ABSTRACT

A study was conducted to assess the prevalence of parasites of domestic pigeons in Chittagong metropolitan, Bangladesh. Total 50 squabs and 50 adult pigeons were examined for the presence of ecto and gastro intestinal parasites. Among 100 pigeons, 72 were infected with one or more species of gastrointestinal helminthes, 67 had one or more ecto parasites. Total 6 species of gastro intestinal parasites were found. Among them, four were nematodes, one was belonged to protozoa and one cestode was found. The identified species were Ascaridia galli (35%), Capillaria sp (22%), Heterakis gallinarum ( 13%), Eimeria sp (11%), Syngamus trachea (3%) and Raillietina sp (6%). The different species of ectoparasites Pseudolynchia canariensis (43%), Lipeurus caponis (28%), Columbicola columbae (21%), Menopon gallinae (13%), Menocanthus stramineus (16%) and Goniodes gallinae (28%) were identified. The study revealed that adult pigeons were more prone to both gastrointestinal parasites (74%) (P > 0.05) and ectoparasites (84%) (P < 0.05) compared to squabs (70 and 48% accordingly). Among all gastrointestinal parasites, Ascaridia galli (35%) was highest. Zero prevalence of eggs of cestode was found in squabs. Prevalence of C. columbae and M. stramineus were not statistically significant (P > 0.05) between two age groups. Extensive studies are recommended for the molecular identification of parasites of pigeon and for assessing the effects of the parasites on the health and production of pigeons.
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CHAPTER-I
INTRODUCTION

Pigeons of the order Columbiformes are ubiquitous birds and can be found in virtually every town and city around the globe (Marques et al., 2007). Pigeons have been accompanied by human since ancient time (BC. 3000-5000). They live side by side with human as a source of food, hobby and experimental purposes (Sari et al., 2008). Several health problems can affect pigeons where parasite infections play a major role. They constitute a major source of infection and transmission of diseases (Marques et al., 2007).

The pigeons constitute a major source of infection and transmission of diseases. They are often a cause for repulsion and nuisance due to the accumulation of fecal droppings and to the disruptive noise associated with their presence. Humans are infected by inhaling fecal dust from cages or from sites that have been contaminated with dry feces, urine and other droppings. This usually occurs among breeders, veterinary doctors, industrial workers, and cleaning workers. Several health problems can affect pigeons, but parasite infections play the vital role.

The gastro-intestinal tracts of pigeons harbor a wide variety of helminthes, of which nematodes are the most deleterious parasites and are responsible for clinical and sub-clinical parasitism. During heavy infestation, these nematodes adversely affect the health of birds with loss in the body weight, retarded growth, unthriftiness, damage to the gut epithelium, fertility disturbances, egg production, susceptibility to other infections and death especially in young birds (Urquhart, 1996).

Pigeon are severely affected by ectoparasites as well. Of them, lice of pigeon suck blood of host and cause ill health which adversely affects economic production of pigeon. Lice infestation causes weight loss at the rate of about 711 gms per birds and lameness is also associated with it.

Substantial work has been done on parasitic infections of poultry by various researchers, eg. Trichomonas gallinarum and helminth parasites were reported in domestic pigeon at Uganda (Dranzoa, 1999). Sendagire (1996) studied the prevalence, and Barasha (1996) worked on the histopathological lesions of intestinal and caecal coccidiosis in and around Kampala, Uganda. Domestic pigeons (Columba columba) are among poultry species kept in the Tanzania. Like other domestic poultry these are also part of subsistence farming done by most poor families in Tanzania. A study was carried out to observe the occurrence of parasites (endoparasites, ectoparasites and blood) of pigeons in Morogoro municipality of Tanzania (Msoffe et al., 2010). Another study was performed in Turkey to determine the prevalence of possible parasites in the faecal samples of the domestic and wild pigeons in the Nigde region and to obtain information about the effects of some factors such as season and gender on parasitic infections (Sari et al., 2008). 

