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ABSTRACT

Gastrointestinal (GIT) parasites infestation is a major problem for animal health that causes major
economic losses, particularly in the tropics and sub-tropical countries, like The Gambia. The prevalence
of GIT parasites on small ruminant livestock was assessed from selected villages in Jara East District
of The Gambia. 320 small ruminant fecal samples (160 sheep and 160 goats) were collected for
qualitative fecal examination. Descriptive analysis of the collected data was done using IBM SPSS
version 23. The results revealed an overall prevalence of 277 (86.0%) in the small ruminants. The
number of goats that were infested with GIT parasites eggs was more compared to sheep (141 goats vs
136 sheep). 10 different GIT parasitic eggs were identified. The GIT parasites were more prevalent in
the poor body condition animals followed by the medium and the least GIT parasite infection was in
the good body conditioned animals. However, there was no significant difference in the prevalence of
GIT parasites between the villages, sex, age, and species of animals. This study showed that GIT
prevalence in sheep and goats was above 80% with more than 60% of the animals infected with more
than one type of GIT parasite worm egg. Hence, effective strategic treatment and public awareness
creation should be instituted in the study area and such study should be done in other areas of the
country.
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1. Introduction

Small ruminants constitute one of the main resources for achieving the improved living standards
in many rural households in the developing world. Their farming has a prominent role in the
sustainability of rural communities around the world (Nardone et al., 2004) as well as being socially,
economically, and politically highly significant at national and international levels, analogous to other
livestock species (Morgan et al., 2013). However, the role they play in food security and poverty
reduction in most developing countries like The Gambia is often underestimated (Wodajo et al., 2020).
In The Gambia, sheep and goats serve as a primary source of savings and investments and provide
cheap manure in vegetable gardens. They also serve as security against deficits in household earnings
in instances of crop failure, and aid in settling medical bills and school fees (Oluwatayo et al., 2012).
Gastrointestinal infections are the main prevalent parasitic diseases affecting small ruminant
productivity worldwide, particularly in the tropics and sub-tropics (Calvete et al., 2014). The climatic
and many environmental conditions of tropical African countries like The Gambia provide quite
favorable conditions for the survival and development of gastrointestinal parasites (Perry et al., 2002).
This is worsening in many resource-poor communities by irregular deworming and poor management
practices (Hailelul, 2002), that provide gastrointestinal (GIT) parasites the opportunity to survive and
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multiply. The end result is mainly economic losses through reduced productivity (Hailelul, 2002) and
increased morbidity and mortality (Perry ez al., 2002). The loss due to productivity is related to reduced
food intake, stunted growth (Paddock, 2010), cost of treatment, and control (Odoi et al., 2007).
Associated risk factors such as age, sex, husbandry, species anthelmintic application, etc influence the
prevalence and burden of GI nematodes in ruminants (Muhammad et al., 2010). According to Lamy et
al. (2012), the prevalence of gastrointestinal parasites differs in species and the severity of infection
varies depending on the environmental condition, vegetation, and management practices.

Small ruminants managed under extensive and intensive production systems are extremely
susceptible to the effect of wide ranges of endoparasites (Abebe and Esayasu, 2001). A study on the
parasite spectrum and seasonal epidemiology of gastrointestinal nematodes of small ruminants in The
Gambia from 1990 to 1991, revealed a large spectrum of 16 helminth species found in 101 (97%)
infected animals (Fritsche et al., 1993). To our knowledge, no report had been published on the
prevalence of small ruminant helminthiasis in the present study area, where sheep and goats are
important assets to the local farmers. Knowledge of the prevalence and risk factors would help in
designing strategies to control and prevent GIT parasitic infections. The objective of this study was to
determine the prevalence of GIT parasites, risk factors associated with the parasites, and the different
parasites in small ruminants in four selected villages in Jarra East District of The Gambia.

2. Materials and Methods

2.1. Study area

This study was conducted between June 2017 to December 2017 in four villages (Medina Sancha,
Sara Samba, Massembeh, and Kaiaf) in Jarra East District. Jarra East District is one of the six districts
of the Lower River Region (LRR) on the south bank of The Gambia. The main management system of
small ruminants in this area is tethering during the rainy season and a free-range system during the dry
season (MOA, 2016). The vegetation of the area is of the Savannah type with shrub and grass
understory. The average temperatures in The Gambia range from 18 to 28 in January to 23 to 36°C in
June Jaiteh and Sarr, 2015). The country experiences a long dry season (October to May) with a short
rainy season (June to September) with the highest rainfall estimate of 1200 mm on the south bank
(GoTG, 2012).

