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ABSTRACT 
 
Salmonellosis is one of the most common bacterial diseases of poultry which have a great 
detrimental effect. A very few number of research previously conducted on occurrence, isolation, 
identification and susceptibility of Salmonella sp. in pigeon at Bangladesh. Therefore present 
research was carried out to determine the isolation, identification and susceptibility of Salmonella 
sp. in pigeons at Kamrangirchar, Dhaka, Bangladesh. A total of 1559 diseased pigeons were 
examined from the first July to last August 2019. They were grouped, into two categories, according 
to age squabs (0-21 days) and adults (>22 days). Fifty (50) samples were randomly collected from 
15 different small-scale farms in the study area. Fecal samples from live pigeons and tissue (liver 
and lung) samples from the freshly dead birds were examined to detect, isolate, and identify 
Salmonella sp. by Gram’s staining technique and after enrichment of samples in the peptone water 
followed by growth in S.S. Agar, and X.L.D. Agar simultaneously. The findings of the study revealed 
that 32 (64%) of samples were positive for Salmonella sp. It also assured that out of 15 farms, 8 
farms were infected with salmonellosis consisting of 305 pigeons. The occurrence of Salmonella sp. 
at the study area within study period in pigeons was 19.56% (305 in 1559). The present study 
showed that squabs (55.08%) are more susceptible to salmonellosis than adults (44.92%). This 
study was conducted for the first time in Kamrangirchar, Dhaka, and the time has come to take the 
necessary steps to save pigeon farming. 
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I. Introduction 
Bangladesh is the world's most densely populated country, with approximately 170 million people 
crammed into a land area of only 1,47,570 square kilometers. About 21.8 percent of the country's 
population is poor and struggles to make ends meet on a daily basis (BBS, 2018). The poultry industry 
is one of Bangladesh's most promising industries, contributing significantly to the country's economy. 
This industry is also involved in arranging food security and self-employment, creating purchasing 
power and reducing poverty at a large scale, supplying quality protein to the people of Bangladesh at 
the lowest price in the world (Mohammad et al., 2014).  
 
Poultry birds refer to a vast group of birds consisting of about 12 species. Chickens, ducks, geese, 
swan, guinea fowl, quail, pigeon, pheasant, turkeys, emu and ostriches are generally considered as 
poultry birds (The American Heritage: Dictionary of the English Language, 2009). Because of their 
short reproduction and incubation periods, the poultry industry is the most efficient and cost-effective 
source of animal protein in the shortest amount of time. However, it is still unable to close the animal 
protein supply and demand gap due to rising future demand. Although commercial broiler and layer 
farms fulfil the present requirement of protein, nowadays, people feel monotonous with chicken meat 
and desire another safe meat. So many people start pigeon farming to meet public demand and 
become financially prosperous. Bangladesh had a pigeon population of 13.8 million, with 12 percent 
kept on what are known as commercial farms (BBS, 2017). Such farms, however, were not identified. 
Pigeons kept in commercial farm conditions constituted less than 1% of Bangladesh's poultry 
population in no division (Dolberg, 2008). Domestic pigeons have been raised for meat in Bangladesh 
for a long time. Columba livia (Paul et al., 2015), the scientific name for the common pigeon, is the 
ancestor of the domestic pigeon. Pigeons fall into three groups, i.e. poultry pigeons, carrier and racing 
pigeons. Their distribution has made them readily accessible subjects for study. They are accustomed 
to living close to human beings and are readily bred to provide squabs for the table. Besides, some 
foreign pigeons like Porter, King, etc., cannot hatch their eggs, but our indigenous pigeons can hatch 
those pigeon eggs. So, it has a good scope for breeding foreign breeds in the country.  
 
