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Abstract: A study using convenience sampling method was conducted from of December/2015 to January /2016
with the aim to detect the occurrence of Culicoides and identify the species in the Western parts of Ethiopia
; in Dima, Mizan, Bita and Moyale districts. A total of 902 Culicoides midges 194 (21.5%) in Dima, 533 (59%) in
Mizan, 130 (14.4%) in Bita and 45 (4.9%) in Moyale were captured during collection made using  light  traps.
From the captured Culicoides midges 225 (25% of total midges caught) were sorted based on morphological
features of Culicoides and 6 species were identified. From the identified six species of Culicoides; C. milnei
(28.4%) scored the highest count, followed by C. zuluensis (27.1),  C.  imicola  (16.9%),  C.   neavei  (13.8%),
C. fulvithorax (8%) and C. isioloensis with the  list  scored  count  (5.8%),  in  the  overall  studied  areas and
the difference in percentage between the species within the districts was found to be significant (P < 0.05).
Further studies are needed in order to fully understand the role of these Culicoides species in the transmission
of arboviruses, to determine the seasonal dynamics of these species and to design the preventive and control
strategies of such a vector.
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INRODUCTION The Afro tropical region is endemic for most of the

Culicoides are small midges (1-3 mm in size), present of livestock, like blue tongue virus(BTV) and epizootic
in all continents except Antarctica, ranging from the haemorrhagic disease virus (EHDV) and also for African
tropics  to   the  subtropics,  tundra  and  temperate horse sickness virus (AHSV) which still causes serious
region. More than 1,450 species have been described and out breaks in many parts of Africa [4, 5] and Equine
midges clearly recognizable as Culicoides have been Encephalitis Virus (EEV) which is recently documented in
found in fossil amber dating back 90 to 100 million years. Ethiopia, Ghana, Gambia and Israel [6] all of these
This shows compellingly those Culicoides biting midges diseases are caused by double-stranded ribonucleic acid
have survived and coped with environmental challenges (dsRNA) viruses of the family Reoviridae and genus
in the past and will probably continue to do so in the Orbivirus, which are transmitted almost exclusively by
future [1]. The vast majority of Culicoides species are Culicoides  (Diptera:   Ceratopogonidae)  biting  midges
blood sucking, attacking mammals and birds, in order to [7, 8]. More than fifty of such viruses have been isolated
allow maturation of the eggs. The life cycle of Culicoides from Culicoides species and some of these cause diseases
includes three immature  stages,  egg,  larva  and  pupa of such international significance that they have been
and a mature or imago stage, each characterized by allocated  by  Office  International  des  Epizooties  (OIE)
species-specific environmental demands [2]. Almost all in list A status [8, 9]. Biting  midges  also  transmit
Culicoides require moisture-rich habitats for development parasitic protozoa, including Hepatocystis spp., to
of egg, larval and pupal forms and the availability of these mammals, some Leucocytozoon spp. and Akiba spp. and
environments is a key determinant limiting distribution, Parahaemoproteus spp. mainly to birds. They also
abundance and seasonal occurrence [3]. transmit  some filarial worms such as Mansonella ozzardi,

known Culicoides - born economically important diseases
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M. perstans and M. streptocerca to humans and of fourteen trap sites were selected in the studied four
Onchocerca gibsoni to livestock [10]. districts; two in Dima, four in Mizan, three in Bita and five

