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Abstract Background: Poultry farming in Nigeria is one of the most lucrative jobs. It serves as source of animal
proteins, provides employment and income for urban and rural dwellers, as well as manure for crop production.
Unfortunately, the major challenge in the industry is fungal disease, which causes direct harm to the workers. This
research was undertaken to isolate fungal organisms from sputum, ears and nose of poultry farm workers in
Anambra State, study their seasonal occurrence and health effects on farm workers based on the open/floor and
closed/caged systems practiced. Materials and Methods: A total of 1,120 human samples from 280 poultry farm
workers in six Local Government Area of Anambra State were examined for fungal organisms. The samples were
collected and cultured on Sabouraud Dextrose Agar plates, supplemented with 0.05mg/ml of chloramphenicol. The
isolates were identified using macroscopic, microscopic and genetic features. The seasonal occurrences of the
isolates based on open/floor and closed/caged systems were also determined. Results: Fungal isolates recovered
from sputum during the dry season were only Aspergillus species, with Aspergillus fumigatus (49.0%) having the
highest occurrence, while Aspergillus sp. (64.0%) and Lichthemia (36.0%) were obtained in rainy season. Found in
ear are mixed populations of fungi, mainly species of Aspergillus (81.9%), Cunninghamella (6.1%), Paecillomyces
(19.0%), Lichtheimia (10.6%), others (26.4%) during dry and rainy seasons. In nasal samples, Aspergillus sp.
(94.4%) and Candida sp. (5.6%) were observed in dry season, and species of Aspergillus (47.2%), Lichtheimia
(34.4%), Paecillomyces (12.6%) and Fusarium (5.8%) recovered during rainy period. High fungal loads were
observed in open/floor system than closed/caged system, and mainly during the rainy season. Conclusion: Poultry
farm workers were observed to harbor different fungal organisms in their sputum, nose and ears, and some of them
have been implicated in health hazards of the workers, hence the need to train them on good hygienic practices.
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1. Introduction
Fungal infections are among the most difficult diseases
to manage in humans, with approximately 1.7 billion
individuals suffering from these infections worldwide [1].
In recent years, they have emerged as a world-wide health
care [2] especially in the poultry industry, causing direct
harm to the workers as well as high morbidity, mortality
and production losses [3,4]. Nevertheless, the industry has
undergone phenomenal growth over the years. Fungi seem
to be one of the great obstacles for poultry farmers,
causing direct harm to human health due to their zoonotic
implications and mycotoxin production [5]. Within the
poultry house confinement, fungi may be present in settled

