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About the Journal

This official scientific publication of the Faculty of Agriculture, Abdullahi Fodiyo University
of Science and Technology Aliero, is a non-profit, open access, double-blind peer-reviewed
Journal publishing four issues (January, April, July and October) per annum. The Journal is a
platform open to collaborations with researchers, authors, institutions, research agencies and
private companies related to Agriculture. The Mission of the Journal is to disseminate scientific
knowledge through the publication of original research articles, research notes, book reviews,
letters to the editor and reviews of Literature, representing a contribution to scientific and
technological knowledge in respective areas covered by the Journal. The Kebbi Journal of
Agriculture and Natural Sciences seeks to validate and disseminate new knowledge, making it
public in order to strengthen the human capacity, constitute a link in the scientific community
to the society and encouraging the expansion of University and academic researches.

Scope of Kebbi Journal of Agriculture and Natural Sciences (KEJAANS)

The Kebbi Journal of Agriculture and Natural Sciences has the sole aim of providing an
intellectual platform and ideas for scholars, by promoting interdisciplinary studies related to
agriculture and natural science through publishing the latest scientific research findings that
are of direct policy implications and beneficial to the research community. Consequently, the
journal covers all aspects of Crop Science, Animal Science, Agricultural Economics,
Agricultural Extension and Rural Development, Food Science, Fisheries and Aquaculture,
Biotechnology, Soil Science and Agricultural Engineering, Forestry and Environment,
Wildlife, Agricultural Education, Agro-allied Industries as well as all Natural Science
researches related to Agriculture.
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INSTRUCTIONS FOR AUTHORS

Submission of Manuscript

Submission of manuscript to JAANS shall be on an online platform. Papers could also be submitted as e-mail
attachment to the Editor-in-Chief using the kejaanseditor@ksusta.edu.ng or kejaans.foa@gmail.com. The paper
should be submitted as a single file in Microsoft Word Format (no other formats will be accepted) and the file
shall not be more than 5 Megabytes so that it can be e-mailed to reviewers. The first author, month and year of
submission shall be the file name (e.g Ibrahim et al. Aug 2010 doc). Once the Editorial Board receives the
submission, acknowledgement shall be sent to the corresponding author. If acknowledgement of submission is
not received within a week, the author shall remind the Editor-in-Chief through the official email.

Preparation of Manuscript

General presentation: The manuscript should be presented clearly and concisely in English Language.
Manuscripts must be prepared (preferably with MS word package) using 12-point New Times Roman (TNR) font,
double line-spaced on A4 size paper (210 — 297mm) with at least 3cm margins on all sides. All typing should be
justified. Pages including figures and Tables, should be numbered consecutively in the bottom middle with the
title page as page I. Manuscript should contain the following sections (except for review and commentary articles):
Title page; Abstract; Introduction; Materials and Methods; Results, Discussion (Results and Discussion
could be combined); Conclusion and References.

Title page
The first page of the manuscript should contain the title of the article, which should be concise and explicit, typed
with upper-case, bold, 14 font size, TNR and not more than 21 words. The surname and forenames (in full) of
authors, affiliation of each author should be provided. Phone number and email address of the corresponding
author (identified by an asterisk) should be provided. Superscripts should be used to relate authors to their
affiliations.

Abstract

The next page should contain abstract in English. Abstract should not be more than 250 words and should provide
sufficient information to give the reader a full understanding of the content of the article. Paragraphs, footnotes,
references and undefined abbreviations should be avoided.

Keywords
Up to five keywords in normal fonts, separated by semi-column, should be provided to assist the reader and
facilitate information retrieval.

Body of Text

The title of the article should be typed in upper-case letters and bold. All other headings should be typed in upper-
case letters and bolded while sub-headings should be in lower-case and bolded. The main headings should not be
indented. The ST unit system must be used. Standard abbreviations may be used without definition, and specialized
abbreviations should be used only after they are defined when they first appear. Use capital ‘T’ for Table and ‘F’
for figure. Mathematical formulae should be carefully typed with symbols, correct alignment and must be
adequately spaced. Statistical evaluation of results should be described briefly and if necessary, supported by
references.

