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Abstract

Aim: This study was carried out to assess the effects of plant extracts and biopesticides as pest management options
in eggplant.

Methodology: This study used an experimental design to determine the effect of biopesticides as biocontrol agent
against fruit and shoot borer in eggplant. This study was conducted at Barangay Bagnos, Alicia, Isabela with 5
treatments: Treatment 1 (T1)- Control-no biopesticides applied, T2-Aloe Vera Extract, T3-Neem Leaves Extract, T4-
Beauveria sp. And T5- Isaria sp.

Results: The effect of biopesticides as biocontrol agent in eggplant control/minimize the incidence of fruit and shoot
borer of eggplant.

Conclusion: The results of this study indicate that among the various plant extracts and biopesticide
tested, Aloe vera exhibits significant potential as an effective pesticide for managing pests on eggplant.
Aloe vera did not caused any phytotoxic effect on the growth and development of the crop.

Keywords: Entomopathogenic fungi, leaf extract, fruit and shoot borer, Aloe vera, neem leaves

INTRODUCTION

Among the insect pests, the shoot and fruit borer pose a significant threat to eggplant cultivation
by causing damage to tender shoots and developing fruits, resulting in stunted growth, reduced fruit
quality, and overall yield loss. The larvae of these pests create entry points for pathogens, compounding
the damage. Conventional pesticides often prove ineffective, leading to challenges in control, and the
economic impact is substantial, affecting both harvest quantity and market value. Organic farming
practices aim to promote sustainability by focusing on human and soil health, crop rotation, and other
ecologically sound methods. The use of organic pesticides aligns with these principles, providing a more
environmentally friendly approach to agriculture.

Organic pesticides break down quickly, reducing the risk of long-term ecological harm compared to
synthetic pesticides. These are also selective, targeting specific pests while minimizing harm to beneficial
insects and non-target organisms, contributing to the preservation of biodiversity and ecological balance.
Most importantly, biopesticides play a dual role in enhancing crop protection and promoting the
sustainability and resilience of farming systems.

Eggplant, scientifically known as Solanum melongena, holds significant importance in global
agriculture and nutrition as a widely cultivated vegetable. However, eggplant cultivation faces various
challenges, and effective pest management is crucial for ensuring robust yields. An increasingly popular
alternative in eggplant production is the adoption of biopesticides as pest control. These pest control
agents are derived from natural sources, such as living organisms, and botanical extracts providing a
viable and environmentally friendly option for agriculture. This aligns with the rising demand for
sustainable farming practices that prioritize both ecosystem health and consumer well-being. The
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significance of utilizing biopesticides lies in their capacity to deliver effective pest control while minimizing
environmental repercussions, ensuring food safety, and contributing to the overall sustainability of
agricultural practices.

While traditional chemical pesticides have been the effective solution, concerns about their
environmental impact, residue levels, and potential harm to human health have spurred interest in
sustainable and eco-friendly alternatives. Moreover, it supports to the sustainable Development Goals of
the Philippines on the use of clean water and sanitation (SDG 6) eliminating synthetic chemicals, organic
farming reduces water pollution and conserves water resources. This encouraging the adoption of
integrated pest management (IPM) practices and the use of organic alternatives to reduce the reliance on
synthetic chemicals. These efforts are critical for reducing water pollution and ensuring sustainable water
management in the country.

Objectives

This study aimed to determine the effect of biopesticides as biocontrol agent against fruit and
shoot borer in eggplant.

Specifically, it aimed to:

1. determine the effect of botanicals and biopesticides on the growth and yield of eggplant;

2. determine the efficacy of botanical and biopesticides that manage or reduce the incidence of
fruit and shoot borer infestations; and

3. determine which among the botanical and biopesticides control/minimize the incidence of fruit
and shoot borer of eggplant.

Hypothesis
Given the stated research problem, the following hypotheses were tested on 0.05 and 0.1 level of
significance:
T1- Control (without application)
T»- Aloe Vera Plant (30 ml/ L water)
T3- Neem Leaves (30 ml/ L water)
T4- Beauveria bassiana (16 ml/L water)
Ts- Isaria fumosorosea (16 ml/L water)
METHODS

Research Design
This study used an experimental design using 6 treatments to determine the effect of biopesticides to the
fruit and shoot borer in eggplant.

