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Abstract: Ticks are the most important ectoparasites of livestock
in tropical and sub-tropical areas. They are responsible for
severe economic losses both through direct effects of blood
sucking and indirectly as vectors of pathogens and toxins.
Feeding by large numbers of ticks causes reduction in live weight
gain and anaemia among domestic animals. An epidemiological
study was carried out on ticks of goat in Okitipupa main market
in Southern part of Ondo State from September, 2021 to
November, 2021. Goats were sampled randomly. Collected ticks
species were preserved in 70% ethanol to be counted and
morphologically identified to the species level. A total of eighty
(80) goats were examined, thirty-five (35) of the goats examined
were infested out of which (20) female and (15) male were
infested. One hundred and eleven (111) species which were
largely Amblyomma variegatum, the most predominant hard tick
species was identified. The main attachment/predilection sites of
tick detected were head (33), neck (9), back (13), abdomen (39)
and leg (17) which is significant to the tick infestation. The
infestation rate of tick was insignificantly different between sex,
female (46.5%) and male (40.5%). Therefore, to reduce high
prevalence of tick, proper and planned control measure by
creating awareness about the importance and control of
ectoparasites for farmers is needed.
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I. INTRODUCTION

Ticks are ectoparasites of ruminants and other domestics
and wild animals living by haematophagy on blood
causing skin irritation and anemia (Wilson, 1990). Ticks are
among the most difficult ectoparasites of domestic animals to
control (Walker et al., 2007). Ticks are also one of the major
vectors of pathogens, such as Bebesiosis, theileria,
anaplasmosis Dermatophilosis and so on to animals in the
world (Soulsby, 1982; Morel, 1989). Severe irritations caused
by their bites especially when numerous can result to severe
emaciation as animals do not settle down to eat properly and
rest. The large volume of blood they suck when they occur in
large number can lead to anaemia which in turn results in
weakened stock. Their bites cause serious damage to hides
and skins which are valuable export products in Nigeria
(Fabiyi, 2007). It is important to know the prevalence of the

ticks species involved in the transmission as well as their
geographical distribution for the control of ticks borne
diseases (Gholan, et al., 2007)..

Goat is an important livestock species all over the globe and
especially in tropical and subtropical regions. It has a pivotal
place in small scale farming and the rural economy of
developing societies by generating employment and
supplementing house hold income. Goats are primarily raised
for leather, milk and hair production (Hassan et al., 2011). In
many parts of the world, goats and cattle production is a
profitable enterprise because of the high demand for dietary
animal protein (Anaeto et al., 2009). Goats as small ruminants
have some advantages over larger animals such as cattle,
because of their lower purchase price, higher fecundity and
prolificacy, ability to survive on low quality diet in difficult
conditions, availability and ease domestication.

Goats can suffer from a range of ectoparasites and the major
ones include ticks, mites, lice, fleas and flies (Zewdie, 2010).
The ectoparasites feed on body tissue such as blood, skin, and
hair. Heavy infestations are associated with anaemia as adult
female ticks can, for example, suck up to 10 ml of blood. The
saliva and faeces of some ectoparasites such as lice contain
substances capable of causing allergies giving rise to severe
irritations to the skin (Clark and Milne, 2003). In rural areas
where co-habitation between animals and human is common,
the potential of human infection by some of the ectoparasite
borne pathogens are high (Adu, 2000).

In Nigeria, ticks are the most important ectoparasites of farm
livestock because of their heavy rate of infestation causing
significant damage to hide and skin as well as transmitting
diseases to their host. Amuta et al. (2010) reported high
prevalence of Sanguineus rhipicephalus (80.5%), Boophilus
annulatus (14.6%), Hyloma trucatus (4.7%) infesting dogs in
Wurukum, Makurdi, Nigeria. Stachurski and Lancelot (2006)
picked up 90% of adult Ablyomma variegatum in cattle when
the animals returned from pasture in the evening. El-Kammah
et al. (2001) reported that an average daily infestation of about
50 engorged Boophilus tick is capable of causing substantial
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loss in diary product and beef. (Knipling and Steelman, 2000)
stated that Boophilus annulatus can spread cattle tick fever
and Texas fever from one cattle to another. The large numbers
of ticks seen on cattle, sheep, goat, horses and camels have
been attributed to their methods of grazing (lwuala and
Okpala, 1978; James-Rugu and Iwuala, 2002).

