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Abstract

Global banana demand faces challenges due to slow regeneration and disease-free read to plant material, which
macro propagation using coelomic vermi-fluid can help boost small-scale farmers. Hence, to hasten shoot
generation in lakatan banana using corm bits, this experiment was conducted to find out the effect of coelomic
vermi fluid on the shoot generation and development of macro-sectioned banana corm. This was laid out in a
4x2 factorial experiment arranged in a Complete Randomized Design (Factorial in CRD) with three replications.
Treatments were varying levels of coelomic vermi-fluid as factor A and varying application frequencies as factor
B. The treatments were as follows: A;- 50% coelomic vermin fluid + 50 % water, A.- 75% coelomic vermin fluid +
25 % water, A3-100% coelomic vermin fluid, A; — Synthetic Growth hormone (ANAA).Result showed that the
application of coelomic vermi-fluid at macro-sectioned lakatan banana corms with 100% survival rate. The
coelomic vermi-fluid significantly influenced the macro-sectioned lakatan banana corms in terms of number of
shoot, number of leaves, number of roots, plant height, length of roots and stem girth. However, there was no
significant interaction effect between varying levels of coelomic vermi fluid and varying frequencies of
application. The application of 100% coelomic vermi-fluid boosted the growth of macro-sectioned lakatan
banana in terms of survival rate, plant height, number of shoot, number of roots, length of roots, number of

leaves, and stem girth.

* Corresponding Author: Junito P. MatcelinoD<junitomarcelino@gmail.com
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Introduction

Banana is the fourth most important fruit crop in the
world (Saha et al.,, 2010).Global banana production
and trade will continue to grow steadily, with
production, import and export volumes projected to
reach approximately 160 million tons by 2030,
representing a 33% increase over 2020 levels ( ZOU
et al., 2022). They also insisted that the banana
industry faces challenges such as climate change,
banana wilt, and soil acidification. To achieve
sustainable development, improve quality and safety,
and ensure global food security, producing disease-
resistant, high-yield banana varieties, affordable and
accessible planting materials, and utilizing high-

quality production technologies are essential.

Banana crops are sterile and parthenocarpic (Heslop-
Harrison and Schwarzacher, 2007), resulting in slow
propagation and often an inadequate supply of
suckers of desired varieties (Kasyoka et al., 2010).
Tissue-cultured banana plants, after repeated sub-
culturing, can exhibit soma-clonal variation,
potentially reducing their adaptability (Sahijram et
al., 2003). Furthermore, tissue cultures also present
challenges. It is expensive due to the specialized
equipment and expertise required. The process is
complex and requires high level of skill and sterile
condition to prevent contamination, and creates
clones vulnerable to diseases (Bandewar et al., 2017).
Macro propagation is a form of production that lies
somewhere between tissue culture and traditional
systems of sucker production (Lorenzo, 2008). Macro
propagation offers a lower-cost and simpler setup
compared to tissue culture, making it well-suited for
on-farm use. In vivo macro propagation provides a
method for mass producing banana planting material
under natural conditions (Patel and Rath, 2018).
This technique is simpler, less expensive, and
produces pest-free, genetically identical plantlets
more quickly than in vitro methods (Kindimba et al.,

2014).

Coelomic fluid, found in the coelom of earthworms,
contains diverse enzymes (proteases, amylases,

phosphatases), hormones (auxin, cytokines), and
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essential nutrients (calcium, magnesium, chlorine,
chelate, copper, phosphorus, and sodium) crucial for
plant growth and disease resistance (Packilakshmi
and Mahalakshmi, 2011). This fluid, along with
earthworm excretory substances and mucus
secretions (Ansari and Sukhraj, 2010), humic acid
present in the soil, and organic waste materials,
provides readily absorbable nutrients for plant tissues
(Nath and Singh, 2012). Coelomic fluid contains a
variety of beneficial components for soil health,
including hormones such as cytokines and auxin,
macronutrients, amino acids, vitamins, and enzyme
cocktails urease, and

of proteases, amylases,

phosphatase (Tripathi et al., 2005).

