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ABSTRACT

The study was conducted in the experimental field of the Department of
Entomology, Bangabandhu Sheikh Mujibur Rahman Agricultural University
(BSMRAU), Gazipur-1706 to evaluate the efficacy of seven bio rational
insecticides against sucking pests (jassid, aphid and whitefly) on okra variety
BARI Dherosh 2. The study was comprised of seven bio rational treatments vtz.
Bio-Clean 5 SL (De- limonin) @1ml L' water, Biomax M 1.2 EC (Abamectine)
@1ml L water, Phytoclean (Potassium salt of fatty acid 40%) @10ml L' water,
Bio-Action 1.5 SL (matrine) @3ml L' water, Spinomax 44.03 SC (Spinosad)
@1ml L' water, Phytomax (Azadiractin 0.1%) @ 5ml L' water and Biotrin 0.5
AS (Matrine) @1ml L water. The bio rational insecticides were applied six
times at seven days interval during the okra growing season. Among the tested
bio rational insecticides Biotrin 0.5 AS (matrine) @Iml L' water after 24, and
72 hours of application resulted the lowest jassid, aphid and whitefly abundance.
Biotrin 0.5 AS (Matrine) @1ml L' water had greater effect on jassid, aphid and
whitefly revealed significantly lower levels of leaf infestation by number.
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INTRODUCTION

Vegetables are a fundamental part of the human diet, with okra (4belmoschus
esculentus L.) being one of the most important and popular vegetable crops in
Bangladesh. In 2019-2020, Bangladesh produced approximately 48400 t of okra
on 10522 ha, with a yield of 4.6 t ha'! (BBS 2020), significantly lower than the 7—12
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t ha! yield in developed countries. Okra is mostly grown in the Kharif season, but
it can also be grown in arid regions and is nearly always available in locations with
favorable climates (Memon et al. 2004). With an annual production of 5507000 t,
India is the world’s largest producer of okra. Around the world, 1117806 ha are
used to grow okra, with an average yield of 7.8 t ha! and an annual production of
8706312 t (Samim et al. 2018). India, Turkey, Japan, Iran, Bangladesh, Malaysia,
Thailand, Ethiopia, and Pakistan are the principal producers of okra (Benjawan et
al. 2007).

Okra production faces challenges due to low plant density, poor fertilization,
pest infestations, and lack of quality seeds. Insect pests, particularly jassids, aphids,
leathoppers, whiteflies, and thrips, cause significant yield losses (Asi et al. 2008)
by damaging plants and spreading diseases like Yellow Vein Mosaic Disease
and Cotton Leaf Curl Virus. The population of jassids remained relatively stable
throughout the okra growing season, while the abundance of thrips, jassids, shoot
and fruit borer varied based on the genetic traits and biochemical constitute of the
okra plants (Miah et al. 2024).

Shoot and fruit borers also inflict severe damage. Their larvae bore into shoots
and fruits, causing malformed pods and wilted shoots. Infestations can lead to a 40—
56% reduction in yield, with significant losses occurring if pests are not controlled
during early crop stages (Hossain et al. 2022). Excessive use of chemical pesticides
harms biodiversity, pollinators, and human health, while also leading to pest
resistance. Environmentally friendly alternatives and integrated pest management
can reduce these negative impacts and promote sustainable okra production. The
objectives of the present study are to evaluate safer, effective insecticides for
controlling okra’s sucking pests and to explore methods for conserving beneficial
arthropod biodiversity.

MATERIALS AND METHODS

Study location and climatic conditions: The research was conducted at the
research field and laboratory of the Department of Entomology, BSMRAU, Gazipur,
Bangladesh, from April to August 2023, to evaluate the efficacy of biorational
insecticides against major sucking pests of okra and their impact on natural enemies.
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The study was conducted during the rainy season, when high humidity and rainfall
were conducive to both crop growth and pest activity.

Cultivation of okra plants: Seeds of okra (variety BARI Okra-2) seeds were
obtained from BARI, Gazipur. Seeds were soaked for 12 hours before direct sowing
on April 3, 2023, at 10:30 AM. The study used a Randomized Complete Block
Design (RCBD) with three replications, having 24 plots (3 m x 2 m each). Each plot
had 18 plants, spaced 50 cm apart, with one meter row spacing and buffer zones.
Cow dung (5000 kg ha'), TSP (120 kg ha'), and MP (110 kg ha') were applied
during land preparation. Urea (150 kg ha') was top-dressed in two splits at 25 and
45 days after sowing. Weeding began 20 days after sowing and continued every
15 days. Regular irrigation was provided, especially during flowering and fruiting,
with excess water drained promptly. The study tested seven biorational insecticides:
Biotrin, Bio-Clean, Biomax M, Phytoclean, Bio-Action, Spinomax, and Phytomax,
including water spray as control.