Locale of the Study
This study was conducted at Barangay Bagnos, Alicia, Isabela on December, 2023 to April, 2024.

Data Collection
The data were gathered, read, and analyzed following the objectives of the study and in adherence to all
protocols in the conduct of the research study.

Treatment of Data

Statistical analysis were used to determine the effect of botanicals and biopesticides on the growth and yield
of eggplant, determine the efficacy and biopesticides that manage or reduce the incidence of fruit and shoot borer
infestations. Following the Randomized complete block design and significant treatments was compared using the
Tukey’s Honestly significant difference (HSD) test was the statistical analyses used in this study.
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Ethical Considerations
The researcher ensured that all research protocols involving ethics in research were complied for the
protection of all people and institutions involved in the conduct of the study.

RESULTS and DISCUSSION

Percentage of Infected Fruits. The effect of botanicals and biopesticides on the percentage of
infected fruits as affected by fruit and shoot borer is shown in Table 1. Results showed that the control
plants had significantly recorded the highest percentage of fruit infestation while that those applied with
either plant extracts and biopesticides had lower percentage infected fruits from 30.30 to 32.46 percent.
It shows that the plants applied with botanicals as well as the entomopathogenic fungi lessen the
percentage of infected fruits. This could be due to its repellent properties to keeps away the insect pest
and protect the crops from the attacks of insect pests (Isman, 2006).

On the other hand, Isaria fumosorosea and Bueveria bassiana were likewise superior in
suppressing the percentage of infected fruits caused by fruit and shoot borer. These entomopathogenic
fungi (EPF), a microorganism had the ability to infect, parasitize, and kill arthropod pests. The process of
infection starts with spore attachment to the exoskeleton of the arthropod due to electrostatic and
hydrophobic forces, along with the activation of the lytic enzymes and secondary metabolites as cited by
Skinner et. al, (2004). The activation of these biochemical processes ensures the effective infection and
subsequent control of pest population like in the case of eggplant.

Table 1. Percentage of Infected Fruits

TREATMENTS Percentage of Infected Fruits
Ti- Control ((without application) 38.392

T>- Aloe Vera Plant 32.46P°

T3- Neem Leaves 30.3°

T4- Beauveria bassiana 32.60°

Ts- Isaria fumosorosea 32.94°

F- RESULTS **

C. V. (%) 6.49

Note: Means with common letter are not significantly different using Tukey's HSD.
**-significant at 1% level

Number of Dead Insects. The effects of the various treatments on the population of dead
insects revealed that all the plant extracts as well as the entomopathogenic fungi biopesticides
significantly reduced invasion of insects. Notably, untreated plants exhibited the highest mortality rate of
insects with average count of 41.00 dead insects. This was higher over the plants applied with plant
extracts and entomopathogenic fungi. Specifically, the mean number of dead insects recorded were
20.33 for Treatment 3, 20.00 for Treatments 2, Treatment 4 with 20.00 and 18.33 for Treatment 5. This
suggests that while commercial insecticide (T:) is more lethal to insects, plant-based treatments and
biological agents also contribute significantly in controlling insect populations. These findings support that
extracts from plants like neem possess insecticidal, antifeedants, ovicidal oviposition inhibitors and
growth reducing effects on several insect species (Sithisut et a/ 2011, Regnault-Roger et a/. 2012).
Moreover, the foliar application of neem, aloe vera B. bassiana and I. fumorosea that yielded comparable
number of dead insects might be due to the systemic translocation of these of pesticides that greatly
affects sucking insects (Kumar and Poehling, 2006; Kumar et a/, 2005).
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Table 2. Number of Dead Insect

TREATMENTS Number of Dead Insect
T1- Control ((without application) 41.002

T2~ Aloe Vera Plant 20.00°

Ts- Neem Leaves 20.33P

T4- Beauveria bassiana 20.00°

Ts- Isaria fumosorosea 18.33°

F- RESULTS *k

C. V. (%) 24.33

Note: Means with common letter are not significantly different using Tukey’s HSD
**-significant at 1% level

