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Abstract 

Gastrointestinal parasites (GIP) in goats pose a global challenge, resulting in significant negative impacts that affect health, 

productivity, and economic value. These parasites include nematodes, cestodes, and protozoa. The current study aimed to 

determine the prevalence and diversity of gastrointestinal parasites in goats found in Mpwapwa District. A cross-sectional study 

was carried out in Mpwapwa District from February to April 2025. A total of 200 faecal samples were obtained and analysed to 

detect gastrointestinal parasites. Additionally, a structured questionnaire was used to gather information from farmers on factors 

that might be linked to gastrointestinal parasitic infestations. The findings revealed a wide diversity of GIP in the study area, with 

a total of 11 GIP genera identified. The overall prevalence of GIP in goats was 61.5%. Breed-wise, Blended goats had a 

significantly (p<0.05) higher rate of gastrointestinal parasite infestation (71.3%) compared to Gogo goats (52.8%). Based on age, 

the prevalence was 65.6% in young animals and 59.6% in adults (p>0.05). Additionally, the physiological status of animals was 

significantly (p<0.05) associated with the prevalence of GIP. The body condition score did not influence parasitic prevalence 

(p>0.05). The most prevalent parasite was Trichostrongylus spp. At 42.3%, followed by Haemonchus and Eimeria spp., with 

prevalence of 18.2% and 12.4%, respectively. The current study revealed a high prevalence of parasites, indicating that GIP are a 

major challenge in goat production in the study area. Therefore, the application of proper control measures is recommended for 

the welfare of the goat production, but also addresses parasites that have zoonotic significance. 
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1. Introduction 

In Tanzania, the livestock industry accounts for about 27% 

of agriculture’s contribution to the national GDP, with live-

stock production alone representing 40% of that share [1]. 

Among livestock species, goats numbering approximately 

24.5 million make a significant contribution to livelihoods by 

providing income, employment, and socio-cultural benefits, 

as well as manure for crop production in mixed farming sys-

tems. They also contribute to production diversification and 

play a central role in ensuring food security [2]. Increasing 

protein demand, fueled by population growth, has stimulated 

both domestic and international markets for goats, leading to 

the sector’s gradual commercialisation [3]. 
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Most goats in the country belong to the Small East African 

(SEA) breeds, comprising uncharacterized strains typically 

named after the local tribe or region where they are found [4]. 

These indigenous breeds generally have low genetic potential 

for rapid growth and high milk yield. In response to market and 

environmental demands, many farmers are shifting towards 

crossbred and purebred goats, which offer faster growth, larger 

body size, and higher productivity than local breeds [2]. None-

theless, native goats remain highly valued in smallholder sys-

tems for their resilience, disease resistance, and ability to sur-

vive in resource-limited environments [5]. Despite growth in 

goat numbers and the use of strategies such as introducing exot-

ic breeds, cross-breeding, and developing synthetic breeds to 

enhance sector performance, its contribution to the national 

economy remains modest. This is largely due to persistent chal-

lenges, including feed shortages, marketing constraints, climate 

change, limited access to improved breeds and breeding tech-

nologies, as well as disease and parasite burdens [6, 7]. 

Gastrointestinal parasitism (GIP) is a worldwide concern 

for both small- and large-scale livestock keepers. However, its 

effects are particularly severe in sub-Saharan Africa, includ-

ing Tanzania, due to favourable agro-ecological conditions 

that support a variety of host and parasite species [8, 9]. 

Contributing factors include climate variability, erratic rain-

fall, prolonged droughts, poor herd management, and ineffi-

cient grazing land use [10]. Animal-specific factors such as 

age, sex, breed, physiological condition, and body score also 

influence parasite prevalence [11]. The problem is more 

pronounced in pastoral and agro-pastoral systems, especially 

in semi-arid zones where feed quality and quantity are inad-

equate and management practices are often suboptimal [12]. 

