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Abstract 

The present study was conducted for the isolation, identification and molecular detection of the bacterial flora present in the 

respiratory tract of apparently healthy 4 breeds (Khaki Campbell, Pekin, Jinding and Muscovy) of ducks. Out of 60, a total of 

48 respiratory samples from Bangladesh Agricultural University poultry farm (BAUPF) and 12 from scavenge area were 

collected. Three bacteria were isolated and identified from samples by cultural, staining biochemical tests and 

molecular detection. The prevalence of E. coli, Salmonella spp. and Pasteurella spp. of Khaki Campbell duck were 50%, 

41.67% &58.33% and 50%, 50% & 66.67% recorded from BAUPF and scavenging area, respectively. Out of 60 samples, the 

overall prevalence of E. coli, Salmonella spp. and Pasteurella spp. were 50%, 31.67% & 50%. In both sources, E. coli and 

Pasteurella spp. shown high prevalence in BAUPF and scavenging area. In BAUPF the isolation of E. coli, Slamonella spp. 

and Pasteurella spp. were 0, 2 & 2 and 2, 0 & 1from both adult and young Khaki Campbell duck. On the other hand, in 

scavenge area the isolation of E. coli, Slamonella spp. & Pasteurella spp. were 1, 2 & 2 and 2, 1 &1 from both adult and young 

Khaki Campbell duck. So it was found that the isolation of bacterial species shown higher in scavenge area than in BAUPF. 

The highest number of bacteria were recovered from lungs (27 isolates from 8 samples) while the lowest number were from 

tracheal washing and swab of infraorbital sinus (14 isolates from 8 sample in both cases). Total bacterial isolates were 6 

isolates E. coli 3, Salmonella spp. 2 and Pasteurella spp. 2 were found positive by conventional PCR. The results of this 

study would be helpful for prevention and control of bacterial respiratory diseases in ducks. 
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1. Introduction 

Ducks are considered as a second widespread species among 

poultry following the chickens in Bangladesh. Duck rearing is 

an integral part of poultry husbandry. Duck population of 

Bangladesh is estimated to be 35.53 million [1] of which 95% 

are of indigenous type [2]. Household indigenous domestic 

ducks are of 39.8 million in the world [3]. Diseases affecting 

the respiratory system are generally the most important in all 
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species of domestic animals [4]. Bacterial infections of the 

respiratory tract are of major importance in poultry production 

as it can cause severe economic losses with mortality, loss of 

egg production or impaired growth. Both Gram-positive 

andGram-negative bacteria are found in the upper respiratory 

tract of psittacoses birds. Various pathogenic microbes, such as 

Escherichia coli, Salmonella spp., Bacillus spp., Streptococcus 

spp., and Staphylococcus spp., have been implicated to reduce 

the growth of poultry including duck [5]. All of these 

organisms have been reported to be associated with upper 

respiratory disease under certain conditions such as stress, viral 

infections etc [6]. Escherichia coli associated with respiratory 

infection in chickens have also been reported [7]. E. coli 

infection is by far the most common bacterial infection of all 

age of commercial ducks and can certainly have the largest 

economic effect [8]. Initial infection is most commonly via the 

respiratory tract and air sacs and is usually secondary to 

infection by mycoplasma or a virus. Acute infections may only 

show a congested carcass, congested lungs and small 

hemorrhages of the heart and air sacs. However, more chronic 

infections will show the characteristic lesions of pericarditis, 

perihepatitis and enlargement of the liver, air sacculitis and 

pneumonia [8]. Respiratory colibacillosis is a respiratory 

disease caused by secondary infection with pathogenic 

Escherichia coli. Any insult to the respiratory tract creates a 

climate for potential colonization of the respiratory tract by E. 

