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Introduction  

Cowpea, (Vigna unguiculata L.) (Walp.) is an 

important crop, belonging to the family Leguminosae, 

mostly grown in tropics where its seeds serve as good 

source of protein for millions of people (Boukar et al., 

2017).  Cowpea is mostly produced and consumed in 

the sub-Saharan Africa, especially Central and West 

Africa.  

The main world producers are Nigeria, Brazil and 

Niger, among others (Marques et al., 2015). Nigeria 

has an annual grain production of approximately 2.14 

million metric tons, Burkina Faso and Niger Republic 

are other major producers with 0.57 and 1.59 million 

metric tons per annum respectively (FAOSTAT, 

2017).   

 

Vigna unguiculata is better adapted to drought, high 

temperatures and other biotic stresses such as damage 

caused by nematodes, insects, weeds etc. compared 

with other legumes (Martins et al., 2003). The seeds 

are major source of plant proteins, vitamins for 

humans, feed for animals and also a source of income 

for farmers, the mature grain contains 20 to 25% 

protein (Addoquate et al., 2011), 1.3 to 1.5% lipids 

and 5.1 to 5.8% crude fiber (Tshovhote et al., 2003). It 

has the ability to prevent erosion and improve soil 

fertility; this makes it an important economic crop in 

many developing countries (Gogile et al., 2013). Some 

biotic stresses such as fungal, viral and bacterial 

diseases adversely affect the productivity of cowpea, 

leading to drastic reduction in yield and deterioration 

of seeds during storage (Boukar et al., 2017). 
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ABSTRACT 

This research aimed at isolating and identifying fungal species associated with stored cowpea (Vigna unguiculata) seeds, the 

cowpea samples were first surface sterilized using sodium hypochlorite for 2-3mins and then rinsed four times using sterile 

distilled water. Five seeds from each of the 6 sterilized sub-samples were separately plated directly on three Petri dishes each 

containing Potato Dextrose Agar (PDA), streptomycin was added to the medium before it was poured into the Petri dishes. 

The inoculated plates were incubated at room temperature and observations were made daily for possible development or 

growth of seed borne fungi. Observed colonies were sub-cultured onto freshly prepared PDA plates containing streptomycin 

and incubated for 7 days. Eight Fungal genera isolated and identified with their percentage abundances were Aspergillus flavus 

(31.59%), Rhizoctonia sp. (21.05%), Fusarium sp. (15.79%), Penicillium sp. (10.53%), and least are, Colletotrichum sp., 

Curvularia sp., Rhizopus sp., and Mucor sp., each with percentage abundance of (5.26%,). However this study should be 

considered as preliminary and further research is required to determine the extent of fungal contamination in other Cowpea 

varieties in other markets. Studies should also be conducted to identify the source and the risk factors that determine the 

presence of fungi in the Cowpea varieties. Government and health organizations like NAFDAC should also take proactive 

measures to reduce the fungal contamination of Cowpea. 
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However, grains of pulses especially cowpea seeds are 

susceptible to fungal contamination when stored under 

poor conditions (Etaware, 2019). These fungi are 

known to produce metabolites called mycotoxins, and 

the higher the number of fungi associated with the 

seeds, the higher the level of the mycotoxins, (Rahim 

et al., 2013). Ibeh et al. (1991) detects presence of 

mycotoxins produced by Aspergillus species in 

cowpea seed samples. Habish et al. (1972) report 

presence of aflatoxin from the cowpea samples 

collected from Sudan. Houssou et al. (2009) also 

reported the presence of aflatoxin from the cowpea 

samples collected from West Africa. As the number of 

storage fungi increases, the Nutritive quality, Viability, 

and germination of the seeds reduces (Agarwal and 

Sinclair, 1996; Rahim et al., 2013). 

Fungal encroachment of stored seeds can result in 

yield loss, decrease in seed viability and quality 

(Etaware, 2019). Discoloration, poor growth, 

mycotoxin production and decay (Kritzinger et al., 

2003; Castillo et al., 2004). Fungi and insects play 

significant roles in the reduction of the quality of 

stored cowpea seeds, and the situation is mostly 

aggravated by high relative humidity and temperature 

(Richard et al., 2009). The physiological impact of 

fungal encroachment on stored cowpea seeds include: 

increased seed temperature and mustiness, increased 

fatty acid production, reduced sugar quality and 

respiration rate, production of mycotoxins (which if 

consumed may be harmful to man and animals) and 

loss in seed weight and viability, even the quality of 

cowpea seeds were further reduced by discoloration, 

unpleasant taste, flavor or smell, and also decrease in 

nutritive value (Bawa et al., 2012). In the early 1970s, 

Cowpea seeds from Western Nigeria were reported to 

harbor fungi such as Aspergillus flavus, A. niger, 

Fusarium vertilliodes, F. solani, Penicillium digitatum 

and Rhizopus sp. (Esuruoso, 1975).  Emechebe and 

Mcdonald, (1979) reported that cowpea seeds from 

Ibadan markets in Sourthern Nigeria contained 

Ascochyta spp., Colletotrichum lindemuthianum, C. 

truncatum, Rhizoctonia solani, F. oxysporum, F. 

solani, Macrophomina phaseolina, Septoria vignae 

and Corticium rolfsii.  

