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SUMMARY

The objective of the experiments was to determine the bacteria species isolated from the onto-
cenoses of the beak cavity and cloaca in the reproductive geese flocks as well as to recognize the poten-
tial dependence of the microbial spectrum on bird age, environmental conditions and season. The studies
covered 17 farms of reproductive geese white Italian breed reared under differentiated conditions. The
experimental material was constituted by the beak cavity and cloaca swabs (920 samples). Isola-
tion and identification of every bacteria species was performed according to the conventional
bacteriological methods with commercial tests. The obtained results were analysed statistically by
t-Student test. Regardless of a sampling site (beak cavity, cloaca) the isolated bacterial flora com-
position included: Escherichia coli, Proteus spp., Staphylococcus spp., Streptococcus spp. and
Enterococcus spp. Moreover, in single cases Bacillus spp., Citrobacter spp., Yersinia spp., Enterobacter
spp. and Klebsiella spp. were identified. Each microbial species incidence was mainly contingent on the
environmental conditions and the examined bird age, while to a smaller extent on the ontocenosis.
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INTRODUCTION

In recent years the growth of breeding geese population in Poland [Gawet et al. 2001, Lis
2002] and in other countries [Cattaneo et al. 2002, Kozak et al. 2002] has been marked, which
arouses interest in this relatively less known waterfowl species. An increased flock number, high stock
density of birds and the introduction of intensive rearing methods constitute a potential threat to flock
health status, despite the appropriate feeding and permanent medical and veterinarian care.

There is a distinct infection increase noted where the etiological factors. Besides, currently
isolated pathogens like, Salmonella spp., Pasteurella spp., Campylobacter spp. and Listeria spp.
[Wieliczko and Mazurkiewicz 1995, Samorek-Salamonowicz et al. 1998, Karakolev et al. 2003]
can be opportunistic bacteria [Tankson et al. 1999] or even commensalic ones [DeBoer et al.
2001]. An etiological factor of infection has the endogenous source — the microflora of bird’s
organism. The physiological bacterial flora harboured on the digestive system in particular exerts
a very significant impact on the animal health state through its influence on the intestinal mor-
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phology, protection from their colonization by pathogens as well as immune response stimulation
[Mead 2000]. Under conducive conditions, like stress or disturbances in the immune system func-
tion, the microbes change their commensalic status and penetrate the natural protective barrier of
organism to induce infection [Tankson ez al. 2002].

In many countries recent intensive methods of birds rearing, including feeds supplemented
with antibiotics for prophylaxis and to promote nutrients convertion into body weight, appeared to
affect the growth of antibiotic-resistant bacterial strains [Gong et al. 2002]. A high percentage of
antibiotic-resistant strains, among others from Enterococcus faecium and E. faecalis genera consti-
tuting the microflora of most animals, poultry and people suggest that resistance genes can be
transmitted between the strains originating from various hosts and generate serious medical and
veterinarian problems [Baele er al. 2002].

The natural microflora of birds makes a direct contamination source of poultry meat and its
products, thus being a causative agent of man’s diseases [Panisello et al. 2000]. The bacterial
microflora composition, both qualitative (every species) and quantitative, is differentiated, subject
to a bird species first of all as well as feeding and management conditions. The hen’s microflora is
relatively well known [Gong et al. 2002, Lu et al. 2003] just like that of turkey [Bielke et al.
2003] and pigeon [Baele et al. 2002]; however, there is scarce information concerning the bacteria
species present in a waterfowl representative — water goose. The objective of the work was to
determine bacteria species occurring in the ontocenoses of beak cavity and cloaca in the reproduc-
tive geese flocks as well as establishing the potential dependences of the microbe spectrum on bird
age, environmental conditions and season.

MATERIAL AND METHODS

Animals

The studies included 17 farms of reproductive geese white Italian breed from the south-
-eastern Poland. The flocks of 190-800 birds were kept at differentiated environmental conditions
(wooden or brick buildings), while the feeding and management conditions met the general stan-
dards for this kind of breeding. The farms were provided with permanent veterinary control and
a prophylactic programs including the protective immunization against Derzsy disease as well as
seasonal disinfestations of birds.

The scope of investigations regarded the assessment of bacterial flora present in geese subject
to bird age, flock size, type of building and season (January 2003, 2004 and April 2003]. The beak
cavity and cloaca swabs constituted the experimental material sampled randomly every time from
the chosen animals from each flock. Totallly, 920 samples were examined.

