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The present surveillance study was conducted to detect the prevalent species of Culicoides midges, an
important vector of bluetongue virus, in different districts (viz. Hazaribag, Ranchi and Khunti) of
Jharkhand state of India covering central and north eastern plateau agro-climatic zone. Habitat of the
midges was noted and meteriological parameters were anaysed to correlate the breeding and propagation
potentiality of the midges in those areas. The principal habitat of Culicoides midges were sheds of sheep,
goat, cattle or buffalo and decomposed manure. Dirty manger, cracked walls and open drainage system
were also noticed to be habitat of midges. The data indicated that conducive environment for multiplication
and propagation of Culicoides existed in different districts of Jharkhand, at least in studied areas.
Culicoides oxystoma being observed to be more than 85% in each catch may be considered as the
predominant species in these districts of Jharkhand for the first time.
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Bluetongue is an infectious, non-contagious,
vector-borne viral disease that affects wild
and domestic ruminants such as sheep,
goats, cattle, buffaloes, deer, antelopes and
various other Artiodactyla as vertebrate
hosts. The disease is caused by the
bluetongue virus (BTV). Cattle and goats
are major vertebrate hosts of the virus, but
sheep and deer usually exhibit clinical disease
characterized by fever, depression, nasal
discharge, drooling of saliva, oral lesion,
1

facial oedema, hyperaemia of coronary
bands and muscle weakness (Afshar, 1994).
The infection in goat, cattle and buffalo is
generally sub-clinical (Luedke and Jones,
1984), while acute and sub-acute infection
develops in mule-deer and elk, respectively.
In a highly susceptible sheep population it
can cause up to 70% mortality (Parker et
al., 1975). BT is a multispecies disease and
notifiable to the World Organization
for Animal Health (OIE, 2006).
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Taxonomically, BTV is classified as a species
or serogroup in the Orbivirus genus in
the family Reoviridae (Borden et al., 1971).
BTV is transmitted by biting of blood-feeding
insect vectors of the genus Culicoides spp.
(Diptera: Ceratopogonidae) (Mellor et al.,
2000). Midges of just a few species in the
genus Culicoides (the insect host) transmit
BTV among susceptible ruminants, having
become infected by feeding on viraemic
animals (the vertebrate host) (Standfast et
al., 1985). These midges are proven or
suspected vectors of the causative agents
for various economically important diseases,
viz. bluetongue, African horse sickness,
epizootic haemorrhagic disease, bovine
ephemeral fever, etc.
The family Ceratopogonidae (Order Diptera)
currently includes 6056 species; of which
1322 species belong to the genus
Culicoides (Borkent, 2012). About 60
species of Culicoides have been reported
to occur in India (Maheshwari, 2012). Very
few species of Culicoides have been
demonstrated to be vectors for BTV, with
the principal vectors varying geographically.
Jharkhand state, geographically located at
22o28' N - 25o30' N latitude and 83o22' E–
87o40' E longitude with an altitude up to
1142 m shows humid to sub-humid tropical
monsoon type of climate. No epidemic of
Culicoides borne disease has been reported
from Jharkhand till date. However, in our
previous study, we could detect
seroprevalence of bluetongue in ruminants
of these districts of Jharkhand (Tigga et al.,

2015). Hence, in the next step, it is quite
expedient to identifyvectors of blutongue
virus that might play a role to carry and
circulate the virus in the state. In this
background, the present study was
conducted to identify prevalent species of
Culicoides midges and its nature of habitat
in Jharkhand. The meteorological parameters
of different districts of Jharkhand were also
assessed to know whether conducive
environment of breeding and propagation of
Culicoides midges exist during breeding
season of Culiocides (May to September)
or not in the studied areas.

