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ABSTRACT

	Parasitic diseases were among the major constraints of poultry production. The common internal parasitic infections that occur in poultry include gastrointestinal helminthes (Cestodes and nematodes) and Eimeria species. The majority of which causes pathological damage to the host. Diagnosis of gastrointestinal parasites was done by the Floatation Techniques for faecal samples, but for confirmation, postmortem examination must be done with pathological lesions. Helminthiasis infestations result in metabolism and coccidiosis induced by Eimeria species infection was the most important parasitic disease of poultry leading to greater economic losses such as morbidity, mortality, reduced body weight and expenses related to preventive control or vaccinations. Epidemiology of chicken gastrointestinal helminths were studied using flotation examination, with the objectives to estimate the prevalence in two agro-ecological zones. Fecal samples from selected chickens were collected, floatation examination was conducted on 100 samples. The higher prevalence of gastrointestinal parasites was recorded in semi- urban with an estimated marginal mean of 1019.8 than chicken in urban area with an estimated marginal mean of 299.60. The prevalence of coccidia was significantly different (P˂0.05) between the two agro-ecological zones. Therefore, some gastrointestinal require an intermediary host.
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1. INTRODUCTION 

Most broiler poultry farmers in Lesotho face significant challenges, including poor performance indicators such as slow growth rates, lower carcass yields, increased mortality rates, and a higher incidence of diseases. These issues are believed to stem from a greater infestation of gastrointestinal parasites. However, slower-growing breeds achieve this weight at approximately 14 weeks (Bessei et al., 2006). Furthermore, Islam et al. (2015) noted that the broiler industry is one of the most profitable sectors within agriculture. Gastrointestinal parasites significantly detrimentally affect broiler production, particularly in environments where animal welfare is compromised (Ahmed, 2018). Helminth infections are linked to various health issues in poultry, including diarrhea, intestinal obstruction, anorexia, anemia, weakness, paralysis, and suboptimal feather development (Ola-Fadunsin et al., 2017). Among helminths, nematodes represent a particularly impactful group affecting broilers (Katoch et al., 2015). Common nematode species identified in this context include Heterakis gallinarum and Subulura suctoria (Aman et al., 2013). These nematodes possess a direct life cycle; the infective L2 larvae develop within their eggs over a period of 1 to 10 weeks, with the duration being heavily influenced by ambient temperature (Junquera et al., 2018). Coccidiosis significantly impacts the poultry industry, leading to substantial economic losses characterized by reduced growth rates and increased mortality rates (Rushton et al., 2018). The predominant species involved include Eimeria tenella, which is responsible for cecal coccidiosis, while E. acervulina and E. maxima are associated with severe intestinal coccidiosis (Asher, 2012). Broiler chickens face various welfare challenges, including injuries, infections, and skeletal metabolic disorders that hinder their normal development (De Jong et al., 2011). Consequently, the aim of this study is to assess gastrointestinal parasites affecting broiler performance in different regions of Maseru district.