Goats tend to be more susceptible to GIP than other small 

ruminants due to their immune system’s limited response to 

certain parasites, shaped by evolutionary history and the no-

madic nature of goat rearing [13]. Infection occurs when 

animals ingest grass or water contaminated with larvae or 

eggs, resulting in infestations that weaken immunity and 

increase vulnerability to other diseases [14]. Poor hygiene, 

inadequate care, and close contact with infected animals fur-

ther facilitate transmission [15]. The effects of GIP include 

reduced feed intake, slower weight gain, lower fertility, de-

creased milk output, increased treatment expenses, and higher 

rates of involuntary culling, collectively contributing to sub-

stantial economic losses [16]. Common parasites affecting 

goats may occur singly or in mixed infections, including 

Haemonchus contortus, Teladorsagia circumcincta, Tricho-

strongylus spp., Oesophagostomum colombianum, Strongy-

loides spp., Eimeria spp., and Moniezia spp. the latter being 

the only tapeworm species found in goats [9, 16]. 

A study by [17] reported that, in Morogoro region, the overall 

prevalence of coccidiosis in goats ranged between 76.7% and 

77.35% under different management systems. Similarly, [18] 

documented a 97.3% prevalence of Eimeria infestation in goats 

from the same region. In Mwanza city, [8] found that parasites 

such as Fasciola gigantica, Paramphistomum, Strongyles, En-

tamoeba, and Balantidium coli were associated with diarrhoea, 

general weakness, and recurrent goat mortalities. Moreover, [19] 

observed mean prevalence rates of 54.8% for nematode infesta-

tions and 57.4% for coccidiosis in goats from Mvomero and 

Kongwa districts. Additionally, [20] reported an overall trema-

tode prevalence of 65.7% across Simiyu and Iringa regions. 

Collectively, these findings highlight that goats are particularly 

vulnerable to gastrointestinal parasitism due to their slow de-

velopment of immunity against such infections [21]. 

In semi-arid regions of Tanzania, goat’s productivity is still 

constrained by inadequate breeding practices, high GIP preva-

lence, nutritional deficiencies, and poor management [22]. In 

these areas, natural pastures generally have low nutritional value 

due to the rapid growth and quick maturation of forages, result-

ing in a short window of high-quality feed during the rainy sea-

son and prolonged feed scarcity in the dry season [23]. Ade-

quate nutrition enhances the host’s immune response to parasite 

infection, thereby reducing GIP burdens, while poor nutrition 

has the opposite effect [24]. Moist microclimatic conditions in 

faeces and forage are particularly favourable for larval devel-

opment and GIP transmission, especially during wet seasons 

[25]. 

Meeting the rising demand for protein requires a higher 

extent of goat production with improved breeds which can 

adapt to the local environment while providing high-quality 

products [2]. The emergence of hybrid goats is believed to 

produce high quantities of meat and milk compared to in-

digenous breeds, which is associated with the contribution of 

breeds involved in the crossing [26]. Blended goats, a mixture 

of Kamorai, Boer, and SEA, with the breed composition of 

55%, 30%, and 15%, respectively [4], are believed by the 

ethnic groups in Mpwapwa district to increase meat and milk 

production than the local breeds available [2]. According to 

[27], SEA breeds have proved to have genetic superiority in 

terms of resilience and disease resistance over improved 

breeds. The susceptibility of goat towards GIP infestation is 

linked to genetic variation, as an increase in productive ca-

pacity is associated with a high risk of GIP, especially in 

improved breeds than in indigenous breeds [2, 5]. Building on 

this context, the present study aimed to evaluate the preva-

lence and diversity of GIP at the genus level, comparing their 

occurrence between two goat breeds raised in the semi-arid 

district of Mpwapwa, Tanzania. This information is vital for 

the rational design of effective preventive control measures 

against GIP and ensuring sustainable goat production, thereby 

maximising the output and productivity of the goat sector. 

2. Materials and Methods 

2.1. Study Area 

The study was conducted in Mpwapwa District, Dodoma 

region, central Tanzania (Figure 1), during the rainy season 

from February to April 2025. The district lies between latitude 

6.567° South of the Equator and longitude 36.600° East of 
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Greenwich, covering an area of 7489 square kilometres, and is 

located 120 km from Dodoma headquarters. The area has a 

dry savanna climate and receives an annual rainfall of 

450-700 mm, with an average temperature of 27°C. Goat 

production is one of the key economic activities in the district, 

with an estimated population of 302,561 goats [28]. Indige-

nous breeds account for nearly 99% of the total population in 

the region, while crossbreeds constitute 1% [2]. 

