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CHAPTER-IV

RESULTS
Of the 127 chickens screened for the presence of Gallibacterium, 62 and 65 were broiler and layer, respectively.  Swabs were taken from different organs, particularly from those where pathological lesions were noticed during post mortem examinations. Bird by bird, Table 7 is shown with farm and bird statistics and the probable post mortem examination findings and the status of Gallibacterium after bacteriological culturing on blood agar followed by catalase and oxidase tests. In this study if ≥1 swab sample was positive for Gallibacterium, the entire bird was considered positive for it. From some chickens, the characteristic colonies of Gallibacterium on blood agar plates, as evidenced with smooth and shiny, greyish, semi transparent, circular raised colonies with an entire margin and butyrous consistency with distinctive β-haemolysis are portrayed in Figure 2. All isolates showing clear β-haemolysis were positive for catalase and oxidase tests, indicating that they belonged to Gallibacterium based on cultural properties. 
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Figure 2.  Blood agar plates showing growth of Gallibacterium with characteristic β haemolysis

Table 7. An over view of 127 chickens  investigated for Gallibacterium in this study
	No of Chickens Sampled
	Lab/Hospital from where samples were collected
	Farm Location
	Production
Type 
	Sex
F/M
	Age
Days/
Weeks
	Sample Collection
Site
	Post Mortem
Findings
	Gallibacterium status

+/-

	Laboratory of Department of Pathology, Chittagong Veterinary and Animal Sciences University (PTHL, CVASU)
	

	1
	PTHL, CVASU
	Patia
	Layer
	F
	19 days
	Cloaca
	Swollen and Gelatinous bursa         
	-

	2
	PTHL, CVASU
	Patia
	Layer
	F
	25 days
	Cloaca
	Swollen and Gelatinous bursa         
	-

	3
	PTHL, CVASU
	Patia
	Broiler
	 
	20 days
	Pericardium
	Pericarditis
	-

	4
	PTHL, CVASU
	Patia
	Broiler
	 
	20 days
	Cloaca
	Swollen  bursa       
	-

	5
	PTHL, CVASU
	Patia
	Broiler
	 
	15 days
	Peritonium
	Water bubble over Peritonium
	+

	6
	PTHL, CVASU
	Chandanaish
	Broiler
	 
	15 days
	Cloaca
	Swollen bursa
	-

	7
	PTHL, CVASU
	Shitakundo
	Broiler
	 
	19 days
	Cloaca
	Swollen bursa
	-

	
	
	
	
	
	
	Liver
	Congestion in Liver
	-

	8
	PTHL, CVASU
	Raoujan
	Broiler
	 
	17 days
	Cloaca
	Haemorrhage in intestine, cecal tonsil, 
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-

	9
	PTHL, CVASU
	Boalkhali
	Broiler
	 
	7 days
	Pleura
	Whitish pleura
	-

	10
	PTHL, CVASU
	Patia
	Broiler
	
	7 days
	Peritonium
	Visceral Gout,
Fluid in intestine
	-

	
	
	
	
	
	
	Cloaca
	 
	-

	11
	PTHL, CVASU
	Patia
	Broiler
	 
	9 days
	Peritonium
	Whitish 
Peritonium
	-

	12
	PTHL, CVASU
	Mirsarai
	Broiler
	 
	27 days
	Cloaca
	Peritonitis,
Pericarditis
	-

	13
	PTHL, CVASU
	Cox' Bazar
	Layer
	F
	25 days
	Cloaca
	Haemorrhage in
 intestine, cecal tonsil, 
	-

	No of Chickens Sampled
	Lab/Hospital from where samples were collected
	Farm Location
	Production
Type 
	Sex
F/M
	Age
Days/
Weeks
	Sample Collection
Site
	Post Mortem
Findings
	Gallibacterium status

+/-

	14
	PTHL, CVASU
	Rangamati
	Layer
	F
	67 wks
	Trachea
	Congestion in Trachea
	+

	
	
	
	
	
	
	Cloaca
	 
	-

	
	
	
	
	
	
	Oviduct
	Salpingitis
	-

	
	
	
	
	
	
	Ovaries
	Oophoritis
	-

	
	
	
	
	
	
	Peritonium
	Peritonitis
	-

	15
	PTHL, CVASU
	 
	Broiler
	 
	18 days
	Peritonium
	Peritonitis
	-

	
	
