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ABSTRACT: A cross sectional study was conducted to investigate the different parasites in farmed pigeon at sadar upazila of
Dinajpur, Bangladesh during January to June, 2017. A total of 122 pigeons (39 young and 83 adults in which 45 male and 77
female) from different farms were examined by faecal, oral and blood sample examination and postmortem examination for
histopathological study. The investigation expressed that the highest overall prevalence was ectoparasites 107 (87.70%)
followed by helminthes 96 (78.69%) and protozoa 71 (58.20%). In this study, the frequency of Echinostoma sp., Raillietina sp.,
Ascaridia sp., Capillaria sp., Ornithostrongylus sp., Eimeria sp., Trichomonas sp., Haemoproteus sp., Columbicola columbae,
Menopon sp.and Lipeurus sp. were found to be 24 (19.67%), 46 (37.67%), 51 (41.80%), 38 (31.15%), 15 (12.30%), 45 (36.89%),
47 (38.52%), 39 (31.97%), 96 (78.67%), 55 (45.08%) and 75 (61.48%) respectively. The age and sex related prevalence of
helminth revealed that adults 68 (81.93%) and females 62 (80.52%) were more susceptible (P>0.05) than young 28 (71.79%)
and male 34 (75.56%). Further, youngs 25 (64.10%) and female 50 (64.94%) were more prone (P>0.05) to protozoa than adults
46 (55.42%) and male 21 (46.67%). Association of age and sex with ectoparasites indicated that the prevalence of ectoparasites
was significantly (P<0.001) higher in adult 80 (96.39%) than young 27 (69.23%) and also significantly (P<0.05) higher in female
50 (64.94%) than male 21 (46.67%) pigeons. The results indicate that pigeons of this area are very much susceptible to different
endo and ectoparasites which cause great economic loss of the farmer.
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1 INTRODUCTION

Bangladesh is a developing country where poultry industry is a rising sector. It plays an important role in the rural economy
(Nath et al., 2014). This poultry sector employs about 5 million people & has experienced a long-term growth rate of about
4.50%, which is highest in the economy (BLRI report, 2009).Poultry producers are searching for some substitute of meat, which
will come in the form of pigeon meat to contribute towards the increase in Gross Domestic Production (GDP) through livestock
sector. Pigeon rearing is an integral part of many farming systems and increasing day by day in Bangladesh. In Bangladesh,
pigeon is used for meat production and ornamental purposes. It provides one of the main sources of income for the farmers
of Bangladesh. Pigeons are probably the most common nuisance bird. They have adapted to life in the city and they seem to
be everywhere in urban environments (Bahrami et al., 2012).

Usually, the domestic pigeons (Columba livia) are highly susceptible to infection with a large number of internal parasites
and cause heavy economic losses in the form of related growth, decreased production. They feed on the wide range of food
items including grains, slugs, earthworms and insects that in many instances may carry infective stages of intestinal parasites.
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Several health problems can affect pigeons but parasitic infections play a major role. They constitute a major source of infection
and transmission of diseases (Marques et al., 2007).

The close contact of pigeons with other domestic birds increases risk of parasitic infestation in birds and carries a possible
zoonotic potential for transmission of diseases to human beings (Marques et al., 2007 and Sari et al., 2008). The diseases are
mainly spread through faecal dust from cages contaminated with dry droppings and urine (Marques et al., 2007).

The effects of parasitism on birds are often severe, including retarded growth, low egg production and susceptibility to
other infections (Dranzoa, 1999).Wide ranges of helminthes are found in the gastrointestinal tract of pigeons, the majority of
which are responsible for clinical and subclinical parasitism. Infection results in weight loss, anemia, retarded growth, fertility
disturbance, emaciation, gut epithelium complications and reduction in immune responses of host against various diseases
(Urquhart et al., 2000). Such complications in young pigeons eventually lead to death (Basit et al., 2006). Ectoparasites are
regarded as the basic causes of retardation in growth, lowered vitality and poor conditions of the birds (Pirali-Kheirabadi et al.,
2016).

The prevalence and intensity of parasitic infestations may be influenced by a number of epidemiological factors including
host factors such as age, sex and breed and environmental factors such as climatic conditions (Nadeem et al., 2007).

