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ABSTRACT

Ectoparasitic infestation can bring a threat to cost-effective buffalo
production by causing mechanical damage, including, irritation, anaemia,
allergic reaction, loss of condition, and even death. The current study was
aimed to determine the ectoparasite status of buffaloes in the coastal
regions of Bangladesh. For this study, 270 buffaloes from three selected
districts (Noakhali, Bhola and Bagerhat) were randomly selected and
examined visually. Buffaloes from different sexes and age ranges were
selected based on their availability, and several risk factors, such as season
and management systems, were also considered for the current study. Four
(4) species of ectoparasites, namely, Haemaphysalis bispinosa,
Rhipicephalus microplus, Linognathus vituli, and Damalinia bovis, where
47, comprising at 17.41% of overall prevalence was documented among
the study areas. In contrast to the species-wise prevalence, H. bispinosa, R.
microplus, L. vituli, and D. bovis were detected in 26, 11, 3, and 7 buffaloes,
comprising a prevalence of 9.63%, 4.07%, 1.11%, and 2.59%, respectively.
Moreover, the highest prevalence (18.52%) was seen in the adult compared
to young buffaloes (12.96%), and females (18.92%) were more likely to be
infected than males (15.57%). In addition to this, seasonal variations in the
presence of ectoparasites were observed, with Winter having the highest
infection levels (28.89%), followed by Summer (16.67%), and Rainy
(6.67%). The ectoparasites, encountered in this study, pose significant
threats to public health due to their vector importance, therefore,
necessitating regular monitoring and effective control measures should be
implemented in this study area.

INTRODUCTION

Buffaloes, along with cattle, are imperative members of
the family Bovidae, which include various species, of
which water buffaloes are the most widely distributed
throughout the world, with a population of 200 million
(Borghese A, 2005; Minervino et al., 2020). There are
currently 1.457 million buffalo in Bangladesh, which are
reared for both personal subsistence and large-scale bathan
farming in salty coastal regions. Moreover, buffalo are
mostly employed as draft animals, however, they are also
partially raised for milk and meat production (Hamid et al.,

2016). Entities that live on the skin or skin surface, such as
lice, ticks, mites, and fleas, are known as ectoparasites and
can be extremely important in spreading certain infections
(Sahito et al., 2017). For instance, a number of bacterial,
viral, rickettsial, and protozoal infections are contaminated
by ticks and mites (Apanaskevich et al., 2018).
Ectoparasitic infestation can bring a threat to cost-effective
buffalo production by causing mechanical damage,
including, irritation, anemia, allergic reaction, loss of
condition, and even death (Igbal et al., 2014).
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Among the ectoparasites, mites can cause severe
losses, including rejecting skin, reduced production,
anemia, and even death, when encountered in a good
number (Arora and Arora, 2012; Sayyad et al., 2016).
Mange mites have been linked to significant financial
losses because of their harm to skin, anemia, poor physical
health, slowed growth rates, and milk supply (Aatish et al.,
2007). Moreover, ticks, one of the ectoparasites, have been
known to pose a serious risk because of the diseases they
can spread, including babesiosis, theileriosis, and
anaplasmosis, as well as the allergic condition, extreme
irritation, and tick toxicosis they can create in the host
body (Sajid et al., 2008). In addition to this, ticks are
important biological vectors of several disease-causing
microbes, such as bacteria, viruses, rickettsia, and
protozoans (Jongejan and Uilenberg, 2004), causing
morbidity of buffaloes (Rony et al., 2010; Sultana et al.,
2015). A good number of buffaloes reared in large-scale
bathan farming are also affected by irritation, abscesses
due to tick-bite, and severe blood loss which cause
negative stressful effects on the animals (Manan et al.,
2007). Furthermore, reduced hide quality can negatively
impact the tanning industry and destroy a nation's Gross
Domestic Products (GDP), are mostly caused by louse
infestation, which affects the buffaloes raised under
innumerable management systems to varying degrees
(Green et al., 2001; Aatish et al., 2007; Shamim et al.,
2015).

Different agroclimatic conditions, animal husbandry
techniques, and pasture management largely impact the
prevalence and intensity of various ectoparasitic
conditions in a region. According to the literature, these
factors would serve as a guideline for developing tactical
and strategic control of these ectoparasites. In Bangladesh,
very limited research has been conducted on the
prevalence and the associated risk factors related to
ectoparasites in buffaloes, especially in the southern areas.
As a result, the current study was conducted to investigate
the ectoparasite status of buffaloes in the southern areas of
Bangladesh.

