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ABSTRACT

The study was conducted to determine 
the growth and yield performance of bell 
peppers (Capsicum annuum L.) as applied 
with vermicompost as an organic fertilizer. 
The experiment was conducted from 
November 2019 to February 2020. It was 
laid out in Randomized Complete Block 
Design (RCBD) with five treatments and 
replicated three times as follows: treatment 
1 (control); treatment 2 (150 ml of 
vermitea/liter of water); treatment 3 (200 
ml of vermitea/liter of water); treatment 
4 (250 ml of vermitea/liter of water); and 

treatment 5 (300 ml of vermitea/liter of water). The parameters measured 
were initial plant height (15, 30, and 45 DAP), number of marketable fruits, 
number of non-marketable fruits, number of fruits harvested, weight of 
marketable fruits, weight of non-marketable fruits, weight of fruits harvested, 
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yield in tons per hectare, and return on investment. Statistical analysis revealed 
a highly significant difference in the initial plant height at 15, 30, and 45 
days after planting (DAP), as well as the number and weight of marketable 
fruits. Moreover, there was also a significant difference in the number of 
fruits harvested. However, there was no significant difference in the number 
of non-marketable fruits, weight of non-marketable fruits, weight of fruits 
harvested, and yield in tons/hectare. Treatment 2 achieved the highest return 
on investment of 68.22%.

INTRODUCTION

Bell pepper (Capsicum annuum L.) is widely recognized as a seasoning in 
culinary. Its pigment and pungent substances are widely used in processing. The 
most popular and widely used condiment in the world (Lutz & Freitas, 2008). 
It is a horticultural crop of agronomic value, regarded as the world’s fourth 
most important vegetable. It is a vital source of nourishment and medicine, 
and its production provides jobs in the tropics. The genetic variability in this 
species is extensive and holds considerable potential, which has been leveraged 
to create remarkable variations. Breeding programs are seeking new methods 
to accelerate the development of improved varieties with desired agronomic 
traits (Sánchez et al., 2020; Singh et al., 2018). Moreover, its export market 
is very high (Chopde, 2019) due to its nutritional value (Ashok et al., 2020).

Bell peppers are classified as a culinary product in their dried form, 
alongside chili peppers and paprika (Basu & De, 2003). Fruit is used in salads, 
stuffed or fried, added to soups and stews, dried and used as a culinary seasoning, 
or pickled, while the leaves make a good spinach dish (FAO EcoCrop, 2014). 
Bell peppers are currently gaining popularity in the country due to farmers’ 
economic and adequate profit margins (GOP, 2013).

In 2020, the Philippines shipped 392 metric tons of capsicum (bell 
pepper). In 2019, the country exported 309 tons of capsicum. Capsicum (bell 
pepper) exports increased by 26.12% from 2017 to 2019, bringing in US$1.65 
million for the year (Philippines Capsicum Market Insights, N.D.). Despite 
these reports, Capsicum is only produced in small areas in the Philippines. The 
Cordillera Administrative Region, which produces 45 percent of the country’s 
bell pepper, is followed by Northern Mindanao, which produces 17 percent, 
and the Ilocos region, which produces 13 percent (Negosyong Pinoy, 2018). 
No reports of Capsicum production have been received from the Southern 
Philippines. Hence, it would be interesting to explore whether this high-value 
vegetable can thrive in the region’s climatic conditions.

In terms of nutrient management for Capsicum, farmers typically apply 
commercial fertilizers, such as urea, to supplement growth and muriate of 
potash for stem development. In this study, traditional production systems 
were employed, utilizing organic fertilizers such as vermitea to support and 
enhance the growth and yield of bell peppers.   Vermitea is a liquid produced 
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by earthworm manure after the flow of air. Vermitea is rich in nutrients that 
encourage the growth of rhizobacteria, including nitrogen, phosphorus, 
potassium, and calcium. Gupta et al. (2014) mentioned that vermicompost 
plays an important role in plant growth and development, contributing to 
rooting initiation, root formation, soil organic matter enhancement, and 
environmental quality conservation. Thus, this study was conducted within 
the context of this concept to evaluate the effect of vermitea on the growth 
and yield performance of bell peppers.

Objectives of the Study
This study was conducted to evaluate the growth and yield performance of bell 
pepper (Capsicum annuum L.) as applied with vermitea as organic fertilizer. 
Specially, it sought to answer the following questions:

1. Is there a significant difference in the plant height (initial, 15, 30, and 
45 DAP) of bell pepper (Capsicum annuum L.) as applied with vermitea 
as organic fertilizer?
2. Is there a significant difference in the number of marketable fruits of 
the bell Pepper (Capsicum annuum L.) as applied with vermitea as organic 
fertilizer?
3. Is there a significant difference in the number of non-marketable fruits 
of bell pepper (Capsicum annuum L.)  as applied with vermitea as organic 
fertilizer?
4. Is there a significant difference in the number of fruits harvested of 
bell pepper (Capsicum annuum L.) as applied with vermitea as organic 
fertilizer?
5. Is there a significant difference in the weight of marketable fruits of 
bell pepper (Capsicum annuum L.) as applied with vermitea as organic 
fertilizer?
6. Is there a significant difference in the weight of non-marketable fruits 
of pepper (Capsicum annuum L.) as applied with vermitea as organic 
fertilizer?
7. Is there a significant difference in the weight of fruits harvested from 
bell pepper (Capsicum annuum L.) as applied with vermitea as organic 
fertilizer?
8. Is there a significant difference in the yield in tons per hectare of bell 
pepper
(Capsicum annuum L.) As applied with vermitea as organic fertilizer?
9. What is the return on investment of bell pepper (Capsicum annuum L.) 
as applied with vermitea as organic fertilizer?
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METHOD

