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Abstract 

Although significant studies have been conducted, only few reported comparatively in one study, 
the fungal structure on poultry and swine units. The investigation describes the fungal species relative 
abundance in a longitudinal up dated survey, in four poultry and four swine units. The aim of the study 
was to characterize the mycobiota and those strains with known pathogenic importance to animal and 
human health, presented comparatively in 250 samples of feed, air, water, bedding, floor and surface. 
Results revealed a diverse mycoflora, the isolation describing a filamentous fungi and yeast mosaic: 
Aspergillus, Penicillium, Mucor, Absidia, Rhizopus, Alternaria, Ulocladium, Cladosporium, Fusarium 
and respectively Rhodotorula and Candida. From a total of 544 fungi strains, 231 (42.5%) were 
represented by Aspergillus spp, 158 (29.1%) and Candida spp, 72 (13.4%), fact that permitted to 
ascertain that these fungi were the most frequently and possible involved in the animal pathologies in 
units. Concluding, the study suggests that contamination of animals breeding environment isn’t due to a 
single source, confirming high diversity of environmental fungal isolates. The isolation and identification 
methodology presented could be, from our perspective, a helpful tool to understand and imagine the most 
appropriate and coherent steps in future antifungal strategies. 
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1. Introduction 

Fungal disease became an undesired reality in poultry and swine industry, where despite 
the implemented prophylactic and specific decontaminig measures, the potential health risk 
for humans, animals and economical losses increased. Although numerous researches have 
been conducted on fungi or associated contaminants charge, or on their epidemiological 
implications, only few reported the comparative fungal structure on poultry and swine units in 
one study (N.K. DHAND & al. [1]; S.L. FULLERINGER & al. [2]; J. PRODANOV-
RADULOVIĆ & al. [3]). An important issue, requiring multifaceted defence measures, is the 
presence of biofilm-related infections, more often signalled and not easy to eradicate.  

In the last decade, the presence of Candida albicans-related infections, associated with biofilm 
formation, became a significant threat, confirmed in the fungal resistance mechanisms (J. CHANDRA 
& al. [4]). For an accurate evaluation of possible and proven adverse health risks to exposed humans 
and animals, the identification and quantification of the fungal species is essential (R.T. CRISTINA & 
AL. [5]; R.V. MARKOVIC & al. [6]; R.S. DUNGAN [7]; C. VIEGAS & al. [8]). 



DANIELA LORIN, VALER TEUȘDEA, ELENA MITRĂNESCU, MIHAI DANEȘ, LAVINIA ȘTEF, CRINA LAURA MOȘNEANG, ROMEO TEODOR CRISTINA  

Romanian Biotechnological Letters, Vol. 22, No. 5, 2017  12962

In this aim, antifungal susceptibility testing (AST) methods are indispensable for a clear 
image of mycobiota. Important steps, from non-standardized to standardized procedures, have 
been proposed in the last period, into the specialists aid, AST becoming an accepted 
methodology, both for human and veterinary mycology.  

In this respect, the Clinical and Laboratory Standards Institute (CLSI), and the domain 
researchers published new methods for antifungal susceptibility testing (CLSI [9,10]; A.W. 
FOTHERGILL [11]). Growing of the scale and risks severity associated with exposure to 
fungi justified the present study, which is a comparative longitudinal up dated survey, in 
representative poultry and swine units from Romania, in the aim to ascertain the mycobiota 
structure and of those genders with known pathogenic importance for health. 

 
2. Materials and Methods 

Mycological structure from four poultry and four swine intensive breeding units, from 
Romania was ascertained. Comparatively 250 samples of: feed, air, water, bedding, floor and 
surfaces sanitation buds, were analyzed, single or added importance being a priority, to consider 
(P. MAYEUX & al. [12]). Samples distribution / livestock categories is presented in Table 1. 
 
Table 1. Samples distribution / livestock category from the assayed poultry and swine units 
Samples / Sampling / Processing Livestock 

category No.