MATERIALS AND METHODS

Study areas and periods

Ectoparasites (ticks and lice) were carefully collected
through the visual inspection by registered veterinarians
from three selected districts due to the availability of
buffaloes. These districts (Noakhali, Bhola and Bagerhat)
are located in the southern parts of Bangladesh (Figure 1).
Additionally, the Department of Livestock Services (DLS)
verbally granted authorization for sampling, and all
necessary processes were completed under the Animal
Welfare Act of 2019. The cross-sectional study continued
for one year comprising July 2023 to June 2024, where
three predominant seasons, namely Rainy (July to
October), Winter (November to February), and Summer
(March to June) were covered by this study period. In each
season, a single round of sampling from every study area
was conducted, during which ectoparasites were collected
from all selected animals within a short, fixed period to
minimize temporal variation.

Sample size

270 buffaloes from the aforementioned locations were
selected randomly and examined visually for this
investigation. Based on their availability, buffaloes of
different sexes or age ranges were chosen for the current
investigation, where several risk factors, like season,

managemental systems, etc. were also included. During
sampling, 87 individuals were male and the rest 183 were
female. Additionally, buffaloes were divided into two age
groups: young (less than a year old) and adults (more than
a year older), where the majority of the buffaloes were

adults.
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Figure 1. Location of study area

Sample size

270 buffaloes from the aforementioned locations were
selected randomly and examined visually for this
investigation. Based on their availability, buffaloes of
different sexes or age ranges were chosen for the current
investigation, where several risk factors, like season,
managemental systems, etc. were also included. During
sampling, 87 individuals were male and the rest 183 were
female. Additionally, buffaloes were divided into two age
groups: young (less than a year old) and adults (more than
a year older), where the majority of the buffaloes were
adults.

Collection of ectoparasites

Following proper confinement, the buffaloes were
inspected in predetermined body parts (neck, ears, back,
and tip of the tail), and any ectoparasites, especially, ticks
and lice were removed subsequently from each animal.
After being gathered, the ectoparasites were put into
plastic tubes filled with 70% alcohol, and they were then
morphologically recognized wusing particular traits
(Soulsby E, 1982; Ruprah N, 1985; Wall and Shearer,
2008; Taylor et al., 2012; Mullen and Durden, 2018).

Processing of ectoparasites

The collected ectoparasites underwent a series of
procedures, including dehydration, staining, and cleaning,
before being slide mounted. First, the ectoparasites were
made visible by allowing them to dissolve in 10% KOH
for a whole night at room temperature. Following cleaning,
the samples were put back into 50% ethanol and then into
distilled water for 30 minutes each to get them ready for
staining. The specimens were stained using Hematoxylin-
Eosin (H & E) dye, and the slides were left in the stain for
a whole night. By dipping the specimens in 3% Acid-
Alcohol, the excess stain was eliminated as the specimens
got darker. After that, the specimen was dehydrated into a
series of ascending graded of ethanol for thirty minutes on
each to complete this procedure. After dehydration, the
samples were quickly cleaned with xylene and placed on a
new slide having Canada balsam, and put a cover slip on
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it. Then, the prepared slides were left for one to two days
to become dry, and morphological identification of the
ectoparasites was performed under a microscope (4X
and/or 10X).

Statistical analysis

Data on individual buffalo were entered into MS-excel
spread sheet program to create a database. Then the data
was transferred to SPSS version 20 for further analysis.
Prevalence of ectoparasites in relation to sex, age, season,
and rearing system were analyzed using Chi-square
statistical test, where p<0.05 was considered to be lest
limit of significance.

RESULTS

Morphological identification of ectoparasites

A total of 270 buffaloes from three different districts were
included in this study where ectoparasites were collected
and observed under microscope for morphological
identification through a proper scientific way. Four species
of ectoparasites, namely, Haemaphysalis bispinosa,
Rhipicephalus  microplus, Linognathus vituli, and
Damalinia bovis, were identified.

Overall prevalence of ectoparasites

Through a proper examination of the randomly selected
buffaloes from study areas, a total of 47, comprising at
17.41% of overall prevalence was documented which
indicated relatively low prevalence of ectoparasites. With
respect to area-wise infestation, the highest prevalence was
encountered in Noakhali (25.56%), followed by Bagerhat
(16.67%), and Bhola (10.00%). The overall prevalence
along with study areas were documented in Table 1.