2.2. Sampling method

Thirty-two (32) farm households were selected through multi-stage sampling for the study. At
stage one, 4 villages (Medina Sancha, Sara Samba, Massembeh and Kaiaf) were purposively selected
based on accessibility and logistic considerations as study areas. In each village, a simple random
approach was applied to select 08 households. Lastly, 320 (160 sheep and 160 goats) were randomly
selected from the 32 households.

2.3. Study animals
A total of 320 ruminants (160 sheep and 160 goats) were sampled for fecal collection. Ten small
ruminants, 05 sheep, and 05 goats from each selected household were randomly selected.

2.4. Sample collection and analysis

Approximately 05 grams of fecal sample was collected directly from the rectum of each sampled
animal using a plastic gloved finger. The collected samples were put in a plastic bag, labeled, and stored
in a cool box with ice packs. The animal’s biodata like species, sex, breed, and age were recorded in a
format prepared for this purpose. The age of each animal was determined using their dentition as
described by Aiello and May, (1998) with the help of the farmer. Conventionally animals were
categorized as an adult (> 2years) and young (< 2 years). They were also body conditioned scored
according to the method described by Kripali et al. (2010) and categorized into three scores as good,
medium, and poor.

The collected fecal samples and completed form were transported to the Central Laboratory of
the Department of Livestock Services Abuko where qualitative (Sedimentation and Flotation) analysis
for the investigation of the types of the GIT parasite (worms) was performed. A simple test tube of salt
saturated flotation and sedimentation technique described by Hansen and Perry, (1994) were used and

512



Middle East J. Agric. Res., 11(2): 511-518, 2022
EISSN: 2706-7955 ISSN: 2077-4605 DOI: 10.36632/mejar/2022.11.2.30

the slides prepared were examined under a microscope (x10). The eggs of different helminths were
identified on the basis of morphological appearance and size of eggs (Foreit, 1999).

2.5. Statistical analysis

The data were entered in a Micro-Soft Excel sheet, coded, and analyzed using SPSS version 23.
Descriptive statistics were performed to quantify the problems and the Chi-square test was used to
compare the association between independent variables (sex, age, body condition scores) with the result.
The confidence interval was set at 95% and with a 5% degree of precision. A statistically significant
association between variables was considered to exist if the computed P-value was less than 0.05.

3. Results

This study revealed an overall prevalence of 86.6% in small ruminants, with 85 and 88.1% in
sheep and goats, respectively (Table 1). The GIT parasites of small ruminants were more prevalent in
Sara Samba (92.5%) among the three villages, and Medina Sancha and Kaiaf had similar GIT parasite
prevalence (83.8%).

Table 1: Prevalence of GIT parasites in relation to the village and ruminant species in Jarra East District

Variable Total No. No. Positive Prevalence (%) i P-value
Village
Medina Sancha 80 67 83.8
Sara Samba 80 74 92.5
Massembeh 80 69 86.3 3.519 0318
Kaiaf 80 67 83.8
Total 320 277 86.6
Species
Sheep 160 136 85.0
Goat 160 141 88.1 0.672 0.412
Total 320 277 86.6
Breed
Dj’allonke! 159 135 84.9
WAD! 160 141 88.1
Sahelian? 1 1 100
Total 320 277 86.6

(Note: y*= Chi-square)
'Dj’allonke and West African Dwarf (WAD) is the indigenous sheep and goat breeds, respectively.
2Sahelian breed is mainly from neighbouring Senegal

During the study period, the prevalence was assessed between the risk factors. Accordingly,
89.4% and 85.5% in males and females, respectively (Table 2). We observed higher GIT parasite
prevalence in adult animals than in the young (87.1 vs. 85.4%, respectively; Table 2). There was a
statistical difference in the occurrence of GIT between body conditions of animals (P < 0.05; Table 2).
All the poor body conditioned animals were positive for GIT parasite infections, while less than 75%
of the good body conditioned animals were infected (Table 2).

Table 2: Prevalence of GI parasite in relation to sex, age, and body condition of the small ruminants (n

=320)
Variable No. examined No. infected (%) 1 P-value
Sex

Male 85 76 (89.4)

Female 235 201 (85.5) 0.808 0.369
Total 320 277 (86.6)
Age

Adult 224 195 (87.1)

Young 96 82 (85.4) 0.155 0.694
Total 320 277 (86.6)

Body condition
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Good 155 116 (74.8) 36.497 0.000
Medium 76 72 (94.7)
Poor 89 89 (100.0)
Total 320 277 (86.6)

(Note: y*= Chi square)

The majority (86.6%) of the sampled animals were positive for worm infection, and 60.7% were
infected with more than one type of worm; only 0.3% were infected with four different worms (Table
3). The different number of worms per species of ruminant varied slightly.

