Vol-10 Issue-3 2024 IJARIIE-ISSN(O)-2395-4396

VERMICOMPOST: ITS PHYSICO-
CHEMICAL PROPERTIES AND EFFECTS
ON SWEET CORN (Zea
mays convar. saccharata

Rhea Mae Domingo Diolata*
1 OJT Coordinator, CFCST- Antipas Extension Unit, Doroluman, Arakan, Cotabato, Philippines

ABSTRACT

This study was conducted from June 29, 2023 to September 12, 2023 at Diolata’s Farmlot in Barangay Camasi,
Pres. Roxas, Cotabato to evaluate the physico-chemical properties of vermicompost and its effects on sweet corn,
evaluate the physico-chemical properties of vermicompost and its effects on sweet corn production. Furthermore,
analyze the cost and return of sweet corn production after 75 days from sowing. The researcher set up the
experiment using a Randomized Complete Block Design with six treatments and four replications of each treatment.
The treatments were RiBaChi, RiBaGo, CoBaChi, CoBaGo, and inorganic fertilizer. All the sweet corn plants
survived. The analysis showed significant differences between the treatments with different vermicompost substrates.
The sweet corn plants treated with inorganic fertilizer grew the tallest (80.33 cm), had the earliest tassels (47.25
days), earliest silks (49.25 days), longest ears (25.15 cm), highest marketable yield (22,786 kg/ha), and highest total
yield (32,098 kg/ha). Among the vermicompost treatments, RiBaChi produced the most ears per plant. The inorganic
fertilizer treatment gave the highest profit of 145,101 pesos or a 239% return on investment after 75 days.
However, the RiBaChi vermicompost treatment also gave a good net profit of P139,594 pesos or a 150% return on
investment. Therefore, if farmers cannot afford inorganic fertilizers, it is recommended to use RiBaChi or CoBaChi
vermicompost instead. These are environmentally-friendly and cost-effective, with RiBaChi giving a net profit of
150% after 75 days from sowing.
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1. INTRODUCTION

Vermicomposting is a cost-effective, environmentally friendly, and sustainable alternative to chemical
methods, offering an effective way to produce organic agricultural products without harming soil and human health
(Adhikary, 2012). Sweet corn, a vegetable rich in carbohydrates and nutrients, is primarily grown for human
consumption especially in the Philippines. The remaining stover is utilized for animal feed and other purposes.

The quality of vermicompost is heavily influenced by the nature and characteristics of the feedstock materials
used. Many waste materials have been successfully used for vermicomposting, including animal wastes (Raza et al.,
2022; Hussain & Abbasi, 2018; Jayakumar et al. 2011;), sewage sludge (Hu et al., 2021; Hait & Tare, 2011), paper
industry waste (Quintern, 2014), plant residues (Morales-Corts et al., 2014), human feces (Yadav et al., 2010), and
food industry wastes (Kostecka et al.,2018; Paczka & Kostecka, 2013). The quality of vermicompost is mostly
dependent on the types of raw materials utilized and the species of earthworm (Jafarpour et al., 2017).

With a growing population and livestock industry, the demand for sweet corn in local markets is expected
to increase (Ambos et al., 2017). Sweet corn cultivation demands significant nutrients, which could cause soil
degradation and yield reduction over time. Using vermicomposting offers a solution by providing nutrients and
improving soil structure (Oyege & Balaji Bhaskar, 2023). Although feedstock materials influence vermicompost
quality and effectiveness as a fertilizer, further research is needed to evaluate using locally available materials as
substrates (Diny et al., 2022).
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As a result, the researcher had conducted this study with the aim of producing low-cost fertilizer, in the
form of vermicomposts, for sweet corn cultivation using locally available substrates such as rice straw, banana
pseudostem, chicken, and goat manure.

This study was conducted to evaluate the physico-chemical properties of vermicompost from the different
substrates and further determine its effect on sweet corns (Zea mays convar. saccharata).

Specifically, this study aimed to:

1. determine the physico-chemical properties of vermicompost;

2. determine the effect of vermicompost substrates on the growth and yield of sweet corns in terms of
survival rate, plant height, number of days to tassel, number of days silking, number of ears per plant, length of ears,
marketable and non-marketable yield, and total yield;

3. record the pest and disease occurrence on sweet corns as applied with vermicompost; and,

4. analyze the cost and return of sweet corn production as applied with vermicompost.

2. METHODOLOGY
Research Design

The study used Randomized Complete Block Design (RCBD) with six (6) treatments and replicated four
(4) times. Treatments were as follows:

To - Control

Ty - RiBaChi (50% Rice straw+20% Banana Pseudostem: 30% Chicken manure)
T2 - RiBaGo (50% Rice straw+20% Banana Pseudostem: 30% Goat manure)

T3 - CoBaChi (50% Rice straw+20% Banana Pseudostem: 30% Chicken manure)
Ty - CoBaGo (50% Rice straw+20% Banana Pseudostem: 30% Goat manure)

Ts - Inorganic Fertilizer

Materials

This study used the following materials and equipment such as: sweet corn seeds (Macho F1), African
Night Crawler (ANC) earthworms, coco coir, rice straw, chicken manure, goat manure, inorganic fertilizer, banana
pseudostem, plow, harrow, vermibed, plastic container, shovel, knapsack sprayer, meter stick, bamboo, bolo, orchid
net, pen, record book, calculator, twine, knife, scissor and plastic bag.

Time and Place of the Study

The researcher conducted the experiment at Camasi, President Roxas, Cotabato from June 29, 2023 to
September 12, 2023 as shown in figure 2. Camasi is situated at approximately 7.2129, 125.0831, located in the
municipality of President Roxas, Cotabato Province, Mindanao, Philippines.

Methods

Field Lay-out

The experimental field followed a Randomized Complete Block Design with four blocks in a 20m x 15m

area. Each block had 0.5m alleys separating it into six plots of 1m x 4m size, with specific treatments randomly
assigned to each plot, as shown in Figure 3.
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Field Lay-out in Randomized Complete Block Design (RCBD)

Block 1 Block 2 Block 3 Block 4

Figure. 3 Field lay- out of the study
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Experimental Process
Preparation of Vermibed and Procurement of Materials

The researcher constructed a concrete vermibed in 1 x 5 x 0.5 meters. Then, the researcher collected the
rice straw, coco coir, banana pseudostem, chicken and goat manures within the locality, while the African night
crawler earthworms were procured at Lenkoy’s farm, President Roxas, Cotabato.

Preparation of Substrates

The researcher gathered agricultural wastes like banana plant stems, rice straw, coconut husk, and animal
manure (chicken and goat) from around the experimental area. The researcher then chopped the banana stems into
smaller pieces to help them break down faster by allowing more air and microbes to get into the material. After that,
the researcher let the chicken and goat manure dry in the air before mixing it with the coconut husk and rice straw
according to the specific ratios needed for each treatment.

Although earthworms can digest a wide range of organic materials and produce high-quality vermicompost,
it was preferred to feed worms with pre-decomposed organic waste for faster action and compost creation. Worms
thrived on pre-decomposed garbage. To accomplish this, the researcher have placed the mixture in plastic sacks and
pre-decomposed in the shade for 15 days (Manaig et al., 2016). Finally, the substrates were agitated and air-dried for
one day after 15 days of pre-decomposting to dissipate heat.

Vermicomposting Process

Following the procedures outlined by Guerrero (2010), the researcher set up the vermicompost by
involving the careful insertion of a substrate mixture weighing 100 kg (according to treatments) into vermiboxes
measuring 1m x 5m x 0.5 meters. Then, the researcher moistened the substrate by spraying it with water. Each box
was populated with 1.5 kilograms of African night crawlers (Eudrilus eugeniae) at a ratio of 1.5 kilograms per 100
kilograms of substrate. To maintain optimal conditions, the researcher had regularly sprayed the combined
substrates with water to prevent drying, ensuring a moisture level of around 60-70 percent. After one month, the
worms were extracted from the substrates, and the resulting vermicompost were gathered using a sieving procedure
that separated any undecomposed material using an orchid net. Finally, the researcher had air-dried the
vermicompost at room temperature for three days before being packed ready for use.

