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Abstract

Kola nut is an important cash crop in West Africa with great economic importance and also used in
several cultural and traditional ceremonies. The leaf tip blight disease is characterized by the appearance
of necrotic lesions on the tip of leaves which progresses with time, the colouration of the affected area
changes from pale yellow to brown death patches over time. This study involved collection of the kolanut
leaves, isolation and identification of the fungal pathogens associated with the blight. The pathogens
were isolated by agar plate method using Potato Dextrose Agar. The inoculated plates were covered and
left at room temperature for seven days and was observed daily. Their macroscopic features were
observed by monitoring the plates and microscopic features using light microscope. The fungal
pathogens isolated and identified were Aspergillus fischeri, Aspergillus flavus, Aspergillus niger,
Gloeosporium sp. and Rhizoctonia sp. The percentage abundance of the fungal isolates were 23%, 43%,
16%, 16% and 2% respectively. These lesions lead to decreased photosynthetic activity of the leaves
thus affecting the yield of the kolanut produced. The result of this study shows valuable information on
the fungal causing leaf tip blight in kolanut and can be instrumental in developing control measures
and management strategies for the disease.
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INTRODUCTION

Kolanut (Cola sp..) formerly belongs to the family sterculiaceae but now malvaceae and order
malvales (Ekalu and Habila, 2020). It is an edible nut that can grow up to 60 feet tall and are
notable for their vibrant yellow flower and star-shaped fruit which contains 2 to 5 kolanut. In
Nigeria, the Igbos call kolanut ‘Oji’, the Hausas call it ‘Gworo’, while the Yorubas call it “Obi’
(Adefule, 2015). It is the fruit of the kola tree (Cola acuminata and Cola nitida), which are
indigenous to West Africa (Osborn, 2018). The two main varieties are the red and white kola,
each of which is produced by the same plant species and sometimes even found within the
same pod (Link, 2020). The kola tree grows in Brazil, Niger, Liberia, Sierra Leone, Benin, Sri
Lanka, and parts of East Africa. It also thrives in humid climates predominantly in Nigeria
(Decker, 2018). Nigeria accounts for about 50.2 percent, which amounts to 139, 216 tons of the
total world kolanut production (FAOSTAT, 2018; Sefianu, 2020).

Kolanut is one of the most common masticatory in Nigeria (Umoren, 2009). It has a social and
a traditional significance as it features in many traditional ceremonies in Nigeria. It also has
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industrial use in soft drinks production, pharmaceuticals, and wines and in confectionaries
(Asogwa et al., 2013). The edible fruit of the kola tree is also used in beverages as a flavoring
ingredient and is the original of the term cola (Burdock et al., 2009). It is quite bitter, but when
the whole-fruit is chewed, it gives a feel of sweet fruity taste. Moreover, it has a pleasant aroma
that gives you the smell of rose petals (Adekanye, 2019). According to Osborn in 2018 when
the nuts are dried, the taste becomes milder and they reportedly smell of nutmeg. The kolanut
is used as supplement for energy increase or health improvement and to flavour sodas (De
pietro, 2017). It was reported that in the 1800s in Georgia, John Pemberton who was a
pharmacist mixed the extracts of cola nut (containing caffeine) with coca leaves (containing
cocaine), sugar, carbonated water and other ingredients, which resulted in the invention of
the first cola drink that he named coca-cola. Cocai tone was prohibited in the USA for making
soft drinks after 1904 and since then, coca and kola have not been used by coca-cola in the
original recipe but manufactured synthetic chemicals that provides a similar flavour of
kolanut (Mark, 2000). Kolanut has been listed by the US food and Drug Administration as
generally safe for human consumption. Several health benefit of kolanut include; Banishing
fatigue and regulating appetite due to its caffeine content, Sweetening stale water especially
in regions where clean drinking water is a luxury, Combatting infections, boost impressive
antibacterial and antifungal properties making them a valuable tool in the fight against
infection, enhancing mental well, easing respiratory problems, boosting energy and curbing
appetite, eases hunger pangs, reduces depression, eases menstrual pain and childbirth (Ekalu
and Habila, 2020; Jacob et al, 2023).

