
Open Access Journal of Veterinary Science & Research 
ISSN: 2474-9222 

 

Prevalence and Risk Factors Associated with Haemoparasitosis in 
Village Chickens (Gallus Gallus Domesticus) in Gombe State, Nigeria 

                    J Vet Sci Res 

 

  
  

 

Prevalence and Risk Factors Associated with 

Haemoparasitosis in Village Chickens (Gallus Gallus 

Domesticus) in Gombe State, Nigeria 

 

Lawal JR, Ibrahim UI, Biu AA and Musa HI 

1Department of Veterinary Medicine, University of Maiduguri, Nigeria 

2Department of Veterinary Parasitology and Entomology, University of Maiduguri, 

Nigeria 

3Department of Veterinary Public Health and Preventive Medicine, University of 

Maiduguri, Nigeria 
 

*Corresponding author: Jallailudeen Rabana Lawal, Department of Veterinary Medicine, Faculty of Veterinary Medicine, 

University of Maiduguri, Maiduguri, Borno State, Nigeria, Email: rabanajallailudeen@yahoo.com 

 

Abstract 

The present study was conducted between November, 2016 and September, 2017, aimed to determine the prevalence 

and risk factors associated with haemoparasitosis in village chickens in Gombe State, Nigeria. Blood samples were 

collected from a total of 1820 village chickens and Giemsa stained thin blood smears were microscopically examined for 

the presence of haemoparasites. Results revealed an overall prevalence of 19.6% of three genera of avian haemoparasites 

in a single and mixed infection. Amongst the haemoparasites encountered, Plasmodium (13.9%) was the most prevalent 

followed by Haemoproteus (2.6%) and Leucocytozoon (0.4%) in single infection, while the prevalence of mixed infection 

with Plasmodium + Haemoproteus was 2.6%. Higher prevalence rates were recorded in cocks (28.5%) compared to hens 

(8.9%), as well as in adults (23.0%) compared to the growers (11.0%) village chickens. The prevalence rates was found 

to be higher in the rainy (39.3%) compared to cold dry (12.5%) and hot dry (7.7%) seasons of the study period. The 

difference in prevalence of haemoparasites among sex, age groups, and season was statistically significant (<0.0001). In 

conclusion, haemoparasites exist among village chickens flocks in Gombe State, Nigeria probably due to the presence of 

vectors and inadequate practice of biosecurity measures. It is therefore, recommended that awareness should be created 

on the prevalence of haemoparasites, further researches involving molecular characterization of haemoparasites should 

be carried out and village chicken farmers should be educated on the need for maintenance proper biosecurity measures 

on their farms. 
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Introduction 

Village chickens are among the domesticated village 
poultry species raised extensively in small numbers with 
very little capital investment in their management and are 
seldom given special attention in terms of feeding, 
housing and health care [1,2]. They usually scavenge for 
feed and water around households, rubbish dumps or 
stagnant water in most developing countries, thus 
predisposed to agents of infectious diseases as well as 
vectors of parasitic infections [3-5]. Diseases are the most 
important limiting factors to village chickens productivity 
in most African developing countries [2,6-8]. Parasitic 
diseases are among the infections that usually lead to 
severe loses in chicken productivity worldwide [6,9].  

 
Haemosporidians (Sporozoa: Haemosporida) are a 

group of endoparasitic protists that inhabit a broad range 
of host species of amphibians, reptiles, birds and 
mammals [5,10-12]. These protozoans are worldwide in 
distribution and are spread through a wide range of 
habitats and geographical regions [13,14]. 
Haemoparasites show a complex life cycle which requires 
arthropod vectors for disease transmission [15]. The 
abundance of these vectors may depend on some climatic 
conditions including weather [16,17]. The prevalence of 
parasitosis in any geographical region will likely depend 
on environmental conditions such as temperature, 
humidity and rainfall that will in turn impact the numbers 
and distribution of their insect vectors [18]. 