Feed 
Feed sampling was done from feed storage warehouses and of feeding space. 
Samples processing: preparing dilutions, seeding and incubation of Petri dishes. In order to obtain dilutions, 10 g 
/ sample (in the case of pelleted feed was carried out by grinding them) were weighed and over the samples 90 
ml of 0.1% peptone water were added and allowed to stand for 10 minutes (1 mL of this suspension, representing 
dilution 10-1). Then over 1 ml of inoculums was added 9 ml of diluents to give 10-2 dilution. For platting, 100 µL 
from 10-2 dilution were transferred on plate’s surface containing dichloran glycerol agar one plate for each 
dilution. Inoculums’ was dispersed on the medium surface with loop until liquid has been completely absorbed. 

Laying hens  10 
Broilers  10 
Sows with piglets  10 
Breeding sows  10 

Youth swine  10 

Air 

Air sampling was done by Koch sedimentation method, which consisted of exposure for 10 minutes in the 
shelter of discovered Petri dishes containing Sabouraud dextrose agar with chloramphenicol. 
Samples processing: after exposure, the Petri dishes were thermostatted for 5 days at 25 °C after which 
isolation and identifying of the developed fungus strains it was carried. 

Laying hens  10 
Broilers  10 
Sows with piglets  10 
Breeding sows 10 
Youth swine 10 

Floor and surfaces 

Floor and surfaces sanitation sampling was done by vigorous wiping an undecontaminated surface of 100 
cm2 (10 cm × 10 cm).  
Samples processing consisted of performing the serial decimal dilutions method. To obtain serial decimal 
dilutions were prepared three tubes containing: 4.5 ml 0.1% peptone water. From the sanitation tube 
containing 4.5 ml of buffer 0.1% peptone water after a light stirring, as aspired 0.5 ml and distributed into test 
tube 1, to obtain 10-1 dilution (1/10). From here, 0.5 mL was transferred to a second tube to obtain 10-2 
dilution (1/100).From tube 2; 0.5 mL was transferred into the tube 3 to give the 10-3 dilution (1/1000). From 
this last dilution, 0.5 mL it was transferred to a Petri dish on which was added 15-20 mL Sabouraud dextrose 
agar with chloramphenicol melted and cooled before to 45 °C, then medium was allowed to solidify in Petri 
dishes, after which samples were thermostatted for 5 days at 25 °C. 

Laying hens 10 

Broilers  10 

Sows with piglets 10 

Breeding sows  10 

Youth swine 10 
Bedding 

Litter sampling: 50-100 g/sample were packaged in plastic bags and then the samples were diluted after 
method of serial dilutions previously presented to floor and surfaces. 

Laying hens 10 
Broilers  10 
Sows with piglets 10 
Breeding sows  10 
Youth swine  10 

Water 

Water sampling was done in sterile plastic bottles by filling up to 1 cm below the stopper after which were 
sealed.  
Samples processing was performed by passages on Sabouraud dextrose agar with chloramphenicol and 
incubation for 5 days at 25 °C. 

Laying hens 10 
Broilers  10 
Sows with piglets 10 
Breeding sows  10 
Youth swine 10 

Total samples / livestock category 250 
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Media cultures, reagents and equipments used were: 
 Sabouraud Dextrose Agar with chloramphenicol, (MM1067) (HiMedia, India), 
 Dicloran Glycerol Agar (DG18); Sabouraud Glucose Broth (SGB); Potato Dextrose Agar, 

(PDA); Malt Extract Agar (MEA); Calcofluor white fluorescent dye (Sigma Aldrich, Germany), 
 Lactophenol aniline blue (BDH Chemicals, England), 
 Api ID 32C diagnostic set (BioMerieux, France),  
 McFarland scale and glycerol (Merk, Germany). 
 Crystal violet 0.1%, KOH 10%, resazurin powder, fuxin (1/10), Lügol solution, sterile distilled 

water, ethanol 95% (Chemical Company, Romania). 
 Fluorescence microscope (Carl Zeiss, Germany),  
 Binocular stereo-microscope (Optika, Germany), 
 Multiscan EX spectrophotometer (Labsystems, Finland), 
 Thermostate (Thermoscientific, USA), 
 Sonicator TPC-120 (Telsonic AG, Switzerland), etc. 

