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Abstract: Gastrointestinal parasites are known to be some of the major limiting factors for successful and productive sheep
industry all over the world. Livestock production in Lesotho relies predominantly on communal grazing which presents serious
challenges for the management and control of animal diseases. The present study was conducted to investigate the effect of
different agroecological zones, animal age and seasonal changes on the prevalence and intensity of gastrointestinal parasites in
Maseru District, Lesotho from December 2017 and November 2018. The McMaster technique was used to determine the
burdens and prevalence of parasites in three agroecological zones. Three agroecological zones sampled were Lowlands,
Foothills and Highlands represented by Korokoro area, Setebing and Mohale Dam area respectively. Gastrointestinal parasites
had an overall prevalence of 89.2% of all sheep sampled. The prevalence of three types of gastrointestinal parasites identified
and quantified in the present study were 73.3%, 61.7% and 1.9% for Eimeria spp, strongyles, and Monezia spp. respectively.
Strongyles and Eimeria spp were present throughout the study period while Monezia spp were very low and absent during
some winter months. Eimeria spp had the highest counts (2386.74 + 270.71) followed be strongyles (1165.19 + 107.33) during
summer season. Agroecology did not have a significant (P > 0.05) effect on infection loads. Prevalence was significantly
different (P < 0.05) between the Foothills and Highlands. Sheep age had significantly different (P < 0.05) effect on strongyles
with relatively high adults counts. Eimeria spp oocysts were significantly different (P < 0.05) by agroecological zones, age and
seasonality. Eimeria spp infection gravitated towards lambs than adult sheep. There was a remarked drop in oocyst output in
February after weaning of lambs. There was significantly (P < 0.05) more propensity for higher infections of Monezia spp in
lambs than in adults. Eimeria spp and strongyles were present in sheep the entire study period. The different factors
investigated in the study had varying effects on the burdens and prevalence of gastrointestinal parasite of Merino sheep.
Seasonal variations had overall significant influence on both prevalence and abundance of parasites in the study area.
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economy for more than 100 years [1, 2]. In 2017/2018
financial year Lesotho exported wool of about 3,753,064kg
amounting to about $25,467,393.00. Small ruminant
production remains one of the major economic activities
making livelihoods for poor resource communities of Lesotho.
Gastrointestinal parasites (GIP) infestation remains a huge
limiting factor to successful small ruminant production across

1. Introduction

Livestock production is one of the major contributors
towards Lesotho’s economy, amounting to about 78% of all
agricultural GDP [1]. Wool and mohair are the main livestock
product exports which contributed immensely to Lesotho’s



Animal and Veterinary Sciences 2022; 10(4): 83-93 84

the globe [3-5]. Taylor M. A. estimated about 150
endoparasites and ectoparasites infected small ruminants [6].

Gastrointestinal parasite occurrence in hosts offers
indicative parasites burdens as a measure of infection rate
[7]. These parasites include a strongyle, Haemochus
contortus, the most pathogenic GIP of small ruminants across
the globe [8, 9]. Haemonchosis was recorded as the most
widespread and devastating gastrointestinal disease infecting
wild and domesticated ruminants worldwide and the only
strongyle parasite described in Lesotho to-date [10-13]. The
relationship between gastrointestinal parasites’ development
and the environmental conditions provides an
epidemiological context to the diseases they cause.
Coccidiosis caused by Eimeria spp was largely associated
with disparities in sheep production systems and was found
predominantly in young animals [14, 15]. Eimeria spp are
gastrointestinal protozoan parasites which corrode the
intestinal epithelial cells causing diarrhea, characteristic of
coccidiosis in growing kids and lambs [9, 16]. Monezia spp
are also important helminths of ruminants.

Sheep in resource poor communities are grazed in
communal pastures mixed with other livestock species that
include goats, cattle, donkeys and horses [17]. Pasture
grazing was reported as major risk facing livestock industry
worldwide as animals are continuously exposed to GIP
infections [18]. The survival and development of the free-
living stages of GIP on the pastures consequently depend on
environmental conditions. GIP such as helminths are present
in the tropics and their prevalence and intensity reported to
follow seasonal trends [8]. Prior studies have reported
gastrointestinal helminths to be prevalent during rainy
seasons [19, 20]. Pasture infestation and infectivity by H.
contortus larvae in Nigeria were found to be seasonal owing
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largely to seasonal rains as major driving force [21]. Nwosu
et al. reported gastrointestinal parasites studied in North-
eastern Nigeria, stronglyles counts were consistent with the
rainy seasons [22]. Magona and Musis found factors such as
age, grazing system and agro-climatic zones to have a
significant effect on the helminths egg output in Uganda [23].

