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ABSTRACT The present work was conducted to study
the seroprevalence of Salmonella, Mycoplasma gallisep-
ticum (MG), and Mycoplasma synoviae (MS) infection
in backyard chickens located in Entre Rios, Argentina,
over 3 periods of time. A total of 2,441 sera samples
were collected from backyard chickens belonging to 256
family farms in 16 counties in the state of Entre Rios
from January to May 2003 (first period), December
2004 to April 2005 (second period), and October 2006
to May 2007 (third period). The prevalence of family
farms testing seropositive for Salmonella averaged 23.9,
15.9, and 28.6% during the first, second, and third peri-
od, respectively. The highest prevalence of Salmonella-
seropositive farms recorded (66.7%) was on farms from
Concordia county, and the lowest prevalence (0%) was
on farms from La Paz county. In contrast, the prevalence

of family farms seropositive for MG averaged 32.8, 55.1,
and 76.2% during the first, second, and third periods,
respectively. The highest prevalence of MG-seropositive
farms (100%) was found in the counties of Victoria and
Tala, and the lowest prevalence (8.7%) was found on
farms on Colén county. The prevalence of family farms
seropositive for MS averaged 68.6 and 100% during the
first and second periods, respectively. The highest prev-
alence of MS-seropositive farms (100%) was on farms in
85% of the counties tested, and the lowest prevalence
(21.7%) was on farms from Colén county. Salmonella,
MG, and MS infection are present at high levels in
backyard chicken farms, and this presents a high risk
to commercial poultry production in Entre Rios, the
state with the highest chicken population and density
in Argentina.
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INTRODUCTION

In Argentina, as in other developing countries, there
is a sizable backyard poultry industry that, together
with large-scale commercial producers, supplies domes-
tic markets. The governments have adopted a system to
breed backyard chickens and give them to low-income
people so that they can have high-quality protein in
their diets (Bonino and Canet, 1999). Local chicken
production is a strategy for household poultry develop-
ment in some countries, and backyard poultry farming
is promoted because it can help the state to bridge the
gap between the demand and supply of eggs and poul-
try meat, and can generate self-employment to reduce
poverty and empower rural women. Furthermore, back-
yard or free-range evokes a positive image of chickens
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living outdoors with plenty of fresh air, sunshine, and
open space to roam. These chickens may be purebred or
hybrid, and they are not fed balanced feeds (Freire et
al., 2005; Kperegbeyi et al., 2009; South Asia Pro Poor
Livestock Policy Programme, 2009).

The insufficient farm management methods frequent-
ly applied in backyard chickens make them a possible
reservoir for diseases such Salmonella and Mycoplas-
ma, which can influence commercial poultry opera-
tions (Kelly et al., 1994). Infected poultry flocks are
also among the most frequently implicated reservoirs of
salmonellae that can be transmitted through the food
chain to humans. Poultry producers are faced with
intensifying pressure from public health authorities,
elected officials, and consumers regarding food safety
issues (Gast, 2003).

Infections of poultry with salmonellae can be grouped
into 2 categories. One is infections with the 2 nonmotile
serotypes, Salmonella pullorum and Salmonella galli-
narum, which are generally host specific for avian spe-
cies. The other is infections with the numerous motile
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Salmonella serotypes referred to collectively as paraty-
phoid salmonellae. Found almost ubiquitously in wild
and domestic animals, this diverse group of serotypes is
principally of concern as a cause of food-borne disease
in humans (Gast, 2003; Shivaprasad, 2003).

Mycoplasmas (or mollicultes) are eubacteria devoid
of cell walls and are the smallest self-replicating (able
to be grown on artificial cell-free media) prokaryotes.
Mycoplasma gallisepticum (MG) is the most pathogenic
and economically significant mycoplasma pathogen of
poultry. Mycoplasma gallisepticum infections are com-
monly known as chronic respiratory disease in chick-
ens and infectious sinusitis in turkeys (Ley, 2003). In
contrast, Mycoplasma synoviae (MS) infection occurs
most frequently as a subclinical upper respiratory infec-
tion. It may cause air sac lesions when it is combined
with Newcastle disease, infectious bronchitis, or both
(Kleven, 2003).

