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Abstract  The diversity of fungi in fifteen public 
hand-pump borehole water in Onueke, Ezza Local 
Government Area of Ebonyi State, Nigeria was studied 
during the dry and wet seasons using standard analytical 
procedures. The total moulds and yeasts counts were 
2-8cfu/ml and 1-5cfu/ml respectively during the dry season 
and 3-12cfu/ml and 1-4cfu/ml respectively during the wet 
season. More moulds were isolated from the samples 
during the wet than the dry season while more yeasts were 
isolated during the dry than the wet season. The fungi were 
characterized and identified on the basis of their colonial, 
microscopic, biochemical and molecular characteristics as 
Candida albicans, Microsporum canis, Aspergillus 
fumigatus, Geotrichum candidum, Basidiobolus ranarum, 
Microsporum audouinii, Fonsecaea pedrosoi and 
Trichosporon cutaneum. More of the boreholes contained 
Candida albicans than the other isolates during both 
seasons. Candida albicans occurred most frequently in the 
water samples during both seasons while Fonsecaea 
pedrosoi had the lowest frequency of occurrence in the 
water samples during both seasons. All the isolates were 
resistant to Griseofulvin while they exhibited varying 
degree of resistance and sensitivity to the other antifungal 
agents used. This study indicated that the borehole water 
samples examined did not comply with the standard 
established by regulatory bodies for potable water and 
therefore must be adequately treated before drinking and 
use for domestic purposes as these fungi have been 
reported to cause diseases of humans and animals. Boiling, 
chlorination, sand filtration and exposure to ultraviolet 
radiation are recommended. 
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1. Introduction
Water is essential in the life of all living organisms, from 

the smallest plants and microorganisms, to the most 
complex living system known as human body [1,2]. It is 
key to health and more basic than all other essential things 
to life [3]. Batmanghelid [4] reported that since drinking 
water provides for cell function and its volume 
requirements, the decrease in daily water intake affects the 
efficiency of cells and other body activities. 

Groundwater which is the water beneath the surface 
where all the voids in the rocks and soils are filled is a 
source of water for wells, boreholes and springs. A 
borehole is a hydraulic structure which when properly 
designed and constructed permits the economic withdrawal 
of water from an aquifer. Borehole water is obtained from 
boreholes drilled into the aquifer or groundwater zone, 
which is usually a fully saturated subterranean zone, some 
distance below the water table [5] and supports drinking 
water, livestock needs, irrigation, industrial and many 
commercial activities. 

Borehole water has unique features, which render it 
suitable for public water supply [6]. It is particularly 
important as it accounts for about 88% of safe drinking 
water in rural areas, where populations are widely 
dispersed and the infrastructure needed for treatment and 
transportation of used surface water does not exist [7].The 
quality of borehole water is the resultant of all processes 
and reactions that act on the water from the moment it 
condensed in the atmosphere to the time it is discharged by 
a well or spring and varies from place to place and with the 
depth of the water table [8]. 

Serious ill health can be caused by water contaminated 
from faeces being passed or washed into rivers, streams, 
pools, wells or boreholes [9]. It has been reported that 
borehole water contamination can occur through many 
domestic wastewater and livestock manure especially if 
there is a puncture in a layer of soil [10]. These wastes and 
sewage deposited near the boreholes may travel with 
percolating rain water directly into the borehole or may 
travel along the well-wall or surrounding material of the 
drill-holes [10]. 

Microorganisms play a major role in determining water 
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quality. The most dangerous forms of water pollution are 
caused when faecal contaminants such as Escherichia coli 
enter the water supply. Pathogens such as Salmonella spp, 
Shigella spp, Vibrio cholerae and Escherichia coli that are 
shed into water bodies through faecal contamination 
perpetuate many diseases [11,12]. Other agents of water 
borne diseases are Entamoeba histolytica, Balantidium 
coli,Giardia lamblia, Cryptococcus parvum [13] viruses 
and helminths [14]. 