The effective control of GIP has been achieved in other
countries through integrated approach strategically combining
factors such as anthelmintic drug administration, pasturelands
management and usage of bioactive forages [24]. Different GIPs
display different virulence and pathogenicity levels which also
influence their propensity to exhibit host morbidity [25]. The
importance of parasite identification cannot be overemphasized
as it leads to correct diagnosis and appropriate action.
Comparative morphological identification of GIP’s eggs, adult
and larvae continues to be a very important approach in
diagnostics. There is however, insufficient information on
prevalence, diversity, geographical distribution and seasonal
dynamics of sheep GIPs in Lesotho. The study was designed to
determine the effects of different agroecological zones,
seasonality and sheep’s age on GIPs infestation and prevalence
in Merino sheep in Maseru District, Lesotho.

2. Material and Methods
2.1. Ethical Approval

The ethical research committee at the faculty of
Agriculture, Department of Animal Science sanctioned the
study. Participating farmers granted the permission for faecal
collection from their animals. Area chiefs and police

department were notified as tagging changed the
identification of used animals.
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Figure 1. Mean monthly rainfall (mm), maximum and minimum temperatures ( C) recorded at Mejametalana Weather Station in Maseru District during

December 2017- November 2018.

2.2. Study Area

The study was a longitudinal sectional type carried out over

12 months from December 2017 to November 2018. The
research was done in the three agro-ecological zones of
Maseru. The Lowlands represented by Koro-Koro area, -
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29.5018°S, 27.6420°E and 1530m above sea level. The
Foothills covered the Setibing area at -29.3174°S, 27.5188°E
and 1800m above sea level while the Highlands were villages
nearby Mohale Dam area at -29.4584°S, 28.0973°E and
2100m above sea level. Lesotho, completely landlocked by
South Africa is generally characterised as a temperate climate
mixed with attributes of an Alpine due to the existence of
mountainous topographic landscapes. The country experiences
hot summers usually humid and cold and dry winters (Figure
1). The Alpine addition makes winters to be colder than the
normal climate character. There are four distinctively well-
defined seasons, namely, summer (November, December and
January), autumn (February, March and April), winter (May,
June and July) and spring (August, September and October).
Meteorological data for the present study comprising of mean
monthly maximum and minimum temperatures and mean
monthly rainfall (mm) in Figure 1 was sourced from
Mejametalana Weather Station in Maseru District.

2.3. Animal Selection and Faecal Sample Collection

Three small-scale farmers were randomly selected from
the members of wool and mohair association in respective
agroecological zone. Each farmer provided 20 sheep
comprising of 10 lambs and 10 adults. Lambs aged one to
three months (only lambed in October/November) and adult
sheep above a year old were selected for sampling. Sheep
used were customarily grazed communally. Same animals
were tagged and used for the entire 12-month period of the
study. When a tagged animal was sold or died, it was
replaced with a similar age animal from the same farm. The
animals were keep under their owners care for the entire
study. Major changes and management activities were
recorded as and when they happened. 1804 samples were
collected and analysed in the Parasitology Laboratory at
National University of Lesotho. Faecal samples were
collected directly from animal’s rectum for 12 months. They
were put in labelled sample bottles and placed in a cooler box
with ice packs and transported to the Parasitology Laboratory
at the National University of Lesotho for analysis. Samples
were immediately placed into a refrigerator set at 4°C on
arrival. All samples were analysed within 48 hours of
collection. A McMaster technique of faecal egg count (FEC)
was used [26]. Identification of the GIPs was done as per
guides from Indre et al., Shore D. A. and Soulsby E. J. L.
[27-29]. Saturated Sodium Chloride solution was prepared as
the floatation solution by mixing 400g with 1000ml of
distilled water. For analysis two grams of the faecal sample
were measured and placed in a 100ml glass bottle, where
58ml of saturated Sodium Chloride was added and
homogenized until the facces were well dispersed. The faecal
solution was then run through a 150pm sieve to remove
debris. Few drops of amyl alcohol were also added to the
mixture and left for two minutes to breakdown air bubbles.
The McMaster slide was wetted and two chambers filled with
faecal suspension. The samples were observed under the
compound microscope to identify and FEC as helminths’
eggs per gram (EPQG) of faeces and coccidial oocysts per