Considering that no studies have yet been conducted
on backyard or free-range poultry in Argentina, identi-
fying and reducing the numbers of Salmonella, MG, and
MS and their proximity to reservoirs may be important
for the control of these diseases. Although a Salmonella
(S. gallinarum, S. pullorum, Salmonella enterica serovar
Enteritidis, Salmonella enterica serovar Typhimurium
and Salmonella enterica serovar Heidelberg) and My-
coplasma (MG and MS) control plan is included in the
National Poultry Health Plan in Argentina (National
Agrifood Health and Quality Service, 2003), backyard
chickens play a significant socioeconomic role in poor
communities, and their flocks are not usually moni-
tored for diseases or vaccinated. Entre Rios is a state in
Argentina where poultry production is so concentrated
that, from an epidemiological point of view, it is similar
to a very large multiage farm. This state is divided in
17 counties and has almost 2,490 poultry houses, which
correspond to 45% of the poultry houses from Argen-
tina. It also accounts for almost 47% of the poultry
production and 20% of the egg production in Argentina
(Schell et al., 2010). Therefore, the present work was
conducted to study the seroprevalence of Salmonella,
MG, and MS infection in backyard chickens located in
Entre Rios, Argentina, over 3 time periods.

MATERIALS AND METHODS
Birds Sampling and Study Locations

A total of 2,441 sera samples were collected from
backyard chickens belonging to 256 family farms and 16
counties in Entre Rios state (Figure 1) in 3 time periods
(Table 1). The first period, from January to May 2003,
included 67 backyard farms in 5 counties; the second
period, from December 2004 to April 2005, included
107 backyard farms in 8 counties; and the third period,
from October 2006 to May 2007, included 84 backyard
farms in 7 counties.

Four to 20 blood samples were taken from each back-
yard chicken farm, depending on the number of birds

and the possibility of collecting them in these places.
This meant that at least 25% of the birds in a given
flock were sampled, and flock sizes typically consisted
of 4 to 80 chickens. The age of the birds was between 14
wk old and more than 2 yr old, and the owners reported
that their backyard chickens had not received any vac-
cinations to control the infections studied.

Blood samples were collected aseptically from the
wing vein of birds using 5-mL sterile disposable syring-
es and needles. The samples were then kept at room
temperature. The clear sera samples were poured into
sterile vials, which were labeled and transferred to the
INTA Laboratory of Poultry Health (Concepcion del
Uruguay, Entre Rios) in ice chests for the detection of
Salmonella, MG, and MS infection by a rapid serum
plate agglutination (SPA) test. Mycoplasma synoviae
infection was not tested in the third period of study
because a problem was encountered in obtaining the
commercial MS antigen from the manufacturer.

Detection of Salmonella, MG, and MS
Infection by SPA Test

The SPA test was performed according to the pro-
cedure described in the National Poultry Health Plan
in Argentina (National Agrifood Health and Quality
Service, 2003), with crystal violet-stained Salmonella
(Nobilis SP), MG (Nobilis MG), and MS (Nobilis MS)
antigens. The antigens used in this study were pur-
chased from Intervet International BV (Boxmeer, the
Netherlands). All sera samples was heated at 56°C for
30 min and cooled at room temperature. For testing,
0.02 mL of 1 antigen and 0.02 mL of chicken sera were
placed side by side with a micropipette on a plastic
plate, illuminated from below. The antigen and sera
were then mixed thoroughly by stirring with a small
toothpick, followed by rocking. Results of the SPA test
were read within 2 min. In positive cases, granules were
formed slowly, indicating that sera samples contained
antibodies against Salmonella, MG, or MS infection. In
negative cases, granules were not formed within 2 min,
indicating that antibodies against Salmonella, MG, or
MS were absent from the sera samples. Sera that re-
acted within 2 min were diluted 5-fold (1:5) in a physi-
ological sodium chloride solution and retested in the
first and second periods studied. The results of the SPA
test were recorded. A family farm was considered posi-
tive when 25% or more serum samples from the farm
were positive to the SPA test.