Bacterial isolation and identification

The swabs were inoculated directly on blood agar and McConkey medium. The bacteriologi-
cal examinations for Salmonella rods presence were performed after the recommendations en-
closed [Instrukcja 1999]. After 24 h growth period the preliminary evaluation of the bacterial flora
was made on the grounds of colony appearance and preparation staining after Gram method. In the
case of Gram-positive cocci, the catalase test was performed with 3% hydrogen peroxide solution.
The Gram-positive and catalase-positive strains were inoculated on Chapman medium followed by
the clumping factor test made by the diagnostic kit ST-80 (Cormay, Lublin, Poland).

The Gram-positive and catalase-negative bacterial strains of spherical shape were inoculated
simultaneously on TKT and Slanetz media.

The strains isolated on the McConkey medium were defined as Gram-negative rods and then
identified with commercial tests (Cormay, Lublin, Poland).
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Statistical analysis

The data obtained in the study were analyzed statistically using t-Student test (Statistica 6.0).
The differences were considered significant at p<0.05.

RESULTS

The present authors’ observations and the veterinary documentation proved the ab-
sence of the clinical signs of the bacterial diseases over the experimental period. The
isolation of Salmonella rods were negative in all the examined cases.

The results of inoculations made from the beak cavity and cloaca are presented in
Fig. 1. It is noteworthy that irrespective of a sampling site (beak cavity, cloaca) the com-
position of isolated bacterial flora was very similar and its main representatives were
identified as Escherichia coli, Proteus spp., Staphylococcus spp., Streptococcus spp.,
Enterococcus spp. Besides, in some single cases Bacillus spp., Citrobacter spp., Yersinia
spp., Enterobacter spp. and Klebsiella spp. were reported.

However, in the examined birds no presence of Gram-positive rods of Listeria genus
or coagulase-positive bacteria Staphylococcus genus was recorded.

Regardless of a flock size the coagulase-negative strains Staphylococcus were ob-
tained from each bird (around 80-90%) from both beak cavity and cloaca (Tab. 1) and
the percentage was significantly lower in the big flocks (over 500 units) when the exami-
nations concerned cloaca samples.

Table 1. Bacteria isolated in reproductive geese flocks in relation to flock size
Tabela 1. Bakterie izolowane w stadach ggsi reprodukcyjnych w zaleznosci od wielkosci stada

Flock size — Wielkos$¢ stada
Beak cavity — Jama dziobowa Cloaca — Kloaka
<500 (n =300) | >500 (n=160) | <500 (n=300) | >3500 (n=160)
Escherichia coli 52.67+3.30 66.87+2.44 ° 59.33+2.41" 78.1242.23 "
Proteus spp. 15.00£1.93 18.1242.61 13.33£1.47 19.3742.21
Staphylococcus - 87.00+1.68 89.37+1.52 90.33+1.45 " 80.6242.64
coagulase-negative
Streptococcus spp. 60.3314.54 66.2514.53 60.6714.59 68.12+4.49
Enterococcus spp. 61.00+2.86 73.1242.30 60.3312.49 * 75.6242.92"
Bacillus spp. 10.000.40 - 0.67+0.25 0.62+0.25
Citrobacter spp. 2.3340.68 1.2540.50 1.6740.65 6.25+1.20
Yersinia spp. 2.0040.48 0.62+0.25 - 1.25+0.50
Enterobacter spp. 0.67£0.36 - - -
Klebsiella spp. - - - 0.62+0.25

#p<0.05

Bacteria Streptococcus and Enterococcus species were recorded slightly rarely (about
60-70%) and their incidence depended on bird stocking rate. At the farms of over 500
animals the contaminated birds percentage has gone up significantly (Tab. 1).
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Similar dependences were found for E. coli. Microbes appeared in 50-60% of geese;
however, this number increased significantly when the examinations concerned the clo-
aca material collected from birds from the large sized farms (over 500 animals).

The other microbes like Proteus spp., Bacillus spp. and Citrobacter spp. were iso-
lated more seldom or occasionally (Klebsiella spp., Yersinia spp. and Enterobacter spp.,
Tab. 1) so it is difficult to establish any potential regularities of their occurrence.

