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ABSTRACT 

The present study aimed to evaluate the effect of the agroecological zone, host age, and gender on the prevalence 

and faecal egg load of gastrointestinal parasites (GIPs) for six months (July to December) in the Maseru and Quthing 

districts, Lesotho. A total of 1919 faecal samples were examined using the McMaster technique. The data were 

analyzed through generalized estimating equations (GEE) under the binary logistic regression model to determine 

the significant differences for the GIPs prevalence. Moreover, faecal egg counts (FEC) data were analyzed for 

repeated measures using GEE. In total, three types of GIPs, namely nematodes, coccidia, and cestodes were 

identified in this study. The overall prevalence rates of nematodes, coccidia, and cestodes were 53.9%, 46.5%, and 

4.3% in the Maseru district, respectively. Furthermore, the Quthing district indicated the prevalence rates of 65.0%, 

38.2%, and 0.9% for nematodes, coccidia, and cestodes, respectively. In the Maseru district, the overall faecal egg 

counts for nematodes, coccidia, and cestodes were within the ranges of 0-20.3, 0-90, and 0-600 eggs per gram, 

respectively. Additionally, the faecal egg counts in the Quthing district ranged from 0 to 8.000, 6.700, and 2.000 

eggs per gram for nematodes, coccidia, and cestodes, respectively. The majority of the Merino sheep (>69%) in both 

districts had lower faecal egg counts (100-800) per gram. The agroecological zone affected the nematode infestation 

in both districts. Coccidia in the Quthing was higher in the mountain areas. In the Maseru district, the nematode 

infestation was not age-dependent; however, in the Quthing district, the prevalence was higher in juveniles, 

compared to adults. Age and gender did not affect the prevalence and faecal egg counts of nematodes and coccidia. 

The coccidian faecal egg loads were higher in females, compared to males. Merino sheep in Lesotho are mostly 

infected with gastrointestinal nematodes and protozoal coccidia, which could have a tremendous impact on their 

health and productivity. It is, therefore, of significant importance to develop the deworming strategy for sheep of 

different age and gender groups in different agroecological zones.  
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INTRODUCTION 

  

Globally, the sheep industry plays a vital role in the economy of countries, especially among the rural poor. However, in 

both small and large scale farms, gastrointestinal parasites (GIPs) are recognized as significant threats resulting in huge 

losses to the farming industry (Eke, 2020). In Lesotho, GIPs are said to have caused 16.732 merino sheep deaths during 

2013-2014 (Statistical report, 2014). Furthermore, over 32% of the recorded fatalities occurred in Maseru, which makes 

it one of the hardest-hit districts, while the Quthing district lost 15% due to GIPs. Dagnachew et al. (2011) and Hussein 

et al. (2010) observed the variation of GIPs across the agroecological zones and reported that the lowlands were heavily 

polluted with GIPs, compared to the foothills and the mountains. On the other hand, Atanásio-Nhacumbe and Sitoe 

(2019) observed a high prevalence of GIPs in lowlands and mountains with lower faecal egg counts (FEC) in the 

lowlands, compared to the mountains. The reason for the variation was the competent reproduction and development of 

gastrointestinal helminths in warm and moist climates. It is reported that the prevalence and FEC of GIPs depend mainly 

on agroclimatic conditions, host age, host gender, quality and quantity of pasture, and grazing behavior of the host 

(Tamiru et al., 2018; Mpofu et al., 2020). Haemonchus contortus (nematode species) and Fasciola hepatica (Liver fluke) 

caused the greatest problem in both lambs and older sheep, especially during humid seasons and climates (Abbott et al., 

2012). Lambs were very susceptible to coccidial infections, and it was believed that young sheep were infected by the 

older ones under poor sanitation and husbandry (Engidaw et al., 2015).  

Although GIPs negatively impact the merino sheep production in Lesotho, it has been discovered that there are 

insufficient or no studies aimed at evaluating the effects of the agroecological zone, age, and gender, on the prevalence 

and faecal egg load of GIPs of merino sheep. Therefore, this study aimed to investigate the effect of these factors on the 

prevalence and faecal egg load of GIPs.   

DOI: https://dx.doi.org/10.54203/scil.2021.wvj12 

http://www.wvj.science-line.com/
http://www.science-line.com/index/
mailto:motselisimahlehla@gmail.com


86 
To cite this paper: Mahlehla MA, Molapo MS, Phoofolo MW, Matebesi PA, Phalatsi M, and Moiloa MJ (2021). Prevalence and Faecal Egg Counts of Gastrointestinal 

Parasites of Merino Sheep in Lesotho. World Vet. J., 11 (1): 85-91.  