Introduction

A conscience introduction of the background to the subject is required and should include a brief statement of the
problem, significance and purpose of the research and relationship to earlier works with well acknowledged
references.
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Materials and Methods

This section must be presented with adequate clarity and provide sufficient details to permit the repetition of the
experimental work. The techniques and the methodologies adopted should be supported with standard references.
Subheadings under this section should be in lower case except the first letter.

Results and Discussion

Results should be presented concisely. Only in exceptional cases will it be permissible to present the same set of
results in both Table and figure. In discussion, point out the significance of the results and place the results in the
context of other work and theoretical background. Results and Discussion part could be written separately if author
S0 wish.

References

Only published articles (Journals and Proceedings) or Books may be cited. In addition, articles with evidence of
Journal acceptance are considered as "in press" and are also citable. The reference list should be arranged
alphabetically. Authors should be referred to in text by name and year (Harvard system). Examples:

For Journals, list as:
Jega, I.S. and Kwaifa, M..N. (2017). Statistics of Cassava Yield Trials with the Additive Main Effects and
Multiplicative Interaction (AMMI) model. African Journal of Root and Tuber Crops, 3 (1), 46-50.

Within the text, references should be given as: Meaza et al. (2007), or similar results have been obtained (Meaza
et al., 2007).

For proceedings, list as:

Aina, 0.0., Dixon, A.G.O.and Akinrinde, E.A. (2021). Influence of shoot and root characteristics of cassava
genotypes on yields in Nigeria. African Crop Science Conference Proceedings, Vol. 5. pp. 1119-1125.

For Books, list as:
DeVries, J. and Toenniessen, G. (2001). Securing the Han/est Biotechnology, Breeding and Seed Systems for
African Crops. The Cromwell Press, Trowbridge, Wiltshire, UK. 208pp.

For electronic resource materials (online publications) list as:

Zachary, G.P. Africa plays the rice card. Foreign Policy. May/June 2008 (web-exclusive
story).http:// WWW . foreignpolicycom/stogg/cms. php? story id = 4306. Accessed 26 August 2008.

Tables and Figures
Tables and Figures should be labelled serially using Arabic numerals (e.g Table 1, Table 2, etc; Figure 1, Figure
2, etc.)

Abbreviations
Avoid the use of abbreviations at the beginning of the title, heading or sentence. The following abbreviations with
numerals can be used without spelling out at first use. H, min, s, yr, mo, mm, kg, g, DNA, RNA, cpDNA, dNTP.

Numbers
Avoid the use of figures /numbers at the beginning of a sentence. Write out one through nine unless a
measurement, a designator, or a range (e.g five seeds, 8cm, 3yr, 5-11 flowers)

Ethical matters
The author using experimental animals must seek permission and include a statement that the investigation was
approved by the Ethics Clearance Committee of the researchers’ institution.
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Copyright

Submission of a copyright to KEJAANS implies that the study presented has not been published before or under
consideration for publication elsewhere. Once an article has been accepted for publication, author concedes the
copyright to KEJAANS. However, authors are responsible for the content that appeared in their manuscripts.

Plagiarism Check on Submitted Papers

Since academic Journals must strictly audit the quality of the papers, prevent plagiarism, fraud and other
phenomena, ensure that the papers are scientific, original and standardized; cultivate the author's research integrity
and consciousness in the process, create a healthy and fair academic environment. It is advisable that each author
first conduct a plagiarism check on their paper before submission. Every submitted paper undergoes a plagiarism
check by the editors. The editors of KEJAANS shall liaise with the Academic Librarians of the
organization/institution to do this. Any paper that is more than 20% (or less as determined by the editors) in its
plagiarism check shall be sent back to the author for reworking and resubmission.

