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ABSTRACT

The red pumpkin beetle (Aulacophora foveicollis) is the critical insect pests of
sweet gourd according to their high relative abundance in the field. To evaluate
the effectiveness of different biorational insecticides against red pumpkin beetle
the present study was conducted in the experimental field of entomology,
Bangabandhu Sheikh Mujibur Rahman Agricultural University, Gazipur,
Bangladesh during January 2023 to June 2023. With average temperature of
25.8°C and relative humidity of 91.2% during experimental period, seven different
biorational insecticides were applied for field evaluation. The treatments of the
experiment were Neem oil, Mahogony oil, Bio-clean 5 SL (De-limonin 5%),
Bio-action 1.5 SL (Matrine 1.5%), Biotrin 0.5 AS (Matrine 0.5%), Spinomax
44.03 SC (Spinosad 44.03% w/w), BiomaxM 1.2 EC (Abamectine 1.2%) with an
untreated control (using water only) for comparison. The lowest abundance of red
pumpkin beetle at early cropping stage (4.0) and late cropping stage (2.7); rate
of infestation at early cropping stage (89.7%) and late cropping stage (91.3%);
leaf area damage (10.0%) and late cropping stage (3.7%) was observed in Biotrin
0.5 AS treated plot. The lowest floral infestation (8.3%) was also observed in
Biotrin 0.5 AS treated plot. Biotrin 0.5 AS performed better than other biorational
insecticides in all the aspects of controlling red pumpkin beetle.

Keywords: Red pumpkin beetle, sweet gourd, biorational insecticides, Biotrin
0.5 AS.

INTRODUCTION

Cucurbitaceae is one of the largest and most crucial vegetable families grown
worldwide. It contains 965 species under 134 genera (Khandaker et al. 2018).
Sweet gourd, a very popular vegetable under the Cucurbitaceae family, is cultivated
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in 6.83% of the land area in Bangladesh (Islam et al. 2017). In Bangladesh, about
1.78 lakh MT (Metric Tons) of sweet gourd is produced in the Rabi season and 1
lakh MT of sweet gourd is produced in the Kharif season (BBS 2015). Sweet gourd
is very vulnerable to attack by several insect pests. A total of 21 arthropod species
attacks cucurbitaceous crops in Bangladesh. Among them, 20 are insects and 1 is
mite species (Ali ef al. 2016). The red pumpkin beetle (Aulacophora foveicollis) is
one of the most critical insect pests of sweet gourd according to their high relative
abundance in the field (Nancy et al. 2018). In Bangladesh, the red pumpkin beetle
(Aulacophora foveicollis) s the most devastating insect pest of sweet gourd. The
damage potential of red pumpkin beetle is one of the most critical constraints of
sweet gourd production in Bangladesh (Khan 2014). Red pumpkin beetles attack
young plants, leaves, and flowers. It feeds on both the upper and lower surface of
the leaves and produces a characteristic circular ring-like injury. They are capable
of causing 30 to 100% yield loss of sweet gourd (Afroz et al. 2020). Farmers in
Bangladesh mainly uses Malathion, an organophosphate insecticide to control
red pumpkin beetle (Hasan et al. 2013). Furthermore, synthetic insecticides such
as Karate 2.5 EC, Ripcord 10 EC and Shobicron 425 EC are frequently used for
controlling cucurbit fruit flies in Bangladesh (Ahmed et al. 2022). These synthetic
insecticides has hazardous effects on human health, the environment and other
biodiversity (Rahaman & Prodhan 2007). Chemical insecticides may cause cancer,
damage the nervous, reproductive, and immune systems, and induce hepatotoxicity
in both acute and chronic form (Cataudella et al. 2012). Biorational insecticides
are safe, environmentally friendly and less toxic insecticides for controlling insects
(Horowitz & Ishaaya 2004). It degrades quickly and less hazardous to biodiversity.
Different studies showed positive reports for controlling red pumpkin beetle by using
biorational insecticides. Therefore, biorational insecticides can be a sustainable

solution for the management of red pumpkin beetle infesting sweet gourd.