2. material and methods
2.1 Study Area
The study was conducted in the Maseru district, which is divided into urban and semi-urban regions. The urban areas were represented by Khubetsoana, Naleli, and Stadium Area, while the semi-urban areas consist of Thaba-Bosiu, Roma, and Sehlabeng. Lowlands account for approximately 26% of the country’s total land area, whereas mountain ranges comprise about 74%. The average annual rainfall in Lesotho is around 753 mm (Cappelen, 2017), with 80% occurring during the warmer months from October to March and the remaining 20% during winter. Temperatures in Lesotho vary significantly by season, reaching up to 35 °C in mid-summer and dropping as low as -12.5 C in mountainous regions during winter.
[bookmark: _Toc32421][bookmark: _Toc3543][bookmark: _Toc21148][bookmark: _Toc107034743][bookmark: _Toc12074][bookmark: _Toc32384][bookmark: _Toc45388261][bookmark: _Toc45388262]2.2 Study design, Sampling and Fecal sample collection
[bookmark: _Toc45388263]A cross-sectional study was conducted in the Maseru district, where two regions were selected for research. Forty-five farmers from each region participated based on flock size, with 15 farmers from each village categorized into three groups: those with fewer than 50 birds, 50 to 100 birds, and greater than 100 birds. This resulted in a total of 90 broiler farmers across six villages. From each farmer, a random selection of 10 to 15 groups of broiler birds was made for fecal collection. Each group was captured and placed in an area covered with plastic bags for 5 to 10 minutes to allow defecation. Fresh faces were collected and stored in well-labeled bottles designated for each group’s fecal matter. The samples were kept in a cooler box at a temperature range of 0-8 ℃ to prevent egg hatching, ensuring that freezing was avoided. A sample of 5 grams was taken for the determination of the fecal egg count of gastrointestinal parasites. 
2.3 Examination of fecal samples
Samples were thoroughly crushed, and 2g of each crushed fecal sample was mixed with 58ml of NaCl solution (floatation fluid) and blended. After achieving a homogeneous mixture, it was sieved into a beaker. A few drops of amyl alcohol (3-6) were added to eliminate bubbles in the mixture. Disposable pipettes were used to draw a few milliliters and fill the two chambers of the McMaster slides, which were then examined under a microscope using x10 and x40 objectives (Zajac, 2012). The identification of parasite eggs was based on their morphological characteristics. Floating parasite eggs were counted using a laboratory cell counter, and each count was multiplied by a factor of 50 to estimate the number of eggs per gram of feces.
[bookmark: _Toc45388264]2.4 Data Analysis
Statistical analyses were conducted using the Statistical Package for Social Sciences (SPSS) version 20. Binary logistic regression was applied to assess the relationship between parasite prevalence, age, and various regions. The Generalized Estimating Equations (GEE) method was employed to analyze Fecal Egg Count (FEC), incorporating negative binomial and Poisson regressions. Odds Ratios were calculated to evaluate the strength and direction of associations. A p-value of less than 0.05 was considered statistically significant in all analyses.

3. results and discussion
[bookmark: _Toc2516][bookmark: _Toc16963][bookmark: _Toc12281][bookmark: _Toc32409][bookmark: _Toc15921][bookmark: _Toc45388270]3.1 The effect of age on FEC of Nematodes, Coccidia and Cestodes in broilers
In the evaluation of age as a risk factor, a statistically significant difference (P≤0.05) was observed between the infection rates of gastrointestinal parasites (GIPs) and the age of broiler chickens. The predominant parasitic infections identified were nematodes and coccidia, with the highest infection rates occurring in broilers at 5 weeks of age. This indicates that the likelihood of broiler chickens aged 5 weeks being infected with gastrointestinal nematodes is approximately 1.356 times greater, and the likelihood of infection with coccidia is about 2.282 times greater when compared to broilers aged 3, 4, and 6 weeks. In broiler chickens at six weeks of age, a significant difference (p≤0.05) was observed in the incidence of gastrointestinal infections caused by nematodes and cestodes compared to broilers aged three, four, and five weeks. Specifically, the likelihood of infection with gastrointestinal nematodes and cestodes in six-week-old broilers was found to be 1.0 times and 1.0 times higher, respectively, than in those aged three, four, and five weeks. The probabilities of infection for broilers at ages three, four, five, and six weeks were calculated as 0.259, 0.114, 0.828, and 1.000 respectively. The findings of the study indicated that the most common endoparasite infections affecting poultry were attributable to cestodes, nematodes, and coccidiosis caused by Eimeria species. Additionally, infections from oviduct flukes contribute to pathogenicity, resulting in morbidity, mortality, and significant economic losses (Sandhu et al., 2005). Furthermore, Adhikari et al. (2020) noted that despite advancements in prevention and control measures through improved management practices and nutritional strategies, coccidiosis continues to pose a major challenge within the poultry industry. 
Table 1:  The effect of age on mean FEC of Nematodes, Coccidia and Cestodes in broilers 
	Age
	Samples examined
	EMM
	Exp.B
	Sig.