 
Fungi isolation 
Sampling was performed according to Romanian order (ANSVSA, Ordin 25/2008 [13]) 

approving the sanitary veterinary norm on sampling and also in the respect of EU 
methodology (EUCAST/E.DEF7.2 [14]; SR/EN ISO 7218:2007/A1 [15]) and identification 
was based on cultural, macro / microscopic and biochemical features corroboration found in 
the literature and related guides (F.W. CHANDLER & al. [16]; G.S. HOOG &  al. [17]; 
AIHA [18]; D. ELLIS & al. [19]). 

Macroscopic characteristics were followed from the third day of incubation, developed 
colonies being examined daily for two weeks, to observe mycelia architecture characteristics 
as: shape, colour and pigment presence in the culture medium.  

Features to highlight characteristic structural elements like: growing buds, hyphae, 
conidia etc, were observed microscopically on lactophenol blue cotton or gram stained 
smears. To indentify yeasts (previously checked by gram staining) the Api ID 32C diagnostic 
set was used. Readings were performed after 48 hours from incubation, by comparing each 
with the control one and by the opaque wells evaluation. Observed reactions were coded in a 
numeric profile by entering a 10 digits numeric profile in the software.  

To promote sporulation after isolation samples were stored in Potato Dextrose Agar 
(PDA) or Malt Extract Agar (MEA) inclined tubes.  

To obtain in vitro biofilms, it was used the model proposed by J.H. SHIN & al. [20] and 
for the results quantification we adapted the experimental model conceived by D. 
DJORDJEVIC & al. [21] as presented below: 

a). From the yeast collection previously stored on PDA or MEA were taken small 
amounts and passed on Sabouraud Dextrose Agar with chloramphenicol medium and 
incubated for 24 hours at 35 °C. Then, suspensions, in physiological saline density, were 
diluted to 106 CFU / mL at 0.5 Mc Farland density. 

b). After homogenisation, from each suspension, 20 µL were taken and transferred to a 
microplate wells (8 wells / strain), on which 180 µL of Sabouraud Glucose Broth (SGB) were 
added. For negative control, also 8 wells were allocated and filled with 20 µL sterile distilled 
water and 180 µL SGB medium and incubated for 48 hours at 35 °C, without stirring. After 
this, the medium from wells was removed and washed and to each well 200 µL of 0.1 % crystal 
violet solution it was added and left for 45 min. at the room temperature to colour (dye being 
removed and two washes with sterile distilled water performed). The biofilm formed appeared 
as a purple layer. For readings, 100 µL it was taken from each well, transferred to a reading 
microplate and analyzed at 540 nm wavelength to spectrophotometer. Testings were in 
duplicate, the quantitative evaluation of biofilm being expressed in optical density units (O.D.).  
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The results interpretation was done after S. STEPANOVIC & al. [22], by relating to a 
cut-off value (or O.D.c threshold interpretation, defined as three standard deviations above 
O.D. average of negative control). Consequently, strains were classified as:  

 O.D.  O.D.c = no biofilm producing;  
 O.D.c  O.D. ≤ (2  O.D.c) = weak biofilm producing;  
 (2  O.D.c)  O.D. ≤ (4  O.D.c) = moderate biofilm producing and  
 (4  O.D.c)  O.D. = strong biofilm producing.  
The biofilm displacement was obtained by wells sonication for 5 minutes, at 37 °C, to 

30 kHz, at 300 W, and the content was displayed on the microscopic slide (where previously 
was placed, a drop of Calcofluor white and a drop of 10% KOH) to be examined to 
fluorescence microscope at magnifications of: 20; 40; 90; and 100. 