Research Locale
Generally, the soil type in Buhangin was characterized by an alluvial sandy 

loam. However, a portion of the area was silt clay loam that extended to the 
shoreline of Davao Gulf. The experimental area where the study was conducted 
has an elevation of approximately 53 meters above sea level. Based on the 
Agro-climatic Map developed by the Philippine Atmospheric, Geophysical, 
and Astronomical Services Administration (PAGASA), Davao Occidental 
has an average rainfall of 87.85 mm per month with a mean temperature 
of 34.3°C. It was blessed with a favorable climate, and the rainfall pattern 
generally conformed to Type IV, characterized by evenly distributed rainfall 
throughout the year. According to Mariano and Jimenez (2017), bell pepper 
grows well in any soil with a pH of 5.5 to 6.5. Production is best in sandy loam 
soil. Its temperature requirement ranges from 25 to 32 degrees Celsius.

Experimental Design
This study was laid out in a Randomized Complete Block Design 

(RCBD) with five (5) treatments replicated three (3) times. Each treatment 
was randomly selected using the draw-lot technique.

The treatments were as follows: 
T1 – Control.
T2 – 150 ml of vermitea/liter of water 
T3 – 200 ml of vermitea/liter of water 
T4 – 250 ml of vermitea/liter of water 
T5 – 300 ml of vermitea/liter of water 

Experimental Field Layout
This study has a total area of 120 square meters, measuring 10 meters 

in width and 12 meters in length. It consisted of 15 plots, each measuring 2 
meters x 3 meters, with a corresponding 0.5-meter alley distance.

Randomization
The drawlot technique was used to assign treatments to their respective 

plots. Laying out and putting up placards for every treatment in each replication 
ensured proper identification of the treatments.

Procurement of Materials
Bell pepper (Capsicum annuum L.) seeds were purchased from Digos 

City Agricultural Supply. Vermicompost and molasses were also purchased 
from Basiawan, Sta. Maria, Davao Occidental.

Preparation of Vermitea
Placed two (2) kilograms of vermicast, two (2) kilograms of molasses in a 
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bucket of five (5) gallons, dissolved two (2) liters of water, and positioned the
aerator. Covered the bucket to keep it free of insects and animals. Placed 

the brewing in a shaded region out of the immediate sunlight. Let it aerate, 
stirring occasionally, for 18 to 24 hours of fermentation.

Cultural Management and Practices

Land Preparation
Good soil preparation was crucial for growing bell peppers. The field 

was prepared, plowed, and harrowed twice to remove weeds and facilitate 
pulverization and good soil tillage.

Seeding of Bell pepper
Seeds were soaked in water overnight to encourage water absorption and 

sown in the seed tray. Pre-germinated seeds result in successful seedlings and 
even crop establishment. When they have one or two pairs of real leaves, the 
seedlings are ready for transplantation.

Pricking and Transplanting
When the seeds had already germinated, they were pricked individually 

to avoid disturbing them, resulting in high mortality. During their subsequent 
treatment and replication, 50 cm was left between hills and 50 cm between 
rows. The bell pepper seedlings were transplanted when they were fully mature 
and able to withstand direct sunlight and heat.

Transplanting
Transplanting was best done during late afternoon or on a cloudy day to 

prevent heat and sun damage to the seedling’s tender roots and leaves. One 
(1) seedling per hill was planted at a depth of five (5) centimeters with a 
0.5-meter distance per hill and 0.5 meter between furrows. 

Fertilizer Application
Vermitea was sprayed three (3) days after planting and at seven (7) day 

intervals until the study was terminated. This was done early in the morning, 
before sunrise, using a hand sprayer to ensure sufficient results.

Watering
Watering was done to prevent soil drying and establish crop growth and 

development. It was done every day or as necessary, except on rainy days, 
to maintain the moisture condition of the soil and plants until they were 
harvested.

Weeding and Cultivation
Weeding was done as soon as weeds emerged on the ground—shallow 
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cultivation at the base promotes aeration and water absorption of the soil.

Pest and Disease Management
To prevent the occurrence of pests such as stem borers, leaf hoppers, birds, 

and rodents, strict and constant monitoring was conducted. When diseases 
occur, infected plants are uprooted and burned.

Harvesting
Harvesting was done seventy (70) days after planting, or at the mature 

green stage, and was done manually. The harvested fruits were in good shape, 
waxy, firm, and shiny. A clear segregation between each treatment must be 
ensured for reliable data gathering. Harvesting was done early in the morning 
using a sharp knife to avoid fruit damage. The fruits were sorted according to 
the marketable standards.

Data Gathered
Plant height (initial, 15, 30, and 45 DAP)

This was done using a measuring tape, extending from the base to the last 
open leaf of the 12 sample plants per treatment and replication.

Number of marketable fruits
This was done by counting the number of marketable fruits in every 

treatment and replication.

Number of non-marketable fruits
This was done by counting the number of non-marketable fruits in every 

treatment and replication.

Number of harvested fruits
This was done by counting all harvested fruits in every treatment and 

replication.

