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Post-harvest deterioration limits the effective processing and utilization of Ipomoea batatas L.
(sweet potato). This study identified the fungi associated with post-harvest tuber rot of I. batatas
from selected markets in Lagos, Nigeria, and the antifungal efficacy of selected plant extracts in
treating this disease. Sweet potato tubers collected from local markets in lyana-Iba and
Okokomaiko were observed for rot diseases. Isolation, identification, and characterization of fungi
and pathogenicity tests were carried out on the specimens collected from the markets. Five fungi
were isolated from the diseased tuber, they were identified as Aspergillus aculeatus, Aspergillus
flavus, Fusarium sp., Lasiodiplodia theobromae and Penicillium oxalicum. The pathogenicity test
revealed that only A. aculeatus and P. oxalicum induced rot in healthy sweet potato tubers 14 days
Copyright: © 2024 Ewekeye et al. This is an open-  after inoculation, with P. oxalicum being the most virulent. The molecular analysis confirmed the
access article distributed under the terms of the identity of the two virulent isolates as Penicillium oxalicum and Aspergillus aculeatus. The
Creative Commons Attribution License, which  extracts of Parkia biglobosa, Pseudocedrela kotschyi, and Mezoneuron benthamianum exhibited
permits unrestricted use, distribution, and reproduction  antifungal potency on the fungi isolates. P. kotschyi against A. aculeatus at 20mg/ml had the
in any medium, provided the original author and  highest inhibitory zone of 18.17+0.76 for n-hexane extract while against P. oxalicum at the same
source are credited. concentration, the highest inhibitory zone of 25.00+1.00 was recorded. Hence, the
recommendation of the use of these plant extracts product as a substitute to synthetic antifungal

agents for controlling the growth of fungi causing post-harvest tuber rot of | batatas.
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Introduction

Ipomoea batatas L. (sweet potato), is a tuberous perennial

plant. It is a member of the Convolvulaceae family. I. batatas is the 5th
most important food crop in the tropics and ranks 7th globally in annual
crop production. *
This crop is an important staple crop, mostly cultivated in northern
Nigeria. The Nigerian population depends on . batatas as an important
crop for food security. 2 Sweet potatoes can become infected with
various microbes at different phases, covering the phases of fieldwork,
harvest, storage (if not well harvested and kept), and sales. Microbial
food spoilage is one of the biotic factors that impact food insecurity, 3
the infection and degradation of sweet potatoes, significantly reduce
their potential as a crop for nourishment and well-being. 4 Agu et al. °
earlier attributed the post-harvest losses of sweet potatoes in the
southeastern part of Nigeria to some fungal species - Aspergillus
fumigatus, A. niger and Rhizopus stolonifer. Six fungal species
including A. flavus, Botryodiplodia theobromae, Fusarium solani and
A. niger, were also reported to be accountable for the post-harvest rot
that occurs in sweet potato tubers in Nigeria. 87
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Fungal pathogens have a detrimental economic impact on crops,
therefore control measures are required. Fungicide treatment, gamma
irradiation, and hydro-heating are techniques for controlling post-
harvest pathogens. Although the effects of these methods on preventing
rot and extending the shelf life of I. batatas roots have been stated to be
intermediate, 8 there are certain limitations to the use of these methods.
These include being inaccessible to farmers, detrimental to ecological
renewability, toxic to humans, and the likelihood of causing antagonism
in the intended microbes. ° In light of these shortcomings, the emphasis
is now on the use of extracts of plants as innovative fungicidal agents
for safeguarding crops. ® For instance, the result of the research
conducted by Enyiukwu et al., 1° revealed that the aqueous extracts of
Stachyterpheta jamaicensis, Cyathula prostrata, and Hyptis suaveolens
effectively reduced blight incidence and severity in vivo and enhance
sweet potato yield by inhibiting spore germination and radial growth of
pathogens in vitro.

Pseudocedrela kotschyi (Meliaceae) widely known as Dry-zone cedar.
P. kotschyi is common within the savannah of tropical Africa. Various
parts of P. kotschyi treat diverse ailments, such as malaria, stomach
ache, diarrhoea, and toothache. ** Petroleum ether, ethyl acetate, and
methanol extracts of P. kotschyi leaf have been used to suppress the
growth of Candida albicans. *?