Ectoparasites of small ruminants cause mortality, decreased
production and reproduction of small ruminants and also they
cause serious skin defects that end up with down grading of
quality and rejection of skin (Bayu, 2005; Tefera and Abebe,
2007a, Mulugeta et al., 2010).

Ticks are capable of transmitting several important
protozoans, rickettsia, bacterial, fungal and viral diseases to
animals and humans. This leads to great economic loss and
impart negatively on human health (Allan et al., 2003). Ticks
are also vectors of Lyme disease which may have long-term
severe, chronic and disabling effects on humans (Feder Jr. et
al., 2007).

The average African farmers without livestock are highly
vulnerable to malnutrition and poverty because of their
inability to purchase protein-rich foodstuffs like meat and
meat products. Coupling crop farming with livestock provides
an avenue for meeting their nutritional needs as well as
generates extra income to supplement their meagre income
(Chaminuka et al., 2014).

However, livestock farming is perennially plagued with
infestation of ectoparasites. Livestock is affected by
infestation of different arthropod ectoparasites, but little has
been documented on their effects on productivity in Nigeria,
which may serve as guide to most appropriate and sustainable
control methods of arthropod ectoparasites infestation on
ruminant livestock especially goats.

For many smallholder farmers, livestock is the only ready
source of cash to buy inputs for crop production, seeds,
fertilizers and pesticides (Chaminuka et al., 2014). Livestock
income also goes towards buying things the farmers cannot
make for themselves. And that includes paying for school
fees, utilities, medicine and taxes (Schiere et al., 2002).
Income from cropping is highly seasonal. Larger animals such
as goat are a capital reserve (Padjung and Natsir, 2005), built
up in good times to be used when crop yields are poor or
when the family is facing large expenses such as the cost of a
wedding or hospital bills.

Furthermore, livestock are closely linked to the social and
cultural lives of several million resource-poor farmers for
whom animal ownership ensures varying degrees of
sustainable farming and economic stability (Sansoucy, 1995).
They contribute substantially and directly to food security and
human health. For poor and under-nourished people,
particularly children, the addition of modest amounts of
livestock products to their diets can have substantial benefits
for their physical and mental health (Thornton, 2010).
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Anything, including arthropod ectoparasite infestations, poor
farm management, poor awareness of farmers and poor animal
health extension services, may all hamper the productivity of
the livestock sector. Stopping or reducing these negating
factors requires an investigation of the presence and effect of
these arthropod ectoparasites on livestock productivity. This is
urgently needed in order to come up with effective control
measures that will reduce their associated social and economic
burden (Fuehrer et al., 2012), as well as the risk factors
associated with the improper use of inputs like pesticides
(acaricides and insecticides) and poor husbandry practices.

Therefore, it is relevant to determine the prevalence rate of
these ectoparasites and their effect on livestock productivity in
the present study. This will engender well informed decisions
to be taken on the most sustainable control measures against
these ectoparasites that have the least effect on the
environment and non-target organisms including man and
natural enemies, especially when synthetic chemicals are
used. Ultimately, this will contribute toward increasing
production and productivity in the livestock subsector, which
will in turn have positive impact on the livelihood of the rural
farmer in terms of protein-rich food (particularly for the most
vulnerable in society; women and children), cash, savings,
fertilizer (organic) and reduced farm drudgery. More
importantly, unlike crops, livestock is ready cash to the
farmer. To the government, reduced meat and chemical
importation and usage will serve as an improvement on the
health of the farmers and consumers as well as improve the
country’s gross domestic product (GDP). The knowledge
gained on investigating the prevalence and effect of arthropod
ectoparasites on livestock productivity could provide voucher
specimen of the arthropod ectoparasites of livestock in
Nigeria, and also serves as a benchmark for the development
of better control measures.