The pigeon is one of the indigenous poultry species, reared conventionally by the poor farmers to 
maintain their livelihood. In the past, female household members are engaged with pigeon rearing. 
Pigeon rearing has become a popular second job for many people, including students. Pigeons are 
plentiful and squab meat is in high demand because of its delicacy and flavour (Asaduzzaman et al., 
2012). In order to help the livestock sector's GDP growth, poultry producers are hoping that pigeon 
and quail meat, a potential future substitute for chicken, will be developed (Basit et al., 2006). 
Salmonellosis is one of the most common pigeon diseases caused by S. typhimurium and S. enteritidis. 
The disease is passed down from parents to their young pigeons and it can also be passed down from 
sick pigeons through contaminated water or food. Rodents, cockroaches and humans can transmit 
salmonella sp., but this is a rare occurrence. A high mortality rate in pigeon squabs on their first day of 
life indicates that they have been infected with Salmonella sp. (Ahmed et al., 2015). It affects adult 
pigeons slowly and causes diarrhoea, anorexia and polydipsia in the gastrointestinal tract. Pigeons 
begin to lose weight and develop joint inflammation. If left untreated, these inflammations can lead to 
arthritis or even paralysis. Pigeons avoid flying in some cases and become exhausted quickly. The 
pigeons' spleen and liver grow in size and nodules in their internal organs can develop (Dumitrache, 
2013). Young domestic birds have suffered severe losses as a result of this organism. S. typhimurium 
causes significant squab losses in pigeon lofts; squabs either die soon after hatching or develop 
swollen wing joints, rendering them unable to fly. In fetal cases, infection with this organism causes 
enteritis, diarrhoea and septicemia. Another significant symptom is neuromotor defects that result in 
encephalitis or inner ear infection (Ahmed et al., 2015). 
 
However, Salmonella sp. infections occur very frequently in pigeons and are the most common carriers 
of the bacteria. It is tough to control (Filho et al., 2009) and also involved in zoonosis (Mahmud et al., 
2011). Salmonella sp. is common in the poultry fecal samples (Assèta et al., 2013) as it can survive low 
pH of GIT (Foley et al., 2013). Salmonella enterica (subsp. Enterica serovar Typhimurium variant 
Copenhagen) is a host-adapted strain (Rabsch et al., 2002; Pasmans et al., 2003). Host-adapted 
Salmonella sp. isolates are extremely lethal for pigeons (Uzzau et al., 2000; Pasmans et al., 2003). The 
most striking examples of this apparent adaptation to one particular host reservoir are the serotype 
Typhimurium phage types DT2 and DT99 cultured from pigeons (Rabsch et al. 2002). The study's 
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objectives were to know the occurrence, isolate and identify Salmonella sp. and the susceptibility of 
Salmonella sp. in the study area. 
 
 
II. Materials and Methods 
Study area  
The study was carried out in the Kamrangirchar area, Dhaka, Bangladesh, where many small-scale 
pigeon farms are located. Usually, the farmers rear the pigeon as their pet and as racing birds. 
Sometimes, the pigeons earned glory to the farmers by winning race. 
 
Study period 
The study period was two months (From 1st July to 31st August 2019). 
 
Collection of data 
Required data of pigeon diseases on the study period was collected from the bird disease register from 
the Thana Livestock Office and Veterinary Hospital. In the study period, a total of 1559 diseased 
pigeons were examined. 
 
Sampling 
A total of fifty (50) samples consisting of forty (40) fecal samples from different farms and ten (10) 
liver and lung samples from the freshly dead birds were collected from the area. 
 
Sample collection and processing 
About one (01) gram of fecal swab forty (40) was randomly collected from the Recto-Anal Junction of 
local pigeons in a sterile plastic container in the morning and shifted immediately to CDIL, Dhaka, for 
further processing investigation. The remaining ten (10) liver and lung samples were collected from 
the freshly dead pigeons after post-mortem examination, taken in a sterile plastic container and sent 
in an icebox to CDIL, Dhaka, for further investigation.  
 
Isolation and identification of Salmonella Sp. 
For 24 hours, the fecal and swab samples (liver and lung) were kept in Buffered Peptone Water that 
had been pre-enriched. Then, from each BPW tube, a loop full of enriched culture was put on Xylose-
Lysine-Desoxycholate Agar (X.L.D. Agar) and Salmonella-Shigella Agar (S.S. Agar) plates and incubated 
for 24 hours at 37°. The selective differential agar plates were checked to see if they had typical 
colonies. Salmonella sp. was found in both the X.L.D. Agar and the S.S. Agar. 
 