Parkia biglobosa is a perennial deciduous tree in the Fabaceae family
commonly known as "African locust bean." Parkia plant materials are
processed into paste, decoction, and juice to treat a range of illnesses,
particularly diarrhoea, hypertension, as well as bronchitis. ** A study
showed that both aqueous and ethanolic extracts of leaves and stem of
P. biglobosa successfully impeded the growth of Aspergillus niger,
Trichophyton mentagrophyte, and Candida albicans. 1

Mezoneuron benthamianum commonly known as “Jeniferan or
Meyinro” in Yoruba, is of the Fabaceae family. It is a medicinal plant
indigenous to many African countries. In Ghana, skin cream and
powdered root of this plant are administered externally to heal wounds
and dermal infections.’® The synergistic efficacy report proposes that
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M. benthamianum is a strong anti-candidal plant and could be used in
the formation of drugs. *°

Previous research reported the efficacy of crude plant extracts that were
obtained with polar solvents such as ethanol, methanol, and water on
some pathogenic fungi, *>¢ however there is a scarcity of information
on the potential of non-polar solvents and semi-polar solvent extracts.
Therefore, this research sought to phylogenetically characterize the
fungi causing post-harvest rot of sweet potato tuber from selected
markets in Lagos State, Nigeria, and also assess the effects of ethyl
acetate and n-hexane extracts of Pseudocedrela kotschyi, Parkia
biglobosa and Mezoneuron benthamianum on fungi isolated from rotten
sweet potato.

Materials and Methods

Collection of samples

Infected Ipomoea batatas tubers were collected from lyana-lba market
(6.4611°N, 3.2043 °E) and Okokomaiko market (6.4714°N, 3.1879 °E)
within the Ojo Local Government Area, Lagos, Nigeria (Fig. 1).
Samples were inspected for rotted portions, stored in clean
polypropylene zip lock bags, labelled properly and transported to the
laboratory of the Department of Botany, Lagos State University
(LASU), Ojo for additional analysis. The stem of Pseudocedrela
kotschyi (Voucher Number: LSH001178) and the root of Mezoneuron
benthamianum (Voucher Number: LSHO001179) were collected in
January 2023 from Bode Alagbo market (7.3776 °N, 3.9471 °E) in
Ibadan area of Oyo State, Nigeria (Fig. 1), while the bark of Parkia
biglobosa (Voucher Number: LSH001180) was obtained in January
2023 from the Forestry Research Institute of Nigeria (FRIN), Ibadan
(7.3919 °N, 3.8631 °E). These plant parts were identified and
authenticated by Dr Omoteso Oluwa at the Department of Botany,
LASU, Nigeria.

LOCATION MAP OF SOME SELECTED MARKETS IN LAGOS AND
OYO STATE. NIGERIA
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Figure 1: Map showing various collection sites in Lagos and
Oyo States, Nigeria

Sample Preparation

The |. batatas tubers with disease symptoms were washed repeatedly
under running water. The tubers were then cut open with a sterile
kitchen knife (Stainless Steel Knife, VWR International, USA) to reveal
the infested portion and the healthy parts. A small lesion of
approximately 2x2 mm from the infested portion was cut with a sterile
scalpel (Fist handle 3, Swann-Morton, UK). The sectioned specimens
were surface sterilized first by immersing them fully within a beaker
(Borosilicate Glass Beaker, 250ml, Pyrex, USA) containing 5% NaOCI
solution (Sigma-Aldrich, St. Louis, MO, USA, reagent grade with a
concentration of 4.00-4.99% wi/v available chlorine and a percentage
purity greater than 95%) for one minute; following sterilization, the
sections to be inoculated were taken out and rinsed twice over with
sterile distilled water. Afterward, the sectioned pieces' surfaces were
dried in between two sterile filter papers (Whatman No. 1 filter paper,
GE Healthcare, UK) to remove excess water.

