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ANOPHELINES (DIPTERA, CULICIDAE) IN GRUZA, LEVAC AND TEMNIC, SERBIA
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A total of five anopheline species were found
in dwellings and domestic animal shelters in three neigh-
bouring hilly areas of Serbia, namely: GruZa, Levad and Temnid.
Anopheles plumbeus and A. atroparvus were extremely rare spe-
cies. A, messeae was a predominant species at only one site.
A. claviger was a moderately common species while A. maculi-
pennis was by far the most abundant and predominant species
in Gruza, Levac and Temnic.

- INTRODUCTION

The hilly and mountainous areas of Serbia are free of malaria (Guel-
mino, 1950). Probably therefore the anopheline vectors of malaria were
not- examined before in Gruza, Levac and Temnié, which are three neigh-
bouring hilly areas in central Serbia. Malaria was eradicated in Yugosiavia
after World War 1l (Popovi¢, 1963). However, there is another good reason
for examining anophelines in this country. An unidentified virus was re-
cently recovered out of anopheline mosquitoes of the maculipennis complex
cotlected in Serbia (Gligi¢ and Adamovic, 1976).

AREA EXAMINED

The field examinations were carried out in an area consisting of
three neighbouring parts, namely: Gruza, Lavaé and Temnié.in Serbia. This
is a hilly area lying between latitudes 43° 35" and 44° 00' north, and between
longitudes 20° 35’ and 21°25' east of Greenwich. The area is bordered by
the valley of the river Velika Morava on the east and the valley of the
river Zapadna Morava on the south. These lowlands give place to an area
of hills and low mountains towards the north-west. Three mountains rise-
above the surrounding hilly plateau of this area, namely: Kotlenik (748 m),
Gledicke Planine (922 m), and Juhor (773 m). The valleys of the rivers Gru-

za, Lugomlr Dulenska and Kaleniéska with many narrow trnbutary valleys
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Morava, Zapadna Morava, GruZa and Lugomir consist of recent alluvial§
deposits. Brown forest soils and smonitza soils are found in the hilly are;
while acid, brown and podzolic soils are found in the mentioned mountain:
(Nejgebauer et al., 1961). Gruza, Leva¢ and Temnié¢ experience a modifiec
continental climate, which is moderately warm and humid. The lowest§
average temperature is in January, ranging from —0.8°C (KruSevac) to#
—0.2° C (Kragujevac). The highest average temperature is in July, ranging3
from 22.1°C (Kru$evac) to 22.4° C (Kragujevac). The mean annual rainfal
ranges from 639 mm {Kru§evac) and 660 mm (Rekovac) to 1500 mm (moun
Gleditke Pianine). The main maximum of rainfall is in May and the mai
minimum in February (Milosavijevi¢, 1948).

MATERIAL AND METHODS

i

Anopheline mosquitoes were collected at eight sites situated in Gru-%

7a, Levaé and Temnié, during 1983 and 1984. A total of 2419 anophelmeta-
females was taken in dwelling houses and domestic animal shelters, using *

the technique described in detail in a previous paper (Adamovié¢, 1980). The’}

number of females taken per site ranged from 265 (Belusi¢) to 329 (T-rna-.l’is.f‘

va), with an average of 302 collected females. The samples appear to beg

large enough for valid comparison, 3

RESULTS

Five anopheline species were identified among the examined in
sects and batches of eggs, namely: Anopheles plumbeus Stephens 1829
Anopheles claviger Meigen 1804, Anopheles maculipennis Meigen 1818,
Anopheles messeae Falleroni 1926, and Anopheles atroparvus Van Thuel‘
1927 , 3

Anopheline females of the species A. plumbeus were recorded a
the following two sites: Belusi¢ (3 females or 1.4%) and Planinica (3 fe-3#{
males or 1.3%). The species A. claviger was found at 5 sites or 62. 5% ;
of the eight examined sites. A total of 194 females of this species was Bl
collected. The relative abundance of this species ranged from 8.0% (Seli- 3§}
Ste) to 24.7% (Belusic¢), with an average of 9.8%. E

All other females (2219 or 91.7%) were of indoor resting anopheli: E 4
three neighbouring parts, namely: Gruza, Levaé and Temnié, in Serbia. This i
1789 females deposited eggs suitable for identification, or 80.6% of the |
total of 2219 females. The number of females identified per site ranged i&{
from 162 (Belusi¢) to 287 (Trnava), with an average of 224 identified fe-'7
males. Three sibling species of the maculipennis complex, namely: A. ma- 7§
culipennis, A. messeae and A. atroparvus, were identified on the basis of !
the examined batches of eggs deposited in captivity. The distribution of ¥
the anopheline species in Gruza, Leva¢ and Temni¢ is shown in a sketch
map (Figure 1), while the complete data concerning the abundance of these ’._' '
species are summarized in Table 1. . 4
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Figure 1, A sketch map showing the distribution and relative abundance of the anophe-

line species Anopheles claviger {white), Anopheles maculipennis (black) and
Anopheles messeae (striped), at the following sites examined in Gruza, Levad
and Temni¢, Serbia: 1 — Gro3nica, 2 — Trnava, 3 — Vitkovac, 4 — Belusic, §
-— RaSevica, 6 — Planinica, 7 — Seliste, 8 — Batina (Original).