Microscopic study by Gram’s staining method 
The purity of salmonella colony from X.L.D. Agar/S.S. Agar was confirmed by Gram’s staining method 
was conducted by following the method described in the manual of veterinary investigation laboratory 
technique (Smith and Hussey, 2005) to study morphology and staining characters. 
 
 

III. Results and Discussion   
A total of fifty (50) samples were collected, consisting which forty (40) were fecal and ten (10) were 
tissue (liver and lung) samples. 
 
Post mortem findings on suspected salmonellosis in pigeon 
After post mortem examination, the observed gross lesions were as  

1. Small, white, necrotic foci in the liver (Figure 01). 
2. Liver became swollen and fragile. 
3. Distinctive coppery bronze sheen on the surface of the liver. 
4. Turbid yellow color fluids in the peritoneal cavity. 
5. Congested liver. 
6. Hemorrhagic ova with prominent thicken stalks. 
7. Peritonitis.  
8. Pericarditis. 
9. Vent was wet with whitish feces. 
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Figure 01. Liver exhibiting congestion and multifocal necrosis 

 
In pigeons, splenomegaly, grey necrotic foci with petechial haemorrhage in lungs, pale and discoloured 
livers were observed. In young pigeons, yolk sac infection, pneumonia, hepatitis were the most 
common lesions (Shivaprasad et al. 2008). In chronic causes, an abdominal abscess can be found in the 
pigeon (Bayram et al., 2016). 
 
Isolation and identification of Salmonella Sp. 
Based on the staining, cultural, morphological and biochemical properties of Salmonella sp. positive 
samples were identified.  
 
Gram’s staining characteristics: The following cultural properties were found under the microscope 
(Figure 02). 

1. Gram negative (-). 
2. Small in shape. 
3. Rod shaped organisms. 
4. Organisms usually arranged singly and sometimes in pair. 
5. Motile organisms. 

 
Figure 02. Gram-negative rod-shaped Salmonella sp. under microscope (100X). 

 
Morphological characterization revealed that the isolates were Gram negative, short rod shaped 
organisms and after the motility test they also found that they were motile (Mondal et al., 2008). 
Kenneth (2004) also reported that Salmonella sp. is a motile, rod shaped and gm (-) organism. 
 
Xylose lysine desoxycholate agar (X.L.D agar): Colorless to pale pink colonies, medium red to red 
violet, colonies mostly with black centered colonies in the X.L.D agar culture plate indicates positive 
for Salmonella sp. (Figure 03). In XLD culture plates, pale pink colonies, medium red to red violet, 
colonies mostly with black centred were observed has been stated previously by Forbes et al. (2007). 
Similarly, H. van der Zee (2003) reported that Salmonella sp. produces red coloured black centred 
colonies after 24 hours incubation at 37° temperature in X.L.D. Agar. On the other hand John C. 
Christenson et al. (2018) revealed X.L.D agar is one of the most used and appropriate selective media 
for isolating Salmonella sp. 
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Figure 03. Black centred colonies of Salmonella sp. on X.L.D. Agar. 

 
Salmonella-Shigella Agar (S.S. Agar): Colorless, usually with black centred colonies in the S.S. agar 
culture plate, indicates positive for Salmonella sp. (Figure 04). H. van der Zee (2003) stated that 
Salmonella sp. produces colourless black centred colonies after 24 hours incubation at 37° 
temperature in S.S. agar. Similarly, John C. Christenson et al. (2018) also documented that S.S agar is 
the most used and best selective media for isolating Salmonella sp.  
 