Fungal Isolation
The use of Potato Dextrose Agar (PDA Powder, Thermo Fisher
Scientific, USA) was employed to isolate these fungi. The prepared
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samples were aseptically transferred to 9 cm diameter Petri dishes
(Sterile Polystyrene Petri dishes, 90mm, Greiner Bio-One, Germany)
containing solidified sterile PDA. Chloramphenicol (Chloramphenicol
Antibiotic Tablet, 25mg/ml, Sigma-Aldrich, USA) was added to the
PDA to suppress the growth of bacteria. The plates were incubated for
72 hours (three days) at room temperature (27+2°C) and checked daily
for fungal growth.

Visible fungal colonies observed between days three and five were sub-
cultured and incubated at room temperature (27+2 °C). Pure cultures
were obtained after three consecutive subcultures. Further research such
as microscopic and molecular identification, pathogenicity testing and
antifungal activity was conducted using the pure isolates.

Identification of Fungi isolates

Microscopic and morphological features of the fungal isolates were
observed. The isolated fungi were identified with reference to Mathur
and Kongsdal. ¥

Molecular Identification of Fungi

The pathogenic species were further subjected to molecular analysis to
confirm their identities.

After the cultural and microscopic characterization of fungal pathogens,
Extraction and PCR amplification of genomic DNA, DNA sequencing,
and Internal Transcribed Spacer (ITS) region analysis were carried out
to confirm their respective identities.

Extraction of Genomic DNA

Genomic DNA was extracted from five-day-old fungi with Quick
DNA™ kit, following standard procedure. Two hundred microliters
(200 uL) of phosphate buffer solution were used briefly to pick 60 mg
of each fungal mycelia, which were subsequently dropped into 0.1 mm
and 0.15 mm ZR BashingBead™ lysis tube. The tube was filled with
750 uL of BashingBead™ buffer and centrifuged at 10,000 rpm for 5
minutes. Then 400 uL aliquot of supernatant was dispensed into another
tube containing a Zymo-Spin™ I11-F filter, and this was centrifuged for
one minute at 8000 rpm. After adding 500 pL of gDNA wash buffer and
200 pL of DNA pre-wash buffer, it was transferred to a fresh collection
tube containing the Zymo-SpinTM [ICR column. The tubes were
centrifuged for one minute at 10,000 rpm respectively. To extract the
DNA, 100 pL of DNA buffer was added after transferring the column
matrix to a clean 1.5ml centrifuge tube. The column was then
centrifuged for 30 seconds at 10,000 rpm and the DNA was stored at —
80°C.

Using universal primers that have been previously described, the
Internal Transcribed Spacer (ITS) region of the rDNA was amplified
via PCR. The PCR reaction mixture contained 50 uL of the total volume
which included 30-50 ng of DNA, 100 mM of each primer, 0.05 U/uL
Taq DNA polymerase, 4 mM MgClz, and 0.4 mM of each dNTP. A
C1000 Touch thermal cycler (BioRad, USA) was used to carry out the
amplification reaction. For thermal cycling conditions, a slightly
modified version of Adeniyi et al.'s '® method was used. For
denaturation 35 cycles were done at 95 °C for 1 minute, and an
annealing temperature of 57 °C for 1 minute with an initial extension
and final extension at 72 °C for 2 minutes and 1 minute respectively
after the initial denaturation at 95 °C for 15 minutes.

Electrophoresis was used to analyze the PCR amplicons. Two hours
were spent running the agarose gel at 60 V after loading 7 pL of the
samples and 5 uL of DNA ladders (1 kb) in each well (1% w/v with
ethidium bromide) and NucleoSpin Gel were used to purify the
remaining PCR products.