Tunnel Length Due to Fruit Borer (cm). Regarding the tunnel of holes on fruits of eggplant
as affected by shoot and fruit borer (Leucinodes orbonalis Guenee) and treated with different plant
extract and entomopathogenic fungi, result showed that it did not vary significantly across all treatments
as presented in Table 3. The tunnel lengths created by the eggplant fruit borer ranged from 2.95 cm to
3.90 centimeters. This indicates that the different pest control treatments applied had a comparable
effect on the activity of fruit borer resulting in similar level of damage. It shows that treatments
employed served as preventive measures rather than curative and maybe the fruit borer had already
established themselves in the fruits hence the treatments have no significant effect on reducing tunnel
length. Fruit borers once established inside thee fruits, it make difficult to reduce the tunnel length.

Table 3. Tunnel Length Due to Fruit Borer (cm)

TREATMENTS Tunnel Length (mm)
T1- Control ((without application) 3.41

T»- Aloe Vera Plant 2.95

T3- Neem Leaves 2.96

T4- Beauveria bassiana 3.90

Ts- Isaria fumosorosea 3.48

F- RESULTS ns

C. V. (%) 20.48

ns — not significant

Number of Infected Fruits per Plot. The results of the infected fruits per plot of the test plant
applied with botanical insecticides is shown in Table 4. Data analysis showed that all of the infected
fruits were due to rot and sunken appearance of the fruits of eggplant. These soft rot diseases
are caused by pathogens that secrete enzymes capable of decomposing cell wall structures, thereby
destroying the texture of plant tissue. It shows that the treatments recorded comparable number of
infected fruits and the botanicals and entomopathogenic fungi did not reduce the number of infected
fruits. The mean number of infected fruits ranged from 23.66 to 27.00 fruits.
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Table 4. Number of Infected Fruits per plot

TREATMENTS Number of Infected Fruits

Ti- Control (without application) 26.66

T>- Aloe Vera Plant (30 ml/ L water) 27.00

Ts- Neem Leaves (30 ml/ L water) 23.66

T4~ Beauveria bassiana (16 ml/L water) 24.00

Ts- Isaria fumosorosea (16 ml/L water) 24.33

F- RESULTS ns

C. V. (%) 10.44

ns — not significant

Growth and Yield Parameter

Plant Height. The leaf extract and biopesticide did not exhibit any phytotoxic effects on plant
growth as evidenced by the plant’s robust appearance. The mean height of the plants at 30 days after
transplanting ranged from 55.50 cm to 5.30 centimeters shows that the effect did not interfere with the
plants' normal growth processes, as evidenced by consistent plant height and the lack of negative
symptoms. This might be attributed to the composition of the leaf extracts and biopesticides that are
naturally occurring in the plant environment which may have evolved to be non-toxic to the plants.

However, at 50 days after transplanting, the height of the plants varied among treatments. Plants
in Treatment 2 (Aloe vera) registered the tallest with 109.03 centimeters, though the height is similar to
those treated with neem leaf extract and entomopathogenic fungi. The shortest plants were recorded in
the control plots with 87.03 centimeters. While there were significant differences in height at 50 days
after transplanting, but these were not substantial enough to attribute the effect was solely the
treatments employed.

Despite of these, researchers claimed that biostimulants, including Aloe vera are essential for plant
growth due to the rich biochemical composition that includes essential and non-essential amino acids,
saccharides (such as glucose, mannose, and cellulose), microelements (Cu, Fe, Mn, Zn), macroelements
(Ca, K, Mg, N, P), vitamins (B;, B2, Bs and vitamin C), phytohormones (such as gibberellins and salicylic
acid), and compounds typical to aloe, such as aloin (Abbas et a/., 2016). Aloe vera extracts also contain
active compounds that can enhance plant performance under stress conditions, including heat and
drought stresses (Farooq et a/., 2017).