Blind Peer-review of Submitted Papers

Submitted papers that passed a plagiarism check by KEJAANS shall be sent to at least two reviewers that are
expert in the field, after every piece of information that can reveal the identity or the affiliation of authors has
been concealed for fair, blind peer review. The reviewers shall give a comprehensive report of their review. The
editors shall design a Form to be completed by the reviewers after the review. The reports and completed forms
shall guide the editors in their further decisions on the reviewed article. The reviewers shall recommend the paper
for publication or otherwise.

Publication of Papers

This shall be done after the acceptance of articles for publication in line with the next publication time of the
Journal. Prior to publication, a galley proof copy shall be sent to the corresponding author who shall immediately
effect correction (if any), and return to the editors. The number of articles to be published in a given issue of the
Journal shall be at least 15. It is not compulsory for KEJAANS to produce an issue of the Journal if there are no
accepted articles ready for publication at a given time of publication.
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PHYTOCHEMICAL AND ANTIFUNGAL ANALYSIS OF MAHOGANY LEAF
EXTRACT AGAINST FUNGI IN SPOILT WATERMELON FRUITS

Mustapha Abubakar, Hafsat Ahmad Birnin Tudu, Danladi Garba Hani and Zubairu Sani Aliero

Department of Plant Science and Biotechnology, Kebbi State University of Science and
Technology, Aliero, PMB-1144, Nigeria

Corresponding author’s email: abubakarm431@gmail.com.

ABSTRACT

Watermelon is an important fruit vegetable cultivated globally for its diverse health and
nutritional benefits. However, its production is constrained by fungal pathogens causing
significant damages and crop yield losses. This study identified the fungi species in the spoilt
watermelon fruits and examined the efficacy of Mahogany leaf extracts (5, 10 and 15%
concentrations) against the fungi isolates. The fungi were isolated using ager plate method and
pure isolates were identified in accordance with a mycological atlas. Cold maceration technique
was used for the extraction of plant material while qualitative method was adopted to determine
the phytochemical constituents of the leaf extracts. In-vitro antifungal assay using food poisoned
technique was used to evaluate the effectiveness of the leaf extracts against the fungi isolates.
The results revealed the presence of three fungi species viz; Aspergillusniger,
Fusariumoxynoporum, and Penicilliumcitrinum. Among the pathogens, Aspergillusniger had
the highest percentage of occurrence (51.51%), followed by Fusarium oxynoporum (33.33%)
while Penicilliumcitrinum had the lowest (15.15%). The phytochemical screening showed the
presence of tannins, alkaloids, glycosides, flavonoids, balsams, steroids, and terpenoids in
Mahogany leaf extracts. The extracts significantly (p<0. 05) affected the mycelial growth of the
pathogens with 15% leading to the least mycelial growth, recording 24.3+0.7, 20.7+0.9 and
15.4+0.8 mm for Aspergillus niger,Penicillium citrinum and Fusarium oxynoporumcompared
to the control with 93.7+2.4, 91.3+1.6 and 95.3+1.2 mm respectively. The highest effect on
growth inhibition (%) was observed with 15% concentration on Fusarium oxynoporum (83.8%)
followed by Penicilliumcitrinum (77.2%) while the least was recorded with 5% concentration
on Aspergillusniger (40.9%). The results demonstrated the great potential of Mahogany (Khaya
senegalensis (Desr.)A. Juss.) leaf extracts as a natural and eco-friendly antifungal agent against
post-harvest fungal infestationin watermelon (Citrullus lanatus Thunb) fruits. They are thus
recommended to be incorporated in the control regime of these pathogens to prevent
contamination and to improve the quality of the fruits.

Keywords: Watermelon, Fungi pathogens, leaf extract, anti-fungal effect and fruits spoilage.

Introduction especially in tropical regions of the world
Watermelon (Citrullus lanatusThunb; Family:  (Alhaji et al., 2020). It is a significant source of
Cucurbitaceae) is an important fruit vegetable  lycopene, a powerful antioxidant associated
widely cultivated in different parts of the  with reduced risks of cancer and heart disease,
world, characterized with a high water content, and citrulline, an amino acid that improves
making it a refreshing and hydrating option, blood flow and reduces muscle soreness
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(Alhindi et al., 2016; Abubakar et al., 2019).
Economically, watermelon is a valuable cash
crop for farmers in many tropical and
subtropical regions, contributing significantly
to the global fruit market (Sharma et al., 2020).
It is rich in vitamins such as vitamin C, which
supports immune function, and vitamin A,
which promotes healthy vision and healthy skin
(Abubakar et al., 2019).