	
	
	
	
	Cloaca
	 
	-

	16
	PTHL, CVASU
	 
	Layer
	 
	65 wks
	Trachea
	Congestion in Trachea
	+



	
	
	
	
	
	
	Ovary
	Deformed ovaries
	-

	
	
	
	
	
	
	Cloaca
	 
	-

	17
	PTHL, CVASU
	Patia
	Broiler
	 
	14 days
	Cloaca
	Haemorrhage in
 intestine, cecal tonsil
	-

	18
	PTHL, CVASU
	Patia
	Broiler
	 
	27 days
	Trachea
	Congestion in Trachea
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-

	
	
	
	
	
	
	Peritonium
	Peritonitis
	-

	
	
	
	
	
	
	Cloaca
	 
	-

	19
	PTHL, CVASU
	Boalkhali
	Layer
	F
	27 wks
	Trachea
	Congestion in Trachea
	+

	
	
	
	
	
	
	Peritonium
	Peritonitis
	-

	
	
	
	
	
	
	Cloaca
	 
	-

	20
	PTHL, CVASU
	Patia
	Broiler
	 
	8 days
	Trachea
	Congestion in Trachea
	-

	No of Chickens Sampled
	Lab/Hospital from where samples were collected
	Farm Location
	Production
Type 
	Sex
F/M
	Age
Days/
Weeks
	Sample Collection
Site
	Post Mortem
Findings
	Gallibacterium status

+/-

	21
	PTHL, CVASU
	Hathazari
	Broiler
	 
	12 days
	Liver
	Perihepatitis
	-

	
	
	
	
	
	
	Cloaca
	 
	-

	22
	PTHL, CVASU
	Agrabad
	Broiler
	 
	17 days
	Peritonium
	Peritonitis
	-

	
	
	
	
	
	
	Cloaca
	 
	-

	Laboratory of Department of Physiology and Pharmacology, Chittagong Veterinary and Animal Sciences University (PHL, CVASU)

	23
	PHL, CVASU
	Chandanaish
	Broiler
	 
	11 days
	Cloaca
	Gelatinous bursa
	-

	24
	PHL, CVASU
	Chandanaish
	Layer
	F 
	27 wks
	Trachea
	Congestion in Trachea
	-

	
	
	
	
	
	
	Cloaca
	 
	-

	25
	PHL, CVASU
	Boalkhali
	Layer
	F
	16 wks
	Peritonium
	Peritonitis
	-

	26

 
	PHL, CVASU
	Boalkhali
	Broiler
	 
	25 days
	Peritonium
	
	-

	
	
	
	
	
	
	Cloaca
	 
	-

	27
	PHL, CVASU
	Kattali
	Broiler
	
	30 days
	Trachea
	Congestion in Trachea
	+

	S. A. Quadery Teaching Veterinary Hospital, Chittagong Veterinary and Animal Sciences University (SAQTVH, CVASU)
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	28
	SAQTVH, CVASU
	Vatiary
	Broiler
	
	15 days
	Cloaca
	Swollen and Gelatinous bursa         
	-

	29
	SAQTVH, CVASU
	Hathazari
	Broiler
	
	20 days
	Liver
	Perihepatitis
	-

	30
	SAQTVH, CVASU
	Mirsarai
	Broiler
	
	12 days
	Cloaca
	Haemorrhage in bursa
	-

	31
	SAQTVH, CVASU
	Kattali
	Broiler
	
	25 days
	Peritonium
	Peritonitis
	-

	32
	SAQTVH, CVASU
	Agrabad
	Broiler
	 
	18 days
	Peritonium
	Peritonitis
	-

	No of Chickens Sampled
	Lab/Hospital from where samples were collected
	Farm Location
	Production
Type 
	Sex
F/M
	Age
Days/
Weeks
	Sample Collection
Site
	Post Mortem
Findings
	Gallibacterium status

+/-

	33
	SAQTVH, CVASU
	Patia
	Broiler
	 
	7 days
	Peritonium
	Peritonitis, Fluid in the abdominal cavity.
	-

	34
	SAQTVH, CVASU
	Patia
	Broiler
	 
	25 days
	Liver
	Perihepatitis
	-

	35
	SAQTVH, CVASU
	Hathazari
	Broiler
	 


	22 days
	Peritonium
	Peritonitis
	-

	
	