Weight of marketable fruits
This was done by weighing the marketable fruits in every treatment and 

replication using a digital weighing scale. 

Weight of non-marketable fruits
This was done by weighing the non-marketable fruits in every treatment 

and replication using a digital weighing scale.

Weight of fruits harvested
This was done by weighing all fruits harvested in every treatment and 

replication using a digital weighing scale.
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Yield in tons per hectare.
The yield in tons per hectare was computed using the formula: 
Yield (ton/ha) = No. of hills x Weight of fruits x 1 kg x 1 ton  
  hectare          no. of hills/ha       1000g 1000kg

Return on Investment
All treatments were calculated based on production costs. 
ROI = Net Income x 100
 Investment

Statistical Analysis
All data were analyzed using the Analysis of Variance (ANOVA) in 

Randomized Complete Block Design (RCBD). Treatment results with 
significant differences were further analyzed using the Least Significant 
Difference (LSD) test.

RESULTS AND DISCUSSION

Plant Height (Initial, 15, 30, and 45 Days After Planting)
Table 1 shows the growth and yield performance of bell pepper (Capsicum 

annuum L.) in terms of plant height at initial, 15, 30, and 45 days after planting 
(DAP) as affected by the application of vermitea as an organic fertilizer.

At the initial measurement, Treatment 4 recorded the highest plant 
height, with a mean value of 6.07 cm, followed by Treatment 3 (5.95 cm), 
Treatment 5 (5.85 cm), Treatment 1 (5.77 cm), and Treatment 2, which had 
the lowest mean of 5.72 cm.

At 15 DAP, Treatments 4 and 5 had the highest plant heights, both with 
a mean value of 11.25 cm, followed by Treatment 3 (11.05 cm), Treatment 2 
(10.67 cm), and Treatment 1, which had the lowest mean of 8.42 cm.

At 30 DAP, Treatment 4 again showed the highest plant height, with a 
mean of 23.27 cm, followed by Treatment 3 (22.75 cm), Treatment 5 (20.48 
cm), Treatment 2 (20.43 cm), and Treatment 1, which had the lowest mean 
of 16.00 cm.

At 45 DAP, Treatment 3 recorded the highest plant height, with a mean 
of 48.75 cm, followed closely by Treatment 4 (48.43 cm), Treatment 2 (43.07 
cm), and Treatment 5 (41.35 cm). Treatment 1 had the lowest mean value of 
29.60 cm.

Analysis of Variance (ANOVA) revealed a highly significant difference 
among the treatments in terms of growth and yield performance of bell 
peppers, as measured by plant height at 15, 30, and 45 days after planting. 
However, there was no significant difference in initial plant height due to the 
application of vermitea.

Least Significant Difference (LSD) tests showed that at 15 and 30 DAP, 
Treatments 5, 4, 3, and 2 were highly significantly different from Treatment 1 
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(Control). At 45 DAP, Treatments 3 and 4 were highly significantly different 
from Treatment 1, while Treatments 2 and 5 were significantly different from 
Treatment 1. This implies that vermitea application had a highly significant 
effect on plant height at 15, 30, and 45 days after planting.

Vermitea contains about one-third of the microbial activity and diversity 
of solid vermicompost on a volume-to-volume basis (Aracon, 2007a). 
Magpantay (2015) stated that the liquid mixture derived from vermicompost 
can be used as an additional fertilizer to enhance crop growth and increase 
nutrient availability. Vermitea is also an excellent plant growth promoter and 
soil amendment. It produces significant growth differences between plants 
grown in soil and water and those grown in soil and vermitea (Chang, 2013). 
These findings coincide with Aracon’s (2007b) statement that the presence 
of plant growth regulators in vermitea can positively influence plant growth.

Table 1. Plant height (initial, 15, 30, and 45 DAP) of bell pepper (Capsicum 
annuum L.) as applied with vermitea as organic fertilizer

Treatment Mean 
Initial 
(cm)

Mean
15 DAP 
(cm)

Mean
30 DAP 
(cm)

Mean
45 DAP 
(cm)

Tabular F
5%    1%

T1-Control 5.77 8.42 16.00 26.90

T2-150ml vermitea/L of water 5.72 10.57** 20.43** 43.7* 3.84 7.01

T3-200ml vermitea/L of water 5.95 11.05** 22.75** 48.75**

T4-250ml vermitea/L of water 6.07 11.25** 23.27** 48.43**

T5-300ml vermitea/L of water 5.85 11.25** 20.48** 41.35*

CF 2.11ns 33.19** 9.50** 7.48**

CV% 2.11ns 3.44 7.83 11.66
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Figure 1
Measuring plant height (Initial, 15, 30, and 45 DAP)

  Initial    15 DAP

  30 DAP    45 DAP

Number of Marketable Fruits
Table 2 shows the growth and yield performance of bell pepper (Capsicum 

annuum L.) in terms of the number of marketable fruits as affected by the 
application of vermitea as an organic fertilizer. Treatment 3 recorded the 
highest number of marketable fruits with a mean value of 4.12 fruits, followed 
by Treatment 4 (3.72 fruits), Treatment 2 (3.69 fruits), Treatment 5 (3.29 
fruits), while Treatment 1 had the lowest mean value of 2.29 fruits.