Care and maintenance of Beds

The researcher regularly watered the bed to maintain the pile's moisture content, ensuring watering at least
twice a week, and cleaned periodically the surroundings. Moreover, the researcher employed the use of nets to
enclose the area, preventing the presence of natural enemies of earthworms such as chickens, birds, lizards, toads,
beetles, centipedes, and more.
Nutrient Analysis of Vermicompost

After applying the treatments, the researcher randomly collected 1 kg surface sample of vermicompost,
air-dried at a room temperature, carefully packed, labeled, and subsequently sent to the Regional Soils Laboratory
Department of Agriculture, Davao Region for Physico-chemical analysis.
Pre-planting Soil Physico-chemical Analysis

The researcher randomly collected the soil samples at a depth of 20 cm from the experimental area,
following a zigzag direction, before land preparation. Then, the researcher air-dried the samples at room
temperature, passed through a 2 mm sieve, and then sent to the Regional Soils Laboratory Department of
Agriculture, Davao Region for analysis.

Land Preparation

To get the soil ready for planting, the researcher first cleared an area of 300 square meters by plowing it
twice and then harrowing it once. After that, the researcher divided the cleared area into four equal blocks. Each
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block was then split into six smaller plots. This layout allowed the researcher to assign different treatments to each
plot within the blocks. Doing it this way helps make sure the experiment is set up properly and the results are
accurate.

Application of Treatments

Two weeks before planting, the researcher put 8 kilograms of vermicompost in each plot, based on the
assigned treatments. To make sure the right amount goes into each planting hole, the researcher divided the 8 kg of
vermicompost into 30 equal parts. This means around 266 grams of vermicompost were placed in each planting
hole.

Sowing

The researcher sowed two (2) to three (3) seeds at a distance of 30 cm between rows and 25 cm between
hills. Each plot was planted with sixty plants, out of which thirty plants per plot were randomly tagged as sample
plants (Corn Techno Guide, 2012).
Thinning

The researcher pulled out the excess seedlings, leaving only two seedlings per hill, seven days after
planting, to remove undesirable seedlings and alleviate overcrowding. This action allowed better penetration of
sunlight, facilitated proper aeration, and minimized nutrient competition.
Care and Management

The researcher immediately initiated care and management practices right after sowing and continued until
harvest. The weed population was closely monitored to prevent potential nutrient competition. On the other hand,
the pests and diseases were closely monitored and recorded at day’s interval from the seeds were germinated up to
the harvesting time. Moreover, watering was done when necessary to ensure that the crop received sufficient water.

Tagging of Data Plants

The researcher randomly selected 15 sample plants from data rows in each experimental plot. Then, the
sheet of the white plastic folder was stapled to each data plant to serve as a marker and guide during data collection.

Harvesting

The researcher manually harvested the sweet corns at the dough stage, which occurred 75 days after
planting (DAP).

Post-Plant Soil Sampling Analysis

The researcher collected the soil samples in the experimental area upon the termination of this study. There
were air dried and sent to the Regional Soils Laboratory Department of Agriculture, Davao Region for the analysis
of macronutrients (N-P-K)

Data Gathered

The researcher collected and analyzed data on pre-plant soil properties, survival rate, plant height, days to
tasseling/silking, ears per plant, ear length/circumference, corn weight, marketable/non-marketable yield, total yield,
return on investment, pest/disease incidence, and post-plant soil properties. Statistical Tool for Agricultural
Research (STAR) was used to analyze the data, employing the Least Significant Difference (LSD) test to determine
significant treatment differences.
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Pre-Plant Soil Physico-Chemical Properties. The researcher determined the soil texture, pH, organic matter,
macronutrients, and micronutrients by sending the vermicompost samples to the Regional Soils Laboratory,
Department of Agriculture, Davao Region.

Physico-chemical Properties. The researcher collected the vermicompost samples, air-dried, and then sent
to the Regional Soils Laboratory Department of Agriculture Davao Region for the Physico-chemical analysis. The
data gathered were as follows:

1. Physical Properties such as:
a. Texture
b. Color

2. Chemical Properties such as:
a. pH
b. OM Content
¢.  Macro Nutrients (%)
d. Micro Nutrients (%)

Survival Rate (%). The researcher counted and recorded the survived plants upon the termination of the
study and determined the survival rate using the formula below:
Survival Rate (%) = No. of Plant Survived x 100
Total no. of plants

Plant Height (cm). The researcher tagged and determined the plant height of every sample plant by
measuring its base up to the shoot tip, excluding the tassel, upon the termination of the study.

Number of Days to Tasseling. The researcher counted and recorded the days from sowing up to the first
appearance of the tassel for the sample plants.

Number of Days to Silking. The researcher counted and recorded the days of the sample plants from
sowing up to the first emergence of silk.

Number of Ears per Plant. The researcher counted and recorded the developed ears per plant from 30
sample plants per treatment.

Length of Ears (cm). The researcher determined the length of ears of every sample plant by measuring its
base to the tip using a tape measure during harvest, as shown in Figure 6.

Figure. 6. Length of Ears
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Circumference of Ears (cm). The researcher determined the ear circumference of each sample plant by
measuring it across its length using a tape measure during harvest.

Weight of corn ears. The researcher identified such weight by weighing the corn ears per treatment in
kilogram (kg) during harvest.

Marketable Yield (kg). The researcher identified the marketable yield by weighing the sweet corns that
have no defects and damages during harvest.

Non-marketable Yield (kg). The researcher identified the non-marketable yield by weighing the sweet
corns that has defects and damages during harvest.

Total Yield (kg). The researcher added the weight of the marketable to the non-marketable yield during
harvest in identification of the total yield.

Return of Investment (%). The researcher recorded all the expenses incurred in the study and computed the
return on investment (ROI) using the formula below:

Gross sales — Total expenses
ROI (%) = x 100
Total expenses

Incidence of Insect Pests and Diseases. The researcher evaluated the incidence of insect pests and diseases
on a per plot basis using the following scale by Ocbus (2012):
Rating Scale Description

1 No disease (No plant infested)

2 Slight incidence (1-19% of plant is infested per plot)

3 Moderate incidence (20-39% of plant is infested per
plot)

4 Severe incidence (40% or more of the plants is infested
per plot)

Post- Plant Soil Physico-chemical Properties. The researcher sent the soil samples to the Regional Soils
Laboratory Department of Agriculture Davao Region to determine the soil texture, pH, organic matter, macro and
micronutrients.

Statistical Treatment and Analysis

The researcher analyzed the data using the Statistical Tool for Agricultural Research (STAR). Furthermore,
the Least Significant Difference (LSD) test was used to determine the significant differences among treatments
(IRRI, 2013).

3. RESULTS AND DISCUSSION

This study investigated the effects of different vermicompost substrates on the growth, yield, and
profitability of sweet corn production compared to inorganic fertilizer and a control treatment. The researcher
evaluated various parameters, including plant height, days to tasseling and silking, number of ears, ear length and
circumference, marketable and non-marketable yield, total yield, pest and disease incidence, and return on
investment. The vermicompost substrates consisted of combinations of rice straw, banana pseudostem, coco coir,
chicken manure, and goat manure. The analysis involved examining the physico-chemical properties of the
vermicompost substrates, as well as pre-plant and post-plant soil analyses.

Physico-Chemical Properties of Soil and
Vermicompost Substrates

Pre-Plant Soil Physico-Chemical Analysis

Table 1 shows the result of the pre-plant soil physico-chemical analysis of the experimental area in Camasi,
Pres. Roxas, Cotabato. The said area has a soil pH of 6.10, which is slightly acidic. It contains 2.46% organic matter,
described as medium. The organic carbon is 1.43% and the potassium is 493.30 ppm, both described as very high.
Lastly, the phosphorus is 5.81ppm, which is very low.