Table 5. Plant Height (cm) at 30 and 50 Days after Transplanting (cm)

Plant Height (cm)

TREATMENTS
30 DAT 50 DAT
Ti- Control (without application) 56.30 87.03¢
T>- Aloe Vera Plant (30 ml/ L water) 55.50 109.03®
T3- Neem Leaves (30 ml/ L water) 56.43 104.73%
T4~ Beauveria bassiana (16 ml/L water) 56.2 100.26°
Ts- Isaria fumosorosea (16 ml/L water) 56.06 101.1°
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F- RESULTS ns i
C. V. (%) 5.19 3.24

Note: Means with common letter are not significantly different using Tukey’s HSD
**- significant at 1% leve/
ns — not significant

Number of Branches. The number of branches of eggplant varies as indicated in Table 6. The
highest branches count was noted in the plants treated with Aloe vera (T2) with 8.93 counts followed by
the plants in T3 (8.66), T4 (8.60) and Ts (8.46) while the lowest branches count was recorded in T: with
an average of 7.96 branches. The increase in the number of branches was due to taller plant height
which might be the result of complex interactions between hormonal regulation, resource availability,
genetic factors, and environmental conditions. These factors collectively ensure that taller plants can
optimize their growth and reproductive success by producing more branches.

However, similar result was observed by Oparaeke et a/. (2005) in cowpea that difference in the
production of more branches of cowpea and phytotoxicity was not observed when sprayed with aqueous
extracts but generally there were stimulating properties of plant extracts due to organic compounds such
as polyphenols, amino acids, plant hormones, and vitamins, as well as micro- and macro elements.

Table 6. Number of Branches

TREATMENTS Number of Branches
T1- Control (without application) 7.96¢

T>- Aloe Vera Plant (30 ml/ L water) 8.932

T3- Neem Leaves (30 ml/ L water) 8.66°

Ta4- Beauveria bassiana (16 ml/L water) 8.60°

Ts- Isaria fumosorosea (16 ml/L water) 8.46°

F- RESULTS ok

C. V. (%) 1.49

Note: Means with common letter are not significantly different using Tukey's HSD.
**- significant at 1% leve/

Length (cm) and Diameter of Fruits (cm). Results on the length of fruits of eggplant
however showed no significant differences among treatments existed. Fruit length ranged from 19.10 cm
to 21.08 centimeters is likely attributed by the genetic traits of the plants. These traits plays a crucial
role in shaping the phenotypic characteristics of the plants thereby ensuring consistent fruit development
across all treatments.

In terms of fruit diameter, variations were observed among Treatment 4 (Aloe vera) which
recorded registered mean diameter of 4.10 centimeters similar to neem treated plants with 3.91
centimeters. Following closely were plants in Treatment 5 which received biopesticide and showed an
average diameter of 3.67 centimeters while the smallest fruits were noted in T4 and Ts.

As cited by Farooq et al,, (2017) the increase in fruit diameter of eggplant is due to the essential
elements absorbed by plants, which cause cells and tissues to grow and develop plant organs, resulting
in increased and influenced fruits diameter. It shows that such processes did not hinder by the
application of leaf extract and biopesticides as in the result on this parameter.
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Table 7. Length (cm) and Diameter of Fruits (cm)

TREATMENTS Length (cm) Diameter (cm)
Ti- Control (without application) 19.10 3.73b¢

T>- Aloe Vera Plant (30 ml/ L water) 21.08 4.10°

T3- Neem Leaves (30 ml/ L water) 19.93 3.91%®

T4~ Beauveria bassiana (16 ml/L water) 20.58 3.60°¢

Ts- Isaria fumosorosea (16 ml/L water) 20.19 3.67bc

F- RESULTS ns ok

C. V. (%) 3.59 3.60

Note: Means with common letter are not significantly different using Tukey’s HSD
**- significant at 1% leve/
ns- not significant

Number of Marketable and Non-marketable Fruits per Plant. Statistical analysis revealed
significant difference in the number of marketable fruits among treatments. It shows that the effect of
bio-pesticides to increased number of marketable fruits depends on the management practices for
controlling eggplant shoot and fruit borer infestation. The most effective insect protection was observed
on plots treated with Aloe vera which significantly increased the number of marketable fruits by
effectively controlling eggplant shoot and fruit borer infestation effectively (Table 8). Greater number of
marketable fruits was noted in Treatment 2 with 5.56, consistently followed by Treatment 3 with 5.36
counts, Treatment 4 and 5 with both 4.36 counts while the lowest number of marketable fruits are those
found in the untreated plots with 4.23 fruits. This finding indicates that all the treatments has the
capability to suppress insect pest resulting to a higher number of eggplant fruits in comparison to the
control treatments.