Cowpea seeds collected from local markets in South 

Africa and Benin were contaminated with Fusarium 

equiseti, F. graminearum, F. semitectum, F. 

proliferatum, F. chlamydosporum, F. sambucium, and 

F. subglutinans (Kritzinger et al., 2003). The loss of 

cowpea seeds during storage to microorganisms has 

been a serious threat to farmers in Nigeria (Law-

Ogbomo and Egharevba, 2006). Fungi are serious 

parasites to stored cowpea seeds (Embaby and Abdel-

Galil, 2006). 

The objectives of this study therefore, are to isolate 

and identify the fungal species in stored cowpea 

(Vigna unguiculata) seeds in Mashi and Mai’duwa 

Markets in Katsina State, Nigeria and to determine the 

percentage abundance of fungi in the stored cowpea 

seeds. This will ascertain the types of fungi associated 

with stored cowpea seeds and possible fungal 

pathogens of stored cowpea. 

 

Materials and Methods 

Cowpea Sample Collection and Study Area 

Six different samples of cowpea seeds landraces were 

collected, three of them Namely (Dan tanis, Drum, and 

Dan arba’in)H, were collected from Mai’aduwa 

market, in Mai’aduwa L.G.A., and other three samples 

Namely (Jan wake, Manyan wake, and kananan Dan 

Arba’in)H  were collected from Mashi  market, in 

Mashi L.G.A., each aseptically collected and put into 

separate, airtight, polythene bags. The samples were 

transported to the mycology laboratory of the 

Department of Crop Protection, Institute for 

Agricultural Research, Ahmadu Bello University 

Zaria, which is situated at latitude 11012’’North and 

longitude 70 33’’ East. On arrival in the Laboratory, 

the Cowpea samples were stored at room temperature 

until use. 

 

Surface Sterilization  

The sample size was firstly reduced by quartering, and 

then sterilized to remove surface contaminants that 

may interfere with the growth of the fungi during 

culturing and further studies. This was done by 

completely dipping the seeds in 1% sodium 

hypochlorite solution for 3-4 minutes.  

The seeds were then rinsed four times with sterile 

distilled water to remove all traces of the sterilizing 

agent from the seeds.  
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Media Preparation 

 

A 200g of Irish potato was peeled, chopped and 

cooked using 1 liter distilled water  the suspension was 

filtered through muslin cloth, more distilled  water was 

added to the residue and filtered again until the filtrate 

marked 1L in the glass jug, the filtrate was poured 

back into the pot, then Agar agar and dextrose agar 

were added and stirred gently, the mixture was boiled 

again for about 10min until the added materials 

dissolve, the mixture was then dispensed into conical 

flask and covered with aluminum foil paper, the media 

was sterilized at 121oC or 15 psi for 20 minutes, 

streptomycin was added prior to pouring in to Petri 

dishes. 

 

Cultivation and Isolation of Fungi 

 

Five seeds from each of the 6 sterilized sub-samples 

were separately plated directly on Petri dishes in 

triplicates, each containing Potato Dextrose Agar 

(PDA) medium, streptomycin was added to the 

medium before it was poured in to the Petri dishes, to 

inhibit bacterial growth, and then the samples were 

cultured at room temperature (25-29ºC) for 24 hours. 

Before the first observation of any seed borne diseases 

that come out, afterward, Distinct Fungal colonies 

were isolated, and then sub-cultured in to another 

freshly prepared PDA containing streptomycin for 7 

days mimicking (Klich, 2002; Samson, et al., 2010). 

Fungal Identification 

This was done by macroscopic and microscopic 

observation of the fungal pure culture isolates, the 

macroscopic identification was done by observing 

morphological characteristics such as the color, 

texture, topography and general morphology of the 

sub-cultured fungal isolates using a light microscope. 

Scanning electron microscope was used for 

microscopic identification by looking at Vegetative 

and reproductive characteristics of the fungi in order to 

confirm their taxonomic genus. 

A small portion of fungal isolates from each of the 

sub-cultured fungal Petri dish were placed on a glass 

slide, containing two drops of lactophenol cotton blue 

stain, separately, this help to enhance the visibility of 

the fungal structures.  

The prepared slide was mounted under the microscope 

and observations on the samples were done by looking 

for the presence of fungal spores, hyphae, fruiting 

bodies and all vegetative and reproductive 

characteristics.  

The confirmation of the identified fungi was done 

based on the description of the gross morphological 

appearance of fungal colonies on the PDA culture 

medium and the slide culture technique for 

microscopic evaluation with reference to the Manual 

of Fungal Atlas (Barnett and Hunter, 1972; Samson et 

al., 2004). 

 

Determination of Percentage Abundance of Fungi  

 

This was done using the formula of Abu et al. (2015): 

%tage Abundance of fungi = Number of times a 

fungus is encountered × 100%  

                     Total number of fungi isolated 

Statistical Analysis 

Percentage abundance of fungi, associated with the 

stored cowpea seeds of Mashi and Mai’aduwa markets 

were reported in Pie chart. 

 

Results  

 

Fungi Isolated and Identified from Stored Cowpea 

(Vigna unguiculata) Seeds  

The results of the macroscopic and microscopic 

characteristics of the fungi that were isolated from the 

Stored Cowpea (Vigna unguiculata) seed samples and 

their probable identity is as presented in Table 1. Eight 

fungi genera were isolated from the Stored Cowpea 

(Vigna unguiculata) seeds. The fungal isolates were 

identified as Aspergillus flavus, Colletotrichum sp., 

Curvularia sp. Fusarium sp., Mucor sp. Penicillium 

sp.  Rhizopus sp., and Rhizoctonia sp.  