Thus, this study was conducted to ascertain the effect
of coelomic vermi-fluids on the shoot generation and
development of macro-sectioned banana lakatan

corms.

Materials and methods

Preparation and macro sectioning of banana corm

A healthy sword sucker of banana (Musa acuminate
Colla) was collected (Figure 1A). The stem was cut off
from the suckers. Roots were removed from a
harvested corm. The sheaths were removed one by
one with a sharp knife, 2 mm above the corm and at
the leaf base.

This process exposed all the buds and/or the
meristem. Exposed buds on top were scarified. The
corm was divided into ten (10) bits (Figure1B) and
planted in the plot with decomposed coco coir as the
growing medium for buds to sprout . The prepared

material was air-dried for 24 hours.

Nursery Preparation

The upper part of the nursery structure had covers
that provided protection from heavy rain and sun.
Inside was a rooting chamber that housed the macro-
sectioned banana bulbs that were used in the study.
All plots were covered with vacuum-sealed plastic
cellophane for four (4) months (Figure 1E). Vacuum
can potentially stimulate cell expansion in macro-

sections of the plant by creating a more controlled
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environment for cell growth. Vacuum can help
regulate the pressure gradient within cells, promoting
efficient water uptake and turgor pressure, which
were essential for cell elongation (Kaiser and
Scheuring, 2020). The size of the enclosure was

designed to contain twenty-four plots, each
measuring 1m x 1m. The main support poles for the
construction of the huts, which were nine meters
high, were bamboo poles. Garden soil and
decomposed coconut coir purchased in Tupi, South
Cotabato were used as growing media. Coco coir
exhibited very high air content together with low
easily-available water holding capacity (Noguera et

al., 2000) (Figure 1D).

Collection of Coelomic Vermi Fluid

African night crawlers (Eudrilus eugeniae) were
collected and subjected to cold shock (Figure 1C). One
kilogram of worms was immersed in one liter of cold
distilled water for approximately 30 minutes to
induce the cold shock. This treatment caused the
release of coelomic fluid through the dorsal pores.
Nadana et al. (2020) reported that cold-treated
coelomic fluid (CF) from earthworms enhanced seed
germination and growth parameters of Vigna radiata
compared to CF collected through normal or warm

treatments.

Dilution of Coelomic Fluid with Water (H20)

Collected coelomic vermi fluid was diluted on water
base on the varying level in treatment factor: A: 50%
coelomic vermin fluid + 50 % water; A>- 75%
coelomic vermin fluid + 25 % water; A3-100%

coelomic vermin fluid.

Planting of Macro Sectioned Banana Corms

Macro sectioned banana corm bits was planted
individually. Corms were planted at a depth of 20 cm,
at a spacing of 5 cm x 20 cm and covered with up to a
5 cm thick layer of growing medium Ntamwira et al.

(2007).

Application of Coelomic Vermi Fluid
Coelomic vermi-fluids, usually applied as a foliar

spray, provide nutrients effectively and rapidly
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(Nayak et al., 2019).Banana corm bits were sprayed
once a week (Factor B:) and twice a week (Factor Bz)
as specified to provide the needed for the shoot
generation and development. The amount of solution
as treatments was applied on the plots by the use of
sprayer enough to evenly wet the entire plot. This was

done one week after planting.

Maintenance of Seedlings

Keep the seedling healthy by avoiding overwatering
and weeding regularly. Furthermore, to guarantee the
health of the seedlings, frequent inspections and the
removal of young weeds will be carried out (United

States Department of Agriculture 2019)

Evaluation of Percentage of survival.

Percent survival was calculated by dividing the
number of dead seedlings by the total number of
transplanted seedlings and then multiplying the
result by 100. The average data from five samples for
each treatment served as the basis for this
computation. The formula is expressed below (Gortari
et al., 2019):

number of dead corms

=100

Survival Rate = ;
numher of corms plantad

Number of Shoot Evaluation

Number of shoot was obtained by counting the shoot
generates per bits planted per plot. The average data
from samples for each treatment will serve as the

basis for computation (Lepoint et al., 2013).