Identification of the vector is an important step in the in Moyale.
epidemiology of vector-borne diseases. Information on
the major vector species will give a clearer indication of Study Population: The study animals for this particular
the geographic distribution of the disease, or its potential study were Culicoides biting midges that were collected
distribution, the location of danger points of high risk from fourteen trap sites in the studied four districts.
contact between vector and host are likely to be and gives
access to an alternative source of survey material to Study Type: The study type was convenience sampling
indicate the cycling of the parasite without need to sample method to collect culicoides biting midges in different
the mammalian host. In most instances, where vector selected trap site of Dima, Mizan, Bita and Moyale
borne diseases are endemic, the vector is frequently, districts.
perhaps always, one of the commonest species of that
type (Mosquito, tsetse, midge), especially at the time of, Study Methodology
or immediately prior to, a rise in the incidence of disease. Sample Collection (Sampling Methods): Culicoides
In epidemic areas, the vector species may also Collections were made using Onderstepoort 220 V down
predominate, especially at the time of outbreaks of disease draught suction light traps each fitted with an 8 W black
when the super-abundance of a vector may be the primary fluorescent (Ultraviolet) light tube and the power for light
cause of an epidemic occurring [11]. was fed by 12volt batteries. The traps were hung starting

In Ethiopia even though several studies on diseases from Dusk (18:00) till dawn (06:00) on the branches of
of AHS and Blue tongue had been conducted and trees or on  the  poles  of  fence  approximately  1.4 m
information is available about the disease, but there is above ground level within close proximity to the animals.
scarcity of information about the vectors. Therefore the The collected samples were preserved in 70% ethanol in
aim of this study is to detect the occurrence and universal bottle and stored in the dark at room
identification of Culicoides species in the Western parts temperature and transported to the laboratory for
of Ethiopia specifically in Dima, Mizan, Bita and Moyale identification.
districts.

MATERIAL AND METHODS counted under a binocular dissecting microscope based

Study Area: The study was conducted from 28  of Most Culicoides midges have a wing pattern that isth

December/2015 to 18  of January /2016 in four districts of composed of grey and white spots; these patterns areth

Western Ethiopia namely; Dima (06°30’ N and 035°11’E) unique to each species and can be easily observed under
which is situated in the Gambela region of the Anuak a dissecting microscope. The current study also utilizes
Zone, Mizan- Aman (07°01’ N and 035°35’E) and Bita such a method and morphological identification of
(07°16’ N and 035°46’E) from Bench Maji and Keffa Zones Culicoides species was conducted by examination of the
respectively situated in the Southern Nations wing pigmentation pattern using a dissecting microscope.
Nationalities and Peoples region (SNNPR) and Moyale Ten per cent of African Culicoides species lack a wing
(03°33’ N and 039°02’E); some part it from Oromyia of pattern and so for reliable identification such species
Borena Zone and its other part is from Somali region of specimens must be dissected and mounted on microscope
Liben Zone. slides and examined at 100-400x magnification. In this

Selection of Culicoides Trap Sites: The presence of host specimens were dissected and slide-mounted in
animals; horses or ruminants, historical presence of
clinical disease or deaths in animals, presence of suitable
Culicoides vector breeding conditions (e.g. low-lying
areas, such as river banks or marshy fields, with clay
soils) and security of the equipment have been used as
criteria to select Culicoides trap sites. Accordingly a total

Identification of Species: Species were identified and

on a morphological pattern of Culicoides species [12].

study also for species that are difficult to identify, the

accordance with the Wirth and Marston technique for
observation under a microscope [13].

Data Management and Analyisis: All data obtained from
the study were entered and  managed  into  Microsoft
Excel worksheet and the  analysis  was  made  using  SPSS
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Table 1: Culicoides Species identified in four districts of Western Ethiopia and their percentage out of the sorted species 
Trap site Dima Mizan Bita Moyale Total