 
Figure 04. Black centered colonies of Salmonella sp. on S.S. Agar 

 
Prevalence of Salmonella sp. in study area 
A total of 1559 diseased affected pigeons were observed in the study period at TLOVH (Thana 
Livestock Office and Veterinary Hospital), Kamrangirchar, Dhaka. Fifty (50) samples were randomly 
collected from 15 different small-scale farms in the study area. Table 01 shows that thirty-two (32) or 
sixty-four percentage (64%) of samples of fifty (50) pigeons were found positive for Salmonella sp. 
Total fecal samples were forty (40) in which twenty four (24) or sixty percentage (60%) samples were 
found positive. Total tissue samples were ten (10), of which eight (8) or eighty percentages (80%) of 
samples were found positive. Our findings are in the same line as Asséta et al. (2013), who reported 
more than 50% of poultry were positive to the Salmonella sp. infection. However, Cedarose et al. 
(2007) documented a slightly lower percentage of about 47% of poultry were found positive in 
conventional farms.  
 
Table 01.  Positive isolates of Salmonella sp. in pigeons of the study area 

Total  
sample 

Sample 
type 

No. of sample 
tested 

Cultural examination 
Total positive 
Salmonella sp. 

No. of positive No. of negative No. % 

50 
Fecal 40 24 16 24 60 
Tissue 10 8 2 8 80 

Total - 50 32 24 32 64 
  
Table 02 shows that the occurrence of Salmonella sp. in Kamrangirchar thana, Dhaka was 19.56% 
within the study period. Rahman et al. (2017) found that the occurrence of Salmonella sp. In pigeon is 
28.57% in their study. 
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Table 02. Occurrence of Salmonella sp. in pigeons of the study area. 
Total observed diseased 
population of pigeons 

No. of Salmonella sp. affected pigeons Occurrence (%) 

1559 305 19.56 
 
Table 03 shows that the age group 0-21 days (squabs) were 55.08% and 22+ days (adults) were 
44.92% susceptible to the Salmonella sp. infection. The table indicates that the squabs are more 
susceptible to Salmonella sp. infection than the adult pigeons supported by the Ahmed et al. (2015). 
 
Table 03. Susceptibility of Salmonella sp. in different age groups of pigeons at the study area 

Age group No. of affected Susceptibility (%) 
0-21 days (Squabs) 168 55.08 
22+ days (Adults) 137 44.92 

 

 
IV. Conclusion 
Pigeon farming can emerge as a strong agro-based industry in Bangladesh shortly. One of the 
significant constraints of pigeon farming is the outbreak of different devastating diseases, including 
salmonellosis. Study revealed that X.L.D agar and S.S. agar could be excellent culture mediums for 
Salmonella sp. isolation. Out of 50 samples 32 (64%) samples were positive for fecal and tissue sample 
(lung and liver) Salmonella sp. isolates. The occurrence of Salmonella sp. at the study area in pigeons 
were 19.56% (305 in 1559). The present study showed squabs (55.08%) are more susceptible to 
salmonellosis than adults (44.92%). Due to the inconvenient number of studies on salmonellosis in 
pigeons in Bangladesh, further study should be conducted to pursue the latest results on the 
occurrence, isolation, identification and susceptibility of salmonellosis in pigeons in Bangladesh. Since 
pigeons act as the common carriers of the Salmonella sp. and salmonellosis is a zoonotic disease, 
awareness should be created to control salmonellosis in pigeon.  Proper management, feeding and 
vaccination should be done following the advice of registered veterinarians.  
 

 
Acknowledgement 

The authors would like to thank the “Almighty Allah”, the omnipotent, omnipresent and omniscient; 
who empowers the authors to work of this dimension and the manuscript successfully. In addition the 
authors likes to thank all the staffs of Central, Disease Investigation Laboratory (CDIL), Dhaka for 
providing the laboratory facilities, their technical support and cooperation during laboratory 
evaluation of samples to carry out this research. 
 
 

V. References 
[1]. Ahmed, A., Hala, S., Ibrahim, El-S., Sarah, Y. and Roshan, M. (2015). Seroprevalence of 

Salmonellosis among Pigeon and its surrounding environment in Egypt and isolation of 
Salmonella species. IJAVMS. 9(3): 107-117. 

