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Maize is 3 main cereal crop in Pakistan, after wheat and rice. The Spodoptera frugiperda (J.E. Smith) (fall armyworm)
deteriorates the crop as well as plays a role in the reduction of the crop. The study was performed in the Entomological
Research Area, Department of Entomology, University of Agriculture Faisalabad, to determine the comparative toxicity of
different formulations of new chemistry insecticides against maize fall armyworm. All the treatments were replicated three
times under a Randomized Complete Block Design (RCBD). Results showed that Radiant 120 SC (Spinetoram
80ml/acre) gives 46.66.73.33, 80 and 86,66% mortality after 3, 7, 14 and 21 days of treatment application. Results of
Ferterra 0.4% G (Chlorantraniliprole, 6kg/Acre) give 53.33, 60, 60 and 66.66% mortality after 3, 7, 14 and 21 days of
treatment application. Results of Virtako 40 WG (Thiamethoxum+Chlorantraniliprole, 60gm/Acre) gives 40.46.66, 60 and
66.66% mortality after 3, 7, 14and 21 days of treatment application Results also showed that Coragen
(Chlorantraniliprole,100 ml/Acre) gives80, 80, 86.66 and 86.66% mortality after 3, 7, 14 and 21 days of treatment
application. Results of Volium flexi 300 SC (Thiamethoxam+ Chlorantraniliprole 80 ml/ Acre) give 53.33, 60, 73.33 and
80% mortality after 3, 7, 14 and 21 days of treatment application. Results of Match 5% EC (Lufenuron, 240 ml/Acre)
73.33, 80, 80 and 93.33% mortality after 3, 7, 14 and 21 days of treatment application and results of Xtall 43.6% EC
(Triazophos + Indoxacarb + Lufenuron, 400 ml/Acre) gives 40, 53.33, 60 and 66.66% mortality after 3, 7, 14 and 21 days
of treatment application. Results of Amplio 150 ZC (Lambda-cyhalothrin+ Chlorantraniliprole120ml/Acre) showed the
highest mortality 86.66% after21 days of treatment application. Results of Radiant showed that the highest mortality was
86.66% after 21 days of treatment application and results of Feterra showed the highest mortality was 93.33% after 21
days of treatment application. The percent infested plant results showed Virtako 53.33%, Volium Floxi 66.66%, Proclaim
73.33%, Match 60%, Xtall 80% and Ampligo 46.66% respectively. It is concluded that S. frugiperda can be controlled in
the field conditions and helpful in increasing of GDP of Pakistan as well as also contribute to the maize industry by
providing good quality maize.
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INTRODUCTION for construction purposes. In terms of calorie
Maize is one of the most widely grown grain crops consumption maize is a very significant staple crop in
because of its great value. Therefore, steady food and Asian rural households (Abebe and Feyisa, 2017). After

its seeds are used for animal feed, fuel, and also used wheat and rice, maize is the third-most significant grain
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crop in Pakistan. It adds 2.9 % to agricultural value. On
maize in the field, more than 40 different insect species
have been identified. Long-recognized significant insect
pests include the maize stalk borer (Busscolafusca),
spotted stalk borer, shoot fly (Chilo partellus), and
numerous termite  species  (Macrolermes and
Microtermes spp.), but a more recent invasive species,
Spodoptera frugiperda, also known as fall armyworm, is
now the major insect pest causing significant yield
losses of maize (Tula and Ketema, 2016).

The FAW is therefore a nomadic and polyphagous
insect pest that if allowed to spread may devastate a
huge spectrum of crop kinds (Meagher et al., 2013). It
takes roughly 30 days to finish its development
throughout the summer, but 60 days during the Autumn,
Spring, , and 80 to 90 days in the winter (Capincra,
2000). The Spodoptera frugiperda is the invasive pest of
maize crop. It belongs to order of Lepidoptera. The life
cycle lasts approximately 35 days, in the spring and fall,
62 days, and in the winter, 81 to 92 days. The number of
generations that exist in a certain area change according
to the appearance of the dispersed adults. This species
is incapable of going into diapause. (John and Capinera,
2017).

