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Sesame (Sesamum indicum L.) is a conventional oilseed crop and is known as the
queen of oilseeds. The objective of the study was to evaluate different seed treatments
against sucking insect pests of sesame, aiming to protect the crop during its early
growth stages from pest infestation. Sesame crop (TH-6) was sown at the farm area of
the Entomological Research Institute, Ayub Agricultural Research Institute, Faisalabad
(31.4049,73.0504), during 2024-25. The seeds were treated with five seed treatments
viz. Imidacloprid + Tebuconazole 372.5 FS, Azoxystrobin + Clothianidin 62.5 WS,
Tetraniliprole 480FS, Fipronil 5%FS, Thiamethoxam 350FS and one control (no
treatment) at the time of the sowing. The results revealed that Fipronil 5% FS was the
most effective (85.49%, 81.94%, 85.49%, and 76.52% at 10, 20, 30, and 40 DAG,
respectively) in reducing mirid bug infestation. At the same time, in case of whitefly,
excellent performance of Imidachloprid+Tebuconazole372.5 FS was observed
(87.08%, 82.54%, 80.42%, and 76.33% after 10, 20, 30, and 40 DAG, respectively)
during the period of the study. Similarly, Imidachloprid+Tebuconazole372.5FS
showed maximum population reduction 86.89% at 10 DAG in Jassid population, while
thiamethoxam 350 FS showed relatively higher effectiveness (77.97% at 40 DAG) at
later stages. The least population reduction of mirid bugs was observed with
Azoxystrobin + clothianidin 62.5WS, whereas Tetraniliprole 480FS was least effective
against whitefly and Jassid. Overall, these findings suggest that seed treatments with
Fipronil 5% FS and imidacloprid + tebuconazole 372.5 FS may be suitable components
of integrated pest management for the control of early-stage sucking insect pests.
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© The Author(s) 2026.

INTRODUCTION

and dry pods) (Dwarkaet al,, 2024), and other elemental

Sesame (Sesamum indicum L.) is a conventional oilseed
crop (Sanni et al, 2024) belonging to the Pedaliaceae
family, mostly grown in Asia and Africa (Noor et al,
2020). In Pakistan, the sesame crop is cultivated in
Punjab for different purposes, i.e. food (dry seeds and
oil) (Wacal et al, 2024), animal feed (leaves, branches,

medicines (cancer treatments) (Sanni et al, 2024).
Sesame is marketed as a high-income, high-value crop,
particularly among smallholders on marginal land in
Pakistan (Wacal et al, 2024; Zhou et al, 2024). it
contained nutritional, industrial, and medicinal values as
its seeds contain approximately 48-60% oil and 20-25%
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protein, along with vitamins and minerals, is widely
known as the “queen of oilseeds” (Pandey et al.,, 2015;
Nayyar et al,, 2018; Qizi, 2025) Sesame is a promising its
diversification and climate-resilient crop in the arid and
semi-arid areas of Pakistan due to its adaptation to
harsh environments and low input requirements
(Wacalet al, 2024; Dwarka et al, 2024; Sanni et al,
2024).

Insect pests and seed-borne pathogens severely limit
sesame productivity in Pakistan (Noor et al, 2020;
Jasmine et al., 2020; Wei et al., 2022). Major insect pests
of sesame include mirid bug (Nesidiocoris tenuis),
leafthopper (Orosius albicinctus), whitefly (Bemisia
tabaci), shoot/leaf webber, and capsule borer (Anticarsi
agemmatalis). (Nayyar et al, 2018; Myint et al, 2020;
Wei et al, 2022). These sucking pests can infest leaves
(10-70%), flower buds (34-62%), and capsules (10-
44%), which can lead to a loss of about 90% of the crop
yield (Haider et al., 2025) because they are active all
year long and have about 12 overlapping generations
(Chandaka et al,, 2020; Qizi, 2025).