Analysis of Variance (ANOVA) revealed a highly significant difference 
among the treatments in terms of the number of marketable fruits. Least 
Significant Difference (LSD) tests showed that Treatments 2, 3, and 4 were 
highly significantly different from Treatment 1 (Control), whereas Treatment 
5 was significantly different from Treatment 1. This implies that the application 
of vermitea has a highly significant effect on the number of marketable bell 
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peppers.
Edwards et al. (2006) explained that the beneficial response may be due to 

plant growth regulators or hormones produced by the high microbial activity 
in vermitea. Pava (2000) reiterated that essential nutrients such as nitrogen, 
phosphorus, potassium, and other macronutrients are responsible for plant 
growth and development. Nitrogen is essential for greening and growth, 
while potassium aids in the translocation of photosynthates necessary for fruit 
bearing.

Vermitea is an effective amendment for promoting plant growth, yield, 
and suppressing diseases and insect pests (Aracon et al., 2012). It contains 
vitamins, amino acids, and various nutrients, including nitrogen, potassium, 
calcium, magnesium, zinc, iron, copper, as well as growth regulators such as 
auxin and cytokinin (Sinha et al., 2010).

Table 2. Number of marketable fruits of bell pepper (Capsicum annuum L.) as 
applied with vermitea as organic fertilizer

Treatment Mean
(Fruit)

CF Tabular F
5%       1%

T1 - Control 2.29

T2 - 150ml vermitea/liter of water 3.69** 7.14** 3.84 7.01

T3 - 200ml vermitea/liter of water 4.12**

T4 - 250ml vermitea/liter of water 3.72**

T5 - 300ml vermitea/liter of water 3.29**
** = highly significant
CV = 13.19%

Figure 2
Counting the marketable fruits of bell pepper 
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Number of Non-Marketable Fruits
Table 3 shows the growth and yield performance of bell pepper (Capsicum 

annuum L.) in terms of the number of non-marketable fruits as affected by the 
application of vermitea as organic fertilizer. Treatment 1 yielded the highest 
number of non-marketable fruits, with a mean value of 1.87 fruits, followed 
by Treatment 4 with a mean of 1.62 fruits, Treatment 3 with a mean of 1.56 
fruits, Treatment 5 with a mean of 1.44 fruits, and Treatment 2 with the lowest 
mean value of 1.32 fruits.

Analysis of Variance (ANOVA) exhibited that there was no significant 
difference among the treatments on the growth and yield performance of bell 
pepper (Capsicum annuum L.) in terms of the number of non-marketable 
fruits as affected by the application of vermitea as organic fertilizer at 5% and 
1% level of significance. 

Table 3. Number of non-marketable fruits of bell pepper (Capsicum annuum L.) as 
applied with vermitea as organic fertilizer

Treatment Mean
(Fruit)

CF Tabular F
5%     1%

T1 - Control 1.87

T2 - 150ml vermitea/liter of water 1.32 2.10ns 3.84 7.01

T3 - 200ml vermitea/liter of water 1.56

T4 - 250ml vermitea/liter of water 1.62

T5 - 300ml vermitea/liter of water 1.44
ns = not significant
CV = 15.98%

Figure 3
Counting the non-marketable fruits of the bell pepper
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Number of Fruits Harvested
Table 4 shows the growth and yield performance of bell pepper (Capsicum 

annuum L.) in terms of the number of fruits harvested as affected by the 
application of vermitea as an organic fertilizer. Treatment 3 recorded the 
highest number of fruits harvested with a mean value of 5.68 fruits, followed 
by Treatment 4 (5.33 fruits), Treatment 2 (5.01 fruits), Treatment 5 (4.73 
fruits), while Treatment 1 had the lowest mean value of 4.17 fruits.

Analysis of Variance (ANOVA) revealed a highly significant difference 
among the treatments in terms of the number of fruits harvested. Least 
Significant Difference (LSD) tests showed that Treatment 3 was significantly 
different from Treatment 1 (Control). Treatments 2 and 4 were significantly 
different from Treatment 1, while Treatment 5 was not significantly different 
from Treatment 1. This implies that the application of vermitea had a 
significant effect on the number of fruits harvested.

The beneficial effects of vermitea are likely due to the presence of 
microorganisms. Plant growth regulators such as plant hormones, fulvic and 
humic acids promote germination, growth, and yield increases. Vermitea is 
rich in beneficial soil microorganisms, fulvic and humic acids, plant growth 
hormones, and available nutrients that enhance plant health (Gunadi, 2016). 
Arancon et al. (2005) reported positive effects of vermitea on pepper yield 
in field experiments, partly attributing this to increased microbial biomass 
and activity, as well as the addition of macronutrients such as phosphorus. 
However, they suggested that the significant contribution might be from plant 
growth regulators, such as humic acids and plant hormones, adsorbed onto 
humic acids.

Plant growth regulators, such as auxins, gibberellins, cytokinins, abscisic 
acid, and ethylene, are signaling molecules that regulate various processes of 
plant development, including fruit development and the formation of mature 
fruit (Ozga & Reinecke, 2003).

Table 4. Number of fruits harvested of bell pepper (Capsicum annuum L.) as 
applied with vermitea as organic fertilizer.