Il. MATERIALS AND METHODS
Profiles of the study areas

Okitipupa is a community and the headquarters of Okitipupa
Local Government Area of Ondo State, South-western region
of Nigeria. It has a land area of 803 km? and a population of
233,565 at the 2006 census, this place is situated in Ikale,
Ondo, Nigeria, its geographical coordinates are latitude DMS
6°30'8.93"North and longitude DMS  4°46'46.25"East.
Weather: 29°C, Wind SW at 10 km/h, 75% Humidity. The
latitude for Okitipupa, Nigeria is 6.502481 and the longitude
is 4.779515 (figure 3.1)

Study period and study population and survey design

A total of one hundred (80) goats having age ranged from 7
days to 3 years were examined randomly for a period of two
months starting from September, 2021 to November, 2021.
Goat of different breeds such as Sahelian Goats, Maradi or
Red Sokoto, West African Dwarfs and Indigenous goats were
examined under this study as target animals.
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Screening and Collection of Tick
Sampling Method

The study animals (both male and female) were screened for
ticks using standard techniques (Hall, 2006). The survey was
carried out weekly from September to November, 2021 in the
market.

Physical Screening and Visual Inspection

Physical screening and visual inspection of the head,
neck/dewlap, abdomen, trunk, legs, tail, pelvic and wings
were performed to search for ectoparasites, Forceps were used
to pick out ticks from hidden parts of the body.

Hand-picking

With the aid of light surgical gloves, the ectoparasites were
hand-picked by systematically searching the various body
regions of the study animals. Ectoparasites obtained from the
different animals, as well as the different body regions were
kept separately in 70% alcohol in labelled collecting tubes for
identification and counting.

Brushing

With this method, each study animal was placed on a piece
(about 2 vyards) of white calico and the ectoparasites
systematically brushed off the feathers (for domestic fowls)
and hair (for goats) unto the calico. The ectoparasites were
recovered from the calico by dipping the finger into 70%
alcohol and tapping gently with the finger. The ectoparasites
were then detached into labelled collecting tubes.
Macroparasites which fell on the white calico were easily
hand-picked into the collecting tubes. Ectopareasites from the
different animals, as well as the different body regions were
kept separately for identification and counting in the
laboratory. The study animals were also examined for their
general condition. Signs of ill-health due possibly to parasite
infestation were recorded.

Examination of goats

Following an extensive record of anamnesis, the goats were
examined for the collection of ectoparasites and detection of
clinical manifestations (dandruff, hypothricosis, alopecia,
hyperkeratosis, abnormal pigmentation, desquamation and
ulceration) relevant to ectoparasitic infestation, the selected
goats were thoroughly investigated by close inspection, digital
palpation and parting the hairs. The sites of infestation on the
animal body also recorded.

Preservation of ticks

To collect ticks, skin scrapings samples from the affected
areas were collected and examined under compound light
microscope after adding 10% potassium hydroxide (10%
KOH) (Hendrix and Robinson, 2006). Ticks were preserved in
70% alcohol in clean, well-stopper plastic containers (Urghart
et al., 1996) for further gross and microscopic assessment.
Temporary slides were prepared for species identification.
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Ectoparasites were identified according to the keys and
descriptions given by Ferris (1951), Roberts (1952),
Hoogstraal (1956) and Soulsby (1982).

ldentification of Tick

The adult ticks used in the morphological study were
examined by naked eye and with the help of compound light
microscope (4X) and (10X) and each morphological character
was measured and recorded. For microscopic examination tick
and lice were digested by 10% KOH for 20 min (Bowman,
1999). The samples were processed in Biological Science
laboratory of Ondo State University Science and Technology,
Okitipupa.

Statistical analysis

Data found in this study was first stored in Microsoft excel
(Microsoft Corporation). Pearson’s chi-square test (x°) were
used to analyze the data collected and differences were
considered as  significant ~ when  p<0.05. The
variables mentioned in this study were quantitative and
qualitative.