gram (OPG) were established.
2.4. Statistical Analysis

SPSS statistical package 20.0 was used for data analysis.
Descriptive statistics together with one-way analysis of
Variance (ANOVA) were used to determine variance of
means between different variables where P<0.05 considered
to be significant. The Post-hoc Scheffe test was also used to
predict the comparisons between groups of variables.
Exponential Beta ratios were utilized to assess the odds on
levels of susceptibility of sheep to gastrointestinal parasites
across all tested variables.

3. Results

An overall prevalence of 89.2% of sheep sampled were
positive for all gastrointestinal parasites namely Eimeria spp,
strongyles and Monezia spp. Eimeria spp were the most
prevalent of all GIPs investigated. Eimeria spp, Monezia spp
and strongyles prevalence rates were 73.28%, 61.7% and
1.9% respectively. Both the strongyle and Monezia spp EPG
counts were not significantly different (P>0.05) whereas
Eimeria spp counts were significantly different between
AEZs (Table 1). Eimeria spp and Strongyles eggs were
discovered in both lambs and adult sheep for the entire study
period except for Monezia spp which was absent in some
months. Eimeria spp and Strongyles portrayed relatively high
burdens from December and February.

Strongyle egg loads of sheep were more in the Foothills
than Lowlands and Highlands by not significantly different
(P>0.05). Analysis of data under Generalized Estimating
Equations (GEE) potrayed the strongyle egg counts with
significant (P<0.05) propensity for higher burdens from
Lowlands to Foothills while the reverse was eminent from
Lowlands to Highlands. The overall Eimeria spp OPG counts
from sheep in the Lowlands were significantly different
(P<0.05) from those in the Foothills. Lambs Eimeria spp
oocysts were significantly (P<0.05) about twice more likely
in abundance for Lowlands (1418.25+156.554) than in the
Foothills (823.36+115.248). The Highlands Eimeria oocysts
counts were not significantly different (P>0.05) from counts
registered from Lowlands and Foothills.

Age wise comparison of strongyle burdens showed adults
(795.93+55.5.4) had more and significantly different (P<0.05
counts than those found in lambs (682.42+60.312). Monezia
spp counts in lambs were more than in adults but were not
statistically different (P>0.05) between the two age groups.
Eimeria spp counts in Lambs were different from the
helminths in that they showed significant difference (P<0.05)
from adults. Eimeria spp odds in lambs (1903.11£170.414)
were seven times more significantly different (P<0.05) than
to those recorded for adult sheep (262.98+20.318) on OPGs.
Summer and autumn were both higher on strongyle burdens
and were also significantly different (P<0.05) from winter
and spring seasons’.

January and February yielded highest strongyle faccal egg
counts, 2368.10+288.039 and 1955.33+212.650 respectively
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and were significantly different (P<0.05) from results of the
rest of other months. The summer Eimeria spp OPG were
significantly (P<0.05) nine times more in abundance than in
spring. Monezia spp was relatively higher in summer but
overall burdens were not found statistically different
(P>0.05) with between all three seasons under the Scheffe
test. The Eimeria spp OPG counts were observed to drop

markedly from  3334.36+650.907 in January to
858.67+149.362 in February after recorded weaning of lambs
by majority of the farmers (Table 3). It was after this lambing
incidence that the overall Eimeria spp burdens were
maintained below 1000 OPG for nine consecutive months
ending in October. Monezia spp eggs were not found in sheep
from June to October 2018.

Table 1. The faecal egg counts (EPG/OPG) of strongyles, Monezia spp and Eimeria spp from sheep in the three agroecological zones of the Maseru district in

Lesotho from December 2017 to November 2018.