	
	
	Nematodes
	
	

	3 weeks
	25
	114.00a
	0.259
	

	4 weeks
	25
	50.00b
	0.114
	0.000

	5 weeks
	30
	170.00c
	1.356
	

	6 weeks
	20
	440.0d
	1
	

	
	
	Coccidia
	
	

	3 weeks
	25
	497.60a
	1.217
	

	4 weeks
	25
	694.00b
	1.697
	0.441

	5 weeks
	30
	933.33c
	2.282
	

	6 weeks
	20
	409.00d
	1
	

	
	
	Cestode
	
	

	3 weeks
	25
	76.00a
	0.921
	

	4 weeks
	25
	102.00b
	1.236
	0.858

	5 weeks
	30
	68.33c
	0.828
	

	6 weeks
	20
	82.00a
	1
	


Means within a column with a common superscript do not differ significantly (P˃0.05), EMM- Estimated Marginal Means, Exp.B- Exponential Beta
[bookmark: _Toc7716][bookmark: _Toc32057][bookmark: _Toc30223][bookmark: _Toc45388271][bookmark: _Toc1692][bookmark: _Toc7591]3.2 The effect of regions on fecal nematodes, coccidia and cestodes in broilers
[bookmark: _GoBack]Coccidia were the most important group of gastrointestinal parasites in broilers. The results shown in the current study (Table 2) revealed that broiler birds in semi- urban area had higher fecal egg count estimated (1019.8) than those in urban areas (299.60). The FEC of coccidia was significantly different (p˂0.05) between the two agro-ecological zones. The study further indicated that the most predominant parasitic was coccidia as the infection rate was higher in semi-urban. Therefore, this means that the chances of broiler chickens in semi-urban area being infected by coccidia increase with 1 time compared to chances of broiler chickens in urban area being infected by coccidia with 0.294 less. Also, nematodes and Cestodes were predominantly higher in urban areas with chances of infection being 1.105 and 1.233 times as compared to chance of infection in broiler chickens from semi-urban area and the faecal egg count of nematode and cestode was not significantly different (p˃0.05) between the two agro-ecology. The findings of the current study showed a variation in infestation load of GITs as result of differences in management system, control practices in the farms and seasonal differences. However, (Opara et al., 2014), Ashenafi et al, (2002) and Haug et al, (2008) confirmed that the incidence of Coccidia varies with different climatic conditions. High prevalence might be attributed to highly humid geographical areas which favors occyst sporulation and poor management practices which encourage build-up of occysts of Emmeria and lack of regular disposal of litter. The current study also revealed lower Cestode estimated marginal mean in broilers. Furthermore, there was possible odds for broilers in having increased Cestode infestation rate with 90 Estimated Marginal Mean if they were reared in urban areas than in semi-urban area (p˃0.05). The lower Cestode infestation intensity in the present study might be because Cestode quality was mostly lost before being shed with faeces and even the eggs were distributed unequally within the faecal masses (Nilsoon et al., 1995). Apart from that, Meuna et al, (1998) stated that, floatation technique was inadequate for the complete diagnosis of tapeworm eggs in chickens.
Table 2: The effect different regions on FEC Nematodes, Coccidia and Cestodes in broilers. 
	Regions
	Samples examined
	EMM
	Exp. B
	Sig.

	
	
	Nematodes
	
	

	Urban
	50
	189.00a
	1.105
	
0.763

	Semi- urban
	50
	171.00a
	1
	

	
	
	Coccidia
	
	

	Urban
	50
	299.60a
	0.294
	
0.003

	Semi- urban
	50
	1019.8b
	1
	

	
	
	Cestodes
	
	

	Urban
	50
	90.00a
	1.233
	
0.562

	Semi- urban
	50
	73.00a
	1
	


Means within a column with a common superscript do not differ significantly (P˃0.05), EMM- Estimated Marginal Means, Exp.B- Exponential Beta

4. Conclusion

[bookmark: _Toc7035][bookmark: _Toc16107][bookmark: _Toc107034747][bookmark: _Toc4033][bookmark: _Toc30793][bookmark: _Toc683]The study concludes that, despite the significant role of poultry production as a source of animal protein, both agro-ecological zones in the study were highly exposed to high parasitic burden, which leads to low productivity. In urban areas there was higher parasites faecal egg count than in semi-urban area. The present study clearly indicates that broilers kept in semi-urban area had better biosecurity than chickens kept in urban area. The study concludes that the faecal egg count of gastrointestinal parasite infection is not significantly different in the two agro-ecological zones based on farmer’s interviews. Again, the faecal egg count of gastrointestinal parasite infection is lower in broiler age group between 4-3 weeks than in older chickens of age group between 6-5 weeks. The results showed that traditional medicine can lower the incidence of the GIP of broiler chickens compared to scientific medicine.
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