	
	
	
	
	Liver
	Perihepatitis, congested liver
	-

	
	
	
	
	
	
	Cloaca
	 
	-

	36
	SAQTVH, CVASU
	Kattali
	Broiler
	
	16 days
	Peritonium
	Peritonitis
	-

	
	
	
	
	
	 
	Cloaca
	Fluid in the abdominal cavity.
	-

	37
	SAQTVH, CVASU
	Patia
	Broiler
	 
	16 days
	Peritonium
	Peritonitis
	-

	38
	SAQTVH, CVASU
	Bashkhali
	Broiler
	 
	3 days
	Peritonium
	Peritonitis, Unabsorbed yolk
	-

	
	
	
	
	
	
	Cloaca
	 
	-

	39
	SAQTVH, CVASU
	Doublemooring
	Broiler
	 
	18 days
	Cloaca
	 
	-

	40
	SAQTVH, CVASU
	Patia
	Broiler
	 
	35 days
	Trachea
	Congestion in Trachea
	+

	41
	SAQTVH, CVASU
	Bahaddarhut
	Broiler
	 
	35 day
	Cloaca
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+

	42
	SAQTVH, CVASU
	Bashkhali
	Broiler
	 
	27 days
	Peritonium
	 Peritonitis
	+

	43
	SAQTVH, CVASU
	Patia
	Broiler
	 
	24 days
	Cloaca
	 
	-

	44
	SAQTVH, CVASU
	Agrabad
	Broiler
	 
	32 days
	Peritonium
	 Peritonitis
	-

	45
	SAQTVH, CVASU
	Boalkhali
	Broiler
	 
	10 days
	Pericardium
	 Whitish pericardium
	-

	46
	SAQTVH, CVASU
	Shitakundo
	Broiler
	 
	10 days
	Cloaca
	 
	-

	No of Chickens Sampled
	Lab/Hospital from where samples were collected
	Farm Location
	Production
Type 
	Sex
F/M
	Age
Days/
Weeks
	Sample Collection
Site
	Post Mortem
Findings
	Gallibacterium status

+/-

	47
	SAQTVH, CVASU
	Jorargang
	Broiler
	 
	16 days
	Cloaca
	Swollen and gelatinous bursa
	-

	48
	SAQTVH, CVASU
	Mirsarai
	Broiler
	 
	28 days
	Trachea
	Congestion in Trachea
	-

	49
	SAQTVH, CVASU
	Bandar
	Broiler
	 
	6 days
	Peritonium
	Peritonitis, Fluid in the abdominal cavity.
	-

	50
	SAQTVH, CVASU
	Kotowali
	Broiler
	 
	30 days
	Cloaca
	Haemorrhage in bursa
	+

	51
	SAQTVH, CVASU
	Mirsarai
	Broiler
	 
	18 days
	Peritonium
	 Peritonitis
	-

	52
	SAQTVH, CVASU
	Patia
	Broiler
	 
	15 days
	Liver
	Perihepatitis
	-

	53
	SAQTVH, CVASU
	Patia
	Broiler
	 
	15 days
	Pericardium
	 whitish pericardium
	-

	54
	SAQTVH, CVASU
	Patia
	Broiler
	 
	22 days
	Cloaca
	Swollen and gelatinous bursa
	+

	Kotowali Veterinary Hospital, Chittagong (KVH, Ctg)
	

	55
	KVH, Ctg
	Satkania
	Broiler
	 
	27 days
	Cloaca
	Haemorrhage in bursa
	-

	56
	KVH, Ctg
	Satkania
	Broiler
	 
	28 days
	Cloaca
	Haemorrhage in bursa
	+

	57
	KVH, Ctg
	Chandanaish
	Broiler
	
	30 days
	Trachea
	Congestion in Trachea
	-

	
	
	
	
	
	
	Cloaca
	 
	+

	58
	KVH, Ctg
	Hathazari
	Broiler
	 

 
	9 days
	Trachea
	Whitish peritonium
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-

	
	
	
	
	
	
	Cloaca
	 
	+

	59
	KVH, Ctg
	Hathazari
	Broiler
	 
	6 days
	Trachea
	Nasal discharge,  exudate in Trachea.
	-

	
	
	
	
	
	
	Lung
	Whitish pleura
	+

	
	
	
	
	
	