MATERIALS AND METHODS
Collection of Culicoides midges :
Culicoides were collected from different
districts of Central and North Eastern Plateau
agro-climatic zones of Jharkhand during the
months of September to November, 2013
and February, 2014 for species identification.
Culicoides midges from most of the places
were collected (three catches/ place) at the
evening hours approximately from 4.30 pm
to 6.00 pm. Insects were trapped from near
the animal shed, mangers, water trough and
mostly from surroundings of manure pit,
water channels, irrigated pastures. For
species identification, midges were stored in
two forms, one in dry form and another in
wet form by immersing in 70% glycerol
alcohol (10% glycerol in 70% alcohol)
(Reddy et al., 2008).
Identification of Culicoides midges : The
trapped insects were sorted under a light
microscope. The number of Culicoides
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midges was counted and percentage of
midges/ catch was determined in all the cases
after screening minimum 200 insects under
microscope. The identification of species of
Culicoides was made based on the
morphological characteristics (Sen and
Dasgupta, 1959 and Dasgupta, 1995).
Habitat of midges : During collection of
Culicoides midges from different districts of
Jharkhand, their habitat was noted.
Collection of meteorological data :
Meteorological parameters (average rainfall,
maximum and minimum temperature and
relative humidity) of different districts of
Jharkhand under different agro-climatic zones
have been collected from the Department of
Agricultural Physics and Meteorology, Birsa
Agriculture University, Kanke, Ranchi,
Jharkhand and Jharkhand Meteorological
Department during May to September,
2013.

RESULTS
Identification of Culicoides midges :
After shorting under microscope, Culicoides
midges were found to be more than 85% in
all the catches. The midges were medium
sized flies with moderately hairy wings with
numerous distinct pale spots including a pale
spot over r-m crossvein almost on the center
of the vein. Radial cells were absent; anterior
border of wing with two dark spots, one at
the tip of radial vein forming the stigma, other
at about the middle of cell R5. Aedaegus
was prominent with saddle- shaped stem.
Paramere was broad at the base, curved

and tapered towards the tip with apical hairs
indicating midges were of Culicoides
oxystoma. Culicoides samples collected
from Hazaribag, Ranchi and Khunti were
identified as Culicoides oxystoma as shown
in Fig.1.
Habitat of midges : The principal habitat
of Culicoides midges were sheds of sheep,
goat, cattle or buffalo and decomposed
manure. The detailed observation of the
surroundings was done for better
understanding about the habitat of midges.
Dirty manger, cracked walls and open
drainage system were also noticed. The
habitat characteristic of Culicoides are
summarized in Table 1.
Meteorological data : It was observed
that average rainfall varied from 71 to 182
mm/yr; maximum temperature varied from
41 to 430C and that of minimum temperature
from 25 to 270C. The relative humidity
varied between 80 to 97% (Table 2).

DISSCUSSION
With the aim of assessing the conducive environment for propagation and breeding of
Culocoides midges along with habitat of
prevalent midges of Jharkhand, studies were
conducted on vector biology in different districts belonging to Central and North Eastern
Plateau Zone of the state. Identification up to
species level was carried out.
The samples of collected midges were mostly
found to be Culicoides (more than 85%)
under microscope and further identified up
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Table 1. Habitat of Culicoides oxystoma as observed in different districts of Jharkhand

Sl. No. Collection area

Habitat

1.

Khirgoan
District : Hazaribag

Walls of cattle shed, open drain, and water logged ditches,
manure, cracked walls, and mangers.

2.

Matwari

Shed of cattle and buffalo, surrounded by manure. Open drain
by the side of animal shed.

District : Hazaribag

3.

Korra
District : Hazaribag

4.

Patratu
District : Hazaribag

Congested sheds of sheep and goat by the side of roadways and
covered by bushes. Cracked walls of shed.
Goat shed, surrounded by bush and trees, water logged
muddy area.

5.

Morhabadi
District : Ranchi

Cattle shed. Manure pit, water logged area, open drain.

6.

Dhurwa

Cattle shed. Muddy and sewage disposal drain is situated just
by the side of the shed.

District : Ranchi

7.
8.

District : Ranchi

Kanke

Sheep and goat shed, situated by the side of river. Dirty manger,
cracked walls and open drainage system.

Karra

Manure pit and open drain surrounding to cattle and goat shed.

District : Khunti

9.

Mahil

Muddy areas beside cattle shed, manure pit, open drain.

District : Khunti

to species level by morphological
characteristics. Culicoides samples collected
from Hazaribag, Ranchi and Khunti (Fig. 2)
were identified as Culicoides oxystoma. It
shows the most prevalent insects in all the
catches was C. oxystoma (Diptera:
Ceratopogonidae). It is an important vector
species, reported mainly from Asia, with high
potential to transmit viral diseases affecting
livestock. It is especially distributed in
Mediterranean climate regions. It is less
common or even absent in arid regions. The

genome based detection of C. oxystoma in
wide geographical regions, together with its
high proportion in the general Culicoides
population and its vectoring potential, imply
that it may be an important vector species in
the Middle East (Morag et al., 2012). In
1997, C. oxystoma was identified as the
species occurring in Haryana, India which
was recorded from Central Sheep Breeding
Farm and Government Livestock Farm,
Hisar. The same species was also identified
from Government Cattle Breeding Farm,
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Table 2. Meteorological data* of Central and North Eastern Plateau related to areas of
collection of Culicoides midges of Jharkhand during monsoon (June to September,
2013)
Sl. Area of
No. Collection and
Districts
1
2
3
4
5
6
7
8
9

