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Abstract: Background and objectives: New information on the epidemiology of gastrointestinal (Gl) parasite infection in
water buffaloes is crucial for understanding their risk factors and transmission. The objectives of this study were (1) to
determine the prevalence of Gl parasites in buffaloes in the Marshland areas of southern Iraq, and (2) to evaluate the
association of risk factors with the parasitic infections.

Materials and Methods: A total of 166 water buffaloes from the Marshland in the north of Basra (n=75), and Thi-Qar
(n=91) provinces from November 2016 to April 2017 were enrolled. Fecal samples were collected and examined for the
presence of helminth eggs and protozoal oocysts using sedimentation-flotation and centrifugal flotation techniques.

Results: The overall prevalence of infection in buffaloes was 82% (136/166), with the highest number of single parasite
infection (64%), followed by those with double (29%) and triple (7%) parasite infections. The most frequently identified
parasites were Fasciola spp. (23%, 39/166), Eimeria spp. (19%, 32/166), Toxocara vitulorum (13%, 21/166),
Trichostrongylus spp. (12%, 20/166), and Oesophagostomum spp. (10%, 10/166). Moniezia spp. was the only identified
cestode with a prevalence of (8%, 13/166). A significant association was reported between feeding type and parasitic
infections with Eimeria spp., Trichostrongylus spp., Moniezia spp., Trichuris spp., and Ostertagia ostertagia.

Conclusion: The prevalence of Gl parasitic infection in buffaloes raised in the Marshlands is high, indicating a high
intensity of natural infection. The findings of this study imply an urgent need for the implementation of efficient control
measures against parasitic infections in the Marshlands.
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INTRODUCTION

Large ruminants are important for livestock
production systems. There are approximately 170
million water buffaloes worldwide. A majority of the
water buffalo population is present in Asia, followed by
Africa, South America, and Southern Europe [1].
Buffaloes are an essential part of the economy in many
countries and provide sustainable food in addition to
being working animals [2]. In some areas of southern
Iraq, buffalo (Bubalus bubalis) is one of the most
important domestic livestock species as it is a source of
dairy and meat for the local population, as well as
manure for the Marsh meadows [3]. With a total
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population of 40,000, the majority of water buffaloes in
Irag are reared in the Marshes of three southern
governorates Thi-Qar, Missan, and Basra [3].

Infectious diseases impact buffalo populations
despite their adaptations to the local environment [4].
Infection by gastrointestinal (Gl) parasites is one of the
major problems, which can limit the livestock
population and also adversely affect the health, fertility,
and productivity of the animals [5-7]. The predominant
factors affecting parasitic infections are grazing habits,
climate, nutritional deficiency, pasture management,
poor immunological status, presence of the
vector/intermediate host, and the number of infective
larvae and eggs in the environment [8]. Studying the
parasite fauna of the water buffaloes allows
determination of environmental factors on the course of
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parasitic infection, which is necessary for developing
an appropriate control program [9-11].

The Marshlands in southern Iraq harbour the largest
population of water buffaloes. UNESCO has named
these Marshlands as a world heritage site because of
its unique ecosystem, and its role as a major refuge for
biodiversity [12]. The hot and humid climate in the
Marshlands provides highly favourable conditions for
the growth of parasites and their intermediate hosts. As
a swamp animal, water buffalo spends most of its time
swimming and grazing on the natural wetland
vegetation. This behaviour likely increases their
exposure to parasitic infections, as the intermediate
hosts of fluke such as Fasciola hepatica (e.g., snails)
are also abundant in such area. The occurrence of
fascioliasis is strongly linked to the freshwater mollusc
of the genus Lymnaea spp., which acts as an
intermediate host of the liver fluke [13]. The diagnosis
of fasciolosis is usually based on the detection of F.
hepatica eggs in faeces or F. hepatica specific
antibodies in serum. Studying the epidemiological
determinants of liver fluke infections is important for
improving the control program. That can be achieved
by gathering information on the prevalence of the
Fasciola spp. and potential risk factors associated with
the spread of fascioliasis among the animals. The
climate changes and direct human intervention have
led to drastic changes in the Iragi Marshes, including
the desiccation of Marshes, lakes and other water
bodies in the late 20" century. Such changes in the
natural environment of agriculture animals, particularly
water buffaloes, may be associated with unfavourable
and unpredictable consequences. In 2003, a sizeable
ecological restoration project on the Marshes was
initiated and had had remarkable success [14,15].
Furthermore, changes in the environment and
management  practices  could influence  the
epidemiology and prevalence of the parasites [16,17].