To ascertain the cells viability embedded in biofilm (not covered by crystal violet 
staining), it was made the staining with resazurin (a cellular redox indicator, according to the 
guide conceived by G.S. SITTAMPALAM & al. [23].  

Important to note is that samples’ microbial contamination can reduce significantly the 
dye and, thus, false positive results can occur. Therefore, to eliminate contamination, is 
essential that analysis should be performed under aseptic conditions. The results interpretation 
was made in terms of quality, so the visible colour change it was observed. When in biofilm, 
living cells, with active metabolism were present, colour varied from blue (due to resazurin), 
to different shades of pink or pink (due to resorufin) or could become colourless (due to 
dihydroresorufin). The blue colour signified the absence of living cells embedded in biofilm; 
the different shades of pink or pink signified the existence of living cells and the colour 
absence, the presence of living cells (situation appeared after a longer incubation period). 

Statistics 
The statistical software used was GraphPad Prism 5.0 (GraphPad Software, San Diego, 

USA). For the evaluation of differences between groups, two-way ANOVA, with Holm-
Sidak's multiple comparisons test correction, with statistical difference set at P< 0.05 or lower 
was accomplished. 

 
3. Results and disscussion 

The investigation revealed the presence of nine great filamentous fungi and two yeast 
genders: Aspergillus, Penicillium, Mucor, Absidia, Rhizopus, Alternaria, Ulocladium, 
Cladosporium, Fusarium and respectively Rhodotorula and Candida (Figures 1 and 2).  

The proportion of finded filamentous fungi and yeasts / units is presented in Tables 2 
and 3 and the statistics results of the filamentous fungi and yeasts incidence/ gender / 
livestock categories are presented in Figures 3 and 4.  

It resulted that, from the eight units, of which samples were taken, it was isolated a 
large and diverse mycoflora, with important pathogenic potential.  

The extraordinary success of fungi reside in their structural polyvalence; from rapid 
dimorphism and miscellaneous associations, to the cellular wall biosynthesis features (M. 
BERNARD and J.P. LATAGÉ [24]), from the ability to generate biofilms, to metabolically 
adapt to many pharmacons (J. CHANDRA & al. [4]; J.H. SHIN & al. [20]; LJ. DOUGLAS 
[25]; D. SANGLARD & al. [26]). In this respect, measures to defuse these fungi “strategies” 
are yet unsatisfying and maybe a “re-evaluation” of these resilient and persistent 
microorganisms, including: individual structure, the pathological associations and lifecycle 
investigation, will be probably the key to reduce their deleterious activity (N.K. DHAND & 
al. [1]; S.L. FULLERINGER & al. [2], J. CHANDRA & al. [5]). 
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Figure 1. The main filamentous fungi species identified in the visited poultry and swine units 

 
Legend: 
Macroscopic and microscopic aspects of: 
a-b)  Aspergillus niger macroscopic aspect and A. niger conidiophores (Mag. 40) 
c-d)  Aspergillus flavus macroscopic aspect and A. flavus conidiophores (Mag. 40) 
e-f) Aspergillus fumigatus macroscopic aspect and A. fumigatus conidiophores (Mag. 40) 
g-h)  Aspergillus glaucus macroscopic aspect and A. glaucus conidial heads (Mag. 100) 
i-j)  Penicillium spp. macroscopic aspect and Penicillium spp. conidiophores (Mag. 40) 
k-l)  Mucor spp. macroscopic aspect and Mucor spp. globosely sporangium (Mag. 40) 
m-n) Absidia corymbifera macroscopic aspect and A. corymbifera cup shaped apophysis (Mag. 40) 
o-p) Rhizopus spp. macroscopic aspect and Rhizopus spp. sporangia (Mag. 40) 
r-s) Alternaria spp. macroscopic aspect of avers side) and Alternaria spp. conidia (Mag. 40) 
t-u)  Ulocladium spp. macroscopic aspect and Ulocladium spp. conidia (Mag. 40) 
v-x)  Cladosporium spp. macroscopic aspect and Cladosporium spp. conidia (Mag. 40) 
y-z)  Fusarium oxisporum macroscopic aspects and F. oxisporum chlamydospores (Mag. 90) 
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Figure 2. The main yeast species identified in the visited poultry and swine units 