	Cloaca
	 
	+

	No of Chickens Sampled
	Lab/Hospital from where samples were collected
	Farm Location
	Production
Type 
	Sex
F/M
	Age
Days/
Weeks
	Sample Collection
Site
	Post Mortem
Findings
	Gallibacterium status

+/-

	60
	KVH, Ctg
	Shantirhut
	Broiler
	 
	27 days
	Trachea
	Tracheal exudate
	+

	
	
	
	
	
	
	Liver
	Whitish peritonium
	+

	
	
	
	
	
	
	Cloaca
	 
	-

	61
	KVH, Ctg
	Shantirhut
	Broiler
	 
	25 days
	Trachea
	Congestion in Trachea
	-

	
	
	
	
	
	
	Liver
	Congestion in Liver
	-

	
	
	
	
	
	
	Cloaca
	 
	-

	Gazipur Sadar Veterinary Hospital (GSVH), Gazipur.
	

	62
	GSVH 1
	 
	Layer
	F
	20 wks
	Trachea
	Congestion in Trachea
	-

	63
	GSVH 2
	 
	Layer
	F
	30 wks
	Trachea
	Congestion in Trachea
	-

	64
	GSVH 3
	 
	Layer
	F
	21 days
	Trachea
	Congestion in Trachea
	+

	65
	GSVH 4
	 
	Layer
	F
	21 days
	Trachea
	Congestion in Trachea
	-

	66
	GSVH 5
	 
	Layer
	F
	42 wks
	Trachea
	Congestion in Trachea
	+

	67
	GSVH 6
	 
	Layer
	F
	40 wks
	Trachea
	Congestion in Trachea
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+

	68
	GSVH 7 
	 
	Layer
	F
	20 wks
	Trachea
	Congestion in Trachea
	+

	69
	GSVH 8
	 
	Layer
	M
	30 wks
	Cloaca
	 
	-

	70
	GSVH 9
	 
	Layer
	M
	21 days
	Cloaca
	 
	-

	71
	GSVH 1
	 
	Broiler
	 
	14 days
	Cloaca
	 
	-

	72
	GSVH 2
	 
	Broiler
	 
	25 days
	Cloaca
	 
	+

	No of Chickens Sampled
	Lab/Hospital from where samples were collected
	Farm Location
	Production
Type 
	Sex
F/M
	Age
Days/
Weeks
	Sample Collection
Site
	Post Mortem
Findings
	Gallibacterium status

+/-

	73
	GSVH 3
	 
	Broiler
	 
	30 days
	Cloaca
	 
	-

	74
	GSVH 4
	 
	Broiler
	 
	22 days
	Cloaca
	 
	+

	75
	GSVH 5
	 
	Broiler
	 
	25 days
	Cloaca
	 
	-

	76
	GSVH 6
	 
	Broiler
	 
	35 days
	Cloaca
	 
	-

	77
	GSVH 7 
	 
	Broiler
	 
	20 days
	Cloaca
	 
	+

	78
	GSVH 8
	 
	Broiler
	 
	30 days
	Cloaca
	 
	-

	79
	GSVH 9
	 
	Broiler
	 
	28 days
	Cloaca
	 
	-

	80
	GSVH 10
	 
	Broiler
	 
	20 days
	Cloaca
	 
	+

	81
	GSVH 11
	 
	Broiler
	 
	30 days
	Cloaca
	 
	-

	82
	GSVH 12
	 
	Broiler
	 
	25 days
	Cloaca
	 
	+

	Broiler Parent Flock, Hathazari, Chittagong.

	83
	Flock A 1
	Hathazari
	Layer
	F
	64 wks
	Cloaca
	 
	-

	84
	Flock A 2
	Hathazari
	Layer
	F
	64 wks
	Cloaca
	 
	-

	85
	Flock A 3
	Hathazari
	Layer
	F
	64 wks
	Cloaca
	 
	-

	86
	Flock A 4
	Hathazari
	Layer
	F
	64 wks
	Cloaca
	 
	-

	87
	Flock A 5
	Hathazari
	Layer
	F
	64wks
	Cloaca
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-

	88
	Flock A 6
	Hathazari
	Layer
	F
	64wks
	Cloaca
	 
	-

	89
	Flock A 7
	Hathazari
	Layer
	F
	64 wks
	Cloaca
	 
	-

	No of Chickens Sampled
	Lab/Hospital from where samples were collected
	Farm Location
	Production
Type 
	Sex
F/M
	Age
Days/
Weeks
	Sample Collection
Site
	Post Mortem
Findings
	Gallibacterium status