Figure 1: Map of the studying area in Okitipupa

Okitipupa‘Main Market

(v ] Igbobini

Okitipupa

I1l. RESULTS
Overall prevalence and mean intensity of ticks in goats.

A total 80 goats were examined in Okitipupa main market and
it was revealed the goats were infested with one or more tick
species. Three different genera of tick (Haemophysalis,
Rhipicephalus and Boophilus) were identified. The main
predilection sites of ticks were neck, head, back, leg and
abdomen (Table 1).

Sex related prevalence of tick in goats

From the study, it was found that there is no association
between sex and tick infestation, although infestation was
insignificantly higher in female (46.55%) than in male
(40.50%) (Table 2).

Distribution of ticks according to the predilection sites in
goats
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Result from (table 3) shows a significant association between
the predilection sites and ticks infestation with overall total of
111 ticks recovered (Table 3).

Table 1: Prevalence of tick of goats from Okitipupa main market

Total
Ectoparasite Number | Number | Prevalence number Mean
P examined | infected of Tick intensity
recovered
Tick spp. 80 35 43.75 111 3.17
Table 2: Prevalence of ticks in relation to sex of goats from Okitipupa main
market
Sex Number Number of | Prevalence 2 P
examined infected x Value
Female 43 20 46.5 0.2169 | >0.05
Male 37 15 40.5
Total 80 35 43.75

Table 3: Prevalence of ticks in relation to predilection sites

P
. Total no of Predilection sites 2 valu
Qg: Tick Total X e
recovered Hea | Ne | Ba | L | Abdom
d ck | ck | eg en
0.04 <
3084 1 24 | 005
Goa 111 33 |9 13|l a0
ts 7

Plate 1: Dorsal views of Female Amblyomma variegatum

Plate 2: Dorsal views of Male Amblyomma variegatum
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V. DISCUSSION

The present study reported a higher prevalence of tick
infestation in goat is which is similar to Elsaid et al. (2013)
Sarkar (2007) found 72.8% of Black Bengal goats are
parasitized with ectoparasites. Rahman and Mondal (1985)
reported the prevalence 74% in case of H. bispinosa and 1.7%
in case of B. microplus infestation in goats. In the same vein,
higher prevalence has been reported by Roy et al. (2000) who
estimated 55.4% tick infestation in goats.

Favourable climatic conditions, backward level of
management, poor level of consciousness and awareness of
farmers, and weak animal health extension services are
believed to have contributed for widespread distribution and
occurrences of ectoparasites (Mulugeta et al., 2010). In this
study, tick species were found to prefer the udder, thigh and
groin area as favourable sites of attachment compared to the
head and neck area. The preference for attachment sites on the
host might be due to easiness for the ticks to acquire blood
meal faster and factors like temperature and skin thickness of
the animals where they get attached to. In agreement to this
study, Basu (1993) and Opara et al. (2005) attributed tick
attachment to host temperature variation, ease of penetration
by the hypostome, accessibility of blood vessels in different
parts of the body describing these factors as important
determinants. These findings are in line with the study carried
out at Bislam by Opara et al. (2005) who reported that the
inguinal region, udder and thigh were the most predominant
sites of attachment.

Poor management and poor level of awareness of most of the
small ruminant owners on the effect of ectoparasites are
strongly believed to have contributed to the widespread
occurrence of the infestation (Mulugeta et al., 2010). The
differences between the results of present and earlier study
might be due to short duration, variation in the geographical
locations, climatic conditions of the experimental area,
methods of study, selection of sample, breed of animal used
and season. The control of ticks is the greatest problems
facing farm animal production in Nigeria currently. Accurate
diagnoses of the type of ticks that are infesting the farm
animals with an understanding of the period of proliferation
are essential for cost-effective control.  Arthropod
ectoparasites of farm animals are quite abundant in nature
affecting the day to-day activity and health status of animals
and at the same time a jeopardy to food security (Olabode et
al., 2010).

