International Journal of Science and Research Archive

eISSN: 2582-8185
Cross Ref DOI: 10.30574/ijsra

IJ S RA Journal homepage: https://ijsra.net/

(RESEARCH ARTICLE) | M) Check for updates ‘

Controlling Armyworm (Spodoptera frugiperda) Pest through the Use of Ginger,
Garlic, and Chili Powder on Growing Mustasa Plant (June 2023)

Abadier Joanna M *, Alcantara Patricia Nicole N, Bandico, Flordeliza A, Waperina, Ana Maria S and Nograda,
King Leonard

Laguna University, Sta. Cruz, Laguna, Philippines.
International Journal of Science and Research Archive, 2024, 11(02), 1352-1361
Publication history: Received on 25 February 2024; revised on 06 April 2024; accepted on 08 April 2024

Article DOI: https://doi.org/10.30574 /ijsra.2024.11.2.0582

Abstract

Growing in popularity as a sustainable and eco-friendly method of food production is organic agriculture. Organic
pesticides have come to light as alternatives to traditional chemical-based pesticides as a result of this trend. Moreover,
organic pesticides offer a sustainable method of crop protection that is consistent with organic farming's guiding
principles. Because of this, there is rising interest in researching alternative pest management strategies, such as using
organic insecticides made from natural ingredients.

Allium sativum (garlic), ginger (Gingiber officinale), and chile (capsicum spp.) are well known for their therapeutic and
anti- fungal uses. Its potential as an efficient and environmentally friendly pest management method has recently come
to light in research. This study was carried out with the intention of repelling and preventing infestations using organic
materials in terms of leaves produce, crops yield, and plant survival. The researchers concluded that the level of
effectiveness of the preferred concentration was 95% of ginger extract, 5% of garlic extract, and 5% of chili powder is
effective with the weighted mean of 6 leaves produce and 30 bunches of crops yield and plant survival
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1. Introduction

In Asia, agriculture is one of the most important livelihoods of the people. Farmers in Asia cultivate different types of
crops including green mustard which can be found in Southeast Asia. In the Philippines, green mustard is referred to as
Mustasa: a green leafy vegetable that is among the healthiest available in the nation. Leaves are frequently used in soups
and stews and are eaten as green leafy vegetables, either raw or pickled in brine. Due to these qualities and applications,
mustard green has become one of the most popular green vegetables in the nation. Its lovely top greens have higher
levels of vitamin A, carotene, vitamin K, and flavonoid antioxidants than other fruits and vegetables. Mustard greens are
avegetable that is packed with nutrients and easily cultivated. These mustard greens contain different pests that depend
on the location. These pests not only damage the crops but also the farmers that suffer the loss of crop yields. Leading
farmers to use pesticides including organic pesticides typically comes from natural resources that can be utilized to
manage pests.

Ginger, garlic, and chili powder have numerous compounds that can be used to repel pests on the crop. It will be utilized
as material to make an organic pesticide to prevent infestations. Chili powder is used by the researcher because it
includes capsaicin, which is known to harm membranes and impair metabolism while acting as an effective insect
repellent. The chemical that gives chili powder its spicy flavor, capsaicin, offends insects, because chili powder has the
potential to irritate or burn some plants. Garlic's well-known sulfur compounds responsible for pungent odor that kill
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or repel many of the most unpleasant garden pests, while it may also drive away certain helpful insects. An effective
natural pesticide is garlic. A plant actively repels insects when garlic extract is taken by it, as a result of natural changes
that occur in the leaf. The researchers want to keep pests out of plants; it is a good idea to use ginger. The chili powder
and garlic may be included in the mixture.

Organic pesticides typically come from natural resources that can be utilized to manage pests. This comprises chemicals
made from plants, minerals, and microbes. Pesticides made from organic plants that rely on a plant's inherent defenses
against insects may not only be effective and affordable for safeguarding crops, but also safer and more beneficial to the
environment. Pesticides made from organic plants that rely on a plant's inherent defenses against insects may not only
be effective and affordable for safeguarding crops, but also safer and more beneficial to the environment. This
insecticide is listed on the label as being effective against a wide range of insect pests, including fall armyworms, which
prey on vegetables.

