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ABSTRACT

This study evaluated the amount of vermicast production from earthworms (Eudrilus eugeniae) and the
primary macronutrient composition using different worm foods. Six treatments were examined, containing
various combinations of topsoil, cow manure, goat manure, and banana pseudostem. The study was conducted
over 57 days. Each treatment had three replicates, each containing 5 kilograms of worm food and
approximately 250 grams of earthworms. The results revealed that topsoil with cow and goat manure yielded
more vermicast, with 3.97 kg dry weight produced. All other treatments possessed essential primary
macronutrients for plant growth, with variations based on concentrations. Notably, the mixture of topsoil and
goat manure exhibited the highest nitrogen content (1.71%), meeting the standard nutrient range of 1.5% to
2.5%. Moreover, a mixture of topsoil and goat manure (1.99%), a mixture of topsoil with goat manure and
banana pseudostem (1.62%), a mixture of topsoil with cow manure and goat manure (1.35%), and a mixture of
topsoil with cow manure and banana pseudostem (1.12%) also met the standard potassium range of 1% to 2%.
Hence, these worm food combinations provide sufficient nutrients for plant growth and development and
promote sustainable farming methods.

Keywords: Banana pseudostem, Cow manure, Earthworms (Eudrilus eugeniae), Goat manure, Nitrogen,
Potassium

I.  INTRODUCTION

Synthetic fertilization has been a common agricultural practice. It has been used due to its dramatic effects on
the yield of high-value vegetable crops. However, long-term fertilization of synthetic fertilizers can result in soil
acidification. This only further resulted in nutrient imbalance, making the soil less fertile and limiting plant
growth and biochemical ingredient formation. Nowadays, using organic fertilizers is an efficient method to
achieve sustainable agricultural development. It is a fertilizer that is derived from organic sources.
Vermicomposting is an ideal organic fertilizer for better growth and yield of many fruits and vegetables. This
can boost plant crop production without synthetic fertilizers that pollute the environment and decrease the
health of people and plants.

This study aims to determine the weight in kg of oven-dried vermicast produced from the different worm foods.
The following are the different worm foods or treatments: first, topsoil (a controlled treatment). Second, a
mixture of topsoil and cow manure (treatment 1). Third, a mixture of topsoil and goat manure (treatment 2).
Fourth, a mixture of topsoil, cow manure, and goat manure (treatment 3). Fifth, a mixture of topsoil, cow
manure, and banana pseudostem (treatment 4). And lastly, a mixture of topsoil, goat manure, and banana
pseudostem (treatment 5). The study assesses whether there are significant differences in the weights of oven-
dried vermicast across the various worm food combinations. Moreover, the research further analyzes the
percentage of primary macronutrients in the vermicast from these different treatments.
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The significance of this research has many important aspects. It provides practical insights into sustainable
agricultural practices. Furthermore, this research offers an alternative to costly and environmentally harmful
synthetic fertilizers. The study is essential for advancing eco-friendly farming methods. It also benefits crop
growth and reduces reliance on chemical inputs. Additionally, it serves as an educational resource for students
and teachers in environmental and agricultural science classes. Farmers and backyard gardeners can also apply
the actionable knowledge gained from this study. This makes agriculturists adopt more sustainable and cost-
effective farming practices. It also helps improve crop yields and quality while supporting personal food
production and environmental sustainability.

II. REVIEW OF LITERATURE
VERMICOMPOSTING

Manohar et al. (2016): Vermicomposting is the process of producing organic fertilizer or vermicompost from
bio-degradable materials with earthworms. It is an eco-friendly alternative fertilizer to chemical fertilizers
which is an excellent growth promoter and protector for crop plants.

Ramnarain et al. (2018): The use of organic sources of fertilizers like vermicompost could be an effective
solution to the problem where it could substitute the chemical inputs in crop productivity and reduce the
economic cost.

Usmani et al. (2019): All beneficial effects of vermicompost include stimulation of root and shoot
development, increasing seed germination, leaf area, root branching, fruit yield, nutritional quality, stimulation
of plant flowering, affecting the biomass, photosynthetic pigments, photosynthesis and respiration rates.

Olle (2019): Vermicast is a biologically active mound containing thousands of bacteria, enzymes, and residues
of plant materials that were not digested by the worms. This contains nutrients that are readily available to
plants. Its activity is like a miniature composting tube that mixes immunized residues.

EARTHWORM (EUDRILUS EUGENIAE)

Singh et al. (2018): Earthworm species Eudrilus eugeniae, Eisenia fetida, Perionyx sansibaricus, Pontoscolex
corethrurus, and Megascolex chinensis were compared for their efficiencies in biodegrading organic wastes and
Eudrilus eugeniae was found to be superb of all these.

Pradnya et al. (2023): Eudrilus eugeniae is commonly known as the African worm or Night Crawler and is an
epigeic earthworm that is considered the most efficient composting agent in the tropics because it grows faster
and has a higher appetite than red worms. They eat organic matter equivalent to their body weight per day.
Thus, the addition of worms to the composting process can increase compost production.