dust, bio-aerosols, derived from soil, grains [6], dust,
droppings [7], moldy feed, especially processed ones and
beddings, but to a lesser extent, from the birds themselves
[8]. Fungal concentration in this environment vary greatly
within a location and can significantly be modified
depending on season, climate, time, space, characteristics
of building, type of task, type of litter, poultry production,
type of breeding, method of feed distribution, air flow
velocity and type of system operated (open/floor and
closed/caged system). Other factors that may determine
the occurrence of fungi in the poultry farm include
stocking density, health status of the animals. The type
and degree of mycological contamination of the air in the
poultry farm is also dependent on the sanitary and
hygienic condition therein [9]. It is possible that persistent
exposure of these workers to these fungal agents and
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direct contact with infected birds increases the risk of
infection, especially infections of the respiratory tract
(mucous membrane irritation, invasive mycoses of lungs,
allergic rhinitis, allergic pulmonary alveolitis, asthma),
skin (dermatomycoses), ear (otomyosis) and nail bed
(onychomycoses) [10].
Fungi in the genera Acremonium, Fusarium, Lichtheimia,
Aspergillus, Trichoderma, Penicillium, Scopulariopsis,
Curvularia, Alternaria, and yeasts such as, Histoplasmosis,
Cryptococcus and most commonly Candida species, have
been implicated in a number of diseases among poultry
farmers [11]. There is paucity of information on ear and
oral mycosis of poultry farmers but the majority
of opportunistic oral mucosal fungal infections are
due to Candida albicans and Aspergillus species
especially Aspergillus fumigatus. Mucor (e.g Lichtheimia
corymbifera) and Cryptococcus also have a major role in
causing oral infections.
Otomycosis is caused by different fungal genera,
mainly Aspergillus species and less commonly by
Candida species and seen in the tropical and subtropical
regions of the world [12]. There is scarcity of information
on otomycosis among poultry farmers but clinical studies
conducted in different countries: Algeria, Egypt, Arab and
Nigeria, reported by [13], confirm that the saprophytic
fungi: Asergillus niger, Aspergillus fumigatus, Aspergillus
flavus, Aspergillus terreus, Aspergillus vesicolor, Candida
albicans, Penicillim, and Mucor are the main agents of
otomycosis. Based on various studies, it is believed that
fungi may cause otomycosis when the ear is in poor health
[14], and prevalent among people of lower socioeconomic
levels or under poor hygienic condition.
Aspergillus species are ubiquitous, their diseases have a
worldwide distribution and may be found wherever
environmental condition is favorable for fungal growth.
They are common soil saprophytes and grow on organic
matter in warm (>25oC) humid environments. Infection by
fungi of this genera occurs more frequently in tropical
countries. They cause Zonotic infections which can be
transmitted to man by handling infected birds and other
animals [15]. Studies have shown that the most common
of all Aspergillus species are A. fumigatus and A. flavus
with A. fumigatus being considered as the major
respiratory pathogen which can be contracted through
spores that commonly colonize the upper and lower
respiratory tracts, causing rhinosinusitis and pulmonary
infection [16]. Other species like A. niger, A. nidulans, A.
terreus may also be implicated in respiratory infections
although sometimes as a mixed infection but much less
frequently than A. fumigatus . Among the Lichthemia
species, L. corymbifera is the most important pathogenic
species that causes significant human infection [17].
Inhalation is believed to be the main route of infection
which commonly manifest in the respiratory tract.
Lichthemia species have also been implicated in the form
of occupational hypersensitivity pneumonitis also known
as Farmer's lung disease (FLD). The occurrence of
FLD has been associated with increased number of
L. corymbifera in the farm environment. This is caused by
the sensitization to and repeated inhalation of organic
antigens: poultry feathers and fecal material [7]
contaminated with spores of L. corymbifera.
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This work was, therefore, aimed at isolating and
identifying fungi from sputum, ear and nose of poultry
farm workers, determine their occurrence and seasonal
distribution based on the open/floor and closed/caged
housing systems practiced in most farms in Anambra State.

2. Materials and Methods
2.1. Description of Study Area
A large scale study was carried out on poultry and the
farm workers in 10 poultry farms located in Anambra
State, Southeastern part of Nigeria (Latitude 6o 20'N and
Longitude 7o00'E). These 10 farms were visited between
October, 2014 and September, 2015. The farms housing
approximately 227,200 laying birds were examined. Six
out of the 10 farms practiced open (floor) housing system
while the remaining four practiced closed (cage) housing
system.

2.2. Study Design
Validated questionnaires were developed to elicit
information on the socio-demographic, physical and
physiological health conditions of the poultry farmers as
well as the management of the farms and flocks ie
protective gears for the farmers (masks, gloves, coats,
boots), number of hours spent in each day (full time/shift),
how often the workers are trained, how they source water,
how many times the farm and cages are cleaned, how
often the food and water troughs are washed, how the
equipment and environment are sanitized, how the birds
droppings are managed.

2.3. Collection of Human Samples
The human samples were collected following the
method described by [18]. Sputum samples (280) were
collected from the poultry farmers early in the morning by
expectoration into sterile, short, wide mouthed, screw
caped, sampling bottles.
For the ear samples (560), both ears of the workers
were swabbed and the swab stick replaced in the vial.
In the case of the nasal samples (280), the sterile swab
was moistened with 0.9% saline solution and both noses
swabbed.
All samples were labeled with the appropriate
information (name and location of farm, name and age of
farmer, source of collection, time and date), placed in
sampling packets and transferred to microbiology
laboratory, Nnamdi Azikiwe University, Awka, Anambra
State. The samples were collected twice a week and the
seasonal variation of the fungal load of the poultry farms
during the dry and rainy seasons determined.

