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Abstract 
The aim of this study was to evaluate the presence of fungi in two distinct types of broiler houses. The research 
compared two types of air ventilation: conventional and positive tunnel ventilation. Two different techniques were 
applied simultaneously for the air borne microorganisms (mesophilic bacteria and fungi) trapping: air aspiration 
using the air collector SAS 100TM and sedimentation method. High concentrations of fungal spores were detected in 
the conventional ventilated poultry house. Species of Aspergillus fumigatus, Aspergillus flavus, Penicillium 
crysogenum, Cladosporium cladosporioides, Scopulariopsis, prevailed in both poultry houses. The majority of the 
identified fungal species are characterized as allergenic and an exposure to their spores may provoke adverse health 
effects. 
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1. Introduction 
 
Broilers in intensive rearing systems are exposed 
continuously to concentrations of gases and 
suspended dust that would not occur in natural 
habitats. It is well known that such exposure has 
adverse effects on health and productivity, which 
have been described for poultry [1]. 
Airborne molds in animal houses may also affect 
the health of working personal in many ways. 
Fungi can cause a number of different types of 
illness, through the production of spores [2]. 
There are numerous reports on health outcomes in 
occupants exposed to airborne micro-organisms 
and their biologically active products [3, 4, 5].1 
The objective of this study was to investigate the 
airborne fungi in a poultry house environment and 
potential evaluation of possible risk for poultry 
health and for respiratory diseases in the 
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occupants as a result of exposure to airborne 
fungi. 
 
2. Materials and methods 
 
The first broiler house that was examined has the 
natural housing system, with natural ventilation, 
heating in the first three weeks of age, and 
stocking density of 19 birds/m2; and the other 
broiler house has the positive tunnel ventilation 
system (5 inlet fans, 4 outlet exhaust fans and 8 
intermediate fans), with stocking density of 18 
birds/m2 and heating provided in the first three 
weeks 
In each broiler house were collected five air 
samples. Air samples were taken in the middle of 
each week, during the resting period (between 
13:00 and 14:00 h) of three months. Two 
technique that has been used for the air borne 
microorganisms (mesophilic bacteria and fungi) 
trapping: was air aspiration using the air collector 
SAS 100TM  
The aspiration system SAS has two main 
components: the sampling head and the control 
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unit/pump assembly that are integrated. Were used 
Petri dishes with the radius of 90 mm, that were 
filled with 15 ml of culture medium specific for 
specific microorganism growing. There was used 
Sabouraud Dextrose Agar for isolation of the 
environmental fungi and nutrient agar for the 
bacterial evaluation.  
The volume of sampled air was 5 liters for the 
mesophilic bacteria and 10 liters for the isolation 
of the fungi. 
Air samples were taken from in the front, from the 
left and right side of the middle and on the end of 
poultry house, in the level of 50 cm from the floor. 
After the sampling the plates were incubated at 
different temperature. For bacteria the incubation 
temperature was 37ºC and for environmental fungi 
the temperature was 25 ºC. The mesophilic 
bacteria colonies were counted after 24 hours of 
incubation and the fungi colonies were counted 
after 3; 5 and 7 days. The concentration of 
mesophilic bacteria and viable environmental 
fungi were expressed as colony forming units per 
one cubic meter of the air (cfu/m3) 
For the identification of the isolate, the purified 
fungal cultures were transferred onto malt extract 
Czapek. Their cultural and morphological 
characteristics were studied employing light 
microscopy. Identification to the genus and/or 
species was performed according to different 
manuals [6, 7]. 
The obtained data were processed using Microsoft 
Excel XP and Statistica 5.1 softwared 
 
3. Results and discussion 
 
Results should be clear and concise. References In 
Table 1 the mean values for mesophilic bacteria 

and fungi numbers found on this study in broiler 
house with positive tunnel ventilation system are 
presented.  
During the investigation the number of mesophilic 
bacteria varied between 6.65 × 104 and 4.77 × 104, 
and the number of fungi varied from 7.0 × 103 to 
4.8 × 103. 
In the broiler house with positive tunnel 
ventilation system the number of mesophilic 
bacteria per m3 of air varied between 7.35 x 104 
±1231.30 and 9.56 x 104 ± 1012.6 and the number 
of fungi varied from 5.8 x 103 ± 123.6 and 8,2 x 
103 ± 116.4. The a medium value of mesophilic 
bacteria per building in this period was 8.49 x 104