 

Results of the images of the macroscopic or colonial 

features (A) and microscopic features at x40 

magnification (B) of pure cultures of fungi isolated 

during the study are as shown in Plates I to VIII. 
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Table 1: Macroscopic and Microscopic features of Isolated Fungal species 

Fungal Species Macroscopic Features Microscopic Features 

   

Aspergillus flavus Yellowish green colony color with 

creamy edge, Powdery texture with flat 

topography 

Presence of conidiophore, conidia, and vesicles. 

Curvularia sp. 

 

 

Colletotrichum sp. 

 

 

Fusarium sp. 

Grey colonies and grayish-black as the 

colony aged, cottony texture and raised 

topography 

This species is small, thread-like, 

blackish color, cottony texture and 

raised topography 

Whitish color, with cottony texture and 

flat thread-like topography 

The hyaline, spherical shaped, and septate hyphae 

that a rose terminally 

  

This species has small, round spores with a 

smooth surface 

 

This species has long, spindle-shaped and septate 

micro and macro conidia 

Penicillium sp. Dark green color, with velvety texture 

and flat topography 

Conidiophores forming finger-like structure, 

septate and branched hyphae 

 

Mucor sp. 

 

 Rhizopus sp. 

 

 

Rhizoctonia sp. 

Black cotton like structure 

 

Whitish color, with tiny black dots at 

the top of the cottony textured and 

raised topographic colonies.  

It’s gray in color, has a hard, leathery 

texture, and forms tight, compact 

colonies.   

 

Aseptate hyphae, irregular in size and ribbon like 

 

Presence of rhizoids It has large, cylindrical spores 

with a ridged surface.  

 

It has branched, septate and elongated hyphae 

 

 

 
 

Plate I: Pure culture of Aspergillus flavus 

A = Macroscopic feature 

 
 

B = Microscopic feature, Mg×40 

 

A  B 
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Plate II: A Pure culture of Colletotrichum sp 

A = Macroscopic feature 

 
 

B = Microscopic feature, Mg×40 

 
 

Plate III: A Pure culture of Curvularia sp. 

A = Macroscopic feature 

 

 
 

B = Microscopic feature, Mg×40 

 
Plate IV: A Pure culture of Fusarium sp. 

A = Macroscopic feature 

 
B = Microscopic feature, Mg×40 

A 

B 

A  B 

A B 
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Plate V: A Pure culture of Mucur sp. 

A = Macroscopic feature 

 

 
B = Microscopic feature, Mg×40 

Plate VI: A Pure culture of Penicilium sp. 

A = Macroscopic feature 

 

 
B = Microscopic feature, Mg×40 

 

 
Plate VII: A Pure culture of Rhizopus sp. 

A = Macroscopic feature 

 
B = Microscopic feature, Mg×40 

A B 

A 
B 

A 
B 
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Plate VIII: A Pure culture of Rhizoctonia sp. 

A = Macroscopic feature 

 
B = Microscopic feature, Mg×40 

 

The result of the distribution of isolated and identified 

fungi from cowpea seeds in the markets is as presented 

in Table 2. It was observed that, some species were 

found to be present in both Mashi and Mai’aduwa 

Markets, while others were found to be present in only 

one of the markets.  

Percentage Abundance of Fungi Associated with 

the Stored Cowpea Seeds 

A total number of 19 fungi were isolated from the 

selected local Cowpea varieties in Mashi and 

Mai'aduwa Markets in Katsina State and identified 

during the study.  

The results of the percentage abundance of the fungi 

isolated from the varietis of cowpeas are as shown in 

Figure 1. Of the 19 isolates, Aspergillus flavus, had the 

highest frequency of isolation/occurrence, with 

percentage abundance of 31.59%, this was followed by 

Rhizoctonia sp. with percentage abundance of 21.05%, 

Fusarium with a percentage abundance of 15.79%. 

Penicillium sp., had a percentage abundance of 

10.53%, and least are, Collectotrichum sp., with 

percentage abundance of 5.26%, Curvularia sp. With a 

percentage abundance of 5.26%, Rhizopus sp., had a 

percentage abundance of 5.26% and Mucor sp. also 

had a percentage abundance of 5.26%. 

 

Table 2: Distribution of Isolated and Identified Fungi from Cowpea Seeds 

S/N Fungal species                    Markets 

Mai’adua Mashi 

1. Aspergillus flavus + + 

2. Rhizoctonia sp. + + 

3. Colletotrichum sp. + + 

4. Curvularia sp. + - 

5. Fusarium sp. + - 

6. Mucor sp. - + 

7. Penicillium sp. + + 

8. Rhizopus sp. - + 

              Key: + = Present - = Absent 

A B 
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Discussion 

The results obtained are important for understanding 

the fungal diversity in local cowpea varieties of Mashi 

and Mai’aduwa markets. The presence of eight 

different fungal genera in the cowpea varieties is 

probably due to the fact that cowpea is widely grown 

in the tropical region and serve as a major food source, 

and also due to the fact that fungi are ubiquitous 

organisms (Pitt and Hocking, 1997). These results 

demonstrate the prevalence of Aspergillus flavus in the 

local Cowpea varieties. A. flavus is a common species 

of fungi associated with stored grains and vegetables, 

and can produce mycotoxins that are harmful to 

human and animal health (Reddy et al., 2007). They 

also affirmed the predominance of Aspergillus genera 

in tropic environments. In addition to being present in 

all of the samples, A. flavus also have highest 

Percentage abundance (31.59%) compared to all other 

isolated and identified fungi in the study. 

