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Abstract 

   
Parasitic diseases are present in traditional free-range chicken production system, where there are no regular treatment 

measures. The diseases also persist in commercial chicken flocks, especially the deep-litter system, which provides direct-cycle 

parasites with a favorable environment for their proliferation. Knowledge of the prevalence of these infestations is necessary 

for the purpose of strengthening preventive measures. A descriptive observational study was carried out in Abomey-Calavi 

district on 150 chicken flocks, 70 flocks of layers, 30 flocks of broilers in commercial system and 50 flocks in free-range system. 

Faecal samples examination using the simple flotation technique allowed to identifying four targeted gastrointestinal parasites 

such as Eimeria spp., Ascaridia galli, Heterakis spp. and Capillaria spp. through an existing documented parasite egg 

morphological reference. The results showed that in the two chicken production systems the most prevalent parasite was 

Eimeria spp., 33.33 and 77% in layers and broilers in commercial system and 70 and 65% for adult and young birds in free-

range system. It was followed by ascaridia, which showed almost the same prevalence in the two chicken production systems 

varying from 22 to 33%. Lower prevalences were recorded in Heterakis and Capillaria in the two production systems. 

Heterakis was more prevalent in commercial system while Capillaria more frequent in free-range chicken flocks with a total 

absence of Capillaria in broilers. The indirect-cycle characteristic of some Capillaria species can hamper their proliferation in 

strict-confinement commercial system. Problems related to poor sanitation can also explain these results, especially in 

commercial chicken flocks. 
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Introduction 

In Benin, as in most African countries, there are two 

types of poultry production systems: the traditional 

extensive production system and the commercial 

semi-intensive production system (Onibon and 

Sodegla, 2005). The profitability of poultry 

production can be compromised by the outbreak of 

diseases essentially due to poor sanitation. Among the 

various disease agents that can affect poultry are the 

parasites which are responsible for considerable 

economic losses. These parasitic infestations are 

mostly subclinical and result in malnutrition, 

increased feed conversion ratio, decreased weight 

gain, reduced egg production, and mortality in young 

birds (Kumar et al., 2016). Frequently encountered 

parasites both in commercial and traditional chicken 

production systems are nematodes and coccidia 

(Poulsen et al., 2000).Through the combination of 

ubiquity, fecundity and pathogenicity of its causative 

agent, coccidiosis is among the ten most endemic and 

economically disastrous diseases that affect livestock 

in both developed and developing countries (Perry et 

al., 2002; Bennett and Ijpelaar, 2005; Al-Gawad et 

al., 2012). The prevalence of most parasitic diseases 

has been significantly reduced in the commercial 

poultry production system due to improved habitat, 

hygiene and good sanitation (Permin and Hansen, 

1998). According to McDougald (2003), the strict 

confinement of birds in commercial poultry 

production system has been a beneficial antiparasitic 

measure. However, parasitic diseases continue to be a 

major problem in litter-based commercial and 

traditional chicken production systems. 

 

The current study came up with the prevalence of 

coccidian infection and that of some gastrointestinal 

nematode parasites such as Ascaridia galli, Heterakis 

spp. and Capillaria spp. both in commercial and 

traditional chicken production flocks.  

 

Materials and methods 

Study area  

The study was carried out in the district of Abomey-

Calavi which lies within 6° 26′ 55″ N, 2° 21′ 20″ E, 

the total territory is 650 km2.  

 

Fig. 1. District of Abomey-Calavi. 

https://fr.wikipedia.org/wiki/Sp%C3%A9cial:Map/9/6.448521/2.35566/fr
https://fr.wikipedia.org/wiki/Sp%C3%A9cial:Map/9/6.448521/2.35566/fr
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The climate is sub-equatorial marked by two rainy 

seasons and two dry seasons. The average mean 

annual minimum temperatures is 20 °C and the 

maximum 30 °C with the relative humidity range 

from 70 to 80% (Fig. 1). 

 

Study design 

The present study is a descriptive observational study 

with the purpose of determining the prevalence of 

gastrointestinal chicken parasitic infestation in litter-

based semi-intensive exotic chicken rearing system 

and traditional extensive local chicken rearing system 

in the district of Abomey-Calavi. The survey was 

performed in the month of July in rainy season.  

 

The optimal sample size was calculated in order to 

determine the number of chicken flocks to enroll in 

the study using the method of sample size calculation 

to estimate a proportion with the following formula:  

 

According to Dakpogan et al. (2013), the coccidiosis 

prevalence in litter-based semi-intensive exotic layer 

rearing system is 36%. The prevalence can be as 

higher as 40% in layer chickens (Lunden et al., 2000) 

and as lower as 25% according to Ashenafi et al. 