ROLE OF MACRONUTRIENTS OF VERMICAST IN PLANT GROWTH

Mistry et al. (2015): During vermicomposting, the nutrients in vermicast are released and converted into
soluble and available forms, providing essential nutrients such as nitrogen, potassium, and phosphorus.
Mensah et al. (2020): All the essential plant nutrients, N, P, and K are the most limiting macronutrients for
plant growth and development.

Santosa and Priyono (2023): Nitrogen is the main nutrient for plant growth in vegetative formation, such as
leaves, stems, and roots. The use of nitrogen for plants increases plant growth, raises protein levels, and
improves the quality of leafproducing plants.

Razagq et al. (2017): Phosphorus (P205) plays an important role in lateral root morphology and root branching
and influences not only root development but also the availability of nutrients. Therefore, plants have
developed various strategies for obtaining optimum. Phosphorus including increases in root surface area,
specific root length, and rootshoot ratio.

Xu et al. (2020): Potassium, K30, is an essential mineral nutrition for plant growth and development and is
required in large amounts by plants. Furthermore, potassium has a significant effect on the growth and
development of plant roots.

Philippines National Standard (2020): Total N-P205-K20 ranges between 5%-10%. This signifies richness in
nitrogen, phosphorus, and potassium. This abundance offers plants robust growth and development. Actual
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moisture content should be less than or equal to 35%. Additionally, a recommended nutrient analysis of casts is
1.5%-2.5% N, 1.25%-2.25% P05, and 1%-2% K-O.

WORM FOOD USED IN VERMICOMPOSTING

Frouz (2021): Topsoil improves soil conditions and helps transfer beneficial plant materials and soil
organisms, making it an effective method for restoring natural habitats.

Alwaneen (2016): Cow manure vermicompost supplies essential nutrients to plants for stimulating growth as
well as increasing the organic matter contents of soil beneficial for higher plant production.

Gichaba, Muraya, and Ndukhu (2020): Goat manure is more useful when composted rather than when
applied directly and composting can be done using earthworms to produce vermicompost.

Khatua et al. (2018): banana plant-derived wastes can also be utilized for recycling through

vermicomposting. This process can transform the waste into manure, providing an alternative to chemical
fertilizers.

III. RESEARCH METHODOLOGY
RESEARCH SCHEME AND LOCALE

This study employed a quantitative descriptive research approach. This assesses the percentage of primary
macronutrients in vermicast from various worm food treatments. The study was conducted at the Naawan LGU
Department of Agriculture, where diverse worm foods were used in vermicomposting to produce vermicasts.
Subsequently, vermicast samples were analyzed for primary macronutrient levels at the Regional Director, DA
RFO X.

DATA GATHERING PROCEDURE

Data for the study were collected through structured observation and experimentation. Adequate tools and
materials were gathered to ensure proper handling and protection against contaminants during the
vermicomposting process. Each treatment consisted of three replicated containers, totaling 15 containers. Each
container contained 5 kilograms of diverse worm foods (e.g., topsoil, cow manure, goat manure, banana
pseudostem), and about 250 grams of earthworms (Eudrilus Eugeniae). Monitoring of worm food treatments
was diligently carried out to maintain optimal moisture levels. The process was conducted for 25 days.

Table 1: Formulation of Different Treatments

Treatments Worm Foods

Controlled Treatment 4 kg of Topsoil and approximately 250g of earthworm

Treatment 1 (1:4
(1:4) 1 kg of Topsoil + 4 kg of Cow Manure and approximately 250g of earthworm

Treatment 2 (1:4
(1:4) 1 kg of Topsoil + 4 kg of Goat Manure and approximately 250g of earthworm

1 kg of Topsoil + 2 kg of Cow Manure + 2 kg of Goat Manure and approximately
Treatment 3 (1:2:2) 8 & 250g of eart}%worm

Treatment 4 (1:2:2)
1 kg of Topsoil + 2 kg of Cow Manure + 2 kg of Banana Pseudostem and

approximately 250g of earthworm

Treatment 5 (1:2:2) 1 kg of Topsoil + 2 kg of Goat Manure + 2 kg of Banana Pseudostem and
o approximately 250g of earthworm

DATA ANALYSIS

Mean calculations were employed to assess differences in oven-dried vermicast production between
treatments.
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IV.  RESULTS AND DISCUSSION
WEIGHT (KG) OF OVEN-DRIED VERMICAST PRODUCED AMONG VARIOUS WORM FOOD

A mixture of topsoil, cow manure, and goat manure produced the most vermicast, with an average weight of
3.97 kg, followed by a mixture of topsoil and goat manure with an average weight of 3.84 kg, a mixture of
topsoil and cow manure with an average weight of 3.18 kg, a mixture of topsoil, goat manure, and banana
pseudostem with an average weight of 2.82 kg, and a mixture of topsoil, cow manure, and banana pseudostem
with the lowest average weight of 2.41 kg. Furthermore, pure topsoil showed no signs of vermicast production
during or after the vermicomposting process. Moreover, dry vermicast is used as yield data due to its
consistency, ease of handling, and reduced microbial activity. By using dry vermicast, researchers can
standardize conditions across different studies or replicates, enhancing the reliability and comparability of
results.