Analysis of DNA Sequence

Identification and sequencing of DNA was carried out at the Molecular
lab of Ingaba Biotechnical Industrial Ltd in Ibadan, Oyo state, Nigeria
using the universal primer pair ITS1 (Forward) and ITS4 (Reverse). ¥°
Amplicons were run and extracted from the gel. Nimagen Brilliant
Dye™ Terminator Cycle Sequencing Kit was used to sequence the
extracted fragments (forward and backward) while DNA sequencing
clean-up kit was used to purify the sequences. The purified fragments
were examined using an ABI 3500xI Genetic Analyzer.
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Chromatograms (sense and antisense) analysis from the sequencing was
done using ChromasL.ite version 2.33 software to ensure high-quality
sequences. BioEdit Sequence Alignment Editor %° was used to modify
the resulting chromatograms. Sequences consensus was searched for
homology in the National Center for Biotechnology Information
(NCBI) database using the Basic Local Alignment Search tool
(BLAST) to identify related organisms.?! The sequences were deposited
in the GenBank and assigned accession numbers. Phylogenetic trees
were constructed with neighbour-joining techniques, ?? and 1000
bootstrap consensus using the Mega 6.0 software package.?

Pathogenicity Test

The method of Gwa and Ekefan, 2* was employed for pathogenicity
testing. Ten healthy tubers, weighing between 80 and 100 grams were
selected. They were then cleaned with flowing water to remove dirt.
The samples were surface sterilized for 30 seconds using a 5% NaOClI
solution, rinsed three times with sterile distilled water and air dried.
A 5 mm diameter, 4 mm deep sterile cork borer (Stainless Steel Cork
Borer Set, Fisher Scientific, USA) was used to extract portions of the
tissue of the samples. 262” A 5 mm diameter disc from the pure fungal
cultures was extracted and replaced in the wells created in the healthy
tubers as a result of the tissues initially extracted. To prevent
contamination from other pathogenic organisms, petroleum jelly
(Vaseline Petroleum Jelly, Unilever, Nigeria) was applied to fully seal
the wells. The procedure was replicated twice for each fungal isolate
and the samples were incubated at room temperature (27+2°C) for
fourteen days to allow the five inocula to grow and mature before they
were checked for signs of infection and the emergence of disease.

Preparation of plant extracts

Ethyl acetate (Fisher Scientific, Pittsburgh, PA, USA, HPCL grade,
pure solvent with a percentage purity greater than 99%) and n-hexane
(Fisher Scientific, Pittsburgh, PA, USA, ACS reagent grade, pure
solvent with a percentage purity greater than 95%) were used as
solvents for the extraction process.

Seventy grams of the fine powder of each plant material was measured
into a sterilized conical flask and then 700 ml of each solvent (ethyl
acetate or n-hexane) was carefully dispensed into the measured plant
material and placed on a mechanical shaker for 24 hours. Whatman No.
1 filter paper was used to sieve the samples under a vacuum, and a
vacuum rotary evaporator (R-300 Rotary Evaporator, Buchi,
Switzerland) was used to concentrate the filtrates. The extracted product
was then sealed in pill vials (Amber Pill Vials with Caps, 20ml, Fisher
Scientific, USA) and stored in a freezer at -20 °C. The filtrate was
dispensed into a weighed conical flask (Borosilicate Glass Conical
Flask, 500ml, DURAN Group, Germany) and evaporated to dryness.
The conical flask and extract were weighed after cooling in the
desiccator (Vacuum Desiccator with Stopcock, Kartell, Italy).

Anti-fungal Assay

The method of agar well diffusion of Adeyemi et al. 2 was employed
to evaluate the plant extracts' antifungal efficacy. Two wells were made
in each PDA-containing Petri plate using an 8.0 mm diameter sterile
cork borer. Subsequently, concentrated extracts were incorporated into
each well using a sterile micropipette (Adjustable Volume
Micropipette, 2-20ul, Eppendorf, Germany), left for a few minutes to
diffuse, and then sealed with the PDA. 0.3 ml of the 10 mg/ml ethyl
acetate extract of one plant was poured into one well, and 0.3 ml of the
10 mg/ml n-hexane extract of the same plant was poured into the second
well of each plate using a sterile micropipette. The same procedure was
repeated for the 20 mg/ml extracts of the same. From the edges of the
7-day-old pure culture, a 6 mm mycelial disc was removed and put in
the middle of the plate. Ketoconazole (KETORAL-200 Ketoconazole
Tablets USP 200 mg) was used as the positive control and sterile
distilled water as the negative control. The plates were incubated at
room temperature (2742 °C) for five days. The assay was carried out in
triplicate and the zones of inhibition were recorded for every plate.
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Statistical Analysis

Analysis of Variance (ANOVA) was used to analyze the collected data,
and Duncan's test at 0.05 probability level was used to separate the
means to show the degree of significance between the values.