 
Legend: 
Macroscopic and microscopic aspects of: 
a-b) Rhodotorulla rubra (Mag. 90); 
c-d) Candida albicans (Mag. 90); 
e-f) Candida sake (Mag. 90); 
g-h) Candida famata (Mag. 90); 
i-j) Candida rugosa (Mag. 90); 
k-l) Candida lusitaniae (Mag. 90)  

 
Table 2. Filamentous fungi and yeasts identified / categories and genders in the poultry units 
 

No. Gender 
Feed Water Air Bedding Sanitation 

buffers 
Total  

50 samples 
A B A B A B A B A B A B 

%a %b %a %b %a %b %a %b %a %b %a %b %a %b %a %b %a %b %a %b %a %b %a %b

1. Aspergillus niger 30 11 30 12 - - 20 20 30 13 20 11 30 9 40 14 20 9 20 14 22 10 26 14 
2. Aspergillus flavus 20 8 20 8 10 13 - - 20 9 20 11 20 6 20 7 10 4 10 7 16 7 14 7 
3. Aspergillus fumigatus 20 8 30 12 10 13 20 20 70 31 30 15 50 15 40 14 50 23 30 22 40 17 30 16 
4. Aspergillus glaucus 10 4 10 4 - - - - - - - - 20 6 10 4 10 4 - - 8 4 4 2 
5. Penicillium  40 15 30 12 30 35 30 30 30 13 40 20 70 21 50 18 50 22 30 22 44 20 36 20 
6. Mucor  30 11 10 4 - - - - 10 5 10 5 30 9 20 7 20 9 - - 18 8 8 4 
7. Absidia corymbifera 10 4 10 4 - - - - - - - - 20 6 10 4 10 4 - - 8 4 4 2 
8. Rhyzopus  - - 10 4 - - - - 10 5 20 11 10 3 10 4 10 4 10 7 6 3 10 5 
9. Alternaria  30 11 30 12 10 13 20 20 10 5 10 5 30 9 30 11 20 9 10 7 20 9 20 10 
10. Ulocladium  20 8 20 8 - - - - 10 5 - - 10 3 10 4 10 4 - - 10 4 6 3 
11. Cladosporium  20 8 30 12 10 13 10 10 20 9 20 11 20 6 30 11 10 4 20 14 16 7 22 11 
12. Fusarium oxisporum 30 12 20 8 10 13 - - 10 5 20 11 20 6 10 5 10 4 10 7 16 7 12 6 

Filamentous fungi 26 25 8 10 22 19 33 28 23 14 112 96 
13. Rhodotorula rubra 20 40 30 50 20 40 - - - - - - 40 40 20 33 20 50 10 20 20 42 12 30 
14. Candida albicans 30 60 30 50 20 40 3 100 - - - - 30 30 20 33 10 25 20 40 18 38 20 50 
15. Candida sake - - - - - - - - - - - - 10 10 - - - - - - 2 4 - - 
16. Candida rugosa - - - - - - - - - - - - 10 10 10 17 10 25 10 20 4 8 4 10 
17. Candida famata - - - - 10 20 - - - - - - - - - - - - - - 2 4 - - 
18. Candida lusitaniae - - - - - - - - - - - - 10 10 10 17 - - 10 20 2 4 4 10 

Yeasts 5 6 5 3 0 0 10 6 4 5 24 20 
Total fungi strains 31 31 13 13 22 19 43 34 27 19 136 116 

 
Legend: 
%a - reported to samples number per fungi gender 
%b - reported to total number of isolates (filamentous fungi and yeast) 
A = broilers;  
B = laying hens. 
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Table 3. Filamentous fungi and yeasts identified / categories and genders in the swine units 

Gender 
/ Species 
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l s
tra

in
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A 
%a 20 - 10 10 30 20 - 10 10 - 10 10 