RESULTS

The results for seroprevalence of Salmonella, MG,
and MS infections in backyard chickens from the first
period of study are presented in Table 2. The sero-
positive family farms averaged 23.9, 32.8, and 68.9% for
Salmonella, MG, and MS, respectively. Colén was the
county with the lowest rate of seropositive farms, and
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Figure 1. Regions with backyard chicken farms in Entre Rios, Argentina, sampled for Mycoplasma gallisepticum, Mycoplasma synoviae, and
Salmonella seroprevalence studies over 3 periods from January 2003 to May 2007. The counties sampled are in light gray.

Concordia, Gualeguaychu, and Tala counties showed
the highest rates of the diseases studied. Salmonella se-
ropositive results were recorded for 8.7% (Colén coun-
ty) to 66.7% (Concordia county) of farms. The family
farms seropositive for MG were between 8.7% (Colén)

and 66.7% (Gualeguaychu), and those seropositive for
MS were between 21.7% (Colén) and 100% (Concordia,
Gualeguaychu, Tala), respectively.

The family farms seropositive for Salmonella, MG,
and MS averaged 15.9, 55.1, and 100%, respectively,

Table 1. Number of family farms and sera samples tested in the different counties from Entre Rios during the 3 periods of study

from January 2003 to May 2007

First period Second period Third period
(January to May 2003) (December 2004 to April 2005) (October 2006 to May 2007)
No. of No. of No. of
No. of sera samples No. of sera samples No. of sera samples
County farms tested farms tested farms tested
Colén 23 186 — — 28 260
Concordia 9 78
Federacién — — 20 282 — —
Federal 21 194
Feliciano — — 16 80 — —
Gualeguay 12 180
Gualeguaychi 9 81 — — — —
Islas del Ibicuy 8 61
La Paz — — 15 131 — —
Nogoya 5 62
Parana — — — — 7 64
San Salvador 13 115
Tala 5 47 — — 8 110
Uruguay 21 185 17 174
Victoria — — 6 36 7 76
Villaguay 8 39
Total 67 577 107 938 84 926
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Table 2. Prevalence of backyard chicken farms in counties from Entre Rios seropositive for Salmo-
nella, Mycoplasma gallisepticum (MG), and Mycoplasma synoviae (MS) from January to May 2003

(first period)

No. of farms

No. of farms No. of farms

No. of seropositive seropositive seropositive

County farms for MG (%) for MS (%) for Salmonella (%)
Colén 23 2 (8.7) 5 (21.7) 2 (8.7)
Concordia 9 3 (33.3) 9 (100) 6 (66.7)
Gualeguaychi 9 6 (66.7) 9 (100) 2 (22.2)
Tala 5 3 (60.0) 5 (100) 2 (40.0)
Uruguay 21 8 (38.1) 18 (85.7) 4 (19.0)
Total 67 22 (32.8) 46 (68.6) 16 (23.9)

during the second period (Table 3). La Paz was the
county with the lowest number of seropositive fam-
ily farms, and the counties of Victoria and Federacién
showed the highest rate of seropositive family farms
for the diseases studied. The family farms recorded as
seropositive for Salmonella ranged from 0% (La Paz) to
40.0% (Federacion). The family farms testing seroposi-
tive for MG ranged from 13.3% (La Paz) to 100% (Vic-
toria), and 100% of farms from all the counties studied
were seropositive for MS.

The overall percentages of farms seropositive for sal-
monellosis and mycoplasmosis (only MG) were 28.6 and
76.2%, respectively, in the third period of study (Table
4). The counties of Nogoya, Victoria, and Parand had
the lowest rates of seropositive farms for the diseas-
es studied in backyard chickens, whereas Tala coun-
ty showed the highest rate of seropositive farms. The
farms seropositive for Salmonella in backyard chickens
ranged from 14.2% (Victoria county) to 37.5% (Tala
county), whereas the percentage of farms seropositive
for MG ranged from 57.1% (Parand county) to 100%
(Tala county).

DISCUSSION

In the present study, an SPA test was performed to
determine the seroprevalence of Salmonella and Myco-
plasma (MG and MS) infection in backyard chickens
in Entre Rios, Argentina. Variation in the prevalence
in different regions might be due to management prob-

lems (biosecurity, degree of infection in the litter, feed)
and the rearing system.