Parasite Factors N EMM SD. SE Exp (B) Sig.
AGROECOLOGY
Highlands 546 667.58" 1376.364 58.903 882 0.000
Strongyles Foothills 595 785.41° 1654.751 67.838 1.037 0.000
Lowlands 663 757.16* 2056.419 79.865 1 0.000
Total 1804 739.37 1740.630 40.982
Highlands 546 30.78* 456.558 19.539 1.316 0.000
Monezia Foothills 595 115.13° 1232.776 50.539 4.923 0.000
Lowlands 663 23.39* 280.611 10.898 1 0.000
Total 1804 55.88* 770.931 18.151
Highlands 546 950.00* 4157.435 177.922 .670 0.000
Eimeria spp Foothills 595 823.36“b 2811.211 115.248 .581 0.000
Lowlands 663 1418.25 4031.082 156.554 1 0.000
Total 1804 1080.32 3723.363 87.663
SHEEP AGE
Strongyles Lambs 899 682.42° 1808.346 60.312 1.166 0.000
Adult 905 795.93° 1669.728 55.504 1 0.000
Total 1804 739.37 1808.348 60.312
Monezia Lambs 899 112.02° 1089.497 36.337 0.001 0.000
Adult 905 0.11* 3.327 0.111 1 0.000
Total 1804 55.88 1089.497 36.337
Eimeria spp Lambs 899 1903.11° 5109.582 170.414 0.138 0.000
Adult 905 262.98° 611.242 20.318 1 0.000
Total 1804 1080.32 5109.786 170.421
SEASON
Summer 543 1165.19* 2500.98 107.33 2.722 0.000
Autumn 425 1025.88" 1823.59 88.46 2.396 0.000
Strongyle . b
Winter 426 210.33 422.14 20.453 0.491 0.000
Spring 410 428.10° 848.60 41.909 1 0.000
Total 1804 739.37 1740.630 40.982
Summer 543 134.99* 1125.66 48.31 - -
Monezia Autumn 425 64.02° 945.14 45.85 - -
Winter 426 0.70* 10.82 0.524 - -
Spring 410 0.00* 0.000 .000 - -
Total 1804 55.88 777.931 18.151
Summer 543 2386.74° 6308.08 270.71 9.275 0.000
Eimeria spp Allltumn 425 730.35: 1492.67 72.41 2.838 0.000
Winter 426 556.34 1571.15 76.127 2.162 0.000
Spring 410 257.32° 386.71 19.098 1 0.000
Total 1804 1080.32 3723.363 87.663

N = Number of sheep observed, EMM=Estimated Marginal Means, SD = Standard Deviation, SE = Standard Error, Estimated marginal means with similar
subscript (*") are not significantly different (P=0.05), Exp (B) = Exponential Beta value, Sig= Significant difference value.

Table 2. Prevalence of strongyles, Monezia spp and Eimeria spp from sheep in the agroecological zone of the Maseru district in Lesotho.

Categories Factors N Mean Prev% SD. SE Exp (B) Sig
AGROECOLOGY
Highlands 546 (317) 58* 0.493 0.021 0.975 0.000
St Foothills 595 (393) 66 0.475 0.019 0.746 0.000
Lowlands 663 (405) 61 0.489 0.019 1 0.000
Total 1804 61.7 0.489 0.011
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Categories Factors N Mean Prev% SD. SE Exp (B) Sig
Highlands 546 55 1° 0.113 0.05 - 0.000
. Foothills 595 (119) 2° 0.114 0.06 - 0.000
Monezia
Lowlands 663 (199) 3¢ 0.273 0.011 - 0.000
Total 1804 2 0.196 0.05
Highlands 546 (372) 68 0.466 0.020 1.744 0.000
. Foothills 595 (429) 72 0.448 0.018 1.369 0.000
Eimeria spp &
Lowlands 663 (518) 78 0.413 0.016 1 0.000
Total 1804 73 0.443 0.010
SHEEP AGE
Lambs 899 (513)57° 0.493 0.017 0.653 0.000
Strongyles .
Adult 905 (598) 66 0.474 0.016 1 0.000
M . Lambs 899 36)4° 0.009 .002 - -
onezia
Adult 905 (0.11) 0.00° 0.047 0.002 - -
L Lambs 899 (756) 84* 0.368 0.012 3.155 0.000
Eimeria spp b
Adult 905 (571) 63 0.484 0.016 1 0.000
SEASON
Summer 543 (337) 62° 0.485 .021 1.207 0.000
Autumn 425 (298) 70* 0.458 .022 1.010 0.000
Strongyles . b
Winter 426 (222) 52 0.500 .024 1.605 0.000
Spring 410 (254) 62° 0.485 .024 1 0.000
Summer 543 (22) 4° 0.206 0.009 - -
M . Autumn 425 (13) 3® 0.320 0.016 - -
onezia
Winter 426 (2.33)0° 0.068 0.003 - -
Spring 410 (0) 0 0.00 0.00 - -
Summer 543 (435) 80° 0.404 0.017 510 0.000
Eimeri Autumn 425 (302) 71* 0.454 0.022 .836 0.000
S
ST Y Winter 426 (311) 73® 0.447 0.022 777 0.000
Spring 410 (379) 68" 0.467 0.023 1 0.000