Treatment Mean
(Fruit)

CF Tabular F
5%       1%

T1 – Control 4.17

T2 - 150ml vermitea/liter of water 5.01* 5.31* 3.84 7.01

T3 - 200ml vermitea/liter of water 5.68*

T4 - 250ml vermitea/liter of water 5.33*

T5 - 300ml vermitea/liter of water 4.73ns
* = significant
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CV = 8.74

Figure 4
Counting the fruits of the bell pepper harvested

Weight of Marketable Fruits
Table 5 shows the growth and yield performance of bell pepper (Capsicum 

annuum L.) in terms of the weight of marketable fruits as affected by the 
application of vermitea as an organic fertilizer. Treatment 3 recorded the highest 
weight of marketable fruits with a mean value of 115.23 grams, followed by 
Treatment 2 (104.60 grams), Treatment 4 (96.20 grams), Treatment 5 (86.14 
grams), while Treatment 1 had the lowest mean value of 59.45 grams.

Analysis of Variance (ANOVA) revealed a highly significant difference 
among the treatments in terms of the weight of marketable fruits. Least 
Significant Difference (LSD) tests showed that Treatments 2 and 3 were 
highly significantly different from Treatment 1 (Control), whereas Treatments 
4 and 5 were significantly different from Treatment 1. This implies that 
the application of vermitea had a highly significant effect on the weight of 
marketable fruits.

The positive response in the weight of marketable fruits due to vermitea 
application could be attributed to the synthesis of more assimilates, which play 
a significant role in producing more and larger bell pepper fruits. Application 
of vermitea increases the fresh weight values of marketable bell pepper fruits 
(Abid et al., 2014).

Vermitea promotes plant growth by providing a source of macro and 
micronutrients. While some nutrients are present in inorganic forms and are 
readily available to plants, most are released gradually through mineralization 
of organic matter. Thus, vermitea acts as a gradual-release fertilizer, supplying 
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plants with a dynamic and stable source of nutrients (Kumar, 2016).

Table 5. Weight of marketable fruits of bell pepper (Capsicum annuum L.) as 
applied with vermitea as organic fertilizer

Treatment Mean
(Fruit)

CF Tabular F
5%       1%

T1 – Control 59.45

T2 - 150ml vermitea/liter of water 104.60** 7.24* 3.84 7.01

T3 - 200ml vermitea/liter of water 115.23*

T4 - 250ml vermitea/liter of water 96.20*

T5 - 300ml vermitea/liter of water 86.14ns
** = highly significant
CV = 14.82

Figure 5
Weighing the marketable fruits of bell pepper

 

Weight of Non-Marketable Fruits
Table 6 shows the growth and yield performance of bell pepper (Capsicum 

annuum L.) in terms of the weight of non-marketable fruits as affected by 
the application of vermitea as an organic fertilizer. Treatment 1 recorded the 
highest weight of non-marketable fruits with a mean value of 32.62 grams, 
followed by Treatment 2 with a mean of 25.09 grams, Treatment 4 with 22.26 
grams, Treatment 3 with 22.06 grams, while Treatment 5 had the lowest mean 
value of 19.66 grams.

Analysis of Variance (ANOVA) revealed no significant difference among 
the treatments in terms of the weight of non-marketable fruits at both the 5% 
and 1% levels of significance. This indicates that the application of vermitea 
did not significantly affect the weight of non-marketable fruits in bell pepper.
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Table 6. Weight of non-marketable fruits of bell pepper (Capsicum annuum L.) as 
applied with vermitea as organic fertilizer

Treatment Mean
(Fruit)

CF Tabular F
5%       1%

T1 – Control 32.62

T2 - 150ml vermitea/liter of water 25.09 3.11ns 3.84 7.01

T3 - 200ml vermitea/liter of water 22.06

T4 - 250ml vermitea/liter of water 22.26

T5 - 300ml vermitea/liter of water 19.66

ns = not significant
CV = 20.21

Figure 6
Weighing the non-marketable fruits of bell pepper

Weight of Fruits Harvested
Table 7 shows the growth and yield performance of bell pepper (Capsicum 

annuum L.) in terms of the weight of fruits harvested as affected by the 
application of vermitea as an organic fertilizer. Treatment 3 recorded the 
highest weight of fruits harvested, with a mean value of 137.29 grams, followed 
by Treatment 2 (129.69 grams), Treatment 4 (118.45 grams), Treatment 5 
(105.80 grams), while Treatment 1 had the lowest mean value of 92.07 grams.

Analysis of Variance (ANOVA) revealed no significant difference among 
the treatments regarding the weight of fruits harvested at both 5% and 1% 
levels of significance. This indicates that the application of vermitea did not 
significantly affect the overall weight of the fruits harvested from bell peppers.
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Table 7. Weight of fruits harvested of bell pepper (Capsicum annuum L.) as applied 
with vermitea as organic fertilizer

Treatment Mean
(grams)

CF Tabular F
5%       1%

T1 – Control 92.07

T2 - 150ml vermitea/liter of water 129.69 3.77ns 3.84 7.01

T3 - 200ml vermitea/liter of water 137.29

T4 - 250ml vermitea/liter of water 118.46

T5 - 300ml vermitea/liter of water 105.80

ns = not significant
CV = 13.90%

Figure 7
Weighting the fruits of the bell pepper harvested

Yield in Tons per Hectare
Table 8 shows the growth and yield performance of bell pepper (Capsicum 

annuum L.) in terms of yield in tons per hectare as affected by the application 
of vermitea as an organic fertilizer. Treatment 3 recorded the highest yield, 
with a mean value of 5.49 tons per hectare, followed by Treatment 2 with 5.19 
tons per hectare, Treatment 4 with 4.74 tons per hectare, Treatment 5 with 
4.23 tons per hectare, and Treatment 1 with the lowest mean value of 3.68 
tons per hectare.

