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ABSTRACT 

A total of 198 samples from internal organs and fecal matter of 

diseased and healthy ducks breeds were collected from farms and 

backyards in Dakahlia governorate (Egypt). The samples were 

examined bacteriologically and by PCR. Sensitivity, PCR and 

pathogencity tests were applied. Fifteen samples (7.58%) were found 

to be positive for Salmonellosis and four strains were detected 

serologically (S. Infantis, S.Enteritidis, S. Inganda and S. Larochelle) 

also Untyped Salmonella strain was detected. Six samples (3.09 %) 

were found to be positive for Pasteurella multocida by bacteriological 

and PCR examinations.  
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INTRODUCTION   

Heavy economic losses occur due to infection with Salmonellosis 

and it lead to morbidity, mortality, reduced egg and meat production in 

duck (kumar and kaushi 1988). 

Salmonella is gram negative, nonspore-forming, usually motile, 

facultative anaerobic bacilli belonging to the family Enterobacteriaceae. 

Infection with Salmonella may or may not lead to a sometimes fatal 

Salmonellosis (Ekperigin and Nagaraja 1998).  

Pasteurellosis is a serious bacterial disease that affects the duck 

industry and leads to severe economic losses. (El-Sayed et al., 2000).  

Pasteurella multocida causes fowl cholera, a highly contagious and 

severe disease in water fowls. Cross-transmission of fowl cholera may 

happen between ducks and chickens, and vice versa. (Mbuthia et al., 

2008). 

MATERIAL AND METHODS 

Samples collection: 

A total of (198) samples were collected from farms and backyards 

in Dakahlia governorate (Egypt) as follow; 194 samples from duck 

backyards and 4 samples from duck farms). Samples for Salmonella 

isolation were from fecal matter and internal organs (liver, cecum and 

spleen) from healthy and diseased ducks while the lungs of these ducks 

were collected for the isolation of Pasteurella organism. The samples 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ekperigin%20HE%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nagaraja%20KV%22%5BAuthor%5D
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were collected from different breeds such as khaki Campbell, Pekin, 

Muscovy, Mallard and Balady and Sudanese breeds. The samples were 

collected under aseptic condition on ice box and transferred to the 

laboratory. 

Bacteriological examination: 

1- Cultivation and isolation of Salmonella according to ISO 6579 

(2002):  

It was done by Pre-enrichment of the collected samples in Buffered 

Peptone Water as 1:10 dilution and then incubated aerobically at 37ºC 

±1ºC for 18 hours ±2 hours. 0.1 ml was transferred to a tube containing 

10 ml of the Rappaport Vassiliadis Soy broth and then incubated at 

41.5ºC ± 1ºC for 24 hours ± 2 hours. One ml of the pre-enrichment 

culture were also transferred to a tube containing 10 ml of the Muller–

Kauffmann tetrathionate/ novobiocin broth and then incubated at 37ºC 

for 24 hours ± 2 hours. From the enrichment culture, 10 µl were 

inoculated onto the surface of Xylose Lysine Deoxycholate, Hektoen 

Enteric and MacConkey's agar plates then incubated at 37ºC  ± 1ºC for 

24 hours  ± 2 hours. The plates containing characteristic colonies of 

Salmonella were selected and the gram staining test was performed. Each 

colony showing typical colonial appearance were subjected to 

biochemical identification and examined for hydrolysis of urea, H2S 

production and Lysine decarboxylation. 
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Serological typing of Salmonella organism was performed 

according to (Kauffman, 1974) and (Cruickshank et al, 1975). 

A- The isolates that were preliminarily identified biochemically as 

Salmonella were subjected to serological identification according to 

Kauffman-White Scheme.  

B- Determination of somatic (O) and flagellar (H) antigens.   

2- Cultivation and isolation of Pasteurella multocida: 

For cultivation and isolation of Pasteurella, samples were 

suspended in Buffered Peptone water and then incubated at 37ºC for 24 

hours. From the pre-enrichment culture, 10 µl were inoculated onto the 

surface of blood agar and MacConkey's agar plates, and then incubated 

at 37ºC for 24 hours. The plates containing characteristic colonies of 

Pasteurella multocida were selected and the gram stain test was 

performed. Each colony showing typical colonial appearance were 

subjected to biochemical identification and examined for hydrolysis of 

urea, H2S production, Catalase, Indole, Oxidase production.  

