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Abstract

Newer molecules may be a better alternative than conventional synthetic insecticides for pest
management but should be safe to the natural enemies. In this context, a study was conducted at Hisar
(Haryana) during kharif 2019 and 2020 to assess the effect of newer molecules on coccinellids while
using against okra shoot and fruit borers. Experiment was conducted in randomized block design in plot
size of 5 x 4 m with three replications for each treatment. Insecticides viz. chlorantaniliprole 18.5 SC,
emamectin benzoate 5 SG, pyridalyl 10 EC, lambda-cyhalothrin 5 EC, cypermethrin 25 EC and
quinalphos 25 EC were applied thrice at the rate of 25, 6.75, 15, 50, 37 and 200 g a.i. per ha, respectively.
It was observed that chlorantaniliprole and emamectin benzoate causing no significant adverse effect on
population were safe to the coccinellids. Pyridalyl 10 EC was next relatively safer molecule while
cypermethrin, lambda-cyhalothrin and quinalphos caused significant reduction in coccinellids population.
Hence, chlorantraniliprole, emamectin benzoate and pyridalyl can alternatively be used for pest
management in okra.
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Introduction

Okra, Abelmoschus esculentus L. (Moench) is an economically important crop grown in
tropical and subtropical parts of the world. India is the second largest producer of total
vegetables in the world and first in okra production, contributing about 62 per cent to the total
global production of okra. In India, okra is grown throughout the year over an area of 5.31 lakh
ha with annual production of 64.66 lakh metric tons and productivity of 12.2 metric tons per
ha. In Haryana, it occupied an area of 0.12 lakh ha with a production of 1.19 lakh metric tons
and productivity of 10.26 metric tons per ha. (Anonymous, 2022) M. About 72 species of
insect-pests have been reported to attack on okra crop during the growing period (Rao and
Rajendran, 2002). Among the major insect pests of okra, shoot and fruit borers, Earias
insulana (Boisduval) and E. vittella (Fabricious) are most destructive (Mani et al., 2005) 121,

In the present scenario, farmers rely mainly upon insecticidal application for the management
of these pests. But the indiscriminate use of the insecticides has resulted in numerous
environmental and health problems (Ignacimuthu, 2007) [, Most importantly, the non-
selective use of pesticides causes destruction of natural enemy fauna which may invite serious
consequences for the pest population dynamics like resurgence and eruption of secondary pests
(Gallo et al., 2002) . A number of new molecules are on the scene, which always have a
higher stability and superiority over conventional pesticides in controlling insect pests in a
classical manner at field level. But it is necessary to adopt the molecules having high toxicity
even at lower doses and also safer to the natural enemies present in the agro eco-system
(Chaudhary and Dadeech, 1989) Bl. Coccinellids popularly known as lady bird beetles are the
most important group of natural enemies. About 90 per cent of the approximately 4200
coccinellid species are considered beneficial because of their predatory activity, mainly against
Homopterous insects and mites. Although, many studies have been conducted on this aspect
(Nair et al., 2008; Rajavel et al., 2011; Sharma et al., 2017; Narayan et al., 2019) [}2 1417, 13]
but there is a need to review the efficacy of different insecticides continuously for their
comparative effectiveness, specificity and safety to the non-target organism. Hence, the
present study was undertaken to assess the effect of newer insecticides on population of
coccinellids in okra while using against Earias spp.

Material and methods
The present study was conducted at Research Farm of CCS Haryana Agricultural University,
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Hisar during kharif 2019 and 2020. The experiment was
conducted in randomized block design in plot size of 5 x 4 m.
Okra variety “Hisar Naveen” was sown during both the
seasons at spacing of 60 x 30 cm. All agronomic practices
were followed as per the package of practices, CCS Haryana
Agricultural University, Hisar (Anonymous, 2020) 2, except
insecticidal application. For the management of okra shoot
and fruit borers, Earias spp., three foliar applications of
various insecticides were done in okra crop at 15 days
interval. To assess the effect of these insecticides on natural
enemies, population of coccinellids was recorded a day before
and at 1, 3, 7 and 14 days after each spray from five randomly
selected and tagged plants in each plot during both the
seasons. For this, each of the five plants was thoroughly
examined to detect the presence of coccinellids. The statistical
software OPSTAT (http://14.139.232.166/opstat/index.asp),
developed by CCS, Haryana Agricultural University, Hisar
(Haryana), India was used for statistical analysis of data
(Sheoran, 2010) €],