Regarding the number of non-marketable fruits per plant, analysis of variance showed that any
of the treatments did not affect the number of non-marketable fruits with means ranging from 1.63 to
2.70 fruits per plant.

Table 8. Number of Marketable and Non-marketable Fruits per Plant.

Marketable Fruits

TREATMENTS Non-Marketable Fruits
T1- Control (without application) 4,234 2.66

T»>- Aloe Vera Plant (30 ml/ L water) 5.560? 2.70

T3- Neem Leaves (30 ml/ L water) 5.36° 2.36

T4~ Beauveria bassiana (16 ml/L water) 4,93¢ 1.63

Ts- Isaria fumosorosea (16 ml/L water) 4.90¢ 2.43

F- RESULTS *x ns

C. V. (%) 1.46 10.44

Note: Means with common letter are not significantly different using Tukey's HSD.

Weight of Marketable per Sampling area. The weight of marketable fruits in all the treated
plants showed heavier marketable fruits. Specifically, plots treated with Aloe vera had heavier fruits due
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to lesser infested fruits with mean of 2886.66 grams however not at par with the plants in Treatment 3,
Treatment 4 and even Treatment 5. The untreated control registered lighter fruits of 2620 grams.
Results showed that without the application of pest control, fruit weight decrease for both infested and
healthy fruit which leads to significant yield lost. Eggplant shoot and fruit borer larvae that bore into the
tender fruit and feed on internal fleshy part of the fruit, growth and development of fruits causes weight
loss. It shows that the application of plant extract as well as entomopathogenic fungi lessen the fruit
infestation, finally weight loss is controlled significantly in differential manner (Table 9).

Table 9. Weight of Marketable Fruit per Sampling Area (grams/6 m?)

TREATMENTS Weight of Fruits
T1- Control (without application) 2620.00¢
T>- Aloe Vera Plant (30 ml/ L water) 2886.662
T3- Neem Leaves (30 ml/ L water) 2866.66%°
T4~ Beauveria bassiana (16 ml/L water) 2776.66%*
Ts- Isaria fumosorosea (16 ml/L water) 2706.66"
F- RESULTS ok

C. V. (%) 3.31

Note: Means with common letter are not significantly different using Tukey's HSD.
**- significant at 1% level

Computed Fruit Yield per 1000m?2 (kg). Table 10 presents the computed fruit yield of
eggplants per 1000 square meters under various treatments. The data reveals that the plants in
Treatment 2 achieved the highest fruit yield, recording 2886.66 kilograms. It was comparable to the
plants in Treatment 3 with 2866.66 kg, Treatment 4 with 2776.66 kg, and Treatment 5 with 2706.66
kilograms however, in comparison to the untreated control group which yielded 2620.00 kilograms.

Table 10. Computed Fruit Yield (kg/1000m?)

TREATMENTS Weight (kg)
Ti- Control (without application) 2620.00°¢
T>- Aloe Vera Plant (30 ml/ L water) 2886.662
T3- Neem Leaves (30 ml/ L water) 2866.66%
T4~ Beauveria bassiana (16 ml/L water) 2776.663¢
Ts- Isaria fumosorosea (16 ml/L water) 2706.66

Note: Means with common letter are not significantly different using Tukey's HSD.
**- significant at 1% level

Conclusions

The results of this study indicate that among the various plant extracts and biopesticide tested,
Aloe vera exhibits significant potential as an effective pesticide for managing pests on eggplant. Aloe vera
did not caused any phytotoxic effect on the growth and development of the crop.
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Recommendations

Based on the findings of the study, it is recommended the incorporation of Aloe vera extract into
pest management practices for eggplant cultivation. By adopting Aloe vera extract as a biopesticide,
eggplant farmers can effectively manage pests while promoting sustainable and environmentally friendly
agricultural practices.
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