The slightly acidic pH and medium organic matter content are generally favorable conditions for most
crops. Additionally, the very high organic carbon level contributes to the soil's ability to retain moisture and

24253 Www.ijariie.com 4916



Vol-10 Issue-3 2024 IJARIIE-ISSN(O)-2395-4396

nutrients effectively. However, the very low phosphorus level presents a significant concern. Phosphorus plays a
crucial role in root development, flowering, and seed production in plants. Without adequate phosphorus, crop
growth and yields may be severely limited. To address this deficiency, applying a phosphorus-rich fertilizer or
incorporating organic matter high in phosphorus could help increase the soil's phosphorus levels to a more optimal
range.

Moreover, the very high potassium level in the soil could potentially lead to nutrient imbalances or toxicity
if left unchecked. Excessive potassium can interfere with the uptake of other essential nutrients by plants.
Monitoring and managing the potassium levels through appropriate fertilization practices or soil amendments may
be necessary to prevent any adverse effects on crop performance. In summary, while the soil conditions are
favorable in some aspects, addressing the phosphorus deficiency and maintaining a proper nutrient balance,
particularly with potassium, will be crucial for optimizing soil conditions and supporting healthy plant growth and
maximum crop Yields.

Table 1. Pre-Plant Soil Physico-Chemical Analysis Result. Regional Soils Laboratory, Department of
Agriculture (DA) Region 11. 2024,

Soil Testing Value Interpretation
pH (1:1) 6.10 Slightly Acidic
OM (%) 2.46 Medium
OC (%) 1.43 Very High
P (ppm) 581 Very Low
K (ppm) 493.30 Very High
Legend:

Sli. A. — Slightly acidic

VL- very low

VH- Very High

Physical Analysis of Vermicompost Substrates

Table 2. Physical Analysis Result of Vermicompost Substrates. Munsell Soil Color Charts.2000

Treatment Hue Value Chroma Color Description Texture
RiBaChi 75YR 2.5 3 Very Dark Brown Sandy Loam
RiBaGo 75YR 2.5 2 Very Dark Brown Sandy Loam
CoBaChi 25 YR 2.5 3 Dark Reddish Brown Sandy Loam
CoBaGo 25YR 2.5 3 Dark Reddish Brown Sandy Loam
Legend:

To — Control

T1— RiBaChi (70% Rice straw + Banana Pseudostem: 30% Chicken manure)

T, — RiBaGo (70% Rice straw + Banana Pseudostem: 30% Goat manure)

T3 — CoBaChi (70% Coco Coir + Banana Pseudostem: 30% Chicken manure)

T4 — CoBaGo (70% Coco Coir + Banana Pseudostem: 30% Goat manure)

Ts — Inorganic Fertilizer

As shown in Table 2, the results of the physical analysis of vermicompost substrates are presented using the
Munsell soil color charts. The Rice straw + Banana pseudo stem + Chicken manure has a hue of 7.5 YR, value of
2.5 and chroma of 3, described as very dark brown color and sandy loam texture. On the other hand, the Rice straw
+ Banana pseudo stem + Goat manure same hue and value with the chroma of 2, described as very dark brown color
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and sandy loam texture. Lastly, Coco coir + Banana pseudo stem + Chicken manure and Coco coir + Banana pseudo
stem + Goat manure has a hue of 2.5 YR, value of 2.5, and a chroma of 3, described as very dark reddish brown
color and sandy loam texture.

Physico-Chemical Properties of Vermicompost Substrates

As shown in Table 3, valuable insights into the chemical properties of different vermicompost substrates
are provided. The highest nitrogen content was observed in RiBaGo with 1.01%, while the lowest nitrogen content
was found in CoBaGo with 0.40%. RiBaChi exhibited the highest phosphorus content at 0.80%, while the lowest
was recorded in CoBaGo with 0.19%. Regarding potassium content, RiBaChi showed the highest percentage at
0.83%, whereas RiBaGo had the lowest with 0.27%. The highest sodium content was found in RiBaChi at 0.06%,
while the lowest was recorded in RiBaGo and CoBaGo with 0.01%. CoBaChi (70% Coco Coir + Banana
Pseudostem: 30% Chicken manure) exhibited the highest calcium content, while CoBaGo had the lowest with
0.07%. Similarly, CoBaChi had the highest magnesium content at 0.21%, and CoBaGo had the lowest with 0.12%.
The highest sulfur content was recorded in CoBaGo with 0.15%, while the lowest was in RiBaChi with 0.12%.
CoBaGo exhibited the highest organic carbon content at 14.09%, while RiBaChi had the lowest with 10.28%. In
terms of organic matter, CoBaGo had the highest percentage at 24.23%, while the lowest was recorded in RiBaChi
with 17.68%. CoBaGo also exhibited the highest soil pH at 7.3, while CoBaChi had the lowest at 6.7.

In summary, the vermicompost substrates displayed variations in nutrient content. RiBaGo had the highest
nitrogen content at 1.01%, while RiBaChi had the highest phosphorus content at 0.80%. In terms of potassium
content, RiBaGo demonstrated the highest percentage at 0.83%. Furthermore, RiBaChi contained the highest sodium
content at 0.06%. RiBaGo had the highest calcium content at 0.17%. Among the substrates, CoBaGo had the highest
magnesium content at 0.21% and recorded the highest sulfur content at 0.19%. Finally, CoBaGo exhibited the
highest organic carbon content at 14.09% and organic matter content at 24.23%. This implies that the choice of
vermicompost substrate can significantly impact nutrient availability, soil fertility, and plant growth. Farmers or
gardeners can utilize this information to select the most suitable substrate for their specific crop requirements and
optimize their agricultural practices.

Table 3. Physico-Chemical Properties of Vermicompost Substrate. Regional Soils Laboratory, Department of
Agriculture (DA) Region 11. 2024.

Description  TotalN P20s K20 Na Ca Mg S ocC oM pH
RiBaChi 0.92 0.80 0.83 0.06 0.11 020 0.12 10.28 17.68 7.0
RiBaGo 1.01 0.31 0.27 0.01 0.17  0.16 0.14 10.76 18.51 7.1
CoBaChi 040 052 069 005 013 021 019 1198 2060 6.7
CoBaGo 0.64 0.19 040 0.01 0.07 0.12 0.15 14.09 24.23 7.3
Legend:

To — Control

T1— RiBaChi (70% Rice straw + Banana Pseudostem: 30% Chicken manure)
T, — RiBaGo (70% Rice straw + Banana Pseudostem: 30% Goat manure)

T3 — CoBaChi (70% Coco Coir + Banana Pseudostem: 30% Chicken manure)
T4 — CoBaGo (70% Coco Coir + Banana Pseudostem: 30% Goat manure)

Ts — Inorganic Fertilizer

This is in line with the study conducted by Jafarpour et al. (2017), which suggests that the quality of
vermicompost is primarily influenced by the raw materials used and the species of earthworms involved.
Additionally, rice straw is an inexpensive source of organic fertilizer with a high carbon-to-nitrogen ratio (Manaig,
2016). Furthermore, organic waste such as chicken manure is suitable as a vermicompost substrate due to its high
concentration of macronutrients, including nitrogen, phosphorus, and potassium, which are essential for plant
growth and development, as stated by Pujiastuti et al. (2018). Goat manure can also be utilized as a vermicompost
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substrate, as it contains both macro and micronutrients and organic acids that can enhance soil quality and support
plant health. Additionally, the use of coco coir as a substrate can provide essential nutrients for plants and contribute
to the overall fertility of the resulting vermicompost (Patil et al. 2017).

Post-Plant Soil Physico-Chemical Analysis

Table 4 presents the results of the post-plant soil physico-chemical analysis conducted in the experimental
area located in Camasi, Pres. Roxas, Cotabato. The area was planted with sweet corn and treated with various
vermicompost substrates. All vermicompost substrates have low nitrogen content ranging from 0.24 to 0.26% and an
adequate amount of phosphorus ranging from 248.19 to 566.25 ppm. The soil pH for all substrates is moderately
acidic, except for RiBaChi, which has a slightly acidic soil pH of 6.2.

Table 4. Post- Plant Soil Analysis of Sweet Corn as Affected by Different Vermicompost Substrates. Regional
Soils Laboratory, Department of Agriculture (DA) Region 11. 2024.