In view of above facts, it is assumed that parasitic disease is one of the major problems for the pigeons, but no attention
has been paid to investigate the parasitic diseases of farmed pigeon in Bangladesh. Therefore, the present study was
undertaken with a view to fulfilling the following objectives:

1. Toinvestigate and identify different parasites of pigeon.
2. To detect the prevalence of parasites in relation to age and sex of pigeons.
3. To study the gross and histopathology of intestine collected from infected pigeon.

2 MATERIALS AND METHODS
2.1  STUDY AREA AND DURATION

The study was conducted for a period of six months starting from January to June’2017. During this investigation, a total of
122 birds (83 adult and 39 young in which 45 male and 77 female) were considered from different farms of Sadar upazila of
Dinajpur district, Bangladesh.

2.2 SELECTION AND EXAMINATION OF BIRD

A questionnaire was designed to collect the objectives oriented data from each bird by the help of the owner or by physical
examination. The birds were taken out of the cages and restrained as described by Stone (1982). Age was determined by
examining iris color and unmolted feathers and the presence of cloacal sex character and glandular bursa as described by Sol
et al. (2000) and Silovsky et al. (1968) respectively. Sex was determined by general appearance, movement and behavior as
described by Kabir (2014). According to age pigeons are divided into two groups: young (1 to 3 months) and adult (>3 months).
Examinations of each pigeon for ectoparasites, faecal and blood sampling were made in that order. All the samples were
brought to the Parasitology laboratory of Hajee Mohammad Danesh Science and Technology University, Dinajpur.

2.3 COLLECTION AND EXAMINATION OF FAECES

Faecal samples were taken into a dry vial at the cloacal orifice by gently squeezing the abdomen and put into different
labeled sample bottle containing 10% formalin. Faeces were examined by gross examination, three different types of
qualitative tests; namely direct smear, flotation and sedimentation techniques were used to examine the fecal samples to
identify the morphological features of eggs, cyst, oocysts (Hendrin and Robinson, 2006; Soulsby, 1982).

24 COLLECTION AND STAINING OF BLOOD AND IDENTIFICATION OF PROTOZOA

Blood samples were collected from the wing vein with the help of syringe and needle and taken in a vial with sodium salt
of EDTA and kept in refrigerator. The thin smear was made immediately after the collection of blood. The smears were then
air dried, fixed in methanol and stained with Giemsa’'s stain as per standard method (Cable, 1957). The slides were examined
under microscope in higher magnification (40X and 100X) for the detection of blood protozoa. Identification was based on the
morphology as described by Levine (1985), Springer (1997) and Soulsby (1982).
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25 EXAMINATION OF ORAL SWAB FOR TRICHOMONAS GALLINAE

Fresh scraping from oral mucosa or oral, esophageal swab or swab from crop were taken and examined for the presence
of Trichomonas gallinae, it was done by preparation of wet mount and confirmed by the motile trophozoites with pear-shaped
parasite (McDougald, 2003).

2.6 COLLECTION AND EXAMINATION OF ECTOPARASITES

Each bird was carefully examined. The wings were fully stretched and examined, and all over the body, the feathers were
separated so as to expose the skin. The ectoparasites were collected and preserved in 70% alcohol for subsequent processing
and examination at the laboratory. Finally, the ectoparasites were identified according to Soulsby (1982) and Cheesbrough
(1990).

2.7 POSTMORTEM AND HISTOPATHOLOGICAL EXAMINATION

Postmortem examination of clinically sick and dead pigeons was performed as described by Fowler (1990). Intestines were
collected and fixed in 10% buffered neutral formalin for histopathological studies. Formalin fixed tissue samples were
processed, embedded in paraffin wax, sectioned and stained with hematoxylin and eosin as per standard method (Luna, 1968).

2.8 STATISTICAL ANALYSIS

The data were recorded and analyzed statistically by using statistical software ‘SPSS’ (version 20). Chi-Square Test were
performed and the results were expressed in percentage with P-value and significance was determined when P<0.05.The mean
intensity was calculated and analyzed by F-variance test. Odds ratio was calculated according to the formula Schesselman
(1982).