coli [9]. Salmonellosis is one of the most important diseases 

that cause serious economic loss due to mortality and reduced 

egg production [10]. Salmonella are Gram-negative, small rod-

shaped, non spore forming, non capsulated, aerobic and 

facultative anaerobic organisms and classified under the family 

Enterobacteriaceae [11]. True Salmonellosis is comparatively 

rare in ducks but is often due to the serotype Salmonella 

typhimurium [8]. Mortality level in a flock can be quite 

significant, sometimes reaching 15%. Avian pasteurellosis 

(Fowl cholera/duck cholera) is a contagious bacterial disease 

of domesticated and wild avian species caused by infection 

with Pasteurella multocida which hamper the profitable 

poultry production [11]. Losses usually occur in ducks over 4 

weeks of age and mortality may reach 50% [12]. Pasteurella 

sp. are Gram-negative rod with a tendency to bipolar staining, 

non-spore forming, non-motile and capsulated organisms. The 

most important species are P. multocida, P. anatipestifer and P. 

haemolytica. This can infect chickens, turkeys, ducks, quails 

and other bird species. P. multocida can be harbored in the 

respiratory tract or cloacal mucosa of asymptomatic birds and 

these strains can become sources of outbreaks [13].  

2. Materials and Methods 

Study design: The collection of 48 samples from BAU 

poultry farm and 12 samples from scavenging duck (Khaki 

Campbell, Pekin, Jinding and Muscovy ducks) (Table 1). 

Then inoculated into nutrient broth (NB), incubate at 37°C 

and 24 hours for enrichment. Inoculated into the specific 

media Salmonella-shigella agar (SSA), Eosin methyline blue 

agar (EMB), Mc-Conkey agar and XLD agar media for 

identification of E. coli, Salmonella spp. and Pasteurella spp. 

Then morphological characterization by standard staining 

techniques and biochemical tests (Coagulase test, Catalase 

test, Sugar fermentation test, MR-VP test and Indole test. 

Testing motility of the bacteria by hanging drop method and 

finally molecular detection of E. coli, Salmonella and 

Pasteurella spp. by conventional PCR test method.  

Table 1. Summary of respiratory samples of Khaki Campbell, Pekin, Jinding 

and Muscovy ducks in BAU poultry farm. 

Samples Age Sample no Grand total 

Tracheal swab 
Adult (8 months) 10 

60 

Young (1 month) 10 

Tracheal washing Young (1 month) 10 

Air sacs Young (1 month) 10 

Lung Young (1 month) 10 

Swab of Infraorbital sinus Young (1 month) 10 

Isolation and identification of Escherichia coli 

The samples were first inoculated into NB and incubated at 

37°C for 24 hours. Then it was inoculated into NA and 

incubated at 37°C for 24 hours aerobically. To identify E. coli 

and other coliforms lactose fermenting white colonies from 

the NA were sub-cultured on EMB agar. Colonies on EMB 

agar with metallic sheen were suspected as positive for E. 

coli and were confirmed by biochemical test. E. coli was 

found positive to indole and MR tests but negative to VP 

tests and was motile [14]. 

Isolation and identification of Salmonella spp. 

Processed samples were inoculated into NB and incubated at 

37°C for 24 hours. Then it was inoculated into NA and 

incubated at 37°C for 24 hours aerobically. To identify 

salmonella and other coliforms lactose fermenting white 

colonies from the NA were sub-cultured on SS agar. 

Translucent, round and colorless colonies on SSA were 

suspected to be Salmonella and/or Shigella, which were late 

confirmed by biochemical test and the motility test. 

Organisms were Gram negative rod, motile, indole and VP 

negative and MR positive [14].  

Isolation and identification of Pasteurella spp. 

Pasteurella spp. were easily isolated and identified by their 

morphological and cultural characteristics. The organisms 

were gram negative, non motile, non-spore forming, bipolar 

rod occurring in pairs, singly or in chains. The organisms 

produced moderate size, round and grayish colonies in blood 

agar medium. A characteristic musty odor was found. 
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3. Molecular Detection 

Method of isolation of genomic DNA 

Pure broth culture, centrifuge at 8000 rpm for 5 minutes, 

discarded supernatant and pellet collected. Add 200µl of 

distilled water in each eppendrof tube of pellete 

thenresuspend the pellet by vortexing andplaced the 

eppendrof tube in the boiling water for 10 minutes (Table 2). 