In insects like Spodoptera littoralis multiple
researchers suggest that methoxy fenoride was
successfully adopted to understand the toxicity of certain
insecticides (Spinosad, Abamectin, and Cypermethrin)
(Pineda et al., 2006). To find out the most effective and
suitable new chemistry insecticides for the control of fall
armyworm, we used Spinetoram, Neonicotinoids,
Chlorantraniliprole, Fipronil, Abamectin, Thiamethoxam,
and Flubendiamide. In this experiment, we used to find
the most effective and suitable new chemistry
insecticides for the control of fall armyworms and to
evaluate the impact of insecticides on biological control
agents in maize crops.

MATERIALS AND METHODS

The current study was carried out in the field at the
University of Agriculture Faisalabad’s Entomological
Research Area. The research study was conducted from
September 2021 to March 2022, to evaluate the toxicity
of different formulations of new chemistry insecticides
against Spodoptera frugiperda.A maize hybrid variety
was sown in September under Randomized Complete
Block Design (RCBD) with 7 inches plant-to-plant
distance and 30-inch row-to-row distance. Standard
cultural practices were adopted to maintain crop. Nine
insecticides with field-recommended doses were
evaluated for their efficacy, as shown below:

Nine new chemistry insecticides were used singly
under field conditions. These insecticides were
purchased from the local market of Faisalabad. Each
insecticide treatment was replicated three times. Pre-
treatment data was recorded before the application of
insecticides in respective plots. Reduction in infestation

data was observed0,1.3,7,14 and 21 days after
treatment. Plants were randomly selected from each
replication and observed on the top, middle and bottom
leaf respectively. In control treatment, no insecticide was
applied.

The plants from each replication plot were randomly
selected from the middle rows. Fall armyworm-infested
plants were observed randomly from plants in a row.

Table 1: Layout of the Research

Treatments Formulations Active ingredients I/DOSE
acre
Ferterra -
T1 0.4% G Chlorantraniliprole 6 kg
Virtako Thiamethoxum+
T2 40 WG Chlorantraniliprole 60gm
Coragen -
T3 20% SC Chlorantraniliprole 100ml
T4 Match 5% Lufeneron 240ml
EC
Radiant .
T5 120 SC Spintoram 80ml
Proclaim Emamectin
6 1.9EC benzoate 240ml
Triazophos +
T7 Xtall 43.6 Indoxacarb + 500ml
EC
Lufenuron
Volium .
T8 flexi 300 Thiamethoxum+ goml
Chlorantraniliprole
SC
Amblido Lambda
T9 1552% -cyhalothrin+ 120ml
Chlorantraniliprole
T10 Control

The number of infested whorls were observed for
larval infestation and percent mortality was calculated
with the following formula.

Formula:

(%) Population reduction formula =
No. of dead larvae
—— x100

Total larvae

Impact of insecticides on biological control agents:

For observation of insecticides impact on biological
control agent’s population, maize field inspection was
started after treatment of insecticides, and five plants
were randomly selected from each plot and number of
biological control agents (Chrysoperlacarnea,
Coccinellaseptempuntata, etc) was counted at 3,7,14
and 21 days intervals.

Data analysis:

Mortality data was analysed by using statistical
software for the analysis of Variance

(ANOVA). Tukey’s HSD at a = 5% significant level
was used to compare the treatment means.

RESULTS AND DISCUSSION
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Population reduction of S. frugiperda against
Ferterra (6kg/Acre) after 0,1,3,7,14 and 21 days

The results indicated that besides untreated checks
which cosidered as zero highest population of larvae
rate was seen in treatment 1 Ferterra (6kg/acre) after
three days 90.66%. The larval population decreased by
Ferterra and gave 22.51% after 7 days,19.88% after 14
days and 17.21% after 21 days. The result also showed
that the lowest larval population was recorded after 14
and 21 days, 19.88%, 17.21%, significantly different
from all other treatments.