 
More than 200 species of avian haemoparasites have 

been reported worldwide, and have been classified 
broadly into four distinct genera viz: Plasmodium, 
Haemoproteus, Leucocytozoon and Hepatocystis [19-21]. 
The vectors for these parasites are exclusively blood-
sucking dipteran insects belonging to 17 genera [22-24]. 
It has been revealed that avian malaria is caused by 
parasites of the genera Leucocytozoon, Plasmodium and 
Haemoproteus [25,26]. Trypanosomes, unrelated to the 
haemosporidians, are also widely encountered in avian 
blood and can be transmitted by several insect species, 
most typically through the ingestion of the vector, such as 
the Culex mosquitoes [27,28]. Nematode microfilariae are 
also common in avian blood [29]. Other vector-borne 
blood parasites of birds include sporozoan parasites of 
the genera Hepatozoon, Babesia and Atoxoplasma.  

 
Haemoparasites have been reported to have 

significant effects on the health status of infected birdsby 
reducing their survival [25], body condition [30-32], and 
productivity [33-36]. These effects further leads to 

impaired immunological responses and decreased 
survival rate [37]. Severe infections by avian 
haemoparasites can lead to death [38,39] and could 
involve different physio-pathological phenomena such as 
anemia, thrombocytopenia and inflammation [39,40]. 

 
The investigation of haemoparasites from infected 

birds may be done using microscopic identification of the 
parasites in blood smears [25], as well as through the 
amplification and sequencing of DNA [14,41,42]. Some 
studies have shown that both methods can have similar 
sensitivities for detection of these haemoparasites 
[14,32,43,].  

 
Generally, few studies have reported the prevalence of 

haemoparasitosis in village chickens in Nigeria and other 
developing nations [23,44-52].  

 
The present study aimed to determine the prevalence 

and the risk factors associated with haemoparasitosis in 
village chickens (Gallus gallus domesticus) in Gombe 
State, Nigeria. 
 

Materials and Methods 

Study Area 

This study was carried out in Gombe State, 
Northeastern Nigeria. The state is situated in the North 
Eastern zone of Nigeria and shares boundaries with 
Bauchi, Taraba, Adamawa, Yobe and Borno states. The 
state has Eleven Local Government Areas that are 
populated by ethnic groups including Hausa, Fulani, Tera, 
Waja, Tangale and Bolawa among others. Gombe state is 
located between latitude 9° 30’ and 12°3’ N and longitude 
8°45’ and 11° 45’ E [53]. The state has a mean annual 
rainfall of 818.5mm, with a mean maximum temperature 
of 37°C and a mean minimum temperature of 12°C. The 
hottest months are March – May (40°C), and the coldest 
period is from December to February (harmattan). The 
state is also characterized with relative humidity of 90% 
in August and 10% in December. The climatic and edaphic 
factors favour crop and livestock agriculture. The major 
economic activities of the people of Gombe State include 
crop and livestock production as well as trading. The total 
poultry population in Gombe State is approximately 508, 
305 comprising 462,000 backyard poultry and 46,305 
exotic poultry [54]. Rural and urban areas within Eight 
(8) out of the Eleven (11) Local Government Areas of the 
state was visited for sample collection viz: Gombe, Akko, 
Funakaye, Kwami, Dukku, Yamaltu-Deba, Kaltungo and 
Balanga Local Government Areas. Non-probability 
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convenience sampling method was used with emphasis 
on areas with large populations of village chickens. 
 

Sampling Period 

Sampling was carried out from November, 2016 to 
September, 2017 within three (3) seasons viz, the cold 
dry season (November-February), hot dry season (March-
May) and rainy season (June-September). All study 
locations were visited for samples and other data 
collection within these study periods. 
 

Target Population 

At least three (3) major live birds markets and village 
poultry farmers’ households that rears relatively large 
population of village chickens and willing to volunteer 
their village chickens for blood sampling were visited for 
blood sample collections. 
 

Sampling Method for Birds 

Each sampled bird was properly restrained and 
prepared for blood sample collection. Using a sterile 5ml 
syringe and 23 gauge needles, 3-4ml of blood sample 
were collected directly from brachial vein (wing vein) of 
each sampled chicken using the procedure described by 
Chesebrough and Rukhsana [55,56]. Each blood samples 
was immediately dispensed into a EDTA anticoagulant 
bottle. All samples were labeled appropriately and 
transported to the Department of Veterinary Parasitology 
and Entomology laboratory, Faculty of Veterinary 
Medicine, University of Maiduguri in ice pack container. 
 