Watermelon production faces significant
challenges due to fungal pathogens attack and
diseases which result in significant yield losses
of up to 50% and reduced fruit quality (Sharma
et al., 2020). The heavy reliance on chemical
fungicides has resulted in serious issues
including fungicide resistance, environmental
degradation, and harmful residue accumulation
in food, raising health concerns for consumers
and contributing to ecological imbalances
(Ahmad et al., 2005). For farmers, this results
in increased production costs due to the
frequent application of fungicides and lower
profits from reduced crop yields. Additionally,
the long-term environmental impact of
chemical fungicide use has prompted policy
makers to seek more sustainable agricultural
practices (Yusuf et al., 2020).

In response to these limitations, there is a
growing interest in exploring natural, eco-
friendly, and sustainable alternatives using
natural products such as plant extracts, which
contain bioactive compounds like limonoids
and flavonoids that exhibit strong antifungal
properties (Olmo et al., 1997; Tizhe et al.,
2019). These natural extracts offer a safer and
environmentally responsible approach to
managing fungal pathogens while reducing the
ecological footprint of agricultural practices
(Xu et al., 2020). Mahogany extract contains
bioactive compounds such as limonoids,
flavonoids, and tannins, which have been found
to exhibit potent antifungal properties against
pathogens like Fusariumoxysporum and
Colletotrichumorbiculare, common causes of
crop diseases (Yusuf et al., 2020). These
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natural compounds work by disrupting the
cellular processes of the fungi, inhibiting their
growth without the harmful side effects
associated with synthetic chemicals. One of the
key advantages of natural fungicides is their
environmental sustainability. Since they are
derived from plant sources, they are
biodegradable and pose minimal risk to the
environment, unlike chemical fungicides that
can persist in the soil and water. Furthermore,
natural fungicides are less likely to contribute
to the development of resistant fungal strains,
as they often contain multiple bioactive
compounds that target pathogens through
various mechanisms, making it harder for fungi
to adapt (Khattak et al., 2013). This makes
them a more sustainable long-term solution for
disease management in agriculture. Therefore,
investigating mahogany leaf extracts against
watermelon pathogens addresses a critical gap
in sustainable agricultural practices (Kumar et
al., 2019).

This research thus, explores the phytohemical
composition and the effect of Mahogany leaf
extracts against fungal pathogens in spoilt
watermelon fruits in Aliero local government
area of KebbiState, Nigeria. This will benefit
farmers by reducing post-harvest losses and
input costs. Moreover, promoting natural
fungicides aligns with global agricultural
policies aimed at reducing chemical inputs and
protecting the environment, contributing to
healthier food systems and safeguarding public
health (Sharma et al., 2020).

Materials and methods

Study Area

Aliero local government area is located at
approximately latitudes 11°03'S, 12°47'N and
longitudes 3° 6'W and 4° 27 E. It has a total area
of 412 square kilometre and is bordered in the
east by Tambuwal Local government area of
Sokoto state in the North West by BirninKebbi
local government area in the South West by
Jega local government area and has a
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population size of 125,785 inhabitants. The
mean annual temperature and rainfall vary
considerably but usually stand at 42°C and
500mm respectively (Abubakar et al., 2020).

Sample Collection and Processing

A total of twenty (20) spoilt watermelon fruits
were obtained from four different locations in
Aliero town using clean polythene bags. The
samples were transported to the Laboratory,
Department of Plant  Science  and
Biotechnology Kebbi State University of
Science and Technology, Aliero for the
mycological analysis.

Sterilization of Glasswares

Glasswares that were used in the study
including petri dishes, forceps, flasks, razor
and blade etc were sterilized by autoclaving at
121°C for 15 minutes (Aminu et al., 2017).
This process eliminates potential contaminants
and ensures the integrity of the experimental
results.

