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SHORT COMMUNICATION

Presence of Culex tritaeniorhynchus (Diptera: Culicidae) in rice

fields of Western Greece

[.Ch. Lytra' and N.G. Emmanouel’

Summary The presence of the mosquito Culex tritaeniorhynchus was recorded in large numbers in rice
in Western Greece for 6 consecutive years (2008-2013). As only few specimens were previously collect-
ed in Attica in 2003 and the mosquito is a potential vector of pathogens which cause human diseases,
the importance of this species for the emergence of these diseases in Europe is discussed.

Themosquito species Culextritaeniorhynchus
Giles is part of the Culex vishnui subgroup,
which also includes Culex pseudovishnui Col-
less and Cx. vishnui Theobald (Toma et al.,
2000). It is widely distributed throughout
the Oriental region extending into the Mid-
dle East, the Mediterranean and Afrotropical
region, China, Russia, Japan, Korea, Microne-
sia and Indonesia (Lee et al., 1989). It has also
been recorded in Angola, Cameroon, Cen-
tral African Republic, Egypt, Gabon, Gambia,
Ghana, India, Iran, Iraq, Israel, Jordan, Kenya,
Lebanon, Maldives Islands, Mozambique, Ni-
geria, Saudi Arabia, Senegal, Sri Lanka, Syria,
Tanzania, Togo, Turkey, Turkmenistan (Walter
Reed Biosystematics Unit). In Europe, Cx. tri-
taeniorhynchus has been reported in Albania
(Danielova and Adhami, 1960; Adhami, 1987;
Samanidou and Harbach, 2003) and it was
first recorded in Greece in 2003 from samples
which were taken from a coastal marsh in the
area of Marathon, Prefecture of Attica (Fig. 1)
(Samanidou and Harbach, 2003).

This is the first record of Cx. tritaenio-
rhynchus in agricultural land in Greece and
the second reference in the country. More-
over, it is the first time that large numbers
of this mosquito species are recorded in
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Greece for 6 consecutive years (2008-2013)
as the previous report concerns only a few
specimens (Samanidou and Harbach, 2003).

Specimens of Cx. tritaeniorhynchus were
obtained through samplings which were
conducted at an organic irrigated rice field
for a research study on the mosquito fauna
throughout the growing season. The size of
the sampling field was approximately 8 ha.
Therice field was located in a rural area close
to the Delta of Acheloos river (38°20"20"N,
21°15’06"E) in the Prefecture of Aitoloakar-
nania, Western Greece, where a total of
1,500 ha of rice fields exist (Fig. 1). The sam-
plings were performed every 10 days during
the rice cultivation period (between June
and September) in the years 2009, 2010 and
2011, whereas they were conducted month-
ly during the same period in 2008, 2012 and
2013.

Twenty samples of larvae and pupae
were taken using a standard larval dipper
(350 ml, 13 cm diameter) with an elongated
handle (BioQuip, Rancho Dominguez, CA).
The samples were transferred to the labo-
ratory in the Agricultural University of Ath-
ens, where mosquito larvae and pupae were
counted and reared to adults in a rearing
room at 25-26°C. Adults were collected ev-
ery day, killed in killing boxes using ethyl ac-
etate and pinned on paper points. The mos-
quitoes were then identified to species by
the authors using taxonomic keys (DuBose
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Figure 1. Areas where Culex tritaeniorhynchus has been recorded in Greece: Marathon, Prefecture of Attica in 2003 (first re-
port); Delta of Acheloos River, Prefecture of Aitoloakarnania from 2008 to 2013.

and Curtin, 1965; Harbach, 1985; Samanidou
and Harbach, 2003; Becker et al., 2010).

Culex tritaeniorhynchus was permanent-
ly present in large numbers in the samples,
ranging from 125 to 198 individuals per
sampling (adults derived after the immature
rearing). Culex tritaeniorhynchus is recorded
for the first time in Aitoloakarnania, Western
Greece. Although there is a severe nuisance
from mosquitoes in this area, available data
for the mosquito species that breed in these
rice fields are lucking and no relevant con-
trol programs have been conducted for de-
cades.