Begum and Shaikh (1987) and Nasrin (2004) recorded parasites of pigeon in Bangladesh. Musa et al. (2011) identified the ecto and endo parasites and observed the incidence and intensity of infestation of ectoparsites and endo parasites of pigeons at Dhaka city. Islam et al. (2009) carried out a study at Gaibandha district to find the seasonal occurrence of diseases and to identify the effect of season and age for developing the diseases in poultry.

There are a number of published works on parasites of pigeons in Bangladesh but limited works had done at Chittagong region. The present study was therefore designed to determine the intensity of ecto and gastro parasites of domestic pigeons (Columba livia) at Chittagong region.


OBJECTIVES
The present study had been undertaken in Chittagong Metropolitan area with the following objectives:
· To identify and know the gastro intestinal and ecto parasite of pigeon.
· To know the prevalence of various ecto parasite and gastro intestinal parasite infection in Pigeons.


CHAPTER-II
REVIEW OF LITERATURE

2.1 GENERAL STUDY
2.1.1  Characteristics of pigeon
The domestic pigeon (Columba livia) (also called the rock dove or city pigeon) was originally found in Europe, Northern Africa, and India. Pigeons originally lived in high places—cliffs, ledges, and caves near the sea—that provided them with safety. Over time they have adapted to roosting and nesting on windowsills, roofs, eaves, steeples, and other man-made structures. Pigeons typically have a gray body with iridescent feathers around their neck, a broad black band on their tail, and salmon-colored feet. Breeders have created color variations, so the body color may also be white, tan, black, or a combination of several colors. Pigeons have a strutting walk and their call is a long, drawn-out coo that can be heard quite easily. When they take off, their wing-tips touch, making a characteristic clicking sound (Link, 2005).

2.1.2 Indicators of good health of pigeon
Appearance of the dropping in terms of quality as well as quantity; Amount of feed and water consumed; behavior; posture; body weight; rate and depth of respiration               (Jalal et al., 2011).

2.1.3 Signs of disease
Discharge from nostrils, eyes or beak; Excess loss of feathers or misshapen or ruffled feathers; soiled vents; dull or closed eye;. lameness, wound or swollen feet; over grown beak and nails; stains or scabs on un-feathered parts ( Jalal et al., 2011).

2.1.4 Common Parasitic diseases of pigeon
Parasites are responsible for a number of serious health problems among pigeons, either directly or indirectly as vectors in the transmission of pathogens.

a. Ectoparasites- The common ecto parasites of pigeons are Pseudolynchia caneriensis, Menopone gallinae,Menacanthus starmineus, Colpocephalum turbinatum, Columbicola columbae, Lipeurus caponis (Dranzoa et al., 1999).
b. Protozoan Diseases- The hypoboscid fly (louse fly) is the vector for the protozoan Hemoproteus responsible for "pigeon malaria," a severe anemia of particular concern in the racing homer breed. Treatment lies in control of the vector by pyrethroids or other insecticides. Canker (Trichomoniasis): Infection with the protozoan parasite Trichomonas gallinae is the potentially most serious protozoan disease of columbids. Its distribution is worldwide and it occurs with some frequency among wild pigeons and those raced by fanciers. However, it should not be a problem in laboratory pigeons (Kocan and Banko, 1974).

c. Helminths- Domestication and intensive confinement rearing of pigeons has increased awareness of clinical disease and mortality from heavy infestations with internal parasites such as Ascaridia (round worm), Capillaria (crop worm and hair worms), Syngamus tracheae (grape worms) and Tetrameres fissipina, which affect the proventriculus (Schock and Cooper, 1978). 