MATERIALS AND METHODS 

 

The present study was conducted in the lowlands, foothills, and mountains of agroecological zones of Lesotho, covering 

the central and southern regions. The lowlands, foothills, and mountains were located in Matsieng, Nyakosoba, and 

Semonkong in the Maseru district, respectively, while in the Quthing district they were situated in the Quthing town, 

Mount Moorosi, and Lebelonyane, respectively. The 60 investigated animals were sourced from three farmers per 

agroecological zone. Following that, they were divided into groups of 20 animals per farmer and further divided equally 

regarding age (juvenile versus adult) and gender (male versus female).  

The selected sheep (n=360) kept under a semi-intensive production system were ear-tagged for easy identification 

during the monthly collection of the faecal sampling for six months (July to December, 2016). The animals were allowed 

to graze on communal pastures during the day as a source of nutrition. In the evening they were brought home and 

housed in kraals.  A freshly collected faecal sample was crushed, and out of the whole matter, 2 grams were weighed to 

be mixed with 58 ml of sodium chloride (Floatation solution). After sieving, a few drops of Amyl Alcohol were added to 

treat bubbles. Eventually, a sample was drawn with the pipette, put inside the McMaster slide, and then observed under 

the light microscope. The prevalence of GIPs was calculated by dividing the number of animals harboring a particular 

parasite by the total number of the investigated sheep. The data were analyzed in SPSS software (version 20.00) using 

generalized estimating equations (GEE) under the binary logistic regression model to determine the significant 

differences for the GIPs prevalence. Moreover, the FEC data were analyzed using GEE for repeated measures. Based on 

the regression models under GEE, a p-value equals to or less than 0.05 was considered statistically significant. It should 

be noted that the Cestode counts were extremely low to be subjected to a statistical package, consequently, the levels of 

significance were not reflected against them. 

 

Ethical approval 

The Research and Ethics Committee in the Department of Animal Science at the National University of Lesotho 

approved this study, based on international animal welfare standards for the use of animals in conducting research.   

 

RESULTS 

 

Overall prevalence of gastrointestinal parasites 

In total, three types of GIPs, namely nematodes, coccidia, and cestodes, were observed with different infestations 

over six months. In the Maseru district, the GIP eggs of nematodes, coccidia, and cestodes, ranged between 0 and 

20.300, 0 and 90.000, and 0 and 600, respectively. Furthermore, in the Quthing district, the gastrointestinal FEC of 

nematodes, coccidia, and cestodes ranged from 0 to 8000, 0 to 6700, and 0 to 2000, respectively.  

 

Prevalence and faecal egg count of gastrointestinal parasites in different agroecological zones  

Table 1 tabulates the recorded prevalence rates of nematodes in the Maseru district that were estimated at 62.35%, 

42.94%, and 55.88%, while the abundance values of FECs per gram were determined at 541.6, 212.7, and 459.0 eggs in 

the lowlands, foothills, and mountains, respectively. The prevalence and FEC in the foothills were significantly lower 

than those in the lowlands and mountains (p < 0.05).  

In the Quthing district, the nematode prevalence rates of 51.52%, 78.35%, and 66.67% were recorded in the 

lowlands, foothills, and mountains, respectively. Additionally, the mean FEC values of nematodes were estimated at 

250.73, 661.01, and 527.47 eggs per gram in the lowlands, foothills, and mountains, respectively. These results showed 

that the agroecological zone had a significant influence on nematode infection concerning both prevalence and FEC.  

The prevalence rates of coccidian infestation were found to be 45.00%, 41.72%, 52.65% in the lowlands, foothills, 

and mountains of the Maseru district, respectively (Table 1). The prevalence of coccidia decreased significantly from the 

lowlands to the foothills. There was no significant difference between the lowlands and mountains in terms of coccidia 

prevalence. However, the FEC showed no significant difference in any of the agroecological zones. In the Quthing 

district, the prevalence rates of coccidia in the lowlands, foothills, and mountains were determined at 34.24%, 36.08%, 

and 45.02%, respectively, while the mean FEC values in these regions were 40.11, 54.08, and 67.28 eggs per gram, 

respectively. These results revealed a non-significant increase in coccidia prevalence from the lowlands to foothills and 

mountains (p > 0.05). However, the results of FEC showed that mountains were significantly more infected, compared to 

the lowlands and foothills. The prevalence rates of cestodes were 7.65%, 4.91%, and 0.29% in the lowlands, foothills, 

and mountains of the Maseru district, respectively. In the Quthing district, the cestodes prevalence rates in the lowlands, 

foothills, and mountains were determined at 1.52%, 0.69%, and 0.34%, respectively.  
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Prevalence and faecal egg count of gastrointestinal parasites in different sheep age groups  