N = Number observed, EMM=Estimated Marginal Means, Mean% Prev = Mean Percentage Prevalence, SD=Standard Deviation, SE=Standard Error, Mean
Percentage Prevalence with similar subscript (“°) are not significantly different (P=0.05), Exp (B) = Exponential Beta Value, Sig= Significant difference value.

Table 3. The monthly faecal egg counts of strongyle, Eimeria spp and Monezia spp from Merino sheep in the agroecological zones of the Maseru district,
Lesotho.

EPG/OPG
Parasite/Month -
N EMM SD SE Exp (B) Sig.

December 165 805.45° 2069.207 161.088 0.884 0.811
January 163 2368.10° 3677.437 288.039 2914 0.000
February 150 1955.33° 2604.424 212.650 2.503 0.001
March 119 637.82% 1007.177 92.328 0.798 0.356
April 156 428.2° 702.052 56.209 0.548 0.006

Strongyles May 129 251.94* 478.131 42.097 0.318 0.000
June 143 220.98* 331.844 27.750 0.279 0.000
July 154 165.58" 444925 35.853 0.195 0.000
August 141 117.02° 294.947 24.839 0.142 0.000
September 133 327.07* 512.440 44.434 0.390 0.000
October 136 849.4° 1242.895 106.577 1 -
November 215 529.30° 845.564 57.667 0.617 0.197
December 165 2890.9™ 6119.310 476.388 5.068 0.000
January 163 3334.36° 8310.223 650.907 4.574 0.000
February 150 858.67" 1829.299 149.362 1.464 0.181
March 119 936.97* 1610.130 147.600 2.515 0.039
April 156 449.36" 881.018 70.538 0.910 0.723

Eimeria spp May 129 918.60" 2389.749 210.406 1.770 0.041
June 143 511.19° 1239.213 103.628 0.997 0.992
July 154 294.81% 688.068 55.446 0.766 0.319
August 141 175.89* 261.288 22.004 0.509 0.036
September 133 263.16* 448.816 38.917 0.848 0.635
October 136 336.03" 414.849 35.573 1 -

November 215 1281.40" 4206.896 286.908 1.887 0.046
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. EPG/OPG
Parasite/Month -
N EMM SD SE Exp (B) Sig.

December 165 187.27° 993.464 77.341 - -
January 163 248.47° 1783.579 139.701 - -
February 150 177.33° 1587.668 129.633 - -
March 119 1.68° 18.334 1.681 - -
April 156 2.63° 32.026 2.564 - -

Monezia spp May 129 2.33¢ 19.626 1.728 - -
June 143 0.00° 0.000 0.000 - -
July 154 0.00* 0.000 0.000 - -
August 141 0.00* 0.000 0.000 - -
September 133 0.00* 0.000 0.000 - -
October 136 0.00* 0.000 0.000 - -
November 215 8.84° 129.579 8.837 - -

N = Number of observed animals, EMM=Estimated Marginal Means, Mean% Prev. = Mean Percentage Prevalence, SD=Standard Deviation, SE=Standard

Error, Sig= Significance value, Exp (B) = Exponential Beta value, Estimated Marginal Means and Mean Percentage Prevalence with similar subscript (

not significantly different (P=0.05).

) are

Table 4. The monthly prevalence of Strongyle, Eimeria spp and Monezia spp from Merino sheep in the agroecological zones of the Maseru district, Lesotho.