2.1.5 Identifying character of some common gastro intestinal parasites eggs
Syngamus trachea: Ellipsoidal eggs with an operculum at both ends. Capillaria obsignata: Barrel shaped and colorless egg; Polar plugs in two sides but less protruded than Trichuris. Heterais gallinarum: The egg is ovoid and smooth shelled; It is somewhat similar with the shape of Ascaridia. Ascaridia galli: The egg is distinctly oval with a smooth shell; It is somewhat larger than the Heterakis. Eimeria tropicalis: Oocysts are spherical to sub spherical in shape; 10-24 micrometer in size (Soulsby, 1982).

2.1.6 Identifying character of some common ecto parasites
Pseudolychia canariensis: Pigeon louse flies are brown dorso-ventrally flattened flies that live among the body feathers of pigeons and doves; They are about the same size as house flies (5 to 6 mm head and body length, wings 6 to 7 mm) and are very slow fliers.; They have a tough exoskeleton that protects them from being crushed by the grooming host. Goniocotess gallinae: Fluff louse; one of the smallest lice found on poultry; at about1-1.5 mm in length; head is rounded and carries two large bristles projecting from each side of its dorsal surface; antennae have five segments. Lipeurus caponis: Wing louse; elongated, narrow species; about 2.2 mm in length and 0.3 mm in width; legs are narrow and the hind legs are about twice as long as first pair; small angular projections on the head. Menacanthus stramineus: Large lice, adults about 3.5 mm in length; abdomen with dense covering of medium length setae; found on the breast, thighs and around vent. Menopon gallinae: Shaft louse; yellow in color; adults about 2mm in length; abdomen with sparse covering of medium length setae; found on thigh or breast feathers; on birds, especially poultry (Wall and Shearer, 1997).

2.2  INCIDENCE STUDY
Parsani and Momin (2010) reported that nematode, cestode and coccidian infection was 88.88%, 26.92% and 74.07% respectively in pigeon in Gujrat state, India. They also found that the nematodal infection was high during monsoon season and moderate during winter season.

Begum et al. (2008) found that prevalence of Trichomonas gallinae was higher in female pigeon (70.9%) than male pigeon (63.8%) at Mymensingh district. Adult pigeons aged >3 months were comparatively more affected than the squab aged <30 days and the younger aged between 30 days to 90 days. T. gallinae infection was significantly (P<0.01) lower in summer than rainy and winter seasons.

Marques et al. (2007) carried out a study on parasites of pigeons in Brazil and reported the prevalence of gastrointestinal parasites was 74.14%. The highest infection rate was that of Eimeria oocysts (86.05%). Capillaria sp were detected in 11.62%. The fly Pseudolynchia canariensis was found beneath the feathers of all pigeons. 

Basit et al. (2006) examined fecal sample of 100 wild and 100 domestic pigeons and reported that the overall prevalence of nematodes infestation was 57% whereas it was 60% and 55% in wild and domestic pigeons, respectively. Ascaridia columbae, Capillaria obsignata and Ascaridia galli were common nematodes in wild and domestic pigeons.

Borghare et al. (2009) observed that the incidence of Capillaria sp., Ascaridia sp. and Hetarakis sp. were 56.66%, 76.66%, 16.66% respectively. Mixed parasitic infection was recorded in either Ascaridia sp. and Capillaria sp. or with Ascaridia sp. and Heterakis sp. Cysts of Balantidium coli also found in pigeons.
Musa et al. (2011) conducted a study on occurrence of  ecto and endo parasite of pigeon and reported that 5 species of mallophagan ecto parasites were found of which Columbicola columbae had highest prevalence, among others Menopon gallinae, Menacanthus stramineus, Colpocephalum turbinatum, Columbicola columbae , Lipeurus caponis. Only one species of trematode was found (Echinostoma revolutum) and the prevalence was 25%. Raillietina echinobothridia showed highest prevalence (50%).

Msoffe et al. (2010) mentioned that prevalence of gastrointestinal worms was significantly higher (P < 0.001) in adults than in nestlings. Nestlings appeared to be less susceptible to gastrointestinal cestodes but more susceptible to nematodes compared with adults. P. canariensis were found in both nestlings and adults pigeons while M. stramineus and M. gallinae were found in adult only. Prevalence of ectoparasites was not statistically significant (P < 1) between the two age groups. The prevalence of H. columbae was statistically higher (P < 0.001) in adults.