1.1. Objectives of the study
This study aims to;

e To assess the effectiveness of organic pesticides and the growth and yield of mustasa plants in a controlled
production environment

o To evaluate the efficiency of ginger, garlic, and chili powder as an organic pesticide to control pests and prevent
infestations of the mustasa crops.

e To manipulate the effectiveness of ginger, garlic, and chili powder organic pesticide in the crops after the
application.

2. Materials and methods

2.1. Design

This study will provide an experimental type of research wherein the researchers will use to test the effectiveness of
ginger, garlic, and chili powder organic pesticides. A thorough strategy for gathering and analyzing data in order to
pinpoint causal linkages is known as an experimental design. The design of experiments allows you to have a reasonable
possibility of discovering effects and testing hypothesis that address your research objectives through careful planning.
An experiment is a method for gathering data under controlled circumstances in order to discover and comprehend
causal correlations between variables. Researchers have a wide range of options for designs. The final decision is based
on the study question, available resources, objectives, and constraints. The term "design of experiments" (DOE) is used
by researchers in several disciplines of study to describe experimental design. Both names mean the same thing. Overall
this experimental study will systematically examined the effectiveness of Organic Pesticides (Frost, 2023). Urban
(2022) stated that organic insecticides are compounds that naturally kill pests. They don't hurt either people or animals.

Organic pesticides are also kind to the environment. Pesticides are substances that are applied to kill weeds, bacteria,
fungi, insects, and other pests. Therefore the Humans and animals are not harmed by organic insecticides. Additionally,
they are safer than traditional pesticides. Since many organic pesticides (also known as botanical pesticides) are made
from plants, they won't harm your skin or eyes. These are employed for organic pest management. These natural
pesticides are safe for both human and animal health because they don't contain any hazardous chemicals.

2.2. Materials and Procedure

In the first part of the research, the actual making of the organic pesticide was carried out. The following materials in
making the organic pesticides are (1) Measuring Cup; (2) Measuring spoon; (3) Tupperware; (4) Grater shredder; (5)
Funnel; (6) Gallon; (7) Gloves; (8) Piece of fabric. The procedures on how the organic pesticide was made were (1) Shred
the ginger and garlic separately; (2) Extract the ginger and garlic using the piece of fabric (seperately). (3) Dissolve a
chili powder to water; (4) Strain the excess residue from it; (5) Get the gallon and put 16 cups of water; (6) After filling
up the water, add the extracted ginger and garlic, also the dissolve chili powder. (7) Stir to mix all the materials.

2.3. Data Collection and Analysis

A mustard green seed was spread throughout the plant bed. In collecting the ginger the researchers bought it from the
market, as well as the adding raw material which is the garlic and chili powder. Since the researcher needed four (4)
different concentrations of pesticide, there was a difference in the teaspoons (tsp.) of ginger, garlic and chili powder
that is used per concentration.
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Table 1 The concentration of Ginger, Garlic and Chili Powder in Ratio

Concentration | Percentage of concentration | Ginger (tsp.) | Garlic (tsp.) | Chili Powder (tsp.)
A 90:5:5 144 10 10

B 74:13:13 98 6 6

C 85:8:7 90 7 8

D 80:11:9 120 11 9

As shown in Table 1, concentration A has one hundred forty-four teaspoons (144 tbsp.) of ginger, ten teaspoon (10 tsp.)
of garlic, and ten teaspoons (10 tsp.) of chili powder, for a ratio of 90:5:5, or 90% of ginger, 5% of garlic and, 5% of chili
powder. Concentration B has ninety-eight teaspoons (98 tsp.) of ginger, six teaspoons (6 tsp.) of garlic and six teaspoons
(6 tsp.) of chili powder that has 74: 13:13 ratios (74% in ginger, 13% in garlic, and 13% in chili powder). Concentration
C has ninety teaspoons (90 tsp.) of ginger, seven teaspoons (7 tsp.) of garlic and eight teaspoons (8 tsp.) of chili powder.
Concentration D has one hundred twenty teaspoons (120 tsp.) of ginger, eleven teaspoons (11 tsp.) of Garlic, and nine
teaspoons (9 tsp.) of chili powder.