These results are similar to those of Gyasi et al. (2022) 

who reported highest percentage abundance of A. 

flavus (54.5%) in infected samples of cowpea seeds 

produced in Ghana. In the same line, Afolabi et al. 

(2019) have reported 52.5% percentage abundance of 

Aspergillus strains from cowpea seed samples 

collected from markets of three states (Lagos, Ogun 

and Oyo) in Nigeria.  

 

Moreover, two species (A. niger and A. flavus) were 

found to be associated with cowpea seed infection 

(with percentage abundance of 23.57% and 16.42%, 

respectively) in India by (Zanjare et al., 2020). 

Contamination from field, during post-harvest 

operations, or storage could explain the presence of A. 

flavus strains in the Cowpea seeds (Degraeve et al., 

2016). Inappropriate harvesting, drying, and storage 

practices of cowpea contribute to the development of 

fungi, mainly the genus Aspergillus sp.  

31.59%

21.05%
15.79%

10.53

5.26%

5.26%

5.26%
5.26%

Aspergillus flavus

Rhizoctonia sp.

Fusarium sp.

Penicillium sp.

Collectotrichum sp.

Curvularia sp.

Rhizopus sp.

Mucur sp.

Figure 4.1: Percentage abundance of fungi obtained from the Cowpea seeds 
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Numerous plant and agricultural produce illnesses 

occur due to several factors, ranging from harvest to 

processing transformation, and are mostly caused by 

Aspergillus sp. The presence of Aspergillus sp. also 

conforms to those isolated by (Okayo et al., 2020; and 

Ono et al., 2021), with ability to produce aflatoxins 

and ochratoxin A (OTA), two toxins that could be the 

cause of liver cancer (Imane and Muhammad, 2012). 

A. flavus is an important mycotoxin-producing fungus, 

and its presence in cowpea varieties is a major concern 

for public health (Wang et al., 2018). The ability of 

these fungi to adapt to a wide temperature range may 

also be the reason for the prevalence of A. flavus in 

both Mashi and Mai’aduwa Markets, even though 

Aspergillus sp. has a wide geographical distribution, 

but is more frequently found in areas with warm 

temperature, majority of Aspergillus species prefer 

temperatures between 25˚C and 40˚C for optimum 

growth (Perrone et al., 2017). For this reason, they 

grow very well in the so-called “dry” food products 

like cowpea. The higher dominance of Aspergillus 

species may also be associated with their wide range 

of growth requirement and ability to grow on poor 

nutrient medium, it was earlier been reported by Khare 

et al. (2016) who affirmed the presence of these 

seedborne fungi in cowpea seeds from Botswana. 

These were further substantiated in different studies of 

other researchers who found similar mycoflora 

associated with cowpea seeds (Rodrigues and Menezes 

2005; Houssou et al., 2009). Thus, precautions must 

be taken during post-harvest activities and storage to 

avoid contamination of cowpea crops by these 

ubiquitous organisms. 

The presence of Rhizoctonia sp. and Curvularia sp. 

conform with the findings of Jaradi et al. (2018) who 

reported Rhizoctonia solani and Curvularia sp. on 

seeds of Vigna unguiculata in Ibadan, High percentage 

abundance of Rhizoctonia sp. (21.05%) found are 

similar to those isolated in several studies, indeed, 

Jyoshna and Neeti, (2021) have found the genus 

Rhizoctonia on cowpea seeds produced in India. Thies 

et al. (2019) reported that R. solani was one of the 

most important pathogens of cowpea in the USA, 

causing roots rot, especially in cold weather. The 

occurrence of these fungi on cowpea seeds can affect 

agricultural production as well as the health of 

consumers.  

In order to reduce seed infestation and mitigate the 

impact of fungi on cowpea production, it is necessary 

to improve appropriate harvesting and storage 

practices. The study found Fusarium sp. having third 

highest dominance with percentage abundance of 

(15.79%) to be associated with the stored cowpea 

seeds; this is in line with the findings of Taylor et al. 

(2016) who identified Fusarium sp. together with 

some other fungal species on cowpea seeds in Sierra 

Leone. Awurum et al. (2014) also identified Fusarium 

species in their studies on seed-borne mycoflora of 

stored cowpea in Nigeria. 

 

The infection rate of seeds by Fusarium sp. could be 

explained by late harvesting of the cowpea. Because 

Fusarium is a field fungus, and the long stay of 

cowpea pods in the field and their contact to the soil 

favors their contamination by this fungus. Khare et al. 

(2016) also isolated Fusarium species from cowpea 

seeds grown in Botswana with 5% infection rates. 