Media Preparation

The media used for experiments werePotato
Dextrose Agar (PDA) and Sabouraud Dextrose
Agar (SDA), which were prepared according to
the manufacturer's instructions. PDA and SDA
were autoclaved at 121°C for 15 minutes
before use.
Sample Inoculation  and
Incubation

Each of the infected samples was washed and
surface sterilized in 1% commercial bleach for
one minute. These were then rinsed in three
successive changes of sterile distilled water and
blotted dry with sterile filter paper. From each
sample, five pieces of segments measuring
3mm?3 from the advancing margins of rotted
lesions was cut out with flame sterile scalpel
and forceps, and plated on potato dextrose agar
(PDA) and SDA in 90 mm Petri dishes
(Oyeleke and Manga, 2008; Oyedeji et al.,

Preparation,

106

2022). The plates were incubated at room
temperature (28 + 2°C) for seven days to allow
fungal growth.

Purification of the Fungal Isolates

When fungal growth from the tissue was
visible, fungi were sub cultured onto freshly
prepared sterile media plates to obtain a pure
culture for identification. Where there is a
mixed culture, fungi were continuously sub
cultured until pure isolates were obtained.
Stock cultures of the pure isolates were
prepared and preserved at 4°C in the
refrigerator (Oyeleke and Manga, 2008; Kumar
et al., 2020).

Identification of Fungal Isolates

The fungal isolates were subjected to certain
comparative morphological studies by an
image and analysis system using published
descriptions in a mycological atlas contained in
the Microbiology Laboratory of Department of
Biological Sciences Kebbi State University
Kebbi. This was followed by a slide mount of
each isolate. The characteristics observed were
matched with those available in the
aforementioned mycological atlas and were
identified accordingly (Abubakar et al., 2019).

Determination of Percentage Occurrence of the
Isolates

This was done to determine the percentage
occurrence of the different fungal isolates. The
number of occurrence for each of the isolates
was recorded and calculated using the formula
of Carlson (2014) viz; % frequency =Number
of identified fungi/Total number of fungi X
100.

Collection of Plant Materials and Preparation
of the Extracts

Fresh leaves of Mahogany (Khaya
senegalensis) were collected from the premises
of Faculty of Sciences, KSUSTA, in a clean
polyethylene bag and transported to the
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laboratory, Department of Plant Science and
Biotechnology, Kebbi State University of
Science and Technology, Aliero. They were
washed carefully to remove the dusts using tap
water and then shade dried at room temperature
(25-30 °C) for ten days. The dried materials
were crushed to powder using mortar and
pestle and the fine powder was used to
determine the phytochemical constituents of
mahogany leaves using qualitative analysis.
Fresh plant materials were thoroughly washed
in a 0.1% bleach solution (Clorox) for 3-5
minutes, rinsed three times with distilled water,
and crushed using a mortar and pestle (Majeed
et al., 2018; Khadem et al., 2022). Quantities
of 25, 50, and 75 g of the crushed leaves were
added to 500 mL of distilled water in labeled
plastic containers, followed by the addition of
10 g of Saccharomyces cerevisiae yeast to
enhance fermentation and molasses to provide
microbial energy. The containers were sealed
to ensure anaerobic conditions and allowed to
ferment at room temperature for two weeks,
and the gas by products released weekly in
sterile conditions using a laminar airflow
(Khadem et al., 2022). After fermentation, the
mixtures were filtered through a muslin cloth
to obtain liquid extracts, prepared in
concentrations of 5%, 10%, and 15% (w/v),
and stored refrigerated for later use (Abubakar
and Koul, 2023).

Extraction Techniques

The extraction was performed using the cold
maceration technique as outlined by Anas et al.
(2023). A sterile conical flask was used to soak
40 g of ground leaf samples in 350 mL of
distilled water for 24 hours. The mixture was
then filtered through sterile filter paper
(Whatman No. 1) and concentrated in a water
bath at 100°C to remove any remaining water.
The final extract was stored in a refrigerator for
further analysis.
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Qualitative Phytochemical Analysis of the
Extracts

The phytochemical screening was carried out
using standard procedures to determine for the
presence of tannins, alkaloids, balsams,
saponins, steroids, flavonoids, anthraquinones,
glycosides, resins, carbohydrates, and tarpenes
using standard procedures (Anas et al., 2023).