After boiling transferred the tube into the ice and centrifuge 

immediately at 10000 rpm for 10 minutes andcollected the 

supernatant containing genomic DNA of each eppendrof tube 

of the separatedfresh which will act as template DNA for 

PCR reaction (Table 3). 

Table 2. List of primers used for genomic detection. 

Specificity Primers Sequence(5'-3') Ampliconsize(bp) Reference 

Escherichiacoli 
EC16srRNA/F 5'-GACCTCGGTTTAGTTCACAGA-3' 

585 [15] 
EC16srRNA/R 5'-CACACGCTGACGCTGACCA-3' 

Salmonellaspp. 
SdiA1 5'-AATATCGCTTCGTACCAC-3' 

274 [28] 
SdiA2 5'-GTAGGTAAACGAGGAGCA-3' 

Pasteurellaspp. 
KMT1T7 5'-ATCCGCTATTTACCCAGTGG-3' 

460 [29] 
KMT1SP6 5'-GCTGTAAACGAACTCGCCAC-3' 

 

Table 3. Preparation of reaction mixture for PCR. 

Composition Amount 

Taq-buffer (10X PCR buffer) 4 µl 

50 mM MgCl2 4 µl 

10 mMdNTP 1·5 µl 

FPrimer 3 µl 

R Primer 3 µl 

LA Taq 1 µl 

Deionized Distilled water 31·5 µl 

DNA/PC-DNA 2 µl 

Total 50 µl 

Protocol used for PCR  

At first, the required number of PCR tubes were labeled and 

kept on ice. Then 48 µl of reaction mixture was dispensed 

into each of the PCR tubes and 2 µl of eluted DNA from each 

sample was added to that respective tube and mixed properly 

with the help of the micropipette. The tubes were placed in a 

forty wells Thermocycler (MJ Mini Thermocycler, BIO-

RAD, USA). Then the temperature of the Thermocycler was 

set according to the thermal profile mentioned below. After 

completion of PCR, PCR products were kept in 0 C for 

Agarose gel electrophoresis. 

Table 4. PCR condition against different primer. 

Primer 
Initial denaturation Denaturation Annealing Elongation Final extension 

Tem Time Tem Time Tem Time Tem Time Tem Time 

EC 16sr RNA 95°C 5m 95°C 30s 50°C 2m 65°C 2min 65°C 10m 

SdiA1and SdiA2 95°C 5m 95°C 30s 50°C 2m 65°C 2min 65°C 10m 

KMT1T7and KMT1SP6 95°C 5m 95°C 30s 50°C 2m 65°C 2min 65°C 10m 

 

Gel documentation 

Preparation of 1.5% Agarose media then added 5 µl of 

ethidium bromide and shacked for mixing. Then the melted 

gel was poured on the agar gel plate. Comb containing 

various numbers of teeth was placed on the gel at the 

beginning of the solidification. Then it was kept for half an 

hour for solidification. Then 6× loading dye was taken on 

parafilm for each PCR product. Each PCR product was 

mixed with loading dye and was placed in well of 

electrophoresis chamber. The marker dye was placed in 

wells of each side of the chamber and was run at 90 V for 

40 minutes. Finally observed under UV transilluminator 

(Figure 1). 

 

Figure 1. 2% Agarose gel Electrophoresis shows band of DNA for the 

selective bacteria (E. coli, Salmonella spp. and Pasteurella spp.) in PCR 

method. M: 100bp DNA ladder; Lanes E1-E3: PCR product of E. coli 

(585bp); Lanes S1-S2: PCR product of Salmonella spp. (274bp); Lanes P1-

P2: PCR product of Pasteurella spp. (460bp). 