Preparation of Blood Smears for Identification 
of Haemoparasites, Parasitological 
Examination and Detection of Haemoparasites 

Thin smears were made from each blood sample and 
allowed for few minutes to air dry and then labeled 
appropriately. The slides were fixed with methanol and 
stained with diluted 10% Giemsa stain according to the 

standard procedures described by Zajac and Conboy [57]. 
The slides were later viewed at low magnification (40×) 
and at high magnification (100×) using microscope under 
oil immersion for 10–15 min for the presence of 
intracellular blood parasites gametocytes as previously 
described by Valkiūnas, Valkiūnas and Akinpelu 
[15,58,59]. Sample was considered negative when no 
parasite is detected after examining 100 microscopic 
fields.  
 

Statistical Analysis 

Data generated from the study were initially analyzed 
in Microsoft office Excel version 2011 to obtain 
percentages and prevalence of haemoparasites. The 
prevalence (P) in percentage was calculated using the 
formula P = n/N, where n is the number of positive 
samples analyzed at that point in time and N is the total 
number of chickens sampled at that point in time [60]. 
The SPSS statistical software version 22 was used for both 
Fisher’s exact test and Chi-square statistical analysis. The 
statistically significant association between the risk 
factors and the infection was determined at p<0.05.  
 

Results 

The results of microscopy examinations of blood 
smears for the presence of avian haemoparasites in 
village chickens in Gombe State revealed that out of 1820 
total blood samples examined 356 blood samples were 
found to be infected by avian haemoparasites with an 
overall prevalence rate of 19.6% (17.8 – 21.5 at 95% 
confidence interval). The prevalence of avian 
haemoparasites were found to be higher among chickens 
sampled from poultry farmers’ households 236 (19.8%) 
compared to those sampled from live bird markets 120 
(19.1%). Although, there was no statistical significant (p > 
0.05; χ2 = 0.77) association of prevalence with source of 
the chickens as shown in (Table 1). 

 

 
Chicken Source 

All Chickens 
Markets Households 

Number Examined 628 1192 1820 
Number Infected 120 236 356 
Prevalence (%)* 19.1 ⃰ 19.8 ⃰ 19.6 (17.8 – 21.5)† 

Table 1: Chicken source-specific prevalence of avian haemosporidian parasites in village chickens in Gombe State, 
Nigeria. 
*No significant (p > 0.05) association of prevalence with source of chickens; †95% confidence interval. 
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Moreover, results of the prevalence of haemoparasites 
genera detected in the infected village chickens in Gombe 
State revealed that Plasmodium (13.90) was the most 
prevalent haemoparasites followed by mixed infection of 

Plasmodium+Haemoproteus (2.64%) and Haemoproteus 
(2.58%) while Leucocytozoon (0.44%) was the least 
prevalent haemoparasites detected (Table 2). 

 

 
Number of Chickens Infected (N= 1820) Percentage (%) (n = 356 ) Prevalence (%) 

Plasmodium 253 71.07 13.9 
Haemoproteus 47 13.2 2.58 
Leucocytozoon 8 2.25 0.44 

Plasmodium + Haemoproteus 48 13.48 2.64 
TOTAL 356 100 19.56 

Table 2: Prevalence of Haemosporidian parasites genera in Village Chickens in Gombe State, Nigeria. 
N = Total Number of village chickens examined and sampled during study period. 
n = Total Number of village chickens infected with haemoparasites during study period. 
 