Error Bar Chart with SE
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Figure 1: Mean comparisons of larval population
reduction of S. frugiperda against ferterra (6kg/acre)
after 0,3,7,14 and 21 days. bars with different time
intervals show significant differences at
a:0.05(Tuckey’s HSD test).

Population reduction of S. frugiperda against virtako
(60gm/Acre) after 0,1,3,7,14 and 21 days

The results indicated that besides untreated checks
which considered as zero highest population of larvae
rate was seen in treatment 2 virtako (60gm/Acre)after
three days 90.21%. The larval population decreased by
virtako and gave 43.51% after 7 days,21.16% after 14
days and 20.41% after 21 days. Results also showed
that the lowest larval population was recorded after 14
and 21 days 29.88% 17.21%, significantly different from
all other treatments.
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Figure 2: Mean comparisons of larval population
reduction of S. frugiperda against virtako
(60gm/acre) after 0,3,7,14 and 21 days. bars with
different time intervals show significant differences

AT a:0.05(Tuckey’s HSD test).

Population reduction of S. frugiperda against
coragen (240ml/Acre) after 0,1,3,7,14 and 21 days

The results indicated that besides untreated checks
which considered zero highest population of larvae rate
was seen in treatment 3 coragen (240ml/Acre)after 14
and 21 days 44.21% and 42.54%, The larval population
decreased by coragen and gave 25.73% after 3
days,21.16% after 7 days.Result also showed that
lowest larval population was recorded after 3 and 7
days 20.73% 19.16% that was significantly different from
all other treatments.
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Figure 3: Mean comparisons of larval population
reduction of S. frugiperda against coragen
(240ml/Acre) after 0,3,7,14 and 21 days. bars with
different time intervals show a significant difference
at a:0.05(Tuckey’s HSD test).

Population reduction of S. frugiperda against Match
(240ml/Acre) after 0,3,7,14 and 21 days

The results indicated that besides untreated checks
which are cosidered as zero highest population of larvae
rate was seen in treatment 4 match (240ml/Acre)after 14
and 21 days 49.31% and 42.54%. The larval population
decreased by coragen and gave 25.73% after 3
days,21.16% after 7 days. Results also showed that the
lowest larval population was recorded after 3 and 7 days
29.73% 25.16%, significantly different from all other
treatments.

Error Bar Chart with SE
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Figure 4: Mean comparisons of larval population
reduction of S. frugiperda against Match
(240ml/Acre) after 0,3,7,14 and 21 days.
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Population reduction of S. frugiperda against
Proclaim (240ml/Acre) after 0,1,3,7,14 and 21 days

The results indicated that besides untreated checks
which considered as zero highest population of larvae
rate was seen in treatment 5 proclaim (240ml/Acre)after
14 and 21 days 39.21% and 44.54% . The larval
population decreased by proclaim and gave 25.73%
after 3 days,21.16% after 7 days.Result also showed
that the lowest larval population was recorded after 3
and 7 days 23.43% 20.77% that was significantly
different from all other treatments.
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Figure 5: Mean comparisons of larval population
reduction of S. frugiperda against Proclaim
(240ml/Acre) after 0,3,7,14 and 21 days.

Population reduction of S. frugiperda against
Radient (80ml/Acre) after 0,1,3,7,14 and 21 days

The results indicated that besides untreated checks
which considered as zero highest population of larvae
rate was seen in treatment 6 radiant (80ml/Acre)after 14
and 21 days 43.71% and 45.54%. The larval population
decreased by radiant and gave 25.73% after 3
days,21.16% after 7 days. Result also showed that
lowest larval population was recorded after 3 and 7 days
10.22% 8.41% that was significantly different from all
other treatments.

Error Bar Chart with SE

wy
a0
Ny -
0 1 s ! 1" n

Deys

1§ s
Figure 6: Mean comparisons of larval population
reduction of S. frugiperda against Radient
(80ml/Acre) after 0,1,3,7,14 and 21 days.