Antibiotic susceptibility testing according to (Finegold and 

Martin 1982). 

Determination of the susceptibility of the isolated Salmonella and 

Pasteurella multocida organims to antibiotic discs was adopted using the 

disc diffusion technique. The discs that used for Salmonella were 

oxytetracyclin, ciprofloxacin, enrofloxacin, ampicillin, amoxicillin, 

flumoquine, gentamycin, neomycin, chloramphenicole and doxycycline 

hydrochloride while the discs used for Pasteurella multocida were 

oxytetracyclin, ciprofloxacin, streptomycin, enrofloxacin, ampicillin, 

amoxicillin, erythromycin, gentamycin and penicillin. 
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Pathogenicty test: 

Fifty SPF Pekin ducklings (one day old age) were floor reared and 

fed on a commercial ration suitable for their age and containing no 

antibiotics. They were divided into three groups, group 1 (20 ducklings) 

was infected at second day old orally with 103-1010 CFU of viable 

Salmonella organism (Salmonella Enteritidis) according to Buchholz 

and Fairbrother (1992) while group 2 (20 ducklings) was infected at 10 

days old intranasal with 0.05 ml of viable P. multocida according to 

Usha et al., (2010) and group 3 (10 ducklings) was kept as a control. All 

ducklings were observed daily for 3 weeks after infection and subjected 

to clinical examination. Clinical signs and postmortem examination of 

dead ducklings were observed and reported daily. The internal organs 

(spleen, liver and cecum) for detection of Salmonella while (lungs and 

bone marrow) for detection of Pasteurella multocida in ducklings which 

died during the experiment and ducklings sacrificed at the end of the 

experiment were subjected to bacteriological examination. 

Polymerase chain reaction technique: 

DNA of the bacteria was extracted and specific primer for 

Salmonella organism was used according to (Oliveira et al., 2003). 

Sequence of primer (forward GTGAAATTATCGCCACGTTCGG 

GCAA) and (reverse TCATCGCACCGTCAAAGGAACC) while specific 

primer for Pasteurella multocida organism was used according to 

(Deressa et al., 2010), the sequence of primer (forward GCTGTAAAC 

GAACTCGCCAC) and (reverse ATCCGCTATTTACCCAGTGG). 
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DNA amplification:  

DNA samples were amplified in a total of 25 μl as the following: 

12.5µl of PCR master mix, 1µl of forward primer, 1µl of reverse primer, 

5.5µl of PCR grade water and 5 µl of the template.  

PCR cycling program:   

For Salmonella organism according to (Oliveira et al., 2003), initial 

denaturation was at 94 ºC for 5 minutes, followed by 35 cycles of 

denaturation at 94 ºC for 1 second, annealing at 55 ºC for 1 second and 

extension at 72ºC for 21 second, with a final extension at 72 ºC for 7 

minutes while for Pasteurella multocida according to (Deressa et al., 

2010), initial denaturation was 95°C for 3 minutes, followed by 30 cycles 

of denaturation at 95°C for 1 minute, annealing at 48°C for 1 minute, and 

extension at 72°C for 30 second). 

Detection of PCR products: 

Aliquots of amplified PCR products were mixed with gel loading 

buffer and electrophoresed in 1.5% agarose gel which prepared 

according to (Sambrook et al., 1989). The samples and a 100 bp DNA 

ladder (marker) were loaded in the wells in amount of 8µl of sample with 

3µl of loading buffer and introduce 8 µl of the ladder.A current of 80 V 

for 1 hour was passed on the medi horizontal electrophoresis unit. 

Specific amplicons were observed under ultraviolet transillumination, 

compared with the marker. The gel was photographed by a gel 

documentation system.  
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RESULTS 

Table (1): Incidence of isolated Salmonellae from fecal samples and internal 

organs collected from duck farms and backyards. 