2.4. Effectivity of Organic Pesticides

Table 2 Number of data points need to determine the effectiveness of organic pesticides in terms of Leaves Produce

Number of leaves in one bunch | Effectivity

6to7 Effective

4to5 Moderate Effective
1to3 Not effective

In the research of Alautuan (2020), dose of water hyacinth liquid bio-organic fertilizer with bio-activator Thricoderma
sp- 16 ml/L, and treatment E, which includes a dose of water hyacinth liquid bio-organic fertilizer with Thricoderma sp.
32 ml/L bio-activator, have the highest average number of green mustard leaves at 10.8 leaves.

Table 3 Number of data points need to determine the effectiveness of organic pesticides in terms of Crop Yield

Number of crop yield and plant survival | Effectivity

21to 30 Effective

11 to 20 Moderate effective
1to 10 Not effective

According to Albert (2023), transplants should be started inside four to six weeks before they are planted outside.
Although mustard may thrive in a variety of soil types, it prefers wet, humus-rich soil. Mustard can withstand some
shade. The best-tasting mustard has leaves that are between 4 and 5 inches (10-13 cm) long. Mulch helps keep the soil
cool and wet to prevent bolting Plant 6 to 10 mustard plants per person living in the home to produce a crop of mustard
greens.

Albert (2023) stated that transplants should be started inside four to six weeks before they are planted outside.
Although mustard may thrive in a variety of soil types, it prefers wet, humus-rich soil. Mustard can withstand some
shade. The best-tasting mustard has leaves that are between 4 and 5 inches (10-13 cm) long. Mulch helps keep the soil
cool and wet to prevent bolting Plant 6 to 10 mustard plants per person living in the home to produce a crop of mustard
greens
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Table 4 The number of data points need to determine the effectiveness of organic pesticides in terms of Plamt Survival

Number of crop yield and plant survival | Effectivity

21to 30 Effective

11to 20 Moderate effective
1to 10 Not effective

3. Results and discussion

3.1. Level of Effectiveness of Concentration A, B, C, and D Organic Pesticide

Table 5 Level of Effectiveness of Different Concentrations Organic Pesticide.

Concentration A Concentration B Concentration C Concentration D
Leaves 142 with weighted | 186 with weighted | 82 with weighted | 77 with weighted
Produce mean of 5 mean of 6 mean of 3 mean of 3
Interpretation | Moderately Effective Effective Moderately Effective | Moderately Effective
Crops Yields 30 30 16 14
Interpretation | Effective Effective Moderately Effective Moderately Effective
Plant Survival | 30 30 16 14
Interpretation | Effective Effective Moderately Effective Moderately Effective

3.2. Level of Effectiveness of Concentration A Organic Pesticide

The concentration A has one hundred forty-four teaspoons (144 tbsp.) of ginger, ten teaspoon (10 tsp.) of garlic, and
ten teaspoons (10 tsp.) of chili powder, for a ratio of 90:5:5, or 90% of ginger, 5% of garlic and, 5% of chili
powder.Concentration A Organic Pesticide in terms of leaves produce, crops yield, and plant survival. As seen in the
table 1 in terms of leaves produce, it has a weighted mean of 5 that indicates as moderately effective, while on crops
yield and plant survival have the total of 30 that remarks as effective. This explains that concentration A is moderately
effective although the green mustard remains to its original number seedlings but the leaves produce is less than the
expected number of developments. dose of water hyacinth liquid bio-organic fertilizer with bio-activator Thricoderma
sp- 16 ml/L, and treatment E, which includes a dose of water hyacinth liquid bio-organic fertilizer with Thricoderma sp.
32 ml/L bio-activator, have the highest average number of green mustard leaves at 10.8 leaves. (Alautuan, 2020).
Transplants should be started inside four to six weeks before they are planted outside. Although mustard may thrive in
a variety of soil types, it prefers wet, humus-rich soil. Mustard can withstand some shade. The best-tasting mustard has
leaves that are between 4 and 5 inches (10-13 cm) long. Mulch helps keep the soil cool and wet to prevent bolting Plant
6 to 10 mustard plants per person living in the home to produce a crop of mustard greens (Albert, 2023)