The district was chosen for the study due to its high popu-

lation of local and blended goat breeds. Livestock production 

accounts for approximately 45% of Mpwapwa GDP, with 

about 90% of the population relying on agriculture and live-

stock as their primary source of income and as a means of 

diversifying production [29]. 

 
Figure 1. Map showing sampling sites in the study area. 

2.2. Study Design and Sample Size Estimation 

A cross-sectional design was adopted for this study. The 

study population comprised two breeds of goats, namely 

Gogo and Blended, which farmers keep under a traditional 

extensive management system. Selected households were 

those that indicated they had not used an anthelmintic for the 

preceding 8 to 10 weeks before sampling. Purposive sampling 

was employed to select wards and villages based on the pop-

ulations of the two goat breeds. The animals were identified 

through farmers' records and their phenotypic characteristics, 

with numbers recorded due to a lack of animal identification. 

The number of animals sampled in the study was deter-

mined using the formula described by Thrusfield, which is 

given as n=1.962.p.q/L2, where n = sample size, p = expected 

prevalence, q = 1-p, and L = absolute precision at a 95% 

confidence interval [30]. Because the prevalence of GIPs in 

goats was unknown in the study area, the hypothesised prev-

alence of 85% was used, which is higher than 80% adopted by 

[9] in communal areas with a 5% limit of error. The required 

sample size was found to be 196. However, 200 goats were 

sampled, of which 94 were Blended and 106 were Gogo, a 

local strain. Variables of interest were recorded based on 

animal identification (age, sex, breed, and physiological sta-

tus), body condition score, and place of collection. The age of 
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the goats was categorised as young (<1 year) and adult (>1 

year) as described by [14, 31]. The body condition score (BCS) 

was assessed on a 1-5 scale through palpation of the lumbar 

and sternum regions of the goats and classified as fat (>3), 

normal/normal (>2<3), and poor (<2) [15]. 

2.3. Recruitment of Participating Herds and 

Data Collection 

A multistage sampling approach consisting of purposive 

and random sampling was used. At first, purposive sampling 

was used to obtain three wards within the district based on the 

population of the two goat breeds and accessible infrastruc-

ture. Secondly, households were randomly selected using 

systematic sampling, and within households, individual goats 

were randomly chosen for faecal sampling. Animals from 

selected households were identified by their physical ap-

pearance, such as white colour (Gogo) and droopy ears 

(Blended), and records kept by farmers. Using a gloved index 

finger, a fresh faecal sample, approximately 10g, was col-

lected directly from the rectum of a live animal, wrapped, 

labelled, and immediately kept in a cool box with ice packs 

before being transported to the laboratory at Sokoine Uni-

versity of Agriculture, College of Veterinary Medicine and 

Biomedical Sciences for parasitological analysis within 24 

hours of collection. Simple flotation procedures were em-

ployed to determine nematode, cestode, and coccidia oocysts 

by separating eggs from faecal materials and concentrating 

them using flotation fluid (sodium chloride) with an appro-

priate specific gravity [32]. The sedimentation method was 

used to detect trematode eggs in the faeces, as most trematode 

eggs are relatively larger and heavier [32]. A sample was 

considered positive if it contained one or more parasitic eggs 

and was subjected to quantitative analysis using a simple 

McMaster technique (two-chambered) with a sensitivity of 50 

eggs/oocysts per gram of faeces to determine parasitic 

eggs/oocysts per gram. Faecal egg count (FEC) and oocyst per 

gram (OPG) were calculated separately as the total number of 

eggs/oocysts present in both chambers (C1+ C2) x 50, where 

50 is a factor specific for a 2:28 faeces/flotation solution ratio 

[33]. Based on the number of eggs, the degree of infestation 

was categorised as light, moderate, or heavy infestation ac-

cording to the EPG range of less than 500, between 500 and 

1000, and over 1000, respectively [34]. Quality control in the 

laboratory was observed by ensuring each slide was examined 

independently by two laboratory technicians, and discrepant 

results were rechecked jointly to maintain accuracy. The re-

agents and solutions used were freshly prepared and cali-

brated before each session; the microscope and egg counting 

chambers were routinely cleaned for precision. Both field and 

laboratory records were double-entered into a spreadsheet to 

minimise transcription errors. The datasets were 

cross-verified for consistency, and any inconsistencies were 

corrected by referring to the original datasheet. 