+/-

	90
	Flock A 8
	Hathazari
	Layer
	F
	64 wks
	Cloaca
	 
	-

	91
	Flock A 9
	Hathazari
	Layer
	M
	64wks
	Cloaca
	 
	-

	92
	Flock A 10
	Hathazari
	Layer
	M
	64 wks
	Cloaca
	 
	-

	93
	Flock B 1
	Hathazari
	Layer
	F
	62 wks
	Cloaca
	 
	-

	94
	Flock B 2
	Hathazari
	Layer
	F
	62 wks
	Cloaca
	 
	-

	95
	Flock B 3
	Hathazari
	Layer
	F
	62 wks
	Cloaca
	 
	-

	96
	Flock B 4
	Hathazari
	Layer
	F
	62 wks
	Cloaca
	 
	-

	97
	Flock B 5
	Hathazari
	Layer
	F
	62 wks
	Cloaca
	 
	-

	98
	Flock B 6
	Hathazari
	Layer
	F
	62 wks
	Cloaca
	 
	-

	99
	Flock B 7
	Hathazari
	Layer
	F
	62 wks
	Cloaca
	 
	+

	100
	Flock B 8
	Hathazari
	Layer
	F
	62 wks
	Cloaca
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-

	101
	Flock B 9
	Hathazari
	Layer
	M
	62 wks
	Cloaca
	 
	-

	102
	Flock B 10
	Hathazari
	Layer
	M
	62 wks
	Cloaca
	 
	-

	103
	Flock C 1
	Hathazari
	Layer
	F
	63 wks
	Cloaca
	 
	-

	104
	Flock C 2
	Hathazari
	Layer
	F
	63 wks
	Cloaca
	 
	-

	105
	Flock C 3
	Hathazari
	Layer
	F
	63wks
	Cloaca
	 
	-

	106
	Flock C 4
	Hathazari
	Layer
	F
	63 wks
	Cloaca
	 
	-

	107
	Flock C 5
	Hathazari
	Layer
	F
	63 wks
	Cloaca
	 
	-

	No of Chickens Sampled
	Lab/Hospital from where samples were collected
	Farm Location
	Production
Type 
	Sex
F/M
	Age
Days/
Weeks
	Sample Collection
Site
	Post Mortem
Findings
	Gallibacterium status

+/-

	108
	Flock C 6
	Hathazari
	Layer
	F
	63 wks
	Cloaca
	 
	-

	109
	Flock C 7
	Hathazari
	Layer
	F
	63wks
	Cloaca
	 
	-

	110
	Flock C 8
	Hathazari
	Layer
	F
	63wks
	Cloaca
	 
	-

	111
	Flock C 9
	Hathazari
	Layer
	F
	63 wks
	Cloaca
	 
	-

	112
	Flock C 10
	Hathazari
	Layer
	F
	63 wks
	Cloaca
	 
	-

	113
	Flock C 11
	Hathazari
	Layer
	M
	63 wks
	Cloaca
	 
	-

	114
	Flock C 12
	Hathazari
	Layer
	M
	63wks
	Cloaca
	 
	-

	115
	Flock C 13
	Hathazari
	Layer
	M
	63wks
	Cloaca
	 
	-

	116
	Flock C 14
	Hathazari
	Layer
	M
	63 wks
	Cloaca
	 
	-

	117
	Flock C 15
	Hathazari
	Layer
	M
	63 wks
	Cloaca
	 
	-

	118
	Flock D 1
	Hathazari
	Layer
	F
	65 wks
	Cloaca
	 
	-

	119
	Flock D 2
	Hathazari
	Layer
	F
	65 wks
	Cloaca
	 
	-

	120
	Flock D 3
	Hathazari
	Layer
	F
	65 wks
	Cloaca
	 
	-

	121
	Flock D 4
	Hathazari
	Layer
	F
	65 wks
	Cloaca
	 
	-

	122
	Flock D 5
	Hathazari
	Layer
	F
	65 wks
	Cloaca
	 
	-

	123
	Flock D 6
	Hathazari
	Layer
	F
	65 wks
	Cloaca
	 
	-

	124
	Flock D 7
	Hathazari
	Layer
	F
	65 wks
	Cloaca
	 
	-

	125
	Flock D 8
	Hathazari
	Layer
	F
	65 wks
	Cloaca
	 
	-

	No of Chickens Sampled
	Lab/Hospital from where samples were collected
	Farm Location
	Production
Type 
	Sex
F/M
	Age
Days/
Weeks
	Sample Collection
Site
	Post Mortem
Findings
	Gallibacterium status