No. of tested samples 
Cultural examination Percentage of positive 

samples Negative positive 

No. from backyards 194 180 14  

 

7.58  % 

No. from farms 4 3 1 

total 198 183 15 

Table (2): Incidence of isolated Pasteurella multocida from lungs collected 

from duck farms and backyards. 

No. of tested samples Cultural examination Percentage of positive 

samples 
Negative positive 

No. from backyards 194 188 6 3.09% 

No. from farms 4 4 0 

total 198 192 6 

Table (3): Breeds of ducks examined for Salmonella and Pasteurella 

multocida organisms from duck farms and backyards. 

Breeds of ducks 

Salmonella isolation 

No. of positive Percentage of positive 

Balady (Sudanese) 8 4.04% 

Khaki Campbell 4 2.02% 

Pekin 3 1.52 % 

Muscovy  0 0 

Mallard 0 0 

Pasteurella multocida was isolated from Balady duks only with a percentage of 3.09 %. 
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Table (4): Cultural, morphological and biochemical characters of the isolated 

Salmonellae and Pasteurella multocida according to (Douglas 

Waltman et al., 1998) and (Richard et al., 1998). 

Organism  

                    

 

 

  Character 

Cultural characters 
morphological 

characters 

biochemical 

characters 

Salmonella On XLD, Salmonella 

appeared as smooth  

colonies with black 

center while on 

Hektone enteric it 

appeared as Deep blue 

colonies but on  

MacConkey's agar 

appeared as Pale, 

colorless smooth, 

transparent, raised 

colonies. 

Gram negative, non 

spore forming short 

rod shaped bacilli. 

 

-Urea agar (negative - 

yellow color) and TSI 

agar (Positive - Gas, 

H2S production, yellow 

butt (acidic) and red 

slant (alkaline). 

LI agar (positive) No 

gas, no H2S 

production, deep 

purple (alkaline) slant 

and alkaline  

butt.  

Pasteurella 

multocida 

on blood agar appear 

as pin point non 

hemolytic with 

seminefrous odor but 

no growth appears on 

MacConkey's agar 

gram negative, non 

spore forming rod 

shaped with bipolar 

staining 

Urea agar (negative, 

yellow color), TSI agar 

(no H2S), Indole test 

(positive, dark red 

ring), Catalase test 

positive 

(effervescence) and 

oxidase test positive, 

change of colony color.  



 

 

 Detection Of Salmonellosis And Pasteurellosis In Ducks Using ...                             Ahmed M. Ammar  

Kafr El-Sheikh Vet.Med.J. Vol. 1 No.1 (2003)  
69 

Table (5): Results of serotyping of the isolated Salmonella from duck farms 

and backyards and breeds that have infection.  

Breed of ducks Percentage of 

positive samples 
Number Type of the isolated strains 

Pekin- Balady 13.3% 2 S. Infantis 

Duck 

backyards 

Balady 20% 3 S.Enteritidis 
Pekin- Balady 13.3% 2 S. Inganda 

Balady 20% 3 S. Larochelle 

Pekin- Khaki 

Campbell 
26.7% 4 

Untyped 

Salmonella 

Pekin 6.7% 1 S. Inganda Duck farms 

Table (6): Result of the sensitivity tests for the isolated  P. multocida.  

A S E P AML ENR CF G OT Antibiotic disc 

R S R R R S S S R Susceptibility 

R= resistant,  S= sensitive,  OT= Oxytetracyclin,  G= Gentamycin,  CF= Ciprofloxacin,   

ENR = Enrofloxacin, AML = Amoxicillin,  a = Ampicillin,  P = penicillin,  E = Eyrthromycin,  

S = Streptomycin     

Table (7): Results of the sensitivity tests for the isolated Salmonellae.  

DO A N CF C AML OT G UB ENR 

      Antibiotic disc 

 
Strain 

S S S S S S S S S S S. Infantis 

S S R S S S R S S S S. Inganda 

S S S S S S R S S S S. Enteritidis 

S S R S S S R S R S S. Larochelle 

S S R S S S R S S S Un typed 

Salmonella (1) 

R S S S S S R S S S Un typed 

Salmonella (2) 

S R R S S R R S S S Un typed 

Salmonella (3) 

R S S S S S R S S S Un typed 

Salmonella (4) 

R= resistant,  S= sensitive,  ENR= Enrofloxacin,  UB= Flumequine,  G= Gentamycin,  

OT= Oxytetracyclin, AML= Amoxicillin,  C= Chloramphenicol,  CF= Ciprofloxacin,  N= Neomycin,  

A= Ampicillin,  DO= Doxycyclin hydrochloride              
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Table (8): Results of polymerase chain reaction of the isolated Salmonellae 

and Pasteurella multocida. 