Table 1. Overall prevalence of ectoparasites

Areas No. of No. of Prevalence P-
buffaloes buffaloe % value
examined S

infected

Noakh 90 23 25.56 0.069

ali

Bhola 90 09 10.00

Bagerh 90 15 16.67

at

Total 270 47 17.41

Species-wise prevalence of ectoparasites

A total of four ectoparasites in buffaloes were encountered
in this study which is shown in Table 2. Among the
examined buffaloes, H. bispinosa, R. microplus, L. vituli,
and D. bovis were detected in 26, 11, 3, and 7 buffaloes,
comprising  9.63%, 4.07%, 1.11%, and 2.59% of
prevalence, respectively.

Table 2. Species-wise prevalence of ectoparasites

Species No. of Prevalence P-value
buffaloes %
infected
(N=270)
Haemaphysalis 26 9.63 <0.001%*
bispinosa
Rhipicephalus 11 4.07
microplus
Linognathus 3 1.11
vituli
Damalinia bovis 7 2.59

“*’- indicates significance at <0.05

Age-wise prevalence of ectoparasites

During sampling, buffaloes were categorized into two age
groups: young (<1 year) and adult (>1 year), with a larger
proportion of adults included, as the adult buffaloes were
more commonly available and accessible in the study
areas. The prevalence of ectoparasites was higher in adult
buffaloes (18.52%) compared to young ones (12.96%), as
shown in Table 3. However, the difference was not
statistically significant (p=0.412), indicating no strong
association between age and ectoparasite infestation in the
studied population.

Table 3. Age-wise prevalence of ectoparasites

Variables No. of No. of Prevalence P-
buffaloes  buffaloes % value
examined  infected

Young 54 7 12.96 0.412

Adult 216 40 18.52

Gender-wise prevalence of ectoparasites

In relation to gender during sampling, 54.81% of the
study population was female, and the remaining 45.19%
was male buffalo. Regarding prevalence by gender, a
slight difference was documented, where females
(18.92%) were more likely to be infected than males
(15.57%), although there was no significant association
(p=0.544). The gender-wise prevalence is given in Table
4.

Table 4. Gender-wise prevalence of ectoparasites

Variables No. of No. of Prevalence P-
buffaloes  buffaloes % value
examined  infected

Male 122 19 15.57 0.544

Female 148 28 18.92

Seasonal prevalence of ectoparasites

As we mentioned before, the cross-sectional study was
continued for one year comprising three predominant
seasons, namely Rainy (July to October), Winter
(November to February), and Summer (March to June).
Seasonal variations in the presence of ectoparasites were
observed (Table 5), with the Winter having the highest
infection levels (28.89%), followed by Summer (16.67%),
and Rainy (6.67%). Statistical analysis revealed that these
differences were significant (p=0.004), indicating a strong
seasonal influence on ectoparasite prevalence.

Table 5. Seasonal prevalence of ectoparasites in buffaloes

Variables No. of No. of Prevalence P-
buffaloes buffaloes % value
examined infected

Summer 90 15 16.67 0.004*

Rainy 90 6 6.67

Winter 90 26 28.89

“*’- indicates significance at <0.05

Prevalence regarding management system
This study found that the buffaloes raised in a free-range
system had a higher prevalence of ectoparasites (40.00%)
than buffaloes raised in semi-intensive (28.57%) systems.
However, this difference was not statistically significant
(p=0.215), which is documented in Table 6.
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Table 6: Prevalence regarding management system

Variables No. of No. of Prevalence P-
buffaloes  buffaloes % value
examined  infected

Free- 152 31 20.39 0.215

range

system

Semi- 118 16 13.55

intensive

system

Regions of infestation by ectoparasites on buffaloes
After reviewing the literature, the body of
buffaloes was identified to have five (5) main regions: the
head with ears, the neck and chest region, the back with
tail region, the abdomen, and the legs. A total of 134
ectoparasites were collected in this investigation, where
most of the ectoparasites were detected from two regions,
i.e., the head with ears, and the area surrounding the back
and tail region. Conversely, the lowest percentage of tick
availability was found in the neck and chest region. Table
7 showing the attachment of ectoparasites to the host's
body was statistically significant (p=0.002), indicating a
preference for certain attachment sites on the host body.