Treatment pH N P
RiBaChi 6.2 Slightly Acidic 0.26 Low 566.25 Adequate
RiBaGo 5.6 Moderately Acidic 0.26 Low 248.19 Adequate
CoBacChi 5.6 Moderately Acidic 0.26 Low 503.61 Adequate
CoBaGo 5.6 Moderately Acidic 0.24 Low 340.87 Adequate
Legend:
To — Control

T1— RiBaChi (70% Rice straw + Banana Pseudostem: 30% Chicken manure)
T, — RiBaGo (70% Rice straw + Banana Pseudostem: 30% Goat manure)

T3 — CoBaChi (70% Coco Coir + Banana Pseudostem: 30% Chicken manure)
T4+ — CoBaGo (70% Coco Coir + Banana Pseudostem: 30% Goat manure)

Ts — Inorganic Fertilizer

Effect of Vermicompost in Sweet Corn Production

The following are the impact of vermicompost on sweet corn production in terms of growth, yield, disease
occurrence and return on investment. Additionally, the results highlight the potential benefits of utilizing
vermicompost as a sustainable and organic approach to enhance sweet corn production.

Survival Rate (%)

As depicted in Table 5, the results of the survival rate analysis for sweet corn plants treated with
vermicompost are presented. The results revealed that 100% sweet corn plants have survived. This implies that all of
sweet corn planted in the study were able to survive.

In relation to the result, experts say that for plants to grow and develop well, the temperature around them,
the nutrients available in the soil, and the right amount of these nutrients (not too little or too much) are important
(Grimblatt et al. 2019). Vermicompost is an excellent planting medium that can improve plant growth at different
stages, from sprouting to fully grown (Ebrahimi et al. 2021). It is rich in plant growth hormones, enzymes that help
plants, and beneficial microorganisms introduced by the earthworms. Using vermicompost instead of chemical
fertilizers is a long-lasting and environmentally-friendly way to promote strong, healthy plant growth and survival
(Rehman et al. 2023; Sinha et al. 2010).
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Table 5. Survival Rate of Sweet Corns as Applied with Vermicompost with Six (6) Treatments and Replicated
Four (4) Times. Camasi, Pres. Roxas, Cotabato, 2024.

Treatment Mean
To- Control 100
T:- RiBaChi 100
T,- RiBaGo 100
Ts- CoBaChi 100
T4- CoBaGo 100
Ts- Inorganic Fertilizer 100
Legend:
To — Control

T1— RiBaChi (70% Rice straw + Banana Pseudostem: 30% Chicken manure)
T, — RiBaGo (70% Rice straw + Banana Pseudostem: 30% Goat manure)

T3 — CoBaChi (70% Coco Coir + Banana Pseudostem: 30% Chicken manure)
T4+ — CoBaGo (70% Coco Coir + Banana Pseudostem: 30% Goat manure)

Ts — Inorganic Fertilizer

Plant Height (cm)

As presented in Table 6, the results of the plant height analysis for sweet corn plants treated with
vermicompost substrates are displayed. The tallest plants, with a height of 280.33 cm, were obtained from the
application of inorganic fertilizer. The analysis of variance indicated significant effects among the treatments.
However, within the vermicompost substrates, CobaGo and RiBaChi significantly produced the tallest plants with a
mean of 273.20 cm and 270.77 cm, respectively. Moreover, the substrates CobaGo and RiBaChi showed significant
differences from the other vermicompost substrates. The results imply that CoBaGo and RiBaChi produced
significantly taller plants among the vermicompost substrates, indicating their potential for enhancing plant height
growth.

This result can be attributed to the vermicompost fertilizer analysis, which state that RiBaChi exhibited the
highest phosphorus content of 0.80%, and also showed the highest potassium percentage of 0.83% with the second-
highest nitrogen content of 0.92%. Furthermore, CoBaGo exhibited the highest organic carbon content of 14.09%
and had the highest organic matter percentage of 24.23%, while ranking third-highest in nitrogen content of 0.64%,
which can enhance the growth of sweet corn production in terms of plant height as shown in Appendix 2c. Thus,
rejecting the null hypothesis that there is no significant effect on the growth and yield of sweet corn production
using different substrates of vermicompost, since the analysis of variance revealed a significant effect at 5% level.

The result aligns with the statement of Kakar et al. (2020) that the application of inorganic fertilizers
contributes to the rapid growth of plants due to their readily water-soluble nutrients, ensuring an immediate and
swift impact since these fertilizers contain a comprehensive array of essential nutrients readily available for plant
uptake. Supporting the result of organic substrates such as CobaGo and RiBaChi produced the tallest plants, several
researchers have highlighted some statements. Fernandez et al. (2010) noted that plant growth is highly stimulated
by vermicompost; it contains nutrients and other essential nutrients like phosphorus and potassium. In particular,
Mariotti et al. (2007) said that coco coir provides a favorable balance between air and water, higher re-wetting
capacity, higher pH, and lower cation exchange capacity (CEC) compared to coco peat.

Moreover, Parmar et al. (2019) stated that banana pseudostem, when used in vermicomposting, seemed to
be richer in NPK content than other substrates. In addition, Tilley (2018) stated that the application of goat manure
in adequate amounts helps for the optimal growth of the plant that contains a higher level of nitrogen. The study
proves that vermicompost serves as an excellent conditioner to improve soil texture and structure. It can hold much
water and more nutrients.
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Table 6. Plant Height of Sweet Corns as Applied with Vermicompost with Six (6) Treatments and Replicated
Four (4) Times. Camasi, Pres.Roxas, Cotabato. 2024.

Treatment Mean
To- Control 200.22¢
T:- RiBaChi 270.77°
T2- RiBaGo 256.90¢
Ts- CoBaChi 245.22¢
T4- CoBaGo 273.20°
Ts- Inorganic Fertilizer 280.33%
F Value 4.34%
v 2.014

Means with the same letter are not significantly different at 0.05 LSD test
*- significant

Legend:
To — Control
T1— RiBaChi (70% Rice straw + Banana Pseudostem: 30% Chicken manure)
T, — RiBaGo (70% Rice straw + Banana Pseudostem: 30% Goat manure)
T3 — CoBaChi (70% Coco Coir + Banana Pseudostem: 30% Chicken manure)
T4+ — CoBaGo (70% Coco Coir + Banana Pseudostem: 30% Goat manure)
Ts — Inorganic Fertilizer

Number of Days to Tassel Formation

The impact of vermicompost on the number of days needed for tassel formation in sweet corn plants is
depicted in Table 7. It was observed that the plants treated with inorganic fertilizer exhibited the earliest tassel
formation with a mean of 47.25 days after sowing. The analysis of variance unveiled a significant distinction among
the treatments in terms of the timing of tassel formation. Further analysis using the Least Significant Difference
(LSD) test indicated that while the earliest tassel formation occurred in sweet corns treated with inorganic fertilizer,
it was not significantly different from the sweet corns treated with any of the vermicompost substrates. This implies
that both the inorganic fertilizer and vermicompost substrates resulted in significantly earlier tassel formation
compared to untreated plants.

Based on the physico-chemical properties of vermicompost substrates as shown in Appendix 2c, RiBaGo
exhibited the highest total nitrogen content of 1.01%, indicating its potential to provide better nitrogen nutrition to
plants, which is crucial for vegetative growth, leaf development, and overall plant health. RiBaChi had the highest
phosphorus content of 0.80%, suggesting its ability to promote root development, flowering, and fruiting in plants,
as phosphorus is an essential macronutrient for plant growth and productivity.

Additionally, RiBaChi also had the highest potassium content of 0.83%, which can enhance plant vigor,
disease resistance, and overall quality, as potassium plays a vital role in water regulation, enzyme activation, and
nutrient translocation within plants. CoBaGo exhibited the highest organic carbon content of 14.09% and organic
matter content of 24.23%, which improves soil structure, water-holding capacity, and nutrient retention, thereby
promoting overall soil health and fertility.