(2004). If for the study the 95% confidence interval of 

coccidiosis prevalence is set at , then L 

= 0,075. The significance level being 0.05, then  = 

1.96 which is the standardized Normal Deviate or the 

percentage point corresponding to a two-tailed 

probability of 0.05, when we consider the Normal 

approximation of Binomial distribution. These 

estimates applied in the formula gave the following 

sample size:  

 

A total of 150 chicken flocks were surveyed with 70 

layer hens and 30 broiler chickens of exotic breeds 

from litter-based semi-intensive production sector 

and 50 flocks in traditional extensive production 

system. Poultry farms were selected using a simple 

random sampling method in strict collaboration with 

the National Professional Poultry Producers 

Association (UNAP-Benin) based on their database in 

commercial chicken sector. The second stage of the 

selection was a non-probabilistic sampling based on 

the obvious willingness of the poultry producers to 

participate in the study. In the extensive production 

system the non-probabilistic method was used based 

on the flock size greater than or equal to 10 birds and 

the willingness of farmers to collaborate. 

 

Collection of faecal samples 

The droppings were collected in sealed and labeled 

polyethylene plastic bags. The movement of "W" 

inside the chicken house with the collection of 

droppings at every five (5) steps (Kumar et al., 2014) 

has made possible to confer a semi-random character 

to the sampling in order to have representative 

samples. Samples were collected from all poultry 

farms visited. The samples were stored in a 

refrigerator at the Animal and Veterinary Research 

Laboratory (LRZVH) of Agonkanmey Agricultural 

Research Center (CRA) of the National Institute of 

Agricultural Research of Benin (INRAB) at a 

temperature of between 4 - 8 °C until the coprological 

analysis. The identity of the farmer, the location of the 

farm, the type of farm (layer, broiler, and local 

chickens) and the contact of the farmer were also 

collected. 

 

Faecal sample examination 

Faecal samples examination was carried out in the 

Laboratory of Research in Animal Ecology and 

Zoogeography of the National Agricultural University. 

The simple flotation technique using the McMaster 

chamber (Soulsby, 1986) allowed to demonstrating 

the presence or absence of four targeted 

gastrointestinal parasites such as Eimeria spp., 

Ascaridia galli, Heterakis spp. and Capillaria spp. 

The method consists in diluting one gram of faeces in 

30 ml of saturated sodium chloride flotation fluid. 

The resulting fluid was homogenized by thorough 

stirring. The faecal suspension was filtered and a sub-

sample immediately taken with a Pasteur pipette. The 

two fields of the McMaster counting chamber were 

filled with the faecal suspension. After 3 minutes, the 

Eimeria oocysts and nematode eggs in both counting 

fields were counted under 10 photonic microscope 
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magnification. Identification of targeted nematode 

eggs was done using a documented morphological 

reference elaborated by Soulsby (1982) (Fig. 2). 

 

Statistical analysis 

The database was stored in Excel 2010 of Microsoft 

Corporation. Statistical analysis was performed in 

SPSS software version 16.0. Prevalence of parasites 

infestations was determined with the frequency 

procedure and comparisons done with chisquare test.  

 

Results 

Results in Table 1 showed the parasites prevalences in 

commercial chicken production system. The more 

prevalent parasites in litter-based commercial 

chicken focks in Abomey-Calavi district were coccidia 

and Ascaridia. This prevalence was 33% both for 

Ascaridia sp. and coccidia in laying hens.  

 

In broiler chickens the coccidia prevalence was the 

highest, 77.8% and that of Ascaridia galli, 22,2%.  

 

Heterakis spp. infestation was lower compared to 

coccidia and Ascaridia galli but, higher when 

compared to Capillaria spp. which demonstrated the 

lowest prevalence in commercial production system, 

with a total absence of its eggs in broiler chickens 

faecal samples. 

 

Table 1. Prevalence in commercial chicken production system. 

Chicken Ascaridia galli (%) Eimeria spp. (%) Heterakis spp. (%) Capillaria spp. (%) 

Layers 33.3a 33.3a 19a 4.8a 

Broilers 22.2a 77.8b 11a 0a 

%: Percentage, (Values in columns that do not share the same superscript letters are significantly different at the 

significance level of 0.05). 

Results in Table 2 showed parasites infestation rate in 

free-range chicken flocks. Similar to commercial 

chicken production system, coccidia and Ascaridia 

were the most prevalent parasites observed in 

traditional free-range local breed chicken production 

system in Abomey-Calavi district. Free-range 

chickens flocks Eimeria spp. prevalence in adult and 

young chickens were twice the values observed with 

Ascaridia parasite in the same age category, adult and 

young. Unlike the commercial production system, 

Capillaria spp infestation was higher than the 

heterakis spp infestation in traditional free-range 

local breed chicken flocks. 