Results and Discussion

The following fungi were identified from the sweet potato tubers
exhibiting rot symptoms after 14 days of inoculation: Aspergillus
flavus, Aspergillus aculeatus, Penicillium sp., Lasiodiplodia
theobromae and Fusarium sp. (Plates 1-5).

Pathogenicity Test

Five fungal species, which were Aspergillus flavus, Aspergillus
aculeatus, Penicillium sp., Lasiodiplodia theobromae and Fusarium sp.
were isolated, but only two, Aspergillus niger and Penicillium sp. were
pathogenic and able to induce rot in healthy Ipomoea batatas (L.) after
fourteen days of inoculation. The most virulent was Penicillium sp.

Molecular Identification of Fungi
Molecular analysis confirmed the identities of the two pathogenic
species to be Aspergillus aculeatus and Penicillium oxalicum.

Phylogenetic relatedness of fungal strains

The phylogenetic analysis revealed that Aspergillus aculeatus
LBCCN_PS_A2 (0Q550967) clustered with A. aculeatus
(MHB656795), A. aculeatus (JX501355), A. aculeatus (MT742816), A.
aculeatus (MW260073) with a relative percentage identity of 99.65%,
and A. aculeatus (OM714599) with a relative percentage identity of
99.48%. In the same manner, A. aculeatus LBCCN_YS_A8
(0Q550969) clustered with A. aculeatus (MK461090) and A. aculeatus
(MT588793) (Fig. 2).

Additionally, the analysis further revealed that Penicillium oxalicum
LBCCN_PS_Al (0Q550966), P. oxalicum (OL616037) and P.
oxalicum (0Q342861) are in the same cluster with a percentage identity
of 98.81%.
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Plate 1: Photomicrograph of Aspergillus aculeatus (X100)
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Plate 2: Photomicrograph of Aspergillus flavus (X100)
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Plate 4: Photomicrograph of Penicillium orxalicumr(X100)
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Plate 5: Photomicrograph of Lasiodioplodia theobromine
(X100)

Antifungal activity of n-hexane extracts of P. biglobosa, P. kotschyi and
M. benthamianum on test fungi

P. kotschyi n-hexane extracts inhibited the growth of the fungi under
test only at a concentration of 20 mg/ml, whereas M. benthamianum's
n-hexane extract only inhibited P. oxalicum's growth at a concentration
of 20 mg/ml. The n-hexane extract of M. benthamianum had a negative
effect on A. aculeatus at a concentration of 10 mg/ml but was sensitive
to it at 20 mg/ml (Table 2). n-hexane extract of M. benthamianum was
effective for P. oxalicum at both concentrations. The commercial
fungicide used (Ketoconazole) repressed the development of the tested
fungi with the maximal inhibitory value of (28.33+1.53) (Table 3),
while the negative control (Sterile distilled water) did not show any
inhibition.

Efficacy of Different Concentrations of Ethyl Acetate Extracts to Inhibit
Mycelia Growth of Tested Fungi

Table 1 shows the efficacy of the ethyl acetate extracts of all plants used.
The ethyl acetate extracts were insensitive to the tested fungi at all
concentrations. The commercial fungicide (Ketoconazole) used
repressed the development of the tested fungi with the maximal
inhibitory value of (28.33+1.53) (Table 3), while the negative control
(Sterile distilled water) did not show any inhibition.

Antifungal potential of n-hexane and ethyl acetate plant extracts on A.
aculeatus

For A. aculeatus, inhibitory values recorded from n-hexane extract of
P. biglobosa, P. kotschyi, and M. benthamianum were notably lower
compared to the values acquired from Ketoconazole. The mean and
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standard deviation of the readings are shown in Table 2. From the result,
20mg/ml of n-hexane extracts of P. kotschyi had the highest inhibitory
effect with an inhibitory zone of 18.17+£0.76 mm. The minimum
inhibitory effect was observed in M. benthamianum (20 mg/ml) with an
inhibition zone of 13.23+0.68 mm. The ethyl acetate extracts were
insensitive to A. aculeatus. Ketoconazole has an inhibitory effect of
28.00+0.00 mm at 10 mg/ml while the minimum inhibitory effect was
recorded at 20 mg/ml of ketoconazole.