In Vitro Antifungal Assays

The antifungal activity of mahogany leaf
extracts was assessed using the poisoned food
technique, a widely used in vitro method for
evaluating antifungal properties. In this
approach, different concentrations of the
mahogany extract were incorporated into PDA
medium  before it  solidified.  After
solidification, a small disc of fungal mycelium
from a pure culture was placed at the center of
each plate. A control plate, which did not
contain the botanical extract, was also
inoculated. All treatments were replicated three
times and arranged in a completely randomized
design. The plates were then incubated at 25°C
for 7 days. Fungal colony growth was
measured by recording the diameter of the
colony at regular intervals. The percentage
inhibition of fungal growth was calculated by
comparing the growth in the treated plates to
that in the control plates, which lacked the
extract. The formula used to calculate the
percentage of mycelial inhibition (%MI) was:
%MI = [(Mc - Mt) / Mc] x 100

Where Mc = myecelial growth in the control
plate, Mt = mycelial growth in the treated plate,
and %M1 = percentage myecelial inhibition
(Moses et al., 2015)

Statistical Analysis

The data generated were processed and
subjected to descriptive statistics using
percentages so as to provide summary
description of the subject using descriptive
statistical tools by means of tables. The data on
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the efficacy of different concentration of the
leaf extracts was analyzed using analysis of
variance (ANOVA) in OPSTAT software and
significance level of p < 0.05 was considered
statistically significant.

Results

Fungi Isolates Identified From the Spoilt
Watermelon Fruits

The mycological analysis revealed the
presence of three fungi species in the rotten
watermelon fruits in the study area (Table 1).
These include Aspergillus niger, Fusarium
oxynoporum, and Penicillium citrinum.
Fusarium oxynoporum was isolated in the
samples from Mallamawa and Rariya markets
only, Aspergillus niger and Penicillium
citrinum in samples from Nasarawa, Rariya
and Kaura markets only, while all the
pathogens were found in samples from Rariya
market.

Cultural and Morphological Characteristic of
the Identified Fungi Species

The result in Table 2 presents the three (3)
fungal isolates with their cultural and
morphological features as identified from the
four locations of the study area.

Percentage of Occurrence of fungal Isolates

in the Spoilt Watermelon Fruits

The percentage of occurrence of the fungal
isolates in the spoilt watermelon fruits in the
study area is presented in Table 3. Aspergillus
niger had the highest percentage of occurrence
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(51.51%), followed by Fusarium oxynoporum
(33.33%) while Penicillium citrinum had the
lowest (15.15%).

Phytochemical constituents of Mahogany leaf
extracts

The results on the qualitative phytochemical
screening of mahogany leaf extracts are
presented in table 4. The phytochemicals
detected include tannins, alkaloids, glycosides,
flavonoids, balsams, steroids, and terpenoids.
However, Saponins and Anthraquinones were
not detected.

Effect of the Leaf Extract against the Fungi
Isolates

The effect Mahogany leaf extract at various
concentrations on the growth of pathogens is
shown in Table 5. The results showed that the
extracts significantly (p< 0. 05) affect the
mycelial growth of the pathogens with 15%
concentration causing the least mycelia growth
on all the fungi isolates examined recording
24.3+0.7, 20.7+0.9 and 15.4+0.8 mm for
Aspergillus niger, Penicillium citrinum and
Fusarium oxynoporum respectively (Table 5).
The highest effect on growth inhibition (%)
was observed with 15% concentration on
Fusarium oxynoporum (83.8%) followed by
Penicillium citrinum (77.2%) while the least
was found with 5% concentration on
Aspergillus niger (40.9%) (Figl). It was
observed that the antifungal effectiveness of
these extracts in culture is concentration
dependent.
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Table 1: Number of Fungal Species Isolated from the Spoilt Watermelon in