Recent studies focus on developing integrated pest
management strategies for
cultural, biological, and chemical control to reduce
reliance on pesticides while enhancing crop protection
and sustainability (Roy, 2021; Abbas et al, 2023;
Vashisht et al, 2023).The key components of IPM
modules for sesame
botanicals (such as neem-based products), biological
agents, and selective insecticides and seed treatment
technologies, resulting in reduced pest infestation and

sesame that combine

incorporate natural enemies,

improved crop yield compared with conventional
production systems (Nayyar et al., 2018; Roy, 2021; Qizi,
2025). Furthermore, economic threshold levels have
been established for several major sesame pests,
facilitating climate-sensitive and need-based pest
management interventions (Jasmineet al., 2020).

However, farmers often apply pesticides excessively,
following the misconception that “if a little is good, more
will be better” (Akhtar et al, 2009). This practice leads
to detrimental effects on non-target organisms and
beneficial fauna (Corket al,, 2003). Seed treatment with
systemic insecticides is considered one of the safest and
most promising approaches for managing sucking insect
pests stages
particularly at the seedling stage, while minimising
adverse effects on beneficial insect fauna (Kumar et al,,
2020; Alemu et al, 2025). Unlike foliar insecticide

during the early growth of crops,
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applications, seed treatments do not require repeated
spraying and are less affected by weather conditions.
The active ingredients are absorbed by germinating
seeds and translocated throughout the developing plant,
protecting against insect pests during the critical early
stages of crop growth. Furthermore, seed treatments
offer prolonged pest suppression, reduce overall
pesticide use and labor costs, and minimize exposure of
natural enemies and other non-target organisms to
insecticides (Sekulic and Rempel, 2016). To promote the
conservation and restoration of biological control
agents, the present study was designed to evaluate
different seed treatments against sucking insect pests of
sesame, aiming to protect the crop during its early

growth stages from pest infestation.

METHODOLOGY

Sesame crop (TH-6) was sown (at a seed rate of 02
kg/acre) at the farm area of the Entomological Research
Institute, Ayub  Agricultural Research Institute,
Faisalabad (31.4049,73.0504), during the kharif season
of 2024-25. All recommended agronomic practices were
adopted to achieve better growth.

Experimental Design

The experiment was carried out under natural field
conditions, using a randomised complete block design
(RCBD) with three replications. This plot size was 3.6
(5.0 meters square) for each replication. A buffer space
of 2Zm was maintained between plots to minimize
treatment interference. The agronomic guidelines were
used for planting, with a 40-50 cm row-to-row distance
and 10 cm between plants (Lakewet al,, 2018).

Treatments

The seeds were treated with the following treatments
(Table 1). For this purpose, 500 grams of sesame seeds
were placed in a plastic Jar (2000ml capacity). The
treatment dose rate mentioned below was mixed with
50 ml of water and added to the seeds. Further water
was added dropwise while thoroughly mixing to obtain a
uniform slurry. Then placed the treated seed into a
plastic bag (2000 ml capacity), tightly sealed it, and
vigorously shook it for 30 seconds to ensure even
coating of the seed surface with treatments. The treated
seeds were subsequently air-dried under shade
overnight and sown the following day (Chaudhari et al,,
2024).
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Table 1. List of seed treatments used in study.
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Chemical name Formulation Trade name Dose/kg
Imidachloprid+Tebuconazole 372.5FS Hombre 10ml/kg
Azoxystrobin+clothianidin 62.5WS Argyl super 05gm/kg
Tetraniliprole 480FS Reatis 10ml/kg
Fipronil 05%FS Growup 10-20ml/kg
Thiamethoxam 350FS Cruiser 10ml/kg
Control - - -

Data recording Treatment means were separated using Tukey’s (HSD)

Ten plants were randomly selected from each replication
and tagged for observations. Data on sucking insect pests,
viz., mirid bug, Jassid, and whitefly, were recorded from the
selected plants at 10, 20, 30, and 40 days after crop
emergence. Data on jassid and whitefly observations were
recorded from the upper, middle, and lower canopy leaves
of each of the selected 10 plants. In contrast, for mirid bugs,
the mean population per plant was calculated.