Population reduction of S. frugiperda against Volium
flexi (80ml/Acre) after 0,1,3,7,14 and 21 days

The results indicated that besides untreated checks
which cosidered as zero highest population of larvae

rate was seen in treatment 7 volium flexi
(80ml/Acre)after 14 and 21 days 44.21% and 42.54% .
The larval population decreased by volium flexi and gave
25.73% after 3 days,21.16% after 7 days.Result also
showed that lowest larval population was recorded after
3 and 7 days 31.37% 25.16% that was significantly
different from all other treatments.
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Figure 7: Mean comparisons of larval population
reduction of S. frugiperda against Volium flexi
(80ml/Acre) after 0,3,7,14 and 21 days.

Population reduction of S. frugiperda against Xtall
(500ml/Acre) after 0,1,3,7,14 and 21 days

The results indicated that besides untreated checks
which cosidered as zero highest population of larvae
rate was seen in treatment 8 xtall (500ml/Acre)after 14
and 21 days 43.22% and 46.54% . The larval population
decreased by coragen and gave 25.73% after 3
days,21.16% after 7 days. Results also showed that the
lowest larval population was recorded after 3 and 7
days 35.44% 26.49%, significantly different from all other
treatments.
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Figure 8: Mean comparisons of larval population
reduction of S. frugiperda against Xtall (500ml/Acre)
after 0,1,3,7,14 and 21 days.

Population reduction of S. frugiperda against
Ampligo (120ml/Acre) after 0,1,3,7,14 and 21 days
The results indicated that besides untreated checks
which are cosidered as zero highest population of larvae
rate was seen in treatment 9 Ampligo (240ml/Acre)after
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14 and 21 days 47.21% and 62.54% . The larval
population decreased by coragen and gave 25.73% after
3 days,21.16% after 7 days.Result also showed that the
lowest larval population was recorded after 3 and 7 days
29.41% 25.76% that was significantly different from all
other treatments.
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Figure 9: Mean comparisons of larval population
reduction of S. frugiperda against Ampligo
(120ml/Acre) after 0,3,7,14 and 21 days.

Alive (%) of biological control against ferterra after 3,
7,14 and 21 days

The results showed that besides untreated check
minimum Alive percentage was seen in treatment
(ferterra ) after 3 days 66.66%. The alive percentage
increase of ferterrawas 73.33% after 7 days, 73.33%
after 14 days and 80% after 21 days.Results also
showed that maximum alive percentage was recorded
after 14 days 73.33% and 21 days 80% that was
significantly different from all other treatments.
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Figure 10: Mean comparisons of alive (%) of
biological control agents against ferterra after 3, 7,
14 and 21 days.

Alive (%) of biological control agents against Volium
Floxi 300 SC after 3, 7, 14 and 21 days

The results showed that besides untreated check
minimum alive percentage was seen in treatment
(Volium Floxi) after 3 days 60%. The alive percentage
increase of Volium Floxi gave 66.66% after 7 days,
66.66% after 14 days and 80% after 21 days.Results

also showed that maximum alive percentage was
recorded after 21 days 80% which was significantly
different from all other treatments.
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Figure 11: Mean comparisons of alive (%) of
biological control agents against Volium Floxi after
3,7,14 and 21 days.

Alive (%) of biological control agentsagainst
Coragen 200 SC after 3, 7, 14 and 21 days

The results showed that besides untreated check
minimum Alive percentage was seen in treatment
(Coragen) after 3 days 46.66%. The alive percentage
increase of Coragen gave 60% after 7 days, 73.33%
after 14 days and 86.66% after 21 days.Results also
showed that maximum alive percentage was recorded
after 14 days 73.33% and 21 days 86.66% which was
significantly different from all other treatments.
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Figure 12: Mean comparisons of alive (%) of
biological control agents against Coragen after 0,1,3,
7,14 and 21 days.