The recent upsurge in human population in Onueke, 
Ezza South Local Government Area of Ebonyi State due to 
its nearness to Abakaliki, the State capital and the fact that 
public water supply is almost non-existent have made 
borehole water the major source of water supply in the area. 
Though indicator organisms are used as indices of water 
pollution, pathogenic fungi have also been isolated in water, 
therefore in this work, the diversity of fungi in fifteen 
public hand-pump borehole water in Onueke, Ebonyi State 
was studied with a view to determining the safety of such 
water supply for use by humans. 

2. Methods 

2.1. Boreholes Location 

Fifteen public hand-pump boreholes were sampled 
during the dry (December, 2017-February, 2018) and the 
wet (May –July 2018) seasons. The boreholes were 
situated in the following locations within Onueke, the 
study area: 
a. Community Secondary School Amuzu 
b. Ntezi Amuzu 
c. UBA Road Onueke 
d. Orinte Playground Amuzu 
e. Ndufu Amana Village Square 
f. Ochudo Estate Onueke 
g. Motor Park Onueke 
h. Umuanyingor Ndufu Ezzama 
i. Pie-Junction Ndufu Ezzama 
j. Sacred Heart Parish I Onueke 
k. Sacred Heart Parish II Onueke 
l. Ezza High School Amuzu 
m. Oferekpe Playground I Ezzama 
n. Central School Onueke 
o. Oferekpe Playground II Ezzama 

2.2. Samples Collection and Processing 

Samples were collected in sterile one litre screw-capped 
containers that had been rinsed with 70% ethanol, distilled 
water and the water samples. The nozzles of the boreholes 
taps were sterilized with a spirit lamp and the water was 
allowed to run for five minutes before each of the 
containers was aseptically uncapped, filled with the water 
samples and recapped immediately. The samples were 
thereafter transported to the laboratory in ice-packed 

containers and analyzed within twenty four hours of 
collection. The samples were thoroughly mixed by 
inverting the containers for twenty five times before the 
analysis was carried out. 

2.3. Total Moulds Counts 

The spread plate technique as described by Cheesbrough 
[9] was used. Sabouraud Dextrose Agar (SDA) was 
prepared and sterilized in the autoclave at 1210C for fifteen 
minutes. It was allowed to cool to 450C before introduction 
into sterile culture plates containing 0.05mg/ml of 
chloramphenicol which was added to inhibit bacterial 
growth. The medium was allowed to solidify after which 
one milliliter of the water sample was dispensed with a 
sterile pipette into the centre of the solidified medium and 
spread evenly with a sterile glass rod. Incubation was 
carried out in an inverted position at 280C for seven days 
after which the colonies that developed were counted and 
recorded. Each colony was purified by repeated 
subculturing on sterile SDA plate and later stored on sterile 
SDA slant for characterization and identification.  

2.4. Total Yeasts Counts 

This was carried out using the spread plate technique as 
described by Cheesbrough [9]. One milliliter of the water 
sample was dispensed into the centre of a sterile culture 
plate containing sterile solidified Malt Yeast Extract Agar 
(MYEA) and 0.05mg/ml of chloramphenicol was added to 
inhibit bacterial growth and evenly spread with a sterile 
glass rod. The plate was thereafter covered and incubated 
in an inverted position at 280C for seven days after which 
the colonies that developed were counted and recorded. 
Each of the colonies was subcultured on sterile MYEA 
plate and later stored on sterile MYEA slant for further 
studies. 

2.5. Characterization and Identification of the Fungal 
Isolates 

The fungal isolates were characterized on the basis of 
their colonial, cellular, biochemical and molecular 
characteristics. Colony morphology (color, elevation, 
margin), cellular morphology (shape and cellular 
arrangement), gram staining, germ tube test, sugar 
fermentation test, urease test, slide culture test and motility 
test were carried out as done by Cheesbrough [9]. 
Molecular characterization was carried out using 17srRNA. 
The isolates were identified according to the description of 
David et al. [15]. 