To the best of our knowledge, there is no available
literature on the prevalence and epidemiology of Gl
parasites among the water buffaloes in southern Iraq.
Moreover, the available studies on Gl parasites are
somewhat outdated and inconclusive [18,19]. Thus, the
present study aimed to provide a better understanding
of Gl parasite infections in water buffaloes following re-
flooding and restoration of the Mesopotamian
Marshlands. The objectives of this study were (1) to
determine the prevalence of helminths and the
protozoa in the Gl of water buffalo population in Basra
and Thi-Qar provinces, and (2) to identify the
association of risk factors (age, location, gender, and

feeding system type) with the parasitic infections. This
might be the first report on the prevalence and
epidemiology of Gl parasites in water buffaloes in the
southern region of Iraq. The findings of this study would
provide an updated and exhaustive database for
monitoring the ruminant health and propose
appropriate, effective strategies for the treatment and
control of parasitic infections.

MATERIALS AND METHODS

Study Area

The investigation was conducted in the Marshes of
two southern provinces of Iraq (Basra and Thi-Qar).
The first site (S1) is a part of the Marshes north of
Basra, about 550 km south of Baghdad. The second
site (S2) is located south of Thi-Qar’s Marshes, 450 km
south of Baghdad. The majority of the buffalo
populations, which are raised in a free open range
system, dwell in these two sites. The sampling
locations are illustrated in Figure 1.

Study Population and Sample Collection

This study was carried out from November 2016 to
April 2017 on water buffaloes (n=166) from the north of
Basra (n=75) and Thi-Qar (n=91) provinces. The
farmers were considered for this study based on the
criteria of being household breeders of water buffaloes
with small-scale production system (<15 animals), and
their willingness to participate in the study after getting
an overview about the study description and its
objectives. Animals were selected randomly based on
species (water buffaloes), being belonging to
household breeders, and raised close to and/or grazed
on the Marshes. The feeding system ranged from
grazing only on the natural pastures and vegetation of
the Marshes to a mixture of grazing and concentrated
ration. Exclusion criteria were applied when the
buffaloes are raised far away from Marshland, farmers
hold a large production system or raising different
animal species with the buffaloes. Additionally, animals
received anthelmintic therapy at the time of sample
collection were also excluded.

For parasite diagnosis, fresh faecal samples were
collected per rectum using sterile plastic gloves. The
samples were placed in leak-proof plastic containers,
labelled, and transported to the Central Animal
Laboratory of Basra. The details about animal
characteristics including age, gender, and type of
feeding system were obtained from the owner, while



40 Journal of Buffalo Science, 2020, Vol. 9

Al-Jubury et al.

® (apital
» City

S1 Sampling site 1
S2 Sampling site 2

.
Baglidad

Thi:Qar

Figure 1: Study location showing the sampling sites at the Marshes of Mesopotamia land in Thi-Qar and Basra provinces, Iraq.

limited information was available on usage, frequency,
and types of anthelmintic treatment. The faecal
samples were examined in the laboratory for the
presence of adult helminths and cestode proglottids
using conventional macroscopic techniques. The
faeces were then examined for helminths eggs,
oocysts, and cysts through the sedimentation-flotation
and centrifugal flotation technique using zinc chloride
[20,21]. All protozoan cysts or oocysts and helminth
forms were identified as per their morphological
characteristics and the available guideline using light
microscopy [22,23]. The results were expressed as the
presence or absence of parasitic stages or parasites. A
faecal sample was considered positive if at least one
parasitic form was observed.

Data Analysis

The water buffaloes considered in this study
belonged to two different geographical locations in
southern Iraq: Thi-Qar, and Basra. The Buffaloes were
classified as per their age (< one year, and > one year)
and gender. The available feed type for the buffaloes
was also identified as grazing Marshes, a mixture of
reeds, papyrus and concentrates, and only reeds and

papyrus. The characteristics of the study population are
described in (Table 1).

The overall prevalence was defined as the
percentage of faecal samples positive for any parasitic
species, and the specific prevalence was defined as
the percentage of faecal samples positive for a specific
parasite. For each parasite, the frequency of positive
animals and the respective binomial 95% confidence
intervals were calculated. The association between the
frequency of positives of parasitic eggs for each
parasite and the independent variables such as age,
province, gender, and feed type were investigated
using the chi-square test. All statistical analyses were
performed using R v3.0.3 (R Core Team; http://www.R-
project.org). The significance for all statistical analyses
was defined at a p-value < 0.05.

