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HOVERFLY FAUNA (DIPTERA: SYRPHIDAE) OF
THE EASTERN PART OF SERBIA

ABSTRACT: One of the largest families of the order Diptera — hoverflies, are at the
same time one of the most prominent insect groups, being recognized as the second most
important pollinator group, bioindicator species, as well as potential biocontrol agents. Thus,
raising interest in their distribution, biology and ecology is not surprising. As a contribution
to the process of systematizing knowledge on these species, in this paper there are pre-
sented details on the fauna of hoverflies of the eastern part of Serbia. It was done by incor-
porating information on so far published findings, older, but unpublished records, as well as
records collected in recent field trips across 109 localities in Eastern Serbia, all in one place.
The most significant findings are Cheilosia subpictipennis Claussen, 1998 and Paragus
kopdagensis Hayat & Claussen, 1997, published for the first time for Serbia, and 105 species
registered for Eastern Serbia for the first time. Additionally, one potentially new hoverfly
species for science is registered: Paragus aff. testaceus.

KEYWORDS: faunistics, hoverflies, insects, pollinators, species distribution

INTRODUCTION

Hoverflies comprise one of the largest families of the true flies, with more
than 6,200 species known so far (Evenhuis and Pape, 2021). They hold a great
promise for providing dual ecosystem services (Doyle et al., 2020; Dunn et al.,
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2020; Wotton et al., 2019), because of different resource requirements at larval
and adult stage. Adult hoverflies play a vital role in the pollen transmission of over
70% of wildflowers (Doyle et al., 2020; Inouye et al., 2015). Their widespread
distribution, availability of adequate taxonomic keys for species identification,
and heterogeneity of the environmental requirements of the larvae are features
that promote hoverflies into potentially good bioindicators of different ecosystem
conditions and processes (Sommaggio, 1999; Sommaggio and Burgio, 2014;
Popov et al., 2017). Hoverflies represent suitable organisms for studying vari-
ous negative effects on biodiversity, such as agriculture intensification, because
they are particularly mobile (Gao et al., 2020) and are strongly affected by the
standardization in the landscape structures (Dormann et al., 2007).

There is over 60 years of tradition in hoverflies research in Serbia. Due
to such dedication, fauna of most regions of Serbia is well known. Some areas,
mostly mountainous, have been systematically sampled over the years and
faunas of these regions have been published (MiliCi¢ et al., 2018a; Nedeljkovi¢
et al., 2009; Radenkovi¢ et al., 2004; Simi¢ and Vuji¢, 1996 Simi¢ et al., 2008;
Tot et al., 2018 Vuji¢ and Glumac 1994; Vuji¢ and Simi¢, 1994; Vu_]lC et al.,
1998, 2002 van Steenis et al. 2015) However, some gaps have been identified
(Jankovié etal., 2020), as there are areas which still have not been a subject of
targeted faunistic research.

Geomorphological, geological and pedological diversity present in the
Serbian territory, as well as the influence of different climates caused the
wealth of species and ecosystem diversity (Mateji¢ et al., 2020). Landscape
heterogeneity is a habitual feature in the Balkan Peninsula, especially in the
eastern Serbia, which has always attracted attention because of its vast diver-
sity of landforms and species (Lopatin and Matvejev, 1995; Savi¢, 2008). This
part of Serbia is a hilly-mountainous area with a moderate continental steppe
climate (Jaksi¢, 2008; Savi¢, 2008). The largest geological mass of the Balkan
mountain system in the region is the western part of the Stara Planina Moun-
tain, in addition to many other mountains surrounding it (VIah Mountain,
Ozren Mountain and Rtanj Mountain). The western Stara Planina Mountains
are an extension of the Carpathian mountain range and stretches in north-south
direction, east of the Morava valley (Stojanovi¢ et al., 2017). Limestone gorges
and canyons of the eastern Serbia are classified as one of the most significant
centres of floristic diversity in Serbia (Stevanovic et al., 1995). The gorges and
canyons play the role of refugia and therefore have a great richness, originality
and antiquity of their floras (Misi¢, 1981). Western Stara planina Mountains are
placed under strict protection as having “natural merit of first class”. Moreover,
11 natural reserves are present in the region as well (Stojanovi¢ et al., 2017).