2.4. Cultivation of Fungi
Samples were inoculated into Sabouraud Dextrose agar
plates, supplemented with 0.05mg/ml of chloramphenicol
and incubated at 25°C. After 3-6days the plates were
observed for fungal growth [19,20]. The fungal isolates
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were sub-cultured and the pure cultures stored at 4°C in
Sabouraud Dextrose Agar slants in test tubes for further
studies.

the farm, by the workers, with the permission of the
management of the farms.

3. Result

2.5. Identification of Fungal Isolates
The fungal isolates were identified based on detailed
studies of their colonial morphologies and microscopic
features and compared to standard descriptions given by
[21,22,23]. Some of the isolates were sent to Macrogen,
Europe, Meibergdreef Amsterdam Netherlands, for proper
identification and confirmation.

2.6. Statistical Analysis
The results and data obtained from the questionnaires
distributed to the poultry farm workers were statistically
analyzed using One-way Analysis of Variance (ANOVA)
using SPSS version of 21 Software. Values were
considered significant if p<0.05.
Consent: Sample collection and filling of the
questionnaires were voluntarily done on the site in each of

As presented in Figure 1, mainly Aspergillus species
were isolated from sputum during the dry and rainy
seasons. Aspergillus fumigatus (49.0%) had the highest
occurrence during the dry season while Aspergillus flavus
(31.0%) and Lichtheimia corymbifera (36.0%) occurred
more in rainy season.
The isolates from ear of poultry farm workers are shown
in Figure 2. A high percentage of Aspergillus species was
observed from the ears of the workers with Aspergillus
fumigatus (37.4%) and Aspergillus niger (21.0%) in dry
and rainy seasons respectively being of highest occurrence.
Species of Cunninghamella, Nathrasia, Stachybotrys and
Trichoderma were found only during the dry season while
species of Litchthermia (10.6%), Acremonium (4.8%),
Paecilomyces (19.0%), Chrysonilia (4.8%) and Fusarium
(4.8%) were isolated only in rainy season.
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Figure 1. Percentage frequency of fungal isolates from sputum of poultry farm workers during dry and rainy seasons
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Figure 2. Percentage frequency of fungal isolates from ear of poultry farm workers during dry and rainy season
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Figure 3. Percentage frequency of fungal isolates from nose of poultry farm workers during dry and rainy season
Table 1. Seasonal variations of fungal loads in farms practicing open/floor and closed/cage systems in Anambra State
Season/Fungal load (cfu/m3)
Dry

Rainy

2.29×103

3.80×105

2

3

1.93×10

Types of litter

Types of system

Umuoji/Idemili North

Recycled Droppings

Open/Floor

Ogidi/Idemili North

Wood Shaving

Open/Floor

4.60×102

3.23×103

Onitsha/Onitsha North

None(Cemented)