[2]. Asaduzzaman, M., Mahiuddin, M., Howlider, M. A. R., Hossain, M. M. and Yeasmin, T. (2012). 
Pigeon farming in Gouripur Upazilla of Mymensingh District. Bangladesh Journal of Animal 
Science., 38(1&2),142 – 150.  https://doi.org/10.3329/bjas.v38i1-2.9923 

[3]. Assèta, K., Taru, L., Aulu, L., Alfred, S. T.,  Nicholas, B., Anja, S. and Kaisa, H. (2013). Prevalence 
and Characterization of Salmonella enterica from the Feces of Cattle, Poultry, Swine and 
Hedgehogs in Burkina Faso and Their Comparison to Human Salmonella Isolates. BMC 
microbiology, 13(1), 1-9. https://doi.org/10.1186/1471-2180-13-253 

[4]. Bangladesh Bureau of Statistics (BBS) (2017). Yearbook of Agricultural Statistics-2017. 
Bangladesh Bureau of Statistics, Ministry of Planning, Dhaka. 

[5]. Bangladesh Bureau of Statistics (BBS) (2018). Statistical Yearbook of Bangladesh. Bangladesh 
Bureau of Statistics, Ministry of Planning, Dhaka. 

[6]. Basit, M. T., Pervez, K., Avais, M. and Rabbani, I. (2006). Prevalence and Chemotherapy of 
Nematodes Infestation in Wild and Domestic Pigeons and Its Effects on Various Blood 
Components. Journal of Animal and Plant Sciences,16(1-2), 24-27. 

http://www.journalbinet.com/
https://doi.org/10.3329/bjas.v38i1-2.9923
https://doi.org/10.1186/1471-2180-13-253


Hasan et al. (2021) / J. Biosci. Agric. Res. 28(02): 2381-2388                      https://doi.org/10.18801/jbar.280221.289 

2387 
Published with open access at journalbinet.com 
EISSN: 2312-7945, ©2021 The Authors, Research paper 

[7]. Bayram, L. and Aydin, F. (2016). An Abdominal Cavity Abscess Associated with 
Salmonellaentericaserovar Typhimurium Phage Type DT2 in a Dog: A Case Report. Veterinarni 
Medicina, 61(5), 272-278. https://doi.org/10.17221/8883-VETMED 

[8]. Cedarose, E. S., Peter, B. B. and Wondwossen, A. G. (2007). Comparative Investigation of 
Prevalence and Antimicrobial Resistance of Salmonella Between Pasture and Conventionally 
Reared Poultry. Avian Diseases, 51(1), 112-117. https://doi.org/10.1637/0005-
2086(2007)051[0112:CIOPAA]2.0.CO;2 

[9]. Dolberg, F. (2008). FAO Animal Production and Health Division, Poultry Sector Country 
Review, Bangladesh. 

[10]. Dumitrache, D. (2013). Salmonellosis and Mycoplasmosis in pigeons. Journal of Applied 
Microbiology, 78(1), 11-33. 

[11]. Filho, R. A., De Paiva, J. B., ArgūelloYm, Da Silva M. D., Gardin, Y., Resende, F., Junior, A. B. and 
Sesti, L. (2009).  Efficacy of Several Vaccination Programmes in Commercial Layer and Broiler 
Breeder Hens in Experimental Challenge with Salmonella entirica serovar Enteritidis. Avian 
Pathology, 38(5), 367-75. https://doi.org/10.1080/03079450903183645 

[12]. Foley, S. L., Jhonson, T. J., Ricke, S. C., Nayak, R. and Danzeisen, J. (2013). Salmonella 
Pathogenicity and Host Adaption in Chicken Associated Serovars. Microbiology and Molecular 
biology Reviews, 77(4), 582-607. https://doi.org/10.1128/MMBR.00015-13 

[13]. Forbes, B. A., Sahm, D. F., Bailey, W. R., Weissfeld, A. S. and Scott, E. G. (2007). Bailey & Scott's 
diagnostic microbiology. Mosby. Pp 338. 