Table 3 depicts results of sex – specific prevalence of 
avian haemoparasites in village chickens in Gombe State. 
Out of 623 males and 569 female village chickens blood 
samples collected from the poultry farmers’ households, 
avian haemoparasites were found to be higher in the male 
188 (30.2%) compared to the female 48 (8.4%) chickens. 
There was statistical significant (p<0.05; χ2 =87.16 at 95% 
confidence interval) association among sex of the 
chickens sampled from households. Also, Out of 366 
males and 262 female village chickens blood samples 
collected from the live birds markets, avian 
haemoparasites were also found to be higher in the males 

94 (25.7%) compared to the female 26 (9.9%) chickens. 
There was also statistical significant (p < 0.05; χ2 = 23.53 
at 95% confidence interval) association of sex among of 
chickens sampled from live birds markets. Out of the total 
989 blood samples collected from males and 831 
collected from female village chickens in Gombe State, the 
prevalence of avian haemoparasites were found to be 
higher in the males 282 (28.5%) compared to the female 
74 (8.9%) village chickens. There was statistical 
significant (p<0.05; χ2 =109.11 at 95% confidence 
interval) association among sex of chickens sampled in 
Gombe State. 

 
Sex Number Chickens Examined Number Chickens Infected Prevalence (%) P – Value 

Household Chickens 
Male 623 188 30.2a (26.7 – 33.9) † p < 0.0001 

Female 569 48 8.4b (6.4 – 11.0) † 
 

Market Chickens 
Male 366 94 25.7a (21.5 – 30.4) † p < 0.0001 

Female 262 26 9.9b (6.9 – 14.1) † 
 

All Chickens 
Male 989 282 28.5a (25.8 – 31.4) † p < 0.0001 

Female 831 74 8.9b (7.2 – 11.0) † 
 

Table 3: Sex-specific prevalence of avian haemoparasites in village chickens in Gombe State, Nigeria. 
a,b Different superscripts indicate significant (p < 0.05) difference in age-specific prevalence; †95% confidence interval. 
 

Table 4 shows results of age-prevalence of 
haemoparasites in village chickens in Gombe State, 
Nigeria. Out of 802 adults and 390 grower village 
chickens blood samples collected from the poultry 
farmers’ households, the prevalence of avian 
haemoparasites were found to be higher in the adult 195 
(24.3%) compared to the growers 41 (10.5%) chickens. 
There was statistical significant (p<0.05; χ2 =30.61 at 95% 
confidence interval) association among age group of 

chickens sampled from poultry farmers’ households. 
However, Out of 517 adults and 111 grower chickens 
blood samples collected from the live birds markets, the 
prevalence of avian haemoparasites were also found to be 
higher in the adults 106 (20.5%) compared to the 
growers 14 (12.6%) chickens. There was no statistical 
significant (p>0.05; χ2 =3.19 at 95% confidence interval) 
association among age of the chickens sampled from live 
birds markets. Out of the total 1319 blood samples 
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collected from adults and 501 from grower chickens, 
avian haemoparasites were found to be higher in the 
adults 301 (23.0%) compared to the grower 55 (11.0%) 

chickens. However, there was statistical significant 
(p<0.05; χ2=31.61 at 95% confidence interval) association 
among age of chickens sampled in Gombe State. 

 
Age Group (Months) Number Examined Number Infected Prevalence (%) P-Value 

Household chickens 
Adult (> 5) 802 195 24.3a (21.5 – 27.4) † p < 0.0001 

Growers (3 – 4) 390 41 10.5b (7.8 – 14.0) † 
 

Market chickens 
Adult (> 5) 517 106 20.5a (17.2 – 24.2) † p = 0.0742 

Growers (3 – 4) 111 14 12.6a (7.7 – 20.1) † 
 

All chickens 
Adult (> 5) 1319 301 23.0a (20.6 – 25.2) † p < 0.0001 

Growers (3 – 4) 501 55 11.0b (8.5 – 14.0) † 
 

Table 4: Age-specific prevalence of avian haemoparasites in village chickens in Gombe State, Nigeria. 
a,b Different superscripts indicate significant (p<0.05) difference in age-specific prevalence; †95% confidence interval.  
 