Shahnaz et al. (2015) obtained 3.5% infection rate of 

F. oxysporium on cowpea samples grown in Pakistan.  

 

In addition, Fusarium species have been found on 

seeds of other legumes such as Bambara groundnut in 

Burkina Faso (Ouili et al., 2022), and in millet seeds in 

Tunisia (Bouajila et al., 2020). Fusarium species are 

cosmopolitan and are found in all regions of the world, 

their ideal growth temperature is between 22˚C and 

37˚C (Pfohl-Leszkowicsz et al., 1999). Fusarium 

species are the causal agent of head blight in cowpea 

and is one of the major diseases threatening cowpea 

production worldwide (Omoigui et al., 2018). Several 

species of this fungus are saprophytic but can be 

parasites or plant pathogens by infecting fruits, 

vegetables, grains, and seeds. These include F. 

oxysporium, F. solani, F. proliferatum etc. (Aoki et 

al., 2014; Askun, 2018). Some species such as F. 

graminearum, F. culmorum, F. equiseti can produce 

several types of toxins of which the best known are 

zearalenone, fumonisin, moniliformin and 

trichotchenes (Holban and Grumezescu, 2017; Askun, 

2018). Fusarium mycotoxins have a toxic effect in 

humans and animals and can cause birth defects, 

abortions and even cancers (Askun, 2018). The study 

also found Penicillium sp. to be associated with the 

cowpea seeds, its presence could be due to inadequate 

storage techniques.  
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According to Kpatinvoh et al. (2017) this fungus 

proliferates mainly during storage. Penicillium spicie 

was also isolated from the stored cowpea seeds 

produced in, Benin, India, and Nigeria, in studies by 

(Khare et al., 2016; (Kpatinvoh et al., 2017; Afolabi et 

al., 2019) respectively. Jyoshna and Neeti, (2021) also 

isolate Penicillium species from cowpea seeds in 

Botswana. Several toxins are produced by a variety of 

Penicillium species during food transport and storage 

operations. These include cyclopiazonic acid (P. 

chrysogenum), penicillic acid (P. cyclopium), patulin 

or clavacin (P. expansum, P. griseofulvum), citrinin 

(P. expansum), ochratoxin A (P. verrucosum) 

(Kpatinvoh et al., 2017). 

Rhizopus Species were also found to be associated 

with the stored cowpea seeds; this conforms to the 

findings of Shahnaz et al. (2015) who also isolate 

species of Rhizopus and Macrophomina from cowpea 

seeds produced in Pakistan with infection rates of 

30.8% and 1% respectively. Rhizopus sp., have also 

been reported to be associated with cowpea seeds in 

Botswana by (Khare et al., 2016).  Rhizopus sp. are 

highly present in the soil, and contact of the pods with 

their spores during harvesting, could explain their 

presence in the analyzed cowpea seeds samples, 

(Khare et al., 2016). In addition, there is a lack of good 

dehulling, drying, and seed storage practices by the 

farmers of Mashi and Ma’aduwa LGAs, Rhizopus sp. 

are classified in the order Mucorales. They rapidly 

colonize decaying plants and fruits where they develop 

as filaments. 

The study also revealed the presence Colletotrichum 

sp. which conform to the findings of Shahnaz et al. 

(2015) in Pakistan. Iyanyi and ataga, (2014) also 

isolate Colletotrichum species, with lower percentage 

abundance compared to other fungi they have isolated. 

Afolabi et al. (2020) have also reported fungi 

belonging to Colletotrichum sp., Aspergillus sp., 

Penicillium sp., and Fusarium on different cowpea 

varieties sold in Nigerian markets. The presence of 

Mucur sp. also conform to the findings of Adebayo et 

al. (2020) who reported Mucor sp., Rhizopus sp., A. 

flavus, A. niger, and Colletotrichum sp. in the Cowpea 

seeds.  

Mucor species are also known to cause seed rot in 

cowpea, which can lead to significant losses in crop 

yield (Garg et al., 2019).   

Therefore, proper storage of Cowpea varieties is 

essential to prevent contamination with these species. 

The results obtained from the study is similar to that of 

Makun, (2012) who showed the presence of fungi and 

their percentage occurrences as Aspergillus sp. 

(19.78%), Fusarium sp. (14.85%), Mucor spp. 

(5.95%), Penicillium spp. (4.95%) and Rhizopus spp. 

(0.99%) in cowpea seeds in Nigeria. Gyasi, (2022) 

also isolated seven (7) fungal species, namely, 

Aspergillus flavus, Aspergillus niger, Aspergillus 

tamari, Penicillium sp., Rhizopus sp. Fusarium sp. and 

Colletotrichum sp. from cowpea seeds in Ghana. 

This research provides valuable insights into the 

fungal diversity of the local cowpea varieties in Mashi 

and Mai’aduwa markets of Katsina state, the 

distribution of fungal isolates observed in this study 

can generally be linked to poor post-harvest handling 

practice and environmental factors amongst others, as 

suggested in another study by (Salari, et al., 2012). 

The presence of different genera of fungi indicates the 

potential for disease and yield losses in the region. 

Therefore, it is important to take preventive measures 

such as crop rotation, proper management of crop 

residues, and use of resistant varieties to minimize the 

risk of these diseases in the field. Furthermore, proper 

storage of cowpea varieties can reduce the risk of 

fungal infection and maintain the quality of the 

Cowpea seeds.  

In conclusion, this study on the selected Cowpea 

landraces in Mashi and Mai'aduwa markets of Katsina 

state, isolated 8 fungal species, that were identified as 

Aspergillus flavus, Fusarium, sp. Penicillium sp., 

Rhizoctonia sp., Colletotrichum sp., Curvularia sp., 

Rhizopus sp. and Mucor sp. The percentage abundance 

of each species was determined as follows, Aspergillus 

flavus (31.59%), Rhizoctonia sp. (21.05%), Fusarium 

(15.79%), Penicillium sp., (10.53%), Colletotrichum 

sp. (5.26%), Curvularia sp. (5.26%), Rhizopus sp. 

(5.26%) and Mucor sp. (5.26%). 