Fig. 1.  Collection of faeces (A, B), oral swab (C) and ectoparasites (D)

Fig. 2.  Collection of blood from wing vein (A) and preparation of blood smear (B, C)
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Fig. 3.

3 RESULTS

3.1 OVERALL PREVALENCE OF PARASITES IN FARMED PIGEON

Postmortem examination and collection of sample (A, B)

In this study, a total number of 122 farmed pigeons were examined of which 96 (78.69%), 71 (58.20%) and 107 (87.70%)
were infected with different species of helminth, protozoa and ectoparasites respectively (Table 1). The present study indicated
that the higher prevalence rate of helminthes was Ascaridia sp. (41.80%) followed by Raillietina sp. (37.67%), Capillaria sp.
(31.15%), Echinostoma sp. (19.67%) and Ornithostrongylus sp. (12.3%).The protozoan parasites found in the table 1 were
Eimeria sp. (36.89%), Trichomonas sp. (38.52%) and Haemoproteus sp. (31.97%). During this investigation, 3 species of
ectoparasites were identified as 78.69%, 45.08% and 61.48% for Columbicola columbae, Menopon sp.and Lipeurus sp.The

prevalence of Columbicola columbae was found highest among the ectoparasites.

Table 1. Prevalence of parasites in farmed pigeon at Dinajpur sadar (N=122)

Name of parasites

No. of infected pigeon

| Prevalence (%)

Helminthes
Overall 96 78.69
Echinostoma sp. 24 19.67
Raillietina sp. 46 37.67
Ascaridia sp. 51 41.80
Capillaria sp. 38 31.15
Ornithostrongylus sp. 15 12.30
Protozoa
Overall 71 58.20
Eimeria sp. 45 36.89
Trichomonas sp. 47 38.52
Haemoproteus sp. 39 31.97
Ectoparasites
Overall 107 87.70
Columbicola columbae 96 78.69
Menopon sp. 55 45.08
Lipeurus sp. 75 61.48

N= Number of bird examined
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3.2 AGE RELATED PREVALENCE OF PARASITES IN FARMED PIGEON

The overall prevalence of helminth parasites was higher in adult (81.93%) than young (71.79%) pigeon but the difference
was not significant. The odd ratio 1.8 implies that adults are 1.8 times more susceptible to helminthes than young. The
prevalence of Echinostoma sp., Raillietina sp., Ascaridia sp., Capillaria sp., Ornithostrongylus sp. in young and adult was 15.38%
and 21.69%, 10.26% and 50.60%, 46.15% and 39.76%, 25.64% and 33.73%, 10.26% and 13.25% respectively (Table 2). The
prevalence rate of Raillietina sp. was significantly (P<0.001) higher in adult than young pigeons but the others were not
significant (P>0.05) and Ascaridia sp. was found higher in young than adult pigeons.

The higher prevalence of protozoan parasites was found in young (64.10%) than adult (55.42%) pigeon but there was no
significant difference between age groups. The odd ratio 1.4 implies that youngs are 1.4 times more susceptible to protozoa
than adults. The prevalence of Eimeria sp.was significantly (P<0.05) higher in young (51.28%) than adult (30.12%) pigeon. In
case of Trichomonas sp., the prevalence was higherin young (48.71%) in compare to adult (33.73%) pigeons. On the other hand,
Haemoproteus sp. was higher in adult (34.94%) than young (25.64%) pigeons.

The present study revealed that the overall prevalence of ectoparasites was significantly (P<0.001) higher in adult (96.39%)
than young (69.23%) pigeons. The odd ratio 11.8 implies that adults are 11.8 times more susceptible to ectoparasites than
young. The prevalence rate of Columbicola columbae, Menopon sp., Lipeurus sp.in young and adult was 48.72% and 92.39%,
30.77% and 51.81%, 35.90% and 73.49% respectively (Table 2) and all ectoparasites were significantly higher in adult than
young pigeons.