Disease affects plant by reduction of yield, loss of value of the plant/fruit or in worst case
scenario leads to the death of plants. Diseases that affects the leaf of plant reduces the rate of
photosynthesis which in turn affect the amount of food produced by the leaf then eventually
lead to reduction of yield or death of the plant due to insufficient food and/or nutrient (Agrios
et al., 2005). Plant diseases result in an annual estimated loss of 10-15% of the world's major
crops, with direct economic losses of up to hundreds of billions of dollars (Chatterjee et al.,
2016). Of these diseases, 70-80% are caused by pathogenic fungi. Plant-pathogenic fungi have
adverse effects on crop growth and yield (Li et al., 2017). Kolanut plants are affected by leaf
tip blight caused by fungi, leading to leaf browning, death, and fruit rot, browning, wilting,
and eventual death of leaf (Gupta et al., 2018). This study aimed to isolate and identify fungal
species associated with leaf tip blight of cola plant at the Department of Botany experimental
garden, Ahmadu Bello University (A.B.U.), Zaria, Kaduna State, Nigeria, so as to properly
manage the disease.

MATERIALS AND METHOD

Sample Collection

Fresh samples of infected Cola acuminata leaves were obtained from the Department of Botany
experimental garden, A.B.U., Zaria. The samples were pressed with plant press under room
temperature for two weeks and taken to mycology laboratory, of same Department for the
fungal analysis.

Isolation of Fungal Pathogen

At the laboratory, the kolanut leaves obtained from the field were sorted, and the diseased
portion of the leaves were cut with a sterile razor blade (Barnett & Hunter, 1998). The diseased
samples were rinsed in distilled water separately, surface sterilized with 1% sodium
hypochlorite solution (NaOCl)) for 3 minutes (Sallam et al., 2012) and rinsed with three
changes of distilled water to remove residue of NaOCI. Potato dextrose agar (PDA) was used
for culturing the fungi. This was prepared according to manufactures recommendation by
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suspending 39g of the medium (Potato extract 4g, Dextrose 20g and Agar 15g) in 1 liter of
distilled water. The solution was placed in a water bath with frequent agitation and allowed
to boil for one minute to completely dissolve the medium. Chloramphenicol (500mg) was
added to inhibit bacterial growth. The medium was autoclaved at 121°C for 15 minutes. Five
pieces of the pin sized cut leaves were inoculated into 20 ml of PDA in a petri dish which were
incubated at room temperature (25-27°C) for 5-7 days (Lagnika et al., 2012)

Sub Culturing of Pathogen

Plates that showed growth without contamination were sub-cultured. A wire loop was
sterilized using a spirit lamp. Portions of the colony growth were carefully picked with the
sterilized wire loop and transferred to fresh PDA (Booth, 1971). The plates were observed for
growth over a period of 5-7 days (Domsch et al., 2007).

Identification of Fungal Pathogen

Fungal identification was based on macroscopic (colony morphology) and microscopic
(conidial, spore, and hyphal structures) features. Slides were prepared using lactophenol
cotton blue stain and examined under a light microscope at 10x and 40x magnification.
Identifications were confirmed using standard fungal manuals by Barnett and Hunter (1998)
and Ellis and Hermanis (2003).

RESULTS AND DISCUSSION

Description of leaf tip blight Disease on Kolanut.

The healthy kolanut leaf appeared normal with no symptoms on it (Plate Ia). The symptom
appeared as a brown necrotic patch at the tip of the infected leaf and the blight progressed
across the infected leaf with time (Plate Ib).

Plate I (a) Healthy Kolanut leaf Plate 11 Rhizoctonia Sp. (a) macroscopic view
(b) infected Kolanut leaf with leaf tip blight (b) Microscopic view

Twenty six fungi were isolated from the leaves which comprises 5 different fungi species:
Rhizoctonia sp, Gloeosporium sp, Aspergillis niger, Aspergillus flavus And Aspergillus fischeri.
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Plate I11. Gloeosporium sp (a) Maroscopic view.
(b) Microscopic view

Plate 1V. Aspergillus niger (a) Maroscopic view.
(b) Microscopic view

Plate V. Aspergillus flavus (a) Maroscopic view. (b)
Microscopic view

Plate VI. Aspergillus fischeri (a) Maroscopic view.
(b) Microscopic view

Characteristic features of fungal isolates

The Macroscopic and Microscopic Features of Fungal Isolates Identified varied from one

fungal species to another (Table 1).