Data analysis

The percentage population reduction of targeted sucking
insect pests due to seed treatments was calculated by using
Abbott’s formula:

Percentage reduction (%) = [(C-T) / C] x 100

Where C=mean insect pest Population in control (untreated
plot)

T= Mean insect pest Population in the seed-treated plot

The recorded pest population data were subjected to
analysis of variance (ANOVA) using Statistix 8.1 software.

test at P < 0.05, and data are presented as mean *
standard error (SE).

RESULTS

The results regarding seed treatments against sucking
insect pests, viz.,, mired bug, whitefly, and Jassid were
significantly more effective than the control throughout
the study period.

A gradual decline in efficacy was observed over time in
all seed treatments. In case of mired bug, the results
showed that Fipronil 05% FS was most effective
(85.49%, 81.94%, 85.49%, and 76.52% population
reduction at 10, 20, 30, and 40 days after germination
(DAG), respectively) followed by Tetraniliprole 480 FS
(82.59%, 79.09%, 82.59%, and 71.96%) at the
respective  observation intervals. In  contrast,
Azoxystrobin + Clothianidin 62.5 WS exhibited the
lowest efficacy (65.97%, 62.23%, 65.97%, and 55.84%)
during the same period (Table 2).

Table 2. Percentage population reduction of mirid bug after 10,20,30,40 days of germination.

Treatments Infestation Reduction (Mirid bug)
10 DAG 20DAG 30DAG 40 DAG

Imidachloprid + Tebuconazole372.5FS 78.78+1.92b 75.19+0.24c 78.77+0.50b 59.08+0.46¢
Azoxystrobin + clothianidin 62.5WS 65.97+0.39¢ 62.23+0.78d 65.97+1.08c 55.84+0.53d
Tetraniliprole 480FS 82.59+£0.84ab  79.09+0.71ab 82.59+0.85ab 71.96+0.55b
Fipronil05%FS 85.49+0.27a 81.94+0.48a 85.49+0.75a 76.52+0.41a
Thiamethoxam 350FS 80.34+2.77ab 77.31+0.95bc 80.34+0.21ab 70.85+0.08b
Control 0.00 0.00 0.00 0.00
Tukey HSD 6.41 3.59 3.45 2.22

Similarly, significant differences among treatments were
observed in whitefly populations. The results depicted
that highest reduction of whitefly population was
consistently achieved with Imidacloprid + Tebuconazole
372.5 FS (87.08%, 82.54%, 80.42%, and 76.33%after 10,
20, 30, and 40 DAG, respectively), followed by

Azoxystrobin + Clothianidin 62.5 WS, providing pest
population reductions of 83.77%, 79.69%, 78.47%, and
73.23% over the same period. On the other hand,
Tetraniliprole 480 FS was the least effective treatment
against whitefly (67.28%, 64.60%, 58.23%, and 55.54%)
at the respective observation dates. The results
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indicated that Imidacloprid + Tebuconazole 372.5 FS
provided the most effective and sustained control of

DOI: 10.33687 /ijae.014.01.6182

whitefly as compared to the mired bug population
(Table 3).

Table 3. Percentage population reduction of whitefly after 10,20,30,40 days of germination.

Treatments Infestation Reduction (Whitefly)
10 DAG 20DAG 30DAG 40 DAG

Imidachloprid + Tebuconazole372.5FS 87.08+0.94a 82.54+0.16a 80.42+0.31a 76.33+0.30a
Azoxystrobin + clothianidin 62.5WS 83.77+0.06b 79.69+0.48b 78.47+0.32ab 73.23+0.25b
Tetraniliprole 480FS 67.28+0.32e¢ 64.60+0.53e 58.23+0.27d 55.54+0.19¢
Fipronil 05%FS 72.66+0.54d 72.31+0.26d 68.12+0.40c 64.84+0.50d
Thiamethoxam 350FS 75.75+0.30c 76.55+0.41c 70.79+0.53b 67.77+0.22c
Control 0.00 0.00 0.00 0.00
Tukey HSD 2.69 1.98 1.96 1.64