The contamination level of the examined flocks with the defined bacteria species was
also related to a type of building where breeding took place (Tab. 2). The microflora of
beak cavity and cloaca of geese from both building types was dominated with coagulase-
negative bacteria Staphylococcus species (80-90%). In the brick buildings a clear con-
tamination level of flocks with E. coli and Enterococcus spp. was detected, while Strep-
tococcus spp. appeared in the wooden buildings more frequently. The above regularity
concerned both the microflora of beak cavity and cloaca, whereas the statistically signifi-
cant differences (p<0.05) were noted for E. coli and Enterococcus spp. The Proteus spp.
presence was recorded in a relatively low percentage of birds (12-18%) and its level was
very close irrespective of the environmental conditions.

Table 2. Bacteria isolated in reproductive geese flocks in relation to a building type
Tabela 2. Bakterie izolowane w stadach ggsi reprodukcyjnych w zaleznosci

od rodzaju budynku
Building type — Rodzaj budynku
Beak cavity — Jama dziobowa Cloaca — Kloaka
Brick Wooden Brick Wooden
(n =160) (n =300) (n=160) (n =300)
Murowany Drewniany Murowany Drewniany
Escherichia coli 63.00£2.95" | 47.5043.15" 69.33+2.84 59.37+1.53
Proteus spp. 18.00£2.47 12.50£1.44 15.67£1.85 15.00£1.63
Staphylococcus 88.33£1.49 86.87£1.89 84.00£2.33 92.5040.86
coagulase-negative
Streptococcus spp. 60.331+4.52 66.2514.56 61.6744.52 66.2514.65
Enterococcus spp. 75.0042.37 ° 49.3742.74 " 68.334+2.83 61.25+2.47
Bacillus spp. 0.67+0.36 0.62+0.25 - 1.87+0.40
Citrobacter spp. 1.67+0.53 2.50+0.77 3.6740.99 2.50+0.68
Yersinia spp. 1.67+0.46 1.25+0.34 - 1.25+0.50
Enterobacter spp. 0.67+0.36 - - -
Klebsiella spp. - - 0.3340.18 -
" p<0.05

The season also influenced the bird organism colonization by every bacteria species
(Tab. 3). In spring the percentage of geese population with identified Streptococcus spp.
(p<0.05), Enterococcus spp. (p<0.05) and Proteus spp. was evidently higher. These
microbes were obtained from the microflora of beak cavity and cloaca. The coagulase-
negative bacteria Staphylococcus were isolated from the majority of birds (up to 90%)
and their incidence grew substantially in the spring period (from 85 to 91%).
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Table 3. Bacteria isolated from reproductive geese flocks in relation to a season
Tabela 3. Bakterie izolowane w stadach ggsi reprodukcyjnych w zaleznosci od pory roku

Season — Pora roku

Beak cavity — Jama dziobowa

Cloaca — Kloaka

January (n = 300)

April (n =160)

January (n = 300)

April (n = 160)

Styczen Kwiecien Styczen Kwiecien
Escherichia coli 63.67+2.88 " 46.25+3.20 " 66.67+2.29 64.37+2.90
Proteus spp. 13.00+1.62 21.87+2.90 14.33+1.79 17.50+1.73
Staphylococcus 85.67%1.81 91.87+1.11 85.33+2.24 90.00+1.37
coagulase-negative
Streptococcus spp. 44.67+4.64 95.62+0.89 * 46.00+4.75 95.6240.72 "
Enterococcus spp. 58.0042.92 ° 81.25+1.67° 58.0042.66 80.6242.17 °
Bacillus spp. 1.00+0.40 - 1.00+0.30 -
Citrobacter spp. 2.6740.74 0.62+0.25 4.33+1.04 1.2540.50
Yersinia spp. 2.3340.50 - 0.67+0.37 -
Enterobacter spp. - 1.2540.50 - -
Klebsiella spp. - - - 0.6240.25

p<0.05

As for E. coli the percentage of birds with this bacteria species recognized depended
on the origin of the studied material (beak cavity, cloaca). E. coli was detected in winter more
often (63.6%) and in spring a statistically significant fall (p<0.05) of the infected geese number
(46.2%) was observed; this regularity regarded only the microflora of the beak cavity.