Antifungal Potential of n-hexane and ethyl acetate Plant Extracts on the
Inhibition of P. oxalicum

For P. oxalicum, the inhibitory values recorded from both n-hexane and
ethyl acetate extracts of P. biglobosa, P. kotschyi, and M.
benthamianum were noticeably less than the values acquired from
Ketoconazole. The mean and standard deviation of the readings are
shown in Table 3. From the results, 20 mg/ml of n-hexane extracts of
P. kotschyi had the highest inhibitory effect with an inhibitory zone of
25.00+1.00. The minimum inhibitory effect was observed in M.
benthamianum (20 mg/ml) with an inhibition zone of 12.00£1.00 mm.
The ethyl acetate extract was insensitive to P. oxalicum. Ketoconazole
has an inhibitory effect of 28.00+1.53 mm at 20 mg/ml while the
minimum inhibitory effect (0.00£0.00) was recorded at 10 mg/ml of
ketoconazole.

This study provided some of the data needed for the application of
various concentrations of Parkia biglobosa, Pseudocedrela kotschyi
and Mezoneuron benthamianum extracts as a useful bio-fungicide for
Ipomoea batatas rot control method instead of synthetic fungicides. In
this study, the pathogens linked to post-harvest decay of I. batatas were
A. flavus, A. aculeatus, P. oxalicum, Fusarium sp. and L. theobromae.
Usually, the method used for fungal identification relies mainly on
morphological and microscopic characteristics, but this method is not
completely reliable. They could, however, be better characterized
through DNA (rDNA) sequencing of the ITS region. This method was
used to further characterize two fungal isolates in this study.

The pathogenicity test carried out showed that P. oxalicum and A.
aculeatus induced rot in the |. batatas tubers, with P. oxalicum being
the most virulent. A related result was reported by Agu et al. ® linking
sweet potato post-harvest loss to similar fungi. Amienyo and Ataga,
also examined samples of sweet potatoes from various markets in Port
Harcourt and identified 6 similar fungi as causative agents of post-
harvest rot in sweet potatoes. In the study by Alum et al. ” four of the
most frequently isolated fungi from sweet potato rot in Ebonyi State
were similarly obtained from this research. The fungi are:
Botryodplodia theobromae, A. flavus, F. solani.and P. expansum.
Botryodiplodia theobromae and Fusarium spp. have also been reported
by Ray and Ravi as being among the most important fungi inducing the
rot of 1. batatas in storage.

Investigation of the antifungal properties of Parkia biglobosa,
Pseudocedrela kotschyi, and Mezoneuron benthamianum on the growth
of isolates of A. aculeatus and P. oxalicum in vitro in this study revealed
some inhibitory components in the crude extracts of these plants, which
reduce the fungus mycelial growth. Deresa and Diriba, 6 in their review
equally highlighted that the antifungal activities of botanicals mostly
include inhibition of mycelial growth. Therefore, the plant extracts
employed in this study can reduce post-harvest rot caused by fungi in I.
batatas. However, the efficacy of the extracts used varied based on the
extraction solvent, concentration and the tested fungus. Comparing the
various plant extracts used in this study, Pseudocedrela kotschyi
showed the greatest efficacy in preventing the fungi isolates, this is
followed by Parkia biglobosa, and Mezoneuron benthamianum. The
antifungal activities of these plant crude extracts, which can be applied
as a post-harvest tuber treatment, were also verified and established by
this study. Secondary metabolites produced by plants have been
described to cause changes in the morphology and stop fungi from
producing toxins. 6