Insecticide application and data collection: Insecticides were applied weekly
using a calibrated knapsack sprayer from May 7, 2023, under low-wind conditions
during off-peak sunlight hours. Pests were monitored 24 and 72 hours after spraying
by inspecting five randomly selected leaves per plant. Natural enemies, including
ladybird beetles, ants, and spiders, were tracked using pitfall traps at the same
intervals to evaluate the impact of pesticide treatments on beneficial arthropods.
Data on pest abundance, natural enemies, fruit conditions, and yield were recorded.
Parameters included pest incidence, infestation rates, natural enemy populations,
and total okra yield per hectare.

Statistical analysis: Data were analyzed using one-way ANOVA and Tukey’s
HSD test at a 5% significance level, employing IBM SPSS version 20.0. These
statistical tools were used to assess the effects of treatments on pest populations,
natural enemies, and yield.

RESULTS AND DISCUSSION

A study on bio-rational insecticides for managing okra jassid revealed significant
differences in leaf infestation rates (%) and jassid counts after 24 hours and 72 hours
of spraying (p < 0.05) (Table 1). Following the first spray, jassid counts per 5 leaves/
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plant ranged from 5.0+0.6 (Biotrin) to 18.7+0.7 (control). Biotrin was the most
effective. Similar trends were observed after the second spray, with counts ranging
from 7.0+0.6 (Biotrin) to 23.0£1.2 (control). After the third spraying Jassid counts
varied from 9.0+0.6 to 29.0+1.2 per 5 leaves plant’, with significant differences
(p < 0.05). The lowest count was with Biotrin (9.0+0.6). Biotrin and Spinomax
showed statistically similar results. After the fourth spraying Jassid numbers ranged
from 11.3+0.3 to 32.3+0.9 per 5 leaves plant™'. After the fifth spraying, jassid counts
ranged from 15.7+0.3 (Biotrin) to 38.0+=1.2 (control), with significant differences
(p < 0.05). Biotrin was most effective. Similar trends were observed after the sixth
spraying, with counts ranging from 19.3+0.3 (Biotrin) to 41.0+1.2 (control). After
the fifth spray, jassid counts ranged from 17.0£0.6 (Biotrin) to 40.04+1.2 (control),
with Biotrin and Spinomax showing statistically similar results. After the sixth spray,
counts ranged from 21.0+0.6 (Biotrin) to 43.0+1.2 (control). Biotrin remained the
most effective, followed by Spinomax, Bio-action, and Bio-clean.

Aphid populations were significantly lower in all treatments compared to
control after each of the six sprayings after 24 and 72 hours which is presented in
Table 2. After the first spraying, Biotrin showed the lowest population of 3.0+0.6,
followed by Spinomax (4.3+0.3), Bio-action (4.7+0.9), and Bio-clean (6.7+0.3),
while the control had the highest of 11.7+0.3. Similar trends were observed in the
second spraying. In the third spray, Biotrin had the lowest population (7.0+0.6)
and the control had the highest of 22.0+£2.5. The fourth spraying showed (9.6+0.3)
as the most effective, with the control of 24.0+0.6. After the fifth spraying, Biotrin
(11.0£0.6) again showed the best, and the control had the highest count of 27.3+0.3.
In the sixth spraying, Biotrin showed the lowest aphid population (16.0+0.6), where
the control had 33.0+1.2. After 72 hours in the first spraying, Biotrin showed the
lowest infestation (4.7+0.3). After the second spraying, Biotrin remained the most
effective (6.3+£0.3), where the control had the highest (4.6+0.9). In the third spraying,
Biotrin had the lowest (8.3+0.3), where the control had 21.0+1.0. After the fourth
spraying, Biotrin was the most effective (11.0£1.2), and the control had the highest
(24.3+0.9). In the fifth spraying, Biotrin showed the lowest count (14.0+0.6), where
the control had the highest (30.3+0.3). The sixth spraying also showed that the
Biotrin was the most effective (17.6+0.3).
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Effect of different bio-rational insecticides on the abundance of whitefly
on okra plant after 24 and 72 hours of sprays is presented in Table 3. Whitefly
populations were significantly lower in all treatments compared to control. In the first
spraying, Biotrin was the most effective (1.7+0.3), followed by Spinomax (3.0+0.6),
Bio-Action (3.7+0.3), and Bio-Clean (5.0+0.6). Biotrin revealed the most effective
in subsequent sprayings, with populations ranging from 1.7+0.3 to 33.0+1.2. After
72 hours of first spraying, Biotrin was the most effective (3.0+0.6). Biotrin remained
the most effective in subsequent sprayings, with counts ranging from 5.0+0.6 to
25.0+1.2, where the control consistently had the highest populations. Spinomax and
Bio-Action treatments showed statistically similar results across all sprayings.