13 
10 30 - - - - 

4 17 
%b 15 - 8 8 22 15 - 8 8 - 8 8 25 75 - - - - 

B 
%a 30 30 20 10 60 20 10 10 20 10 10 30 

26 
30 30 - - - - 

6 32 
%b 11 11 8 4 23 8 4 4 8 4 4 11 50 50 - - - - 

C 
%a 30 20 20 10 40 20 - 10 - 10 10 30 

20 
40 30 - - - - 

7 27 
%b 15 10 10 5 20 10 - 5 - 5 5 15 57 43 - - - - 

W
at

er
 

A 
%a - - 10 - 20 10 - - - - - 10 

5 
- 20 - - - - 

2 7 
%b - - 20 - 40 20 - - - - - 20 - 100 - - - - 

B 
%a 10 20 10 - 30 10 - - - - 10 20 

11 
20 30 - - - - 

5 16 
%b 9 18 9 - 28 9 - - - - 9 18 40 60 - - - - 

C 
%a 10 10 10 - 20 10 - - - - 10 - 

7 
30 40 - - - - 

7 14 
%b 14 14 14 - 30 14 - - - - 14 - 43 57 - - - - 

A
ir

 

A 
%a 10 - 10 0 20 10 - - 10 - - 10 

7 
- 10 - - - - 

1 8 
%b 14 - 14 0 30 14 - - 14 - - 14 - 100 - - - - 

B 
%a 30 20 20 - 40 10 20 30 10 10 10 20 

22 
- - - - - - 

0 22 
%b 13 9 9 - 18 5 9 13 5 5 5 9 - - - - - - 

C 
%a 20 20 20 - 30 20 - 10 10 - 20 - 

15 
- - - - - - 

0 15 
%b 13 13 13 - 21 13 - 7 7 - 13 - - - - - - - 

Be
dd

in
g 

A 
%a 30 20 10 10 30 20 - - 20 - 10 20 

17 
10 30 10 - 10 10 

7 24 
%b 17 12 6 6 17 12 - - 12 - 6 12 14 44 14 - 14 14 

B 
%a 40 30 20 10 60 20 30 20 20 20 10 20 

30 
30 40 10 10 10 10 

11 41 
%b 12 10 7 3 20 7 10 7 7 7 3 7 28 36 9 9 9 9 

C 
%a 20 30 20 - 40 20 10 10 20 10 20 20 

22 
30 20 10 - - - 

6 28 
%b 9 14 9 - 17 9 5 5 9 5 9 9 50 33 17 - - - 

Sa
ni

ta
țio

n 
 

bu
ffe

rs
 

A 
%a 10 10 - - 10 10 - - - - 10 10 

6 
- 10 10 - - 10 

3 9 
%b 17 17 - - 17 17 - - - - 16 16 - 33 33 - - 34 

B 
%a 20 10 10 - 30 - 10 10 10 - 10 10 

12 
20 20 - 10 - 10 

6 18 
%b 18 8 8 - 26 - 8 8 8 - 8 8 33 33 - 17 - 17 

C 
%a 10 20 10 - 20 10 - - 10 - 10 20 

11 
10 10 - - - 10 

3 14 
%b 9 18 9 - 18 9 - - 9 - 9 19 34 33 - - - 33 

To
ta

l f
un
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A 
%a 14 6 8 4 22 14 - 2 8 - 6 12 

48 
4 20 4 - 2 4 

17 65 
%b 15 6 8 4 23 15 - 2 8 - 6 13 12 58 12 - 6 12 

B 
%a 26 22 16 4 44 12 14 14 12 8 10 20 

101
20 24 2 4 2 4 

28 129 
%b 13 11 8 2 22 6 7 7 6 4 5 9 36 42 4 7 4 7 

C 
%a 18 20 16 2 30 16 2 6 8 4 14 14 

75 
22 20 2 - - 2 

23 98 
%b 12 13 11 1 20 12 1 4 5 3 9 9 48 44 4 - - 4 

 
Legend: 
%a - reported to samples number per fungi gender 
%b – reported to total number of isolates (filamentous fungi and yeast) 
A = Sows with piglets,  
B = Breeding sows,  
C = Youth swine (2-4 months) 
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Figure 3. Statistical analyze on the incidence of filamentous fungi gender / species / livestock category. 