According to the results of this study (Table 2), in the Maseru district, the prevalence rates of nematodes in adults 

and juveniles were 55.25% and 52.50%, respectively. Moreover, the FEC intensity rates were obtained at 432.29 and 

325.84 eggs per gram in adults and juveniles, respectively. These results in the Maseru district indicated that age did not 

influence the prevalence and FEC of nematodes. Sheep reared in the Quthing district had a nematode prevalence of 

67.90% and 61.95% in adults and juveniles, respectively. However, adults obtained a significantly higher prevalence 

rate, compared to the juveniles (p < 0.05). Additionally, the FECs were obtained at 506.98 and 388.58 eggs in adults and 

juveniles, respectively; however, there was no significant difference between the two age groups in this regard (p < 

0.05).   

In the Maseru district, considering the coccidial infection, the prevalence rates of 40.40% and 52.69% were 

observed in adult and juvenile sheep, respectively (Table 2). In addition, the mean values of FEC were estimated at 79.00 

and 313.03 in adult and juvenile sheep, respectively. Generally, the juvenile sheep obtained a significantly higher 

coccidial infection in both prevalence and FEC, compared to the adult sheep in the Maseru and Quthing districts (p < 

0.05). In the Quthing district, the prevalence rates of coccidian and mean values of FEC were 32.54% and 44.03%, as 

well as 23.50 and 117.94 in adults and juveniles, respectively.  

As can be observed in Table 2, in the Maseru district, juvenile sheep were more vulnerable (6.39%) to the 

prevalence of cestodes, compared to adult sheep (2.18%). On the other hand, in the Quthing district, the cestodes 

prevalence rates were estimated at 0.87% and 0.88% in adult and juvenile sheep, respectively. 

 

Prevalence and faecal egg count of gastrointestinal parasites in different gender groups of sheep 

In the Maseru district, the prevalence rates of nematode eggs were 56.14% and 51.93% in male and female sheep, 

respectively (Table 3). Moreover, the mean FEC values were determined at 355.95 and 395.71 in male and female sheep, 

respectively. Accordingly, prevalence and FEC were not significantly influenced by sexual orientation (p > 0.05). A 

similar trend of the results was also observed in the Quthing district with prevalence rates of 66.53% and 63.54% in 

males and females, respectively. Additionally, the FEC values were estimated at 437.38 and 450.36 in male and female 

sheep, respectively.  

In the Maseru district, the coccidial infection showed prevalence rates and FEC values of 45.03% and 48.07% as 

well as 140.80 and 175.63 eggs in males and females, respectively. The Quthing district observed the coccidial 

prevalence rates of 39.03% and 37.50% in males and females, respectively. Moreover, the male and female sheep 

obtained mean FEC values of 50.62 and 54.75 eggs per gram, respectively. Although the differences between both 

districts were not statistically significant in terms of the prevalence rates (p > 0.05), the results indicated that gender had 

a significant effect on the mean FEC values in both districts (p < 0.05). The prevalence rates of cestodes in the Maseru 

and Quthing districts were also estimated at 5.68% and 2.92% as well as 1.46% and 0.23% in females and males, 

respectively (Table 3). 

 

Table 1. Agroecological zones effect on prevalence and faecal egg counts of Merino sheep’s GIPs in the Maseru and 

Quthing districts, Lesotho 

Agro-ecological 

zone 

Maseru district Quthing district 

Samples 

examined 
Prevalence % EMM of FEC 

Samples 

examined 
Prevalence % EMM of FEC 

Nematodes 

Mountains 340 55.88a 459.00a 291 66.67a 527.47a 

Foothills 326 42.94b 212.65b 291 78.35b 661.01b 

Lowlands 340 62.35a 541.59a 331 51.52c 250.73c 

Coccidia 

Mountains 340 52.65b 106.01a 291 45.02a 67.28a 

Foothills 326 41.72a 179.05a 291 36.08a 54.08b 

Lowlands 340 45.00b 204.85a 331 34.24a 40.11b 

Cestodes 

Mountains 340 0.29 - 291 0.34 - 

Foothills 326 4.91 - 291 0.69 - 

Lowlands 340 7.65 - 331 1.52 - 

Values within rows followed by a different superscript (a, b, c) differed significantly (p < 0.05) from each other. EMM=Estimated Marginal Means, 