Table 5 illustrates results of season-specific 
prevalence of haemoparasites in village chickens in 
Gombe State, Nigeria. Out of 380 village chickens sampled 
during the cold dry season, 432 in the hot dry and 380 
sampled during the rainy season from the poultry 
farmers’ households, the prevalence of avian 
haemoparasites were found to be higher during the rainy 
season 150 (39.5%) compared to cold dry 53 (14.0%) and 
the hot dry 33 (7.6%) season. There was statistical 
significant (p<0.05; χ2=141.06 at 95% confidence 
interval) association among the three seasons of sampling 
and the prevalence rates. Moreover, out of 210 village 
chickens sampled during the cold dry season, 205 in the 
hot dry and 213 sampled during the rainy season from the 
live birds markets, the prevalence of avian 

haemoparasites were found to be higher during the rainy 
season 83 (39.0%) followed by the cold dry 21 (10.0%) 
and the hot dry 16 (7.8%) season. There was also 
statistical significant (p<0.05; χ2 = 2.56 at 95% confidence 
interval) association among season of sampling and 
prevalence rates. Out of the total 590 blood samples 
collected during the cold dry season, 637 in the hot dry 
and 593 blood samples collected during the rainy season, 
the prevalence of avian haemoparasites were found to be 
higher during the rainy season 233 (39.3%) followed by 
cold dry 74 (12.5%) and the hot dry 49 (7.7%) season. 
There was also statistical significant (p<0.05; χ2=222.22 
at 95% confidence interval) association among season of 
sampling and prevalence rates. 

 
Season Number Chickens Examined Number Chickens Infected Prevalence (%) P - Value 

Household Chickens 
Cold Dry 380 53 14.0a p < 0.0001 
Hot Dry 432 33 7.6b 

 
Rainy 380 150 39.5c 

 
Market Chickens 

Cold Dry 210 21 10.0a p < 0.0001 
Hot Dry 205 16 7.8b 

 
Rainy 213 83 39.0c 

 
All Chickens 

Cold Dry 590 74 12.5a p < 0.0001 
Hot Dry 637 49 7.7b 

 
Rainy 593 233 39.3c 

 
Table 5: Season-specific prevalence avian haemoparasites in village chickens in Gombe State, Nigeria. 
a,b,c Different superscripts indicate significant (p < 0.05) difference in season-specific prevalence. 
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Discussion 

The results of this present study revealed the presence 
of avian haemoparasites in village chickens sampled from 
both poultry farmers’ households and live birds’ markets 
within the study areas. Although, the prevalence of 
haemoparasites in village chickens sampled from poultry 
farmers’ households (19.8%) were found to be higher 
than in village chickens sampled from live birds’ markets 
(19.1%). However, the different in the prevalent rates 
between the study sites was not statistically significant 
(p>0.05; χ²=0.77) at 95% confidence interval. This finding 
implies that the chances at which village chickens could 
be found infected with avian haemoparasites in poultry 
farmers’ households and as well as in live birds’ markets 
share similar opportunities of infections, especially in the 
presence of the parasites and the abundance of their 
arthropod vectors. Moreover, village chickens sold in live 
birds’ market are usually source from several households 
from communities far and near the market, and farmers 
also purchase chickens for restocking or breeding from 
live birds’ vendors in the markets. This practice plays a 
vital role in the transmission cycles and maintenance of 
infectious diseases among susceptible hosts. The overall 
prevalence of avian haemoparasites in village chickens 
recorded in the present study was found to be 19.6%. 
This finding supported the studies of Karamba, et al. [61] 
who have reported 19.56% prevalent rate of avian 
haemoparasites in village chickens in Kano State, Nigeria, 
but the result of the present study is higher than the 
findings of Usmana, et al. [62] who have reported 12.0% 
in Sokoto State as well as Igbokwe, et al. [63] and Lawal, 
et al. [64]. Who have reported 11.4% and 17.0% in 
Maiduguri, Borno State respectively? However, the 
prevalence rate of avian haemoparasites in village 
chickens recorded in this present study is lower than 
26.4% recorded in Ibadan, Oyo State [47] and 46.7% in 
Owerri, Imo State [65]. These variations in the prevalence 
rates might be attributed to difference in sample sizes, 
effort of sampling, season of samples collections, 
geographical regions, and methods employed for 
diagnosis as well as abundance of arthropod vectors. 
Moreover, higher prevalence rates of avian 
haemoparasites in village chickens have also been 
documented in some parts of Africa such as 43.4% in 
Ethiopia [66], 79.2% in Kenya, [51] 71.0% and 79.1% in 
Malawi by Njunga and Lutz et al. [46,67] respectively, 
61.9% in Uganda, [15] 35.0% in Ghana, [44] 32.0% in 
Zimbabwe [45]. Other similar study from different parts 
of the world have also reported varying prevalence rates 
of avian haemoparasites in village chickens, such as 
Naqvi, et al. [68] who have recorded 69.0% in Punjab, 