Table 1: Microscopic and macroscopic features of fungal isolates

Identified fungi Microscopic Features

Macroscopic features

Rhizoctonia sp.(Plate II) Right angle branching of Septate
hyphae, Monilioid cells of sclerotia,
Hyphal anastomosis.

Gloeosporium sp.(Plate III) Conidia were single celled and oblong

Aspergillus flavus (Plate IV)  Hyphae was septate and hyaline
Aspergillus niger (Plate V) Uniseriate or biseriate conidial heads,
Filamented hyphae, and smooth
Coloured conidiophores,

Filamented heads were radial

Aspergillus fischeri (Plate VI) ~ Conidial heads were short, columnar
And uniseriate. Conidiophores were
Short stipes and smooth walled.
Vesicles subglobose to flask-shaped

Colonies were light brown in colour, as
culture aged, their colour darkened and
were very dark brown in colour.

Colony appeared as circular and cottony
With greyish to light brown
Centre and whitish margin

Colonies were powdery masses and greenish

Colonies were near black, dark brown or
brown with powdery appearance

Colonies were suede-like to floccose, whitish
to pale white in appearance
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Percentage abundance of fungal isolates
Aspergillus flavus had the highest percentage abundance followed by A. niger and Gloeosporium
sp.. Then A. fischeri and Rhizoctonia sp. with the least abundance.

Table 2: Percentage abundance of fungal isolates

Fungal species Number of isolates Percentage abundance
Rhizoctonia sp. 1 4
Aspergillus fischeri 6 23
Aspergillus flavus 11 42
Aspergillus niger 4 15
Gleosporium sp. 4 15
Aspergillus Rhizoctonia
niger o T SRR

Figure 1: Pie chart showing the percentage abundance of the fungal isolates

Five different fungal pathogen namely Rhizoctonia sp., Aspergillus fischeri, Aspergillus niger,
Aspergillus flavus and Gleosporium were isolated and identified from the kolanut leaf. The
isolation and identification of this fungal pathogen associated with blight in kolanut leave is
important in understanding its cause, impact on production and management strategies.

Rhizoctonia is a genus of fungi in the order cantharellales, they are saprophytic soil borne fungi
known to cause root rot, stem rot, damping off and in some cases blights of leaves (Harveson,
2015).

Gloeosporium could cause disease on leaves which appears as small irregular dark brown
lesion, which later develops greyish centres with dark brown margin that eventually dries
and drop. (Strange et al., 2017)

Aspergillus fischeri exhibit a low level of virulence to Aspergillus niger fumigatus, It is a non-
pathogenic close relative of A.fumigatus (Varga et al., 2017).

Aspergillus niger belongs to the family Aspergillaceae, It is known to be the cause of food
contamination or spoilage. They are highly thermo-tolerant therefore they can survive in
extremely low and extremely high temperatures (Samson et al., 2007). Leafspot was found on
field binweed (Convulvulus arvensis) in Shihezi city, Xinjiang province, China and the
pathogen isolated was Aspergillus niger. (Xuenkun et al.,2015)
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Aspergillus flavus is a saprophytic and pathogenic fungi with a cosmopolitan distribution, is
also belongs to the family Aspergillaceae. Infections can be present on the field, pre-harvest,
post-harvest, during storage and during transport. It is thermo-tolerant. It is a fungal
pathogen that causes leaf tip blight (George, 2018)

Each of this fungi plays a role in the progression of kolanut leaf blight, of the 5 fungi isolated
Aspergillus flavus and Aspergillus fischeri had higher percentage abundance followed by
Gloeosporium sp. then Aspergillus niger and rhizoctonia sp. with the least abundance. This is
contrary to the findings of (Adebinyi, 2010) where he said kolanut are robust species i.e they
are not susceptible to diseases, but from this study it was realised that kolanut are susceptible
to various disease. This study is in line with the work of (Oduwaye et al., 2018) where
Aspergillus niger and Aspergillus flavus were amongst the fungi isolated from kolanut. Aduama
et al., (2022) also recorded that Aspergillus sp was the most common genera detected in
kolanut. Gloeoporium was found to induce leaf blight on various tree species (Dept of crop
science, University of Illinious, 1998)

CONCLUSION

In this study five different fungal pathogens namely Rhizoctonia sp, Aspergillus niger,
Gloeosporium sp., Aspergillus flavus, and Aspergillus fischeri were isolated and identified from
the affected kolanut leaves.
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