Number of Leaves per Shoot Evaluation
Number of leaves per shoot was determined by
physically counting every visible leaf including those

newly emerged leaves on each shoots.

The average data from samples for each treatment
will serve as the basis for this computation (Lepoint et

al., 2013).

Number of Roots Evaluation

The total number of roots for each shoot was
recorded. Data from samples for each treatment will
be the basis for this computation (Ntawira et al.,

2019).
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Evaluation of Plant Height (cm), Length of Roots
(ecm) and Stem Girth (cm)

The plant height was measured using meter stick
from the base of the plant to the tip of the highest leaf
(Perez-Harguindeguy et al., 2013).The root length of
each shoot was calculated by measuring from the base
to the tip of the most dominant root (Ntawira et al.,
2019).The stems of the ten sample plants were
marked approximately 10 cm above ground level. The
marked sections were measured using a caliper. Data
was collected and recorded after the measurements

(Patil et al., 2010).

Statistical Analysis

Data gathered were analyzed using Completely
Randomized Design (CRD). Test for significant
differences among treatment means, subjected to the
Tukey’s Honest Significant Difference (HSD) test.

Probabilities (p<0.05) were considered significant.
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Results and Discussion

Percentage of survival (%)

Table 1 shows the percentage of survival of the macro-
sectioned banana corm as influenced by different
levels of coelomic vermi-fluid. Results shows that
macro-sectioned banana corms applied with different
levels of coelomic vermi-fluid have a 100% survival

rate regardless of the frequency of application.

This conforms to the findings of Nadana et al. (2019),
who noted that seedlings applied with different CVFs
were examined for their biological properties,
including microstructure, total phenolics, and
antioxidants, to determine the role of compounds in
triggering the seed germination process. By
enhancing the germination and survival rates of crop
plants grown on nutrition-depleted soils, it can pave

the way for sustainable agriculture through organic

farming practices (Fathima and Sekar, 2014).
(Gomez et. al., 1984).
Table 1. Percentage of Survival of Macro Sectioned Banana Corm.
Factor A: Factor B: Factor B
Varying Levels of Vermi Tea Frequency of Application of Coelomic Vermi-Fluid Mean s
Once a week Twice a week
A1 50 % Coelomic fluid + 50 % water 100 100 100
As. 75 % Coelomic fluid + 25 % water 100 100 100
A3.100% Coelomic fluid 100 100 100
A,;. ANAA* (RR) 100 100 100
Factor A Mean™s 100 100 100

ns — not significant; *ANAA - Alpha Naphthalene Acetic Acid.

They also insisted that the presence of nutrients and
growth-promoting substances in coelomic fluid,
which has been shown to have potential for seed
germination and seedling vigor, could be responsible
for this. In addition to, coelomic fluid formed from
municipal solid wastes is composed of organic matter,
plant nutrient and soluble salt which increase soil
nutrient and moisture content that is responsible for
shoot germination and increases the survival rate of
seedlings (Sayyad, 2017). They also claimed that
besides serving as a plant growth promoter coelomic
fluid has tremendous biopesticide properties. It is

highly toxic against insect-pest survival.

Number of shoots

Table 2 shows the number of shoots of macro
sectioned banana corm as influenced by different
levels of coelomic vermi fluid as applied in varying
frequency. Results revealed no significant effects on
the number of shoots of the macro sectioned banana
corm on the frequency of application. However,
numerically the highest mean is observed in factor B.
(twice a week) with the mean of 1.41 followed by
factor B: (once a week) with the mean of 1.36. The
result indicates that the number of shoots can be
influenced by the frequency of application, but the

differences observed were not statistically significant
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in these particular circumstances. However, coelomic vermin fluid) with a mean of 1.70 followed
significant differences in the number of shoot were by the A2 (75% coelomic vermin fluid + 25% water)
observed among varying level of coelomic vermi-fluid with a mean of 1.35 which was comparable to A: (50%
as influenced on the macro section banana corm. The coelomic vermin fluid + 50 % water) and ANAA (RR)
greatest number of shoots was observed in A; (100% with the mean of 1.32,1.17, respectively.