Out of 80 examined animals from Okitipupa, 35(43.75%)
were infested with ticks. A total of 111 ticks were isolated
from the ruminants examined, out of which Amblyomma
variegatum were the most predominant hard tick species
identified in the study area. This finding is in agreement with
the report of Opara et al. (2005) who worked on livestock in
Sokoto municipal, Nigeria as well as Yacob et al. (2008). His
study showed that more than half of the farm animals were
infested and the impact is great on animal production. The
result is in agreement with Sohrabi et al. (2013) who reported
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the frequency of Ixodid tick infestation conducted on
domestic ruminant in Kermanshah, Iran. The finding of this
study is in agreement with the report of Dipeolu (1975) who
report that Amblyomma variegatum was the most abundant
ticks parasitizing goat in Nigeria. Infestation rates were seen
to be higher in female animals than in their male counterparts
with no significant.

V. CONCLUSION

Result revealed a higher number of infested goats with Tick
spp. This study quantifies the level of tick infestation in goats
which demands immediate control program and more
intensive epidemiological study for detail identification of the
constraints of goat health and production and will seek for
remedies. It is recommended that livestock owners, sellers and
keepers in this area have to be properly enlightened on various
precautionary measures, including physical, chemical,
quarantine methods, which ensure that ectoparasites (tick) are,
as much as possible, kept away from non-infested animals.
Good sanitation habits must be ensured at all times. The
veterinary personnel form Ministry and Agricultural agencies
in both State, Local government and the veterinary technicians
at the grassroots level need to be mobilized to implement
mass treatment programs for urgent action which need to be
repeated regularly with simultaneous awareness creation to
the owners, sellers and keepers.

Considering the importance of meat, skin and hide as a source
of income, the high prevalence of tick infestation that is
observed in the study area deserves serious attention in order
to minimize the spread of infestation and improve on the
health of the animals. This survey confirms the endemicity of
ticks and their associated diseases with their negative impact
on the ruminants. Therefore, the control of these ticks’ species
is paramount if productivity of livestock is to be enhanced on
the farm.

REFERENCES

[1] Abebe R, Tatek M, Megersa B, Sheferaw D (2011). Prevalence of
Small Ruminant Ectoparasites and Associated Risk Factors in
Selected Districts of Tigray Region, Ethiopia. Global Veterinaria 7
(5), 433-437.

[2] Adediminiyi B, George J, Otobo S, Ogunleye J (1992). Louse and
mite infestations in domestic animals in Northern Nigeria.
Tropical Animal Health and Production 24(2): 121-4.

[3] Adu | F (2000). Sheep farming in Nigeria. Net. Anim. Prod. Res.
Inst. Bull. 3:19-46.

[4] Allan, B. F., Keesing, F. and Ostfeld, R. S. (2003). Effect of forest
fragmentation on Lyme disease risk. Conservation Biology, 17(1):
267 - 272.

[5] Amare, S., Asfaw, Y. and Tolossa, Y. H. (2014). Ectoparasites of
Sheep and Goats in North-West Amhara Regional State, Ethiopia.
Ethiopian Veterinary Journal, 17(1), 55-67.

[6] Amuta, E. U.,, Houmsou, R. S., and Ogubiela, M. (2010). Tick
infestation of dogs in Makurdi Metropolis, Benue State Nigeria.
The International Journal of Veterinary Medicine. 7 (2): 12 -17.

[7] Anaeto, M.B., Tayo, G.l, Chioma, G.O and Afolabi, A. A. (2009)
Comparative study of Albendazole and C.papaya seed on the
control of gastrointestinal nematodes in goats. Journal of life and
physical sciences.3(1): 25-28.

(8]

(]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

(19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

International Journal of Research and Innovation in Applied Science (IJRIAS) |Volume VII, Issue V, May 2022 |ISSN 2454-6194

Ayoade, J. A. (2005). Problems and prospect of small ruminant
production in Benue state proceeding of the Animal conference of
Nigerian Society for Animal production.

Barker, S. C. and Murrell, A. (2004). Systematics and evolution of
ticks with a list of valid genus and species names. Journal of
Parasitology, 129, 15-36.