 



Dan’azumi et al. /Int. J. Microbiol. & Appl. Sciences 2023 2 (2): 162 - 174   

172 
Citation: Dan’azumi et al. (2023). Isolation and identification of fungi associated with stored cowpea (Vigna unguiculata) (L.) seeds in Mashi 

and Mai’Aduwa Markets, Katsina State, Nigeria. International Journal of Microbiology and Applied Sciences. 2(2): 162 – 174. 

 

References  

Abu-Polycarp, G., Khan, A. U., Itua, A. M. and 

Dan’azum, I. B. (2015). Isolation and Identification of 

Fungi Species Associated with Post-Harvest Rot of 

Tomato Fruit (Solanum lycopersicum L.). 

International Journal of Applied Research and 

Technology, 4(4): 37-44. 

Addo-quate, A. A., Darkwa, A. A. and Ampiah, M. K. 

(2011). Performance of three cowpea (Vigna 

unguiculata (L.) Walp) varieties in two agroecological 

zones of the central region of Ghanna on dry matter 

production and growth analysis. Journal of Agriculture 

and Biological Sciences, 6(2): 1990 – 1995. 

Adebayo, R. A., Adegbenro, T. A. and Hassan, G. F. 

(2020). Occurrence of pathogens on grains of cowpea 

(Vigna unguiculata Walpers) and maize (Zea mays L.) 

infested by Callosobruchus maculatuss (F.) and 

Sitophilus zeamais. Scientific Agriculture, 4(1):1-8. 

Afolabi, C. G., Ezekiel, C. N., Ogunbiyi, A. E., 

Oluwadairo, O. J., Sulyok, M. and Krska, R. (2020). 

Fungi and mycotoxins in cowpea (Vigna unguiculata) 

on Nigerian markets. Food Audit Contaminations Part 

B. Surveillance, 13(1): 52-58. 

Agarwal, V.K. and Sinclair, J.B. (1996). Principles of 

seed pathology. 2nd edition. Lewis’s publishers. CRC 

Press USA, 539pp. 

Al-Jaradi, A., Al-Mahmooli, I., Janke, R., 

Maharachchikumbura, S.,  Al-Saady, N. and AlSadi, A. 

M. (2018). Isolation and Identification of pathogenic 

fungi and oomycetes associated with beans and 

cowpea root diseases in Oman. Journal of Life and 

Environmental Sciences, 6 (2):1-21. 

Aoki, T., O’Donnell, K. and Geiser, D.M. (2014). 

Systematics of Key Phytopathogenic Fusarium 

Species: Current Status and Future Challenges. 

Journal of General Plant Pathology, 80:189-201. 

https://doi.org/10.1007/s10327-014-0509-3. 

Bawa, L. Y., Oparaeke, A. M. and Ainika, J. N. (2012). 

Cowpea (Vigna unguiculata) pest control method in 

storage and recommended practices for efficiency (A 

review). Journal of Biology, Agriculture and Health 

Care, 2 (1): 27-30. 

Boukar, O., Belko, N., Chamarthi, S., Togola, A., 

Batieno, J., Owusu, E., Haruna, M., Diallo, S., Umar, 

M., Olufajo, O. and Fatokun, C. (2017). Cowpea 

(Vigna unguiculata): genetics, genomics, and breeding. 

Plant Breeding, 1-10. 

Bouajila, A., Lamine, M., Rahali, F.Z., Melki, I., 

Prakash, G. and Ghorbel, A. (2020). Pearl Millet 

Populations Characterized by Fusarium Prevalence, 

Morphological Traits, Phenolic Content, and 

Antioxidant Potential. Journal of the Science of Food 

and Agriculture, 100:4172-4181.   

Castillo, M. D., Gonzalez, H. H., Martinez, E. J., 

Pacin, A. M. and Resnik, S. L. (2004). Mycoflora and 

potential for mycotoxin production of freshly 

harvested black bean from the Argentinean main 

production area. Mycopathologia, 158(2): 107-112. 

Degraeve, S., Madege, R.R., Audenaert, K., Kamala, 

A., Ortiz, J., Kimanya, M., Tiisekwa, B., De 

Meulenaer, B. and Haesaert, G. (2016) Impact of 

Local Pre-Harvest Management Practices in Maize on 

the Occurrence of Fusarium Species and Associated 

Mycotoxins in Two Agro-Ecosystems in Tanzania. 

Food Control, 59: 225-233. 

Embaby, E. M. and Abdel-Galil, M. M. (2006). Seed-

borne fungi and mycotoxins associated with some 

legume seeds in Egypt. Journal of Applied Sciences 

Research, 2: 1064-1071. 

Embebe, A.M. and Mcdonald, A. (1979). Seed-born 

Pathogenic fungi and bacteria of cowpea in northern 

Nigeria. International Journal of pest management 

25(4):401-404. 

Esuruoso, O. F. (1975). Seed-borne fungi of cowpea 

(Vigna unguiculata) in Western Nigeria. Nigeria 

Journal of Plant Produce, 2: 87-90. 

Etaware, P. M. and Ogungbemile, O. A. (2019). 

Morphological analysis of fungi responsible for 

spoilage and postharvest loss of cowpea seeds in 

Ibadan, Nigeria.  International Journal of Agriculture 

and Food Technology, 1(1): 29-36. 

FAOSTAT. (2017). FAOSTAT, Statistical database. 

Rome: Food and Agricultural Organizations of the 

United Nations.  