Parasites Months N EMM SD SE Exp (B) Sig.
December 165 49 0.501 0.039 2.448 0.005
January 163 e 0.416 0.033 1.083 0.684
February 150 89° 0.310 0.025 0.682 0.095
March 119 66> 0.477 0.044 1.579 0.058
April 156 5500 0.499 0.040 2.090 0.000
Strongyles May 129 543be 0.500 0.044 2.092 0.001
June 143 6274 0.486 0.041 1.740 0.027
July 154 40 0.492 0.040 3.076 0.000
August 141 4% 0.495 0.042 2.923 0.000
September 133 65 0.477 0.041 1.580 0.035
October 136 80% 0.400 0.034 1 =
November 215 614 0.435 0.030 1.757 0.023
December 165 86" 0.347 0.027 0.704 0.122
January 163 79%® 0.408 0.032 0.940 0.787
February 150 67" 0.473 0.039 1.468 0.045
March 119 76% 0.431 0.040 1.081 0.655
April 156 T 0.451 0.036 1.220 0.207
Eimeria spp May 129 T 0.424 0.037 1.116 0.629
June 143 73%® 0.447 0.037 1.192 0.285
July 154 69 0.465 0.037 1.295 0.111
August 141 60° 0.491 0.041 1.719 0.006
September 133 65 0.477 0.041 1.530 0.014
October 136 79% 0.411 0.035 1 =
November 215 75% 0.068 0.005 1.281 0.119
December 165 6° 0.241 0.019 - -
January 163 3? 0.180 0.015 - -
February 150 e 0.092 0.008 = =
March 119 5 0.492 0.039 = =
April 156 2 0.124 0.011 = =
Monezia spp May 129 0? 0.000 0.000 = =
June 143 0? 0.000 0.000 = =
July 154 0? 0.000 0.000 = =
August 141 0? 0.000 0.000 = =
September 133 0* 0.000 0.000 - -
October 136 0? 0.068 0.005 = =
November 215 8* 0.270 0.021 - -

N = Number of observed animals, Mean% Prev. = Mean Percentage Prevalence, SD=Standard Deviation, SE=Standard Error, Sig= Significance value, Exp

(B) = Exponential Beta value, Estimated Marginal Means and Mean Percentage Prevalence with similar subscript (

(P=0.05).

a,b,c,d,e

) are not significantly different
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Figure 2. Mean monthly mean eggs per gram of faeces (EPG) counts for helminths and oocysts per gram (OPG) of Eimeria spp from sheep in Maseru District

during 2017-2018.

The strongyle prevalence in the Foothills (66%) was
higher than the Lowlands (61%) and Highlands (58%) but
only significantly different (P<0.05) from the later (Table 2).
Age wise comparison on strongyle prevalence showed
significant difference (P<0.05) between adult sheep (66%)
than lambs (57%). There was a significant lessening trend of
susceptibility of sheep to strongyle from Foothills to
Lowlands through to Highlands. The likelihood of acquiring
strongyle infection was about 1.5 times more in adult sheep
than in lambs. Season wise analysis on the strongyle showed
winter was the lowest and significantly different from the rest
of the seasons on prevalence. February had the highest
strongyle prevalence (89%) which was significantly different
(P<0.05) from December, April, May, June, July, August and
November (Table 4 and Figure 2). The lowest strongyle
prevalence (40%) was registered in July. Monezia spp
prevalence though generally low throughout the study, it was
significantly different as per seasons, with summer and
autumn relatively higher at 4% and 3% respectively. Summer
was significantly different (P<0.05) from winter and spring.

Lowlands Eimeria spp had highest prevalence rate (78%)
followed by the Foothills (75%) but presented significant
difference (P<0.05) to the Highlands. December recorded the
highest FEimeria spp prevalence (86%) which was
significantly different from August (60%) lowest. The
prevalence of Eimeria spp were significantly (P<0.05) more
in lambs than in adult sheep. Eimeria spp prevalence showed
higher susceptibility to infection by significant (P<0.05)
inclination to lambs than adult. Eimeria spp also showed
propensity for increasing prevalence significantly (P<0.05)
from spring through autumn to highest in summer. Figure 2
presents the overall dynamics of the GIPs in the study all
having relatively more counts in January and February with a
marked decline in march through winter months until some
increase later in September and October.