Open/Floor

1.24×103

6.83×104

Nnewi/ Nnewi North

Saw Dust

Open/Floor

1

1.21×102

Nteje/Oyi

Not Applicable

Closed/Cage

8.01×101

1.55×102

Uga/Aguata

Not Applicable

Closed/Cage

9.40×10

8.35×10

Location
of
farm
Town/Local Government

Figure 3 shows the isolates from the nose of the poultry
workers, Aspergillus sp (94.4%) and Candida sp (5.6%)
were observed to occur in dry season. Although
Apsergillus sp. (47.2%)were in abundance during the
rainy season, other species of fungi isolated include
Lichtheimia (34.4%), Paecilomyces (12.6%) and
Fusarium (5.8%).
Considering the seasonal variation of the fungal isolates
from sputum, ear and nose, Aspergillus species seem to
play a dominant role in both dry and rainy seasons, while
species of Litchtheimia corymbifera was isolated only
during the rainy period (Figure 1 - Figure 3).
Table 1 shows the seasonable variations of fungal loads
in farms that practice open/floor and closed/cage systems
in six local governments of Anambra State. 66.7% of the
farms practiced open/floor housing system while 33.3%
practiced close/cage housing system. As observed
(Table 1), high fungal loads were found in open/floor
system than closed/cage system, and mainly during the
rainy season. The highest fungal load of 3.80×105 cfu/m3
was observed during the rainy season in open/floor system
in Umuoji town of Idemili North local government area
that uses recycled droppings as its litters.

4. Discussion
The prevalence of fungal organisms among poultry
farm workers as suggested by [2,24] may have been as a

result of their susceptibility to contaminated environment
and inhalation of high level of dust particles containing
fungal spores during handling and processing of
contaminated materials.
The results of the fungal isolates from sputum show
that during rainy season, only two genera were isolated,
Aspergillus species (65%) and Lichtheimia corymbifera
(35%). Among the Aspergillus species, A. flavus (30%)
had the highest occurrence (Figure 1). During dry season,
only Aspergillus species were isolated with A. fumigatus
(48%) being the highest.
Previous work by [25], on the fungal isolates present in
sputum of poultry workers’ showed the presence of only
Aspergillus species during dry season. Reference [2], also
isolated Aspergillus species (23.3%) from sputum samples
of poultry farmers during dry season. These authors as
well as [26], noted that A. fumigatus was the predominant
fungi. These findings are supported by the results obtained
in this study. The presence of Aspergillus in sputum has
been reported by many workers. References [27,28]
isolated Aspergillus fumigatus from sputum of patients
with pulmonary aspergillosis and history of asthma.
Similarly [29], reported the presence of Aspergillus
species, precisely A. niger and A. fumigatus in the sputum
of poultry farm workers but noted that these organisms
were isolated more from the farm workers than the farm
owners and veterinarians. The reason for this may have
been as a result of the exposure rate of the farm workers to
the birds. Since Aspergillus infections and isolation

143

American Journal of Infectious Diseases and Microbiology

from susceptible host occur as a consequence of high
concentration of conidia and long term exposure [30,31],
the absence of this fungus in sputum of the farm workers
as examined by [32], may be attributed to low density
birds within the farm, residence of the farmers and level of
personal hygiene of the farm workers.
Fungi have been observed to attack the ear of poultry
farmers causing otomycosis. Study of the ear of the
workers showed the presence of Aspergillus species
(63.81%) with A. niger (18.97%) occurring higher
than the other species during rainy season (Figure 2).
The presence of Paecilomyces variotii, Lichtheimia
corymbifera, Acremonium kiliensis, Fusarium oxysporum
and yeast was also recorded. Aspergillus species (78.78%)
was observed to occur higher than other isolates during
dry season (Figure 2). The result obtained in this study is
in line with the work of [30], who also isolated higher
Aspergillus species (35%) from the ear of poultry farm
workers than other fungal species. References [30,32],
recorded the prevalence of A. fumigatus, 27.3% and 37.5%
respectively, during dry season and these findings are
supported by the results obtained in this study, in which
A. fumigatus (37.4%) was observed during dry season.
Presence of Aspergillus species observed in the ears of the
poultry farm workers supports the work of [33], who
reported that A. flavus, A. fumigatus and A. niger can be
isolated from the ear of poultry farm workers, and as
stated by [34,35,36,37,38], that if condition becomes
favourable, they can cause otomycosis.
Other fungal organisms isolated include Cunninghamella
bertholletiae (6.10%), Nathrasia mangiferae (4.0%),
Stachybotrys chaterum (4.0%) and Trichoderma erinaceum
(4.0%). The occurrence of these fungal isolates in the ear
of the poultry workers as observed in this study, is
likely to be dependent on the presence and level of
contamination produced in these farms, length of time the
workers spent within these farms and the season. It was
observed that more number of isolates and fungal load
were obtained from those who lived within the farms and
also spent more time there, during the rainy season than
the dry season.
It has been suggested by [39,40], that the type of
production, housing systems, and tasks performed, have
significant influence on the level of exposure to
environmental contaminants in workers, which has an
impact on their respiratory health. Aspergillus species
along with other isolates were observed in the nose of the
workers during rainy season. A. niger and A. flavus were
seen to be the highest in occurrence (Figure 3). [41],
reported that the distribution of fungal species in the nose
was in the sequence of A. niger, A. fumigatus and A. flavus.
[42,43], also made similar observation. Only Aspergillus
species (94.4%) and Candida species (5.6%) were isolated
from the nose of the farm workers during dry season
(Figure 3). Among the Aspergillus species, A. niger
(37.2%) had the highest occurrence. Although the
seasonal occurrence of their isolates was not reported, [30],
observed that 40% of human nasal swabs from the farm
workers were positive for Aspergillus species. However,
contrary to our findings, they noted that A. fumigatus had
the highest occurrence.
Mucorales are ubiquitous and humans are usually
infected through inhalation of conidia. Figure 3, shows a