Alive (%) of biological control agents against
Proclaim 1.9 EC after 3, 7, 14 and 21 days

The results showed that besides untreated check
minimum Alive percentage was seen in treatment
(Proclaim) after 3 days 53.33%. The alive percentage
increase of Proclaim gave 60% after 7 days, 66.66%
after 14 days and 73.33% after 21 days.Results also
showed that maximum alive percentage was recorded
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after 14 days 66.66% and 21 days 73.33% that was
significantly different from all other treatments.
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Figure 13: Mean comparisons of alive (%) of
biological control agents against Proclaim after 3, 7,
14 and 21 days.

Alive (%) of biological control agentsagainst Radiant
after 3, 7, 14 and 21 days

The results showed that besides untreated check
minimum Alive percentage was seen in treatment
(Radiant) after 3 days 53.33%. The alive percentage
increase of Radiant gave 60% after 7 days, 73.33% after
14 days and 80% after 21 days.Results also showed that
maximum alive percentage was recorded after 14 days
73.33% and 21 days 70% that was significantly different
from all other treatments.
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Figure 14: Mean comparisons of alive (%) of
biological control agents against Radiant after 3, 7,
14 and 21 days.

Alive (%) of biological control against Ampligo after
3,7, 14 and 21 days

The results showed that besides untreated check
minimum Alive percentage was seen in treatment
(Ampligo) after 3 days 60%. The alive percentage
increase of Belt gave 80% after 7 days, 93.33% after 14
days and 100% after 21 days.Results also showed that
maximum alive percentage was recorded after 14 days
93.33% and 21 days 100% that was significantly
different from all other treatments.
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Figure 15: Mean comparisons of alive (%) of
biological control agents against Ampligo after 3, 7,
14 and 21 days.

Alive (%) of biological control agentsagainst Match
after 3, 7, 14 and 21 days

The results showed that besides untreated check
lowest alive percentage was seen in treatment (Sega
Pest Clear) after 3 days 40%. The alive percentage
increase of Match gave 46.66% after 7 days, 53.33%
after 14 days and 60% after 21 days.Results also
showed that maximum alive percentage was recorded
after 14 days 53.33% and 21 days 60% that was
significantly different from all other treatments.
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Figure 16: Mean comparisons of alive (%) of
biological control agents against Match Clear after 3,
7, 14 and 21 days.

Alive (%) of biological control agents against Virtako
after 3, 7, 14 and 21 days

The results showed that besides untreated check
minimum Alive percentage was seen in treatment
(Virtako) after 3 days 60%. The alive percentage
increase of Belt gave 80% after 7 days, 93.33% after 14
days and 100% after 21 days.Results also showed that
maximum alive percentage was recorded after 14 days
93.33% and 21 days 100% that was significantly
different from all other treatments.
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Figure 17: Mean comparisons of alive (%) of
biological control agents against Virtako after 3, 7,
14 and 21 days.

Alive (%) of biological control agentsagainst Xtall
after 3, 7, 14 and 21 days

The results showed that besides untreated check
lowest Alive percentage was seen in treatment (Xtall)
after 3 days 40%. The alive percentage increase of Sega
Pest Clear gave 46.66% after 7 days, 53.33% after 14
days and 60% after 21 days. Results also showed that
maximum alive percentage was recorded after 14 days
53.33% and 21 days 60% that was significantly different
from all other treatments.

Allve (%)
8 8 & 2 &8 3 & 3

Al 7 " n
Time twicsvl (Guays)

Figure 18: Mean comparisons of alive (%) of
biological control agents against Xtall Clear after 3,
7, 14 and 21 days.