 

± 1082.67 and the medium value for the fungi was 
7.47 x 103± 142.16. In this determination fungi 
represent 8.8 % from the total of mesophilic 
bacteria.  
This finding is probably a result of the higher 
animal density used in the positive ventilation and 
to the more tightly closed house, conditions that 
promote microorganism multiplication 
The mean values for mesophilic bacteria and fungi 
numbers found in broiler house with natural 
ventilation during this study are presented in table 2 
During the investigation in broiler house with 
natural ventilation, the number of mesophilic 
bacteria per m3 of air varied between 6.35 x 104 ± 
1321.30 and 10.65 x 104 ± 1112.6 with a media 
value per house around of 8.32 x 104

 ± 1083.58.  
The number of fungi per m3 varied from 4.8 x 103 
± 133.4 to 9,2 x 103 ± 124.4. The a medium value 
of mesophilic bacteria per building in this period 
was 8.49 x 104

 ± 1082.67 and he medium value for 
the fungi was 7.47 x 103± 142.16. In this 
determination fungi represent 8.8 % from the total 
of mesophilic bacteria. 

 
Table 1. The mean values for mesophilic bacteria and fungi numbers in broiler house with  

positive tunnel ventilation system 
Airborne 

microorganisms 
The concentration of the microorganism  

(mean CFU  SE per m3 of air) 
in the front of 
broiler house 

in the left of 
the middle of 
broiler house 

right side of 
the middle of 
broiler house 

on the end of 
broiler house 

The medium 
value on the 
broiler house 

Mesophilic bacteria 
 

7.35 x 104 ± 
1231.30 

8.34 x 104 ± 
981.38 

8.68 x 104 ± 
1105.4

9.56 x 104 ± 
1012.6 

8.49 x 104
 ± 

1082.67 

Fungi 
8.0 x  10 3 ± 

174.24 
5.8 x 103 ± 

123.6 
7.9 - 103 ± 

154.4 
8,2 x 103 ± 

116.4 
7.47 x 103± 

142.16 
Proportion between 
total mesophilic 
bacteria and fungi (%) 

10.9 6.9 9.1 8.6 8.8 
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Table 2.Total number of mesophilic bacteria and fungi on the broiler house with natural ventilation 