+/-

	126
	Flock D 9
	Hathazari
	Layer
	M
	65 wks
	Cloaca
	 
	-

	127
	Flock D 10
	Hathazari
	Layer
	M
	65 wks
	Cloaca
	 
	-


(+) is meant positive for Gallibacterium and (-) is meant for Negative status i.e. no Gallibacterium found. Any gap in a cell is meant for absence of information.
Over all, 19.7% chickens were found infected with Gallibacterium. On production type 12.9% layer and 26.2% were  broiler chickens investigated were positive with it, but the difference in its prevalence between the production types was not significant (P=0.0904) (Table 8). In total, 156 swabs were collected from different organs of 127 chickens and the isolation rates of Gallibacterium from them are in Table 9. The isolation rate was much higher in the tracheal swabs compared with any other organs (P<0.05).
Table 8.   Prevalence of Gallibacterium in chickens belonging to two production types 
	Production type
	No.  chickens
	No. positive
	Prevalance (%)
	95% CI
	P

	
	
	
	
	
	

	Layer
	62
	8 
	12.9
	6.6%  - 27.1%
	

	Broiler
	65
	17 
	26.2
	22.2%  - 50.5%
	

	Total
	127
	25
	19.7
	13.7% -27.5%
	0.090


CI= Confidence Interval
Table 9.  Isolation rates of Gallibacterium from different organs of chickens investigated  
	Name of organ
	No. sample
	No.  Gallibacterium 
positive
	Overall 
Prevalence (%)
	95% CI

	
	
	
	
	

	
	
	
	
	

	Trachea
	21
	10 (47.6%)
	
	0.6 - 0.9%

	Peritonium
	21
	2 (9.5%)
	
	1.3 - 33.1%

	Pericardium
	3
	0 
	
	-

	Pleura
	1
	0 
	
	-

	Lung
	1
	1 (100%)
	
	2.5- 100%

	Liver
	8
	1 (12.5%)
	
	0.4- 57%

	Oviduct
	1
	0 
	
	-

	Overies
	2
	0 
	
	-

	Cloaca
	98
	13 (13.3%)
	
	8.4 - 24%

	Total
	156
	27
	17.3
	14.3 - 29.0%


CI= Confidence interval

It was seen that 17.3% prevalence was found in culture based positive swab sample which was significantly P<0.05 higher than PCR based positive swab sample 3.84%. (Table 10)
Table 10.  Comparative prevalence of probable Gallibacterium isolates between Culture based positive swab sample and PCR based positive swab sample

	Variables


	No of sample


	Prevalence %


	P value

	Culture based positive swab sample
	27
	17.3%
	0.0002

	PCR based positive swab sample
	6
	3.84%
	

	Total  swab sample
	156
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Figure 3.  PCR products of some isolates positive for Gallibacterium based on cultural properties. Lane M indicates 1kb ladder, P indicates a positive control, N indicates a negative control and 1, 2, 3, 4, 6, 7 indicate  positive bands of 1000 bp size of Gallibacterium and 5 indicates a negative result for Gallibacterium.
Most Gallibacterium isolates, resulted from the study, based on cultural properties, were found negative in PCR reactions with the primer set used in the PCR reactions. Only 2 (3.2%; 95% CI 0.4 – 11.5) isolates from the layer chicken origins (chicken no 19, 64 in table 7) and 4 (6.2%; 95% CI 1.8 – 16%) isolates from broiler chickens (chicken no 50, 74, 77, 80 in table 7) were found positive with specific band size of 1000 bp for the targeted rRNA gene specific for Gallibacterium. The amplicons of the six positive samples are displayed in Figure 3.
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Figure 4. Prevalence of Gallibacterium in chickens belonging to two production types











Figure 5. Isolation rates of Gallibacterium from different organs of chickens investigated  











Figure 6.  Gallibacterium positive swab sample on culture based and PCR based investigation
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