These findings are important because

Cx. tritaeniorhynchus is a potential vector of
pathogens that cause human diseases. It is
the primary vector of Japanese encephali-
tis (JE) in southern Asia and has also been
found infected with Dengue, Rift Valley fe-
ver, Sindbis, Getah and Tembusu viruses,
and microfilariae of both Brugia malayi and
Wuchereria bancrofti, in many areas of east-
ern and southeastern Asia (Lacey and Lacey,
1990). The females of Cx. tritaeniorhynchus
feed primarily on domestic animals such as
cattle and pigs, but will bite man in their ab-
sence (Bram, 1967). They mainly bite out-
doors between sunset and midnight, but
may enter in cattle sheds and dwellings and
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bite man during any time of the night (Guts-
evich et al., 1974; Sirivanakarn, 1976). The lar-
vae of Cx. tritaeniorhynchus can be found in
various temporary and permanent ground
water habitats that are sunlit and contain
vegetation such as ground pools, streams,
swamps, shallow marshes, irrigation ditch-
es, rice fields, and animal hoof prints (Bram,
1967; Harbach, 1988).

Taking these data into account, the rural
area close to the Delta of Acheloos river with
almost 7,000 residents, large surface area of
rice fields and farms of cows and pigs could
be under a potential threat of JE emergence.
JE is the leading cause of viral encephalitis in
South East Asia, being endemic in India, Chi-
na, and Japan and all of South East Asia (Das,
2013). It is largely restricted to rural settings
(Self et al., 1973; Solomon et al., 2000) and
the incidence of pigs and marsh birds is cru-
cial in the etiology of JE, as the virus is car-
ried by birds and amplified by pigs (Broom
etal., 2003). The management of paddy wa-
ter strongly influences the transmission of
JE (Keiser et al., 2005). The establishment
of Japanese encephalitis virus (JEV) in new
ecosystems outside of its current range is
difficult (van den Hurk et al., 2009). However,
with the spread of JEV into the Indian sub-
continent, other destinations served by fre-
quent routes of commerce or passenger air
travel (Africa and Europe) also could be at
risk (Weaver and Reisen, 2010).

The present record indicates also the ur-
gent need of further investigation about the
presence of Cx. tritaeniorhynchus in other re-
gions of Greece. The risk for the introduc-
tion and installation in Greece and Europe
of the diseases that this species can transmit
should be taken into consideration by the
local authorities in order to establish effec-
tive control programs against mosquitoes.

This research has been co-financed by the
European Union (European Social Fund-
ESF) and Greek national funds through the
Operational Program “Education and Lifelong
Learning” of the National Strategic Reference
Framework (NSRF)-Research FundingProgram:

© Benaki Phytopathological Institute

‘Heracleitus Il. Investing in knowledge society
through the European Social Fund'.
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>2YNTOMH ANAKOINQ2H

Napovacia tovu gidou¢ Culex tritaeniorhynchus (Diptera:
Culicidae) o€ opulwveg Tng EANGdag

[.X. A0tpa kat N.I. EypavounA

NepiAnYn To €ibog Culex tritaeniorhynchus xataypdgnke oe uPnAéC MANBUCUIAKES TTUKVOTNTEC OE
opulwva otn dutikn EANGSa yia 6 cuvexopeva €Tn (2008-2013). Aedopévou 6Tt EAdXIOTA ATOUA TOU E&i-
doug autou eixav oto mapeABdv oulAeyei oTnVv ATTIKH (2003) Kat 6TL TO KOUVOUTTL AUTO amoTteAel Suvn-
TIKS @opéa maboydvwy yia Tov dvBpwmo, a&loloyeital n onuacia tou idoug yia Tnv mbavr euedavion

TWV aoBevelwv autwv otnv Evpwmn.
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