 
Airborne 

microorganisms 
The concentration of the microorganisms  

(mean CFU  SE per m3 of air 
in the front of 
broiler house 

in the left of 
the middle of 
broiler house 

right side of 
the middle of 
broiler house 

on the end of 
broiler house 

The medium 
value on the 
broiler house 

Mesophilic bacteria 
 

6.35 x 104 ± 
1321.30 

6.43 x 104 ± 
892.83 

9.86 x 104 ± 
1007.6

10.65 x 104 ± 
1112.6 

8.32 x 104
 ± 

1083.58 

Fungi 
9.0 x  10 3 ± 

147.44 
4.8 x 103 ± 

133.4 
8.9 - 103 ± 

145.8 
9,2 x 103 ± 

124.4 
7.97 x 103± 

137.76 
Proportion between 
total mesophilic 
bacteria and fungi (%) 

14.2 7.46 9.02 8.6 9.57 

 
Comparatively there were no significant 
differences between those two broiler houses 
regarding the examined indicators, but it could 
observed that in the house broiler with  natural 
ventilation the proportion between mesophilic 
bacteria and fungi was bigger than this found in 
the broiler with positive tunnel ventilation system.  
This finding is probably a result of the higher 
animal density used in the natural ventilated 
broiler house that promote fungi multiplication 
The proportion of the fungi species identified 
in air samples from the two broiler houses.are 
presented in table 3. 
Eleven species ascribe to eight fungal genera were 
isolated and identified from the broiler houses 
investigated. Species from the genera of 
Aspergillus P. Michelli and Penicillium Link., 
made up a vast majority of the identified isolated. 
In the broiler house with natural ventilation 
predominated the fungi from Aspergillus genera 
(53%) and followed by those from Penicillium 
genera (30%) and in broiler house with positive 
tunnel ventilation system the proportion between 
those two fungi genera is representative for 
Penicillium (49.7%) 
In broiler house with natural ventilation overall 
four species ascribed to the genus Aspegillus were 
isolated and identified. From those Aspergillus 
fumigatus and Aspergillus flavus prevailed and 
made up 34.8 and 9.7 % of all the identified 
isolates. The others Aspergillus (A. orizae, A. 
candidus) species were presented in proportion of 
8.7% from the total of isolated fungi. Penicillium 
genus was represented by Penicililum expansum 
(16.3%), Penicillium crysogenum (7.8%) and 
Penicillium aurantiogryseum (5.9%), all of those 
species representing 30% from all isolated fungi. 

The other isolated fungi species were ascribe to 
Alternaria, Rhizopus, Mucor, Fusarium, 
Cladosporium and Scopulariopsis. 

 
Table 3 The proportion of the fungi species 

identified in air samples from the two broiler houses. 

Fungi species 

The proportion of 
fungi species identified 
in air samples from the 
two broiler houses (%) 

Broiler 
house with 

natural 
ventilation 

Broiler 
house 
with 

positive 
tunnel 

ventilatio
n system 

Aspergillus fumigatus 34.8 23.8 
Aspergillus flavus 9.7 7.7 
Aspergillus orizae,  4.6 3.8 
Aspergillus candidus 3.9 - 
Penicililum expansum 16.3 26.3 
Penicillium crysogenum 7.8 12.6 
Penicillium 
aurantiogryseum 

5.9 10.8 

Alternaria sp. 3.8 2.8 
Rhizopus sp. 4.9 2.9 
Mucor sp. 3.2 3.8 
Fusarium sp. 3.2 4.8 
Cladosporium sp. 1.2 - 
Scopulariopsis. sp. 0.7 0.7 

 
In broiler house with positive tunnel ventilation 
system were isolated and identified only three 
species ascribed to the genus Aspegillus. From 
those Aspergillus fumigatus and Aspergillus flavus 
prevailed and made up 23.8% and 7.7% of all the 
identified isolates.  
Penicillium genus was represented by Penicililum 
expansum (26.3%), Penicillium crysogenum 
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(12.6%) and Penicillium aurantiogryseum 
(10.8%), The other isolated fungi species were 
ascribe to Alternaria, Rhizopus, Mucor, Fusarium, 
and Scopulariopsis. 
Highly variable data on the total number of 
bacteria in animals houses, ranging from 104 to 
106 CFU/m3 [8, 9, 10], have been published. The 
results of this study are comparable to these 
values. The concentration of microorganisms in 
the air is of great importance as much as the 
presence of particular fungi species considering 
their potential pathogenic effect on the health 
status ([11]. 
Presence of opportunistic pathogens from genus of 
Aspergillus poses a risk of invasive aspergillosis 
in farm workers and in poultry. According to 
published data the inhalation of a large amount of 
the Aspergillus candidus spores caused Organic 
Dust Toxic Syndrome in a group of polish student 
after shoveling grain [12, 13, 14], Penicillium 
fungi and the others isolated species is recognized 
as a causative agent of fungal allergy. 

During the entire study there was only few 
broilers death, caused by different mechanical 
accidents. No bacterial or fungal infections were 
recorded that would require treatment 
 
4. Conclusions 
 

1. In the house broiler with natural 
ventilation the proportion between mesophilic 
bacteria and fungi was great than this found in the 
broiler with positive tunnel ventilation system 

2. Eleven species ascribe to eight fungal 
genera were isolated and identified from the 
broiler houses investigated. 

3. Presence of opportunistic pathogens from 
genus of Aspergillus poses a risk of invasive 
aspergillosis in farm workers and in poultry. 

4. Majority of identified fungal species are 
characterized as potential allergens and exposure 
to their spores may provoke immune responses in 
the susceptible individuals 

5. The concentration of microorganisms in 
the air is of great importance as much as the 
presence of particular fungi species considering 
their potential pathogenic effect on the health 
status 
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