Analysis of Variance (ANOVA) revealed no significant difference among 
the treatments in terms of yield, measured in tons per hectare, at both the 5% 
and 1% levels of significance. This indicates that the application of vermitea 
did not significantly affect the yield of bell pepper in terms of tons per hectare.
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Table 8. Yield in tons per hectare of bell peppers (Capsicum annuum L.) as 
applied with vermicompost as an organic fertilizer.

Treatment Mean
(ton/ha)

CF Tabular F
5%       1%

T1 – Control 3.68

T2 - 150ml vermitea/liter of water 5.19 3.46ns 3.84 7.01

T3 - 200ml vermitea/liter of water 5.49

T4 - 250ml vermitea/liter of water 4.74

T5 - 300ml vermitea/liter of water 4.23
ns = not significant
CV = 13.90%

Figure 8
Bell pepper (Capsicum annuum L.)

Return on Investment (ROI)
Table 9 shows the return on investment (ROI) on the growth and 

yield performance of bell pepper (Capsicum annuum L.) as affected by the 
application of vermitea as an organic fertilizer. The results show that Treatment 
2 (200 ml vermitea per liter of water) obtained the highest ROI of 68.22%, 
meaning that for every peso invested, it earned ₱0.68. This was followed by 
Treatment 3 with an ROI of 57.39%. Meanwhile, Treatment 4 (24.89%), 
Treatment 5 (13.90%), and Treatment 1 (3.88%) incurred losses.
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Table 9. Return on investment of bell pepper (Capsicum annuum L.) as applied 
with vermitea as organic fertilizer

Treatment MC LC TC NI ROI

T1 - Control 140.00 220.00 360.00 (14.00) (3.88%)

T2 - 150ml vermitea/L of water 315.00 220.00 535.00 365.00 68.22%

T3 - 200ml vermitea/L of water 395.00 220.00 615.00 353.00 57.39%

T4 - 250ml vermitea/L of water 475.00 220.00 695.00 (173.80) (24.89%)

T5 - 300ML vermitea/L of water 555.00 220.00 775.00 (107.80) (13.90%)

SUMMARY, CONCLUSION, AND RECOMMENDATIONS

Summary
The study was conducted at the Southern Philippines Agri-Business 

and Marine and Aquatic School of Technology (SPAMAST), Institute of 
Agricultural Technology and Entrepreneurial Studies (IATES), Buhangin, 
Malita, Davao Occidental, from November 2019 to February 2020. It aimed 
to determine the growth and yield performance of bell pepper (Capsicum 
annuum L.) as affected by the application of vermitea as an organic fertilizer.

A Randomized Complete Block Design (RCBD) was used with five (5) 
treatments, each replicated three (3) times. The treatments were as follows:

•	 Treatment 1 (Control)
•	 Treatment 2 (150 ml vermitea per liter of water)
•	 Treatment 3 (200 ml vermitea per liter of water)
•	 Treatment 4 (250 ml vermitea per liter of water)
•	 Treatment 5 (300 ml vermitea per liter of water)

The parameters measured included initial plant height (at 15, 30, and 45 
days after planting), number of marketable fruits, number of non-marketable 
fruits, number of fruits harvested, weight of marketable fruits, weight of non-
marketable fruits, weight of fruits harvested, yield in tons per hectare, and 
return on investment.

Statistical analysis revealed a highly significant difference in initial plant 
height at 15, 30, and 45 days, as well as the number and weight of marketable 
fruits, due to the application of vermitea. There was a significant difference in 
the number of fruits harvested. However, no significant differences were found 
in the number of non-marketable fruits, weight of non-marketable fruits, 
weight of fruits harvested, and yield in tons per hectare. The highest return on 
investment recorded was 68.22%.



SPAMAST Research Journal Volume 3 • January 2020

55

LITERATURE CITED

Abid, K., Muhammad, S. M. S., Abdu, R., Sajid, M., Kawsar, A., Amjed, A., & 
Faisal, M. (2014). Influence of nitrogen and potassium levels on growth 
and yield of chillies (Capsicum annuum L.). International Journal of 
Farming and Allied Sciences, 3(3), 260–264.

Alexander, A., & Schroeder, M. (1999). Modern trends in foliar fertilization. 
Journal of Plant Nutrition, 10(9), 1391–1399.

Anon, L. (2007). Final report on the safety assessment of Capsicum annuum 
extract, Capsicum annuum fruit extract, Capsicum annuum resin, 
Capsicum annuum fruit powder, Capsicum frutescens fruit, Capsicum 
frutescens fruit extract, Capsicum frutescens resin, and capsaicin. 
International Journal of Toxicology, 26 (Suppl. 1), 3–106.

Arancon, N., Edwards, Q., Dick, N., & Dick, M. (2007a). Vermicompost Tea 
Production and Its Impact on Plant Growth BioCycle. Retrieved from 
www.biocycle.net

Arancon, N., & Richard, D. (2007b). Vermicompost production and plant 
growth impacts. Retrieved from http://growingsolution.com/shopeffect.
com

Arancon, N. Q., Edwards, C. A., Bierman, P., Metzger, J. D., & Lucht, C. 
(2005). Effects of vermicompost produced from cattle manure, food 
waste, and paper waste on the growth and yield of peppers in the field. 
Pedobiologia, 49, 297–306.