Mean comparison of mortality (%) of S. Frugiperda
against ferterra and Virtako after 3, 7, 14 and 21 days
The results showed that besides untreated check
highest mortality was seen in treatment 1 (Ferterra)
29.33%, 33%, 80 and 81.66% after 3, 7, 14 and 21 days
respectively. The maximum mortality (%) was seen in
treatment 1 (ferterra) 36.42%, 40.33%, 76% and 78.32%
after 3, 7, 14 and 21 days respectively.Results also
showed that maximum mortality (%) was recorded of
Feterra 80 and 81.66% after 14 and 21 days. But
minimum mortality (%) was recorded of Virtako 76% and
78.66% after 14 and 21 days as compared to Ferterra.
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Figure 19: Mean comparison of population reduction
against Ferterra (f) and Virtako (v) after 3,7,14 and 21
days.

Mean comparison of mortality (%) of S.
frugiperdaagainst Radiant and coragen after 3, 7, 14
and 21 days

The results showed that besides untreated check
highest mortality was seen in treatment 1 (Radiant)
83.33%, 82.41%, 36.42% and 40.66% after 3, 7, 14 and
21 days respectively. The maximum mortality (%) was
seen in treatment 1 (Radiant) 83.33%, 82.41%, 36.42%
and 40.66% after 3, 7, 14 and 21 days respectively.
Results also showed that maximum mortality (%) was
recorded of Radiant 83.33% and 82.41% after 3 and 7
days. But minimum mortality (%) was recorded of
coragen 79% and 78.66% after 3 and 7 days as
compared to Radiant.
Comparisons of analysis of variance of population
reduction (%) of S. frugiperda against Ferterra and
Virtako after 3,7,14, and 21 days of treatment application
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Figure 20: Mean comparisons of population
reduction against Radiant (R) and Coragen (C) after
3,7,14 and 21 days.

Mean comparison of mortality (%) of S.
frugiperdaagainst Match (M) and Volium flexi (VF)
after 3, 7, 14 and 21 days

The results showed that besides the untreated
check highest mortality was seen in treatment 1 (Volium
flexi) 79.33%, 75%, 35.67% and 43.66% after 3, 7, 14
and 21 days respectively. The maximum mortality (%)
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was seen in treatment 1 (volium flexi) 79.33%, 75%,
35.67% and 43.66% after 3, 7, 14 and 21 days
respectively. Results also showed that maximum
mortality (%) was recorded of volium flexi 79.33% and
75% after 3 and 7 days. But minimum mortality (%) was
recorded of match 75% and 76.66% after 3 and 7 days
as compared to Ferterra.
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Figure 21. Mean comparisons of population
reduction against Match (M) and Volium flexi (VF)
after 3,7,14 and 21 days.

DISCUSSION

The research was to determine the comparative
toxicity of different formulations of new chemistry
insecticides against maize fall armyworm (Spodoptera
frugiperda) under field conditions. In the present study,
nine different insecticides, Ferterra 0.4 G, Virtako 40
WG, Coragen 20% SC, Match 5% EC, Radiant120 SC,
Proclaim 1.9 EC, Xtall 43.6 EC, Volium flexi 300 SC and
Ampligo150ZC were evaluated to check the comparative
toxicity against S. frugiperda under field conditions.
Results showed that mortality (%) of fall armyworm were
different against the toxicity of ferterra gives 89.66,
90.33%, 19.66 and 21.33%, Volium Floxi gives 53.33,
60, 60 and 66.66%, match 25.33, 22.64%, 46% and
49.51%, gives Proclaim gives 21%, 19.76%, 39.33% and
41.75% xtall 39.33, 60, 60 and 66.66%, and 66.66%,
Coragen gives 20.83%, 18.22%, 86.66 and 87%,
Radiant gives 10.33, 8.73% 43% and 32.71% %,
virtako gives 80,93.33, 23.67 and 25.31% and ampligo
gives 40, 53.33, 60 and 66.66% mortality after 3, 7, 14
and 21 days of treatment application respectively.