MACRONUTRIENTS CONTENT OF THE VERMICAST

Nitrogen content of vermicast from various worm foods: Treatment 2 has the highest nitrogen content at
1.71%, followed by Treatment 5 (1.45%), Treatment 3 (1.17%), Treatment 1 (0.71%), and Treatment 4
(0.56%), which shows the lowest nitrogen content. These treatments can serve as organic fertilizers due to the
presence of nitrogen content essential for plant growth; however, their effectiveness relies on the nitrogen
concentration in the vermicast. According to the Philippine National Standard (2020), the standard nitrogen
content in casts ranges from 1.5% to 2.5%. Hence, Treatment 2 meets this standard, providing sufficient
nitrogen nutrients to increase plant growth, raising protein levels, and improving the quality of leaf-producing
plants (Santosa & Priyono, 2023). Treatment 5, while slightly lower, still approaches this range, providing
moderately sufficient nitrogen for plant development [Figure 1].

1.8 1.71%

1.6 50
" 1.5% 1.45%
g 14
g 70
O 12 LITH
s
% 4
E
Z 08 0.71%
s
gﬂ 0.6 0.56%
=
g 04
e
o
& 0.2

0 - -

Recommended Treatment 1 Treatment 2 Treatment 3 Treatment 4 Treatment §

Nitrogen Content
Various Worm Food Treatments

Figure 1: Percentage of nitrogen (N) content among various vermicast

Phosphorus content of vermicast from various worm foods: Treatment 5 exhibits the highest phosphorus
content at 1.13%, closely followed by Treatment 2 (1.12%), Treatment 3 (0.80%), Treatment 1 (0.56%), and
Treatment 4 (0.53%), which displays the lowest phosphorus content. These treatments can function as organic
fertilizers due to the presence of phosphorus nutrients needed for plant growth. However, their effectiveness
depends on the phosphorus concentration in the vermicast. According to the Philippine National Standard
(2020), the standard phosphorus content in casts falls within the range of 1.25% to 2.25%. The result shows
that none of the treatments meet this standard; however, Treatment 5 and Treatment 2 come close to reaching
the standard phosphorus level, providing moderately sufficient phosphorus by increasing root surface area,
specific root length, and root-shoot ratio, as highlighted by Razaq et al. (2017) [Figure 2].
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Figure 2: Percentage of phosphorus (P20s) content among various vermicast

Potassium content of vermicast from various worm foods: Treatment 2 shows the highest potassium
content at 1.99%, followed by Treatment 5 (1.62%), Treatment 3 (1.35%), Treatment 4 (1.12%), and
Treatment 1 (0.99%), which has the lowest potassium content. These treatments can be used as organic
fertilizers as they contain potassium nutrients for plant growth; however, their effectiveness depends on the
concentration of potassium present in the vermicast. According to the Philippine National Standard (2020), the
standard potassium content in casts falls within the range of 1% to 2%. Therefore, treatments 2, 5, 3, and 4
meet this standard and provide sufficient potassium nutrients that affect the growth and development of plant
roots (Xu et al, 2020). Treatment 1 almost reached the standard potassium content, providing moderately
sufficient potassium for plant growth [Figure 3].
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Figure 3: Percentage of potassium (K,0) content amongst various vermicast

Primary macro-nutrients content of vermicast from various worm foods: Treatment 2 has the highest NPK
content at 4.82%, followed by Treatment 5 (4.20%), Treatment 3 (3.32%), Treatment 1 (2.26%), and
Treatment 4 (2.21%). These treatments can function as organic fertilizers, containing essential nutrients for
plant growth; however, their effectiveness depends on the primary macronutrient concentration in the
vermicast. While none meet the standard NPK content range of 5% to 10% according to the Philippines
National Standard (2020), Treatment 2 and Treatment 5 come close, offering moderately sufficient nutrients to
enhance plant growth and improve overall plant health. Nutrient content of goat manure can be influenced by
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what the goats eat as goats have efficient digestive systems that break down organic matter effectively,
resulting in nutrient-dense manure. A study showed that goat manure had high total N, medium available P,
medium exchangeable K, and was moderately alkaline (Gichaba et al., 2020). As a result, when goats' manure is
used in vermicomposting, it provides a wide range of nutrients that are beneficial for soil health and plant
growth [Figure 4].
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Figure 4: Percentage of primary macro-nutrients (N P05 K»0) content amongst various vermicast
V. CONCLUSION

The study showed that topsoil with cow and goat manure produced the most vermicast, while pure topsoil was
impractical. All treatments acted as organic fertilizers, with varying effectiveness based on nutrient
concentrations. Topsoil with goat manure had the highest nitrogen and potassium content, meeting nutrient
standards and promoting plant growth and health. Other treatments nearly met NPK standards, providing
moderately sufficient nutrients for plant growth and crop yields.
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