8 12 9 9 38
C. imicola 21.10% 31.60% 23.70% 23.70% 100%

15 17 14 18 64
C. milnei 23.40% 26.60% 21.90% 28.10% 100%

1o 13 8 0 31
C. neavei 32.30% 41.90% 25.80% 0.00% 100%

18 18 14 11 61
C. zuluensis 29.50% 29.50% 23.00% 18.00% 100%

4 0 7 7 18
C.fulvithorax 22.80% 0.00% 38.90% 38.90% 100%

5 0 8 0 13
C.isioloensis 38.50% 0.00% 61.50% 0.00% 100%
Total Culicoides Spp Count 60 60 60 45 225
Total% within Culicoides Spp 26.70% 26.70% 26.70% 20.00% 100%
(X =36.003, Df =15 and P-Value<0.05)2

statistical soft ware version 20. Chi-square (x ) test was various parts of Ethiopia specially the extreme abundance2

used to analyze the differences in the occurrence of the and the  widespread  of C. milnei in Jimma (Western part
identified Culicoides biting midges between species of the country) and elsewhere in the highlands of
within districts. Ethiopia. The study of White [14] had given information

RESULTS which the present study did not detect  these  species.

A total of 902 Culicoides midges (194;  21.5% in have been found distributed in all  studied  districts  and
Dima, 533; 59% in Mizan, 130; 14.4% in Bita and 45; 4.9% C. neavei which have been distributed in Dima, Mizan and
in Moyale) were captured during  collection  made Bita districts but absent in Moyale district have been
between 28 of December/2015 and 18  of January /2016 observed by  the  current study  which   previously   haveth th

in four districts of Western Ethiopia from the selected not  been  recorded by G. B. White [14]. The wide
fourteen trap sites.  From  the  captured  Culicoides distribution of C.  imicola  in sub-Saharan Africa which
midges 225 (25% of  total  midges  caught) were  sorted have been identified as vectors of AHSV had been
and 6 species   were   identified;   C.    imicola   (16.9%), reported also by former workers, Mellor [5] and
C. milnei (28.4%), C. neavei (13.8%), C. zuluensis (27.1), Meiswinkel and Paweska [15].
C. fulvithorax (8%), C. isioloensis  (5.8%). The  identified The lowest counts of Culicoides species were found
Culicoides species and their percentage out of the sorted in the Moyale distict. And this might be associated with
species are shown in Table 1. the climatic and geophysical conditions of the area which

DISCUSSION development as it was indicated also in the study of

The current  study  result  indicates  the  occurrence animals and the distance of these animals which was
of six species of Culicoides midges; C. milnei with the relatively far from the trap site might also influenced the
highest  count,  followed  by  C.  zuluensis,   C.  imicola, Culicoides collected in Moyale to became low in number.
C. neavei, C. fulvithorax and C. isioloensis in the overall Farther more previous studies have demonstrated also
studied areas and the difference in percentage between that soil type appears to be very important in determining
the species within the districts was found to be significant the distribution and abundance of Culicoides [17, 18].
(P < 0.05); but caution need to be taken while observing
this interpretation since the analysis was just carried out CONCLUSION AND RECOMMENDATION
from the captured and identified Culicoides species during
the study time which their count in the respective districts The findings of the current study show the
was not as such great. Previous study of White [14] occurrence of six Culicoid species in the western parts of
shows also the existence of C. fulvithorax and C. milnei in Ethiopia identified as: C.  imicola,  C. milnei  C.  neavei,

about the  presence   of  C.  grahamii  and  C.  kingi

The presence of C.  zuluensis  and  C.  imicola  which

could not favor optimal vector breeding and larval

Mellor and Hamblin [16]. The small number of host
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C. zuluensis, C. fulvithorax and C. isioloensis. Further 9. Labuschagne, K.,     L.J.     Gerber,     I.    Espie  and
studies are needed in order to fully understand the role of S. Carpenter, 2007. Culicoides biting midges at the
these Culicoides species in the transmission of national zoological gardens of South Africa.
arboviruses and to determine the seasonal dynamics of Onderstepoort   Journal   of   Veterinary  Research,
these species. These will add knowledge on the 74: 343-347.
distribution of these species which will later use in 10. Lehane, M.J., 2005. The biology of blood-sucking
designing the control and preventive strategy of the insect. 2 ed. New York. Cambridge University Press,
vector. pp: 233-236.
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