2.4. Statistical Analysis 

Data collected (age, sex, breed, body condition score, 

physiological status, and parasitological parameter) were 

entered and managed in a Microsoft Excel sheet, and Statis-

tical analysis was done using IBM SPSS version 27 (2020) 

software. Descriptive statistics such as percentages and fre-

quencies were employed to determine the prevalence of GIP, 

calculated as n/N, where “n” was the number of animals in-

fected with a particular parasite and “N” was the total number 

of animals examined. The statistical comparison of preva-

lence between the two goat breeds was conducted using the 

Pearson Chi-square test (χ2) with variables collected from two 

goat breeds at a 95% confidence interval, with p<0.05 con-

sidered significant. 

3. Results 

3.1. Prevalence of GIP Related to Age, Sex, 

Breed, Status, and Body Condition of 

Animals 

The results for GIP prevalence among breeds, age, sex, 

physiological status, and BCS are shown in Table 1. Out of 

200 goat samples examined in the study area, a total of 123 

tested positive for one or more GIP, resulting in an overall 

prevalence of 61.5% across the two goat breeds. Only the 

breed and physiological status of the goats showed a signifi-

cant association (p<0.05) with GIP prevalence. Blended goats 

exhibited a higher infestation rate (71.3%) compared to Gogo 

goats (52.8%). Concerning the physiological status of the 

animals examined, the highest prevalence was recorded in dry 

does (81.3%), followed by weaners (65.6%) and pregnant 

does (64.6%). Lactating does were observed with a compara-

tively lower prevalence of 43.8%, while breeding bucks rec-

orded the lowest prevalence of 16.7%. There was a tendency 

(P ≤ 0.1) for sex to be associated with prevalence, with fe-

males showing a higher prevalence rate (63.8%) compared to 

males (46.2%). However, age and BCS were not significantly 

associated with GIP prevalence. Young animals had a preva-

lence rate of 65.6%, adults 59.6%, while the prevalence of 

GIP among animals with fat, normal/good, and poor BCS was 

67.4%, 58.45%, and 87.5%, respectively. 
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Table 1. Association between GIP prevalence and Breed, Sex, Age, Status, and BCS of goats. 

Variable Category Total number Not Infected 
Number in-

fected 

Prevalence 

(%) 
X

2
 P-value 

Breed 
Blended 94 27 67 71.3 

7.14 0.007* 
Gogo 106 50 56 52.8 

Sex 
Male 26 14 12 46.2 

2.972 0.085 
Female 174 63 111 63.8 

Age 
Adult 136 55 81 59.6 

0.411 0.44 
Young 64 22 42 65.6 

Status 

Weaner 64 22 42 65.6 

12.788 0.012* 

Dry does 16 3 13 81.3 

Breeding bucks 6 5 1 16.7 

Pregnant does 82 29 53 64.6 

Lactating does 32 18 14 43.8 

BCS 

Fat 43 14 29 67.4 

3.534 0.171 Normal/good 149 62 87 58.4 

Poor 8 1 7 87.5 

Total 200 77 123 61.5   

 

3.2. Frequency and Diversity of Detected 

Gastrointestinal Parasites 

After coprological analysis, eleven (11) genera of gastro-

intestinal parasites were detected in the study area with var-

ying frequencies of occurrence (Table 2). The predominant 

GIP identified in two breeds of goats were Trichostrongylus, 

Haemonchus, Eimeria, Ostertagia, and Strongyloides species, 

with prevalence of 42.3%, 18.2%, 12.4%, and 5.8%, respec-

tively. Bumostomum and Gaigeria species were the least 

detected parasites, with a prevalence of 2.9% and 0.7%, re-

spectively. The occurrence of parasitic infestations in the two 

goat breeds involved in the study included both single-generic 

and mixed or polyparasitic infestations with more than one 

parasitic genus. The recorded mixed infestations comprised 

nematodes and protozoa (Trichostrongylus spp. with Eimeria 

spp.) as well as nematodes and trematodes (Haemonchus spp. 

with Dicrocoelium, and Strongyloides spp. and Trichostron-

gylus spp. with Cotylophoron spp). Some animals examined 

harbored infestations of more than one nematode (Strongy-

loides with Haemonchus spp., Trichostrongylus with Oster-

tagia spp., Strongyloides with Ostertagia spp., Ostertagia 

with Haemonchus spp., and Trichostrongylus with Haemon-

chus spp.). 