The response of jassid populations to the seed
treatments also differed significantly. At 10 DAG, the
highest population reduction was recorded with
Imidacloprid + Tebuconazole 372.5 FS (86.89%),
followed by Thiamethoxam 350 FS (83.02%). A similar
trend was observed at 20 DAG, where Imidacloprid +
Tebuconazole 372.5 FS and Thiamethoxam 350 FS
achieved 80.24% and 81.89% population reduction,
respectively. At 30 DAG, both treatments maintained

their effectiveness, recording reductions of 79.03% and
79.25%, respectively. However, at 40 DAG,
Thiamethoxam 350 FS provided the highest level of
population  reduction (77.97%), followed Dby
Imidacloprid + Tebuconazole 372.5 FS (73.37%). In
comparison, Tetraniliprole 480 FS consistently recorded
the lowest efficacy in reducing jassid population
(59.41%, 57.37%, 52.90%, and 50.47%) at 10, 20, 30,
and 40 DAG, respectively (Table 4).

Table 4. Percentage population reduction of Jassid after 10,20,30,40 days of germination.

Treatments Infestation Reduction (Jassid)

10 DAG 20DAG 30DAG 40 DAG
Imidachloprid + Tebuconazole 372.5FS 86.89+0.76a 80.24+1.46a 79.036%0.41a 73.37+0.32b
Azoxystrobin + clothianidin 62.5WS 79.41+0.55¢ 74.31+0.22b 70.40£2.40b 65.61+0.11c
Tetraniliprole 480FS 59.41+0.98e 57.37+0.38c 52.90+0.65c¢ 50.47+d0.19
Fipronil 05%FS 74.96+0.40d 73.36+£0.87b 67.39+£0.96b 67.46+0.27c
Thiamethoxam 350FS 83.02+0.16b 81.98+0.56a 79.25£0.70a 77.97+0.87a
Control 0.00 0.00 0.00 0.00
Tukey HSD 3.33 3.00 5.67 1.91
Overall, all seed treatments significantly affect the that treatment performance was pest-specific and

percentage infestation of targeted insect pests, such as
mirid bug, whitefly, and Jassid, compared to the control.
However, the persistence and magnitude of control varied
among seed treatments and pest species. Fipronil 05% FS
consistently gave the maximum protection against mirid
bug throughout the study period, maintaining more than
76% control even at 40 DAG. In the case of whitefly and
Jassid, Imidacloprid + Tebuconazole 372.5 FS and
Thiamethoxam 350 FS exhibited the highest efficacy. A
gradual decline in the effectiveness of all seed treatments
was observed from 10 to 40 DAG, suggesting a reduction in
insecticidal residues as plant growth progressed and time
after germination increased. These findings demonstrate

influenced by the mode of action and residual activity of the
respective insecticides.