Serological procedures are useful for flock monitoring
in Mycoplasma and Salmonella control programs and to
aid in diagnosis when infection is suspected (Ley, 2003;
World Organization for Animal Health, 2008). The
ELISA and hemagglutination inhibition test can also
be used for detecting antibodies against Salmonella and
Mycoplasma infection in chickens. Avakian et al. (1988)
and Sikder et al. (2005) stated that the SPA test is very
simple and sensitive, and can be used for the detection
of both Salmonella and MG infection. The SPA test is
highly efficient in detection IgM antibody, which is the
first class of immunoglobulin produced in response to
infection (Kleven, 1975).

The SPA test may sometimes show a false positive re-
action. To overcome this problem, the test sera should
be inactivated by heating at 56°C for 30 min in a water
bath. Furthermore, certain nonspecific SPA reactions
may be reduced by diluting the test serum (World Or-
ganization for Animal Health, 2008). These 2 processes
were done in our assay.

It is well recognized that some animals or poultry
with a positive serological response may no longer be
infected with Salmonella organisms. Likewise, animals
or poultry that are actively excreting salmonellae may
be serologically negative. Animals or poultry that are
serologically positive may have ceased to excrete sal-
monellae even though circulating immunoglobulin con-
centrations may remain high, whereas other animals or

Table 3. Prevalence of backyard chicken farms in counties from Entre Rios seropositive for Salmo-
nella, Mycoplasma gallisepticumn (MG), and Mycoplasma synoviae (MS) from December 2004 to April

2005 (second period)

No. of farms

No. of farms No. of farms

No. of seropositive seropositive seropositive
County farms for MG (%) for MS (%) for Salmonella (%)
Federacién 20 16 (80.0) 20 (100) 8 (40.0)
Federal 21 8 (38.1) 21 (100) 2 (9.5)
Feliciano 16 12 (75.0) 16 (100) 1(6.3)
Islas de Ibicuy 8 4 (50.0) 8 (100) 1 (12.5)
La Paz 15 2 (13.3) 15 (100) 0 (0.0)
San Salvador 13 7 (53.8) 13 (100) 2 (15.4)
Victoria 6 6 (100) 6 (100) 2 (33.3)
Villaguay 8 4 (50.0) 8 (100) 1 (12.5)
Total 107 59 (55.1) 107 (100) 17 (15.9)
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Table 4. Prevalence of backyard chicken farms in counties from Entre Rios seropositive for Salmo-
nella and Mycoplasma gallisepticum (MG) from October 2006 to May 2007 (third period)

No. of farms
No. of seropositive

No. of farms
seropositive

County farms for MG (%) for Salmonella (%)
Colén 28 21 (75) 8 (28.6)
Gualeguay 12 9 (75) 3 (25)
Nogoya 5 4 (60) 1 (20)
Parana 7 4 (57.1) 2 (28.6)
Tala 8 8 (100) 3 (37.5)
Uruguay 17 13 (76.5) 6 (35.3)
Victoria 7 5 (71.4) 1(14.2)
Total 84 64 (76.2) 24 (28.6)

poultry on the farm may still be infected. Serologically
negative animals or poultry may result from a recent
infection, causing excretion before immunoglobulin
production is maximal or infection with less invasive
serotypes. Animals or poultry that have recently been
infected would, in all probability, eventually be detect-
ed serologically by an appropriate monitoring program
throughout the life of the flock or herd (World Organi-
zation for Animal Health, 2008).

Gast (1997) reported that positive culturing results
for S. pullorum in the livers and ovaries of infected hens
were almost always predicted by positive serological
test results. The SPA test for Salmonella can detect S.
pullorum or S. gallinarum (Shivaprasad, 2003), and it
can underestimate the infection of the flock with other
Salmonella serotypes. However, it is known that the
coexistence of S. gallinarum and Salmonella Enteritidis
in poultry prompts competition because of the shared
immunodominant O9-antigen, which generates cross-
immunity (Lee et al., 2001). Therefore, other invasive
Salmonella, such as Salmonella Enteritidis, may give
false-positive results in serological tests for S. pullorum
(World Organization for Animal Health, 2008). There-
fore, the SPA for Salmonella can also detect Salmonella
Enteritidis infection. On the other hand, Terzolo et al.
(1977) reported that 4 S. pullorum polyvalent com-
mercial antigens reacted with sera containing somatic
agglutinin 1 and with FEscherichia coli B antiserum.
Furthermore, Islam et al.(2006) found that the rate of
Salmonella isolation from seropositive birds was much
lower than that from seronegative birds.