RESULTS

In total, 17 household breeders were visited around
the Marshland areas of southern Iraq. No animals were
excluded from this study based on the pre-specified
exclusion criteria. The prevalence of protozoan cysts or
oocysts and different helminths in the buffaloes are
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Table 1: Description of 166 Water Buffaloes Raised Around the Marshland in Southern Iraq Examined for
Gastrointestinal Parasite Infection during the Period from November 2016 to April 2017

Variable Level Number (%)
Province Thi-Qar 91 (54.8)
Basra 75 (45.2)
Female 136 (81.9)
Gender
Male 30 (18.1)
< one year 29 (17.5)
Age
> one year 137 (82.5)
grazing_marshes 75 (45.2)
Feed RP and conce * 45 (27.1)
RP * 46 (27.7)

*RP= Reeds and papyrus, Conce= concentrate mixture.

Table 2: The Number and Prevalence (%) of Gastrointestinal Parasites in 166 Water Buffaloes Raised Around the
Marshland in Southern Irag Examined during the Period from November 2016 to April 2017

Parasite Species No. of infected buffaloes Prevalence (%) 95% ClI [%]
Eimeria spp 32 19 14 - 26
Fasciola spp 39 23 18- 30

Trichostrongylus spp 20 12 8-18
Haemonchus contortus 14 8 5-13
Oesophagostomum spp 17 10 6-16

Ostertagia ostertagi 17 10 6-16

Strongyloides spp 12 7 4-12

Toxocara vitulorum 21 13 8-19
Trichuris spp 11 6 3-11
Moniezia spp 13 8 5-13

Total* 196 100

*Total is higher than 136 because some of the examined animals were infected by multiple parasites (Multiple parasitisms).

Table 3: The Number of Single and Multiple Infections for each Parasite in 166 Water Buffaloes Raised Around the
Marshland in Southern Iraq Examined during the Period from November 2016 to April 2017

Parasite species The number of parasite species in infected buffaloes Total
Single Double Triple

Eimeria spp 11 15 6 32
Fasciola spp 20 12 7 39
Haemonchus contortus 4 6 4 14
Oesophagostomum spp 8 5 4 17
Ostertagia ostertagi 8 8 1 17
Strongyloides spp 6 4 2 12
Toxocara vitulorum 12 8 1 21
Trichostrongylus spp 9 8 3 20
Trichuris spp 5 6 0 11
Moniezia spp 4 6 3 13

Total* 87 78 31 196

*Total is higher than 136 because some of the examined animals were infected by multiple parasites (Multiple parasitisms).
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presented in Tables 2 and 3. The overall prevalence of
Gl parasitic infection was 82% (136/166). Ten genera
of intestinal parasites were detected, and helminths
were more prevalent than protozoan parasites (Table
2). Different types of helminths were identified,
including seven nematodes, one cestode, and one
trematode. The most frequently observed parasites in
this study were Fasciola spp. (23%; 39/166) followed
by Eimeria spp. (19%; 32/166), Toxocara spp. (13%;
21/166), and Trichostrongylus spp. (12%; 20/166). The
only intestinal protozoan parasite identified as Eimeria
spp. at 19% (32/166) prevalence, whereas the only
cestode parasite identified was Moniezia spp. at 8%
(13/166) prevalence (Table 3).

The infections with single parasite species were
more frequent (64%, 87/136) than those with double
(29%, 39/136) and triple (7%, 10/136) parasite species
(Table 4). Buffaloes over the age of one year had a
higher overall parasitic prevalence (66%; 110/166) than
those that were less than one year of age (16%;
24/166). The female buffaloes had a higher overall
prevalence of infections (66%; 110/166) than males
(16%; 26/166), (Table 4). The buffaloes that grazed in
Marshes had a higher overall prevalence of infections
(34%; 56/166) than those that fed on a mixture of
reeds, papyrus and concentrates (24%; 39/166), and
reeds and papyrus only (25%; 41/166). Likewise, the
buffaloes from Thi-Qar province (48%; 80/166) had a
higher overall prevalence of parasitic infections than
those from Basra (34%; 56/166), (Table 4).

The associations between the presence of a
parasite and gender, province, feeding type, and age
(P < 0.05) are listed in Table 5. A significant
association was reported between feed type and
parasitic infections with Eimeria spp. (P-value < 0.05),
Trichostrongylus spp. (P-value < 0.05), Moniezia spp.
(P-value < 0.05), Trichuris spp. (P-value < 0.01), and
Ostertagia ostertagi (P-value < 0.001). Buffaloes that
grazed on the Marshlands were more susceptible to
parasitic infections with Eimeria spp., Trichostrongylus
spp., and Moniezia spp. than those that fed on the
mixture of reeds, papyrus and concentrates, and reeds
and papyrus only. No significant association was
reported between the buffalo age and parasitic
infections except for Toxocara spp. Water buffaloes
with less than one year have a higher susceptibility to
Toxocara spp. (P-value < 0.001). A significant
association was reported between the location of the
sampled buffaloes and parasitic infections. Thus,
buffaloes from Thi-Qar province were more susceptible

to parasitic infections with Ostertagia ostertagi (P-value
< 0.001), Strongyloides spp. (P-value < 0.05), and
Trichuris spp. (P-value < 0.001) than those from Basra
province, while those from Basra were more
susceptible to Moniezia spp. (P-value < 0.05) infection.
No significant association was found between the type
of Gl parasites and gender of buffaloes.