15 Hasna Banu et al.:  Isolation and Molecular Characterization of E. coli, Salmonella spp. and  

Pasteurella spp. from Apparently Healthy Duck 

4. Results 

Prevalence of bacteria isolated from all respiratory samples 

(n=48) of different breeds of ducks in BAUPF. The results 

were expressed in percentage. In Khaki Campbell duck, out 

of 12 samples the prevalence of E. coli, Salmonella spp. & 

Pasteurella spp. were 50%, 41.67% & 58.33% respectively. 

In Pekin duck, out of 12 samples the prevalence of E. coli, 

Salmonella spp. and Pasteurella spp. were 58.33%, 16.67% 

& 41.67 respectively. In Jinding duck, out of 12 samples the 

prevalence of E. coli, Salmonella spp. and Pasteurella spp. 

were 50%, 25%, & 33.33% respectively. In Muscovy duck, 

out of 12 samples the prevalence of E. coli, Salmonella spp. 

and Pasteurella spp. were 41.67%, 25%, & 50% respectively. 

Comparative prevalence study of bacteria isolated from 

respiratory samples of Khaki Campbell ducks from BAU 

Poultry Farm (n=12) and scavenge area (n=12). In BAU 

poultry farm the prevalence of E. coli, Salmonella spp., 

Pasteurella spp., Bacillus spp. and Staphylococcus spp. were 

50% (6 of 12), 41.67% (5 of 12), 58.33% ( 7 of 12), 25% (3 

of 12) and 41.67% (5 of 12), respectively. On the other hand, 

in scavenge area the prevalence of E. coli, Salmonella spp., 

Pasteurella spp., Bacillus spp. and Staphylococcus spp. were 

50% (6 of 12), 50% (6 of 12), 66.67% (8 of 12), 33.33% (4 

of 12) and 75% (9 of 12), respectively. Prevalence of bacteria 

isolated from all respiratory samples (n=60) of different 

breeds of ducks in BAUPF and scavenge area. Out of 60 

samples 50% positive for E. coli, 31.67% were positive for 

Salmonella spp. 50% was positive for Pasteurella spp. 

respectively. Age dependent distribution of overall 

prevalence of bacteria isolated from tracheal swab samples of 

different breeds of adult (n=10) and young (n=10) ducks. In 

adult duck the prevalence of E. coli, Salmonella spp. and 

Pasteurella spp. were 20%, 80% and 70%, respectively. On 

the other hand, in young ducks the prevalence of E. coli, 

Salmonella spp. &Pasteurella spp. were 90%, 30% & 50%, 

respectively. Number of bacterial isolates recovered from 

internal organs of respiratory tract. The highest number of 

bacteria were recovered from lung (27 isolates from 8 

samples) followed by air sacs (16 isolates from 8 samples), 

tracheal washing (14 isolates from 8 samples) and swab of 

infraorbital sinus (14 isolates from 8 samples). 

Three isolates of E. coli, two isolates of Salmonellae, two 

isolates of Pasteurella spp., showed positive with molecular 

detection through PCR.  

5. Discussion 

In this study, three different types of bacteria were isolated 

from respiratory samples of different breeds of duck. The 

isolated bacteria were E. coli, Salmonella spp. and 

Pasteurella spp. The results of isolation are in agreement 

with the findings of [16]. The prevalence of bacteria isolated 

from all respiratory samples (n=48) of different breeds of 

duck in BAUPF were recorded. In Khaki Campbell duck, out 

of 12 samples the prevalence of E. coli, Slamonella spp. & 

Pasteurella spp., Bacillus were 6 (50%), 5 (41.67%) & 7 

(58.33%). In Pekin duck, the prevalence of E. coli, 

Slamonella spp. & Pasteurella spp. were 7 (58.33%), 2 

(16.67%) & 5 (41.67%) found out of 12 sample. In Jinding 

duck, out of 12 samples the prevalence of E. coli, Slamonella 

spp. & Pasteurella spp. were 6 (50%), 3 (25%) & 4 

(33.33%). In Muscovy duck, out of 12 samples the 

prevalence of E. coli, Slamonella spp. & Pasteurella spp. 