The species A. maculipennis s.str. was found at all the sites exa-

mined. It was by far the most abundant and predominant species at seven
of the eight sites investigated. The relative abundance of this species rang-
ed from 24.2% (Ra$evica) to 81.9% (Badéina) and 82.2% (Trnava), with an
average of 71.4%. The relative abundance of A. messeae ranged from
9.4% (Vitkovac) to 75.8% (RaSevica), with an average of 18.4%. Three spe-
cimens of the species A. atroparvus were recorded at only one site (Trna-
va) out of eight sites investigated in Gruza, Levaé and Temnié.

In addition, the following four culicine mosquito species were re-
corded in the domestic animal shelters together with the anopheline mos-
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DISCUSSION

A. plumbeus was an extremely rare anopheline mosquito in the exa-
mined sites. According to Pavi§ié¢ (1949) this species is not a rare anophe-
line in the forests of Yugoslavia. The main breeding site of this species is
the water of the rot-holes in old trees. It was also a rare anopheline in the
domestic animal shelters examined previously in the neighbouring hilly
areas, Kader and Takovo (Adamovié, 1982). The species A. claviger was
more widely distributed and more abundant in the domestic animal shelters
than the former anopheline species. It was found at five of the eight sites
examined, with an average relative abundance of 9.8%. A claviger was a
common species at Planinica and Belu$i¢. This species appears to be wi-
dely distributed in Yugoslavia. It was found locally as a common species
resting indoors in Macedonia (Guelmino, 1928; Adamovié, 1981) and Ser-

bia (Adamovié, 1984).

: The anopheline A. maculipennis was by far the most abundant spe-
cies during the present examination in the area of Gruza, Levaé and Tem-
ni¢. The species was previously recorded as a prevailing anopheline in the
area of Jasenica and Lepenica, which are situated north of Gruza and Le-
vat (Adamovié, 1983). Anopheline females of the species A. messeae were
found at five of the eight sites examined in Gruza, Levad and Temnié. it
was not recorded at the following three sites: Belui¢, Planinica and Ba-
¢ina, which are situated in the hilly part of the examined area. The spe-
cies was found at the sites located in the valleys of the rivers Grosnica,
Belica, GruZa and Zapadna Morava. A. messeae was the predominant spe-
cies only at the village of RaSevica, which is situated in close proximity
to some oxbow swamps in the valley of the river Velika Morava (Figure 1).
This is in close agreement with the previous finding of A. messeae as a
prevalent species in the valley of the river Velika Morava (Adamovié and
Sitar, 1977). The third species of the maculipennis complex, A. atroparvus,
was found at the village of Trnava (Table 1). This village is situated in the
valley of the river Belica, which is a tributary of the Velika Morava. A. at-
roparvus is an abundant species in the area with saline and alkaline soils
in Serbia {Adamovié, 1980). There are no such conditions in the hilly areas
of GruZa, Leva& and Temnic. The anopheline A. maculipennis predominates
in these areas because this is an ubiquitous species.
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ANOFEL!NE (DIPTERA, CULICIDAE) U GRUZI, LEVCU ) TEMNICU, SRBIJA
2. ADAMOVIC

SADRZAI

Gruza, Levac i Temnié, tri susedna brdsko-planinska podrugja Srbije,
bila su uglavhom postedena od malarije i pre eradikacije ove bolesti u na-
$oj zemlji. To je verovatno bio razlog §to anofeline, vektori uzroénika ma-
larije, nisu do sada bile ispitivane u tri pomenuta podru¢ja. U ovom radu
su izneseni i komentarisani prvi podatci o rasprostranjenju i relativnoj

brojnosti vrsta roda Anopheles u ovom delu Sumadije. U stanovima i sta-:
jama za domacu stoku nadeno.je ukupno pet vrsta ovog roda, koje su po-
tencijalni vektori ljudskog Plasmodium-a i arbowvirusa. Vrste A. plumbeus |
i A, atroparvus bile su krajnje retke. Vrsta A. messeae je dominirala samo

u selu Radevica u motvarnom delu doline Velike Morave. A. claviger je
bila umereno Gesta vrsta dok je vrsta A. maculipennis dominirala u sedam
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