DISCUSSION

As per the literature and our best knowledge, this is
the first systematic investigation of the prevalence of Gl
parasites in the Marshlands at southern Iraq, (Basra
and Thi-Qar provinces) after the geographical changes
in the Marshes area. During the study period from
November 2016 to April 2017, a high proportion of
animals were recorded positive (82%) for Gl infections,
showing the susceptibility of buffaloes to the different
Gl parasites infections. Several earlier studies from
different countries and geographical regions including
Asia [7,24,25], Africa [26], Europe [9-11], and South
America [27], have reported wide variations in the
parasitic intestinal infections among buffaloes.

The high prevalence of Gl parasites detected in this
study is in agreement with earlier reports at 91.44%
[28] and 92.73% [29]. Correspondingly, in Diyala
province of Iraq, 85.0% prevalence rate of Gl parasites
in cattle was reported [30]. Later, EI Damaty et al,
(2018) observed that cattle have less chance of being
infected with Fasciola spp. compared to water
buffaloes [31] in Delta of Egypt. The high liability of
water buffaloes to be infected with Gl parasites may be
attributed to factors such as the level of host immunity,
and the stage of parasite infection. Other inherent
Marsh-specific ecological factors include moisture,
humidity, vegetation, soil, and animal interactions [32],
in addition to long and frequent contact with the
freshwater in the Marshes, and with snails, the
intermediate host of the parasites. Mainly, the
prevalence of parasitic infection observed in our current
study is much higher than that in Basra province [33]
and Mexican tropical conditions [34]. While the
nematode prevalence in African buffalo was 70%, it
has also been reported in Poland at 44% [9]. In earlier
surveillance lItalian study by Condoleo et al., (2007),
the prevalence of helminths was varying from 33.1%
for gastrointestinal strongyles to 2.4% for Moniezia spp.

This remarkable variation in the prevalence
between the present study and the other studies can
be attributed to several factors such as geographical
location and the wet and cold environmental conditions
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experienced during the study period. Parasitic
outbreaks are more likely to occur under wet and
humid conditions [35]. Likewise, the prevalence of Gl
parasite in cattle is much higher in March and April
(springtime in Iraq) than in August (summertime) [33],
which agrees with our findings. However, proper
management and farming practices lead to low Gl
nematodes infection, as these are considered to be a
serious concern in grazing animals [36]. Other factors
may have an impact on the prevalence of the parasites,
such as sampling procedures, socio-economic level,
demographic  factors, anthelmintic usage and
frequency, deworming drugs, and diagnostic
techniques employed. In our study, ten genera of
intestinal parasites were identified. The only detected
protozoan parasite was Eimeria spp. with a prevalence
of 19%. This is a relatively high prevalence comparable
to an earlier report, where 40% prevalence was
observed [29]. Among helminths, the most common
was Fasciola spp. (23%) followed by Toxocara spp.
(13%), and Trichostrongylus spp. (12%). However,
compared to our results, lower prevalence of parasites
species was detected in cattle, including Ascaris spp.
(7.96%), Strongylus spp. (4.53%), and Fasciola spp.
(5.15%), [37]. The present study appears to be the first
one to report the presence of Fasciola spp. in water
buffaloes in the Marshlands in Iraq. The high rate of
infection is caused because of the lack of appropriate
parasite control program. This is in agreement with El
Damaty et al. 2018 [31], who found that administrating
anthelmintic to animals on a regular basis decreased
the risk of copro-positivity to Fasciola spp. by 0.17% in
comparison to animals that received irregular doses of
anthelmintic. Additionally, buffaloes are raised on
marshy pastures with high humidity, which favours the
growth and multiplication of parasites as well as their
vectors [9].