Table 7. Attachment of ectoparasites on the host’s body

Attachment of No. of Prevalence P-value
ectoparasites ectoparasit %
es counted

Head with ears 42 31.34 0.002*
Neck and chest region 13 9.70
Back with tail region 35 26.12
Abdomen 24 17.91
Legs 20 14.93

“**- indicates significance at <0.05

DISCUSSION AND CONCLUSION

Through the morphological identification, four species of
ectoparasites, namely, H. bispinosa, R. microplus, L. vituli,
and D. bovis, were identified according to the keys and
descriptions of various authors. Among them, D. bovis was
characterized by a rounded head, three-segmented
antennae, and dark transverse abdominal bands, while L.
vituli possessed piercing mouthparts, five-segmented
antennae, and enlarged second and third pairs of legs
(Rony etal., 2010; Kumsa et al., 2012). On the other hands,
both ticks were morphologically distinguished by their
shape of basis capituli and festoons. H. bispinosa exhibited
a rectangular basis capitulum with 11 festoons on their
posterior margin, whereas R. microplus had a hexagonal
basis capitulum, lacking festoons (Makwarela et al., 2024;
Hornok et al., 2025).

Moreover, a total of 47 buffaloes, comprising at
17.41% of overall prevalence was documented which
indicated relatively low prevalence of ectoparasites. The
findings of this study are very similar to the reports of
Hussain et al. (2006), Kakar and Kakarsulemankhel
(2008), and Batista et al. (2018), who reported a
prevalence ranging of 18-30% from different parts of the
world. However, Sajid et al. (2008), and Islam et al.
(2009), found higher prevalence of ectoparasite from
Pakistan and Bangladesh, respectively. The results of the
current study may differ from those of previous studies due
to the different geographic locations, climate of the
experimental areas, study techniques including the

methods of sampling, etc. (Rony et al., 2010). In addition
to this, the identified ectoparasites was reported previously
by various authors with a moderate prevalence (Islam et
al., 2009; Rony et al., 2010). Furthermore, we found very
lower prevalence of lice in buffalo, which may be
associated with the wallowing habit of them to prevent
insects (Hussain et al., 2006; Tasawar et al., 2008).

The results of age-wise prevalence in this study were
in agreement with Islam et al. (2009), Mamun et al. (2010),
Desoky (2014), who found that prevalence of ectoparasitic
infestation was higher in older group of buffaloes. Sarkar
et al. (2010), postulates that the robust innate immunity
and age resistance of young cattle contribute to their
reduced susceptibility to tick infection, hence reducing the
ectoparasitic burden. In case of gender, females were more
likely to be infected than males, due to the close relation
of the female with their calves during milking and the
managemental systems where most of the sampled buffalo
were confined within the farm. Additionally, production
stressors like pregnancy and breastfeeding increase the
vulnerability of female animals to infection (Mamun et al.,
2010).

Seasons play a critical role in the transmission of
ectoparasites due to the influence of environmental
conditions on the survival of these ectoparasites. Sanjay et
al. (2007), reported the seasonal prevalence of
ectoparasites were significantly higher in winter, which is
in accordance with our study. This behavior in the summer
could be caused by the late-winter temperature increase,
which would gradually raise the burden and the percentage
of infestation in May and June (Roy et al., 2001). This
discrepancy between the current and previous results can
be explained by the differences in topography, soil type,
humidity, and above all the world’s alarming climate
(Rony et al., 2010). Free-range buffalo are exposed to a
variety of environments such as, open pasture land, and
water bodies where ectoparasites like ticks, lice, and flies
thrive. These areas often harbor higher densities of
ectoparasites, increasing the likelihood of infestations
(Rabbi et al., 2006 Rony et al., 2010). Because of an
evolutionary strategy to lessen competition with other
species and diminish host defensive systems, the
ectoparasites have different attachment sites on the
buffalo's body (De Castro J, 1997; Abd El-Aleem et al.,
2014).  Several variables, including the length
of mouthpart, and morphology, affect the preferred
attachment sites. Additionally, ectoparasites choose a
location with a plentiful blood supply and little host
resistance, allowing them to pierce the skin readily
(Dantas-Torres F, 2010; Patel et al., 2013).

The epidemiological study of ectoparasites in
buffaloes from selected parts of Bangladesh shows
relatively low prevalence (17.41%). However, the
presence of important ectoparasite species including H.
bispinosa, R. microplus, and L. vituli is alarming due to
their capability to transmit various diseases. Moreover,
higher infestation in winter indicates the need for season-
specific ectoparasite control in the study population. The
findings also highlight the urgent need for routine
surveillance and the implementation of effective
ectoparasite control strategies to minimize their impact on
animal productivity and reduce associated zoonotic risks.
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