ha 5.36 28.2 3.37 3.62 3.79 2.92 2.47 3.22 3.46 3.39 56.76 28.2
SL ’ (5.31)c  (1.84)d  (1.90)d  (1.9594  (1.71)c (1.57)¢ (1.79)  (1.86)c  (1.84)d (5.31)¢

T5-Spiromesifen 22.9 % 500 ml/ha 5.65 26.8 3.51 3.75 3.93 2.97 2.69 3.25 3.57 3.50 55.35 26.8
SC ’ ' (5.18)s  (1.87)c  (1.94)d  (1.98)d  (1.71)c (1.64)c (1.80)c  (1.89)c  (1.87)d (5.18)

Lo 28.9 1.52 1.73 1.85 0.92 0.52 0.80 0.98 1.43 81.76 28.9
T6-Thiodicarb 75 % WP 750 g/ha 5.2 (5.38)4  (1.23)c  (1.32)c  (1.36)c  (0.96)c (0.72)c  (0.89)c  (0.99)¢  (1.20)c (5.38)d

T7-Standard check — 400ml/ha 545 27.6 3.57 3.82 3.95 3.18 2.68 2.8 3.25 3.43 56.25 27.6
Dichlorovos 76 % EC ’ (5.25)F  (1.89)c (1959 (1.99)¢  (1.78)f (1.64)c (1.67)d  (1.80)  (1.85)d (5.25)F

T8-Untreated check 635 236 679 712 7.59 8.23 8.39 8.91 9.26 7.84 } 23.6
(486 (2.61)F (2.67)c (275 (287)s (290)f (298)f (3.04)f  (2.80) (4.86)"

S.Ed 0018 0015 0.024 0022 0015 0.011 0019 0018 0.022 0.066
CD(0.05) 0.039 0032 0053 0.047 0033 0.023  0.041 0.039 0.048 0.144

PTC=Pre-Treatment Count, DAS= Day(s) after spraying, NS — Non-significant

*Each value is the mean of three replications
Figures in parenthesis are square root transformed values

In a column, means followed by same letter(s) are not significantly different by LSD (p= 0.05)

After 14 days, Chlorantraniliprole 18.5 SC @ 150ml
/ha with 1.16 latvae/ plant was the most effective
followed by Chlorantraniliprole18.5 SC @ 125 ml/
ha (1.25 larvae/ plant), Spinosad 45% SC (1.33
larvae/ plant). Then Imidacloprid 17.8 SL (1.90
latvae/ plant), Spiromesifen 229 SC (1.94
larvae/plant) and Dichlorovos 76% EC (1.95 larvae
/plant) were statistically at pat to each other.

After 274 spray: The pre-treatment mean aphid
population was observed to vary from 5.20 to 6.35
larvae/plant, with differences being non-significant.
After 15t spray, all the treatments were found
significantly superior in reducing the leaf eating
caterpillar, but with considerable variations in
efficacy. The minimum population of leaf eating
caterpillar was recorded in Chlorantraniliprole 18.5
SC @ 150ml/ ha (with 0.79 latvae/ plant), followed
by Chlorantraniliprole18.5 SC @ 125 ml/ ha (0.88
larvae/ plant) and thiodicarb 75% WP @ 750g/ha
(0.92 larvae/ plant) and with order of effectiveness

at third day after application being -
Chlorantraniliprole  18.5 SC 150ml/ ha >
Chlorantraniliprole 185 SC 125 ml/ ha >

Thiodicartb  75%WP > Spinosad 45 % SC
>Imidacloprid 17.8 SL > Spiromesifen 22.9%SC >
Dichlorovos 76 % EC.

After seven days, again all the treatments were
significantly superior, with the most effective one
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being Chlorantraniliprole 18.5 SC 150ml/ ha (0.47
larvae/ plant) followed by Chlorantraniliprole 18.5
SC 125 ml/ ha (0.57 latvae/ plant), Spinosad 45%
SC, Imidacloprid 17.8 SL, Spiromesifen 22.9% SC
and Dichlorovos 76 % EC (with the larval popular-
tions of 0.72, 1.57, 1.64 and 1.63 latvae/ plant
respecttively). After ten days, Chlorantraniliprole
18.5 SC 150ml/ ha (0.69 larvae/ plant) was most
effective followed by Chlorantraniliprole 18.5 SC
125 ml/ ha (0.79 latvae/ plant). Then spinosad 45
%EC and thiodicarb 75% WP (with 0.87 and 0.89
latvae/ plant) wete statistically at par to each othet.

Fourteen days after application the most effective
one was Chlorantraniliprole 18.5 SC 150ml/ha (0.83
larvae/ plant) followed by Chlorantraniliprole 18.5
SC 125 ml/ha (0.86 latvae/ plant). The next best
treatments are Spinosad 45%SC, Thiodicarb 75%
WP and Dichlorovos 76% EC (0.98, 0.99 and 3.25
larvae/ plant, respectively).

Fruit Yield

The observations on yield were also taken, in this,
the highest yield was recorded in the treatment
Chlorantraniliprole 18.5 SC 150 ml/ha (33.5 t/ha).
This was followed Chlorantraniliprole 18.5 SC 125
ml/1 (31.8 t / ha) followed by a spray of Spinosad
45 % SC @ 160 ml/ha (30.9 t/ha), Thiodicatrb 75%
WP 750 g/ha (28.9t/ha), Imidacloprid 17.8% SL
250 ml/ha (28.2 t/ha), Dichlorovos 76% EC 325
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ml/ha (27.6 t/ha) and Spiromesifen 22.9% SC 500
ml /ha (26.8 t/ha) and all these treatments were
supetior over control (23.6 t/ha).

Overall efficacy:

The overall efficacy data revealed that Among the
newer insecticide molecules, Chlorantraniliprole
18.5 SC 150ml/ ha was consistently most effective,
followed by Chlorantraniliprole18.5 SC 125 ml/ ha
and spinosad 45% SC, Thiodicarb 75% WP, and
Dichlorovos 76% EC were moderately effective. At
the same time, Imidacloprid 17.8 SL was less
effective, followed by Spiromesifen 22.9%SC. The
findings on the overall efficacy of two sprays of
Chlorantraniliprole 18.5 SC corroborate with those
of ' who reported that Chlorantraniliprole 18.5 SC
had significantly reduced the larval population of
Diaphania indica. According to 1 and © rynaxypyr
@ 30 g a.i/ha was effective against larval population
of Spodoptera litura and Helicoverpa armigra in chilli.
Likewise Pl reported that rynaxypyr @ 30 g a.i. /ha
was found to be most effective in reducing larval
population of pod borer and plume moth. Similarly,
these findings were also in with the findings of [
(1, 131 and [ The data on fruit yield were also in
corroborated with the findings of B who reported
that Chlorantraniliprole treated plot recorded
maximum marketed yield (32.03 t /ha) followed by
Spinosad (30.93 t/ha) respectively in brinjal fruits.
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