Dan’azumi et al. /Int. J. Microbiol. & Appl. Sciences 2023 2 (2): 162 - 174   

173 
Citation: Dan’azumi et al. (2023). Isolation and identification of fungi associated with stored cowpea (Vigna unguiculata) (L.) seeds in Mashi 

and Mai’Aduwa Markets, Katsina State, Nigeria. International Journal of Microbiology and Applied Sciences. 2(2): 162 – 174. 

 

Food and Agricultural Organization (FAO, 2011). 

Accessed on 08 June 2017 at 15:36pm GMT. 

Giller, K. E. (2007). Nitrogen Fixation in Tropical 

Cropping Systems (2nd edition). Wallingford, UK: 

CABI Publishing. 405 pages. 

Garg, S., Kumar, P., Sharma, A. and Bhardwaj, S. 

(2019). Occurrence of Seed Rot and Seedling Blight 

Diseases in Cowpea (Vigna unguiculata (L.) Walp.) 

Caused by Mucor spp. and its Management. Journal of 

Plant Diseases and Protection, 126(1), 287–291. 

https://doi.org/10.1007/s41348-018-0428-2 

Gogile, A., Andargie, M. and Muthuswamy, M. 

(2013). Screening selected genotypes of cowpea 

(Vigna unguiculata (L.) Walp.) for salt tolerance 

during seedling growth stage. Pakistan Journal of 

Biological Sciences, 16(14): 671-679. 

Gyasi, E., Kotey, D.A., Adongo, B.A., Adams, F.K., 

Owusu, E.O. and Mohammed, A. (2022). Management 

of Major Seed-Borne Fungi of Cowpea (Vigna 

unguiculata (L.) Walp) with Four Selected Botanical 

Extracts. Advances in Agriculture, 2: 20-22. 

Habish, H. A. (1972). Aflatoxin in Horicot bean and 

other pulses. Experimental Agriculture, 8: 135-137. 

Houssou, P. A., Ahohuendo, B. C., Fandohan, P., 

Kpodo, K. et al. (2009). Natural infection of Cowpea 

(Vigna unguiculata (L) Walp) by toxigenic fungi and 

mycotoxins contamination in Benin. West African 

Journal of stored product research, 45: 40-44. 

Ibeh, I. N., Uraih, N. and Ogonor, J. (1991). Dietary 

exposure to Aflatoxin in Benin city, Nigeria. 

International Journal of Food Microbiology, 14(2): 

171-174. 

Imane, K. and Mouhamed, S. (2012) Isolement de 

quelques champignons qui polluent l’eau d’irrigation 

de la faculté d’agriculture de l’Université de Baghdad. 

Revue iraquienne de la science agronomique, 43: 76-

84. 

 

Iyanyi, N. G. and Ataga, A. E. (2014). Fungal species 

associated with cowpea (Vigna unguiculata L. Walp) 

seeds from parts of Enugu state, Nigeria. Scientia 

Africana, 1: 103–108. 

Jyoshna, M. and Saxena, N. (2021). Isolation of Seed 

Mycoflora of Cowpea Seeds. International Journal of 

Aquatic Science, 12: 4728-4732. 

Khare, K. B., Loeto, D., Wale, K. and Salani, M. 

(2016). Seed-borne fungi of cowpea (Vigna 

unguiculata (L.) Walp) and their possible control in-

vitro using locally available fungicides in Botswana. 

International Journal of Bioassays, 5(11): 5021–5024. 

Klich, M. (2002). Isolation and Identification of fungal 

Species. Clinical Microbiological Review, 16(1): 497-

516. 

Kpatinvoh, B., Adjou, E.S., Dahouenon-Ahoussi, E., 

Konfo, T.R.C. et al. (2017). Efficacité des huiles 

essentielles de trois plantes aromatiques contre la 

mycoflore d’altération du niébé (Vigna unguiculata L., 

Walp) collecté dans les magasins de vente du Sud-

Bénin. Journal of Applied Biosciences, 109:10680-

10687.  

Kritzinger, Q., Aveling, T., Marasas, W. F., Rheeder, J. 

P. et al. (2003). Mycoflora and fumonisin mycotoxins 

associated with Cowpea (Vigna unguiculata (L.) Walp) 

seeds. Journal of Agricultural and Food Chemistry, 

51:2188–2192. 

Law-Ogbomo, K. E. and Egharevba, R. K. (2006). The 

use of vegetable oils in the control of Callosobruchus 

(F.) (coleopteran: Bruchidae) in three cowpea 

varieties. Asian Journal of Plant Science, 5: 547-552. 

Lewis, L., Onsongo, M. and Njapau, H. (2005). 

Aflatoxin contamination of commercial maize 

products during an outbreak of acute aflatoxicosis in 

Eastern and Central Kenya. Environmental Health 

Perspective, 113: 1763-1767. 

Marques, M. R., Fontanari, G. G., Pimenta, D. C., 

Soares-Freitas, R. M. and Arêas, J. A. (2015). 

Proteolytic hydrolysis of cowpea proteins is able to 

release peptides with hypo-cholesterolemic activity. 

Food Research International, 77(1): 43-48. 

 

Martins, L. M., Xavier, G. R., Rangel, F. W., Ribeiro, 

J. R. et al. (2003). Contribution of biological fixation 

to cowpea: A strategy for improving seed yield in the 

semi-arid region of Brazil. Biology and Fertility of 

Soils, 38: 333–339. 