Pakistan, Nath and Bhuiyan [69] as well as Momin, et al. 
[70] have reported 34.5% and 45.8% in Bangladesh 
respectively, 42.0% in Philippine [71,72] have recorded 
34.0% in India and Abdullah [9] reported 78.2% in Iraq. 
These findings revealed the occurrence of 
haemoparasitosis in scavenging village chickens from 
different parts of the world.  

 
The results of the present study have discovered 

19.56% overall prevalent rate of three genera of 
haemoparasites in village chickens viz: Plasmodium, 
Haemoproteus and Leucocytozoon in a single infection 
while mixed infection with Plasmodium+Haemoproteus. 
Similar previous studies have reported the occurrence of 
these haemoparasites at varying prevalence rates in 
village chickens in developing countries including Nigeria 
[23,64,67-69,71,73] The prevalence of Plasmodium 
(13.9%) encountered in village chickens in Gombe, 
Gombe State during this present study is higher than 
11.4% reported in Maiduguri, Borno State Northeastern 
Nigeria [63] and 12.0% reported in Sokoto, Sokoto State 
Northwestern Nigeria [62] but lower than 33.3% in 
Owerri, Imo State Southeastern Nigeria [65] and 32.0% in 
Ibadan, Oyo State Southwestern Nigeria [47]. 

 
The variation in the prevalent rates might be 

associated with differences in management system and 
abundance of vectors. The prevalence rate of mixed 
infection with Plasmodium + Haemoproteus (2.64%) 
reported in the present study is lower than 3.5% and 
47.4% reported by Sabuni, et al. and Hasson [51,73] 
respectively while Nath and Bhuiyan [69] have reported 
mixed infection of Plasmodium specie and Haemoproteus 
specie (0.5%) which is lower than that of the present 
study. The findings of the present study also revealed 
2.6% prevalence of Haemoproteus in village chickens in 
Gombe State. This finding is higher than 1.3% and 2.5% 
reported by Sadiq, et al. [47] from Ibadan and Bangladesh 
respectively. The prevalence of Haemoproteus in village 
chickens reported in this present study is lower than 
23.3% by Islam, et al. [74] in Bangladesh and 13.2% by 
Hasson [73] in Iraq. These variations might be due to the 
geographic distribution, management systems, and 
abundance of vectors. The findings of the present study 
revealed 0.4% prevalence of Leucocytozoon in village 
chickens in Gombe State. This finding is lower than 20.0% 
reported by Sadiq, et al. [47] in Ibadan and 8.9% by 
Opara, et al. [75] in Owerri of Nigeria. However, in some 
parts of Africa, Mbuthia, et al. [76] have reported 31.6% in 
Kenya while Etisa, et al. [66] reported 9.6% in Ethiopia. 
These findings indicate the occurrence of suitable vectors 
for the transmission of the genus Leucocytozoon amongst 
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village chickens in Africa. Low prevalence of 
Leucocytozoon in village chickens as single infection 
detected in the present study compared to results from 
other parts of Africa may be due to sparse abundance of 
the arthropod vectors capable of transmitting the 
parasites in the present study area.  