2.6. Antifungal Susceptibility Tests of the Fungal 
Isolates 

2.6.1. Yeasts  
The antifungal susceptibility test of the yeasts was 
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carried out as done by Cheesbrough [9] using Mueller 
Hinton Agar. The medium was prepared, sterilized in the 
autoclave at 1210C for fifteen minutes and introduced into 
sterile culture plates to a depth of 4mm. A pure isolate was 
emulsified in a small volume of peptone water. The 
turbidity of the suspension was matched against Mcfarland 
standard. 0.1ml of the suspension of the test organism was 
introduced into the agar plate with a sterile pipette and 
spread over the surface of the medium with a sterile glass 
rod. A sterile borer was used to bore wells on the agar and 
0.2ml of the test antifungal agent was injected into each of 
the wells. The culture plates were incubated at 370C for 
three days and zones of inhibition were measured with a 
compass which was thereafter matched against a meter rule. 
The antifungal agents tested were Clotrimazole, Nystatin, 
Fluconazole and Griseofulvin. 

2.6.2. Moulds 
The test was also carried out as done by Cheesbrough [9] 

using Mueller Hinton Agar. Sporulating pure cultures of 
the moulds were vortexed in sterile distilled water to 
release the spores. 0.1ml of the spore suspension was 
aseptically collected using a sterile pipette and introduced 
into the medium contained in a Petri dish. The sample was 
spread on the surface of the medium using a sterile glass 

rod. A sterile borer was used to bore wells in the agar and 
0.2ml of the test drug was injected into each of the wells. 
The Petri dishes were incubated at 370C for three days and 
the zones of inhibition were measured using a compass 
which was thereafter matched against a meter rule to obtain 
the exact values. 

2.7. Statistical Analysis of Data 

Statistical analysis of the data obtained during both 
seasons was carried out using 1BM SPSS package, version 
20. 

3. Results 
The total fungal counts of the public hand-pump 

borehole water samples during the dry season are shown in 
Table 1. The total moulds counts ranged from 2 to 8cfu/ml 
while the total yeasts counts ranged between 1 and 5cfu/ml. 

The total fungal counts of the public hand-pump 
borehole water samples during the wet season are 
presented in Table 2. The total moulds counts were 
3-12cfu/ml while the total yeasts counts ranged from 1 to 4 
cfu/ml.  

Table 1.  Total fungal counts of the public hand-pump borehole water samples during the dry season 

Sample location Total moulds counts (cfu/ml) Total yeasts counts (cfu/ml) 

Community Secondary School Amuzu 3 2 

Ntezi Amuzu 2 1 

UBA Road Onueke 4 3 

Orinte Playground Amuzu 3 2 

Ndufu Amana 3 2 

Ochudo Estate Onueke 5 3 

Motor Park Onueke 6 1 

Umuanyingor Ndufu Ezzama 4 3 

Pie Junction Ndufu Ezzama 3 2 

Sacred Heart Parish I Onueke 4 3 

Sacred Heart Parish II Onueke 5 4 

Ezza High School Amuzu 8 5 

Oferekpe Playground I Ezzama 4 3 

Central School Onueke 3 2 

Oferekpe Playground II Ezzama 3 1 

WHO Standard  0 0 

WHO=world health organization 
cfu/ml=colony forming unit per milliliter of water sample. 
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Table 2.  Total fungal counts of the public hand-pump borehole water samples during the wet season 

Sample location Total moulds counts (cfu/ml) Total yeasts counts (cfu/ml) 

Community Secondary School Amuzu 5 1 

Ntezi Amuzu 3 1 

UBA Road Onueke 6 2 

Orinte Playground Amuzu 4 1 

Ndufu Amana 3 2 

Ochudo Estate Onueke 6 2 

Motor Park Onueke 11 1 

Umuanyingor Ndufu Ezzama 6 2 

Pie Junction Ndufu Ezzama 6 2 

Sacred Heart Parish I Onueke 5 3 

Sacred Heart Parish II Onueke 12 3 

Ezza High School Amuzu 9 4 

Oferekpe Playground I Ezzama 5 2 

Central School Onueke 4 1 

Oferekpe Playground II Ezzama 5 1 

WHO Standard  0 0 

WHO = world health organization 
cfu/ml=colony forming unit per milliliter of water sample 

Table 3.  Colonial and microscopic characteristics of the moulds isolated from the public hand-pump borehole water samples during the dry and wet 
seasons 

Isolates Colonial Characteristics Microscopic Characteristics  Identity  

1 Colonies were heaped-up, white in colour with a dense 
surface and bright yellow reverse. 

Macroconidia were spindle-shaped with 6-15 cells 
and were thick-walled. 