Opara et al. (2012) examined street pigeons in Owerri, Imo State, Nigeria for gastro intestinal parasites and reported that four gastro-intestinal parasites were identified with Trichomonas sp. giving the highest prevalence rate (42%), followed by Eimeria sp. (28%), and whereas Coccidia sp. and Ascaridia sp. returned the least with each having the prevalence rate of (14%). Females were more susceptible to gastro intestinal parasitic infestation than the males.

Tanveer et al. (2011) conducted a study on domestic pigeons for gastro intestinal nematodes and reported that the overall prevalence of gastrointestinal nematodes was 40.5% in domestic pigeons. The prevalence of gastrointestinal nematodes in males was somewhat lager than females. The overall prevalence of Capillaria obsignata and Ascaridia columbae was found to be 67.2% and 32.8%, respectively. The prevalence of C. obsignata and A. columbae in males was 72.7% and 27.8) and in females was 60% and 40% , respectively. There was no significant sex related difference seen in the prevalence of C. obsignata (p>0.56) and A. columbae (p>0.40) in domestic pigeons, respectively.

Dranzoa et al. (1999) observered that Pseudolynchia caneriensis was the most prevalent ecto parasite(100%) and Columbicola colubae was next in prevalence(94.1%)  in pigeons at Kampala, Uganda. Proglottids of cestode were found in the fecal samples and the prevalence rate was 23.5%.

Muhairwa et al. (2007) conducted to assess the prevalence of helminths in free-ranging adult ducks in Morogoro Municipality, Tanzania and observed that prevalence of gastrointestinal worms was statistically significant higher (P < 0.05) in ducklings than in the adult ducks in Tanzania. No trematode was demonstrated in the ducks.

Rabbi et al. (2006) examined different types of poultry for gastrointestinal helminth infection and reported that three species were nematodes such as Ascaridia galli, Heterakis gallinarum and Capillaria annulata; two species were cestodes such as Raillietina tetragona and Amoebotaenia sphenoides and only one species was belonged to trematode such as Catatropis verrucosa had found in poultry. In case of layer, only A. galli and R. tetragona were recorded, of which, prevalence of A. galli was the highest (43.75%) and in broiler, only A. galli (3.75%) was found.

Musa et al. (2012) mentioned that lice were the most common ecto parasite of duck in Dhaka. Female ducks had higher prevalence and intensity of parasitic infection than the males.

Pinto et al. (2008) examined 40 turkeys for capillariid nematodes and found 33 positive in Brazil. B. obsignata occurred with a prevalence of 72.5%  whereas E. annulatus was present in 2.5% of the animals

Sari et al. (2008) carried out a study on domestic pigeon for parasites in Turkey and reported that coccidian oocysts were more prevalent in domestic pigeons than the wild pigeons. Cryptosporidium oocysts were not observed in the faecal samples of both domestic and wild pigeons. Ascardia columbae and Capillaria sp. infections are common in domestic pigeons.

Levine (1938) conducted a study on chicken for Capillaria Columba infection and reported that C. columbae had been found on numerous number in the intestines of chickens.

Islam et al. (2009) examined poultry at Gaibandha district, Bangladesh and found that the occurrence of parasitic diseases was the highest followed by bacterial diseases, viral diseases, non-infectious diseases and aspergillosis. Parasitic diseases were significantly (p < 0.01) higher in winter compared to summer. The occurrence of coccidiosis was 88%.

Adejinmi and Oke (2011) examined fecal sample of 175 domestic ducks and and found 167 were positive for gastro intestinal parasites. Ascaridia galli was the most prevalent gastro intestinal parasite.





