 
Considering the sex-specific prevalence as a risk factor 

associated with the prevalence of avian haemoparasites in 
village chickens in Gombe State, the results of the present 
study revealed higher prevalence of haemoparasites in 
males (28.5%) chickens compared to the females (8.9%) 
and the difference in the age-specific prevalence rates at 
95% confidence interval was statistically significant 
(P<0.0001). This result might be associated with the 
anatomically larger comb and wattle in cocks, which are 
well vascularized. This may attract blood sucking 
arthropods for blood meal during which they transmit 
haemoparasites to the host. The finding of the present 
study agreed with Opara, et al. [64] Lawal, et al. [64] who 
have also reported the occurrence of high prevalence of 
avian haemoparasites in males than in the female 
chickens in Owerri and Maiduguri, Nigeria respectively. 
The finding of the present study coincides with previous 
report by Sabuni, et al. [51] in Kenya, Nath, et al. and 
Hasan, et al. [77,78] in Bangladesh, Etisa, et al. [66] in 
Ethiopia who have also reported high prevalence of avian 
haemoparasites in cocks of village chickens compared to 
the hens in their various studies. However, Naqvi, et al. 
[68] in Pakistan Sehgal, et al. [49] in Uganda and 
Cameroon, Hasson [73] in Iraq and Nath and Bhuiyan [69] 
in Bangladesh have indicated that the hens of village 
chickens were more infected with avian haemoparasites 
than the cocks. There are usually conflicting reports on 
the occurrence and impact of sex on prevalence rate of 
different avian haemoparasites in several species of birds 
[19,79,80].  

 
Although, several endogenous and exogenous factors 

may have an accumulative influence on the parasitisation 
of both sexes of the village chickens by these parasites, 
such as host’s hormones and humoral compounds, age 
and nutritional state, behaviour and habits, as well as the 
season of the year and ecological and physical features of 
the regions [73]. However, Lloyd [81] as cited by Naqvi, et 
al. [68] and Hasan, et al. [78] have reported that the exact 
cause of higher prevalence in female birds cannot be 
explained but in general higher level of prolactin and 
progesterone suppress the immune system of the 
individual and make the female individual more 
susceptible to parasitic infections. 

 

The present study also considered age – specific 
prevalence of avian haemoparasites in village chickens in 
the study areas. The result shows higher prevalence of 
haemoparasites in adult (23.0%) chickens compared to 
growers (11.0%) and the difference in the age-specific 
prevalence rates at 95% confidence interval was 
statistically significant (P<0.0001). This finding might be 
attributed to the fact adult village chickens frequently 
roam far distances during scavenging and 
chasing/searching for mating mates, at which times they 
may get expose to arthropods vectors, while the younger 
chickens usually found roaming near their owners 
compound or somewhere safe away from predators. 
Moreover, an adult village chicken seems to have more 
prominent and fully grown comb and wattle which are 
easily parasitized by the blood sucking arthropods 
vectors. This finding concurs with similar study of Abdul 
Momin, et al. and Etisa, et al. [70,66] who have also 
reported significantly higher prevalence of avian 
haemoparasites in adult chickens than grower in 
Bangladesh and Ethiopia respectively. However, the 
finding of the present study is inconsistent with that of 
Sabuni, et al. and Naqvi, et al. [51,68]. 

 
Who have reported highest prevalence of avian 

haemoparasites in growers than adult chickens in Kenya 
and Pakistan respectively, although the prevalence rates 
was not statistically significant (P>0.05). Several studies 
on avian haemoparasites have demonstrated that adult 
domesticated birds are more susceptible to 
haemoparasitosis [74,78,82,83], while some authors 
indicated that younger birds have a greater prevalence of 
infection by various groups of haemosporidians [84,85]. 
Other authors have showed that there were no 
differences in the prevalence of bird infections in different 
age groups [86,87]. Occurrence of higher prevalence of 
avian haemoparasites in adult birds may also be 
attributed to long time exposure to the arthropod borne 
infections by adult scavenging birds [88-90]. Moreover, 
Thull and O Brien, as cited by Hasan, et al. [91,78] 
indicated that another cause might be owing to absence of 
active transmission of malaria parasite from adult to 
young birds. 