Interrelation between bird age defined as egg-laying season and number of individu-
als contaminated with a fixed bacteria species is presented in Fig. 1 and 2.
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Fig. 1. Bacteria isolated from reproductive geese flocks in relation to a sampling site
Rys. 1. Bakterie izolowane w stadach gesi reprodukcyjnych w zalezno$ci od miejsca pobrania materiatu
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The colonization dynamics of beak cavity and cloacae by the bacteria species isolates
proceeds a bit differently. The bird beak cavity (Fig. 2) in the first laying period was
colonized mostly by the coagulase-negative bacteria Staphylococcus (85.6% of the stud-
ied population) and then as following: Enterococcus spp. (74.4%), E. coli (69.4%),
Streptococcus spp. (58.7%) and Proteus spp. (22.5%). The second season showed a
decline of values for most bacteria isolated, i.e. E. coli (to 46.4%, p<0.05), Enterococcus
spp. (to 57.3%) and Proteus spp. (8.2% p<0.05) as well as statistically significant growth
for Streptococcus spp. (77.3%, p<0.05). In the third and fourth egg-laying season the
percentage of birds colonized with the above mentioned bacteria generally increased or
persisted at the near level (E. coli, Enterococcus spp., Staphylococcus, Proteus spp.) and
only in the case of Streptococcus bacteria a statistically significant (p<0.05) fall (65.0
and 53.08%) was recorded.

O Escherichia coli

O Proteus spp.

B Staphylococcus
coagulase - negative

O Streptococcus spp.

% infected birds
% sztuk zakazonych

B Enterococcus spp.

Bacillus spp.

T o == .| g Citrobacter spp.

I(m=320) T@m=220) TI(n=120) IV (n=260)
Egg-laying seasons O Yersinia spp.

Sezony nie$nosci

Fig. 2. Bacteria isolated in beak cavity in reproductive geese flocks in relation to age
Rys. 2. Bakterie izolowane z jamy dziobowej w stadach ggsi reprodukcyjnych w zalezno$ci od wieku

The microflora of cloaca (Fig. 3) in the first laying period showed the presence of co-
agulase-negative bacteria Staphylococcus species (86.2% of the examined bird popula-
tion), then E. coli (69.4%), Enterococcus spp. (65.6%), Streptococcus spp. (58.1%) and Pro-
teus spp. (20.6%). In the second season an increase of bird percentage was noted with the
presence of each microbe (Fig. 3). The third egg-laying season was marked with distinct de-
cline of contaminated birds percentage, predominantly regarding E. coli (to 50%, p<0.05),
Staphylococcus spp. (to 91.7%), Proteus spp. (to 5.0%, p<0.05) and Streptococcus spp. (to
65.0%, p<0.05). The values maintained at a similar level exclusively for Enterococcus spp.
The following season exhibited a further percentage decline of birds from which the discussed
bacteria species isolates were taken. The only exception was reported for E. coli, whose pres-
ence was stated in 65.4% of the examined population and that value was statistically signifi-
cantly higher (p<0.05) than this obtained in the second season (50.0%).
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Fig. 3. Bacteria isolated in cloaca in reproductive geese flocks in relation to age
Rys. 3. Bakterie izolowane z kloaki w stadach gesi reprodukcyjnych w zaleznosci od wieku

Summing up, the conclusion is that the microflora composition in the studied geese
population was close on the whole and every microbial species incidence depended
mainly on the environmental conditions and the age of the examined birds, while less so
on ontocenosis (beak cavity, cloaca).

DISCUSSION

Besides the viral and mycotic diseases, the bacterial infections are responsible for
high economic losses in the breeding geese flocks. In Poland in the 90’s bacterial dis-
eases caused about 24-30% of the total fall number at the breeding geese farms [Sa-
morek-Salamonowicz et al. 1998]. The agent isolated most frequently appeared to be
Salmonella rods [Wieliczko and Mazurkiewicz 1995, Samorek-Salamonowicz et al.
1998]. The monitoring of reproductive geese flocks performed after 2000 at the Lublin
Province area (current studies), in Wielkopolska and the Lower Silesia [Gawel et al.
2001] did not exhibit Salmonella rods presence in any of the examined farms. The stud-
ied bird population, however, cannot be considered completely free from salmonellosis
for two reasons. Firstly, in both examinations the cloaca swabs were used as the material
for isolation and it is known that Salmonella rods occurrence in the contaminated birds’
faeces may be seasonal [Hafez et al. 1997]. Secondly, the culturing methods of microbe
identification, especially in carrier state, do not always provide a sufficient level of sensi-
tivity and specificity [Carli et al. 2001].