Table 3: Prevalence of number of different worms by ruminant livestock in three selected villages in
Jarra East (n = 320; sheep and goats n=160 each)

Ruminant No. of different worms

0 1 2 3 4
Sheep 24 (15) 40 (25) 55 (34.4) 40 (25) 1 (0.6)
Goat 19 (11.9) 43 (26.9) 53 (33.1) 45 (28.1) 0 (0)
Total 43 (13.4) 83 (25.9) 108 (33.8) 85 (26.6) 1(0.3)

In this study, mixed nematode eggs were also examined with respect to the different risk factors
(Table 4). There were ten types of GIT parasites within and between the risk factors (Table 4). However,
no statistically significant difference was observed, which is why the Chi-square P-value was not
included (Table 4)

4. Discussion

There are limited studies of this type of study in The Gambia, hence discussion and comparisons
were focused more on other countries. The present study revealed the existence of GIT parasites with
an overall prevalence of 86.6% in small ruminants, with 85 and 88.1% in sheep and goats, respectively.
Similar to this study, other studies had reported a high prevalent of GIT parasites in small ruminants,
as had been reported by Gupta et al. (2013) in and around Jabalpur, India with a prevalence of 97%,
Islam et al. (2017) in Mymensingh, Bangladesh with a prevalence of 74.8% and Belina et a/ (2017)
with a GIT parasite infection prevalent of 56.25 and 51.30%, respectively. Different GIT parasite
infections prevalent had been attributed to differences in deworming strategies or intensity and
management practices (Ratanapob et al., 2012). The higher GIT parasite prevalence in goats than sheep
in our study had been reported in previous studies; Muluneh et a/l. (2014) in Dembia District, Northwest
Ethiopia, Gupta et al. (2013) in Jabalpur, India. Contrary to our study, Belina et al. (2017) reported a
higher prevalence in sheep. In both trends, whether higher prevalence of GIT parasites in goats than in
sheep or the reverse could be attributed to the different rearing and management of the small ruminants
along with nutritional status (Islam et al., 2017). It is assumed that sheep do have a considerably higher
immunological response to gastrointestinal parasites compared with those goats (Urquhart et al., 1996).
In our study, the ruminants were tethered during the rainy season. When goats are tethered, they are
compelled to graze instead of browsing, making them highly susceptible to worm infection. The last
livestock census in The Gambia showed that 71.2 and 78.8% of sheep and goat owners, respectively
tethered their animals during the rainy season. Furthermore, the region of the study area was ranked
second with 86.4% of practicing tethering in the country (MOA, 2006). The similar rearing and
management practices of the small ruminant in the four villages suggested the lack of significant
difference among the villages. In The Gambia, tethering is done during the rainy season to prevent crop
destruction, hence avoiding conflict between livestock and crop farmers and also to avail more labour
for crop production. The grazing of small ruminants and cattle together on the same pasture may reduce
the infection, as very little cross-infection of GIT parasites may occur between the animal species.
Similar to our study, Belina et al. (2017) reported a higher GIT parasite prevalent in adult ruminants
(54.37%) than the young ruminants (45.45%). Similarly, Singh et a/ (2017) also revealed that the adult
small ruminants were significantly more prone to parasitic infection. It could be explained that higher
nematode prevalence in adults might be due to grazing on a larger area of pastures being contaminated
with various flocks and different stress conditions such as climate, long daily traveling or tethering time,
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Table 4: Prevalence of small ruminant GIT parasites in relation to the ruminant, sex, body condition score, and age of the animals

Variables

(No. examined) Type of parasites

polHA L bmitve  Pose  Pastve  Positve  Posve  Pasitve 5 05T PAR g
(%) (%) (%) (%) (%) (%) (%)