Dan’azumi et al. /Int. J. Microbiol. & Appl. Sciences 2023 2 (2): 162 - 174   

174 
Citation: Dan’azumi et al. (2023). Isolation and identification of fungi associated with stored cowpea (Vigna unguiculata) (L.) seeds in Mashi 

and Mai’Aduwa Markets, Katsina State, Nigeria. International Journal of Microbiology and Applied Sciences. 2(2): 162 – 174. 

 

Okayo, R.O., Andika, D.O., Dida, M.M., K’otuto, 

G.O. and Gichimu, B.M. (2020) Morphological and 

Molecular Characterization of Toxigenic Aspergillus 

flavus from Groundnut Kernels in Kenya. 

International Journal of Microbiology, 2: 35-37. 

Ono, L.T., Silva, J.J., Doná, S., Martins, L.M., 

Iamanaka, B.T., Fungaro, M.H.P., Pitt, J.I. and 

Taniwaki, M.H. (2021). Aspergillus Section Flavi and 

Aflatoxins in Brazilian Cassava (Manihot esculenta 

Crantz) and Products. Mycotoxins Research, 37: 221-

228. 

Omoigui, L.O., Kamara, A.Y., Batieno, J., Iorlamen, 

T., Kouyate, Z., Yirzagla, J., Diallo, S. and Garba, U. 

(2018) Guide sur la production du niébé en Afrique de 

l’Ouest Transforming African Agriculture. Institut 

international d’agriculture tropicale, Ibadan. 

Ouili, S.A., Maiga, Y., Zida, P.E., Adjima, O., 

Nankangre, H., Compaoré, C.T., Nikiéma, M., 

Ouédraogo, M. and Ouattara, A.S. (2022). Isolation 

and Characterization of Fungal Strains from the Seeds 

of Bambara Groundnut (Vigna subterranea (L.) 

Produced in Burkina Faso. African Journal of Food 

Science, 16: 107-115.  

Peter, M. E. and Oredoyin A. O. (2019). 

Morphological Analysis of Fungi Responsible for 

Spoilage and Postharvest Loss of Cowpea Seeds in 

Ibadan, Nigeria. international Journal of Agriculture 

and Food Technology, 1(1): 29-36,  

Perrone, G., Susca, A., Cozzi, G., Ehrlich, K., Varga, 

J., Frisvad, J.C., Meijer, M., Noonim, P., 

Mahakarnchanakul, W. and Samson, R.A. (2007). 

Biodiversity of Aspergillus Species in Some Important 

Agricultural Products. Studies in Mycology, 59:53-66. 

Pitt, J. I. and Hocking, A. D. (1997). Fungi and Food 

Spoilage (2nd edition). Blackie Academic and 

Professional. London, United Kingdom, 7 pp. 

Pfohl-Leszkowicz, A. (1999). Les mycotoxines dans 

l’alimentation: évaluation et gestion du risque. 

Technique et documentation-Lavoisier, 4:478. 

Rahim, S., Dawar, S. S. and Tariq, M. (2013). 

Mycoflora associated with the lentil (Lens culinaris 

L.) seed of Pakistan. Pakistan Journal of Botany, 

42(6): 4345-4352. 

Reddy, C. S., Reddy, K. R., Prameela, M., Mangala, U. 

N. and Muralidharan, K. (2007). Identification of 

antifungal component in clove that inhibits Aspergillus 

spp. colonizing rice grains. Journal of Mycology and 

Plant Pathology 37(1): 87-94. 

Richard, E., Heutte, N., Bouchart, V. and Garon, D. 

(2009). Evaluation of fungal contamination and 

mycotoxin production in maize silage. Animal Feed 

Science and Technology, 148: 309-320. 

Rodrigues, A. C. and Menezes, M. (2005). 

Identification and pathogenic characterization of 

endophytic Fungal species from cowpea seed. 

Mycopathologia, 159: 79-85. 

Samson, R. A., Houbraken, J., Thrane, U., Frisvad, J. 

C. and Andersen, B. (2010). Food and Indoor Fungi. 

Centraal bureau voor Schimmel cultures, Utrecht. 

Shahnaz, D., Maimona, K. and Summiaya, R. (2015). 

Seed-borne fungi associated with cowpea (Vigna 

unguiculata L. Walp). International Journal of 

Biotechnology, 12(4): 565–569. 

Taylor, D. R., and Nyaujah, A. S. (2016). Seed-borne 

fungi of rice, maize, sorghum, fundi, cowpea, 

groundnut, pigeon pea, and pepper cultivated in the 

Kambia district of Sierra Leone. International Journal 

of Agriculture: 4(8): 569–578. 

Thies, J.A., Berland, P.A. and Fery, R.L. (2019). 

Response of Cowpea Cultivars to Rhizoctonia solani 

in Field Tests at Four Planting Dates. HortScience, 41: 

497-520.  

Tshovhote, N. J., Nesamvuni, A. E., Raphulu, T. and 

Gous, R. M. (2003). The chemical composition, 

energy and amino acid digestibility of cowpeas used in 

poultry nutrition. South African Journal of Animal 

Sciences, 33(1): 65–69. 

Wang, X., Zhang, Y., Zhao, Y., Jiang, Y. and Li, S. 

(2018). Identification and characterization of 

Aspergillus flavus from stored cowpea in China. Plos 

One, 13(4): 19-50. 

Zanjare, S., Balgude, Y., Zanjare, S. S., Suryawanshi, 

A. and Shelar, V. (2020). Detection of seed-borne 

myco-flora associated with cowpea (Vigna unguiculata 

L. Walp). International Journal of Chemical Studies, 

8(1): 1585–1587. 