This study was correlated with Hardke et al. (2011)
conducted experiments of laboratory toxicity and field
toxicity of selected insecticides against fall armyworm
(FAW). Four newly produced insecticides
(Chlorantraniliprole, Cyantraniliprole, Flubendiamide,
and Spinetoram) as well as five randomly selected
insecticides were tested in these trials. These results
suggest that modern insecticides are as effective as
conventional insecticides against fall armyworms. New
chemistry insecticides were most beneficial due to their
low LCso values as compared to new Pyrethroids.

Similar with Mallapur et al. (2019) performed a
laboratory and field evaluation of new insecticide
formulations against S. frugiperda on maize. According
to laboratory findings, spinetoram 11.7 SC and
Emamectin benzoate 5 SG were better than other
treatments with mortality at 60 hrs after treatment.
Spinoteram, Emamectin Benzoate and Spinosad 45 SC
were all found to be substantially superior to all other
treatments in the field study with the larval decreases of
98.13, 96.26 and 96.26% respectively at 7 days after
treatment implementation. Thiamethoxam 0.25%WG
and Fipronil 0.5 SC were also the least productive of the
insecticides studied, with infant mortality of 68.65 and
73.14% respectively. Results were significant from all
used formulations. Similar findings were observed with
Deshmukh et al. (2020) assessing the effectiveness of
insecticides in the field for the control of invasive fall
armyworm. Insecticides with distinct modes of action
were tested by leaf-dip methods for controlling second-
instar larvae. With a per leaf dip bioassay, Emamectin
benzoate exhibited the greatest toxicity accompanied by
Chlorantraniliprole, Spinetoram, Indoxacarb,
Flubendiamide, Lambda-cyhalothrin and Novaluron.
These findings suggest that Chlorantraniliprole,
Emamectin benzoate and Spinetoram are effective fall
armyworm pest management elements. Results were
also similar to Zhao et al. (2020) concluded the
susceptibility of S. frugiperda towards eight Chinese
insecticides with a specific lambda-cyhalothrin. In this
experiment, the sensitivity of fall armyworms to eight
insecticides was evaluated using a synthetic diet
implementation  strategy. Emamectin  Benzoate,
Spintoram,  Chlorantraniliprole, ~ Chlorfenpyr  and
Lufenuron were reported to have greater efficacy against
this pest than Lambda-cyhalothrin and Azadirachtin.
Insecticides show variable degree of toxicity. Fourth
larval instar fed by maize plant whorls showed higher
toxicity ~of  Emamectin Benzoate, Spintoram,
Chlorantraniliprole, Chlorfenpyr and Lufenuron after 48
and 72 hours respectively. The findings would help in the
development of effective insecticides and the control of
S. frugiperda. In the present research, several
insecticides were examined to evaluate the efficacy
against S. frugiperda in the field.Similar ~ results was
observed with Shinde et al. (2021) tested various whorl
applications for the management of S. frugiperda. There
were nine whorls included Carbofuran 3G 33 Kg/ha, Ash
35 kg/ha, Sand + Lime (9:1) 62 kg/ha,
Entomopathogenic nematode 5 Kg/ha, Poison bait
(Wheat bran 10 Kg + Jaggary 2 Kg + 3 lit. Water +
Thiodicarb 100 g) 44 kg/ha, Beauveria bassiana 2.5
kg/ha, Metarhizium anisopliae 2.5 kg/ha, Nomuraearileyi
2.5 kg/ha was laid out in Randomized Block Design with
three replications along with untreated control.