Microsporium 
canis 

2 
Colonies were rapidly growing and velvety in texture. 
The colour was dark green on the surface and the 
reverse side was yellow. 

Conidiophores were short, smooth and densely 
crowded. The conidia were spherical and formed a 
columnar mass which was green in colour. 

Aspergillus 
fumigatus 

3 Colonies were yeast-like with heaped-up surface 
contour and the reverse side was white in colour. 

Septate, branching hyphae and arthrospores were 
seen. The arthrospores were not separated from each 
other by empty space. 

Geotrichum 
candidum 

4 
Colonies were initially flat and waxy but later became 
heaped-up and folded. The surface was covered with 
whitish aerial mycelium and the colour was grey. 

Hyphae were septate, zygospores were spherical, 
thick, smooth-walled and bore a single peripheral 
beak. 

Basidiobolus 
ranarum 

5 
Colonies were waxy, folded, with filamentous fringes 
and orange-yellow in colour. The reverse side was 
rusty-red in colour. 

Hyphae were long, straight and irregularly 
branched, with prominent cross walls. 
Microaleurospores were absent. 

Microsporium 
audouinii 

6 
Colonies were slow growing, heaped-up, brittle with 
scanty aerial mycelium. The colour was brownish 
along its hyphae. 

Conidia were spherical and formed a compact head 
that was not easily dissociated. 

Fonsecaea 
pedrosoi 

7 
Colonies were rapidly growing, yeast-like and pale 
yellow with increasing age. The reverse was dark 
yellow. 

Hyphae were present and fragmented into oval 
arthrospores with blastospores seldomly seen at one 
point on the arthrospores. 

Trichosporon 
cutaneum 

 

 

Table 3 showed the colonial and microscopic 
characteristics of the moulds from the public hand-pump 
borehole water samples during the dry and wet seasons. 
They were identified as Microsporium canis,Aspergillus 
fumigatus, Geotrichum candidum, Basidiobolus ranarum, 
Microsporium audouinii, Fonsecaea pedrosoi and 

Trichosporon cutaneum. 
The characteristics of the yeasts isolated from the public 

hand-pump borehole water samples during the dry and wet 
seasons are shown in Table 4. They were identified as 
Candida albicans. 
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Table 4.  Characteristics of the yeasts isolated from the public hand-pump borehole water samples during the dry and wet seasons 

Parameters Result 

Colour Cream  

Shape Oval 

Germ tube formation + 

Motility - 

Urease production - 

Glucose fermentation + 

Lactose fermentation - 

Mannitol fermentation - 

Sucrose fermentation - 

Identity  Candida albicans 

+ = positive  
- = negative  

Table 5.  Distribution of the fungal isolates in the public hand-pump borehole water samples during the dry season 
 