Table 2. Number of Shoot of Macro Sectioned Banana Corm.

Factor A: Factor B: Frequency of Application of Coelomic Factor A
Varying Levels of Vermi Tea Vermi-Fluid Mean
Once a week Twice a week

Ai. 50 % Coelomic fluid + 50 %water 1.23 1.40 1.32b
As. 75 % Coelomic fluid + 25 % water 1.33 1.37 1.35P
A3.100% Coelomic fluid 1.77 1.63 1.702
A, ANAA* (RR) 1.10 1.23 1.17b
Factor B Mean s 1.36Ms 1.411 1.39

CV = 6.33 %; ¥/ - Means with common letter superscripts are not significantly different at 5% level the Turkey’s
Honest Significant Difference (HSD) test. Probabilities (p<0.05) were considered significant; ns = not
significant; *ANAA - Alpha Naphthalene Acetic Acid.

The various levels Coelomic Vermi-fluid revealed stem girth, and plant height. The presence of
significant results in terms of number of shoots, enzymes, nutrients, and small molecules in Coelomic
number of leaves, number of roots, length of roots, Vermi Fluid (CVF) could be crucial for plant growth.

Table 3. Number of Leaves of Macro Sectioned Banana Corm.

Factor A Factor B: Frequency of Application of Factor A Mean
Varying Levels of Vermi Tea Coelomic Vermi-Fluid 4
Once a week Twice a week
A1 50 % Coelomic fluid + 50 % water 3.07 2.73 2.90P
A>. 75 % Coelomic fluid + 25 % water 2.83 3.17 3.00P
A3.100% Coelomic fluid 3.67 4.00 3.83¢
A4 ANAA* (RR) 2.90 2.70 2.80b
Factor B Mean s 3.1208 3.1518 3.11

CV = 19.96 %; ¥/ - Means with common letter superscripts are not significantly different at 5% level the Turkey’s
Honest Significant Difference (HSD) test. Probabilities (p<0.05) were considered significant; ns = not
significant; *ANAA - Alpha Naphthalene Acetic Acid.

Nadana et al. (2019) confirmed that the optimal pH Furthermore, the higher quality of coelomic vermi
of coelomic Vermi fluid (CVF) supports enzymatic fluid which may be attributed to the presence of plant

activity during shoot germination. They also added growth promoters like gibberellins, cytokines and

that heneicosane and squalene may further contribute auxins (Ansari and Sukhraj, 2010) that is accountable
to the enhanced effects of cold-treated CF on shoot for the regulation of apical dominance, bud activation
germination and plant growth. and cell division.

Number of Leaves
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Table 3 shows the number of leaves of macro

sectioned banana corm as influenced by different
level of coelomic vermin fluid applied in varying
frequency. The statistical analysis revealed that there
was no significant difference in the number of leaves
between the treatments tested and applied at
different frequencies. Nevertheless, the highest count
of leaves was observed in factor B. (twice a week) with

a mean of 3.15, followed by the factor B: (once a week)
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with a mean of 3.12. This implies that the frequency of
the

development of the leaves of the shoots; however,

application might influence growth and

under these specific conditions, the observed

differences were not statistically significant.

Meanwhile, different levels of coelomic vermin fluid
significantly affected the number of leaves of macro-

section banana corm.

Table 4. Number of Roots of Macro Sectioned Banana Corm.

Factor A Factor B: Frequency of Application of Coelomic Vermi- Factor A Mean
Varying Levels of Vermi Tea Fluid 4
Once a week Twice a week
A 50 % Coelomic fluid + 50 % water 4.33 4.67 4.50P
As. 75 % Coelomic fluid + 25 % water 3.97 5.43 4.70b
A3.100% Coelomic fluid 6.63 6.67 6.652
A, ANAA* (RR) 4.50 4.93 4.72>
Factor B Mean s 4.861s 5.430s 5.15
CV = 6.03 %; ¥ - Means with common letter superscripts are not significantly different at 5% level using

Turkey’s Honest Significant Difference (HSD) test. Probabilities (p<0.05) were considered significant; ns = not

significant; *ANAA - Alpha Naphthalene Acetic Acid.