Different Markets of Aliero Town

Sample Collection Fungi Identified

Location

Nasarawa Aspergillus niger and Penicillium citrinum

Mallamawa Fusarium oxynoporum

Kaura Penicillium citrinum, Aspergillus niger

Rariya Aspergillus niger Penicillium citrinum and Fusarium

oxynoporum

Table 2: Cultural and Morphological Characteristic of the Isolated Fungi

Fungi Isolates

Cultural and Morphological Features

Aspergillus niger

Fusarium
oxynoporum

Penicillium citrinu
M

Colonies consist of a compact white or yellow basal felt covered by
a dense layer of dark brown to black conidial heads. Conidial heads
are large globose, dark brown. Conidiophores stripes are smooth
walled, hyaline or turning dark towards the vesicle. It has a size of
400-3000um

Bean shape, slightly curved. The color of the colony is purple with
cottony mycelium and a dark purple under surface. The reverse
color is red to purple. Growth in 5-6 days. It has a size of 3-12um.

Velvety to woolly colonies on media often having musty odor, with
colors ranging from white to greenish-blue or blue-green as conidia
develop. Presence of has septate, hyaline hyphae, and erect,
branched conidiophores arranged in a penicillate structure, bearing
spherical to ellipsoidal conidia that are roughened and form in
chains. Conidia measure about 3-5 pum in diameter and give the
colonies a powdery appearance.

Table 3: Percentage Occurrence of the Fungal Isolates in the Spoilt Watermelon Fruits

Fungi species No. of Isolates Occurrence
(%)

Aspergillus niger 17 51.51

Penicillium citrinum 5 15.15

Fusarium 11 33.33

oxynoporum

Total 33 100
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Table 4: Phytochemical Constituents in Mahogany (Khaya senegalensis) Leaf Extracts

S/INO Phytochemicals Presence/absence
1 Tannins +
2 Alkaloids +
3 Baslams +
4 Saponins -
5 Steroids +
6 Anthraquinones -
7 Terpenoids +
8 Flavonoids +
9 Glycosides +
Key: + = Detected, - = Not detected

Table 5: Effect of Mahogany Leaf Extracts on the Mycelial Growth of the Pathogens.

Fungi Mycelial growth (mm) CV SD
(Mean+SE) (%)
0% 5% 10% 15%
Aspergillusniger 93.7+2.4 55.3+0.9 38.0+1.0 24.3+0.7 46 20

Penicilliumcitrinum 91.3+ 48.0+2.1 28.7+1.2 20.7+0.9 57 2.2

1.6

Fusariumoxynoporum 95.3+1.2 52.3+0.3 36.3+2.9 154+0.8 56 2.3

Keys: SE= standard error, C.VV= coefficient of variance, S.D= standard deviation

100

80

60 |

40 A |
20 \ \ . L]
0o <2 el |

10%

m Aspergillus niger
® Penicillium citrinum

Fusarium oxynoporum

15%

Fig 1: Effect of Mahogany Leaf Extracts on Growth Inhibition (%) of the Examined Fungi Isolates

Discussion

The current study identified three fungi species
from the spoilt watermelon fruits, with
Aspergillus niger being the most frequent
(51.51%) and Penicillium citrinum the least