Bayu, K. (2005). Country paper Ethiopia. Proceedings of Regional
Workshop on preslaughter defects of hides/skins and intervention
options in East Africa: Harnessingthe Leather Industry to Benefit
the Poor, April, 18-20 Addis Ababa, Ethiopia, pp. 71-84.
Bowman, D. D. (1999). Georges’ Parasitology for Veterinarians,
7th edition, W. B. Saunders Company, 29-35, 38-39, 46-53, 61-62,
294,

Bram, R.A. (1983). Tick-borne livestock diseases and their
vectors. The global problem. Wid. Anim. Rev., (FAO). 36, 1-5.
Canga, A. G., Sahagu'n Prieto, A. M., Lie’bana, M. J., Marti'nez,
N. F., Vega, M. S. and Vieitez, J. J. G. (2009). The
pharmacokinetics and metabolism of Ivermectin in domestic
animal species. The Vet. Journal 179, 25-37.

Chaminuka, P., Udo, H. M. J., Eilers, K. C. H. A. M. and Zijpp, A.
(2014). Livelihood roles of cattle and prospects for alternative land
uses at the Wildlife/livestock interface in South Africa. Land Use
Policy. 38: 80 - 90.

Clark, A. C. and R. B. Milne. (2003). Ectoparasite awareness in
sheep, SAC Veterinary Science Division, Disease Surveillance
Centre, Janetstown, Thurso, Caithness KW14 7XF, UK
Veterinary Record. 152(9), 271-272.

Colebrook, E and Wall, R. (2004). Ectoparasites of livestock in
Europe and the Mediterranean region. Vet. Parasitol. 120, 251-
274,

Cumming, G. S. (1998). Host preference in African ticks (Acari:
Ixodidae): a quantitative data set. B. Entomol. Res. 88, 379-406
Dipeolu, O.0. (1975). Survey of blood parasite in domestic
animals in Northern Nigeria. Historical review (1923 — 1966).
Trop. Anim. HIth. Prod. 2: 49 — 52.

Drummond, R.O. (1983). Tick-borne livestock diseases and their
vectors. Chemical control of ticks. WId. Anim. Rev., (FAO). 36,
28-33.

El Hakim, A. E., Shahein, Y. E., Aboelella, A. M. K. and Selim,
M. E. (2007). Purification and  Characterization of two larval
glycoproteins from Cattle Tick Boophilus annulatus. Journal of
Veterinary Science, 8(2): 175-180.14, 121-136.

El-Kammah, K. M., Oyoun, L. M., El-Kady, G. A., Shafy, S. A.
(2001). Investigation on blood parasites in livestock infested with
Argasid and Ixodid ticks. Egypt Journal of Parasitololgy, 31
(2):104-15.

Elsaid, M., El-Arifi, O. and EI-Buni, A. A. (2013). The Prevalence
of Ectoparasites on Sheep and Goats at EL Khoms Region—Libya.
Journal of American Science, 9(10), 359-363.

Fabiyi, J.P. (2007). Containment of livestock parasites with
emphasis on ticks. Nigeria Australia collaborative Agricultural
research. Aciar proceeding series No.4 pp 67-69.

Feder Jr, H. M., Johnson, B. J., O'Connell, S., Shapiro, E. D.,
Steere, A. C. and Wormser, G. P. (2007). A critical appraisal of
“chronic Lyme disease”. New England Journal of Medicine,
357(14): 1422 - 1430.

Fuehrer, H. P., Igel, P., Treiber, M., Baumann, T. A, Riedl, J.,
Swoboda. P. and Noedl, H. (2012). Ectoparasites of livestock,
dogs, and wild rodents in the Chittagong Hill Tracts in
Southeastern Bangladesh. Parasitology Research, 111(4): 1867 -
1870.

Hall, C. M. (2006). A Survey on Ectoparasites on Domestic fowls
and Guinea fowls in Gongonia, Navrongo. University for
Develoment Studies, Navrongo, Ghana: p. 65.