The greatest number of leaves was observed in Aj
100% colonic vermin fluid with a mean of 3.83
followed by A- (75% colonic vermin fluid + 25%
water) with a mean of 33.00, which was comparable
to A: (50% colonic vermin fluid + 50% water) and A4
(ANAA (RR)) with a mean of 22.90 and 22.80,
respectively. The CF of earthworm had been used in
plant tissue culture media along with coelomic fluid
extract and was shown to promote the callus or

vegetative growth of plants (Kashyap et al., 2019).

Coelomic fluid is a valuable source of plant nutrition

in sustainable agriculture due to its rich composition

Table 5. Plant Height of Macro Sectioned Banana Corm.

of mucus, worm excretory products, macro- and
micronutrients, beneficial microorganisms, growth
hormones, vitamins, enzymes, and amino acids
playing a significant role in leaf development and
potentially influencing the number of leaves formed

(Tripathi et al., 2005).

In addition to, the seedlings of Vigna mungo, Vigna
radiate and Sesamum indicum resulted in increase of
growth parameters such as the root length, shoot
length, number of twigs and leaves and total biomass
of the plant after spraying the coelomic vermi fluid

(Hatti et al., 2010).

Factor A: Factor B: Frequency of Application of Coelomic Factor A Mean
Varying Levels of Vermi Tea Vermi-Fluid
Once a week Twice a week
Ai. 50 % Coelomic fluid + 50 % water 31.83 31.03 31.43P
A.. 75 % Coelomic fluid + 25 % water 29.57 31.80 30.68P
A3.100% Coelomic fluid 40.67 39.37 40.023
A,. ANAA* (RR) 24.63 25.03 24.83>
Factor B Mean s 31.68 s 31.81ns 31.75
CV = 18.94 %; ¥/ - Means with common letter superscripts are not significantly different at 5% level using

Turkey’s Honest Significant Difference (HSD) test. Probabilities (p<0.05) were considered significant; ns = not

significant; *ANAA - Alpha Naphthalene Acetic Acid.
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Number of Roots

Table 4 shows the number of roots of macro sectioned
banana corm as influenced by different level of
coelomic vermin fluid as applied in varying frequency.
Statistical analysis revealed that the number of roots
did not differ significantly based on the frequency of
application. Numerically, the greatest number of
roots was observed in factor B: (twice a week), with a

mean of 5.43, while the least number of roots was

2025

observed in factor B. (once a week), with a mean of
4.86. The result implies that the varying frequency of
application might influence the number of roots;
however, under these specific conditions, the

observed differences were not statistically significant.

Despite this, the different levels of coelomic vermin
fluid showed significant impacts on the number of

roots.

Table 6. Length of Roots of Macro Sectioned Banana Corm.

Factor A Factor B: Frequency of Application of Factor A Mean /
Varying Levels of Vermi Tea Coelomic Vermi-Fluid
Once a week Twice a week
Ai. 50 % Coelomic fluid + 50 % water 16.23 17.70 16.97P
A, 75 % Coelomic fluid + 25 % water 11.57 20.23 15.90P
A3.100% Coelomic fluid 24.30 23.03 23.672
A4. ANAA* (RR) 18.13 18.57 18.35P
Factor B Mean 0 17.600s 19.89 s 18.75

CV= 16.94 %;

Turkey’s Honest Significant Difference (HSD) test. Probabilities (p<0.05) were considered significant; ns = not

= Means with common letter superscripts are not significantly different at 5% level using

significant; *ANAA - Alpha Naphthalene Acetic Acid.