Results and Discussion

Effect of insecticides on population of coccinellids Kharif
2019

Population of coccinellids during kharif 2019 was very low.
The pre-treatment count of coccinellids was in the range of
1.67 to 2.33 coccinellids per five plants and did not differ
significantly among the treatments including untreated check
(Table 1). After first spray, the mean number of coccinellids
per five plants in treatments involving pyridalyl (2.17),
emamectin benzoate (2.00) and chlorantraniliprole (1.92) was
on a par with that in untreated check (2.67). Contrarily, in
cypermethrin, quinalphos and lambda-cyhalothrin treated
plots, it was (0.92, 1.17 and 1.25, respectively) significantly
lower than that in untreated check and on a par with each
other. Similar trend was observed after second spray and
application of pyridalyl, chlorantraniliprole and emamectin
benzoate caused no significant reduction in population as
resulted in 4.33, 4.25 and 4.17 coccinellids per five plants,
respectively, on a par with that in untreated check (4.58). On
the other hand, treatments involving cypermethrin, quinalphos
and lambda-cyhalothrin resulting in mean population (1.67,
2.33 and 2.50 coccinellids/5 plants, respectively) significantly
lower than untreated check appeared to be harmful to
coccinellids and were on a par with each other. After third
spray also, mean number of coccinellids per five plants in
treatments  involving  emamectin  benzoate  (2.58),
chlorantraniliprole (2.33) and pyridalyl (2.33) was on a par
with that in untreated check (2.92). However, in treatments
involving cypermethrin (0.92), lambda-cyhalothrin (1.33) and
quinalphos (1.33), it was significantly lower when compared
to untreated check. Overall mean population of coccinellids in
treatments involving pyridalyl, emamectin benzoate and
chlorantraniliprole (2.94, 2.92 and 2.83 coccinellids/5 plants,
respectively) was also on a par with that in untreated check
(3.39 coccinellids) indicating their safety to the coccinellids.
In contrast to this, cypermethrin, quinalphos and lambda-
cyhalothrin treated plots resulting in mean population (1.17,
1.61 and 1.69 coccinellids/5 plants, respectively) significantly
lower than that in untreated check appeared to be harmful and
were on a par with each other.

Kharif 2020
During kharif 2020 also, population of coccinellids was low,
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however, higher than that recorded during previous season.
The population recorded before initiation of spray did not
differ significantly among the treatments and varied from 3.33
to 4.33 coccinellids per five plants (Table 1). After first spray,
mean number of coccinellids per five plants in
chlorantraniliprole and emamectin benzoate treated plots was
(3.50 and 3.33, respectively) on a par with that in untreated
check (4.25). However, in pyridalyl treated plots, it was (3.00)
although significantly lower than untreated check but higher
than that in cypermethrin (1.25), lambda-cyhalothrin (1.75)
and quinalphos (1.75). Mean of the data recorded after second
spray showed that treatments involving emamectin benzoate,
chlorantraniliprole and pyridalyl registered coccinellids
population (3.75, 3.67 and 3.08 coccinellids/5 plants,
respectively) on a par with that in untreated check (4.25).
Conversely, mean population in cypermethrin, lambda-
cyhalothrin and quinalphos treated plots (1.58, 2.00 and 2.08
coccinellids/5 plants, respectively) significantly lower than
that in untreated check and on a par with each other. After
third spray also, mean number of coccinellids (per five plants)
in treatments involving chlorantraniliprole (3.33), emamectin
benzoate (3.33) and pyridalyl (3.25) was on a par with that in
untreated check (3.42). On the other hand, in cypermethrin,
quinalphos and lambda-cyhalothrin treated plots, it was (1.08,
1.42 and 1.50, respectively) significantly lower than that in
untreated check and on a par with each other.

During kharif 2020 also, similar trend was observed and
treatments involving chlorantraniliprole, emamectin benzoate
and pyridalyl did not cause any significant adverse effect on
coccinellids as registered overall mean population (3.50, 3.47
and 3.11 coccinellids/5 plants, respectively) on a par with that
in untreated check (3.97). However, treatment involving
cypermethrin resulting in 1.31 coccinellids per five plants,
and lambda-cyhalothrin and quinalphos 1.75 coccinellids per
five plants each suppressed the population significantly when
compared to untreated check.

Pooled

On the basis of pooled mean of the data, it could be seen that
application of emamectin benzoate and chlorantraniliprole
was relatively safe as resulted in mean population (3.19 and
3.17 coccinellids/5 plants, respectively) on a par with that in
untreated check (3.68). Treatment involving pyridalyl
although registered mean population (3.03 coccinellids/5
plants) significantly lower than untreated check but on a par
with the former treatments and higher than rest of the
treatments. On the other hand, application of cypermethrin,
quinalphos and lambda-cyhalothrin resulting in mean
population (1.24, 1.68 and 1.72 coccinellids/5 plants,
respectively) significantly lower than untreated check
appeared to be harmful to coccinellids and were on a par with
each other. Data on per cent reduction in coccinellids
population over untreated check also indicated that
application of emamectin benzoate, chlorantraniliprole and
pyridalyl caused minor reduction of 13.32, 13.86 and 17.66
per cent, respectively. Contrarily, application of cypermethrin
suppressed the population of coccinellids highly i.e., by 66.30
per cent followed by quinalphos (54.35%) and lambda-
cyhalothrin (53.26%).