[14]. H. van der Zee. (2003). Handbook of Culture Media for Food Microbiology. Media for the 
isolation of Salmonella. Chapter 13. Pp: 195-208. https://doi.org/10.1016/S0740-
0020(02)00150-8  

[15]. John, C., Christenson, Korgenski, E. K. and Ryan, F. R. (2018). Principles and Practice of 
Pediatric Infectious Diseases. Part IV. Laboratory Diagnosis and Therapy for Infectious Disease. 
Pp: 1422-1434. https://doi.org/10.1055/s-0037-1617414 

[16]. Kenneth, T. (2004). The Good, the Bad and the Deadly. Science Magazine, 304, 1421.  
https://doi.org/10.1126/science.304.5676.1421b 

[17]. Mahmud, M. S., Bari, M. L. and Hossain, M. A. (2011). Prevalence of Salmonella serovars and 
Antimicrobial Resistance Profiles in Poultry of Savar Area, Bangladesh. Foodborne Pathogens 
and Disease, 8(10), 1111-8. https://doi.org/10.1089/fpd.2011.0917 

[18]. Mohammad, K. I., Mohammed, F. U. and Md. MA. (2014). Challenges and Prospects of Poultry 
Industry in Bangladesh. European Journal of Business and Management, 6, 116-127. 

[19]. Mondal, T., Khan, M. S. R., Alam, M., Purakayastha, M., Das, M. and Siddique, M. P. (2008). 
Isolation, Identification and Characterization of Salmonella from Duck. Bangladesh Journal of 
Veterinary Medicine, 6(1), 07–12. https://doi.org/10.3329/bjvm.v6i1.1331 

[20]. Pasmans, F., Van Immerseel, F., Heyndrickx, M., Martel, A., Godard, C., Wildemauwe C, 
Ducatelle, R. Haesebrouck, F. (2003). Host Adaptation of Pigeon Isolates of Salmonella enterica 
subsp. entericaserovar Typhimurium variant Copenhagen Phage Type 99 is Associated with 
Enhanced Macrophage Cytotoxicity. Infection and Immunity, 71, 6068–6074 
https://doi.org/10.1128/IAI.71.10.6068-6074.2003 

[21]. Paul, T. K., Amin, M. R., Alam, M. A., Rahman, M. K. and Sarker, Y. A., et al. (2015). Occurrence of 
pigeon diseases at Khulna Sadar, Bangladesh. Bangladesh Journal of Veterinary Medicine, 
13(2), 21-25.  https://doi.org/10.3329/bjvm.v13i2.26616 

[22]. Rabsch, W., Andrews, H. L., Kingsley, R. A., Prager, R., Tschape, H., Adams, L. G. and Baumler, A. 
J.. (2002). Salmonella enterica serotype Typhimurium and Its Host-adapted Variants. Infection 
and Immunity. 70, 2249–2255. https://doi.org/10.1128/IAI.70.5.2249-2255.2002 

[23]. Rahman, M. M., Rahman, M. M., Meher, M. M., Khan, M. S. I. and Anower, A. K. M. M. (2017). 
Isolation and antibiogram of Salmonella spp. from duck and pigeon in Dinajpur, 
Bangladesh. JAVAR, 3(4), 386–391. https://doi.org/10.5455/javar.2016.c177 

[24]. Shivaprasad, H. L., and Barrow, P. A. (2008). Pullorum disease and fowl typhoid. Diseases of 
poultry, 12th  ed. YM Saif, AM Fadley, JR Glisson, LR McDougald, LK Nolan, and DE Swayne, eds. 
Blackwell Publishing, Ames, IA, 620-634. 

[25]. Smith, A. C. and Hussey, M. A. (2005). Gram stain protocols. American Society for 
Microbiology, 1, 14. 