Table 2. Frequency of occurrence of GIP in the study areas. 

Parasitic name Frequency Percent 

Trichostrongylus spp 58 42.3 

Haemonchus spp 25 18.2 

Eimeria spp 17 12.4 

Ostertagia/Teladorsagia spp 8 5.8 

Strongyloides spp 8 5.8 

Dicrocoelium spp 5 3.6 
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Parasitic name Frequency Percent 

Moniezia spp 5 3.6 

Oesophagostomum spp 5 3.6 

Bumostomum spp 4 2.9 

Cotylophoron spp 1 0.7 

Gaigeria spp 1 0.7 

Total 137 100.0 

 

The overall trend in diversity of GIP across the two breeds 

indicates that both breeds are affected by multiple parasites, 

but the frequency differs, as shown in Figure 2. Blended goats 

were found to have higher counts of most parasites, such as 

Haemonchus spp., Eimeria spp., Oesophagostomum spp., and 

Dicrocoelium spp. Both breeds had high counts of Tricho-

strongylus spp., followed by moderate infestation with 

Haemonchus and Eimeria spp. For the remaining species, the 

frequency was less than 5. 

 
Figure 2. Diversity of GIP in Blended and Gogo goats. 

4. Discussion 

The overall prevalence of GIP in goats in the study area was 

61.5%, which was higher than the rates reported by [19] in 

Mvomero and Kongwa districts in Tanzania, where the prev-

alence was 54.8% and 57.4%, respectively. The variation in 

GIP prevalence among goats is attributed to factors such as 

animal species studied, breed, season, or study duration [14]. 

Additionally, poor herd management practices, including 

mixing different groups of animals, overstocking, inadequate 

nutrition, and frequent exposure to common grazing land, 

were observed to accelerate infestation rates in the study area 

[33, 15]. 

In the current study, only breed and physiological status 

were found to be significantly associated with GIP prevalence. 

Blended goats exhibited a higher prevalence compared to 

Gogo goats. According to [5], differences in parasitic 

infestations among breeds are linked to genetic variations and 

differing management practices applied to the animals. A 

higher infestation rate in Blended goats may be attributed to 

genetic factors and production capacity, as increased produc-

tivity can weaken the body's immune response to fight and 

resist diseases, as noted in the study by [2]. Conversely, the 

lower infestation rate observed in Gogo goats may be due to 

their native breed status, which makes them more adaptable 

and tolerant to various diseases and parasites across diverse 

agroecologies, including semi-arid regions [4]. 
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In this study, the age and sex of goats were not significantly 

associated with the prevalence of GIP. Although a higher 

infestation rate was observed in young animals compared to 

adults, the difference was not statistically significant, possibly 

due to the small sample size. This finding contrasts with sev-

eral previous studies that reported age-related susceptibility, 

with younger animals typically exhibiting higher prevalence 

due to their immature immune systems [35, 5]. However, our 

findings align with those of [14], who observed no significant 

difference between age groups, suggesting that under certain 

management systems, both young and adult goats may be 

equally exposed to infection risks. Conversely, [36] reported 

higher GIP prevalence in adult animals, indicating that 

age-related susceptibility may also depend on environmental 

or husbandry conditions. Although female goats showed a 

higher observed prevalence compared to males, this differ-

ence was not statistically significant. This contrasts with 

studies by [35, 5], who reported significantly higher infesta-

tion rates in females, attributing this to physiological stress 

and hormonal changes during pregnancy and lactation. In 

contrast, [37] reported a higher prevalence in males. The 

absence of significant sex-related differences in the current 

study may be due to both sexes being kept under similar 

management, grazing, and deworming conditions, leading to 

equal exposure to infective stages, as supported by [16]. 

The prevalence of GIP in dry does was 81.6%, higher than 

in other categories, largely influenced by sex differences [16]. 

Meanwhile, the prevalence in pregnant does was 64.6%, in-

dicating the effect of stress, which could lower body immun-

ity and increase susceptibility to parasitic infestations [38]. 