MATERIALS AND METHODS

The research was carried out in the experimental field of Department of entomology
Bangabandhu Sheikh Mujibur Rahman Agricultural University, Gazipur-1706,
during the period of January to June 2023. Total 24 plots were prepared with 3
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replications; each block containing 8 plots. The area of the plots was 3m x 2m with
Im plot to plot distance and Im block to block distance. During the experimental
period the temperature fluctuated between 10° to 40°C with an average of 25.8°C
and relative humidity was ranged from 91.2% to 93% with an average of 80%.
The experiment was conducted by Randomized Complete Block Design (RCBD)
with three replications and eight treatments including an untreated control. The
treatments were as follows:

Neem oil @ 5ml/L of water+1-2 drops Tween 20, Mahogony oil @ 5Sml/L
of water+1-2 drops Tween 20, Bio-clean 5 SL (De-limonin 5%) @ 1ml/L of water,
Bio-action 1.5 SL (Matrine 1.5%) @ 3ml/L of water, Biotrin 0.5 AS (Matrine 0.5%)
@ Ilml/L of water, Spinomax 44.03 SC (Spinosad 44.03% w/w) @1ml/L of water,
BiomaxM 1.2 EC (Abamectine 1.2%) @ 1ml/L of water and an untreated control.

“BARI Mistikumra-1”" seedlings were transplanted the experimental field
with the plant to plant and row to row distance of 1m in both the cases. Each plot
was containing 6 pits of 45cm of diameter and 45 cm depth. Every pit was mixed
up with the proper quantity of decomposed cow dung and farmyard manure. The
fertilizer was applied according to Fertilizer Recommendation Guide 2018 such as
urea 55-85kg/ha, MoP 28-55kg/ha and TSP 45-50kg/ha (FRG 2018). Different
intercultural operations such as weeding, loosening of soil, irrigation, setting up
bamboo trellis and fertilization was done time to time for optimum growth of plants.

Thetreatments were applied when approximately 5% infestation wasrecorded;
15 days after transplanting. The treatments were applied at 7 days intervals. Total 6
application of biorational insecticides were done till the last harvest. The data were
recorded on population abundance of red pumpkin beetle, number of red pumpkin
beetle from randomly selected 5 vines (Im top length), percent leaf infestation,
percent damage severity after 48h of application. The healthy and infested fresh
leaf weight and dry leaf weight data was recorded. The floral infestation data was
taken after 48h of spraying. The data was analyzed by using IBM SPSS Statistics 20
and RStudio software. In IBM SPSS, a one-way ANOVA was performed followed
by Duncan’s Multiple Range Test (DMRT) to separate means. The p-value was
determined using RStudio at a significance level of 5%.
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RESULTS AND DISCUSSION

Effect of biorational insecticides on red pumpkin beetle at early cropping stage:
The Table 1 represents the effect of biorational insecticides on abundance and leaf
infestation by red pumpkin beetle at early cropping stage. All the treatments applied
in the experimental field showed the significant level of variation for number of
red pumpkin beetle per plot, rate of leaf infestation and damage severity at early
cropping stage. After first three consecutive spray, highest mean number of red
pumpkin beetle per plot was seen in untreated control (23.3) plot, followed by
Mahogony oil treated plot (10.3). Bio-Clean 5 SL and BiomaxM 1.2 EC showed the
same number of red pumpkin beetle per plot (8.7), followed by Bio-action 1.5 SL
(8.0) treated plot. The lowest number of red pumpkin beetle was found in Biotrin
0.5 AS (4.0), followed by Spinomax 44.03 SC (5.3) and Neem oil treated plot (7.0)
treated plot.

The highest rate of leaf infestation was found in untreated control (98.9%),
followed by neem oil (91.9%), BiomaxM 1.2 EC (90.1%) and Bio-action 1.5 SL
(89.9%). The lowest rate was found in Spinomax 44.03 SC (87.7%). Mahogony
oil and Bio-Clean 5 SL showed almost the same rate of leaf infestation (89.6%),
followed by Biotrin 0.5 AS (89.7%).

The damage severity was measured by visual inspection. The highest damage
severity was observed in untreated control plot (18.5%). The Bio-Clean 5 SL, Bio-
action 1.5 SL and BiomaxM 1.2 EC treated plot showed the same rate of damage
severity (13.5%), followed by Mahogony oil (13.0%). The lowest rate of damage
severity was observed in Biotrin 0.5 AS (10.0%) treated plot, followed by Spinomax
44.03 SC (11.3%) and Neem oil (12.6%).