Amplification product (bp) No. of  positive samples Organism 

284 15 Salmonella 

460 6 Pasteurella multocida 

Results of Pathogencity test: 

Clinical signs: 

After oral inoculation of Salmonella Enteritidis clinical signs 

appeared as loss of appetite, increase thirst, dullness, depression, 

diarrhea, in coordination of movement, inability to stand, death occurred 

within four days of symptoms and fecal excretion of Salmonella 

Enteritidis began after two days of oral inoculation. 

After intranasal inoculation of Pasteurella multocida clinical signs 

were depression, light greenish diarrhea, dullness, respiratory 

manifestations (rales with nasal discharge from nostril) and deaths occur 

after 5 days of infection.                                                                                                                                   

Post-mortem findings: 

1- Post-mortem findings due to Salmonella Enteritidis. 

Ducklings dying after the first week of infection developed typical 

picture of septicemia (congestion of all internal organs and petechial 

hemorrhages in liver and spleen) while those sacrificed at the end of the 

experiment showed enlarged gall bladder, enlarged kidney, some 

duckling showed congested liver while others show brownish liver, 

spleen was congested and the heart also congested.                                                  
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Pasteurella multocida:  

2- Post-mortem findings due to: 

Ducklings dying during the experiment showed congestion in lung 

and other internal organs and pneumonia while those sacrificed at the 

end of the experiment showed septicemia (congestion at all blood vessels 

of internal organs), liver show hemorrhagic patches, petechial 

hemorrhages at the heart, air sacs were turbid, spleen was congested, 

kidney was congested, the content of the intestine was dark greenish, 

discharge at the upper respiratory tract and the lung was congested and 

had pneumonia. 

Re isolation of Salmonella Enteritidis and P. multocida from 

experimentally infected ducklings: 

All duckling that died during the experiment and ducklings that 

sacrificed at the end of the experiment were subjected to bacteriological 

examination and the two organisms were re isolated. 

DISCUSSION 

Results obtained in Table (1) revealed that 15 samples from duck 

farms and backyards were found to be positive to Salmonella isolation 

with percentage of (7.58 %), Shamoon et al., (1998) isolated Salmonella 

from digestive tract of ducks breed in open houses and it was 10 out of 

60 birds (16.6%).  

The results in Table (2) revealed that 6 samples from duck 

backyards were found positive to Pasteurella multocida with a percent 

(3.09%) while all farms were negative and this percent differ from Xin 

(1995) who examined 2500 ducklings and reported P. multocida with an 

incidence of 85%.  
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In Table (3) 15 positive samples for Salmonella organism  

(8 samples (4.04%) were from Balady (Sudanese) breed, 4 (2.02%) from 

Khaki Campbell duck breed and 3 (1.52%) from Pekin duck breed also 

one duck farm of Pekin breed was positive while 6 positive samples 

(3.09%) for Pasteurella multocida all of them from Balady (Sudanese) 

and in Table (5) S. Infantis and S. Inganda were reported in Pekin and 

Balady breeds but S. Enteritidis and S. Larochelle reported in Balady 

breed while untyped Salmonellae were reported in Pekin and Khaki 

Campbell breeds but Rahman at al., (1999) reported S. Enteritidis in 

Khaki Campbell and super M breed while Simko (1988) isolated S. 

Entritidis with percentage of (1%) from duck farms but Edes et al., 

(1994) isolated P. haemolytica together with Clostridium perfringens  

(4 cases) and without Clostridium perfringens (6 cases) from the 

intestinal content of  Muscovy breed. 

