
LUCRĂRI ŞTIINłIFICE MEDICINĂ VETERINARĂ VOL. XLI, 2008, TIMIŞOARA 
 

 932  

INVESTIGATIONS ON AIRBORNE FUNGI IN POULTRY HOUSES 
 

ILEANA NICHITA, E. TIRZIU 
 

Faculty of Veterinary Medicine, Timisoara, Romania  
 

Summary 

 
Investigations on airborne fungi in a poultry house, have been carried out. High 

concentrations of fungal spores were detected and in the investigated facility. Species of 
Aspergillus fumigatus, Aspergillus flavus, Penicillium crysogenum, Cladosporium 
cladosporioides, Scopulariopsis,  prevailed in the poultry farm. According to published data, 
the majority of the identified fungal species are characterized as allergenic and an exposure 
to their spores may provoke adverse health effects (such as allergic rhinitis, bronchial 
asthma or extrinsic allergic alveolitis) in susceptible individuals. 
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Filamentous fungi represent a large group of multicellular organisms 
naturally occurring in soil and various organic debris. Thus, high numbers of 
airborne fungi, along with other micro-organisms, solid particles and volatiles, are 
being aerosolised in animals houses contaminated with organic materials. 
Microbiological composition of air, as a factor of ambient conditions in animal 
facilities can significantly influence performance, health and animal welfare. Also, 
there are numerous reports on health outcomes in occupants exposed to airborne 
micro-organisms and theirs biologically active products [2, 8, 9]. They may manifest 
as: mucous membrane irritation; immunotoxic diseases, organic dust toxic 
syndrome. 

The objective of this study was to investigate the airborne fungi in a poultry 
house environment  and potential evaluation of possible risk of respiratory diseases 
in the occupants as a result of exposure to airborne fungi. 

 
Materials and methods 

 
The study was conducted in one building for poultry with 55 m long, 18 m 

wide, and 3 m high were are placed pyramidal cages for poultry with four bird per 
cage. Air exchange was based on artificial ventilation. The birds were fed with an 
automatic feeder system. In total were taken 15 air samples, weekly, in the middle 
of each week in the same period (between 13:00 and 14:00 h). In each trial were 
collected four air samples. 

One techniques was applied for the airborne microorganism trapping: the 
sedimentation method. 

In this method were used Petri dishes with the radius of 90 mm, that were 
filled with 15 ml of culture medium for growing mesophilic aerobic bacteria (nutrient 
agar) and for fungi (Sabourand maltose agar). The pates were exposed in the 
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same paces at each trials: in the front, in the left and right side of the middle and on 
the end of poultry house). The exposure time for the sedimentation plates was 10 
min. for fungi and 2.5 minute for mesophilic bacteria. Then the plates were 
incubated at 37 ºC for the mesophilic germs and at 26 ± 2ºC for fungi. For the 
mesophilic germs colonies were counted after 24 hours of incubation. The fungal 
colonies developed were counted after 3, 5, and 7 days.  

The concentrations of mesophilic bacteria and the viable fungi were 
expressed as colony forming units per one cubic meter of the air (cfu/m3).  

For the identification of isolates, 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 level 
was performed according to different manuals [4, 10].  

Control of primary microclimatic conditions: air temperature, relative 
humidity, airflow speed was performed by portable digital instruments after each air 
sampling. 

The obtained data were processed using Microsoft Excel XP and Statistica 
5.1 software. 

 
Results and discussions 

 
In Table 1 the mean values for mesophilic bacteria and fungi numbers 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. 

During the investigation 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.  