4. Discussion

Three types of gastrointestinal parasites, namely the
nematodes of Strongyle type, Tapeworms (Monezia spp) and
protozoan, Eimeria spp were found in faecal sample of
Merino sheep grazed at communal rangelands of Maseru
District. Singh et al. found similar general composition of
GIPs were found from sheep and goats from Muthura in
India [5]. Eimeria spp and strongyles were found throughout
the entire study period recording overall prevalence of 73.3%
and 61.7% respectively. The Monezia spp were the least
occurring parasite (1.9%) only found during several months
during the study period. Coexistence of Eimeria spp, Mozezia
spp, and strongyles in small ruminants were reported by
several reseachers [5, 20, 30-33]. Eimeria spp, Strongyles
and Monezia spp discovered in the present study were also
main GIPs found by Mphahlele et al., Moiloa et al. and
Mabhlehla et al. from small ruminants in other areas of South
Africa and Lesotho [20, 31, 32]. Eimeria spp were the most
prevalent (73.3%) of all GIN found in Merino sheep in the
Maseru District. The similar predominating prevalence and
parasites counts were also found by Velusamy et al. in sheep
and goats in India [34]. Wang et al. also observed more
burdens of Eimeria spp in lambs and kids than in adult sheep
and goats [35]. The findings of the present study differ from
those of Mphahlele et al., Moiloa et al. and Mahlehla et al.
who all alternatively found nematodes to be the
predominating parasite versus the Eimeria spp. in the current
study [20, 31, 32]. There was high prevalence of Eimeria spp
found in lambs (84%) compared to older sheep (63%). The
predominance of Eimeria spp in lambs compared to adults in
present study was significantly different (P<0.05) and
conformed with work done by Velusamy et al., Yakhchali and
Rezaei and Okaiyeto et al. that revealed the increased odds of
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lambs and kids to coccidiosis infection [34, 36, 37]. Another
research on communally grazed indigenous goats by Harper
and Penzhorn in Harmmaskral and Nebo reported relatively
higher infection rates of Eimeria spp than in the present study
with 99.6% and 98.2% prevalence respectively [15].
Relatively more soft textured faecal samples were observed
from suckling lambs than in weaned lambs and adult sheep.
Manifestion of diarrhoea in the present study was similar to
Ruiz et al. study where they observed the change of condition
from strong to milder symptoms of diarrhoea as kids get
older when infected with Eimeria ninakohlyakimovae [38].
Coccidiosis is regarded as self-containing infection as it may
be found in juvenile of small ruminants in high infection
rates for a limited period [39] from which it usually decreases
by itself. The above finding was reiterated by Alzieu et al.
discovery in that the untreated control group of lambs had a
significant decrease of OPG output after a four-week period
[40]. December marked the highest Eimeria spp prevalence
rate (86%) even though the counts (2890.91+476.388) were
lower than in January counts (3334.36+650.907). The lambs
were weaned in the same month from which the counts
dropped significantly (P<0.05) in February
(858.67£149.362). Harper and Penzhorn associated high
burdens of coccidiosis in ovine with immunological naive
young animals and stressed adults [15]. Lamb infection by
Eimeria spp may high due infection from mother teats, farm
management style and high stocking rates [39]. The Eimeria
spp counts from the Lowlands were found to be significantly
different (P<0.05) from Foothills while those from Lowlands
and Highlands were not significantly different (P>0.05).

There was no significant difference (P>0.05) between the
intensity of strongyle infection in Merino sheep across all
agroecological zones in the present study. The abundance of
strongyles eggs was therefore not influenced by either AEZ
and age (P>0.05). This illustrated that the topography does
not influence strongyle burdens in sheep. On the alternative
the prevalence rate was significantly different (P<0.05)
between Highlands and Foothills with 66% and 58%
respectively. Lesotho has marked seasons with warm and wet
summers months to extremely cold winter periods. The
present study portrayed a clear trend of relatively fewer
counts in cooler months and more in summer as Sharma S.
and Busang, M. experienced [41]. The least strongyle
burdens recorded in August (175.89+22.004) may have
consequently resulted from stalled development of the off-
host larval populations in the pastures due cold conditions in
June and July. Pal et al. also recorded high gastrointestinal
parasites’ prevalence in goats post rainy months, conditions
that favored off-host egg and larval stages longevity and
comparatively faster development [42].