From table (6) Pasteurella multocida was found to be sensitive to 

gentamycin, enrofloxacin, streptomycin and ciprofloxacin while it was 

resistant for oxytetracyclin, amoxicillin, penicillin, erythromycin and 

ampicillin while Shivachandra et al., (2004) reported that P. multocida 

was sensitive to chloramphenicol followed by enrofloxacin, lincomycin, 

norfloxacin and doxycycline-HCl and resistant to sulphadiazine. 

In table (7) all strains were sensitive to ciprofloxacin, ampcillin, 

doxycyclin hydrochloride, chloramphnicol, amoxicillin, gentamycin and 

flumequine. The great variation in the sensitivity of the isolated 

Salmonella serotypes to different antibiotics support the report of Viaene 

et al., (1970).     

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Shivachandra%20SB%22%5BAuthor%5D
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However Salmonella strains were sensitive to ampcillin and 

gentamycin which agreed with Siddique et al., (1987) who reported that 

Salmonella was sensitive for the same antibiotics and resistant for 

tetracycline, tylosin, trimethoprim and furazolidone. 

Results in Table (8) revealed that Salmonella examination giving 

PCR product of 284 bp size and this agreed with Siddique et al., (2009) 

used same gene. Also in this table P. multocida giving PCR product of 

460 bp size which agreed with Deressa et al., (2010). 

The postmortem examinations showed septicemia and congestion 

in the internal organs while Yu et al., (2001) infected two groups of 

ducklings artificially via subcutaneous inoculation of Riemerella 

anatipestifer and concluded that Riemerella anatipestifer infection is a 

septicaemic disease but Bang and Jun (2003) made an experimental 

infection of Pasteurella  anatipestifer and the pathological changes in 

infected ducks were brain hyperaemia and haemorrhage, serous 

pericarditis, fluffy heart, congestion of liver and spleen and liver 

necrosis.  

Also in this study experimental infection of pekin duckling orally 

by 0.2 ml S. Enteritidis in second day old and clinical signs with post-

mortem lesions  and mortalities were reported and Salmonella was re 

isolated from the inoculated duck while Buchholz and Faibrother 

(1992) recorded that the inoculation of 10 day  old mallard ducks orally 

and intravenously with S. Pullorum at selected concentrations 10 3 to 1010 

colony-forming units give no signs or mortalities of the inoculated ducks 

and viable bacteria were cultured from livers of four mallards. Mallards 

undergo a short, sub clinical infection that was resolved without lasting 

http://ukpmc.ac.uk/abstract/MED/1627103/?whatizit_url_Species=http://www.ncbi.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=8839&lvl=0
http://ukpmc.ac.uk/abstract/MED/1627103/?whatizit_url_Species=http://www.ncbi.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=605&lvl=0
http://ukpmc.ac.uk/abstract/MED/1627103/?whatizit_url_Species=http://www.ncbi.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=2&lvl=0
http://ukpmc.ac.uk/abstract/MED/1627103/?whatizit_url_Species=http://www.ncbi.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=8839&lvl=0
http://ukpmc.ac.uk/abstract/MED/1627103/?whatizit_url_Species=http://www.ncbi.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=8839&lvl=0
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tissue damage. Concerning results of reisolation of Salmonella from 

experimentally infected duckling, Salmonella was re isolated from fecal 

matter and internal organs such as liver and cecum and spleen but 

Gatellani et al., (1970) reisolated Salmonella from the brain of 

experimentally infected ducks.   
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 لمونيلا والباستيريلا فى البط باستخدام اختبار البلمرة المتسلسل )بى سى ار(بالسا ةالإصابتحديد 
 

     سلوى محمود حلمىأ.د/  **،       احمد محمد احمد عمارأ.د/  *

***
****،        سعاد عبد العزيز عبد الونيسد./  

  نهال محمود نبيل محمدط.ب/  
 مصر –جامعة الزقازيق  -البيطريكلية الطب  -ريات والمناعةقسم البكتريا والفط *

 مصر –جامعة كفر الشيخ  -يكلية الطب البيطر  -قسم البكتريا والفطريات والمناعة **

 مصر –الدقى  -معهد بحوث صحة الحيوان ***

 مصر –فرع الدقهلية   -معهد بحوث صحة الحيوان  ****
 

التة  تةر ر بةاطيع هاة   ضالأمةراصةنعه  الةاجا ف   ةا يصةعب الةط  طم ظة   يالةط   ة لأهمية نظرا 