Results also correlated with El-Sayed A. and El-
Sheikh (2015) compared the toxicity and sublethal
effects of Emamectin Benzoate, Lufenuron and
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Spinosad on Spodoptera littoral. When Emamectin
Benzoate, Lufenuron, and Spinosad were used together,
they produced exaggerated and contradicting results,
indicating that a single application of these insecticides
is more beneficial than a combination. Emamectin
benzoate killed 3 and 5" instar S. littoralis larvae
giucker than Lufenuron and Spinosad, significantly
decreased adaptive response and nutritional damage in
3" instar larvae and induced 100 percent mortality in 51
instar larvae throughout larval growth. These findings
suggest that in comparison to Lufenuron and Spinosad,
Emamectin benzoate is a helpful chemical for controlling
S. littoralis. Bhatnagar et al. (2013) examined the toxicity
of insecticide against Spodoptera litura. At LCso,
Indoxacarb was 66.32 times more hazardous than
Cartap hydrochloride after 24 hours. At 24 hours and
48hours, Indoxacarb (66.32, 82.5) >Flubendiamide
(11.45, 49.5) Cartap hydrochloride and at 72hours
Flubendiamide (118.33) > Indoxacarb (71). Cartap
hydrochloride, Flubendiamide and Indoxacarb
respectively. Having low LCso Findings was also
correlated with Sharan abasa ppa et al. (2021)
evaluating the field trial to see how effective pesticides
are in controlling the invasive fall armyworm, S.
frugiperda on maize. The leaf-dip method revealed that
Emamectin benzoate 5 SG had the largest toxicity by
Chlorantraniliprole 18.5 SC and Spinetoram 11.7 SC,
while the leaf-dip method revealed that the toxicities of
Flubendiamide 480 SC, indoxacarb 14.5 SC, lambda-
cyhalothrin5 EC, and novaluron10 EC were comparable.
The most effective pesticides were Chlorantraniliprole
18.5 SC, Emamectin benzoate 5 SG, Spinetoram 11.7
SC, Flubendiamide 480 SC, indoxacarb 14.5 SC,
lambda-cyhalothrin 5 EC, and novaluron 10 EC,
according to the results of field efficiency for two sowing
dates (Jun and Sep sown crop). Abdullah et al. (2019)
assessed the effectiveness of certain insecticides
against Spodoptera litura in fodder crops, they found
similar results. Used two common insecticides
Emamectin benzoate and Lufenuron of all larval instars
of S. litura after 48 hours of application. Emamectin
benzoate provided the control 69-91% and Leufenuron
70-85% and 79.32% reduced the larval population in the
application of Emamectin benzoate and 73.55% with the
application of Leufenuron reduction occurred in the
laboratory as well as in field on the prevailing in stars in
two fodder crops Lucerne and alfalfa. The current
investigation was compared to a maize study conducted
by Suthar et al. (2020) to assess the bio efficacy of
granular insecticides against Spodoptera frugiperda..
Fall armyworm in corn was tested with eight different
granular insecticides. The analysis indicates that whorl
applications of Fipronil 0.6 % GRand Chlorantraniliprole
0.4 GR 20 kg/ha, applied first at the first sign of fall
armyworm and then again after 15 days were successful
in reducing larval population plant damage and cob
injury as well as increasing grain and grain yield.

CONCLUSIONS

The research was to determine the comparative
toxicity of different formulations of new chemistry
insecticides against maize fall armyworm (Spodoptera
frugiperda) under field conditions. In the present study,
nine different insecticides, Ferterra 0.4 G, Virtako 40
WG, Coragen 20% SC, Match 5% EC , Radiant120 SC,
Proclaim 1.9 EC, Xtall 43.6 EC,Volium flexi 300 SC and
Ampligo150zZC were evaluated to check the
comparative toxicity against S. frugiperda under field
conditions. Results showed that mortality (%) of fall
armyworm were different against the toxicity of ferterra
gives 89.66, 90.33%, 19.66 and 21.33%, Volium Floxi
gives 53.33, 60, 60 and 66.66%, match 25.33, 22.64%,
46% and 49.51%, gives Proclaim gives 21%, 19.76%,
39.33% and 41.75% xtall 39.33, 60, 60 and 66.66%, and
66.66%, Coragen gives 20.83%, 18.22%, 86.66 and
87%, Radiant gives 10.33, 8.73% 43% and 32.71% %,
virtako gives 80,93.33, 23.67 and 25.31% and ampligo
gives 40, 53.33, 60 and 66.66% mortality after 3, 7, 14
and 21 days of treatment application respectively.
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