 
The present study was conducted throughout the 

three seasons of the year (rainy, hot dry, cold dry season). 
Therefore, the study also considered the season-specific 
prevalence of avian haemoparasites in village chickens in 
Gombe State, Nigeria. The results revealed higher 
prevalent rates of haemoparasites in village chicken 
during the rainy season (39.3%) followed by the cold dry 
(12.5%) season and the hot dry season (7.7%). The 
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difference in the season – specific prevalence rates at 95% 
confidence interval was statistically significant 
(P<0.0001). The finding might be associated with fact that 
the rainy season is usually the most favourable season 
that provides conducive weathers conditions (including 
temperature and humidity) for optimum breeding of most 
arthropod vectors such as mosquitoes and other flies. 
This finding is evidenced by the high prevalence of many 
arthropod vector (mosquitoes, ticks) borne blood 
parasitic infections such as malaria, trypanosomosis in 
human and animal populations during the rainy season in 
Nigeria [92-98]. More so, increased breeding of arthropod 
vectors including mosquitoes during rainy season could 
be as a result of rampant bushes/vegetation from crop 
farming activities, stagnated pool of water resulting from 
poor drainage system, optimum humidity and 
temperature required for egg hatching. While, during the 
cold dry season arthropods and flies seek for warm places 
and find refuge within warmer human settlements 
seeking for blood meal from humans and other livestock 
including the chickens thereby causing pockets of blood 
related parasitism. In contrast, the hot dry season is 
usually considered neither favorable nor conducive for 
arthropod breeding, the heat could might cause egg 
desiccations and kill larva of arthropods. The high 
prevalence of avian haemoparasites recorded in the 
presence study compared to other seasons concurs with 
similar reports by Igbokwe, et al. [63] who also reported 
high prevalence of avian haemoparasites during the rainy 
season in Maiduguri, Nigeria. Similar observation was 
reported in the semi-arid areas with epidemics of human 
malaria [99]. The finding of the present study agrees with 
Hasan, et al. [78] who have reported higher prevalence of 
avian malaria parasites in the rainy season (18.3%) 
followed by summer (10.0%) and winter season (9.3%) in 
Bangladesh. However, the finding of the present study is 
not in line with similar research conducted by Nath and 
Bhuiyan, [69] in hilly areas of Bangladesh, who have 
reported the prevalence of haemoparasites in domestic 
bird as 60.6% in summer season, 36.7% in rainy and 23% 
in winter seasons. This finding of the present study was 
inconsistent with Okanga, et al. [100] who reported 
higher prevalence in weaver birds of South Africa during 
late summer (16.0%) than winter (10.0%) season with 
significant seasonal difference. In India, Gupta, et al. [101] 
recorded highest infectivity of pigeon malaria during the 
summer season (82.9%) followed by spring season 
(59.4%) and least in the winter season (42.3%). 
Moreover, Senlik, et al. [102] found highest infection rate 
in autumn (44%) while the lowest in spring in Iran. These 
disparities might be associated with the abundance of 

different arthropods vector population during rainy and 
cold dry seasons.  

 
Apart from rainfall and differences in habitat 

composition, differences in prevalence may be influenced 
by proximity to breeding site for vectors, relative levels of 
host resistance, local temperature differences, time of 
collection of samples, effort of sample collection and age 
of host among the others [103,77]. The mosquitoes, flies 
and other arthropods breeding rate are increasingly high 
during rainy seasons in Northeastern, Nigeria. This 
important role of seasonal impact on vector and the 
haemoparasites spread could be used as a dynamic tool in 
the establishment of preventive and control measures for 
village chicken. It is evident that avian haemoparasites 
can threaten bird populations and may also impact the 
survival of their insect vectors [24]. 
 

Conclusion 

This study revealed a prevalence of 19.6% for three 
(3) genera of haemoparasites of village chickens in Gombe 
State, which included Plasmodium, Haemoproteus, and 
Leucocytozoon as single infections and mixed infection 
with Plasmodium + Haemoproteus. Plasmodium which 
has been reported worldwide as the major cause of avian 
malaria in birds was found to be the most prevalent 
haemoparasites in village chickens in Gombe State. Single 
infections were more common than mixed infections in 
the infected village chickens. Prevalence of 
haemoparasites was significantly higher in male 
compared to female, as well as in adults compared to the 
growers. The prevalence was found to be higher in the 
rainy season compared to the other seasons of the study 
period. 
 

Recommendations 

It is recommended that similar researches which 
involve molecular characterization should be conducted 
to determine the prevalence of haemoparasites species in 
other village poultry species and wild birds in Gombe 
State and other parts of Nigeria to further evaluate the 
epidemiology of the disease. Researches should be 
conducted to determine the specific vectors transmitting 
the haemoparasites in the study area. 
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