Eleven species ascribe to eight fungal genera were isolated and identified 
from the poultry house investigated. Species from the genera of Aspergillus P. 
Michelli and Penicillium Link.,  made up a vast majority of the identified isolated. 
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 8.7 % of all the identified isolates. The others Aspergillus (A. orizae, A. 
candidus) species were presented in proportion of 5.7% from the total of isolated 
fungi. Penicillium genus was represented by Penicililum expansum (14.3%), 
Penicillium crysogenum (5.8%) and Penicillium aurantiogryseum (4.9%), all of 
those species representing 24% from all isolated fungi. The other isolated fungi 
species were ascribe to Alternaria, Rhizopus, Mucor, Fusarium, Cladosporium and 
Scopulariopsis. 
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Table 1 
Total number of mesophilic and fungi calculated from 15 measurements at one 
poultry house 

 
The concentration of the determinated microorganism in different places 

(mean CFU ± SE per m3 of air 

Airborne 
microorganisms 

in the front of poultry 
house 

in the left of the 
middle of poultry 
house 

right side of the 
middle of poultry 
house 

on the end of 
poultry house 

The medium 
value on the 
poultry building 

Mesophilic 
bacteria 
 

7.3 x 104 ±1231.3 8.3 x 104 ±981.3 8.6 x 104 ±1105.4 9.5 x 104 ±1012.6 8.4 x 104
 ±1082.6 

Fungi 8.0 x 103 ± 174.2 5.8 x 103 ±123.6 7.9 - 103 ±154.4 8,2 x 103 ±116.4 7.4 x 103±142.1 
Proportion 
between total 
mesophilic 
bacteria and 
fungi (%) 

10.9 6.9 9.1 8.6 8.8 

 
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 (6). A. versicolor 
was identified as a cause of allergic alveolitis. (9). Penicillium fungi and the others 
isolated species are recognized as a causative agents of fungal allergy (2). 

During the entire study there was only few death poultry death, caused by 
cage accidents. No bacterial or fungal infections were recorded that would require 
treatment. 

Highly variable data on the total number of bacteria in animals houses, 
ranging from 104 to 106 CFU/m3 (1; 3; 5), 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 (7). 

 
Conclusions 

 
Eleven species ascribe to eight fungal genera were isolated and identified 

from the poultry house investigated. 
Four species ascribed to the genus Aspegillus were isolated and identified, 

from those Aspergillus fumigatus and Aspergillus flavus prevailed of all the 
identified isolates. 

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

According to published data, majority of identified fungal species in this study 
are characterised as potential allergens and exposure to their spores may provoke 
immune responses in the susceptible individuals. 



LUCRĂRI ŞTIINłIFICE MEDICINĂ VETERINARĂ VOL. XLI, 2008, TIMIŞOARA 
 

 935 

References 
 

1. Attwood PR, Brouwer P, Ruigewaard P, Versloot R, De Wit D, Heederik 
JS, Boleij M  -  A study of the relationship between airborne contaminants 
and environmental factors in Dutch swine confinement buildings. Amer Ind 
Hyg Assn J, 1987,  48: 745-751 

2. Burge H. A. -  Airborne allergenic fungi. Immunol Allergy Clin N Amer, 1989, 
9, 307-319.  

3. Chang C. W. , Chung H. , Huang C. F. , Su H. J. J.  - Exposure of workers 
to airborne microorganisms in open air swine houses. Appl Environ Microbiol,  
2001, 67 : 155-161 

4. Domsch K. H., Gams W. , Anderson T. H. -  Compendium of soil fungi. Vol. 
1. Academic Press, London 1980. 

5. Donham K.J. - Association of environmental air contaminants with disease 
and productivity. Amer J Vet Res ,1991, 52. 1723-1730 

6. Dutkiewicz J. - Bacteria and fungi in organic dust as potential health hazard. 
Ann Agric Environ Med 1997, 4, 11-16. 

7. Köfer F., Awad-Masalmeh M., Thiemann G. - Der Einfluß von Haltung, 
Management und Stallklima auf die Lungenveränderungen bei Schweinen. 
Dtsch Tierarztl Wochenschr, 1993, 100: 319-322 

8. Lacey J., Crook B. -  Review: Fungal and actinomycete spores as pollutants 
of the workplace and occupational allergens. Ann Occup Hyg 1988, 32, 515-
533. 

9. Lacey J., Dutkiewicz J. -  Bioaerosols and occupational lung disease. J 
Aerosol Sci, 1994, 25, 1371-1404. 

10. St-Germain G. , Summerbell R. - Identifying Filamentous Fungi. A clinical 
laboratory handbook. Star Publishing Co., Belmont 1996. 

 

 
 
 
 