[26]. The American Heritage: Dictionary of the English Language (2009). 4th edition. Houghton 
Mifflin Company. 

https://doi.org/10.18801/jbar.280221.289
http://www.journalbinet.com/
https://doi.org/10.17221/8883-VETMED
https://doi.org/10.1637/0005-2086(2007)051%5b0112:CIOPAA%5d2.0.CO;2
https://doi.org/10.1637/0005-2086(2007)051%5b0112:CIOPAA%5d2.0.CO;2
https://doi.org/10.1080/03079450903183645
https://doi.org/10.1128/MMBR.00015-13
https://doi.org/10.1016/S0740-0020(02)00150-8
https://doi.org/10.1016/S0740-0020(02)00150-8
https://doi.org/10.1055/s-0037-1617414
https://doi.org/10.1126/science.304.5676.1421b
https://doi.org/10.1089/fpd.2011.0917
https://doi.org/10.3329/bjvm.v6i1.1331
https://doi.org/10.1128/IAI.71.10.6068-6074.2003
https://doi.org/10.3329/bjvm.v13i2.26616
https://doi.org/10.1128/IAI.70.5.2249-2255.2002
https://doi.org/10.5455/javar.2016.c177


Occurrences, isolation, identification and susceptibility of Salmonella sp. in pigeons 

2388 
Published with open access at journalbinet.com 
EISSN: 2312-7945, © 2021 The Authors, Research paper 

[27]. Uzzau, S., Brown, D. J., Wallis, T., Rubino, S., Leori, G., Bernard, S., Casadesu´S, J., Platt, D. J. and 
Olsen, J. E. (2000). Host Adapted Serotypes of Salmonella enterica. Epidemiology and Infection, 
125, 229–255. https://doi.org/10.1017/S0950268899004379 

 
 

HOW TO CITE THIS ARTICLE? 
 

Crossref: https://doi.org/10.18801/jbar.280221.289 
 
MLA 
Hasan, M. I. et al. “Occurrences, isolation, identification and susceptibility of Salmonella sp. in pigeons at 
Kamrangirchar thana, Dhaka, Bangladesh”. Journal of Bioscience and Agriculture Research, 28(02), (2021): 
2381-2388. 
 
APA 
Hasan, M. I., Islam, M. S., Ansari, W. K., Chowdhury, G. A., Das, S. K. and Anower, A. K. M. M. (2021). Occurrences, 
isolation, identification and susceptibility of Salmonella sp. in pigeons at Kamrangirchar thana, Dhaka, 
Bangladesh. Journal of Bioscience and Agriculture Research, 28(02), 2381-2388. 
 
Chicago 
Hasan, M. I., Islam, M. S., Ansari, W. K., Chowdhury, G. A., Das, S. K. and Anower, A. K. M. M. “Occurrences, 
isolation, identification and susceptibility of Salmonella sp. in pigeons at Kamrangirchar thana, Dhaka, 
Bangladesh”. Journal of Bioscience and Agriculture Research, 28(02), (2021): 2381-2388. 
 
Harvard 
Hasan, M. I., Islam, M. S., Ansari, W. K., Chowdhury, G. A., Das, S. K. and Anower, A. K. M. M. 2021. Occurrences, 
isolation, identification and susceptibility of Salmonella sp. in pigeons at Kamrangirchar thana, Dhaka, 
Bangladesh. Journal of Bioscience and Agriculture Research, 28(02), pp. 2381-2388. 
 
Vancouver 
Hasan, MI, Islam, MS, Ansari, WK, Chowdhury, GA, Das, SK and Anower, AKMM. Occurrences, isolation, 
identification and susceptibility of Salmonella sp. in pigeons at Kamrangirchar thana, Dhaka, Bangladesh. Journal 
of Bioscience and Agriculture Research, 2021 December, 28(02): 2381-2388. 
 
 
 

Journal BiNET | Scientific Publication 

 Faster processing & peer review 

 International editorial board 

 29 business days publication 

 Greater audience readership 

 Indexing &bibliographic integration 

 Social sharing enabled 

Submissionor email to submit@journalbinet.com 

www.journalbinet.com/article-submission-form.html 

 

Access by Smart Phone 

 

http://www.journalbinet.com/
https://doi.org/10.1017/S0950268899004379
https://doi.org/10.18801/jbar.280221.289
mailto:submit@journalbinet.com
http://www.journalbinet.com/article-submission-form.html