Sample 
location  

Candida 
albicans 

Microsporium 
canis 

Aspergillus 
fumigatus 

Geotrichum 
candidum 

Microsporium 
audouinii 

Basidiobolus 
ranarum 

Fonsecaea 
pedrosoi 

Trichosporon 
cutaneum 

Community 
Secondary 
School 
Amuzu 

+ - - + - - - - 

Ntezi Amuzu - - - - - - - + 
UBA Road 
Onueke + - + - - - - - 

Orinte 
Playground 
Amuzu 

- - - - + - - - 

Ndufu 
Amana + - - - - - - + 

Ochudo 
Estate 
Onueke 

- + - - - - - - 

Motor Park 
Onueke + - - - - - - - 

Umuanyingor 
Ndufu 
Ezzama 

- - - - - - + - 

Pie Junction 
Ndufu 
Ezzama 

- - - - - + - - 

Sacred Heart 
Parish I 
Onueke 

- + - - - - - - 

Sacred Heart 
Parish II 
Onueke 

+ - - + - - - - 

Ezza High 
School 
Amuzu 

+ - - - - - - - 

Oferekpe 
Playground I 
Ezzama 

- - - - + - - - 

Central 
School 
Onueke 

- - - - - + - - 

Oferekpe 
Playground II 
Ezzama 

- + - - - - - - 

+ = detected  
- = not detected  
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The distribution of the fungal isolates in the public 
hand-pump borehole water samples during the dry season 
is shown in Table 5. Six (40.0%), five (20.0%), one (6.7%), 
two (13.3%), two (13.3%), two (13.3%), one (6.7%) and 
two (13.3%) of the boreholes studied had Candida albicans, 
Microsporium canis, Aspergillus fumigatus, Geotrichum 
candidum, Microsporium audouinii, Basidiobolus 
ranarum, Fonsecaea pedrosoi and Trichosporon cutaneum 
respectively. 

Table 6 showed the occurrence of the fungal isolates in 
the public hand-pump borehole water samples during the 
wet season. Five (33.3%), four (26.7%), two (13.3%), three 
(20.0%), four (26.7%), three (20.0%), two (13.3%) and 
three (20.0%) of the boreholes studied had Candida 
albicans, Microsporium canis, Aspergillus fumigatus, 
Geotrichum candidum, Microsporium audouinii, 
Basidiobolus ranarum, Fonsecaea pedrosoi and 
Trichosporon cutaneum respectively. 

 

Table 6.  Distribution of the fungal isolates in the public hand-pump borehole water samples during the wet season 

Sample 
location  

Candida 
albicans 

Microsporium 
canis 

Aspergillus 
fumigatus 

Geotrichum 
candidum 

Microsporium 
audouinii 

Basidiobolus 
ranarum 

Fonsecaea 
pedrosoi 

Trichosporon 
cutaneum 

Community 
Secondary 
School 
Amuzu 

+ - - + - - - - 

Ntezi Amuzu - - - - - + - + 
UBA Road 
Onueke - + + - - - - - 

Orinte 
Playground 
Amuzu 

- - - - + - - - 

Ndufu 
Amana + - - - + - - + 

Ochudo 
Estate 
Onueke 

- + - + - - - - 

Motor Park 
Onueke + - - - - - - - 

Umuanyingor 
Ndufu 
Ezzama 

- - + - - - + - 

Pie Junction 
Ndufu 
Ezzama 

- - - - - + - - 

Sacred Heart 
Parish I 
Onueke 

- + - - - - - - 

Sacred Heart 
Parish II 
Onueke 

+ - - + + - - + 

Ezza High 
School 
Amuzu 

+ - - - - - - - 

Oferekpe 
Playground I 
Ezzama 

- - - - + - - - 

Central 
School 
Onueke 

- - - - - + - - 

Oferekpe 
Playground II 
Ezzama 

- + - - - - - - 

+ = detected  
- = not detected  
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The frequency of occurrence of the fungi in the public 
hand-pump borehole water samples during the dry season 
is presented in Table 7. Candida albicans (26.8%), 
Microsporium canis (17.5%), Aspergillus fumigatus 
(6.2%), Geotrichum candidum (10.3%), Microsporium 
audouinii (15.5%), Basidiobolus ranarum (12.4%), 
Fonsecaea pedrosoi (4.1%) and Trichosporon 
cutaneum(7.2%) were isolated from the borehole water 
samples studied. 
 

The frequency of occurrence of the fungi in the public 
hand-pump borehole water samples during the wet season 

is shown in Table 8. Candida albicans (19.3%), 
Microsporium canis (18.5%), Aspergillus fumigatus 
(7.6%), Geotrichum candidum (11.8%), Microsporium 
audouinii (16.0%), Basidiobolus ranarum (12.6%), 
Fonsecaea pedrosoi (5.0%) and Trichosporon cutaneum 
(9.2%) was recovered from the borehole water samples 
examined. 

The susceptibility test of the fungal isolates to antifungal 
agents is shown in Table 9. Four (50.0%), five (62.5%) and 
one (12.5%) of the fungal isolates were sensitive to 
Clotrimaxole, Nystatin and Fluconazole respectively while 
all the isolates were resistant to Griseofulvin.  