Furthermore, CoBaGo had the highest pH value of 7.3, falling within the slightly alkaline range, which is
generally suitable for most crops as it facilitates the availability of essential nutrients for plant uptake. The high
nutrient content and organic matter levels observed in the vermicompost substrates, particularly RiBaChi, RiBaGo,
and CoBaGo, suggest their potential to enhance plant growth, yield, and overall productivity by providing a
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balanced supply of essential nutrients and improving soil conditions, leading to better crop performance. This
finding rejects the null hypothesis that there is no significant effect on the growth and yield of sweet corn production
using different substrates of vermicompost, since the analysis of variance revealed a significant effect at 5% level.

The increasing levels of inorganic fertilizers (NPK) result in earlier flowering (Dikir & Belete, 2017). As
reported by Singh et al. (2015), inorganic fertilizers contain essential plant nutrients such as N, P, K, Ca, Fe, S, Mg,
and micronutrients in a balanced amount, along with biofertilizers, which contribute to earlier flowering and
fruiting. This finding is also supported by Adhikary’s (2012) that vermicompost promotes excellent growth in
vegetable crops, resulting in more flowers and fruit development.

Table 7. Number of Days to Tassel Formation of Sweet Corns as Applied with Vermicompost with Six (6)
Treatments and Replicated Four (4) Times. Camasi, Pres.Roxas, Cotabato. 2024.

Treatment Mean
To- Control 50.25°
T:- RiBaChi 48.75°
T2- RiBaGo 48.00°
Ts- CoBaChi 48.75°
T4- CoBaGo 49.50%
Ts- Inorganic Fertilizer 47.25?
F Value 4.58%
cv 1.909

Means with the same letter are not significantly different at 0.05 LSD test
*- significant

Legend:
To — Control
T1— RiBaChi (70% Rice straw + Banana Pseudostem: 30% Chicken manure)
T, — RiBaGo (70% Rice straw + Banana Pseudostem: 30% Goat manure)
T3 — CoBaChi (70% Coco Coir + Banana Pseudostem: 30% Chicken manure)
T4+ — CoBaGo (70% Coco Coir + Banana Pseudostem: 30% Goat manure)
Ts — Inorganic Fertilizer

Number of Days to Silking of Sweet Corns

As presented in Table 8 the result pertaining to the number of days required for silking formation in sweet
corns, considering the influenced of vermicompost was observed that the plants treated with inorganic fertilizer
exhibited the earliest silking with a mean of 49.25 days. The analysis of variance indicated a significant effect
among the treatments in terms on the number of days required for silking formation. Further analysis using the Least
Significant Difference (LSD) test revealed that inorganic fertilizer treatment, was not significantly different from the
sweet corns treated with vermicompost.

This suggests that both the application of inorganic fertilizer and vermicompost substrates a significant
impact on the timing of silk formation in sweet corn. This result can be attributed to the physico-chemical properties
of the vermicompost substrates as shown in Appendix 2c, wherein, RiBaGo exhibited the highest total nitrogen
content of 1.01%, indicating its potential to provide better nitrogen nutrition to plants, which is crucial for vegetative
growth, leaf development, and overall plant health.

RiBaChi had the highest phosphorus content of 0.80%, suggesting its ability to promote root development,
flowering, and fruiting in plants, as phosphorus is an essential macronutrient for plant growth and productivity.
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Additionally, RiBaChi also had the highest potassium content of 0.83%, which can enhance plant vigor, disease
resistance, and overall quality, as potassium plays a vital role in water regulation, enzyme activation, and nutrient
translocation within plants. CoBaGo exhibited the highest organic carbon content of 14.09% and organic matter
content of 24.23%, which improves soil structure, water-holding capacity, and nutrient retention, thereby promoting
overall soil health and fertility.

Furthermore, CoBaGo had the highest pH value of 7.3, falling within the slightly alkaline range, which is
generally suitable for most crops as it facilitates the availability of essential nutrients for plant uptake. The high
nutrient content and organic matter levels observed in the vermicompost substrates, particularly RiBaChi, RiBaGo,
and CoBaGo, suggest their potential to enhance plant growth, yield, and overall productivity by providing a
balanced supply of essential nutrients and improving soil conditions, leading to better crop performance.

This implies that vermicompost has the potential to contribute to the promotion of flowering and fruiting in
plants which rejects the null hypothesis that here is no significant effect on the growth and yield of sweet corn
production using different substrates of vermicompost. Thus, rejecting the null hypothesis that there is no significant
effect on the growth and yield of sweet corn production using different substrates of vermicompost, since the
analysis of variance revealed a significant effect at 5% level.
singh to Singh et al. (2015), inorganic fertilizer is a readily available source of essential plant nutrients that promotes
earlier flowering and early silk formation. This finding aligns with the observations of Singh et al. (2015) who cited
Arancon et al. (2006), suggesting that vermicompost, due to its ability to enhance microbial diversity and activity
during the vermicomposting process, may act as a primary source of plant growth regulators resulting from
interactions between microorganisms and earthworms. This implies that vermicompost has the potential to
contribute to the promotion of flowering and fruiting in plants.

Furthermore, Adhikary (2012) emphasized the positive impact of vermicompost on the growth of vegetable crops,
leading to enhanced fruit development.

The findings aligned with the study of Singh et al. (2015) that inorganic fertilizer is a readily available
source of essential plant nutrients that promotes earlier flowering and early silk formation. This finding also
conforms with the observations of Singh et al. (2015), suggesting that vermicompost, due to its ability to enhance
microbial diversity and activity during the vermicomposting process, may act as a primary source of plant growth
regulators resulting from interactions between microorganisms and earthworms. Furthermore, Adhikary (2012)
emphasized the positive impact of vermicompost on the growth of vegetable crops, leading to enhanced fruit
development. Lastly, Singh et al. (2020) highlighted the significant influence of vermicompost on crop fruiting,
indicating its potential for improving yields.

Table 8. Number of Days to Silking of Sweet Corns as Applied with Vermicompost with Six (6) Treatments
and Replicated Four (4) Times. Camasi, Pres.Roxas, Cotabato. 2024.

Treatment Mean
To- Control 53.75°
T;- RiBaChi 50,252
T2- RiBaGo 50.50?
Ts- CoBaChi 49 752
T4- CoBaGo 50.502
Ts- Inorganic Fertilizer 49.252
F Value 4.58*%
Cv 1.912

Means with the same letter are not significantly different at 0.05 LSD test
*- significant

24253 Www.ijariie.com 4923



Vol-10 Issue-3 2024 IJARIIE-ISSN(O)-2395-4396

Legend:
To — Control
T1— RiBaChi (70% Rice straw + Banana Pseudostem: 30% Chicken manure)
T, — RiBaGo (70% Rice straw + Banana Pseudostem: 30% Goat manure)
T3 — CoBaChi (70% Coco Coir + Banana Pseudostem: 30% Chicken manure)
T4 — CoBaGo (70% Coco Coir + Banana Pseudostem: 30% Goat manure)
Ts — Inorganic Fertilizer

Number of Ears

Based on the data presented in Table 9, it was observed that the greatest number of ears were obtained from
plants treated with RiBaChi, with a mean of 1.03, and CoBaChi, also with a mean of 1.03. The analysis of variance
(ANOVA) showed a significant effect among the treatments in terms of the number of ears. The Least Significant
Difference (LSD) further reveals that most ears were from sweet corn applied with RibaChi and CoBaChi but not
significantly different from the sweet corns applied with CoBaGo. The result of the physico-chemical analysis of the
vermicompost substrate implies that RiBaChi exhibited a high total nitrogen content of 0.92%, which enhanced
vegetative growth, leaf development, and overall plant health.

It contained the highest phosphorus level of 0.80% among all substrates, promoting root development,
flowering, and fruiting, as phosphorus is essential for plant growth and productivity. RiBaChi also had the highest
potassium content of 0.83%, enhancing plant vigor, disease resistance, and overall quality. Potassium plays a crucial
role in water regulation, enzyme activation, and nutrient translocation within plants. Furthermore, RiBaChi had an
organic carbon content of 10.28% and an organic matter content of 17.68%, contributing to improved soil structure,
water-holding capacity, and nutrient retention. Notably, its pH of 7.0 is within the neutral range, suitable for most
crops and facilitating the availability of essential nutrients. On the other hand, CoBaChi had a lower total nitrogen
content of 0.40% compared to RiBaChi, potentially limiting vegetative growth and plant health.