CHAPTER-III
MATERIALS AND METHODS

3.1 Study Location
The study was conducted between September and December, 2012 in Chittagong metropolitan, Bangladesh. Samples were collected randomly from four subunits of the metropolitan, namely Khulshi (Foy’s lake Pigeon farm), Oxygen (Monsur pigeon farm), Agrabad (Rafi pigeon farm) and Kornel Hat (Shaon pigeon farm).

3.2 Data collection
Data were collected by using a questioner which has been attached in the Annex 1. Interview schedule was carefully designed towards the farm owners and attendants keeping the objectives in view. Most easy, simple and direct questions were asked to obtain information. And all the data were incorporated into data collection sheet.

3.3 Gastro intestinal parasites investigation
Fresh group fecal sample of 50 adult and 50 squab birds were collected case wise from 4 different subunits in clean sterile containers. A part of each sample was fixed in 10% formalin and brought to the Parasitology laboratory of Chittagong Veterinary and Animal Sciences University (CVASU) for direct microscopic examination. Using concentration method (sedimentation technique) of fecal examination, the sample revealed a variety of parasitic ova and cyst, which were identified as described by Soulsby (1982).

3.3.1 Coproscopy
Direct smear method: A drop of water was taken in a glass slide; a small amount of feces was spread out to form thin smear by tooth peck; coarse particles were drawn out towards a slide; a cover slip was placed over smear; it was observed under microscope with 10x and 40x objective.

Sample sedimentation method: About 3-5 gram of faeces and 100ml water was taken in beaker; mixed, followed by stirred well; the mixture was filtrated with sieve and discarded the supernatant; a drop of sedimentation was taken on glass slide; a cover slip was placed on the drop; observed under microscope with 10x and 40x objective.

After observing the samples under microscope, all parasites were identified as directed by Soulsby (1982). The images of different gastro intestinal parasites has been attached in Annex 2.

3.4 Ecto parasites investigation
For collection of ecto parasites, aerosol was sprayed over the feathers of the body and left for five minutes. After shaking the pigeon, parasites were collected and preserved in 70% alcohol. After that, samples were brought to the Parasitology laboratory of CVASU. After observing the samples under microscope, all parasites were identified according to Wall and Shearer (1997). The images of ecto parasites has given in Annex 3.

3.5 Data capture and management
Prevalence was calculated as (P =d/n) where P is the prevalence, d is the number of individuals having a disease at a particular point in time and n is the number of individuals in the population (Thrustified, 1995). Chi square analysis was used to evaluate the association of prevalence of parasites between the adults and young pigeons using STATA® version 9.2 (STATA corp., Texas, USA). Data management was done by MS Excel® programme.
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CHAPTER-IV
RESULTS AND DISCUSSION

3.1 GASTRO INTESTINAL PARASITES

3.1.1 Overall prevalence in the study area
The prevalence of different gastro intestinal parasites in pigeons in the study area is presented in Figure 1. Total six types of gastro intestinal parasites were found in the study area where four species were nematode, one species belonged to protozoa and one was cestode. The identified species were Ascaridia galli (35%), Capillaria sp (22%), Heterakis gallinarum (13%), Eimeria sp (11%), Syngamus trachea (3%) and Raillietina sp (6%). The overall prevalence of gastro intestinal parasites in the current study was 72% which is similar with the findings of Marques et al. (2007). However, lower than the present study were reported by Parsani and Momin (2010) and Begum and Shaikh (1987) who found 88.88% and 86% nematodal infestation in pigeons respectively. These might be occurred due to the geographical effects. 















Figure 1: Prevalence of different gastro intestinal parasites in pigeons in the study area.
Among six species, the prevalence of Ascaridia galli (35%) was higher than other gastro intestinal parasites which agree with the findings of Rabbi et al. (2006). Eggs of A. galli are resistant to common disinfectants and they can maintain a direct life cycle without the help of earthworm (Soulsby, 1982). So, the chance of infection with A. galli is relatively higher in commercial farming.