Table 7.  Frequency of occurrence of the fungi in the public hand-pump borehole water samples during the dry season 

Fungal isolates Number of colonies isolated Frequency of occurrence (%) 

Candida albicans 26 26.8 

Microsporium canis 17 17.5 

Aspergillus fumigatus 6 6.2 

Geotrichum candidum 10 10.3 

Microsporium audouinii 15 15.5 

Basidiobolus ranarum 12 12.4 

Fonsecaea pedrosoi 4 4.1 

Trichosporon cutaneum 7 7.2 

Total 97 100.0 
 

Table 8.  Frequency of occurrence of the fungi in the public hand-pump borehole water samples during the wet season  

Fungal isolates Number of colonies isolated Frequency of occurrence (%) 

Candida albicans 23 19.3 

Microsporium canis 22 18.5 

Aspergillus fumigatus 9 7.6 

Geotrichum candidum 14 11.8 

Microsporium audouinii 19 16.0 

Basidiobolus ranarum 15 12.6 

Fonsecaea pedrosoi 6 5.0 

Trichosporon cutaneum 11 9.2 

Total  119 100.0 
 

Table 9.  Susceptibility test of the fungal isolates to antifungal agents 

Fungal isolates Clotrimazole Nystatin Fluconazole Griseofulvin 

Candida albicans R S S R 

Microsporium canis S S R R 

Aspergillus fumigatus R S R R 

Geotrichum candidum S R R R 

Microsporium audouinii S R R R 

Basidiobolus ranarum R S R R 

Fonsecaea pedrosoi S S R R 

Trichosporon cutaneum R  R R R  

 S= sensitive 
 R= resistant  
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4. Discussion 
The total moulds counts of the public hand-pump 

borehole water samples examined ranged from 2-8cfu/ml 
during the dry season (Table 1) and 3-12cfu/ml during the 
wet season (Table 2). The results showed that more moulds 
were isolated from the samples during the wet season than 
the dry season. This may be attributed to the fact that 
moulds thrive better in moist than dry environments. The 
total yeasts counts of the public hand-pump borehole water 
samples studied were 1-5cfu/ml during the dry season 
(Table 1) and 1-4 cfu/ml during the wet season (Table 2), 
indicating that more yeasts were isolated from the water 
samples during the dry than the wet season. This showed 
that the dry season was more favourable to their growth 
than the wet season 

More fungi were isolated from the samples during the 
wet season than the dry season (Tables 1 and 2). This may 
be because of the flood which may have deposited its 
contents including nutrients and fungi near the boreholes 
resulting in their seepage into such boreholes. This result 
agreed with the report of Onuorah et al. [16] on the 
mycology of hand-dug shallow water wells in Awka 
Metropolis, Anambra State, Nigeria. 

The moulds isolated from the borehole water samples 
examined during both seasons were Microsporium canis, 
Aspergillus fumigatus, Geotrichum candidum, 
Microsporium audouinii, Basidiobolus ranarum, 
Fonsecaea pedrosoi and Trichosporon cutaneum(Table 3) 
while Candida albicans was the only yeast isolated (Table 
4). This result conformed to the work of Onuorah et al. (16] 
that reported Candida albicans and Microsporium canis in 
the shallow water wells they studied in Awka Metropolis, 
Nigeria and Warris et al. [17], Hayette et al. [18] and 
Anaissie et al. [19] that reported Aspergillus species in the 
drinking water samples they assessed. 

The fungi were recovered from more borehole water 
samples during the wet season than the dry season. More 
borehole water samples contained the yeast Candida 
albicans than the other fungal isolates during both seasons 
(Table 5 and 6). The yeast Candida albicans had the 
highest frequency of occurrence of 26.8% during the dry 
season and 19.3% during the wet season in the borehole 
water samples analyzed (Tables 7 and 8). Fonsecaea 
pedrosoi however had the lowest frequency of occurrence 
of 4.1% and 5.0% during the dry and wet seasons 
respectively.  