Table 2. Age related prevalence of parasites in farmed pigeon at Dinajpur sadar

Age
Name of parasites Youn.g. (N=39) Adul.t.(N=83) P value Odd ratio
Positive no. Positive no.
(Prevalence) (Prevalence)
Helminthes
Overall 28 (71.79%) 68 (81.93%) 0.20 (NS)
Echinostoma sp. 6 (15.38%) 18 (21.69%) 0.41 (NS)
Raillietina sp. 4 (10.26%) 42 (50.60%) <0.001*** Adult vs Young
Ascaridia sp. 18 (46.15%) 33 (39.76%) 0.50 (NS) =1.8
Capillaria sp. 10 (25.64%) 28 (33.73%) 0.37 (NS)
Ornithostrongylus sp. 4 (10.26%) 11 (13.25%) 0.64 (NS)
Protozoa
Overall 25 (64.10%) 46 (55.42%) 0.37 (NS)
Eimeria sp. 20 (51.28%) 25 (30.12%) 0.024* Young vs Adult
Trichomonas sp. 19 (48.71%) 28 (33.73%) 0.11 (NS) =1.4
Haemoproteus sp. 10 (25.64%) 33 (34.94%) 0.30 (NS)
Ectoparasites
Overall 27 (69.23%) 80 (96.39%) <0.001
Columbicola columbae 19 (48.72%) 77 (92.77%) <0.001*** Adult vs Young
Menopon sp. 12 (30.77%) 43 (51.81%) 0.03* =11.8
Lipeurus sp. 14 (35.90%) 61 (73.49%) <0.001***

N= Number of bird examined, *means significant at 5% level of significance (P< 0.05), *** (P<0.001) means statistically highly significant, NS
means statistically Not Significant.

3.3 SEX RELATED PREVALENCE OF PARASITES IN FARMED PIGEON

The present study indicated that female pigeons (80.52%) were more susceptible to helminth parasites than male pigeons
(75.56%) but it was not statistically significant (P>0.05).The odd ratio 1.3 implies that females were 1.3 times more susceptible
than male pigeon. The prevalence percentage of Echinostoma sp., Raillietina sp., Ascaridia sp., Capillaria sp., Ornithostrongylus
sp.in male was 8.89%, 33.33%, 35.56%, 24.44% and4.44% respectively and in female was 25.97%, 40.26%, 45.46%, 35.04% and
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16.88% respectively (Table 3). The prevalence of Echinostoma sp. and Ornithostrongylus sp. in female were statistically higher
than male but others were not statistically significant.

During this investigation, it was found that females (64.94%) were higher in prevalence of protozoa than males (46.67%).The
odd ratio 2.1 implies that females were 2.1 times more susceptible than male pigeon. The prevalence of Eimeria sp.,
Trichomonas sp. and Haemoproteus sp. in male was 24.44%, 31.11% and 24.44% respectively and in female was 44.16%,
42.86% and 36.36% respectively (Table 3). There was significant (P<0.05) sex related difference seen in the prevalence of
Eimeria sp..

The present findings showed that the prevalence of ectoparasites was significantly (P<0.05) higher in female (93.50%) than
male (77.78%). The odd ratio 4.1 implies that females were 4.1 times more susceptible than male pigeon. The prevalence of
Columbicola columbae, Menopon sp.and Lipeurus sp. in male was 64.44%, 37.78%% and 46.67% respectively and in female was
87.01%, 49.35% and 70.13%respectively (Table 3). There was no significant (P>0.05) sex related difference seen in the
prevalence of Menopon sp. but in case of Columbicola columbae and Lipeurus sp. females were significantly higher in compare
to male pigeons.

Table 3. Sex related prevalence of parasites in farmed pigeon at Dinajpur sadar

Sex
Name of parasites Male (N.=f15) Female (',\l,=77) P value Odd ratio
No. positive No. positive
(Prevalence) (Prevalence)
Helminthes
Overall 34 (75.56%) 62 (80.52%) 0.52 (NS)
Echinostoma sp. 4 (8.89%) 20 (25.97%) 0.02*
Raillietina sp. 15 (33.33%) 31 (40.26%) 0.45 (NS) Female vs
Ascaridia sp. 16 (35.56%) 35 (45.46%) 0.29 (NS) Male=1.3
Capillaria sp. 11 (24.44%) 27 (35.04%) 0.22 (NS)
Ornithostrongylus sp. 2 (4.44%) 13 (16.88%) 0.04*
Protozoa
Overall 21 (46.67%) 50 (64.94%) 0.048*
Eimeria sp. 11 (24.44%) 34 (44.16%) 0.029* Female vs
Trichomonas sp. 14 (31.11%) 33 (42.86%) 0.20 (NS) Male=2.1
Haemoproteus sp. 11 (24.44%) 28 (36.36%) 0.17 (NS)
Ectoparasites
Overall 35 (77.78%) 72 (93.50%) 0.01*
Columbicola columbae 29 (64.44%) 67 (87.01%) 0.003** Female vs
Menopon sp. 17 (37.78%) 38 (49.35%) 0.22 (NS) Male=4.1
Lipeurus sp. 21 (46.67%) 54 (70.13%) 0.01*