The lowest prevalence of Syngamus trachea (3%) was observed in the present study which agrees with the findings of Sari et al. (2008). The prevalence of Heterakis sp was 13% which contrary with the findings of Rabbi et al. (2006) (80%). Raillientina sp e (6%) was also found in a small number which is lower than the findings of Parsani and Momin (2010) (26.92%). Local chicken, ducks and pigeon are reared in semi-scavenging or scavenging system in our country. Such birds are in constant contact with soil (Islam et al., 2009), which serves as an important reservoir and transmission media for soil transmitted helminthes (STH) and insects (Islam et al., 2009). For this reason, all free-range managed local birds are more susceptible to helminthiasis compared to commercially reared birds. Especially in free-range birds parasitic infestations are often neglected though they are causing reduced growth and higher mortality (Islam et al., 2009).

3.1.2 Association of prevalence rates of gastro intestinal parasites between  adults and squabs
Out of total 100 pigeons (50 squabs and 50 adults) examined, 72 were infected with one or more species of gastro intestinal parasites. A total of 6 different gastro intestinal parasite species were identified from the study area. But no trematodes were found in both adults and squabs. The present findings are in line with observations by Permin et al. (1997) in chickens and Muhairwa et al. (2007) in ducks which showed 100 and 52% respectively of gastrointestinal heliminths, no trematode was demonstrated. These findings suggests that pigeons could be slightly resistant compared to chickens and more susceptible than ducks to helminthes infestations. However, longitudinal studies in chickens, ducks and pigeons are required to conclude these observations.


The difference of overall prevalence of gastro intestinal parasites was not significant (P > 0.05) in adult and squab which is contrary with the findings of Mosoffe et al. (2010). The prevalence of eggs of cestode was statistically significant (P < 0.05) higher in adults and no eggs of cestode were found in case of squabs which is also contrary with the findings of Msoffe et al. (2010). 

Table 1: Results of the test of significance to evaluate the association between maturity of pigeon (adult and squab) with the outcome variables.
	Gastro intestinal parasites
	Squab
	Adult
	Chi square value
	p-value

	
	Number of observation
	Number positive N (%)
	Number of observation
	Number positive N (%)
	
	

	Overall parasitic infestation
	50
	35 (70)
	50
	37 (74)
	0.19
	0.65

	Ascaridia galli
	50
	19 (38)
	50
	16 (32)
	0.39
	0.52

	Capillaria sp
	50
	9 (18)
	50
	13 (26)
	0.93
	0.33

	Heterakis gallinarum
	50
	4 (8)
	50
	9 (18)
	2.21
	0.13

	Eimeria sp
	50
	5 (10)
	50
	6 (12)
	0.10
	0.74

	Syngamus trachea
	50
	1 (2)
	50
	2 (4)
	0.34
	0.55

	Raillietina sp
	50
	0
	50
	6 (12)
	6.35
	0.01


p < 0.05 statistically significant (statistically significant at p<0.05)

3.2.3 Age wise prevalence rate
The age wise prevalence rate of gastro intestinal parasites of pigeons in the study area are presented in Figure-2. In this figure the overall infection rate by gastrointestinal parasites was somewhat higher in case of adults (74%) than squabs (70%). But the infection rate of Ascaridia galli was higher in squabs (38%), which were counted 31% in case of adults. Msoffe et al. (2010) reported that A. galli is more significant parasitic condition in squabs than in adult pigeons which agrees with the present findings.

The prevalence of Capillaria sp was higher in adults (25%) than the squabs (18%) which are higher than the findings of Ibrahim et al. (1995) (4.8%). The infection rate of Eimeria sp was almost similar in adults and squabs. Sygamus trachea was found 4% in adults which was high than squabs (1%). 













Figure 2: Prevalence of endo parasites in pigeons according to age in the study area.

