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SALMONELLA SPP. IN NESTLING COMMON BARN-OWLS (TYTO ALBA)
FROM SOUTHWESTERN NEW JERSEY

Carl E. Kirkpatrick' and Bruce A. Colvin?

ABSTRACT: The prevalence of Salmonella spp. in nestling common barn-owls was investigated
in southwestern New Jersey during the summer of 1985. Of 94 owls sampled by swabbing the
cloaca, eight (8.5%) were found to harbor Salmonella spp. Three serotypes—S. thompson, S.
tuindorp, and S. typhimurium—were identified. Five (20%) of the 25 nest sites examined (all of
them in or near farm buildings or dwellings) contained Salmonella-positive owls.

INTRODUCTION et al.,, 1979); turkey vultures (Cathartes
aura) from Texas, USA (Winsor et al,,
1981); and a captive peregrine falcon
(Falco peregrinus) in New York, USA
(Sykes et al., 1981). We report here on the
isolation of Salmonella spp. from com-
mon barn-owls from New Jersey, USA.

Although Salmonella spp. have been
isolated from several orders of birds, par-
ticularly Charadriiformes and Passeri-
formes, few surveys have included mem-
bers of the Strigiformes (Steele and Galton,
1971). In Britain, Wilson and MacDonald
(1967) isolated S. gallinarum from a tawny
owl (Strix aluco). Salmonella spp. were .
not detected in the following owls: 10 lit- Ne]:"} ::Suedya‘;rsai;ﬁi Jgﬁate;t‘snosfoggl‘:;“:;g
tle owls (Athene noctua) from Britain and Cumberlar?d counties (Fig.pl); it is predomi-
Italy (Goodchild and Tucker, 1968; Di nantly agricultural in character (Hegdal and
Modugno et al., 1983); a long-eared owl Blaskiewicz, 1984). Owls were sampled from
(Asio otus) and 20 common barn-owls June to August 1985. Ages of the 94 birds sam-

(Tyto alba) from Britain (Goodchild and pled, all nestlings (including two in their first
week of fledging), ranged from approximately

Tucker, 1968); and 12 Tengmalm’s owls 3, g wk (mean = SD = 5.1 * 1.2). Of the 25
(Aegolius funereus) and two Ural owls nests examined, 23 were in nest boxes placed
(Strix uralensis) from Norway (Kapperud in man-made structures on farmsteads (18 barns,
and Rosef, 1983). In the Western Hemi- four silos, one water tower); two others were in
sphere, we are aware of only one report tree cavities next to dwellings. Only two nests

] were inland; all others were near tidal marshes.
of a Salmonella-infected owl (Locke and 1y mean (+SD) number of nestlings per nest

Newman, 1970). This was a case report of  was 4.1 (£1.5) (range = two to seven); and the
a common barn-owl in Pennsylvania, USA  mean number sampled per nest was 3.8 (+1.5)

from which S. typhimurium was isolated ~(range = two to six). '
at postmortem examination; the owl’s Owls were sampled by swabbing the cloaca

. . with a sterile, calcium alginate-tipped swab
death was attributed to salmonellosis. (Spectrum Diagnostics, Glenwood, Illinois

Among other raptors from the Western 60425, USA). Swabs were cultured for 48 hr at
Hemisphere, Salmonella spp. have been 37 C in filter-sterilized selenite F broth (BBL

detected in black vultures (Coragyps atra- Microbiology Systems, Cockeysville, Maryland

L. : 21030, USA), after which plates of bismuth sul-
tus) from Trinidad, West Indies (Everard fite agar (BBL) were streaked and incubated for

48 hr at 37 C (Martin and Washington, 1980).

Plates of brilliant green agar (BBL) also were

Received for publication 7 October 1985, Strgakeéifusmg }210 gf the brd(gh.cultlure? and ll?-

! Department of Pathobiology, School of Veterinary Y ated for 24 hr, but no a ) itional Salmonella
Medicine, University of Pennsylvania, 3800 Spruce =~ W€T€ detected; t_herefore, bismuth sulfate agar
Street, Philadelphia, Pennsylvania 19104, USA. was used exclusively for the remainder of the
¢ Department of Biological Sciences, Bowling Green  cultures. Representative colonies were picked
State University, Bowling Green, Ohio 43403, USA.  to Trypticase soy agar (BBL) slants at 37 C;

MATERIALS AND METHODS
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and, 24 hr later, bacteria were biochemically
typed using the Roche Enterotube II (Roche
Diagnostic Systems, Nutley, New Jersey 07110,
USA). Putative Salmonella isolates were tested
in a slide agglutination assay with polyvalent
Salmonella antisera (somatic antigen groups A-
D, GIBCO, Grand Island, New York 14071,
USA) and also were sent to the National Vet-
erinary Services Laboratory (USDA, Ames, lowa
50010, USA) for serotyping. In addition, Sal-
monella isolates were tested for antimicrobial
resistance in a standard disc assay (Barry and
Thornsberry, 1980). Sensitivity to the following
antimicrobial agents was determined: penicillin
(10 U); ampicillin (10 pg); carbenicillin (100
ug); cephalothin (30 ug); tetracycline (30 ug);
chloramphenicol (30 pg); gentamycin (10 ug);
neomycin (30 ug); trimethoprim-sulfamethox-
azole (1.25/23.75 ug); polymyxin B (300 U);
amikacin (30 pg); and cefoxitin (30 ug).

RESULTS AND DISCUSSION

Eight (8.5%) of the 94 nestling barn-
owls harbored Salmonella spp. Of the 25
nest sites examined, five (20%) contained
Salmonella-positive birds (Fig. 1); all of
the positive nests were located in nest box-
es (four in barns, one in a silo). Salmonella
typhimurium was isolated from five birds
(three sites), S. thompson from two birds
(one site), and S. tuindorp from one bird.
All of these isolates, except for the S.
tunindorp, agglutinated with the polyva-
lent antisera; and all of them exhibited
identical antimicrobial resistance profiles:
resistance was expressed only against pen-
icillin.

