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Introduction 



The ostrich(Struthiocamelus) 

 

large flightless bird native to Africa  

lays the largest egg of any living bird 

long neck and legs  

ability to run at maximum speed of 

about 70 km/h, the top land speed of 

any bird        

     (Doherty ,1974)  



The ostrich(Struthiocamelus) 

Ostrich farms are considered to be among 

the most  profitable agricultural projects. 

  Ostriches are raised commercially for 

their meat, hide, oil and feathers  

Ostrich large variety of possible products 

increases their profit potential.  

  Ostriches play  a significant role in the 

national economy.  



Hatchability 

 is the most essential measure for the 

reproductive efficiency of domestic birds 

 is influenced by several factors:  

 environmental,  

 management and/ or  

 infectious agents 

(the  most important cause of embryonic 

 death)  



Embryonic mortality 

 one of the major  problems facing the 

ostrich industry  

 causes great economical losses 

 results from environmental factors  that 

are most critical to the normal 

development of embryo, which occur 

during the incubation and hatching  

processes.  



 

 

 

 
Environmental factors 

causing embryonic mortality 

 incubation temperature and time,  

 humidity,  

 orientation,  

 egg turning,  

 respiratory gas exchange,  

 ventilation  

 sanitation and  / or  

 bacterial agent  

     (Deeming, 1993). 



Egg contamination 

 can be lethal to the embryo even at low 

doses. 

 degree of yolk contamination is 

influenced by the degree of egg 

contamination before egg setting  

   (Musara and Dziva, 1999  

   and  Cabassi et al., 2004).  



Microbes  associated with ostrich egg 

contaminations 
 Escherichia coli,   

 Aeromonas Spp,   

 Enterobacter Spp,  

 Citrobacter Spp,  

 Streptococcus faecalis,  

 Klebsiella Spp,  

 Staphylococci Spp,  

 Bacillus Spp 

 Cabassi et al., 2004 and Mushi et al., 2008). 



The aim of the present study 

to shed light on the bacterial 

agents that might be 

responsible for embryonic 

ostrich mortality.  

  



Plan of work 

 Isolation of microbial agent that 

cause mortality of ostrich embryos as 

well as dead- in -shell embryos .  

 Identification of bacterial isolates by 

bacteriological and biochemical 

methods. 

Molecular biological methods of 

isolated microorganisms. 



Material and methods  



50 ostrich 
eggs 

5 infertile 
eggss 

Albumen 

Yolk Fluid 

4 contain dead 
embryo at 28 
days of age 

Albumen 

Yolk Fluid 

(41  contain dead embryo at 
39 days of age. 

(dead–in–shell) 

Yolk Fluid 

Yolk Sac 

Liverr 



All samples 

Inoculated into Brain heart 
infusion broth at 37o c for 24 

hours then each sample 
streaked on 

MacConkey’s agar 

Blood agar 

For isolation of Salmonella Spp 
inoculated into Rappaport – 

Vassilidis broth at 37o c for 16-18 
hours then each sample streaked 

on 

S-S agar 

Blood agar 



Biochemical identification of Enterobacteriaceae (Quinn et al., 2002). 

Test 
Klebsiella  

species 
E.coli  

Salmonella 

species   

Proteus 

species 
Providencia 

Serratia 

marcescens 

Oxidase - - - - - - 

Urease + - - + + - 

Citrate  + - + + + + 

TSI + + + + + + 

Catalase + 
  

+ 

  

+ 
+ + + 

Indole -  + - + 
  

+ 
- 

Methyl red - + + + 
  

+ 

  

- 

Voges- 

Proskauer 
+ - - - - 

  

+ 

Nitrate 

reduction 
+ 

 

+ 
 + + +  + 



Results  



Types of eggs  
No. of 

eggs 

Positive 

samples 
% 

Infertile eggs  5 1 20 

Eggs contained dead 

embryos at 28 days 

of age  
4 0 0 

Dead-in-shell 

embryos (39 days of 

age )  
41 34 82.92 

Total positive 

samples  
50 35 70 



Types of samples 
No. of examined 

samples 

Positive 

bacterial 

isolation 

Total 

positive 

samples 

Yolk sac  
41 33 80.48% 

Liver 
41 30 73.17% 

Yolk fluid 
41 27 65.85% 

Total 123 90 73.17  





Types of samples 
No. of positive 

samples 

Liver, yolk sac and yolk fluid 21 

Liver and yolk sac 5 

Yolk sac and yolk fluid 4 

Yolk sac only 3 

Liver only 2 

Liver and yolk fluid 2 

Yolk fluid only 0 







Single isolate Mixed isolate 



Type of 

bacterial 

species 

Yolk 

fluid 
Yolk sac Liver 

Total 

positive 

samples 

% 

Klebsiella  spp. 9 9 10 28 22.76 

Proteus spp. 6 9 7 22 17.88 

Enterococcus 

spp. 
6 7 6 19 15.44 

Escherichia coli 4 4 3 11 8.94 

Providencia 

spp. 
- 2 2 4 3.25 

Salmonella spp. 1 1 1 3 2.43 

Serratia 

marcescens 
1 1 1 3 2.43 

Total  27 33 30 90 73.17 





 
Photo(1): Electrophoretic profile of PCR products of Enterococcus isolates. (Lane 1) 

marker 100 bp, (Lane2) negative control, (Lane3)  941bp positive control of E. faecalis 

ATCC No(29212), (lane4)658bp  positive control of E. faecium ATCC No (55593), 

(Lane5)mixed sample contain both E. faecium and E. faecalis, (Lane 6,7,8) samples of E. 

faecium, (Lane 9, 10) samples of E. faecalis. 



Conclusion 



 

1. It was found that the incidence of 

embryonic deaths in eggs of ostrich 

among examined hatcheries was  

relatively high.  

 

2. The most important bacterial pathogen 

that was associated with embryonic 

deaths in eggs of ostrich were Klebsiella 

species.  



3. Other bacterial agents including Proteus 

species, Enterococcus  species and Escherichia 

coli played a significant role in the increases of 

embryonic deaths in eggs of ostriches.  
 

4. On the other hand Providencia species, 

Salmonella species and Serratia marcescens  

were recorded at a lower rate of incidence.  
 

5. Based on the results of the present study, it is 

concluded that bacteriological monitoring of 

hatcheries is required to check their hygienic 

status.  