3.2.4 Farm wise prevalence rate












  Figure 3: Farm specific prevalence of endo parasites in pigeons in the study area.
Farm specific prevalence of endo parasites are presented in Figure-3. The highest prevalence rate of gastro intestinal parasites was observed in Rafi pigeon farm (84%) which was on the Agrabad region and the lowest prevalence rate was on the Shaon pigeon farm(47%) which was on the Kornel hat region. In case of Monsur pigeon farm and Foy’s lake pigeon farm the infection rate were 79% and 68% accordingly. There were zero prevalence of Syngamus trachea and Raillientina sp in Rafi pigeon farm and Shaon pigeon farm. Current study showed that, Shaon pigeon farm was also free from Eimeria sp infection. The infection rate by Ascaridia galli was almost similar in the four farms. But the infection rate of Heterakis gallinarum was higher in Monsur pigeon farm than the others three farm.

These variations of infection rate might be occurred due to the geographical effects, different management system of pigeons and use of different anthelmintics.

4.2 ECTO-PARASITES

4.2.1 Overall prevalence of ecto parasites
Overall prevalence of different ecto parasites in pigeons in the study area are shown in Figure 4. Out of total 100 pigeons (50 adult and 50 squab), 6 species of ecto parasite were identified from the study area. The different species of ecto parasites Pseudolynchia canariensis (43%), Lipeurus caponis (28%), Columbicola columbae (21%), Menopon gallinae (13%), Menocanthus stramineus (16%) and Goniodes gallinae (28%) were identified. The overall prevalence rate of ecto parasite was 67% which was somewhat lower than the gastro intestinal (72%) parasite infestation. 

The pigeons were mostly affected by the P. canariensis (43%). The present findings agree with Dranzoa et al. (1999) and Msoffe et al. (2010) who found that P. canariensis 100 and 61.5% respectively were the most prevalent parasite. But studies which have been done in other countries on the P. canariensis (Klei and Deguist, 1975) documented that 16% of pigeons examined were parasitized with P. canariensis which is contrary to present study which indicate a higher percentage of examined birds were infected. The higher prevalence of P. canariensis might be occurred due to transmission of worms from one bird to another as they were caged together.









 
Figure 4: Overall prevalence of different ecto parasites in pigeons in the study area.

4.2.2 Association of prevalence rates of ecto parasites adults and squabs

Table 2: Results of the test of significance to evaluate the association between maturity of pigeon (adult and squab) with the outcome variables.
	Gastro intestinal parasites
	Squab
	Adult
	Chi square value
	p-value

	
	Number of observation
	Number positive N (%)
	Number of observation
	Number positive N (%)
	
	

	Overall infection
	50
	24 (48)
	50
	43 (86)
	16.23
	<0.001

	P. canarienensis
	50
	16 (32)
	50
	27 (54)
	4.93
	0.02

	L. caponis
	50
	8 (16)
	50
	20 (40)
	7.14
	0.008

	C. columbae
	50
	7 (14)
	50
	14 (28)
	2.95
	0.08

	M. gallinae
	50
	7 (14)
	50
	16 (32)
	4.57
	0.03

	M. stramineus
	50
	5 (10)
	50
	11 (22)
	2.67
	0.10

	G. gallinae
	50
	7 (14)
	50
	21 (42)
	9.72
	0.002


P < 0.05 statistically significant (statistically significant at p<0.05)

The analysis from Table-2 showed that the ecto parasites were significantly (P < 0.001) more prevalent in adults than the squabs which disagree with the findings of Msoffe et al. (2010). Adults moved in the free range area and got more contact with other birds than the squabs and for these reasons they might be more prone to ecto parasitic infestation.
But C. columbae and M. stramineus were not significant (P > 0.05) in adults and squabs which is similar with the findings of Msoffe et al. (2010) and Dranzoa et al. (1999). 

4.2.3 Age wise prevalence of ecto parasite













Figure 5: Prevalence of ecto parasites in pigeons according to age in the study area.