However, its phosphorus content of 0.52% is still a good source for promoting root development,
flowering, and fruiting, although lower than RiBaChi's. CoBaChi had a potassium content of 0.69%, contributing to
improved plant vigor, disease resistance, and overall quality, though lower than RiBaChi's. Significantly, CoBaChi
had higher organic carbon (11.98%) and organic matter (20.60%) content than RiBaChi, improving soil structure,
water-holding capacity, and nutrient retention, promoting overall soil health and fertility. Notably, its pH of 6.7 falls
within the slightly acidic range, which may still be suitable for many crops, but some nutrients may be less available
for plant uptake compared to a neutral or slightly alkaline pH. Thus, rejecting the null hypothesis that there is no
significant effect on the growth and yield of sweet corn production using different substrates of vermicompost since
the analysis of variance revealed a significant effect at 5% level.

Table 9. Number of Ears of Sweet Corns as Applied with Vermicompost with Six (6) Treatments and
Replicated Four (4) Times. Camasi, Pres.Roxas, Cotabato. 2024.

Treatment Mean
To- Control 1.00P
Ti- RiBaChi 1.032
T,- RiBaGo 1.00°
Ts- CoBaChi 1.032
T4- CoBaGo 1.01%
Ts- Inorganic Fertilizer 1.00°
F Value 4.59*
cv 1.906
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Means with the same letter are not significantly different at 0.05 LSD test

*- significant

Legend:
To — Control
T1— RiBaChi (70% Rice straw + Banana Pseudostem: 30% Chicken manure)
T, — RiBaGo (70% Rice straw + Banana Pseudostem: 30% Goat manure)
T3 — CoBaChi (70% Coco Coir + Banana Pseudostem: 30% Chicken manure)
T4 — CoBaGo (70% Coco Coir + Banana Pseudostem: 30% Goat manure)
Ts — Inorganic Fertilizer

The result aligns with Munroe's statement in 2007 that the rice straw exhibits high absorbency, good
bulking potential, and a high carbon-to-nitrogen ratio. Parmar et al. (2019) also noted that the banana pseudo stem,
when used as a substrate in vermicomposting, contains a richer NPK content compared to others. Additionally, coco
coir is rich in potash but low in nitrogen and phosphorus; however, it contains an appreciable amount of
micronutrients that can be utilized in nutrient uptake by plants (Steve, 2018).

Similarly, with the beneficial effects of chicken manure as a source of nutrients and high CEC, it can
enhance crop yield and improve the quality of the crop yield (Dikinya & Mufwanzala, 2010 as cited by Ndubuaku et
al., 2014). Furthermore, Gichaba et al. (2020) reported that the maximum yield was attributed to goat manure-based
vermicompost application in the soil, enhancing the biochemical potential of the soil, which in turn affected plant
production.

Length of Ears (cm)

As shown in Table 10, the results regarding the length of ears in sweet corn, considering the effect of
vermicompost treatments, are presented. The analysis of variance revealed significant effects among the treatments
in terms of the length of ears. The longest ears were obtained from plants treated with inorganic fertilizer, with a
mean of 25.15 cm. However, this result was not significantly different from the untreated plants and those treated
with vermicompost substrates, specifically RiBaChi with a mean of 23.64 cm, RiBaGo with a mean of 23.30 c¢cm,
and CoBaChi with a mean of 23.05 cm. Consequently, it can be inferred that untreated plants and plants treated with
inorganic fertilizer, RiBaChi, RiBaGo, and CoBaChi significantly contributed to the longest ears.

This result can be attributed to the physico-chemical analysis of the vermicompost substrates, as shown in
Appendix 2c. RiBaChi exhibited a high total nitrogen content of 0.92%, enhancing vegetative growth, leaf
development, and overall plant health. It contained the highest phosphorus level of 0.80%, promoting root
development, flowering, and fruiting, as phosphorus is essential for plant growth and productivity. RiBaChi also had
the highest potassium content of 0.83%, enhancing plant vigor, disease resistance, and overall quality, as potassium
plays a crucial role in water regulation, enzyme activation, and nutrient translocation within plants. Furthermore,
RiBaChi had an organic carbon content of 10.28% and an organic matter content of 17.68%, contributing to
improved soil structure, water-holding capacity, and nutrient retention. Its pH of 7.0 is within the neutral range,
suitable for most crops and facilitating the availability of essential nutrients.

RiBaGo exhibited the highest total nitrogen content of 1.01%, indicating its potential to provide better
nitrogen nutrition for plants, which is crucial for vegetative growth, leaf development, and overall plant health.
However, it had lower phosphorus (0.31%) and potassium (0.27%) contents compared to RiBaChi, potentially
limiting its ability to promote root development, flowering, fruiting, and overall quality to the same extent. CoBaChi
had lower total nitrogen (0.40%) and potassium (0.69%) contents than RiBaChi, potentially limiting vegetative
growth, plant health, and quality. Nevertheless, its phosphorus content of 0.52% is still considered a good source for
promoting root development, flowering, and fruiting. Significantly, CoBaChi had the highest organic carbon
(11.98%) and organic matter (20.60%) content, improving soil structure, water-holding capacity, nutrient retention,
and overall soil health and fertility.

Its pH of 6.7 falls within the slightly acidic range, which may still be suitable for many crops, but some
nutrients may be less available for plant uptake compared to a neutral or slightly alkaline pH. This finding proves
that vermicompost can be a substitute for inorganic fertilizer in sweet corn production. These findings align with the
results of this study, rejecting the null hypothesis that there is no significant effect on the growth and yield of sweet
corn production using different substrates of vermicompost since the analysis of variance revealed a significant
effect at 5% level.

The used of rice straw, coco coir, banana pseudostem, chicken manure, and goat manure increases the
length of sweetcorn, which conforms to the statement of Saputra et al. (2017) that coco coir, particularly, has better
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aeration and a better balance of air and water, as well as a stronger rewetting capability. If it is added to the
vermicomposting, the worms can decompose the substrates faster. Banana pseudostem when used in
vermicomposting seemed to be richer in NPK content than other substrates (Parmar et al., 2019). In addition, as per
Munroe (2007) and Manaig (2016) rice straw is used as bedding material because it has high absorbency, good
bulking potential, and a high carbon-to-nitrogen ratio that can increase the decomposition in vermibed.

Furthermore, Wah & Eyo (2014) highlighted that goat manure was also found to be an efficient source of
N, P, K, Ca, Mg, and organic matter that significantly increased the length of ears of corn, okra, and celosia. In
addition, chicken manure acts as a good soil amendment and fertilizer that provides nutrients such as Nitrogen,
Phosphorus, and Potassium concentrations (Agaba et al., 2023; Duncan, 2005). One of the benefits of chicken
manure is the improvement of soil fertility and crop yield as stated by Thepsilvisut et al. (2022) that can be observed
on the yield performance of the sweet corn. This once again proves the null hypothesis, that there is no significant
effect on the growth and yield of sweet corn production using different substrates of vermicompost, cannot be
accepted.

Table 10. Length of Ears of Sweet Corns as Applied with Vermicompost with Six (6) Treatments and
Replicated Four (4) Times. Camasi, Pres.Roxas, Cotabato. 2024.