 

Table 2. Prevalence in free-range chicken production system. 

Chicken Ascaridia galli (%) 

 

Eimeria spp. (%) Heterakis spp. (%) Capillaria spp. (%) 

Adult 33,3a 70a 6,7a 13,3a 

Young 26,7a 65a 6,7a 18,3a 

Overall 30 67 6,7 15,8 

%: Percentage, (Values in columns that do not share the same superscript letters are significantly different at the 

significance level of 0.05). 

Discussion 

The coccidial infection prevalence of laying hens in 

litter-based commercial exotic-breed chicken 

production system in the district of Abomey-Calavi 

was 33%. This value is similar to those observed by 

some authors such as Lunden et al. (2000), 33%; 

Yunnus et al. (2008), 27% and Dakpogan et al. 

(2013), 36%. The prevalence of coccidial infection 

observed in broilers chickens flock was 78%, this 

value is higher than that obtained by Razmi and 

Kalideri (2000) and lower than the prevalence 

observed by Béatrice (2006) which varies from 77 to 
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100% in broiler farms in France. Adriana et al. (2013) 

obtained 92% prevalence of coccidial infection in 

broilers in Romania. Coccidial infection is higher in 

broilers (78%) than in laying hens (33%) in the 

current study. The renewal of litter only once, per 

broiler flock coupled with the very short cycle of 

coccidia in 7 days may explain the higher infestation 

observed in broiler chickens compared to laying hens 

in litter-based commercial chicken production 

system. The prevalence of coccidial infection in 

traditional free-range local breed chicken farming in 

Abomey-Calavi district was 67%. This prevalence is 

similar to that obtained by Mohammad et al. (2011) 

which was 64%. Nnadi and Georges (2010) observed 

lower prevalence 35.5% in a wetland in southeastern 

Nigeria. Kaingou et al. (2010) recorded 27.04% in 

Kenya. This prevalence of 67% is higher and provides 

the evidence for the endemicity of coccidiosis in the 

extensive chicken production system that can serve as 

a reservoir and source of permanent infection for 

semi-intensive chicken rearing system, regardless of 

the management and biosecurity measures taken to 

control the disease (Dakpogan et al., 2013). 

 

Fig. 2. Parasite eggs (A : Ascaridia galli, B : Heterakis spp. ; K, L, M, N : Capillaria spp.) (Soulsby, 1982). 

The prevalence of Ascaridia galli infestation recorded 

in our study is 33% for layers and 22% for broiler 

chicken in litter-based commercial chicken flocks. 

 

This result is close to that obtained by Martin-Pacho 

et al. (2005) in laying hens, which was 21%. 

According to Permin et al. (1999), this prevalence is 

41% in litter-based intensive chicken farming system 

and 5% in the intensive cage chicken farming system. 

In free-range system, the infestation rate of Ascaridia 

galli is 30% in Abomey-Calavi district. The result is 

consistent with that observed by Mungube et al. 

(2008) in Kenya. Permin et al. (1999) obtained a 

higher prevalence of 63.8% in free-range extensive 

chicken flocks in Denmark and Hassouni and Belghyti 

(2006) obtained 9% a very lower infestation rate. 

Poor sanitation and nutrition can influence the 

prevalence of roundworms in animals in general. 

Heterakis spp. and Capillaria spp. prevalences didn’t 

vary significantly in the two chicken production 
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systems with Heterakis more prevalent in litter-based 

commercial system and Capillaria more prevalent in 

free-range chicken flocks. The indirect-cycle 

characteristic of some Capillaria species such as 

Capillaria caudinflita, Capillaria bursata and 

Capillaria annulata that requires an intermediate 

host such as earthworm may explain its low 

prevalence in litter-based commercial system where 

chickens are housed in strict confinement.  

 

The prevalence of Heterakis sp. infestation in 

commercial system is 19% in laying hens flocks in the 

district of Abomey-Calavi. Permin et al. (1999) 

obtained the same prevalence of Heterakis 

gallinarum (19.4%) in litter-based intensive chicken 

flocks. Prevalences in the extensive production 

system were 16% for Capillaria sp. and 7% for 

Heterakis sp.  

 

These infestation rates are low and close to those 

obtained by Hassouni and Belghyti (2006) which 

were 6 and 10% for Capillaria obsignata and 

Heterakis gallinarum respectively. Mungube et al. 

(2008) obtained a prevalence of 22.8% for Heterakis 

in the free-range system. The differences were not 

significant in the adult and young age categories in 

our study. 

 

This study highlighted the infestation rates of 

coccidia, Ascaridia galli, Heterakis sp. and Capillaria 

spp. in litter-based commercial exotic breed chicken 

production system and in traditional free-range local 

breed chicken flocks in the district of Abomey-Calavi.  
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