Arancon, N. Q., Pant, A., Radovich, T., Nguyen, V. H., Potter, J., & Converse, 
C. (2012). Seed germination and seedling growth of lettuce and tomato 
as affected by vermicompost water extracts (teas). HortScience, 47(12), 
1722–1728.

A. D., Ravivarman, J., & Sujitha, E. (2020). Chapter 1: Recent trends in hi-
tech production of Capsicum (Capsicum annuum L.). In M. K. Ahirwar 
(Ed.), Chief Editor.

Bafanz, L. (2010). Nutrient analysis for vermicompost tea and its effect on 
turf at the Minnesota Landscape Arboretum. Master of Agriculture Final 
Project, Department of Horticulture Science, University of Minnesota, 
St. Paul.



Peer Reviewed Journal

56

Basu, S., & De, A. (2003). Capsicum: Historical and botanical perspectives. In 
A. K. De (Ed.), Capsicum: The genus Capsicum (pp. 1–15). London and 
New York, UK and USA: Taylor and Francis.

Bess, V. H. (2000). Understanding compost tea. BioCycle. Retrieved from 
http://www.gardeningknowhow.com

Canfora, L., Malusa, E., Salvati, L., Renzi, G., Petrarulo, M., & Benedetti, A. 
(2015). Short-term impact of two liquid organic fertilizers on Solanum 
lycopersicum L. rhizosphere eubacteria and archaea diversity. Applied 
Soil Ecology, 88, 50–59.

Chopde, K. D. (2019). Price spread for Capsicum in Akola District of 
Maharashtra. Journal of Economics, Management and Trade, 1–7.

Department of Agriculture, Forestry and Fisheries (DAFF). (2013). Sweet 
Bell Pepper Production Guidelines. Department of Agriculture, Forestry 
and Fisheries, South Africa.

Dorais, M. (2007). Organic production of vegetables: State of the art and 
challenges. Canadian Journal of Plant Science, 87, 1055–1066.

Fageria, N. K., Barbosa-Filho, M. P., Moreira, A., & Guimarães, C. M. 
(Year not provided). Foliar fertilization of crop plants. Journal of Plant 
Nutrition, 32(4-6), 1044–1064.

Food and Agriculture Organization of the United Nations and Crop Ecological 
Requirements Database (FAO ECOCROP). (2014). Capsicum annuum 
L. Eco-Crop Online Database. Land and Water Development Division, 
Food and Agriculture Organization (FAO). Retrieved from http://
ecocrop.fao.org/ecocrop/srv/en/dataSheet?id=618

George Mateljan Foundation (GMF). (2008). Bell peppers. World’s Healthiest 
Foods.

Government of Pakistan (GOP). (2013). Fruit, vegetable, and condiment 
statistics of Pakistan. Ministry of National Food Security & Research, 
Islamabad.

Gunadi, B. (2016). Liquid plant biostimulant from vermicompost tea.

Gupta, O., Kumar, R., & Kanodia, K. (2014). Plants used in vermicomposting 
in the dry regions of India. Journal of Agriculture Tropical Botany, 265–
285.



SPAMAST Research Journal Volume 3 • January 2020

57

Hou, J., Li, M., Mao, X., Hao, Y., Ding, J., Liu, D., Xi, B., & Liu, H. (2017). 
Response of microbial community of organic-matter-impoverished arable 
soil to long-term application of soil conditioner derived from dynamic 
rapid fermentation of food waste. PLoS ONE, e0175715.

Jaskulski, D. (2007). Comparison of the effect of foliar fertilization on the 
economic and production effects of growing some field crops. Fragmenta 
Agronomica (Poland), 24(93), 106–112.

Kannan, S. (2010). Foliar fertilization for sustainable crop production. 
In Sustainable Agriculture Reviews (Vol. 4, pp. 371–402). Genetic 
Engineering, Bio-fertilization, Soil Quality, and Organic Farming.

Kerin, V., & Berova, M. (2003). Foliar fertilization in plants. Sofia: Videnov 
& Son.

Kim, J. H., Choi, G. S., & Choi, J. K. (2001). Characterization of Cucumber 
mosaic virus subgroup II isolated from paprika (Capsicum annuum var. 
grossum) in Korea. Plant Pathology Journal, 18, 6–11.

Kim, S., Park, M., & Yeom, S. (2014). The genome sequence of the hot pepper 
provides insights into the evolution of pungency in the Capsicum species. 
Nature Genetics, 46(3), 270–278.

Kolota, E., & Osinska, M. (2001). Efficiency of foliar nutrition of field 
vegetables grown at different nitrogen rates. Acta Horticulturae (ISHS), 
563, 87–91.

Kuepper, G. (2003). Foliar fertilization is the current topic. ATTRA – 
National Sustainable Agriculture Information Service, NCAT Agriculture 
Specialist.

Kumar, B. M. (2016). Effect of vermicompost on germination, growth, and 
yield of vegetable plants. Scrutiny International Research Journal of 
Agriculture, Plant Biotechnology and Bio Products, 3(1), 07–13.