Treatment Mean
To- Control 23.53P
T:- RiBaChi 23.64°
T,- RiBaGo 23.30P
Ts- CoBaChi 23.05%
T4- CoBaGo 22.22¢
Ts- Inorganic Fertilizer 25.152
F Value 4.36*
cv 1.962

Means with the same letter are not significantly different at 0.05 LSD test

*- significant

Legend:
To — Control
T1— RiBaChi (70% Rice straw + Banana Pseudostem: 30% Chicken manure)
T, — RiBaGo (70% Rice straw + Banana Pseudostem: 30% Goat manure)
T3 — CoBaChi (70% Coco Coir + Banana Pseudostem: 30% Chicken manure)
T4 — CoBaGo (70% Coco Coir + Banana Pseudostem: 30% Goat manure)
Ts — Inorganic Fertilizer

Marketable Yield (kg)

As presented in Table 11, the results regarding the marketable yield of sweet corn, considering the
influenced of vermicompost substrates, are provided. The statistical analysis indicated a significant variance among
the treatments in terms of marketable yield. It is worth noting that the highest marketable yield, measuring 22786.45
kg/ha, was observed in plants treated with inorganic fertilizer. However, among the vermicompost substrates sweet
corn treated with RiBaChi exhibited the highest yield among all the treatments, with 15531.25 kg/ha. This implies
the physico-chemical analysis of the vermicompost substrates, as shown in Appendix 2c, revealed that RiBaChi
exhibited a high total nitrogen content of 0.92%, enhancing vegetative growth, leaf development, and overall plant
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health. It contained the highest phosphorus level of 0.80%, promoting root development, flowering, and fruiting, as
phosphorus is essential for plant growth and productivity.

RiBaChi also had the highest potassium content of 0.83%, enhancing plant vigor, disease resistance, and
overall quality, as potassium plays a crucial role in water regulation, enzyme activation, and nutrient translocation
within plants. Furthermore, RiBaChi had an organic carbon content of 10.28% and an organic matter content of
17.68%, contributing to improved soil structure, water-holding capacity, and nutrient retention. Its pH of 7.0 is
within the neutral range, suitable for most crops and facilitating the availability of essential nutrients.

These findings suggest that while inorganic fertilizer can result in the highest marketable yield, the specific
vermicompost treatment of RiBaChi also has the potential to significantly enhance the yield of sweet corn. The
results also suggest that both inorganic fertilizer and RiBaChi contribute to maximizing sweet corn yield. The
increased yield observed in sweet corn treated with vermicompost can be attributed to its properties. Vermicompost
provides a rich source of nutrients and contributes to soil improvement through enhanced cation exchange capacity
and soil texture. This highlights the potential of vermicompost as a standalone treatment for sweet corn
development. These findings align with the results of this study, rejecting the null hypothesis that there is no
significant effect on the growth and yield of sweet corn production using different substrates of vermicompost since
the analysis of variance revealed a significant effect at 5% level.

The findings are aligned to the study of Soyfan and Sara (2018) highlighted the efficacy of inorganic
fertilizers in enhancing yield, attributing it to their ability to deliver nutrients promptly to crops, particularly during
the early vegetative growth stage, and their effectiveness extending up to the reproductive stage. Rejecting the null
hypothesis that there is no significant effect on the growth and yield of sweet corn production using different
substrates of vermicompost.

Table 11. Marketable Yield (kg/ha) of Sweet Corns as Applied with Vermicompost with Six (6) Treatments
and Replicated Four (4) Times. Camasi, Pres. Roxas, Cotabato. 2024.

Treatment Mean (kg/ha)
To- Control 6598.95¢
T:- RiBaChi 15531.25P
T.- RiBaGo 12359.37¢
Ts- CoBaChi 14000.00
Ts- CoBaGo 12067.70°
Ts- Inorganic Fertilizer 22786.45?
F Value 3.62*
cv 2.72

Means with the same letter are not significantly different at 0.05 LSD test
*- significant

Legend:
To — Control
T, — RiBaChi (70% Rice straw + Banana Pseudostem: 30% Chicken manure)
T, — RiBaGo (70% Rice straw + Banana Pseudostem: 30% Goat manure)
T3 — CoBaChi (70% Coco Coir + Banana Pseudostem: 30% Chicken manure)
T4 — CoBaGo (70% Coco Coir + Banana Pseudostem: 30% Goat manure)
Ts — Inorganic Fertilizer
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Non-Marketable Yield (kg)

As shown in Table 12, the results regarding the non-marketable yield of sweet corn, considering the effect
of vermicompost treatments, are presented. The analysis of variance revealed a significant effect among the
treatments in terms of the non-marketable yield. Further analysis using the Least Significant Difference (LSD) test
revealed that the untreated sweet corn exhibited the least non-marketable yield. This implies that the absence of any
treatment resulted in the lowest non-marketable vyield, indicating the potential benefits of implementing
vermicompost treatments in reducing the non-marketable yield in sweet corn production. As per observation, there
were more ears developed, but not all were marketable since some of them had abnormal ears.

Table 12. Non- Marketable Yield (kg/ha) of Sweet Corns as Applied with Vermicompost with Six (6)
Treatments Replicated Four (4) Times. Camasi, Pres.Roxas, Cotabato. 2024.

Treatment Mean (kg/ha)

To- Control 8494.792
T1- RiBaChi 10572.92°
T,- RiBaGo 11630.21°
Ts- CoBaChi 11703.13°
Ts- CoBaGo 18302.08¢
Ts- Inorganic Fertilizer 9311.46%
F Value 3.54*

cv 2.543

Means with the same letter are not significantly different at 0.05 LSD test

*- significant

Legend:
To — Control
T1— RiBaChi (70% Rice straw + Banana Pseudostem: 30% Chicken manure)
T, — RiBaGo (70% Rice straw + Banana Pseudostem: 30% Goat manure)
T3 — CoBaChi (70% Coco Coir + Banana Pseudostem: 30% Chicken manure)
T4+ — CoBaGo (70% Coco Coir + Banana Pseudostem: 30% Goat manure)
Ts — Inorganic Fertilizer

Total Yield (kg)

Based on the data presented in Table 13, the total yield of sweet corn as affected by different vermicompost
treatments. Notably, the highest yield was recorded in plants treated with inorganic fertilizer. The statistical analysis
revealed significant variations among the treatments concerning total yield, as confirmed by the Least Significant
Difference (LSD) test. Although inorganic fertilizer yielded the highest output of 32097.92 kg/ha, it was statistically
indistinguishable from sweet corns treated with CoBaGo vermicompost with 30369.79 kg/ha. Consequently, both
inorganic fertilizers and vermicompost substrates demonstrated their effectiveness in maximizing the sweet corn
yield.

This implies that total yield was significantly affected by the physico-chemical analysis as shown in
appendix 2c¢ which revealed that the vermicompost substrate CoBaGo contained a total nitrogen content of 0.64%,
lower than RiBaChi (0.92%) and RiBaGo (1.01%) but higher than CoBaChi (0.40%). This nitrogen level supported
vegetative growth and plant health, but was not as optimal as substrates with higher nitrogen contents. CoBaGo
exhibited the lowest phosphorus content of 0.19% among all substrates, limiting root development, flowering, and
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fruiting, as phosphorus is essential for these processes. Its potassium content was 0.40%, lower than RiBaChi
(0.83%) and CoBaChi (0.69%) but higher than RiBaGo (0.27%), contributing to improved plant vigor, disease
resistance, and overall quality, but not to the same extent as substrates with higher potassium levels.

Significantly, CoBaGo had the highest organic carbon (14.09%) and organic matter (24.23%) contents,
improving soil structure, water-holding capacity, nutrient retention, and overall soil health and fertility, which are
crucial for plant growth and productivity. Its pH of 7.3 was within the slightly alkaline range, suitable for most crops
and facilitating nutrient availability. The high organic matter content of CoBaGo compensated for its lower nitrogen,
phosphorus, and potassium levels, improving soil structure and fertility. The slightly alkaline pH favored nutrient
availability and plant growth, but the low phosphorus content required supplementation for optimal plant
development. The moderate nitrogen and potassium levels supported vegetative growth and plant health but may
need additional sources for higher yields and better crop quality.

CoBaGo was suitable for crops thriving in slightly alkaline soils and tolerating lower phosphorus levels or
when supplemented with additional nutrients. Overall, CoBaGo's high organic matter content and suitable pH
provided significant benefits for soil health and fertility, making it a viable option for crop production when
combined with appropriate nutrient management strategies. Both inorganic fertilizer and vermicompost substrates
have proven to be effective in maximizing sweet corn yield, therefore rejecting the null hypothesis that there is no
significant effect on the growth and yield of sweet corn production using different substrates of vermicompost since
the analysis of variance revealed a significant effect at 5% level.