N= Number of bird examined, *means significant at 5% level of significance (P< 0.05), ** means significant at 1% level of significance (P<
0.01), NS means statistically Not Significant.

3.4 PATHOLOGY OF INTESTINE INFECTED WITH PARASITES OF PIGEON

During the postmortem examination, it was grossly found that enlargement of intestinal diameter; blockage of intestinal
lumen by parasites (Fig. 9 and 10). Histopathological study revealed that the tissue section of intestine shows massive
degenerative changes in the epithelial papillae, distraction, sloughing and degeneration of villi and desquamation of intestinal
epithelium (Fig. 11 and 12).
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Fig. 4.  Egg of Ascaridia sp. (A), Capillaria sp. (B), Ornithostrongylus sp. (C), Raillietina sp. (D), Echinostoma sp. (E) and Oocyst of
Eimeria sp. (F)

Fig. 5.  Ascaridia sp. Fig. 6.  Raillietina sp Fig. 7. Haemoptoteus sp. (blood smear
staining with Giemsa stain)

Fig. 8.  Columbicola columbae (A), Menopon sp. (B) and Lipeurus sp. (C)
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Fig. 9. Distended intestine Fig. 10. Blockage of intestinal lumen by parasites

[C BN

Fig. 11. Distraction and degeneration of intestinal villi Fig. 12. Mucosal ulceration and sloughing of intestinal epithelium

4 DISCUSSION
4.1 OVERALL PREVALENCE OF PARASITES IN PIGEON

The present investigation indicates that about 78.69% pigeons were infected with one or more species of the following
helminthes including Echinostoma sp. (19.67%), Raillietina sp. (37.67%), Ascaridia sp. (41.80%), Capillaria sp. (31.15%) and
Ornithostrongylussp. (12.3%). These results show similarity with the findings of Msoffe et al. (2010) and Senlik et al. (2005)
who found that 79.5% and 74% pigeons were infected with one or more species of gastrointestinal helminth respectively. The
observations of Sivajothi and Reddy (2015) nearly support to the present findings who reported 72.7% of gastrointestinal
parasitic infection in pigeon of which Ascaridia columbae (33.3%), Capillaria columbae (17.4%) and Raillietina (9.0%). Layla et
al. (2016) observed 72.4% pigeons infected with helminthes in which 28.6%Capillaria columbaeis consenting with the present
findings. The overall prevalence of helminthes in this study shows higher than the results of Adang et al. (2009) who recorded
56.7% helminth parasites. The similar prevalence of Ascaridia sp. was recorded by Senlik et al. (2005) who reported that
Ascaridia columbae was 42%. These results are more or less similar to the findings of some others. Tanveer et al. (2011)
recorded Ascaridia columbae (32.8%) and Capillaria obsignata (67.2%) prevalence in pigeons. Begum and Sehrin (2012)
reported Echinostoma revolutum (15%), E. trivolvus (5%) in pigeon. Abed et al. (2014) recorded 46.31% Raillietina spp. and
38.94% Ascaridiaspp. Moreover, the highest prevalence of Ascaridia sp. infection shows the similarity with the findings of
Ghosh et al. (2014) who found that the highest prevalence of Ascaridia galli (35%) among helminthes and Rabbi et al. (2006).
Prevalence of Ascaridia columbae, Raillietina spp. And Capillaria sp.in this studyshows much higher than the findings of
Bahrami et al. (2013) and Tongson et al. (1975) recorded Ornithostrongylus quadriradiatus in domestic pigeon in Philipines.
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The present study revealed that the overall prevalence of protozoan parasites was 58.20% of which Eimeria sp.,
Trichomonas sp. and Haemoproteus columbae were 36.89%, 38.52% and 31.97% respectively. The results are close to the
observation of Radfar et al. (2012) who reported Eimeria sp. (40.17%) and Trichomonas gallinae (57.84%) and Abed et al. (2014)
and) who reported 29.47% of Haemoproteus sp. respectively and Layla et al. (2016) who noticed Eimeria oocyst (33.3%). Higher
prevalence of Eimeriasp. than the present observation was recorded by Parsani et al. (2014) who reported 77% and the lower
prevalence of Trichomonas sp. than present study was observed by Abed et al. (2014) who found 10.52%. Higher prevalence
rate of Hoemoproteus columbae was reported by Marques et al. (2007) and Dranzoa (1999) and lower was observed by Doosti
et al. (2014), Bahrami et al. (2012) and Dey et al. (2010).