Ant counts in pitfall traps (Table 4) were significantly lower in treated plots
compared to control of 24 and 72 hours after all six sprayings. Biotrin consistently
showed the lowest counts, ranging from 2.340.3 to 13.340.7, while the control had
the highest, ranging from 5.3+0.3 to 20.3+0.3. Spinomax and Bio-action also showed
appropriate reductions, with Spinomax often statistically similar to that of Biotrin.
Phytoclean, Phytomax, Bio-max M, and Bio-clean showed moderate effectiveness
and were statistically similar in most sprayings. Ant counts in pitfall traps of 72
hours of spraying showed significant reductions across all treatments compared
to the control. After the second spraying, counts ranged from 7.7+0.3 (Biotrin) to
13.7+0.3 (control). The sixth spraying, counts ranged from 14.34+0.3 (Biotrin and
Spinomax) to 19.3+0.7 (control).

Ladybird beetle counts after 24 hours of spraying (Table 5) was highest
in control plot across all the tested treatments. Biotrin consistently had the lowest
counts, ranging from 1.7+£0.3 to 9.7+0.3 across six sprayings, while the control
ranged from 4.3+0.3 to 17.7+0.3. Phytomax, Bio-max M, and Bio-clean often
showed statistically similar results, while Bio-action and Spinomax were statistically
comparable to Biotrin in later sprayings. Phytoclean consistently had the second-
highest counts after the control. Ladybird beetle counts after 72 hours of spraying
ranged from 3.0+0.0 (Biotrin) to 18.7+0.7 (control), with the control consistently
having the highest counts.

The number of spiders found in pitfall traps after 24 and 72 hours of the
first spraying is presented in Table 6. The data indicated that spider numbers across
the treatments varied from 3.04+0.6 to 7.3+0.3. The control plot had the highest
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spider count of 7.3+£0.3, followed by Phytoclean and Phytomax, having 6.0+0.0
and 6.0£0.6, respectively. Spider counts ranged from 3.7+0.3 to 9.7+0.3 after the
second spray. After the 3rd spraying, spider counts ranged from 5.3+0.3 (Biotrin) to
11.7+0.3 (control). After the 5th spraying, counts ranged from 7.3+0.3 (Biotrin) to
18.3+0.3 (control). After the 6th spraying, counts ranged from 9.34+0.3 (Biotrin) to
20.7+0.3 (control). The number of spiders found in pitfall traps after 72 hours of the
first spraying ranged from 3.7+0.3 to 8.3+0.3. The control plot had the highest count
of 8.3+0.3, followed by Phytoclean of 7.0+0.6, Phytomax of 6.7+0.3. After the
second spraying ranged from 4.7+0.7 to 10.3+0.3. The control plot had the highest
number of spiders (10.3+0.3). The spider counts ranged from 6.3+0.3 to 15.3+0.3
after the third spray. After the fourth spray spider counts ranged from 9.0+0.0 to
16.0+0.6. The control plot had the highest number of spiders of 16.0+0.6. The table
6 showed that the number of spiders after the sixth spray among the treated plots
ranged from 11.0+0.6 to 20.3+0.9. Control plot had the highest number of spider
(20.3%0.90 followed by Phytoclean (19.7+0.9), Phytomax (17.3+1.2), Bio-max M
(16.0+1.2), Bio-clean (16.0+0.6), Bio-action (14.0+1.0), Spinomax (13.3+0.3), and
Biotrin (11.0+0.6). Bioaction and Spinomax treated plots were statistically similar.
Biomax M and Bioclean treated plots were also statistically similar.
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Sucking insect pests and their natural enemies in okra field

The present findings align with those of Miah et al. (2019), Tripura et
al. (2018) where neem-based treatments effectively reduce insects like jassid
and whitefly populations, as Biotrin and Spinomax demonstrated statistically
similar reductions in pest abundance. According to Mohammad et al. (2018) the
efficacy of bio-rational insecticides like Biotrin, Spinomax, and neem-based
treatments significantly reducing pest populations in okra plant. Singh et al. (2021)
and Akramuzzaman et al. (2018) highlighted the effectiveness of biorational
insecticides like Biotrin in reducing okra pests while preserving natural enemies
and these findings were comparable, with the present study and support their role
in sustainable pest management. Similarly, Khan et al. (2024) reported that Biotrin
and Spinomax effectively reduce pest populations, including okra jassid, aphids, and
whiteflies, while minimally impacting on beneficial insects like ladybird beetles and
predatory spiders, further underscoring for sustainable pest management practices.
In this study Biotrin, applied at Iml L' water of 7-day interval, showed the lowest
population of pests and highest yield, while being less harmful to beneficial insects.
This study highlights the potential of botanicals for sustainable pest management,
reducing reliance on toxic insecticides.
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