The efficacy of inorganic fertilizers in enhancing yield is underscored by this outcome, attributed to their
ability to deliver nutrients promptly to crops, particularly during the early vegetative and reproductive growth stages.
Studies by Babbu et al. (2015) have demonstrated that chemical fertilizers contribute to higher cation exchange
capacity, leading to improved soil texture and plant growth. On the other hand, vermicompost substrates, especially
incorporated with coco coir, provide an optimal environment for growth, characterized by a balanced air-water ratio,
pH levels, and re-wetting capacity. However, their cation exchange capacity is lower compared to coco peat
(Nichols, 2007).

Furthermore, the utilization of banana pseudo stem in vermicompost production enriches the substrate with
essential nutrients, as reported by Kavitha et al. (2010). Vermicomposting with banana pseudo stem results in a
substrate with higher NPK content compared to other materials (Parmar et al. 2019). Additionally, goat manure,
another component of vermicompost, contains a wide range of nutrients, organic acids, and hormones that are not
typically found in inorganic fertilizers. These components, along with observed enhancements in plant biomass,
highlight the potential of vermicompost to efficiently boost crop yield. The efficacy of vermicompost in enhancing
crop yield aligns with earlier qualitative assessments, as emphasized by Lazcano and Dominguez (2011), further
solidifying its importance in modern agricultural practices.

Table 13. Total Yield (kg/ha) of Sweet Corns as Applied with Vermicompost with Six (6) Treatments
Replicated Four (4) Times. Camasi, Pres.Roxas, Cotabato. 2024.

Treatment Mean (kg/ha)

To- Control 15093.75?
T1- RiBaChi 26104.17°
T.- RiBaGo 23989.58°
Ts- CoBaChi 25703.13°
Ts- CoBaGo 30369.79°¢
Ts- Inorganic Fertilizer 32097.92¢
F Value 3.85*%

Ccv 2.304

Means with the same letter are not significantly different at 0.05 LSD test
*- significant
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Legend:
To — Control
T1— RiBaChi (70% Rice straw + Banana Pseudostem: 30% Chicken manure)
T, — RiBaGo (70% Rice straw + Banana Pseudostem: 30% Goat manure)
T3 — CoBaChi (70% Coco Coir + Banana Pseudostem: 30% Chicken manure)
T4 — CoBaGo (70% Coco Coir + Banana Pseudostem: 30% Goat manure)
Ts — Inorganic Fertilizer

Pest and Disease Occurrence

The results indicated that the RiBaGo treatment, had a mean rating of 2.75, suggesting a "Moderate
Incidence” of pests and diseases. In contrast, all other treatments, including the control, RiBaChi, CoBaChi,
CoBaGo, and the inorganic fertilizer, had mean ratings ranging from 3.25 to 4.00, indicating a "Severe Incidence" of
pests and diseases. These findings implied that the RiBaGo vermicompost treatment was the most effective in
reducing the occurrence of pests and diseases on sweet corn plants compared to the other treatments. The RiBaGo
treatment exhibited a moderate level of pests and diseases, while the other treatments experienced severe incidences.
The lower incidence observed in the RiBaGo treatment could be attributed to the suppressive effects of the
vermicompost substrate, which potentially enhanced the diversity and activity of beneficial microbes and
nematodes, leading to the suppression of soil-borne phytopathogens.

The result conforms to the statement of Yatoo et al. (2021) that vermicompost with its rich nutrient content,
plant growth promoters like auxins, gibberellins, cytokinins, and beneficial microbes not only improves the growth
and yield of crops but also increases the diversity and activity of antagonistic microbes and nematodes, which helps
to suppress pests and diseases caused by soil-borne phytopathogens.

Table 14. Pest and Disease Occurrence on Sweet Corns as Applied with Vermicompost with Six (6)
Treatments and Replicated Four (4) Times. Camasi, Pres.Roxas, Cotabato. 2024.

Treatment Mean Description
To- Control 4.00 Severe Incidence
T:- RiBaChi 3.25 Severe Incidence
T».- RiBaGo 2.75 Moderated Incidence
Ts- CoBaChi 4.00 Severe Incidence
T4- CoBaGo 4.00 Severe Incidence
Ts- Inorganic Fertilizer 3.50 Severe Incidence

Legend:
Rating Scale Description

1 0:05-1:00 No Incidence

2 1:01-2:00 1-19% Slight Incidence

3 2:01-3:00 20-39% Moderate Incidence

4 3:01-4:00 40% Or more severe Incidence
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Cost and Return on Investment (ROI)

As shown on the table 15 is the profitability of sweet corn production using different soil amendments,
including control (no amendment), four vermicompost treatments (RiBaChi, RiBaGo, CoBaChi, CoBaGo), and
inorganic fertilizer. The marketable yield column showed the amount of sweet corn that could be sold in the market,
measured in kilograms per hectare (kg/ha). The gross sale column indicated the total money earned. The total
expenses column represented the cost of all inputs and labor required for sweet corn production. The net income
column displayed the profit obtained after subtracting expenses from the gross sale. The ROI (Return on Investment)
column revealed how much profit was earned for every peso spent on sweet corn production.

The inorganic fertilizer treatment resulted in the highest marketable yield and gross sale. However, this
treatment also had the highest total expenses, reducing the net income. Among the vermicompost treatments,
RiBaChi had the highest marketable yield, gross sale, net income, and second-highest ROI. The control treatment
without any soil amendment had the lowest marketable yield, gross sale, net income, and ROI. The higher ROI
represented a more profitable treatment for the farmer. Therefore, the inorganic fertilizer treatment got the highest
ROI of 239.31%, earning P569,661.45. This implies that for every peso spent, a profit of £1.39 will be made after 75
days of sweet corn cultivation. While in the RiBaChi treatment, the farmer earned a profit of £0.50 for every peso
spent, with an ROI of 150.30%.

In summary, while the inorganic fertilizer treatment provided the highest yield and income, it incurred high
production costs; the RiBaChi vermicompost treatment, on the other hand, was also highly profitable with a lower
total expense, making it a cost-effective and environmentally friendly alternative to chemical fertilizers for sweet
corn production.

Table 15. Return on Investment (ROI) of Sweet Corns in kg/ha as Applied with Vermicompost with Six (6)
Treatments Replicated Four (4) Times for 75 Days After Planting. Camasi, Pres.Roxas, Cotabato.

2024.
Marketable Gross Total

Treatments Yield (kg/ha) Sale Expenses Net Income ROI
To- Control 6598.96 164,973.96 145125.00 138,526.04 13.68
T:- RiBaChi 15531.25 388,281.25 155125.00 139,593.75 150.30
T2- RiBaGo 12359.38 308,984.38 155125.00 142,765.63 99.18
Ts- CoBaChi 14000.00 350,000.00 155125.00 141,125.00 125.62
T4- CoBaGo 12067.71 301,692.71 155125.00 143,057.29 94.48
Ts- Inorganic Fertilizer 22786.45 569,661.46 167887.50 145,101.04 239.31
Legend:

To — Control

T1— RiBaChi (70% Rice straw + Banana Pseudostem: 30% Chicken manure)
T, — RiBaGo (70% Rice straw + Banana Pseudostem: 30% Goat manure)

T3 — CoBaChi (70% Coco Coir + Banana Pseudostem: 30% Chicken manure)
T4+ — CoBaGo (70% Coco Coir + Banana Pseudostem: 30% Goat manure)

Ts — Inorganic Fertilizer

4. CONCLUSIONS

It is concluded that RiBaGo had the highest nitrogen and potassium levels, CoBaGo had the highest organic
carbon and organic matter, and RiBaChi was richest in phosphorus and sodium. Generally, sweet corn was
significantly affected by CoBaGo in terms of plant height, RiBaGo in terms of the number of days to tassel
formation, CoBaChi in terms of the number of days to silking, RiBaChi and CoBaChi in terms of the number of
ears, and RiBaChi in terms of ear length. On the other hand, RiBaChi produced the highest marketable yield and
non-marketable yield and CoBaGo produced the highest total yield. Lastly, RiBaGo was the most effective in
reducing the incidence of pest and diseases on sweet corn, and RiBaChi produced plants with the highest ROI.
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