FEC: Faecal Egg Counts, GIPs: Gastrointestinal Parasites. 
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Table 2. Effect of Merino sheep age on the prevalence and fecal egg counts of GIPs in the Maseru and Quthing districts, 

Lesotho 

  Maseru district  Quthing district 

Age 
Samples 

examined 
Prevalence % EMM of FEC 

Samples  

examined 
Prevalence % EMM of FEC 

Nematodes 

Adults 505 55.25a 432.2a 461 67.90a 506.98a 

Juvenile 501 52.50a 325.8a 452 61.96b 388.58a 

Coccidia 

Adults 505 40.40a 79.00a 461 32.54a 23.50a 

Juvenile 501 52.69b 313.0b 452 44.03b 117.94b 

Cestodes 

Adults 505 2.18  461 0.87  

Juvenile 501 6.39  452 0.88  

Values within rows followed by different superscript within a column differed significantly (p<0.05) from each other. EMM= Estimated Marginal 

Means, FEC: Faecal Egg Counts, GIPs: Gastrointestinal Parasites. 

 

Table 3. Effect of Merino sheep gender on the prevalence and fecal egg counts of GIPs in the Maseru and Quthing 

districts, Lesotho 

 Maseru district Quthing district 

Sex 
Samples 

examined 
Prevalence % 

EMM of 

FEC 

Samples 

examined 
Prevalence % 

EMM of 

FEC 

Nematodes 

Male 513 56.14a 355.95a 433 66.53a 437.38a 

Female 493 51.93a 395.71a 480 63.54a 450.36a 

Coccidia 

Male 513 45.03a 140.80a 433 39.03a 50.62a 

Female 493 48.07a 175.63b 480 37.50a 54.75b 

Cestodes 

Male 513 2.92  433 0.23  

Female 493 5.68  480 1.46  

Values within rows followed by different letters (a, b) are significantly different (p<0.05). EMM= Estimated Marginal Means, FEC: Faecal Egg 
Counts, GIPs: Gastrointestinal Parasites. 

 
DISCUSSION 

 

According to a study conducted by Regassa et al. (2006), GIPs prefer humid and warm climates due to their larval 

development and multiplication in the presence of a susceptible host. This could explain the reason for the higher 

prevalence and FEC of GIPs in the lowlands in the present study. In the mountains, the prevalence was lower due to the 

cold, which did not favor the survival of gastrointestinal nematode larvae. This pattern was normally based on the 

nematodes' survival conditions and their life stages. These results comply with the consensus that GIPs vary widely from 

region to region, corresponding to agroecological zones and climatic diversity, as well as host availability. Furthermore, 

the mountain areas of Lesotho were prone to snowfall, which kept this area cold (Lesotho Meteorological Services, 

2013). The GIPs in the Quthing district were affected by the agroecological zone since the nematode prevalence and 

FEC were higher in foothills, followed by mountains and lowlands. These results were consistent with the findings of a 

study performed by Regassa et al. (2006) who also found a high prevalence and FEC of GIPs in the mid-altitudes in their 

study. The reason for the lower prevalence in the lowlands might be due to the effect of the Senqu Valley region in the 

Quthing district, which lies predominantly in the lowlands than any other agroecological zones. More coverage in a 

region leads to the colder condition that does not favor larval development. Despite the higher altitude of the foothills, 

compared to the lowlands, the nematode prevalence and FEC were higher in the foothills. This might be due to the fact 

that the foothills were warmer, compared to the lowlands in the Quthing district, since the lowlands had an average 

winter temperature of -6.30 °C, while it was -0.60 °C in the foothills (Lesotho Meteorological Services, 2013). 