Salmonella pullorum disease or fowl typhoid outbreaks
in commercial layer flocks in connection with backyard
flocks have been reported in Denmark (Christensen et
al., 1994), Germany (Hinz et al., 1989), and the United
States (Johnson et al., 1992). Pereira and Silva (2004a)
found that 88.9% of Caipiras bird farms near commer-
cial breeder flocks in Uberlandia, Brazil, were positive
for Salmonella by the SPA test. On the other hand, Ba-
ruta and Ardoino (1999) tested 352 birds from different
breeders for salmonellosis in the General Pico Agrarian
Exhibition, La Pampa province, Argentina, and they
found only 16 birds positive by SPA.

Some potential reservoirs of MG and MS carrier birds
are backyard flocks (Ewing et al., 1996; Pereira and Sil-

va, 2004b). Different studies have reported MG and MS
infections on commercial poultry in La Pampa province
(Baruta et al., 2001) and in Entre Rios province (Cerdd
et al., 1999), Argentina.

It is known that nonspecific reactors occur in some
flocks when using the SPA test for MS, especially
in flocks that have been vaccinated against various
agents with oil emulsion vaccines. The MG antigen
may be agglutinated on occasion, but the reaction is
somewhat delayed and is usually lower in titer (Klev-
en, 2003; Feberwee et al., 2005). The backyard farm-
ers in our studies did not vaccinate chickens against
Salmonella and Mycoplasma. As a result, the chance
of a false positive reaction was very small. On the
other hand, a Mycoplasma imitans (MIM) infection
can be confused with MG, or possibly with MS, be-
cause of serological cross-reactions (Bradbury et al.,
1993; Feberwee et al., 2005). The MIM was originally
identified as MG by immunofluorescence and growth
inhibition tests, but subsequent serological and mo-
lecular studies indicated only a partial relationship
to this species (Bradbury et al., 1993; Marois et al.,
2001). At present, no evidence exists for the presence
of MIM in commercial poultry because, to date, this
bacterium has been isolated only from ducks, geese,
and partridges (Bradbury et al., 1993) and it may
have pathogenic potential in vivo (Abdul-Wahab et
al., 1996).

The current seroprevalence study revealed that Sal-
monella, MG, and MS infection is widespread in back-
yard chicken farms, and this poses a high risk to com-
mercial poultry production in Entre Rios, the state with
the highest chicken population and chicken density in
Argentina. However, the losses caused by these bacte-
ria were not estimated in the present study. It is sug-
gested that backyard chickens be checked periodically
to determine the status of Salmonella and Mycoplasma
infection. The seropositive birds should be culled to
take effective control measures against them. Isolation
and identification of the etiological agent can be car-
ried out to confirm the infection. On the other hand,
because the backyard poultry system is being used to
alleviate poverty through increased production, losses
caused by Salmonella and Mycoplasma infection may
impede this goal.

610z Joqwaoaq 90 uo 1sanb Aq €29 LG 1/91//¥/06/A0EN1sqe-ajo1ue/sd/wod dnoolwapede//:sdjiy woly papeojumoq



SALMONELLA AND MYCOPLASMA IN BACKYARD CHICKENS 751

ACKNOWLEDGMENTS

This work was supported by grants from CFI and
INTA. The authors thank Rodolfo Paolazzi (CFI, Gov-
ernment of Entre Rios) for technical assistance.

REFERENCES

Abdul-Wahab, O. M., G. Ross, and J. M. Bradbury. 1996. Patho-
genicity and cytadherence of Mycoplasma imitans in chicken and
duck embryo tracheal organ cultures. Infect. Immun. 64:563—
568.