The results are supported by the earlier findings (Mandal et
al., 2011; Rajavel et al., 2011) [ 4 that chlorantraniliprole
did not cause any significant reduction in the predatory fauna
in brinjal. Similarly, Govindan et al. (2013) [ also reported
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that emamectin benzoate did not cause any significant
reduction in coccinellids population in cotton. The results are
also in line with Isayama et al. (2005) €1 and Nair et al.
(2008) [*2 who reported that pyridalyl was very safe to natural
enemies. Moreover, Sharma et al. (2017) 71 reported that
pyridalyl was least toxic to coccinellids as compared to
chlorantraniliprole and emamectin benzoate which is in
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contradiction to the findings of the present study. The present
findings are further supported by Sabry and Sayed (2011) [26]
who reported that lambda-cyhalothrin and cypermethrin were
toxic to green lacewing (Chrysoperla carnea). Similarly,
Narayan et al. (2019) 31 reported that lambda-cyhalothrin 5
SC was slightly toxic and Gogoi et al. (2013) % suggested
that quinalphos 25 EC was more toxic to the parasitoids.

Table 1: Effect of insecticides on population of coccinellids in okra

. R Reduction over
Dose Mean population of coccinellids/5 plants control (%)
Treatment (g a.i. per Kharif 2019 Kharif 2020 Pooled
t d d t d d
ha) BS o 2" ¥ Mean BS r 2" 3 Mean| mean
spray | spray | spray spray | spray | spray
Chiorantraniliprole 185 ;| 200 | 192 | 425 | 233 |283|400 350 | 367 | 333 [350| 317 1366
sC (w721 (1.70) | (2.29) | (1.82) |(1.96)(2.24) (2.12) | (2.15) | (2.08) [2.12) (2.04) :
Emamectin benzoate 5 | | 2.33 | 200 | 417 | 258 |292|333| 333 | 375 | 333 |347| 319 352
SG P wsy| 1.73) ] 2.27) | (1.89) [1.98)(2.07) 2.08) | 2.17) | 2.07) [2.11) (2.08) :
Lambda cyhalothrin5 | | 200 | 125 | 250 | 133 |169(333| 1.75 | 200 | 150 |1.75| 172 5300
EC w.72)| @50) | (1.86) | (1.52) |(1.64)(2.08)| (1.65) | (1.73) | (158) |(1.66) (1.65) :
: 167 | 2.7 | 433 | 2.33 |294|433] 300 | 3.08 | 3.25 |311| 303
Pyridalyl 10 EC S0\ wen)| wrn)| @31) | (182) [(1.98)(2.31) (2.00) | 2.02) | 2.06) [2.03)] (2.01) 17.66
: 23310092 | 167 | 092 |117|333] 125 | 158 | 1.08 |1.3L| 124
Cypermethrin 25EC | 37 | 1'79)( (1.38) | (1.63) | (1.38) |(1.47)(2.08)| (1.50) | (1.61) | (1.43) [(1.51) (1.50) 66.30
) 200 117 | 233 | 133 |161|333] 175 | 208 | 142 |1.75| 168
Quinalphos 25EC | 200 | 1'7)| (147) | (1.82) | (1.52) |[(L61)(2.07) (1.65) | (1.76) | (155) [(1.66) (1.64) 54.35
ntreated ohock 200 | 267 | 458 | 292 |339|4.00] 425 | 425 | 342 |3.97| 368
w73)| @on) | (2:36) | (1.98) [2.10)(2.23) (2.29) | (2.29) | (2.10) |2.23) (2.16)
SE(m)+ 0.16 | 0.08 | 0.07 | 0.09 |0.05|0.12] 0.08 | 0.10 | 0.12 |0.08] 0.05
C.D. (p=0.05%) NS | 0.24 | 022 | 028 |0.16| NS | 0.6 | 0.30 | 0.37 |0.24] 0.14

BS= Before spray; “Figures in parentheses are square root transformed values

Conclusion

It can be inferred that chlorantaniliprole 18.5 SC and
emamectin benzoate 5 SG applied at the rate of 25 and 6.75 g
a.i. hal, respectively were relatively safe to coccinellids.
Following to this, pyridalyl 10 EC applied at the rate of 50 g
a.i. ha! was found next safer molecule over lambda
cyhalothrin 5 EC, cypermethrin 25 EC, and quinalphos 25 EC
which caused significant reduction in population of
coccinellids when applied at the rate of 15, 37 and 200 g a.i.
ha'l, respectively.
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