Sheep (160) 39(244)  31(194)  37(23.1)  37(23.1)  29(18.1)  29(18.1)  10(6.3) 23 (14.4) 53.1) 36 (22.5)
Goats (160) 39 (24.4) 4025  29(181)  30(188)  31(194)  27(169)  14(88)  26(163) 5(3.1) 40 (25)
Male (85) 25(294)  2327.1)  18(21.2)  14(165)  14(165)  19(22.4) 8 (9.4) 13 (15.3) 3(3.5) 25 (29.4)
Female (235) 53(22.6)  48(204)  48(204)  53(22.6)  46(19.6)  37(157)  16(6.8) 36 (15.3) 7 (3.0) 51(21.7)
Good (155) 23(148)  21(13.5)  17(1L0)  20(129)  25(16.1)  20(129)  7(45) 12.(1.7) 7(4.5) 28 (18.1)
Medium (76) 2285  16Q2L1)  14(184) 17(22.4)  16(21.1)  12(15.8) 7(9.2) 14 (18.4) 3(3.9) 18 (23.7)
Poor (89) 3(7.0)  34(382)  35(393)  30(33.7)  19(213)  24(27.0)  10(11.2) 23 (25.8) 0(0.0) 30 (33.7)
Adult (224) 57(254)  51(22.8)  46(20.5  51(22.8)  41(183)  42(188)  16(7.1) 35 (15.6) 8 (3.6) 51(22.8)
Young (96) 21219)  20(20.8)  20(20.8)  16(167)  19(19.8)  14(146)  8(8.3) 14 (14.6) 202.1) 25 (26.0)

(Note: CHA = Chabertia, OES = Oesophagostomum, COO= Cooperia, HAE = Haemonchus, STR = Strongyloides, BUN = Bunostumum, NEM = Nematodirus OST = Ostertagia, PAR
= Paramphistomum, and TRI = Tricostrongylus)
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and gestation (Radostits et al., 1994). The young animals are less susceptible to parasitic infections due
to less exposure to grazing as they depend more on milk feeding. Contrary to our findings, Getachew
et al. (2017) reported less GIT nematode infection in adult small ruminants than the young ones (47.1
vs. 56%, respectively). The lack of statistically significant difference in GIT parasite infections for age
in this study had been reported earlier in the country (Fritsch ez al., 1993).

The higher prevalence of GIT parasites recorded in animals with poor body conditions than in
other groups of animals agrees with the findings of Admasu and Nurlign (2014). This had been
attributed to malnutrition, other concurrent diseases, or the current parasitic infection which might have
led to a poor immunological response to the infective stage of the parasites as reported earlier by Watson
et al. (1994) and more recently by Admasu and Nurlign (2014). In the Gambia, a mass vaccination
against Peste des Petits Ruminants (PPR)/ Pest of small ruminants via projects at gratis or at a cost less
than 3 GMD ($0.06) is commonly done by the Government annually. However, deworming is almost
entirely the responsibility of the farmer and the average cost of deworming one animal is less than or
equal to 10 GMD ($0.20; personal communication). In this area, only a few farmers follow the
deworming guidelines recommended by the Department of Livestock Services due to a lack of
purchasing power for the drugs (personal communication). The more female animals sampled than
males could be attributed to the higher number of female animals for both ruminants in the area (MOA,
2006). The percentage of Sahelian sheep breeds in the district is less than 2% (MOA, 2006). This could
justify the reason for having only one Sahelian sheep in the study as sampling was done randomly.

In this study, a large spectrum of gastrointestinal parasites was found. This agrees with Fritsche
et al. (1993), who reported a spectrum of 16 nematode species in The Gambia. Similar to this study,
Fritsche et al. (1993) also reported more Trichostrongylus, Haemonchus Oesophagostomum, and
Strongyloides. However, in their study, they reported Gaigeria that was not found in our study. We also
found Chabertia that they did not report. The difference in the prevalence of Chabertia could be
attributed to the time of sampling. The low prevalence of Paramphistomum in this study was also
reported by Fritsche ef al. (1993). Both our study and Fritsche ez al. (1993) did not report the prevalence
of liver fluke. This could be attributed to the low rainfall and grazing of the animals in areas of the
savannah. The principal author spent three years in the national central abattoir as a meat inspector and
five years as an extension worker responsible for meat inspection among others but had never found a
case of liver fluke in small ruminants (personal communication).

4.1. Limitation of the Study
It is relevant to acknowledge the main limitation of our study. The small sample size and lack of
molecular confirmation of the parasites were both due to limited resources.

5. Conclusion

This study was based only on faecal examination of eggs of GIT parasites to estimate the
prevalence and associated risk factors. GIT parasites are a major animal health constraint in sheep and
goat production and contribute to loss in productivity and economy. A wide range of parasites was
found in the area. The study revealed a high GIT parasite prevalence in both sheep and goats in the
study area. The infection was higher in the animals with poor body conditions. Therefore, we suggest a
detailed awareness creation and the need for further investigation to develop control and prevention
strategies.
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