Lutz, D. L., & Freitas, S. C. (2008). Valor nutricional. In C. S. C. Ribeiro, 
S. I. C. Carvalho, G. P. Henz, & F. J. B. Reifschneider (Eds.), Pimentas 
Capsicum (Chap. 4, pp. 31–38). Brasilia: Embrapa Hortalicas.

Magpantay, L. (2015). Worm compost eases the El Niño effect on rice 
seed production. The Philippine Star. Retrieved from http://www.
philstar.com:8080/agriculture/577195/worm-compost-eases-el-



Peer Reviewed Journal

58

ni%C3%A3%C2%B1oeffect-rice-seed-production

Mateos, R. M., Jimenez, A., Roman, P., Romojaro, F., Bacarizo, S., Leterrier, M., 
Gomez, M., Sevilla, F., Del Rio, L. A., Corpas, F. J., & Palma, J. M. (2013). 
Antioxidant systems from pepper (Capsicum annuum L.): involvement in 
the response to temperature changes in ripe fruits. International Journal 
of Molecular Sciences, 14(5), 9556–9580. http://dx.doi.org/10.3390/
ijms14059556. PMid:23644886.

McCall, W. (2000). Foliar application of foliar fertilizers. Hawaii Cooperative 
Extension Service, University of Hawaii, General Hove Garden Series, 
24.

Moraes, L. P., Da Paz, M. F., Sanjines-Argandona, E. J., Silva, L. R., & Zago, 
T. D. (2013). Compostos fenólicos e atividade antioxidante de molho de 
pimenta “Dedo-de-Moça” fermentado. Biochemistry and Biotechnology 
Reports, 1(2), 33–38.

Muthukrishnan, C. R., Thangaraj, T., & Chatterjee, R. (1999). Chilli and 
capsicum. In Vegetable Crops in India (p. 343).

(2018). Bell Pepper Production in the Philippines. Retrieved from https://
pinoynegosyo.net/business/bell-pepper-production-1000.html

Ornelaz-Paz, J. D. J., Martinez, B. J. M., Curz, S. R., & Rodriguez, V. S. (2010). 
Effect of cooking on the capsaicinoids and phenolic contents of Mexican 
peppers. https://doi.org/10.1016/j.foodchem.2009.09.054

Ozga, J. A., & Reinecke, D. M. (2003). Hormonal interactions in fruit 
development. Journal of Plant Growth Regulation, 22, 73–81.

Pava, H. M. (2000). An Introduction to Crop Science (2nd ed.). CMU, 
Musuan, Bukidnon, Philippines: DOST, pp. 71–87.

Philippines Capsicum Market Insights (n.d.). Retrieved from https://www.
selinawamucii.com/insights/market/philippines/capsicum-bell-pepper/

Pichyangkura, R., & Chadchawan, S. (2015). Biostimulant activity of chitosan 
in horticulture. Scientia Horticulturae, 196, 49–65.

Sánchez, M. A., Coronado, Y. M., & Coronado, A. C. M. (2020). Androgenic 
studies in the production of haploids and doubled haploids in Capsicum 
spp. Revista Facultad Nacional de Agronomía Medellín, 73(1), 9047–
9056.



SPAMAST Research Journal Volume 3 • January 2020

59

Singh, G., Chauhan, R. S., Sharma, S. C., Singh, D., & Singh, D. (2018). 
Production and economics of capsicum (Capsicum annuum L. var. 
Grossum Sendt.) cv. Indra F1 cultivation in Agra District.

Sheman, R. (2010). Vermicompost in North Carolina. North Carolina 
State University. Retrieved from http://www.bac.ncsu.edu/
topicvermicomposting

Shetty, A. A., Magadum, S., & Managanvi, K. (2013). Vegetables as sources of 
antioxidants. Journal of Food & Nutritional Disorders, 2(1), 1–5. http://
dx.doi.org/10.4172/2324-9323.1000104. PMid:25328903.

Sinha, R. K., Agarwal, S., Chauhan, K., & Valani, D. (2010). The wonders 
of earthworms and their vermicompost in farm production: Charles 
Darwin’s ‘friends of farmers’, with potential to replace destructive chemical 
fertilizers from agriculture. Agricultural Sciences, 1, 76–94. https://doi.
org/10.4236/as.2010.12011 

Smith, J., & El‐Swaify, S. (2006). Toward sustainable agriculture: A guide for 
Hawaii’s farmers. College of Tropical Agriculture and Human Resources, 
University of Hawaii at Manoa, Hawaii, USA. Retrieved from http://
www.ctahr.hawaii.edu/oc/freepubs/pdf/TSA_guide.pdf

Sun, J., Zhang, Q., Zhou, J., & Wei, Q. P. (2014). Pyrosequencing technology 
reveals the impact of different manure doses on the bacterial community 
in apple rhizosphere soil. Applied Soil Ecology, 78, 28–36.

Tang, H., Zhang, L., Hu, L., & Zhang, L. (2013). Application of chitin 
hydrogels for seed germination and seedling growth of rapeseed. Journal 
of Plant Growth Regulation, 33, 195–201.

Toonsiri, P., Del Grosso, S., Sukor, A., & Davis, J. (2016). Greenhouse gas 
emissions from solid and liquid organic fertilizers applied to lettuce. 
Journal of Environmental Quality, 45, 1812–1821.

Wojcik, P. (2004). Uptake of mineral nutrients from foliar fertilization. Journal 
of Fruit and Ornamental Plant Research, Special Edition, 12, 201–218.