The strongyle burdens showed no significant difference
between summer and autumn but both seasons were
significantly different (P<0.05) in strongyle burdens from
winter and spring which had lower counts. Furthermore,
seasonal effect on the strongyle counts and prevalence agreed
with Prasad et al. suggestion of the presence of a strong
correlation between the mean temperatures and the
nematodes egg output [43]. Rajarajan et al. study also

established some interrelatedness between seasonal diversity
of nematodes and varying environmental conditions in which
seasons with high precipitation were -characterized by
comparatively higher parasite burdens [19]. The parasitic
infections from Islam et al. study demonstrated high
prevalence and infection rate being higher in wet season
followed by warmer months [44]. Though the climatic
conditions of two countries could not be matched entirely, it
was apparent that higher temperatures and wet seasons
influenced high burdens and higher prevalence rates in both
studies [15]. The strongyle winter prevalence was low (52%)
and significantly different (P<0.05) from other three seasons.
Autumn had prevalence (70%) was due to higher infections
in favourable conditions in summer which may increase
number of off host parasites the in pastures. The survival and
development of the free-living stages of GIN on the pastures
consequently depends mainly on environmental conditions
[25].

The seasonal dynamics of strongyles and Monezia spp
were relatively higher in summer and autumn months and
showed a trend that reinforced the relationship between the
parasite seasonal burdens and climatic conditions [45]. It was
discovered that both pasture infestation and infectivity of H.
contortus larvae in Nigeria were seasonal owing to seasonal
rains which were regarded as driving force [21]. Pfukenyi et
al. study in Zimbabwe is also in conformity with the present
initiative by reiterating on the influence the seasonal
conditions affecting seasonal occurrence and nematode egg
output [33]. It was also articulated by Taylor M. A. that
humid months provided conducive conditions for the third
larval stage of strongyles to rise in abundance consequently
increasing risk of infection for other uninfected animals
utilising the same pastures [6]. Nwosu et al. also reported
gastrointestinal parasites studied in North-eastern Nigeria,
stronglyles counts were consistent with the rainy seasons
[22]. There was some agreement of the present study with
that of Magona and Musis who discovered factors such as
animal age, grazing system and agroclimatic zones to had
varying influence on the helminths egg output in Uganda
[23]. The infection of strongyles between lambs and adults
was significantly different (P<0.05) showing the proneness of
the infection to occur more in adults than in lambs. This
could be suckling lambs’ less exposure of uptake of the
strongyles from the pastures due to their limited grazing
behaviour. Krecek et al. suggested the survival of Eimeria
spp and strongyles through cold winter months to early
spring was due to an interplay of environmental factors such
microclimates and larval vertical movement on the herbage
which encouraged overwintering as it happened in the
present study [46].

5. Conclusion

The results of the present study illustrated a strong
correlation between GIPs of sheep and seasonality in the
study area. The composition of GIPs was consistent between
lambs and adult sheep and throughout all agroecological
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zones. Agroecology showed no significant effect on
strongyles prevalence and abundance but only for Eimeria.
Lambs were more susceptible to Eimeria spp. and Monezia
spp. than adult sheep. Adult sheep were more susceptible to
strongyles than lambs. Eimeria spp and strongyles were
present in sheep all year round in Maseru district. Eimeria
spp. was predominant and recorded relatively higher OPGs in
lambs than in adult Merino sheep. All parasites had relatively
high EPG and OPG in summer and autumn seasons when
conditions were relatively warmer and humid. GIPs peaks in
January demonstrated the preceding months had favourable
conditions which might have prompted proliferation of
parasites both on the pastures and in-host. Despite the low
temperatures and rainfall in winter both strongyles and
Eimeria spp. managed to overwinter portraying their parasitic
resilience to prevailing weather conditions. The data may
therefore be used as epidemiological information towards
establishing effective parasite control strategies. Data may be
used to identify appropriate timing for drug administration.

6. Recommendation

Gastrointestinal parasites continue to become economic
threat to ruminant production. It is apparent that multisectoral
approach which include farmers’ and technical staff
knowledge need to be appraised regularly on the
epidemiological trends regarding GIPs in Lesotho. National
policy on strategic epidemiological interventions and
formulation of effective parasite control programs in the
country should be enacted. It is therefore recommended that a
research that investigates off-host GIPs be undertaken to
complement the in-host work that has already been done for
better appreciation of their overall bioecology. A full
epidemiological study may also be conducted to underpin the
importance of other inherent epidemiological factors
affecting prevalence of GIPs in Lesotho. Grave consideration
to institute a decisive and robust control programs on lamb
coccidiosis is highly recommended to avoid imminent loss to
the sheep industry.
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