The present study revealed that the overall 87.70% pigeons were infested by the three species of ectoparasites including
Columbicola columbae (78.69%), Menopon sp. (45.08%) and Lipeurussp. (61.48%).The present findings are slightly higher than
the findings of Adang et al. (2008) who reported 73.8% pigeons were infested with ectoparasites. These results are closely
related to the results of Radfar et al. (2012) who reported Columbicola columbae (79.41%) and Menopon sp. (44.08%). The
prevalence of Columbicola columbae and Menopon sp.was lower than the findings of Begum et al. (2011) who reported that
the prevalence of Columbicola columbae and Menoponsp. was 100% and100% respectively but the higher prevalence of
Lipeurus sp.was found in the present investigation than the reports of Begum et al. (2011).The present findings differ with the
observation of Adang et al. (2008) who reported lower prevalence of Columbicola columbae (63.8%) and Menopon sp. (6.3%)
than the present findings. Moreover, the prevalence of Lipeurus sp.and Menopon sp. was much higher in the present study
than the findings of Bahrami et al. (2012).

These variations among the present and earlier studies might be due to rearing practice, geographical location, study
period, differences in sample collection techniques, and deviation in identification procedure.

4.2 AGE RELATED PREVALENCE OF PARASITES IN PIGEONS

It was revealed that there was an effect of age on the prevalence of helminth parasites in pigeon. Among the age group,
adult (>3 months) pigeons were comparatively more affected (81.93%) than young (1- 3 months) pigeons (71.79%).The present
results are in the line with the findings of Gosh et al. (2014) and Sivajothi and Reddy (2015) who reported that adults were
more susceptible than squab. Msoffe et al. (2010) also reported that prevalence of gastrointestinal worm was significantly
higher in adults than the nestling.

In the present study, it was observed that there was significant difference in the rate of infection in between young and
adult pigeons. Under the present study the prevalence rate of ectoparasites was higher in adult (96.39%) than young (69.23%)
pigeons. These results support to the findings of Gosh et al. (2014) who found that adult pigeons (86%) are more prone to
ectoparasites in compare to squabs (48%).

Higher prevalence of such helminthes and ectoparasites in adults might be due to sharing of common premises with others
which acts as an important reservoir and transmission media for soil transmitted helminthes (Islam et al., 2009) and
ectoparasites.

Age had an effect on the prevalence of protozoa in pigeon. Young pigeons (64.10%) are more prone to protozoa than adult
pigeons (55.42%). The present findings are in the disagreement with the finding of Kulisic (1989a) who reported that protozoan
infections were detected more in adults (31.91%) than young (25%) pigeons. Eimeria sp. was found significantly higher in young
than adult pigeon which is positively equal to the observation of Sivajothi and Reddy (2015) but differs with the reports of Gosh
et al. (2014). Begum et al. (2008) reported that the prevalence of Trichomonas gallinae was more in adult pigeons (75%) than
young pigeons (72.1%) which are dissimilar to the present results. The exact cause of higher prevalence of protozoa in young
than adult pigeons can not be explained but it can be hypothesized that younger birds have less developed immune system
compared to adults.