3.3. Level of Effectiveness of Concentration B Organic Pesticide

The concentration B has ninety-eight teaspoons (98 tsp.) of ginger, six teaspoons (6 tsp.) of garlic and six teaspoons (6
tsp.) of chili powder that has 74:13:13 ratios (74% in ginger, 13% in garlic, and 13% in chili powder). Concentration B
Organic Pesticide in terms of leaf production, crop output, and plant survival. As shown in the table 1, it has a weighted
mean of 6 which suggests effectiveness, whereas crop production and plant survival have a total of 30 which indicates
effectiveness. This explains why concentration B has been effective in terms of the number of leaves produced, crop
output, and plant survival in the plantation area. According to Alautuan (2020) Dose of water hyacinth liquid bio-organic
fertilizer with bio-activator Thricoderma sp. 16 ml/L, and treatment E, which includes a dose of water hyacinth liquid
bio-organic fertilizer with Thricoderma sp. 32 ml/L bio-activator, have the highest average number of green mustard
leaves at 10.8 leaves. Transplants should be started inside four to six weeks before they are planted outside. Although
mustard may thrive in a variety of soil types, it prefers wet, humus-rich soil. Mustard can withstand some shade. The
best-tasting mustard has leaves that are between 4 and 5 inches (10-13 cm) long. Mulch helps keep the soil cool and
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wet to prevent bolting Plant 6 to 10 mustard plants per person living in the home to produce a crop of mustard greens
(Albert, 2023)

3.4. Level of Effectiveness of Concentration C Organic Pesticide

The concentration C has ninety teaspoons (90 tsp.) of ginger, seven teaspoons (7 tsp.) of garlic and eight teaspoons (8
tsp.) of chili powder that has 85:8:7 ratios (85% in ginger, 7% in garlic, and 8 in chili powder). Table 3 shows the
effectiveness of Concentration C Organic Pesticide in terms of leaf production, crop output, and plant survival. As seen
in the table 1, it has a weighted mean of 3 that suggests moderately effective, while crops production and plant survival
have a total of 16 that shows moderately effective. This explains why concentration C is only partially effective, and why
the number of leaves produced, crop output, and plant survival are less protected against plantation pests. dose of water
hyacinth liquid bio-organic fertilizer with bio-activator Thricoderma sp. 16 ml/L, and treatment E, which includes a
dose of water hyacinth liquid bio-organic fertilizer with Thricoderma sp. 32 ml/L bio-activator, have the highest average
number of green mustard leaves at 10.8 leaves (Alautuan, 2020). Transplants should be started inside four to six weeks
before they are planted outside. Although mustard may thrive in a variety of soil types, it prefers wet, humus-rich soil.
Mustard can withstand some shade. The best-tasting mustard has leaves that are between 4 and 5 inches (10-13 cm)
long. Mulch helps keep the soil cool and wet to prevent bolting Plant 6 to 10 mustard plants per person living in the
home to produce a crop of mustard greens (Albert, 2023).

3.5. Level of Effectiveness of Concentration D Organic Pesticide

The concentration D has eighty teaspoons (80 tsp.) of ginger, eleven teaspoons (11 tsp.) of garlic and nine teaspoons (9
tsp.) of chili powder that has 80:11:9 ratios (80% in ginger, 11% in garlic, and 9% in chili powder). The effectiveness of
Concentration D Organic Pesticide in terms of leaf production, crop yield, and plant survival is shown in Table 1. As seen
in the table, it has a weighted mean of 3 indicating moderate effectiveness, whereas crop output and plant survival have
a total of 14 indicating moderate effectiveness. This explains why concentration C is only partially successful, and why
plantation pests are less protected in terms of the amount of leaves produced, crop productivity, and plant survival
(Maitimu and Aloatuan 2020). Dose of water hyacinth liquid bio-organic fertilizer with bio-activator Thricoderma sp.
16 ml/L, and treatment E, which includes a dose of water hyacinth liquid bio-organic fertilizer with Thricoderma sp. 32
ml/L bio-activator, have the highest average number of green mustard leaves at 10.8 leaves (Alautuan, 2020).