 أ رية م ة  التيوةجا   ةا  الإنبةعف إلة  المشةترك  الأمةراضهذه الصنعه  كمع ان  يا ب اجر كطير  ة  ن ة  

طمرضة  التيوةجا جالكةجليرا جم ر ة  المضةعاا    الإصةعطمف الط  لتحايا  مختاو هذه الاراب  ها  بلالا  

 الأهضةةةع هينةةة  مةةةف ١٩٨ك   ةةةا تةةة  ت ميةةة  ج لةةةذل الأمةةةراضتحةةةا مةةةف هةةةذه  أفالتةةة  مةةةف اجرهةةةع   الحيجيةةة

زرق ال يجر مةف المنةعز  جالمةزارى  ة   إل   طعلإضع ( الأهجر يجالم  الرئ م   )الكطا, ال حع ,  الااخاي 

ج  ٪٧ ,٥٨ : نبةةط  الاصةةعط  طمةةرض التيوةةجا )البةةعلمجنيلا(يكةةعلأتمحع ظةة  الاليايةة  حيةة   ةةع   النتةةعئ  

 ٪ ٣٫٠٩الطعبةتيريلا معلتجبةةياا   كعنة  طنبةةط   أمةعكعنة  هةذه النبةةط  مةف الةط  الطاةةان جالطكينة  جالكمطةة   

 مف بلال  الط  الطاان لاترطي  المنزلي   ج ع   المزارى باطي  ليع. 

بعلمجنيلا انوةعنت,, بةعلمجنيلا انتريتيةا,, بةعلمجنيلا  أنيعجت  تصنيف هترا  البعلمجنيلا   ا تطيف 

ن عناا, بعلمجنيلا لارجشي  ج بعلمجنيلا غير مصنو  ج لجحظ اف هترا  البعلمجنيلا حبعب  لةط ض مةف ا

الكاجراموينيكةةةةج  جالبطرج اجكبعبةةةةيف طينمةةةةع  -الانرج اجكبعبةةةةيف  -المضةةةةعاا  الحيجيةةةة  م ةةةة  ال نتعميبةةةةيف
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بةيكايف جكعنة   النيجميبةيف ج الاجكبةي -الاجكبة  تترابةيكايف -كعن  ط ض ال ترا  مضعاه لاواجمكةجيف

هتةةره جاحةةاه مضةةعاه الامجكبيبةةيااف ج الامطيبةةياايف امةةع طعلنبةةط  لاطعبةةتيريلا معلتجبةةياا  كعنةة  النتي ةة  انيةةع 

 مضةةةةعا حبعبةةة  لا نتعميبةةةةيف ج الانرج اجكبعبةةةيف جالابترطتجميبةةةةيف ج البطرج اجكبعبةةةيف جلكنيةةةةع كعنةةة  

 إ ةةةةرا  أيضةةةةعاايف جالاريبرجميبةةةةيف. تةةةة  الطنبةةةةي -الامطبةةةةياايف  -الامجكبيبةةةةيااف -للاجكبةةةة  تترابةةةةيكايف

 ةةة  الةةةط  لم ر ةةة   الاصةةة نعهي ال ةةةاجن  إ ةةةرا اختطةةةعر الطةةة  بةةة  ار لاتشةةةخيد البةةةري  جالةةةاليق كمةةةع تةةة  

 التشريحي . جالصو  الأهراض

تا طة  هةذه الميكرجطةع   ة  صةنعه  الةاجا ف جالتشةخيد البةري   يت  منعلش  النتةعئ  ج الةاجر الةذ

نتةةةةةةةةةع  المختاوةةةةةةةةة طةةةةةةةةةيف ال يةةةةةةةةةجر  الأمةةةةةةةةةراضذه ليةةةةةةةةةع لضةةةةةةةةةمعف هةةةةةةةةةا  انتشةةةةةةةةةعر هةةةةةةةةة  بةةةةةةةةةلالا  خعليةةةةةةةةة   جا 

 .الأمراضمف 

 

 

  