The greatest number of roots was observed in As
(100%) coelomic vermin fluid, with a mean of 6.65,
followed by A; (ANAA (RR)), with a mean of 4.72,
which was comparable to A> (75% coelomic vermin
fluid + 25% water) and A; (50% coelomic vermin fluid
+ 50% water), with means of 4.70 and 4.50,
respectively. Suthar (2010) was found out that 100%
Coelomic vermi fluid treatment resulted in the
highest number of roots. This statement was
supported by Nadana et al., 2020, that the coelomic
fluid secreted through dorsal pores in the form of
mucus as a mechanism of defense when irritated and
to possess insecticidal, antifungal , and pesticidal
bioactive compound that resulting to produce more
pest free roots. Furthermore, Elumalai et al., (2013)
insisted that the coelomic vermi fluid also contains
sugars, amino acids and phenols along with plant
growth promoting hormones such as in Indole acetic
acid and humic acid that is vital role in regulating
root number, promoting the formation of new roots
and the development of lateral roots, ultimately
contributing to a more extensive and robust root

system.

Plant Height (cm)

Table 5 shows the plant height of macro sectioned
banana corm as influenced by different levels of
coelomic vermin fluid as applied in varying frequency.
Results revealed no significant effects on the plant
height of macro section banana corms regarding the
varying
numerically, the tallest mean was observed in factor

frequency of application. However,
B> (twice a week) with a mean of 31.81, while the
shortest mean was observed in factor B: (once a week)
with a mean of 31.68. This result implies that the
varying frequency of application did not affect the
height of the shoot of the macro section banana
corms. Meanwhile, the height of the shoots was
revealed to be significantly influenced by the different
levels of coelomic vermi fluid. The tallest shoots were
observed in Az (100% coelomic vermi fluid) with a
mean of 40.02, followed by A: (50% coelomic vermi
fluid + 50% water) with a mean of 31.43, which was
comparable to A: (75% coelomic vermi fluid + 25%
water) and A4 (ANAA (RR)) with means of 30.68 and
24.83, respectively. According to Sundararasu (2016),
the mucus,

enzymes secreted by Dbacteria,
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microorganisms, plant nutrients, vitamins, and
substances that aid plant growth are present in the
coelomic fluid that drips from dorsal pores. Coelomic
vermi-fluid application has been shown to benefit
plant growth and yield. Sudararasu and Jeyasankar

(2014) demonstrated improved growth and yield
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increases in plant height and leaf number in other
plant species. In addition to, Verma et al, (2018)
insisted that coelomic vermi fluid is source of
vitamins, hormones, enzymes, macronutrients and
micro nutrients when applied to plant help in efficient

growth which are crucial for plant growth, including

parameters in brinjal plants treated with a coelomic stem elongation, cell division and elongation,
fluid spray, while Kumar et al. (2013) reported contributing to increased plant height.
Table 7. Stem Girth of Macro Sectioned Banana Corm.
Factor A Factor B: Frequency of Application of Factor A Mean /
Varying Levels of Vermi Tea Coelomic Vermi-Fluid
Once a week Twice a week

A1 50 % Coelomic fluid + 50 % water 15.77 15.97 15.87P

A, 75 % Coelomic fluid + 25 % water 16.10 15.60 15.85P

A3.100% Coelomic fluid 19.30 20.17 19.732

A4 ANAA* (RR) 14.70 16.37 15.53P

Factor B Mean s 16.47 08 17.03 08 16.75

CV = 11.50 %; ¥

= Means with common letter superscripts are not significantly different at 5% level using

Turkey’s Honest Significant Difference (HSD) test. Probabilities (p<0.05) were considered significant; ns = not

significant; *ANAA - Alpha Naphthalene Acetic Acid.

Length of Roots (cm)

Table 6 shows the length of roots of macro sectioned
banana corm as influenced by different levels of
coelomic vermin fluid as applied in varying frequency.
The results showed that the frequency of application
had no significant impact on the length of roots of
macro section banana corms. However, numerically
the longest mean was observed in factor B. (twice a
week) with a mean of 19.89 and the shortest length of
roots was observed in B (once a week) with a mean of
17.60. This result implies that the varying frequency
of application did not affect the root length of the

shoot of the macro section banana corms.