Table 6 Significant Difference in the Different Concentrations of Ginger, Garlic, and Chili Powder Organic Pesticides

Variable SS df | MS F P-value F crit | Analysis

Leaves Produce | 270.692 | 3 | 90.231 | 85.863 | 2.49752E-29 | 2.683 | Significant

Crops Yield 7.567 3 | 2522 19.592 | 2.40946E-10 | 2.683 | Significant

Plant Survival 7.567 3 | 2522 19.592 | 2.40946E-10 | 2.683 | Significant

Table 2 corresponds to the significant difference in the level of effectiveness of the Different Concentrations of Ginger,
Garlic, and Chili Powder Organic Pesticides in terms of leaves produce, crops yield, and plant survival. The number of
independent bits of information is represented by the degrees of freedom which is 3. The (F=85.863, p=2.49752E-29)
of the leaves produce indicates that the computed p-value is less than the significance alpha of 0.05. The (F=19.592,
p=2.40946E-10) of the crops yield, and plant survival indicates that the computed p-value is less than the significance
alpha of 0.05. From the given result, it can be implied that there is significant difference in the different concentrations
of Ginger, Garlic, and Chili Powder Organic Pesticides, therefore null hypothesis is rejected. The overall results indicates
that variety of concentrations of Ginger, Garlic, and Chili Powder Organic Pesticides have different effect towards the
mustard green plants to control the pests in the plantation area. In the research of Noble et al. (2022) an average of 2.94
ants were captured for 20 minutes and 4.82 ants were captured for 30 minutes ata 10% concentration of ginger extract.
20% concentration of ginger extract, on average, 0.47 for 20 minutes and 1.18 for 30 minutes. Pardinan et al. (2020)
stated that, the average for the control groups for 20 minutes of water was 1.76; for 30 minutes of water, 2.35; and for
20 minutes of magic chalk, 17.76; and for 30 minutes of magic chalk, 23.82. F = 57.642, p =.000 from a one-way analysis
of variance revealed a significant difference in the number of ants caught between the experimental and control groups.
In the res the 20% ginger extract and magic chalk groups had significantly different numbers of ants caught, according
to Tukey's test. The quantity of ants captured in the ginger extract and negative control groups varied significantly from
each other.
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4. Conclusion

Based on the data gathered, the following conclusions were drawn: Findings showed that there is a significant difference
in between the different concentrations of Ginger, Garlic, and Chili Powder Organic Pesticides in terms of leaves
produce, crops yield, and plant survival; it means that null hypothesis is rejected. (1) The researchers concluded that
using ginger, chili powder and garlic is effective as pesticides for mustasa plant. (2) The researchers concluded that the
concentration B is the correct concentration that can repel the Armyworms. (3) The researchers concluded that the
product can make a difference in terms of crop yields, plant survival and leaves produce. (4)

Recommendation

The researchers concluded that 60 pesos is a fair price for a ginger, garlic and chili powder as organic pesticides.In light
of the above findings and conclusion, the following recommendations are respectfully endorsed: (1) Future researchers
should consider expanding the sample size and including students from lower year levels to obtain a more
comprehensive understanding of anxiety levels towards Mathematics, (2) Future researchers may develop a suitable
rubric to analytically measure the effectiveness of the action plan, (3) Future researchers can build upon the findings of
this study and develop their own action plan or intervention program tailored to addressing math anxiety, and (4)
Interventions can focus on providing parents and family members with resources and support to promote a healthier
and more relaxed approach to academic performance. Additionally, strategies can be developed to assist teachers and
schools in managing student workload more effectively, ensuring that tests and assignments are spaced out to prevent
students from feeling overwhelmed. Programs aimed at enhancing student communication and empathy can also be
adopted, creating a supportive environment where individuals feel heard and valued for their perspectives.
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