The antifungal efficacy of the n-hexane and ethyl acetate extracts of the
plant materials differs depending on the concentrations and extraction
solvents used. Only at concentrations of 10 mg/ml and 20 mg/ml did the
n-hexane extract of P. biglobosa inhibit the growth of P. oxalicum as
illustrated in Table 1.
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Table 1: Efficacy of different concentrations of n-hexane and ethyl acetate plant material extracts on the suppression of the test fungi

n-hexane ethyl acetate
Extracts Organism 10 mg/mL 20 mg/mL 10 mg/mL 20 mg/mL
P. biglobosa A.niger - - - -
P. oxalicum + + - -
P. kotschyi A. niger - + - -
P. oxalicum - + - -
M. benthamianum A. niger - + - -
P. oxalicum + + - -
Ketoconazole A. niger + + + +
P. oxalicum. + + + +
Negative control A. niger - - - -
P. oxalicum. - - - -

Keys: + — Inhibition

- = No inhibition

Table 2: Effects of n-hexane and ethyl acetate extracts of plants on mycelia growth inhibition of Aspergillus aculeatus after 5 days

n-hexane ethyl acetate
Extracts 10 mg/mL 20 mg/mL 10 mg/mL 20 mg/mL
P. biglobosa 00.0+0.00¢ 0.00+0.00® 0.00+0.00° 0.00+0.00°
P. kotschyi 0.00+0.00° 18.17+0.76° 0.00+0.00° 0.00+0.00°
M. benthamianum 0.00+0.00° 13.23+0.68¢ 0.00+0.00° 0.00+0.00°
Negative control 0.00+0.00° 0.00+0.008 0.00+0.00° 0.00+0.00°
Ketoconazole 28.00+0.00% 27.33+0.58° 28.00+0.00% 27.33+1.53°

Note:

ANOVA-1 reveals a significant (p<0.05) variation in means and this is denoted by matching superscript alphabet

Table 3: Effects of n-hexane and ethyl acetate extracts of plants on mycelia growth inhibition of Penicillium oxalicum, after 5 days

n-hexane ethyl acetate
Extracts 10 mg/mL 20 mg/mL 10 mg/mL 20 mg/mL
P. biglobosa 22.00+1.00¢ 18.33+3.06¢ 0.00+0.00° 0.00+0.00°
P. kotschyi 0.00+0.00° 25.00+1.00° 0.00+0.00° 0.00+0.00°
M. benthamianum 19.67+1.53¢ 12.00+1.00¢ 0.00+0.00° 0.00+0.00°
Sterile Distilled Water 0.00+0.00f 0.00+0.00f 0.00+0.00° 0.00+0.00°
Ketoconazole 28.00+0.00? 28.33+1.53% 28.00+0.00% 28.00+1.532

Note:

5953)
orice = (ONMOD6763)
(MIKE20556)
leatus (EUS3I3205)
=p. (KMO66598)
sculeatus (JX501355)
= (o 795)
leatus LBCCN_PS_AZ (OQ550967)
1% (MT742876)

wleatus (MNT73748)
=p. (ON426965)
n

» (MIK673857)

MZ710526)
 (CQ342867)
i LBCCN_PS_AT (OQ550966)
1 (OLE6716037)
87 1048)
n (KYE7A515)
» (02717098

11icrry ticerm HG 798726)

Fig. 2: Phylogenetic tree showing the relationship of
Aspergillus aculeatus and Penicillium oxalicum from Ipomoea
batatas (L.) Lam. (sweet potato) with other related fungal
species. Using 30 additional reference sequences from
GenBank and the partial 16S rDNA sequences of two fungi
that were obtained for this study for phylogenetic analysis. The
maximum likelihood method used in Mega 6.0 was applied to
reconstruct the tree.

ANOVA-1 reveals a significant (p<0.05) variation in means and this is denoted by matching superscript alphabet

Conclusion

This study revealed that the n-hexane extract of Parkia biglobosa,
Pseudocedrela kotschyi, and Mezoneuron benthamianum have the
potential to protect or reduce the susceptibility of Ipomoea batatas
(sweet potato) to rot fungi. Therefore, since fungicides are
environmentally unfriendly and extremely costly, this affordable,
harmless, and biodegradable plant materials might be utilized by
farmers as a substitute method for managing the post-harvest rot disease
of sweet potatoes. Further study is required to detect and purify the
active principles accountable for the antifungal potential of the extracts.
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