This remarkable finding is in accordance with the
findings of El Damaty et al., 2018 [31] who reported a
high prevalence of fascioliasis (33%) in water buffalo in
Egypt. The authors attributed this high prevalence that
water buffalo is a swamp animal prefer to frequently
swim in the fresh Nile water, and therefore, it is
frequently exposed to the intermediate host of Fasciola
spp. parasite, where snails are commonly inhabited in
the water channels, rivers and swamps [38]. This
explanation is typically consistent with our case, where
the ecological conditions at the Iraqi Marshes are
similar to the environmental conditions in the Nile
River. Thus, we believe that these conditions play is a
major factor in the demonstrated high prevalence.

Kaplan, 2001 [39] added that buffaloes get infected via
drinking contaminated water and/or ingesting the
vegetation growing on the edges of the Marshes, which
harbour the metacercaria cysts, infective stages of
Fasciola spp.

We found that the overall prevalence of Gl parasitic
infection in adult buffaloes or those over one-year-old
(66%) is higher than those in young animals (16%).
While our finding is in accordance with some studies
[37,40], it is inconsistent with others [41,42], which
report a higher prevalence of helminth infections in
younger buffaloes. The cause of this variation based on
age is challenging to explain, but it might be due to an
exhausted immune system, or different grazing areas
and management practices for the animals. Notably,
our study showed that calves of water buffaloes less
than one-year-old have a significantly higher
susceptibility to Toxocara spp. infections than adult
buffaloes. This is an agreement with previous studies,
which demonstrated that bovid calves tend to be the
only age group from which the Toxocara parasite’s
eggs are shed [43-46], where these young animals
ingest larvae found in the colostrum and milk from
infected cows [44].

Furthermore, a gender-related prevalence of
gastrointestinal parasites was observed in buffaloes;
females were more susceptible (77.1%) to Gl parasitic
infection than males (16.9%). Despite we did not found
a statistical significance but our findings also support a
previous study in which a higher prevalence of
helminths in female buffalo calves (66%) than in males
(16%) was reported [47], while Magbool et al., 2002
[48] reported no gender-based variation in Gl parasitic
infection of the host. The higher percentage of infection
in the females may be due to physiological stress
conditions during pregnancy and lactation. Additionally,
a higher level of prolactin and progesterone hormones
make the female more susceptible to gastrointestinal
parasites [49].

In the present investigation, single-infections were
more common (64%) than double infections (29%),
whereas the prevalence of infection with triple parasite
species was only 7%, which is in agreement with an
earlier findings that reported 47% and 9% double and
triple parasitic infections, respectively [50].
Nevertheless, other previous studies showed mixed
infection with one or more helminths [37] and a much
higher percentage of double infection than single
infection, which contradicts our observations [29]. This
variation in a number of parasitic infections per animal
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could be attributed to the differences in the feeding
system, localities, climate conditions, and
environmental factors in addition to the animal
individual genetic and immune variations. We postulate
that the multiple parasitisms observed in our study may
be due to limited veterinary care program, which
increases the risk of disease transmission among water
buffalo populations.

Our study demonstrates that feeding type has a
significant effect on the occurrence of infection; thus,
free grazing type buffaloes at Marshes were more
susceptible and had a higher overall prevalence of
infections than the other feeding types. A plausible
explanation for this may be the water wallowing habit of
buffaloes in the marshy area, which provide a suitable
environment for most of the parasites and their
intermediate hosts to grow and propagate [39]. Our
finding is entirely in agreement with that of another
report [51], which indicated that outdoor animal rearing
results in heavier, or more prevalent helminth infections
compared to intensive rearing in indoor conditions.

Buffaloes from Thi-Qar's Marshes had a higher
overall prevalence of infections (48%) than those from
Basra (34%). The environmental conditions that the
buffaloes were exposed to, particularly the Marshes of
these two locations, were similar. However, compared
to the Basra region, the Thi-Qar region has a larger
Marsh area and the countryside is connected more to
the rural and animal farmers. Additionally, the
population density of buffaloes and other livestock
species, as well as the variations in the management
practices and veterinary services, may have some
influence on the overall prevalence of different parasitic
infections in the area. Our findings may provide a basis
for assessing the effectiveness of future control
strategies against parasitic infections in water buffalo
populations and also assist in the implementation of
these measures in the Marshland areas of southern
Iraq.

CONCLUSIONS

We report a high prevalence of parasitic
gastrointestinal infection in water buffaloes raised in the
Marshlands area in southern Iraq, suggesting the need
for an effective control measure under this common
type of production system. The most frequently
detected parasites were Fasciola spp., Eimeria spp.,
Toxocara spp., Trichostrongylus spp., and
Oesophagostomum  spp. Specific guidelines for
strategic parasitic control in the Marshland area are

crucial for improving the health and productive
efficiency of buffaloes in this area. Further
epidemiological studies are warranted to monitor the
prevalence of Gl parasites in water buffaloes.
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