The application of different levels of coelomic vermi
fluid resulted in significant differences in root length.
The longest length of roots was observed in Az (100%
coelomic vermin fluid) with a mean of 23. 67 followed
by the A4 (ANAA (RR)) with a mean of 18.35, which
was comparable to A: (50% coelomic vermin fluid +
50% water) and A (75% coelomic vermin fluid + 25%
water) with the mean of 16.97 and 15.90, respectively.

The benefits of coelomic fluid, as noted by Nayak et

al. (2019), improved soil aeration, tilth, and texture,
combined with enhanced water-holding capacity and
nutrient status (macro- and micronutrients), create
optimal conditions for root growth and development,
including root length. They also confirmed that the
coelomic fluid is believed to have positive effects on
the eco-morphological characteristics of Abelmoschus
esculentus by increasing growth and improving plant
height, length and diameter of internodes, number
leaves and root length. Furthermore, the application
of coelomic vermi fluid along with vermicompost also
resulted in enhanced growth of plant parameters such
as number of leaves, leaf length, plant height and root

length to higher level (Tharmaraj et al., 2011).

Stem Girth (cm)

Table 7 shows the stem girth of macro sectioned
banana corm as influenced by different levels of
coelomic vermin fluid as applied in varying frequency.
Results revealed no significant effects on the stem
girth of macro section banana corms when it comes to

the varying frequency of application.
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Fig. 1. Documentation of (A) Banana (Lakatan) suckers (B) Banana (Lakatan) Macro Sectioned Corm (C) African

Night Crawler after Collection of Coelomic Fluid (D) Incorporation of Coco Coir as growing media (E) Nursery

establishment Vacuum Installation (F) Seedlings applied with 50% coelomic vermi fluid + 50 % water (G)

Seedlings applied with 75% coelomic vermi fluid + 25 % water (H) Seedlings applied with 100% coelomic vermi
fluid (I) Seedlings applied with Synthetic Growth hormone (ANAA).

However, numerically the widest mean was observed
in factor B. (twice a week) with a mean of 17.03
followed by B: (once a week) with a mean of 16.47.
The result implies that the varying frequency of
application might influence the stem girt however,

under this condition observed differences were not

significant. On the other hand, different levels of
coelomic vermi-fluid revealed significant differences
in terms stem girth. The widest stem girth was
observed in Az (100% coelomic vermin fluid) with a
mean of 19.73 followed by A: (50% coelomic vermi

fluid + 50% water) with a mean of 15.87 which was
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comparable to A= (75% coelomic vermi fluid and 25
% water) and A, ( ANAA (RR)) with a mean of 15.87
and 15.53 respectively. Moreover, stem girth was
significantly affected by phosphorus, calcium, and
magnesium. This is in accordance with the statement
of Manyuche et al. (2013) that phosphorus has a
higher content of 84% in coelomic vermi fluid than
vermicompost. The Coelomic fluid had a greater
concentration of Calcium (Ca) and Magnesium (Mg)
than vermicompost, with 89% and 98% more
respectively; they also confirmed that the Coelomic
fluid was 98 percent more sodium (Na) richer than
vermicompost. Buckerfield et. al.,, 1999 as cited by
Verma et al., 2018, coelomic fluid extraction contains
several enzyme, plant growth hormones like
cytokines, gibberellins and vitamins along with micro
and macro nutrients that contribute to the overall
vigor and health of the seedling, which indirectly

influences stem development.

Conclusion

In the view of foregoing results, it can be concluded
that the use of 100% coelomic vermi-fluid was the
optimal level of coelomic vermi-fluid influencing the
shoot generation and growth development of macro-
sectioned banana corms. These was observed in terms
of survival percentage, number shoots generate, root
length, number of roots, number of leaves, plant
height, and stem girth. Furthermore, the varying
application frequency did not affect the shoot
generation and growth development of macro
sectioned banana corms. Hence, further studies are
highly recommended, focusing on other banana corm
varieties and higher application frequencies of

coelomic vermi-fluid.
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