 
Figure 4. Statistical analyze on the incidence of yeast gender / species / livestock category. 
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In our case, from the total samples observed, 544 various fungi strains were isolated. Of 
these, 231 strains (42.5%) were represented by Aspergillus and Candida, respectively: 158 
(29.1%) Aspergillus spp. and 72 (13.4%) Candida spp., fact that permitted us to ascertain that 
these genders were the most frequently involved in the fungal pathologies in the units.  

In the case of Aspergillus spp., differences found between genders / livestock category 
were in a great measure similar, respectively: 80 strains identified in the poultry units, in the 
following order: A. fumigatus (35 strains), A. niger (24), A. flavus (15) and A. glaucus (6) and 
78 strains of Aspergillus spp., for swine units, but in the order: A. niger (29 strains), A. flavus 
(24), A. fumigatus (20) and A. glaucus (5).  

In consequence, the observed association: A. fumigatus, A. niger and A. flavus was 
considered the most probable pathogen responsible triplet in our study, confirming the 
importance of continuous contact with the conidia of these fungi and their outcomes, proven 
also by other authors in complex studies with confirmed pathology (S.L. FULLERINGER & 
al. [2]; R.V. MARKOVIC & al. [6]; P. ARNÉ & al.[27]; Y. AZARAKHSH & al. [28]). 

Candida spp. found in the poultry units  was of 28 strains, in the order: C. albicans (19 
strains), C. rugosa (4), C. lusitaniae (3), C. sake (1) and C. famata (1) and respectively 45 
strains: C. albicans (25 strains), C. lusitaniae (3), C. rugosa (2), C. sake (2) and C. famata (1) 
in the swine facilities. In this aim, we agree that Candida species must be regarded as 
important nosocomial pathogens. Candida albicans for example is involved in many 
infections associated with the biofilm formation, researchers proving that, this yeast is one of 
the species able to form and resist for long periods in biofilm, and on almost any surface, 
including the animal indoors, resistance to a diversity of antibiotics and antifungals being 
determined (L.J. DOUGLAS [25]; D. SANGLARD & al. [28]).  

Agreeing that this could be an occult cause of the more often reported disinfection 
efficiency decline it appears the necessity of an improved evaluation, also in the veterinary 
field, where biofilm importance is often underestimated. For example, M. THÉRAUD & al. 
[29] demonstrated that antiseptics and disinfectants overall efficacy against yeast isolates was 
different, when the cells were grown under planktonic or biofilm conditions. Authors have 
established that, eight out of nine agents investigated, were ineffective against Candida 
growing in biofilms, situation that can easily overlapped in veterinary field [29]. 

Analyzing the Aspergillus and Candida incidence in the indoor environments, it was 
found that bedding and surfaces that come in direct contact with animals, respectively watering 
and feeding systems were the most important, confirming other authors’ observations, that these 
are representing essential sources of generating and maintaining the fungal contamination in 
poultry and swine facilities (R.V. MARKOVIC & al. [6]; C. VIEGAS & al. [8], P. MAYEUX 
& al. [12], [24], P. ARNÉ & al. [27]; Y. AZARAKHSH & al. [28]). 

 
4. Conclusion 

Results are confirming the multifarious fungal biota in the intensive poultry and swine 
units and the potential determinant role of Aspergillus and Candida (or their association) in 
developing fungal patho-mechanisms. The practical aspects linked to the fungi isolation and 
identification, respectively to reveal the incidence per each fungi gender / species and 
livestock category, could be considered a helpful tool to understand and imagine the most 
appropriate and coherent steps in future antifungal strategies. 
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