DISCUSSION

The results of the current study imply that seed treatment
with Fipronil 05% FS was most effective in protecting
young sesame plants during their most susceptible growth
stages against mirid bugs. The superior efficacy of Fipronil
may be attributed to its persistence in emerging seedlings
and its strong activity against piercing-sucking insects
feeding on tender plant tissues, because Fipronil belongs to
a new chemistry insecticide that affects the nervous system
of the insect pest (Khan et al., 2023). It is effective against
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both rasping sucking insect i.e bugs (Ali et al.,, 1998) as well
as chewing insect pests (Asaro and Creighton, 2011). So, it
gave better results against the merit bug than against Jassid
and whitefly. The findings of Egonyu et al. (2005) and
Ahirwar et al. (2010) were also in line with the current
studies and indicated that Fipronil was most effective in
protecting young sesame plants at their most susceptible
stages against the mired bug of sesame. The insecticide
belonging to the diamide group viz. Tetraniliprole also
performed reasonably effectively against the mirid bug, but
slightly lower than Fipronil. Tetraniliprole is mostly
effective against insect pests belonging to the Lepidoptera
and Diptera, but shows lower efficacy against sucking
insect pests. These findings follow previous studies that
have indicated the possibility of neonicotinoid and diamide
seed treatments for suppressing infestations of sucking
pests at the initial stage in oilseed and other field crops
(Nayyar et al, 2018; Abbas et al, 2023). Conversely,
Imidacloprid + Tebuconazole proved most effective against
whitefly and Jassid, with more than 80% suppression at
10-20 days after germination and retaining a relatively
high level of control till 40 days. Similarly, Thiamethoxam
350 FS also exhibited excellent control of these pests due to
its systemic nature. This indicates that imidacloprid and
thiamethoxam, belonging to the neonicotinoid group, have
high systemic activity, provide better coverage across plant
leaf tissues, and provide continuous protection until 40
DAG against sap-feeding insects such as whitefly and Jassid.
In contrast, the comparatively lower efficacy of
Tetraniliprole 480 FS against whitefly and Jassid may be
due to its greater biological activity against chewing insects
than against phloem-feeding pests. These findings are
supported by earlier studies showing that imidacloprid
seed treatment significantly reduced populations of
whitefly and Jassid in several crops (Roy, 2021; Vashisht et
al, 2023). Alemu et al. (2025) also observed similar results
Jassid and reported that
Thiamethoxam 25% WG was the most effective insecticide
against both insects on the cotton crop. Similarly, the recent
study by Kumar et al. (2020) demonstrated that seed
treatment with thiamethoxam provided sustainable
population reduction of whitefly and Jassid for up to 7
weeks after germination. Additionally, Hong et al. (2018)
observe early-season population reductions of sucking
insect pests, such as whitefly and Jassid, on the tomato
crop. Whereas the findings of Chaudhari et al. (2024) and
Anusha et al. (2016) were slightly different from those of
the studies and indicated that imidacloprid 48 FS alone was

against whitefly and
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most effective against whitefly and Jassid compared to
others.

A gradual decline in the efficacy of all seed treatments was
observed from 10 to 40 days after germination. This trend
is likely associated with the progressive degradation,
metabolism, and dilution of systemic insecticide residues as
plant biomass increases. Similar declines in insecticidal
activity over time have been reported by Nayyar et al
(2018) and Jasmine et al. (2020). Nevertheless, some
studies have documented persistence of insecticidal
activity for up to seven weeks (Hong et al., 2018) or even
longer (Subbiah et al,, 2009), depending on environmental
conditions, insecticide chemistry, and crop growth rate
(Wacal et al, 2024; Dwarka et al., 2024; Sanni et al., 2024).
To ensure sustainable long-term management, this trend
emphasizes that seed treatment alone is primarily a tool for
initial season managementand should be combined
depending on economic threshold levels and cultural
control measures (Myint et al, 2020; Wei et al, 2022) with
other IPM strategies, such as preservation of natural
enemies, and timely foliar applications.

CONCLUSION

The findings depicted that seed treatments may provide
effective early-season control against sucking insect pests
in sesame. Based on the results, Fipronil 05% FS was found
to be most effective for the management of mirid bugs. At
the same time, Imidacloprid + Tebuconazole 372.5 FS and
Thiamethoxam 350 FS were effective against whitefly and
Jassid. Their adoption has the potential to improve crop
health, increase yields, and enhance the profitability of
sesame cultivation.

Fipronil 05% FS may be recommended as an important
seed treatment option for the management of mirid bug. In
contrast, Imidacloprid + Tebuconazole 372.5 FS and
Thiamethoxam 350 FScan be effectively incorporated into
IPM programs for the management of whitefly and Jassid.
The results suggested that seed treatments may be suitable
components of integrated pest management and increase
the profitability of sesame.

This is further suggested that this recommendation should
be disseminated among the farmers for seed treatment.
Agricultural Extension Advisory Services department can
share this recommendation among farmers.
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