Age wise prevalence of ecto parasites are presented in Figure 5. The adults were mostly susceptible to ecto parasite infestation than the squabs. Out of 6 species of ecto parasite, all of them were found both in adults and squabs. The prevalence of P. canariensis was highest in suabs and adults. The difference in infestation rate between adult and squabs was mostly observed in case of G. gallinae.

 





CHAPTER-V
CONCLUSION

Naturally the tropical region of this world harbors different types of pest and parasite of animals and birds. Like most other species of poultry, pigeon also prone to parasitic infestation. They might be affected by both ecto and gastro intestinal parasites. From above observation it is clear that most pigeon of four visited farm were affected by gastro intestinal parasites and ecto parasites. The parasitic infestation had found both in adults and squabs. Although no farm was free from parasitic infestation but the rate of infestation was not alike. It might be due to the variation in their management system. As farmer did not feed their bird hygienically so, it could be said that feed and water was the main source of getting infection. Besides these, wild and exotic birds were not prohibited in the farm area and surrounding of the farms were dusty too. To reduce the parasitic infection load, management system of the farm should be improved. However, these research work will help the farmers of Chittagong region to be more concern about the parasitic infestation of pigeon and also will help them to develop hygienically managed pigeon farms. Further studies are recommended for molecular study of parasites of pigeon and assessing the effects of the parasites on the pigeon’s health and production. Extensive study should be done in both rural, city, wild and domestic pigeon.
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ANNEX-1
Questioner for Data Collection
	Serial No.
	

	
	

	Name of the farm
	

	Breed/Variety
	

	Sex
	Male
Female

	Age (year)
	

	Body weight (gm)
	

	Age at sexual maturity (months)
	

	Daily feed intake (gm)
	

	Physical condition of pigeon
	

	Deworming of pigeon was performed or not
	

	Any diseases recorded in the past year? 
	Yes 
 No

	Clinical presence of any diseases on the day of sample collection
	Yes 
 No

	Result of coproscopic examination
	

	Others
	




ANNEX-2
Images of different gastro intestinal parasites of pigeon
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ANNEX-3
Images of ecto parasites of pigeon
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 (
Pseudolynchia canariensis
) (
Lipeurus caponis
)
Overall	Ascaridia	Capillaria	Heterakis	Eimeria	Syngamus	Eggs of cestode	72	35	22	13	11	3	6	
Prevalence (%)
Adult	Overall	Ascaridia	Capillaria	Heterakis	Eimeria	Syngamus	Eggs of cestode	74	32	26	18	12	4	12	Squab	Overall	Ascaridia	Capillaria	Heterakis	Eimeria	Syngamus	Eggs of cestode	70	38	18	8	10	2	0	
Prevalence (%)
Foy's lake	Overall	Ascaridia	Capillaria	Heterakis	Eimeria	Syngamus	Eggs of cestode	68.75	37.5	25	6.25	18.75	6.25	6.25	Monsur	Overall	Ascaridia	Capillaria	Heterakis	Eimeria	Syngamus	Eggs of cestode	78.95	34.21	26.32	21.05	7.89	5.26	13.16	Rafi	Overall	Ascaridia	Capillaria	Heterakis	Eimeria	Syngamus	Eggs of cestode	84	40	20	8	20	0	0	Shaon	Overall	Ascaridia	Capillaria	Heterakis	Eimeria	Syngamus	Eggs of cestode	47	28.57	14.29	9.52	0	0	0	
Prevalence (%)
P. canariensis	L. caponis	C. columbae	M. gallinae	 M. stramineus 	 G. gallinae 	Overall	43	28	21	23	16	28	67	
Prevalence (%)
Squab	P. canariensis	L. caponis	C. columbae	M. gallinae	 M. stramineus 	 G. gallinae 	Overall	32	16	14	14	10	14	48	Adult	P. canariensis	L. caponis	C. columbae	M. gallinae	 M. stramineus 	 G. gallinae 	Overall	54	40	28	32	22	42	86	
Prevalence (%)
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