The highest percentage of reduction of damage severity over control was
observed in Biotrin 0.5 AS (42.9%), followed by Spinomax 44.03 SC (36.9%) and
Neem oil treated plot (31.5%). The Mahogony oil and Bio-Clean 5 SL showed the
same percentage of reduction of damage severity over control (28.0%). The lowest
percentage of reduction of damage severity over control was observed in Bio-action
1.5 SL and BiomaxM 1.2 EC treated plot (26.8%).

Parvin et al. (2023) reported that, during the summer season the lowest
abundance of red pumpkin beetle was observed in Sunmectin 1.8 EC (Abamectin)
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tread plot which was 3.0 at early cropping stage and 1.6 per plant at late cropping
stage among six biorational insecticides applied on ash gourd. The result is almost
closer to the present study. Depending on sweet gourd variety, the abundance
ranges from 3.1 to 4.0 and the rate of leaf infestation ranges from 28.5% to 34.8%
at early cropping stage (Kamal et al., 2014). Depending on weather condition this
percentage may vary. In the research, muskmelon showed the highest percentage of
leaf infestation 89.3% over control (Khan, 2018). Khan ef al. (2011) reported that,
depending on cucurbit varieties leaf area damaged by the red pumpkin beetle ranges
from 0.0 to 70%. He found that, the red pumpkin beetle causes the highest (58.0%)
leaf area damage in sweet gourd.

Table 1. Effect of different biorational insecticides on abundance and leaf
infestation by red pumpkin beetle after 48 hours of spraying at early
cropping stage

Reduction of

Number of I_{ate of!eaf Damage damage severity
Treatment RPB 1nfeitat10n severity (%) over untreated
(%) control (%)

Neem oil 7.0b 91.9ab 12.6b 31.5
Mahogony oil 10.3b 89.6b 13.0b 28.0
Bio-Clean 5 SL 8.7b 89.6b 13.5b 28.0
Bio-action 1.5 SL 8.0b 89.9b 13.5b 26.8
Biotrin 0.5 AS 4.0b 89.7b 10.0b 429
Spinomax 44.03 SC 5.3b 87.7b 11.3b 36.9
BiomaxM 1.2 EC 8.7b 90.1b 13.5b 26.8
Untreated control 23.3a 98.9a 18.5a

CV (%) 6.1% 10.1% 16.5%

In a column, means having similar letter(s) are not significantly different at 5% level of significance
(P=0.05%) according to Duncan’s Multiple Range Test (DMRT).

Effect of biorational insecticides on red pumpkin beetle at late cropping stage:
The Table 2 represents the effect of biorational insecticides on insect pest abundance
and leaf infestation of red pumpkin beetle at late cropping stage. After last three
consecutive spray, the highest mean number of red pumpkin beetle per plot was seen
in untreated control (10.3) plot, followed by Mahogony oil (6.3). The Bio-Clean
5 SL and BiomaxM 1.2 EC treated plot showed almost the same number of red
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pumpkin beetle (4.7), following that of Neem oil and Bio-action 1.5 SL (4.3). The
lowest number of red pumpkin beetle was found in Biotrin 0.5 AS (2.7) treated plot
followed by Spinomax 44.03 SC (3.3) treated plot.

The highest rate of leaf infestation was found in untreated control (100%)
plot, followed by Bio-Clean 5 SL (99.0%), Bio-action 1.5 SL (92.8%), Mahogony oil
(92.2%) and Neem oil (91.9%). Th lowest percentage of leaf infestation was found
Spinomax 44.03 SC (91.0%), followed by Biotrin 0.5 AS (91.3%) and BiomaxM
1.2 EC (91.8%).

The highest damage severity was observed in untreated control plot (7.0%),
followed by Mahogony oil (5.1%). Bio-action 1.5 SL and BiomaxM 1.2 EC and
showed almost the same rate of damage severity (4.8%). This was following that
of Neem oil and Bio-Clean 5 SL which showed the same rate of damage severity
(4.2%). The lowest percentage of damage severity was observed in Biotrin 0.5 AS
(3.7%), followed by Spinomax 44.03 SC (4.1%) treated plot.