Warris et al.[17] reported that 21% of the drinking water 
samples they assessed were contaminated with Aspergillus 
species. Aspergillus species were also reported by Anaissie 
et al. [19] to be in more than 70% of all the drinking water 
samples they examined. In addition, Kanzler et al. [20] 
isolated basidiomycetes (56.4%) in the water well samples 
they assessed. However, Onuorah et al. [16] isolated 
Candida albicans(42.0% and 44.8%) in the shallow water 
well samples in Awka Metropolis during the dry and rainy 

seasons respectively. 
The fungal isolates exhibited varying degree of 

susceptibility and resistance to the antifungal agents used 
in the study. All the isolates were resistant to the drug 
Griseofulvin. Similar resistance pattern has been reported 
by Olajuba and Ogunika [21].Candida albicans is a 
dimorphic fungus and one of the genera that cause 
candidiasis in humans [22] and is responsible for 50-90% 
of all cases of candidiasis of humans. It is a flora of the 
human gastrointestinal tract and is detectable in the 
gastrointestinal tract in 40% of healthy adults [23].  

Microsporium canis is a pathogenic dermatophyte that 
infects the upper dead layers of the skin of domesticated 
cats and occasionally dogs, horses and humans [24,25]. It 
has been identified as a causal agent of ringworm 
infections in pets, tinea capitis and tinea corporis in humans 
particularly in children. Microsporium canis may also 
persist as dormant spores in the environment for prolonged 
periods. 

Aspergillus fumigatus is a spore forming mould 
commonly found in the soil, rotting vegetable matter, food 
items, household dust and building materials. It causes 
infections in immuno suppressed individuals such as AIDS 
patients [26] and allergic broncho-pulmonary aspergillosis 
in immuno competent hosts [27].  

Geotrichum candidum is a common fungus commonly 
isolated from the soil, water, air and digestive tracts of 
humans and animals [28]. Pulmonary, bronchial, oral, 
vaginal, cutaneous and alimentary infections caused by this 
organism have been reported. Microsporium audouinii is a 
dermatophyte that is often found in the soil that is rich in 
keratinous materials [29]. It causes the infections tinea 
capitis and tinea corporis [30] 

Basidiobolus ranarum is a filamentous fungus that can 
live saprophytically in the intestines of vertebrates (frogs, 
lizards, toads, turtles, salamanders), reptiles (chameleons, 
wall geckoes, snakes) and fishes [31,32], bats, compost 
heap, decaying plant material, soil, horses and are known to 
cause subcutaneous zygomycosis in humans and animals. 
Fonsecaea pedrosoi is commonly found in the soil, plants 
and trees in the tropical and sub-tropical regions [33]. It is 
the causative agent of a chronically progressive crusted 
ulceration of the skin known as chromoblastomycosis [34]. 

Trichosporon cutaneum is a yeast-like fungus that 
inhabits the respiratory and digestive tracts and skin of 
humans and animals and the soil. It causes an unpleasant 
but harmless hair condition called white piedra and 
trichosporonosis and has been recently reported as an 
opportunistic pathogen in immuno-compromised hosts. 
The infection caused by this organism can be invasive or 
unusual in appearance [35]. 

The presence of these fungi in the water samples may be 
attributed to the sanitary condition of the soil around the 
boreholes. There was significant correlation between the 
total moulds counts at P<0.05 level during both seasons 
indicating that they were affected by seasonal variation. 
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However, the total yeast counts were insignificant during 
both seasons showing that they were not affected by 
seasonal variation. 

5. Conclusions 
This work showed that the borehole water samples 

analyzed were contaminated with fungi. These fungi had 
been reported to cause diseases in humans and animals. It is 
therefore imperative to review the state of these boreholes 
water by periodically assessing their mycological quality. 
Informing the inhabitants of the area of the state of their 
drinking water should be considered as an important aspect 
of social responsibility and scientific research. In addition, 
such inhabitants should be sensitized on the need for the 
maintenance of adequate sanitation within the vicinity of 
the boreholes. Boiling, chlorination, sand filtration, 
coagulation and aeration of the water from such boreholes 
are recommended.  
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