Avakian, A. P., S. H. Kleven, and J. R. Glisson. 1988. Evaluation of
the specificity and the sensitivity of two commercial ELISA kits,
the serum plate agglutination test and the hemagglutination-
inhibition test for antibodies formed in response to Mycoplasma
gallisepticum. Avian Dis. 32:262-272.

Baruta, D. A., and S. Ardoino. 1999. Salmonelosis aviar: Seroposi-
tividad por aglutinacién rapida en placa (ARP) en exposiciones
rurales de General Pico, La Pampa. Cienc. Vet. 1:80-84.

Baruta, D. A., S. M. Ardoino, and M. L. Marengo. 2001. Rele-
vamiento de infecciones producidas por Mycoplasma sinoviae y
Mycoplasma gallisepticum en pollos parrilleros faenados en Gen-
eral Pico por la técnica de aglutinacién réapida en placa. Cienc.
Vet. 3:66-69.

Bonino, M. F., and Z. E. Canet. 1999. El pollo y el huevo Campero.
Instituto Nacional de Tecnologia Agropecuaria, Buenos Aires,
Argentina.

Bradbury, J. M., Y. O. S. M. Abdul-Wahab, O. S. M. Yavari, C. A.
Dupiellet, and J. M. Bove. 1993. Mycoplasma imitans sp. nov. is
related to Mycoplasma gallisepticum and found in birds. Int. J.
Syst. Bacteriol. 43:721-728.

Cerdd, R., E. Yamagzaki, J. Xavier, C. Ronconi, M. Petruccelli, and
N. Menéndez. 1999. Estudio seroldgico de cepas de Micoplasmas
de la provincia de Entre Rios. Therios 28:33-38.

Christensen, J. P., J. M. N. Skov, K.-H. Hinz, and M. Bisgaard.
1994. Salmonella enterica serovar Gallinarum biovar gallinarum
in layers—Epidemiological investigations of a recent outbreak in
Denmark. Avian Pathol. 23:489-501.

Ewing, M. L., S. H. Kleven, and M. B. Brown. 1996. Comparison
of enzyme-linked immunosorbent assay and hemagglutination-
inhibition for detection of antibody to Mycoplasma gallisepticum
in commercial broiler, fair and exhibition, and experimentally
infected birds. Avian Dis. 40:13-22.

Feberwee, A., D. R. Mekkes, J. J. De Wit, E. G. Hartman, and A.
Pijpers. 2005. Comparison of culture, PCR, and different sero-
logic tests for detection of Mycoplasma gallisepticum and Myco-
plasma synoviae infections. Avian Dis. 49:260-268.

Freire, A.G., M.N. Melo, F. dos Santos Silva, and E. da Silva. 2005.
En el “alrededor de casa” los animales del traspatio. LEISA
21:8-10.

Gast, R. K. 1997. Detecting infections of chickens with recent Sal-
monella pullorum isolates using standard serological methods.
Poult. Sci. 76:17-23.

Gast, R. K. 2003. Paratyphoid infections. Pages 583-599 in Diseases
of Poultry. Y. M. Saif, H. J. Barnes, A. M. Fadly, J. R. Glisson,
L. R. McDougald, and D. E. Swayne, ed. Iowa State University
Press, Ames.

Hinz, K.-H., W. Janssen, and M. Poppel. 1989. Salmonella gallinar-
um-Biovar gallinarum als Ursache einer hochakut-septik amischen
Erkrankung bei adulten Legehennen in Batterie-Kéfig-Haltung.
Dtsch. Tierarztl. Wochenschr. 96:421-423.

Islam, M. M., M. G. Haider, E. H. Chowdhury, M. Kamruzzaman,
and M. M. Hossain. 2006. Seroprevalence and pathological study

of Salmonella infections in layer chickens and isolation and identi-
fication of causal agents. Bangladesh J. Vet. Med. 4:79-85.

Johnson, D. C.; M. David, and S. Goldsmith. 1992. Epizootiological
investigations of an outbreak of pullorum disease in an integrated
broiler operation. Avian Dis. 36:770-775.

Kelly, P.J., D. Chitauro, C. Rohde, J. Rukwava, A. Majok, F.
Davelaar, and P. R. Mason. 1994. Diseases and management of
backyard chicken flocks in Chitungwiza, Zimbabwe. Avian Dis.
38:626-629.