Kanke, District : Ranchi
Morahabadi, District : Ranchi
Karra, District : Khunti
Khirgoan, District : Hazaribag
Matwari, District : Hazaribag
Mahil, District : Khunti
Dhurwa, District : Ranchi
Patratu, District : Hazaribag
Korra, District : Hazaribag

Mean
maximum
Temp.
(0C)

Mean
minimum
Temp.
( 0C)

Relative
humidity
(%)

Rainfall
(mm)/yr

41
41
41
43
43
41
41
43
43

25
25
25
27
27
25
25
27
27

97
97
97
80
80
97
97
80
80

91.90
91.90
182.25
70.95
70.95
182.25
91.90
70.95
70.95

* Data shown are average of 4 months (June to September, 2013)

Patiala, from Bilaspur and from Large Scale
Sheep Breeding Farm, Sikar (Bhatnagar et
al., 1997). Form Tamil Nadu C. imicola
and C. oxystoma were found to be
prevalent (Sreenivasulu et al., 2004). Among
the 6 spp. identified, C. oxystoma was the
predominant species in number and the least
was C. perigrinus (Reddy et al., 2008).
From Western State of India (Gujarat)
BTV–1 was isolated from C. oxystoma
(Dadawala et al., 2011).
In the present study, habitat of collected
midges was studied. The principal habitat of
different Culicoides species were sheep,
goat, cattle or buffalo shed and decomposed
manure. Similar type of habiatat was reported

by earlier workers for C. schulzei (Halder
et al., 2013). In general, developmental sites
of Culicoides species are poorly known.
They can breed a wide range of soils, if
they provide enough moisture and organic
matter to allow the development of the larvae
(Kettle, 1962). The large range of breeding
sites can be divided into three principal
categories (Meiswinkel et al., 2004): (i) the
water saturated soil ecotone between aquatic
and terrestrial habitats, (ii) during pats (fresh
dung) and (iii) moist, decaying organic matter
(including manure). The immature stages of
Culicoides spp. usually live in surface
and layers (0-5cm depth) and rarely are
found deeper than 8 cm (Uslu and Dik,
2006).

Fig. 1. Culicoides oxystoma

Collection area
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As it has been observed that in India, the
breeding season of Culicoides spp. ranges
from onset of monsoon to latter part of
monsoon (viz June to September), the
meteorological parameters of different
districts of Jharkhand were collected during
this period. It was done to ascertain whether
conducive environment of breeding and
propagation of Culicoides midges exist
during this period (June to September) or
not. It was observed that average (of June
to September data) rainfall varied from 71
to 182 mm/yr; maximum temperature varied
from 41 to 430C and that of minimum
temperature from 25 to 270C and relative
humidity from 80 to 97% from areas to areas.
The spread of BTV is likely to be closely
linked to the air temperature and that
temperaure in the range of 27 to 32°C is
optimal for BTV transmission, whereas
temperature below 9-15°C is predicted to
inhibit virus replication, depending on the
strain of BTV concerned (Witmann et al.,
2002 and Purse et al., 2005). The data
indicated that conducive environment for
multiplication and propagation of Culicoides
existed in different districts of Jharkhand, at
least in studied areas.
In our earlier study, we reported substantial
seroprevalence (41-51%) of bluetongue in
ruminants of these districts of Jharkhand
(Tigga et al., 2015). Out of total 480 animal
serum samples (sheep-190, goats-210 and

cattle-80) screened, 83 (43.68%) of sheep,
91(43.33%) of goat and 46 (57.50%) of
cattle sera were found positive.
Seroprevalence followed by identification of
competent vector (Culicoides oxystoma)
further strengthens the anticipation that BTV
circulates in the state of Jharkhand that may
pose threat to economy in animal husbandry
in case of future outbreak, if any.
In short, the present study shows prevalence
of Culicoides oxystoma, one of the
competent vectors of bluetongue, in the state
of Jharkhand, for the first time and predicts
the existnace of bluetongue and its virus,
although not yet recorded officially.
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