The highest percentage of reduction of damage severity over untreated
control was observed in Biotrin 0.5 AS (42.9%), followed by Spinomax 44.03 SC
(41.4%). Neem oil and Bio-Clean 5 SL showed almost the same percentage of
reduction over untreated control (40.0%), followed that of Bio-action 1.5 SL and
BiomaxM 1.2 EC expressed the same rate of reduction over control (31.4%). The
lowest percentage of reduction over control was observed in Mahogony oil (27.1%).
As the plant matures, the plant tissue becomes hard and the damage severity reduces
with time. There is another reason, continuous spraying of biorational insecticides.
The insect abundance is reduced with time, so the damage severity is lower in the
later three sprays.

At fruiting stage, the abundance of red pumpkin beetle ranges from 3 to 3.3
per plant and the rate of leaf infestation ranges from 12 to 17% depending on sweet
gourd variety (Kamal et al., 2014). Parvin et al. (2023) found that, the reduction of
abundance of red pumpkin beetle over control ranged from 30 to 65% on ash gourd
plant. The highest reduction over control (65.0%) was observed in Sunmectin 1.8
EC treated plot at late cropping stage.
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Table 2. Effectofdifferentbiorational insecticides on abundance and leafinfestation
by red pumpkin beetle after 48 hours of spraying at late cropping stage

Number Rate of leaf =~ Damage severity (leaf Reduction of

Treatment of RPB  infestation (%) area damage) Si?;:izgecgiz1o(§;
Neem oil 4.3b 91.9b 4.2b 40.0
Mahogony oil 6.3b 92.2b 5.1b 27.1
Bio-Clean 5 SL 4.7b 99.0b 4.2b 40.0
Bio-action 1.5 SL 4.3b 92.8b 4.8b 314

Biotrin 0.5 AS 2.7b 91.3b 3.7b 47.1
Spinomax 44.03 SC 3.3b 91.0b 4.1b 41.4
BiomaxM 1.2 EC 4.7b 91.8b 4.8b 314
Untreated control 10.3a 100a 7.0a

CV (%) 4.8% 7.2% 13.2%

In a column, means having similar letter(s) are not significantly different at 5% level of significance
(P=0.05%) according to Duncan’s Multiple Range Test (DMRT).

Effect of biorational insecticides on leaf weight: The Table 3 represents the effect
of biorational insecticides on fresh and oven dry leaf weight of sweet gourd plant.
There was significant difference among all leaf weights. Leaf weights were measured
by a digital weighing machine. The fresh leaf weight was measured directly after
collection from the experimental field. In case of dry leaf weight, the leaves were
dried in a hot air oven at 55° C for 48 hours.

The highest weight of 5 healthy fresh leaf was measured in Neem oil (26.8g),
followed by Spinomax 44.03 SC (23.2g), Mahogony oil (22.1g) and Bio-Clean 5 SL
(22.0g) treated plot. The same weight was measured from Bio-action 1.5 SL and
BiomaxM 1.2 EC treated plot (21.9g). The lowest weight was measured in untreated
control (18.7g), followed by Biotrin 0.5 AS (21.4g).

The highest weight of 5 Infested fresh leaf was measured in Neem oil
(21.4g), followed by Spinomax 44.03 SC (20.2g), Biotrin 0.5 AS (18.8g), Mahogony
oil (17.1g) and Bio-Clean 5 SL (16.7g) treated plot. The lowest leaf weight was
measured in untreated control (12.6g), followed by BiomaxM 1.2 EC (14.9g) and
Bio-action 1.5 SL (15.3g) treated plot.
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The highest weight of 5 healthy dry leaf was measured jointly in Neem oil
and Biotrin 0.5 AS (6.1g) treated plot, following that of almost the same weight
was measured from Bio-action 1.5 SL, Spinomax 44.03 SC and BiomaxM 1.2 EC
treated plot (6.0g). The lowest weight was measure from untreated control (5.5g),
followed by same weight (5.9g) was measured from Mahogony oil and Bio-Clean
5 SL treated plot.

The highest weight of 5 infested dry leaf was measured from Neem oil (5.5g)
treated plot, followed by Biotrin 0.5 AS (5.2g), Spinomax 44.03 SC (5.1g), Bio-
Clean 5 SL (4.6g) and Bio-action 1.5 SL (4.1g) treated plot. The lowest weight
was measured form untreated control (3.1g), followed by Mahogony oil (3.5g) and
BiomaxM 1.2 EC (3.9g) treated plot.