were 5 (41.67%), 3 (25%) & 6 (50%). So it was shown that 

the highest prevalence of E. coli was found in Pekin duck 

(58.33%) and lowest in Muscovy duck (41.67%), the highest 

prevalence of Salmonella spp. was found in Khaki Campbell 

duck (41.67%) and lowest prevalence of Salmonella spp. was 

found in pekin duck (16.67%) in Pasteurella spp. In BAUPF 

(n=12), the prevalence of E. coli, Slamonella spp. & 

Pasteurella spp. were 50% (6 of 12), 41.67% (5 of 12) & 

58.33% (7 of 12), respectively. On the other hand, in 

scavenge area (n=12) the prevalence of E. coli, Slamonella 

spp. & Pasteurella spp. were 50% (6 of 12), 50% (6 of 12) & 

66.67% (8 of 12), respectively. So it was shown that the 

highest prevalence of E. coli (50%) was found in both 

BAUPF and scavenges area. On the other hand, the 

prevalence of other isolated bacteria were higher in scavenge 

area than in BAUPF. It may be due to improper biosecurity, 

lack of nutritional management and immune status [17]. This 

study recorded the highest bacterial prevalence in lungs (27 

isolates from 8 samples) followed by air sacs (16 isolates 

from 8 samples), tracheal washing (14 isolates from 8 

samples) and swab of infraorbital sinus (14 isolates from 8 

sample) in BAUPF and scavenge area. [18] also reported 

highest prevalence of bacteria in lungs (14.4%) followed by 

trachea (7.2%), swab of infraorbital sinus (6.4%) and air sacs 

(4.8%). It may be due to anatomical location, physiological 

composition and food intake behavior [17]. In this study, 

colony characteristics of E. coli observed in NA, EMB and 

SS agar were similar to the findings of [19], [20]. In Gram's 

staining, the morphology of the isolated bacteria exhibited 

Gram negative short rod arranged in single or paired and 

motile which was supported by several authors [21]. The 

colony characteristics of Salmonella spp. observed in NA, 

EMB agar and SS agar were similar to the findings of [22]. 

In Gram's staining, the morphology of the isolated bacteria 

exhibited Gram negative small rod arranged in single or 

paired and motile which was supported by several authors 

[23]. The motile salmonella isolated in this study might 

belong to serovars other than S. pullorum and S. gallinarum 

[24]. The morphology of the isolated Pasteurella spp. in 
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Gram's staining exhibited gram negative, coccobacillary 

organism and arranged singly or in paired which was 

supported by [25]. Bipolar appearance of P. multocida 

recorded in this study is in agreement with the findings of 

other workers [26]. In the present study, multiplex PCR assay 

was performed for confirmation of bacterial isolates. Based 

on analysis 2 isolates of Salmonella spp., 3 isolates of E. coli 

and 2 isolates of Pasteurella spp. showed 100% specificity. 

The results of PCR of the present study closely agree with 

the findings of [27] [30] [31] [32] [33]. This method can be 

applied to other bacterial species directly obtained from 

affected tissues as well as grown on media.  

6. Conclusion 

Considering the findings of this research work, it may be 

concluded that- Respiratory tract of animals harbor five 

genera of bacteria such as: E. coli, Salmonella spp., 

Pasteurella spp., Bacillus spp. and Staphylococcus spp. 

Recovery of bacteria was higher in adults as compared to 

young ducks. Lung harbor highest number of bacteria 

followed by air sacs, tracheal washing and swab of 

infraorbital sinus. Bacteria isolated from respiratory tract 

showed three antimicrobial sensitivity profiles such as: 

sensitive, intermediate and resistant. All of the isolates were 

sensitive to Amoxycillin, Ciprofloxin, Gentamycin, and 

Kanamycin. The most resistant antibiotic was Tetracycline 

and Erythromycin. Multidrug resistant bacteria isolated from 

respiratory tract of ducks might have resulted from 

indiscriminate use of antibiotics for treatment. 
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