Hassan, M. M., Hoque, M. A,, Islam, S. K. M. A,, Khan, S. A,,
Roy, K. and Banu, Q. (2011). A prevalence of parasites in black
bengal goats in Chittagong, Bangladesh. International Journal of
Livestock Production, 2(4), 40-44.

Ibe, D. C., Okonofua, C. and Akwari, A. A. (2012). Comparative
prevalence and mean intensities of ectoparasites of goats from two

www.rsisinternational.org

Page 33



International Journal of Research and Innovation in Applied Science (IJRIAS) |Volume VII, Issue V, May 2022 |ISSN 2454-6194

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]
[47]
[48]

[49]

Nigerian regions and their epidemiological implications.
Transnational Journal of Science and Technology, 2 (10), 75-85.
Iwuala, M. O. and Okpala, J. (1978). Studies on the ectoparasitic
fauna of Nigerian livestock Il: Seasonal infestation rates. Bulletin
of Health and Production in Africa (4): 351-358.

James-Rugu, N. N. and Iwuala, M. O. E. (2002). Ectoparasites of
some domestic animals in Jos Plateau, Nigeria Science Forum 5
(1):149-156.

Kirby, C. S. (2007). Tick Management Handbook. An integrated
guide for homeowners, pest control operators, and public health
officials for the prevention of tick associated disease. The
Connecticut Agricultural Experiment Station, pp. 4-8.

Klompen, J. S. H., Black, W. C., Keirans, J. E. and Oliver Jr, J. H.
(1996). Evolution of ticks. Annual Review of Entomology, 41(1),
141-161.

Knipling, E. F., and Steeman, C. D. (2000). Feasibility of
controlling Ixodes capularis Ticks (Acaric: Ixididae), the vector
Lyme disease by parasitoid Augmentation. Journal of Medical
Entomology, (37):55.

McKellar, Q.A. and Benchaoui, H.A. (1996). Avermectins and
milbemycins. Journal of Veterinary Pharmaceutical Therapy, 19,
331-351.

Mulugeta, Y., Hailu Y., and Ashenafi, H. (2010). Ectoparasites of
small ruminants in three selected agro-ecological sites of Tigray
Region, Ethiopia. Trop. Anim. Health Prod., 42, 1219-1224.
Olabode, H.O.K., Ejiofor, C.E and Agbede, R.I.S. (2010). Survey
of Ectoparasite and Ectoparasitic Conditions, Their Prediliction
Sites on Goats in Bukuru Market, Plateau State. Nigerian Journal
of Parasitology, 31(2): 90-92.

Padjung, R. and Natsir, A. (2005). Preliminary survey on
Beef/Bali cattle production in South Sulawesi. Report prepared for
ACIAR, 15 pp.

Parola, P. and Raoult, D. (2001). Ticks and tick-borne bacterial
human diseases, an emerging infectious threat. Clin. Inf. Dis., 32:
897-928.

Parola, P., Inukoma, H., Camicas, J. L., Bronqui, P., and Raoult,
D. (2001). Detection and identification of spotted fever group
Rickettiae and Ehrlichae in Africa ticks. Emerging Infectious
Diseases. 7(6): 10114-7.

Radostits, O.M., Gay, C.C., Blood, D.C. and Hinchcliff, K.W.
(2003). Veterinary Medicine-A textbook of the diseases of cattle,
sheep, pigs, goats and horses. 9th edition Book Power.

Rechav, Y. and Nuttall, P. A. (2000). The effects of male ticks on
the feeding performance of immature stages of Rhipcephlus
sanquineus and Amblylomma americanum (Acari: Ixodidae).
Experimental Applied Acarinalogy. 24: 569-578.

Sansoucy, R. (1995). Livestock - A driving force for food security
and sustainable development. World, 3074(5389): 1035.

Sarkar, M., Rahman, S. A., Sarker, B. K., Anisuzzaman, A.,
Begum, N., and Mondal, M. M. H. (2010). Epidemiology and
pathology of ectoparasitic infestations in Black Bengal goats in
Gaibandha and Mymensingh districts of Bangladesh. Bangladesh
Journal of Veterinary Medicine, 8(1), 41-50.