Table 4. Bacteria isolated from reproductive geese flocks in relation to age

Tabela 4. Bakterie izolowane w stadach ggsi reprodukcyjnych w zaleznosci od wieku

Beak cavity — Jama dziobowa

Cloaca — Kloaka

Egg-laying seasons — Sezony niesnosci

Egg-laying seasons — Sezony nie$nosci

I Il I v I Il 11 v
Escherichia coli 69.38+2.98 * | 4636298 " | 56.67 +314 | 53.0843.12 | 69.38+2.67 70.00+2.36 | 50.00£3.16° " | 65.38+1.98
Proteus spp. 2254259 " | 8.18+0.98 " | 10.00£0.63 | 17.69+2.62 | 20.63x1.98 " | 24.55+1.92"" | 5.00+0.55" " | 6.15+0.96 "
Staphylococcus | o5 (31910 | 89.0941.04 | 90.00£1.67 | 88462146 | 8625:2.33 95.45+0.69 | 91.67+1.17" | 7846230 "
coagulase-negative

Streptococcus spp. | 58.75+4.76 | 77.27+3.9 " | 65.00£5.05° | 53.0844.57 | 58.13+4.65 79.09£3.7° " | 65.00£5.05" | 55.38+4.93 "
Enterococcus spp. | 74.38+278 | 57.27+3.1 56.67#3.5 | 67.69+1.96 | 65.633.12 70.00£2.14 68.33+2.86 61.54+2.76
Bacillus spp. 0.63+0.25 - - 1.54+0.55 - 1.81+0.4 - 0.77+0.28
Citrobacter spp. 1.88+0.54 - 1.67+0.41 3.85+0.96 3.75+1.09 - 3.33+0.82 5.38+1.05
Yersinia spp. 1.25+0.34 - 3.33+0.52 0.23+0.6 - - 3.33+0.82 -
Enterobacter spp. 1.2540.5 - - - - - - -
Klebsiella spp. - - - - 0.63+0.25 - - -

“p<0.05, “p<0.05, "“p<0.05
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Since 1980 there has been an increasing threat to the public health due to Listeria
monocytogenes, a pathogen transmitted with food, in that of poultry origin as well [Far-
ber and Peterkin 1991, Lawrence and Gilmour 1994]. Listeria spp. was regularly de-
tected in the fresh carcasses of various poultry species, among others in France and Bel-
gium at 32% level, Norway 62% [Regrvik et al. 2003], while in Bulgaria microbes were
identified in muscle tissues and goose liver in 35.7% of the examined samples [Kara-
kolev et al. 2003]. Owing to the fact that birds are contaminated mainly through the ali-
mentary tract together with water, soil or vegetation, the present research attempted at
microbe isolation from faeces. In the 17 studied reproductive geese flocks no single case
of Listeria spp. rods recognition was recorded.

The progressing number of the opportunistic infections of man and animal, a matter
of primary importance proves to be the qualitative composition of their microflora
(a potential reservoir of infections). In birds the spectrum of bacteria most often isolated
in their ontocenoses varies and depends on host species to a great measure. The relatively
thoroughly known microflora of chicken alimentary tract is composed E. coli, Entero-
coccus spp., Lactobacillus spp., Bacillus spp., Clostridium spp. [Gong et al. 2002, Lu et
al. 2003]. On the other hand, the respiratory system ontocenosis harbored, among others,
Staphylococcus spp., Micrococcus spp., Escherichia spp., Sarcina spp., Corynebacterium
spp. [Tankson et al. 2002]. The studies on the beak cavity and cloacae microflora of
reproductive geese showed that the qualitative bacteria spectrum of both ontocenoses is
similar. The following were identified most frequently: Staphylococcus spp., Streptococ-
cus spp., Enterococcus spp., Escherichia spp., Proteus spp., while Citrobacter spp., Ba-
cillus spp., Yersinia spp., Klebsiella spp., Enterobacter spp. more rarely.

Although the percentage of every bacteria isolation was variable and depended on
age, season and bird breeding conditions, the contribution of the first four species
(Staphylococcus spp., Streptococcus spp., Enterococcus spp., E. coli) was high enough
(>40%) to constitute a permanent potential threat to goose health and indirectly to man.

In recent years there has been noted an increasing share of coagulase-negative species
Staphylococcus in the disease processes, the species believed to be a commensalic com-
ponent of the physiological microflora of man and animal. Staphylococcus lentus,
S. sciuri and S. gallinarum were obtained from various types of infections [Adegoke
1986]. S. lentus, e.g., a bacteria dominating the turkey alimentary tract [DeBoer et al.
2001] being a potential inductor of IL-6 expression by pulmonary macrophages was
responsible for the inflammatory responses of the human respiratory system [Larsson et
al. 1999].