Kleven, S. H. 1975. Antibody response to avian mycoplasmas. Am.
J. Vet. Res. 36:563-565.

Kleven, S. H. 2003. Mycoplasma synoviae infection, Pages 756-766
in Diseases of Poultry. Y. M. Saif, H. J. Barnes, A. M. Fadly, J.
R. Glisson, L. R. McDougald, and D. E. Swayne, ed. Iowa State
University Press, Ames.

Kperegbeyi, J. 1., J. A. Meye, and E. Ogboi. 2009. Local chicken
production: Strategy of household poultry development in coastal
regions of Niger Delta, Nigeria. Afr. J. Gen. Agric. 5:17-20.

Lee, Y. J., M. S. Kang, Y. K. Woo, I. P. Mo, and R. B. Tak. 2001.
Competitive exclusion against Salmonella gallinarum of Salmo-
nella enteritidis infected chickens. J. Vet. Sci. 2:33-36.

Ley, D. H. 2003. Mycoplasma gallisepticum infection. Pages 722-744
in Diseases of Poultry. Y. M. Saif, H. J. Barnes, A. M. Fadly, J.
R. Glisson, L. R. McDougald, and D. E. Swayne, ed. lowa State
University Press, Ames.

Marois, C., F. Dufour-Gesbert, and I. Kempf. 2001. Molecular differ-
entiation of Mycoplasma gallisepticum and Mycoplasma imitans
strains by pulsed-field gel electrophoresis and random ampli-
fied polymorphic DNA. J. Vet. Med. B Infect. Dis. Vet. Public
Health 48:695-703.

National Agrifood Health and Quality Service. 2003. Plan Nacional
de Sanidad Avicola. Accessed Nov. 17, 2010. http://www.avicul-
turaargentina.com.ar/sanidad /Micop_Salm.pdf.

Pereira, M., and P. Silva. 2004a. Prevalencia de anticorpos contra
Salmonella Pullorum e identificacao bacteriolégica de Salmonella
sp. em galinhas “Caipiras” em Uberlandia-MG. Braz. J. Poult.
Sci. 7:205.

Pereira, M., and P. Silva. 2004b. Prevalencia de anticorpos contra
Mycoplasma gallisepticum e Mycoplasma synoviae em galinhas
“Caipiras” no municipio de Uberlandia-MG. Braz. J. Poult. Sci.
7:204.

Schell, H., M. L. Cumini, A. M. Cislaghi, and D. Bujia. 2010. Infor-
macion de la actividad avicola de Entre Rios, periodo enero-mayo
2010. Subsecretaria de Produccién Animal, Entre Rios, Argen-
tina.

Shivaprasad, H. L. 2003. Pullorum disease and fowl typhoid. Pages
568-582 in Diseases of Poultry. Y. M. Saif, H. J. Barnes, A. M.
Fadly, J. R. Glisson, L. R. McDougald, and D. E. Swayne, ed.
Towa State University Press, Ames.

Sikder, A. J.;, M. A. Islam, M. M. Rahman, and M. B. Rahman.
2005. Seroprevalence of Salmonella and Mycoplasma gallisepti-
cum infection in the six model breeder poultry farms at Patu-
akhali district in Bangladesh. Int. J. Poult. Sci. 4:905-910.

South Asia Pro Poor Livestock Policy Programme. 2009. Towards
good livestock policies: Backyard poultry farming through self-
help groups in West Bengal. Code SAGP11. Good Practice Note,
Delhi, India.

Terzolo, H. R., A. Zoratti De Verona, M. D’Empaire, and A. J.
Furowicz. 1977. An avian strain of Escherichia coli with antigens
common to the genus Salmonella. Rev. Asoc. Argent. Microbiol.
9:4-10.

World Organization for Animal Health (OIE). 2008. OIE Terrestrial
Manual. OIE, Paris, France.

610z Joqwaoaq 90 uo 1sanb Aq €29 LG 1/91//¥/06/A0EN1sqe-ajo1ue/sd/wod dnoolwapede//:sdjiy woly papeojumoq