4.3 SEX RELATED PREVALENCE OF PARASITES IN PIGEONS

The present results showed that sex of pigeon had an influence on the prevalence of helminth parasites. Under the present
study the higher prevalence of helminth parasites in farmed pigeon was in female (80.52%) than male (75.56%) which was not
statistically significant. The present findings are in the agreement with the findings of Adang et al. (2009) reported the sex
specific prevalence rate of helminth was 60% in female and 55% in male pigeons. Khezerpour and Naem (2013) who recorded
that the prevalence of helminth parasites was significantly higher in female (65.62%) than male (34.47%) pigeons. Abed et al.
(2014) reported that the prevalence of Raillietina sp. and Ascaridia sp. was 47.7% and 46% in male and 52.3% and 54% in
female respectively which is positive to the present study. The prevalence of Ascaridia sp. was found higher in female (45.46%)
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than male (35.56%) pigeons which does not support to the observation of Senlik et al. (2005) who reported 38.2% in females
and 46.7% in males. The present investigation is not related to the results of Tanveer et al. (2011) who reported the prevalence
of Capillaria obsignata was 72.7% in male and 60% in female.

The results revealed that there was an effect of sex on the prevalence of protozoan parasites in pigeon. In the present study
the sex related prevalence of protozoan parasites was higher in female (64.94%) than male (46.67%) pigeons. These results are
in the line with the observation of Abed et al. (2014) who observed that females are more susceptible to Haemoproteus sp.
and Trichomonas sp. than male. The present results are related to the results of Begum et al. (2008) who reported that
Trichomonas gallinae was higher in female (70.9%) than male pigeons (63.8%) and Islam et al. (2013) who found that females
(31.58%) are more prevalent than male (19.3%) for Haemoproteus sp. but in contrast with Al-Barwari and Saeed (2012) who
found that male pigeons have more prone to infection than female.

The sex related prevalence of ectoparasites in farmed pigeons showed highest prevalence found in female (93.50%) than
male pigeons (77.78%).There was significant sex related difference found in the prevalence of Columbicola columbae and
Lipeurus sp. but no significance difference in case of Menopon sp. The present observations support to findings of Adang et al.
(2008) who reported that female (74.3%) had a higher prevalence than male pigeons (73.2%). Moreover, the equal prevalence
rate (60%) of ectoparasites in female and male pigeons was recorded by Adang et al. (2009).

The actual cause of higher prevalence of parasites in female pigeons can not be demonstrated but it can be thought that
hormonal influence and stress may affect the immunity of female pigeon which may be responsible for more parasitized than
male.

4.4 PATHOLOGY OF INTESTINE INFECTED WITH PARASITES OF PIGEON

In the present study, it was found that histopathological findings of parasite infected intestine of pigeon were obliteration
of normal structure, degenerative changes in the epithelial papillae of intestine, destruction and degeneration of intestinal villi
and desquamation of intestinal epithelium. The present findings are in line with observation by Abed et al. (2014) who observed
ulceration and sloughing of epithelial lining of intestinal mucosa, distraction and degeneration of villi, desquamation of
epithelium, destruction of secretary glands, infiltration of inflammatory cells and atrophy of villi and Bahrami et al. (2013)
reported degenerative changes in the epithelial tissue of intestine. The histopathological changes might be due to continuous
irritation of parasites to the intestinal wall.

5 CONCLUSIONS

The prevalence and intensity of different endo and ectoparasites in pigeons of Dinajpur sadar and variation in the
prevalence and intensity of parasites in relation to age and sex were studied. In this study, eleven (11) species of both endo
and ectoparasites were identified namely Echinostoma sp., Raillietina sp., Ascaridia sp., Capillaria sp., Ornithostrongylus sp.,
Eimeria sp., Trichomonas sp., Haemoproteus sp., Columbicola columbae, Menopon sp. and Lipeurus sp.. It was revealed that
age and sex of pigeon had no significant (P>0.05) effect on the prevalence of helminthes and protozoa but had significant
influence on the occurrence of ectoparasites. However, histopathological changes of infected intestine were also studied. It is
recommended that further study should be conducted to determine the effect of parasite on the performance of pigeons and
to find out the economic losses, effective preventive and control measures of those parasites. It is concluded that parasitic
infestation is the major problem of pigeon farming in this area, so specific precautions must be taken against parasitic infections
in farmed pigeons.
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