Schiere, J. B., Ibrahim, M. N. M. and Van Keulen, H. (2002). The
role of livestock for sustainability in mixed farming: Criteria and
scenario studies under varying resource allocation. Agriculture,
Ecosystems and Environment, 90(2): 139 - 153.

Sertse, T. and Wossene, A. (2007b). Effect of ectoparasites on
quality of pickled skins and their impact on the tanning industry in
Amhara Regional State, Ethiopia. Small Rumin. Res., 69, 55-61.
Smyth, J. D. (1994). Introduction to animal parasitology.
Cambridge University Press.

Solomon, T. and Mallew, M. (2001). Dengue and other emerging
flaviviruses. Journal of Infectious Diseases. 42 (2): 104-105.
Soneshine, D. E. (1991). Biology of ticks. Oxford University
Press, New York, 1: 1-449.

Soulsby, E.J.I. (1978) Helminthes, Arthropods, and Protozoa of
Domesticated Animals 7th edition. Bailliere, Jindall and Casse Ltd
London pp 450-531150-156

(50]

[51]

[52]

(53]

[54]

[55]

[56]

(571

(58]

[59]

(60]

[61]

(62]

Soulsby, E. J. L. (1986). Healminths, Arthropods Protozoan of
domesticated Animals. 7th Edition London, U. K. Bailliere Tindal.
pp 456-475

Stachurski, F. and Lancelot, R. (2006). Footbath acaricide
treatment to control cattle infestation by the tick Amblyomma
variegatum. Medical Veterinary Entomology 20 (4):402 — 412
Steel, J. W. (1993). Pharmacokinetics and metabolism of
avermectins in livestock. Vet. Parasitol. 48, 45-47.

Steelman, C. D. (1976). Effects of external and internal arthropod
parasites on domestic livestock production. Annu. Rev. Entomol.,
21, 155-178.

Teasdale, J. D., Segal, Z. V., Williams, J. M. G., Ridgeway, V. A.,
Soulsby, J. M., and Lau, M. A. (2000). Prevention of
relapse/recurrence in major depression by mindfulness-based
cognitive therapy. Journal of consulting and clinical psychology,
68(4), 615.

Tefera, S. and Wessene, A. (2007a). A study on ectoparasites of
sheep and goats in eastern part of Amhara Region, northeast
Ethiopia. Small Rumin. Res., 69, 62-67.

Thornton, P. K. (2010). Livestock production: Recent trends,
future prospects. Philos. Trans. R. Soc. B. Biol. Sci. 365: 2853 -
2867.

Walker, A. R., Bouattour, A., Camicas, J. L., Estrada-Pena, A.,
Horak, I.G., Latif, A. A., Pegram, K.G. and Preston, P. M. (2007).
Ticks of domestic animals in Africa: A guide to identification of
species. Bioscience Reports. 221pp

Wall, R. (2007). Ectoparasites: Future challenges in a changing
World. Elsevier B. V., Veterinary Parasitology. 148: 62 - 74.

Wall, R. and Shearer, D. (2001). Veterinary Ectoparasites:
Biology, Pathology and Control. 2nd edition., Blackwell Science,
1-2, 27-31, 66, 76, 80-81, 149-150, 166-167, 172-177, 179-181.
Wilson, M. L. (1990). Micro geographic distribution of immature
ixodes Dammini ticks. Journal of medical and veterinary
entomology. 4:15-151

Yacob, H. T., Yalew, T. A. and Dinka, A. A. (2008). Part I
Ectoparasite prevalences in sheep and in goats in and around
Wolaita Soddo, Southern Ethiopia. Revue de Médecine
Vétérinaire, 159 (8-9).

Zewdie, S. (2010). Control of External Parasites of Sheep and
Goats. In Eds: Alemu Yami and R.C. Merkel Ethiopia Sheep and
Goat Productivity Improvement Program, Technical Bulletin No.
41, 1-13.

www.rsisinternational.org

Page 34