The highest dry and fresh leaf weight was measured from Neem oil treated
plot. Several scientists have proved neem products and byproducts have growth-
promoting properties in plants (Rehman et al., 2021).

Table 3. Effect of biorational insecticides on fresh and oven dry leaf weight (w/w)
of sweet gourd plant

5 Healthy fresh 5 Infested fresh 5 Healthy dry 5 Infested dry

Treatment leaf weight (g) leaf weight (g) leaf weight (g) leaf weight (g)
Neem oil 26.8a 21.4a 6.1a 5.5a
Mahogony oil 22.1b 17.1abe 5.9a 3.5¢cd
Bio-Clean 5 SL 22.0b 16.7bcd 5.9a 4.6abc
Bio-action 1.5 SL 21.9b 15.3cd 6.0a 4.1abcd
Biotrin 0.5 AS 21.4bc 18.8abc 6.1a 5.2ab
Spinomax 44.03 SC 23.2b 20.2ab 6.0a 5.1ab
BiomaxM 1.2 EC 21.9b 14.9¢cd 6.0a 3.9bcd
Untreated control 18.7¢ 12.6d 5.5b 3.1d

CV (%) 10.4% 8.3% 8.7% 9.4%

In a column, means having similar letter(s) are not significantly different at 5% level of significance
(P=0.05%) according to Duncan’s Multiple Range Test (DMRT).

Effect of biorational insecticides on floral infestation: The Table 4 represents the
effect of biorational insecticides on floral infestation by red pumpkin beetle. The
highest number of infested flowers was counted from untreated control (9.3) plot,
followed by Mahogony oil (8.7), BiomaxM 1.2 EC (5.7), Bio-Clean 5 SL (5.3) and
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Bio-action 1.5 SL (4.7) treated plot. The lowest number was observed from Biotrin
0.5 AS (2.0), followed by Spinomax 44.03 SC (3.0) and Neem oil (3.3) treated plot.

Again, the highest number of healthy flowers was counted from Spinomax
44.03 SC (23.3) treated plot, followed by Mahogony oil (22.7). The same number
of healthy flowers was counted from Bio-Clean 5 SL, Bio-action 1.5 SL and Biotrin
0.5 AS treated plot (22.3). The lowest number of healthy flowers was counted from
untreated control (16.0), followed by BiomaxM 1.2 EC (21.3) and Neem oil (22.0)
treated plot.

The highest percentage of floral infestation was observed form untreated
control (36.8%) plot, followed by Mahogony 0il (27.7%), BiomaxM 1.2 EC (21.0%),
Bio-Clean 5 SL (19.2%) and Bio-action 1.5 SL (17.3%) treated plot. The lowest
percentage was observed from Biotrin 0.5 AS (8.3%), followed by Spinomax 44.03
SC (11.2%) and Neem oil (13.1%) treated plot.

According to the findings of Parvin ef al. (2023), at late cropping stage,
the floral infestation ranges from 8.6 to 28.9% in different biorational insecticides
treated plot in ash gourd. The lowest floral infestation was observed in Biotrin 0.5
AS (8.6%) treated plot which is almost similar to present findings.

Table 4. Effect of biorational insecticides on floral infestation by red pumpkin

beetle

Treatment Number infested flower Number healthy flower  Floral infestation (%)
Neem oil 3.3¢c 22.0a 13.1c
Mahogony oil 8.7ab 22.7a 27.7ab
Bio-Clean 5 SL 5.3ab 22.3a 19.2bc
Bio-action 1.5 SL 4.7bc 22.3a 17.3bc
Biotrin 0.5 AS 2.0c 22.3a 8.3¢c
Spinomax 44.03 SC 3.0c 23.3a 11.2¢
BiomaxM 1.2 EC 5.7abc 21.3a 21.0bc
Untreated control 93a 16.0b 36.8a

In a column, means having similar letter(s) are not significantly different at 5% level of significance
(P=0.05%) according to Duncan’s Multiple Range Test (DMRT).
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CONCLUSION

The Biotrin 0.5 AS (Matrine 0.5%) @ Iml/L of water at 7 days interval showed the
best result for controlling red pumpkin beetle among all the biorational insecticides.
So, Biotrin 0.5 AS might be an effective and sustainable biorational insecticide to
restrict the red pumpkin beetle population reaching at the economic injury level.
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