 Faecal coccidial egg counts were higher in the lowlands of Maseru, followed by foothills and mountains; however, 

the differences were not significant (p > 0.05). According to the results presented in Table 1, the prevalence of coccidia 

was high in the mountains, compared to other agroecological zones. This high rate of coccidia prevalence in the 

mountains shows that a higher percentage of sheep were infected with coccidia in the mountains; however, the intensity 

or severity of infection was low, compared to the sheep in the lowlands. This scenario could be traced back to the style 

and practice of dosing against coccidial infections by farmers in different areas.  
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Similar results were also observed in the studies carried out by Whittier et al. (2009), and Dagnachew et al. (2011) 

who reported that coccidial infection was risky and rapidly multiplying when host animals were under stress due to cold 

or any disease that could impair the immune response. This result was in line with the findings of a study conducted by 

Yakhchali and Zarei (2008) who indicated that coccidial oocysts preferred the rainfall but with lower temperature and 

relatively high humidity. Another trend for coccidial infection was noted in the Quthing district in which the FEC and 

prevalence rates were higher in the mountains, compared to the lowlands (p < 0.05).  

In the same line, Koinari et al. (2013) indicated the higher number of coccidian oocysts (Eimeria) in the mountains, 

compared to other agroecological zones. These results demonstrated that a higher prevalence of coccidia led to a higher 

degree of infestation. In other words, there was a positive correlation between prevalence and infestation. The prevalence 

of cestodes in the Maseru and Quthing districts decreased from the lowlands to the mountains and behaved more or less 

like the nematodes. This finding was consistent with the results of a study performed by Owen (1989) who revealed that 

Platyhelminthes species were more prevalent in the lowlands, compared to mountains, owing to the warm and humid 

areas. 

Villarroel (2013), and Tehmina et al. (2014) conducted studies on the host age factor and indicated that two-year-

old sheep had a higher prevalence and FEC of gastrointestinal helminths, compared to juveniles. The higher prevalence 

of nematodes in adults, although not significant, might have arisen from the fact that older sheep get the infectious larval 

stage of helminths on the rangelands, where they grazed with other animal species. In most cases, juveniles were often 

left behind at home to be fed. 

Coccidian infection was significantly higher in juvenile, compared to adult sheep in both districts (p < 0.05). This 

implied that juveniles were highly susceptible to coccidia because of their weaker immunological response to severe 

infections. The results accorded with the report of Kyriánová et al. (2017) who found a higher overall prevalence of 

coccidia species in lambs and female sheep. Adult sheep were exposed to repeated infections, and therefore, might have 

developed immunity to coccidial infections. These results were also consistent with the findings of the studies carried out 

by Vlassoff et al. (2001), and Etsay et al. (2020) who reported a higher prevalence and FEC of coccidia in lambs, 

compared to adult sheep. In the same vein, Yakhchali and Zarei (2008) indicated that coccidia species were frequently 

found in faecal samples; however, their occurrence is influenced by the age and immunity status of a host, which was 

mainly observed in juveniles in the present study. Farmers' management, including sanitation, low availability of clean 

pasture, and stress could also be an influencing factor (Odden et al., 2017). Juveniles might catch the infection from 

suckling soiled teats of a dam if the kraal was not regularly cleaned and disinfected.  

Similarly, cestodeal infections were higher in juveniles, compared to adults, which confirmed the fact that juveniles 

were highly susceptible to gastrointestinal helminths due to their weaker immunity. In the present study, some lambs 

grazed with adults in a communal grazing system, which exposed them to mild infection. In the studies conducted by 

Maingi and Munyua (1994), Craig et al. (2006), and Hashemnia et al. (2014), nematode and coccidial infections of lambs 

were reported, which was consistent with the results of the current study. They explained that male sheep were prone to 

gastrointestinal helminths because of the production of androgen hormones, which seem to suppress the immune 

response of the male sheep. 

Lashari and Tasawar, (2011) reported that the production of estrogen by female sheep stimulated their immune 

response. This might also explain the low prevalence rate of infection in females. In addition, Zeryehun (2012) indicated 

a higher prevalence of gastrointestinal helminths in rams. However, the higher FEC for coccidia in females could 

probably be traced to the fact that females became susceptible to parasitic diseases because of lower immunity during 

pregnancy and parturition (Parkins and Holmes, 1989; Dugassa et al., 2018). 

 

CONCLUSION 

 

Merino sheep in Lesotho are mostly infected with gastrointestinal nematodes and protozoan coccidia, which could have a 

tremendous impact on their health and productivity. The gastrointestinal prevalence correlated positively with the faecal 

egg loads. Nematodes and coccidia infestations were higher in the lowlands and foothills of the Maseru and Quthing 

districts, respectively. Moreover, adult sheep were more infected with nematodes, while coccidian was prevalent in 

juveniles. Males and females were equally affected by gastrointestinal parasites. Therefore, it is of significant importance 

to developing a dosage schedule for sheep of different ages and gender groups in different agroecological zones.  
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