high level of occurrence of Lichtheimia corymbifera
(34.4%) in the nose of some of the poultry workers during
rainy season. This supports the work of [44], who noted
the ubiquitous nature of Mucorales in poultry farms.
The occurrence and distribution of the different genera
of fungi in the nose was observed to be statistically
significant (P< 0.05). There was no significant difference
(P> 0.05), in the occurrence of fungal isolates within the
various body sites of the poultry farm workers (sputum,
ear and nose), but a significant difference (P < 0.05)
in the seasonal occurrence of the fungal isolates within
the various body sites (sputum, ear and nose) was
observed.
Most of the workers examined had poor educational
background; a good number of them stopped at secondary
(37.14%) and primary (35.71%) levels while a few others
had tertiary educational background (27.15%), but without
any training, and therefore, had little or no knowledge of
the risks associated with poultry farming.
The two poultry operations known are closed/caged
and open /floor system and differ in a number of ways
including the time spent by workers in bird houses, the
age of birds and the housing management practices.
As shown in Table 1, the open/floor system has high
fungal load than the closed/cage system. The high
prevalence rate of fungi isolated from these poultry farm
workers may have resulted from high level of
contaminants and activities in the open floor housing
system, practiced in most of the farms studied. As
observed by [8], workers in cage-based systems usually
spend less time in the poultry houses and are associated
with reduced duration of exposure and possibly reduced
risk of adverse health effects. Similarly [45,46], reported
that workers in open/floor housing poultry operations had
significantly greater exposure to bio-aerosols.
In an interaction with the poultry farm workers in the
closed/caged housing system, few of them complained of
symptoms associated with the presence of fungi in poultry
farm, such as headache(30%), muscular pain (7.1%), chest
tightness(24%), coughing (30%) sneezing (7%), burning
and watery eyes (25%), excessive tearing (10%) and
plugged ear (15%), which were common among the
workers in the farms that practiced open/floor housing
system. However, [46] observed that workers in
closed/caged housing poultry operation showed greater
prevalence of respiratory symptoms despite the low level
of contaminants and activities in this type of housing
system.

5. Conclusion
This study has shown that the poultry farm workers
harbor different types of fungal organisms. Aspergillus
species were observed to be the most predominant fungi
isolated from sputum, nose, ears of these workers during
the rainy and dry seasons while Lichthemia sp. were
predominantly recovered from the three sites during the
rainy season. The proliferation of these organisms was
encouraged by open/floor housing system operated in
most of the poultry farms, and some of these organisms
have been implicated in health hazards. There is need,
therefore, for the farmers to be trained on farm

American Journal of Infectious Diseases and Microbiology

management in other to protect themselves on the health
risk associated with the industry
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