In the chickens subjected to stress some chronic diseases of the respiratory system were
recognized as well as endocarditis induced by Enterococcus faecalis, a microbe harboured
naturally on the ontocenoses of the respiratory and alimentary systems [Tankson ef al. 1999].

The next component of the geese bacterial microflora isolated in about 50-60% of
birds appeared to be E. coli strains, which could also include the strains pathogenic for
fowl. The APEC strains connected mostly with the diseases of the alimentary tract, respi-
ratory system or sepsis are responsible for the economic losses in bird breeding [La
Ragione and Woodward 2002]. There are more and more records on the conversion of so
far non-pathogens E. coli strains into pathogenic bacteria that as a secondary factor fol-
low a primary bacterial e.g. Mycoplasma spp. or viral infection e.g. Newcastle Disease
Virus [La Ragione and Woodward 2002]. What is more, E. coli strains were isolated in
pure culture in over 20% cases of sinus inflammation in breeding geese [Ibrahim et al.
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2000]. Owing to the endangered public health, special attention should be paid to the
reports on isolation of enterohaemorrhagic strains E. coli Oy5;H; from slaughter poultry
carcasses [Samadpour et al. 1994] and Canadian geese excrements [Kullas ez al. 2002].

The commensalic bird microflora can comprise a relatively high percentage of anti-
biotic resistant strains, which mainly refers to breeding species not living free [Baele et
al. 2002]. The coagulase-negative strains Staphylococcus obtained from the alimentary
tract of hens may demonstrate resistance to methicillin as well as lowered sensitivity to
vancomicin [DeBoer et al. 2001]. Enterococcus species, E. faecium and E. faecalis in
particular, exhibit resistance to a broad spectrum of antibiotics [Schouten et al. 1999]. In
Denmark, e.g. in hen, faeces up to 92% of the vancomicin resistant strains were isolated
[Bager et al. 1997]. Out of E. coli strains obtained from the alimentary tract tetracycline
resistance was detected in 47% hens and 31% geese [Bryan et al. 2004], while the resis-
tance genes established in the strains coming form broiler chickens [Bass et al. 1999].
A high percentage of breeding geese, in which Staphylococcus spp., Streptococcus spp.
and E. coli were isolated in the present studies, indicates that their microflora may consti-
tute a substantial reservoir of antibiotic-resistant bacterial strains.

It appears from the presented studies that intensive poultry rearing, including geese,
providing suitable conditions for the simultaneous horizontal transmission of bacterial
strains onto large bird populations requires the most frequent and oriented monitoring of
flocks. It would be advisable to apply probiotics more commonly as well as harboring
preparations instead of antibiotics often employed in excess.
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STRESZCZENIE

Celem badan bylo okre$lenie gatunkéw bakterii wystgpujacych w ontocenozach jamy dzio-
bowej i kloaki w stadach gesi reprodukcyjnych oraz ustalenie ewentualnych zaleznosci spektrum
drobnoustrojéw od wieku ptakow, warunkéw Srodowiska oraz pory roku. Badaniami objgto 17
ferm reprodukcyjnych gesi rasy biata wtoska hodowanych w zr6znicowanych warunkach.

Materiat do badan stanowily wymazy z jamy dziobowej oraz kloaki (920 probek). Izolacjg
i identyfikacj¢ poszczegdélnych gatunkéw bakterii wykonano wedlug klasycznych metod bakterio-
logicznych z zastosowaniem testow komercyjnych, a uzyskane wyniki poddano analizie staty-
stycznej testem t-Studenta.

Niezaleznie od miejsca pobrania materiatu (jama dziobowa, kloaka), sktad izolowanej flory
bakteryjnej stanowity: Escherichia coli, Proteus spp., Staphylococcus spp., Streptococcus spp.
i Enterococcus spp. Ponadto w pojedynczych przypadkach izolowano Bacillus spp., Citrobacter
spp., Yersinia spp., Enterobacter spp. oraz Klebsiella spp. Czgstotliwos¢ wystgpowania poszcze-
gblnych gatunkéw drobnoustrojéw zalezata gtéwnie od warunkéw $rodowiska oraz od wieku
badanych ptakéw, w mniejszym za$ stopniu od ontocenozy (jama dziobowa, kloaka).

Stowa kluczowe: ggsi, flora bakteryjna, kloaka, jama dziobowa