Pregnancy-related hormonal changes can affect normal im-

mune functioning and enhance the animals’ susceptibility to 

GIP [35]. Additionally, female animals have been reported to 

be more prone to parasitic infestations than males due to stress 

and low immunity during pregnancy, parturient paresis, and 

lactation [5]. Weaner goats showed a slightly higher rate of 

parasitic infestation, largely associated with age and immatu-

rity of their immune systems, compared to adult goats [39, 

35]. 

The lower infestation rate observed in lactating does was 

probably linked to increased nutritional demands of animals 

for maintenance and milk production, which, in turn, reduces 

parasitic infestation levels, as discussed by [24]. Despite the 

absence of a significant difference, the prevalence in animals 

with poor BCS was higher (87.5%) than in fat (67.4%) and 

normal conditions (58.4%). Animals in poor condition are 

often prone to infestations as GIP causes a reduction in appe-

tite and poor feed utilisation, leading to emaciation [35]. 

Malnutrition and other diseases, as well as current infestations, 

result in weakened immune response to the infective stage of 

parasites, thus leading to a high prevalence [14]. 

Various gastrointestinal parasitic species examined in the 

study area were found to occur in single and mixed infections, 

aligning with the findings of [21] and [25]. Nematodes were 

the most prevalent parasites, with Trichostrongylus spp. being 

the most common at 42.3% across the two breeds. The results 

align with those (43.6%) found by [10] in semi-arid areas of 

Eastern Uganda, which were also linked to poor pasture 

management, deworming practices, and overcrowding of 

animals. Haemonchus spp. was the second most prevalent in 

the study area, possibly due to high humidity in the micro-

climate of faeces and herbage during the rainy season, which 

is vital for larval development and survival of most nematodes, 

as discussed by [40]. The Trichostrongyloidea superfamily 

(including Haemonchus contortus, Teladorsagia circumcincta, 

and Trichostrongylus spp.) is zoonotic by nature and is 

common in rural and tribal communities with poor hygiene 

and pastoral lifestyles, as in the study area [41]. The presence 

of trematodes such as Dicrocoelium spp., responsible for 

causing hepatic infestations in the host, is linked to the pres-

ence of intermediate hosts such as ants and snails, and envi-

ronmental conditions, especially humidity and temperature, 

that favour the survival and transmission of the parasites [25]. 

The recorded occurrence of Eimeria spp. (12.4%) was 

slightly higher than the 10% prevalence reported by [8] in 

Mwanza city, Tanzania. Eimeria spp. is responsible for caus-

ing coccidiosis in goats, and its presence in the study area was 

associated with poor managerial factors, including sanitation, 

housing conditions, nutrition, and health management, par-

ticularly deworming practices [42]. The results indicate that 

Trichostrongylus and Haemonchus species are the major 

parasitic threats in the study area, with potential for causing 

significant health and productivity losses. Breed-wise, 

Blended goats were found to be more susceptible to a wide 

range of GIP compared to Gogo, possibly due to genetic dif-

ferences, unlike Gogo, which is native and possesses better 

resilience and resistance traits towards local environment and 

parasite challenges [27]. Despite showing the wide range of 

GIP species, the study is limited to a cross-sectional design, 

which provides only a single-time assessment; thus, seasonal 

variation in parasite levels could not be evaluated. Also, fae-

cal culture was not performed; hence, the identification of GIP 

was presented at the genus level only instead of the species 

level. These limitations notwithstanding, the study findings 

offer a useful baseline for future longitudinal and molecular 

studies on GIP epidemiology in goats reared in semi-arid 

areas. 

5. Conclusion and Recommendations 

The results of the present study indicated differences in 

levels and diversity of GIP between the two goat breeds. Also, 

the physiological status of goats was determined to have an 

effect on the prevalence of GIP. Therefore, it is crucial for 

farmers, especially those who keep Blended goats, to adhere 

to ideal management practices such as nutrition, hygiene, and 

routine deworming to minimise the rate of infestations. En-

hancement of farmers' knowledge on appropriate managerial 

practices and strengthening control measures to mitigate the 

effects caused by GIP is recommended. 
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GIP Gastrointestinal Parasites 
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