This study was undertaken in view of
three considerations: (i) Salmonella spp.
are known to produce clinical illness and
even death in birds (Steele and Galton,
1971; Sykes et al., 1981); (ii) barn-owls,
because of their propensity to nest and
roost near human activity (Hegdal and
Blaskiewicz, 1984), may serve to harbor
and disseminate Salmonella infective for
humans and domestic animals; and (iii)
salmonellosis is an important disease
among domestic animals in the Delaware
Valley region (Benson et al., 1985).

The prevalence of Salmonella infection
in owls that we observed may be under-
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FIGURE 1. Localities of common barn-owl nest
sites in southwestern New Jersey where nestlings were
sampled for Salmonella spp. Salmonella thompson
was detected at site A, S. tuindorp at site B, and S.
typhimurium at sites C, D, and E.

stated, since the likelihood of detection can
vary depending on the number and type
of enrichment/selective media used and
on the age of the host as well as on the
tissue sampled; for example, Linton et al.
(1985) found cecal contents of chickens to
yield a higher prevalence of Salmonella
detection than cloacal swabs.

Although none of the owls from which
Salmonella spp. were isolated appeared
ill, and all apparently fledged, salmonel-
losis remains a potentially serious avian
disease. The report of Sykes et al. (1981)
indicates that prolonged, asymptomatic
carriage of Salmonella can occur and that
disease may be precipitated by stress.

Several factors have been suggested as
limiting barn-owl populations, including
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winter mortality, nest-site availability,
prey-cycle variations, and availability of
foraging habitat (Colvin, 1985; Marti and
Wagner, 1985). It may be that the stresses
associated with overwintering in northern
latitudes and circumstances of decreased
prey availability may precipitate disease
in barn-owls harboring Salmonella. Thus,
salmonellosis may be yet another factor
which affects common barn-owl survival
and reproduction.

All of the Salmonella spp. isolated from
the owls of this study are capable of in-
fecting humans. Salmonella typhimu-
rium, the serotype found in the majority
of infected owls, was also the serotype most
commonly isolated from human and non-
human sources from the United States in
1981, the most recent year for which data
are available (Centers for Disease Control
[CDC], 1985). Another barn-owl isolate, S.
thompson, is the isolate most commonly
found in food made from animal sources
for human consumption (CDC, 1985). In
contrast, S. tuindorp, isolated from a sin-
gle barn-owl, is an uncommon serotype,
reported from just four humans in the
United States between 1975 and 1981
(CDC, 1985).

Although multiply antimicrobial-resis-
tant serotypes of Salmonella are being iso-
lated from both humans and domestic an-
imals at an increasing and alarming rate
(Holmberg et al., 1984; Benson et al,
1985), no such isolates were made from
the birds of the present study. However,
the possibility of transfer of Salmonella
spp. from barn-owls to the environment
and thence to domestic (food) animals and
to humans cannot be dismissed. For ex-
ample, an epizootic of salmonellosis
(caused by S. anatum) in a herd of dairy
cattle was attributed to haylage contami-
nated by feces of wild birds (Glickman et
al., 1981). We do not intend to suggest,
though, that barn-owls should be discour-
aged from nesting in barns. The benefit
of these birds in preying on rodents is
widely appreciated. A rational approach
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would be to encourage the installation of
completely enclosed nest boxes mounted
within a barn but provided with a sepa-
rate and direct portal through the barn
wall (Colvin, 1983); the barn could then
be enclosed to prevent the entry of barn-
owls (and other birds).

Regardless of the potential of common
barn-owls to serve as vectors of Salmo-
nella spp., these birds, by virtue of their
position atop the food chain and the num-
bers of small-mammal prey they con-
sume, may be regarded as sentinels of the
presence of Salmonella in the environ-
ment. The owls in our study area are
known to feed almost entirely on rodents.
Meadow voles (Microtus pennsylvanicus)
constitute approximately 96% and 68% of
the diet of barn-owls nesting near tidal
marshes and inland areas, respectively, in
the study area (Colvin, 1984); therefore,
these might be the source of Salmonella
for the owls. However, other rodent prey
in the area can include Norway rats (Rat-
tus norvegicus), rice rats (Oryzomys pa-
lustris), white-footed mice (Peromyscus
leucopus), and house mice (Mus muscu-
lus) (Colvin, 1984).

Several types of Salmonella have been
documented in commensal rodents (e.g.,
Norway rats and house mice) (McKiel et
al., 1970; Jones and Twigg, 1976; Shimi et
al., 1979); and rodents on, or once associ-
ated with, farmsteads might be a source
of contamination for owls. However, in a
preliminary investigation, we failed to de-
tect Salmonella in livers, intestinal tissue,
and feces of 27 rodents (14 P. leucopus,
seven M. musculus, and six R. norvegi-
cus) trapped in and around buildings on
six farmsteads (sites C and D, Fig. 1, and
four sites between them). Furthermore,
extensive radiotelemetry studies within the
study area have shown that barn-owls
principally forage in grassland, wet mead-
ow, and salt marsh (vole) habitats rather
than on or about farmsteads; adults may
range 2 to 3 km from nest sites to foraging
areas (Hegdal and Blaskiewicz, 1984). Be-
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sides meadow voles, Norway rats and rice
rats occur in salt marshes, particularly in
or bordering the tidal portions (Colvin,
1984). Further investigation will be re-
quired to establish the source of Salmo-
nella spp. for the owls.
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