110

(15.15%). The findings aligned partially with
the results of Odelade and Oladeji (2020), who
reported three fungal species, including
Fusarium oxysporum, Streptomyces spp., and
Aspergillus flavus, from spoilt watermelon in
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Ogbomoso, Nigeria. The overlap in species
includes Fusarium oxysporum, and the total
number of species is consistent with the present
study. In contrast, Abubakar et al. (2020)
identified nine fungal species from watermelon
in Jega LGA, Kebbi State, Nigeria with only
Aspergillus niger being a common species in
the respective studies. Similarly, Ezekiel and
Sombie (2014) reported eleven fungal
pathogens on watermelon fruits in Ogun State,
Nigeria, indicating higher fungal diversity in
their study compared to the current report.
These studies underscored the diversity of
fungal species found on spoilt watermelon
fruits in various regions of Nigeria. The higher
number of fungal species identified in other
studies may be due to environmental factors
such as high temperatures and humidity, which
promote fungal growth and accelerate fruit
spoilage (Aladele et al., 2008). The high sugar
content, abundance of nutrients, and low pH of
fruits made them particularly vulnerable to
fungal infestation (Singh and Sharma, 2007).
Among the collection sites, Mallamawa had the
highest fungal load (60.0%), while Kaura
recorded the lowest (20.0%), likely reflecting
differences in fruit handling, packaging,
transportation, and storage practices (Aladele
et al., 2008). Previous studies have also shown
that Aspergillus species contribute significantly
to the spoilage of watermelon and other fruits
(Al Hindi et al., 2011; Tafinta et al., 2013;
Amadi et al., 2014; Udoh et al., 2015; Aminu
and Ali, 2017). The fungi isolated from freshly
cut watermelon fruits appear to exploit
damaged or weakened surfaces to initiate
rotting. Furthermore, the widespread use of
poorly ventilated polythene sheets to cover
unsold fruits fosters conditions that favor the
growth of rot-causing pathogens, particularly
yeasts (Aminu and Ali, 2017).

The global emphasis on reducing pesticide
residues in food and the growing demand for
organic agricultural products have spurred
increasing interest in organic farming among
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crop scientists and farmers (Abdulla-Al-
Mamun et al., 2019; Chaitra et al., 2023).
Phytochemical analysis of  mahogany
(Swietenia macrophylla) leaf extracts revealed
the presence of various bioactive compounds,
including tannins, alkaloids, glycosides,
flavonoids, balsams, saponins, steroids, and
terpenoids, all of which are known for their
antimicrobial properties. The  study
demonstrated that the extracts exhibited
concentration-dependent inhibitory effects on
mycelial growth, with higher concentrations
leading to greater inhibition (Olmo et al., 1997,
Paritala et al., 2015). These findings align with
Duraiet al. (2016a; 2016b), who identified
similar phytochemicals in S. macrophylla
extracts and reported their effectiveness against
fungal species such as Fusarium sp.,
Helminthosporium sp., and Alternaria sp., as
well as bacterial pathogens like Staphylococcus
aureus and Escherichia coli. Differences in
phytochemical composition between studies
could be attributed to environmental conditions
and the specific plant parts used.

Additionally, compounds like methyl-1a-
acetoxy derivatives, quercitrin, and rutin in
mahogany extracts have been shown to possess
strong antimicrobial activity against various
pathogens (Olmo et al., 1997; Paritala et al.,
2015). Goun et al. (2003) tested S. mahagoni
seed extracts using methylene chloride and
methanol and found them effective against
seven microbial species, including molds such
as Rhizoctoniasolani and bacterial pathogens
like E. coli and S. aureus. However, methanol
extracts were less effective, showing activity
only against R. solani. Similarly, Haque et al.
(2009) evaluated chloroform and ethyl acetate
extracts of S. mahogany leaves and bark,
finding significant antibacterial activity against
pathogens like Bacillus subtilis, Salmonella
paratyphi, and Pseudomonas aeruginosa.
These results highlight the significant
antimicrobial potential of S. macrophylla
against both plant and human pathogens,
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suggesting its potential application in
sustainable agriculture and antimicrobial
applications.
Conclusion

This study linked post-harvest spoilage of
watermelon to the activity of pathogenic fungi,
including  Aspergillus  niger, Fusarium
oxysporum, and Penicillium citrinum. Aqueous
extracts of mahogany leaves, tested at different
concentrations, were found to significantly
inhibit the mycelial growth of these fungi. The
results indicate that the effectiveness of the
extracts  increases  with  concentration,
suggesting their potential as a natural solution
for preventing post-harvest deterioration in
watermelon. Integrating these extracts into a
comprehensive fungal control strategy could
help extend the shelf life of watermelons and
other fruits, reducing spoilage and promoting
sustainable post-harvest management.
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