Due to devastating anthropogenic effects on the environment, the majority
of ecological research is focusing on investigation of how species cope with
different pressures such as habitat fragmentation and degradation, agriculture
intensification and climate change. Important and complex results stem from
these studies. Faunistic research represents the starting point for obtaining such
results.
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The aim of this study was to give a comprehensive checklist of hoverflies
of the eastern Serbia, in order to contribute to the knowledge of hoverfly fauna
of Serbia and overcome identified survey gaps.

MATERIAL AND METHODS

Sampling of hoverfly fauna was conducted on 107 localities (Table 1).
Records from new field surveys which were carried out for four years (2017—
2019, 2022), as well as unpublished records from previous years were included.
Sites were surveyed by transect walks, length of approximately 1 km, during
sunny days with little or no wind. Specimens were collected by sweeping net,
appropriately prepared, pinned and labelled. In total, more than 8,000 speci-
mens of 284 species were recorded. The entire material is deposited in the
entomological collection of the Department of Biology and Ecology, Univer-
sity of Novi Sad, Serbia (FSUNS). Identification of adults based on external
morphological features and male terminalia was conducted using a Nikon SMZ
745T stereomicroscope. Identification keys and publications were used as fol-
lows: Dusek and Laska (1976), Hippa et al. (2001), Mengual et al. (2015),
Nedeljkovi¢ (2011), Nedeljkovi¢ et al. (2015), Radenkovi¢ (1999), Radenkovié
et al. (1995), Reemer et al. (2005), Speight and Sarthou (2017), van Steenis
(2000), van Steenis and Lucas (2011), van Veen (2004), Vuji¢ (1990, 1992,
1999a, b), Vuji¢ and Milankov (1999), Vuji¢ and Simi¢ (1995-1998), and Vule
et al. (2013). Genus and species names in this study follow Speight (2020).

Table 1. List of sampling localities

Nearest place Locality Latitude Longitude
Besna kobila Klisurica 42.57714 22.10259
Besna kobila Kriva Feja 42.56880 22.17022
Besna kobila Planinarski dom 42.54427 22.18993
Besna kobila Planinarski dom 2 42.54055 22.19742
Besna kobila Planinarski dom 3 42.53494 22.19742
Besna kobila Planinarski dom 4 42.52423 22.20244
Dubasnica-Malinik ~ Adamov potok 44.01845 21.88944
Dubasnica-Malinik Beljevina 44.08510 21.93920
Dubasnica-Malinik Borsko jezero — Savaca 44.09399 22.00878
Dubasnica-Malinik Brestovacka banja 44.06032 22.04291
Dubasnica-Malinik bukova Suma 4398518 21.73012
Dubasnica-Malinik Demizlok 44.01545 21.88708
Dubasnica-Malinik Dubasnica 44.02493 21.83046
Dubasnica-Malinik Dubasnica — loviste 44.07687 21.89084
Dubasnica-Malinik Dubasnica 1 44.08070 21.88500
Dubasnica-Malinik Dubasnica 2 44.08516 21.88539
Dubasnica-Malinik Dubasnica 3 44.10989 21.89700
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Dubasnica-Malinik
Dubasnica-Malinik
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Dubasnica-Malinik
Dubasnica-Malinik
Dubasnica-Malinik
Dubasnica-Malinik
Dubasnica-Malinik
Dubasnica-Malinik
Dubasnica-Malinik
Dubasnica-Malinik
Dubasnica-Malinik
Dubasnica-Malinik
Dubasnica-Malinik
Kucajske planine
Kucajske planine
Kucajske planine
Kucajske planine
Kucajske planine
Kucajske planine
Kucajske planine
Kucajske planine
Kucajske planine
Kucajske planine
Kucajske planine
Kucajske planine
Kucajske planine
Stara planina

Stara planina

Stara planina

Stara planina

Stara planina

Stara planina

Stara planina

Stara planina

Stara planina

Stara planina

Stara planina

Stara planina

Stara planina

Stara planina

Stara planina
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Dubasnica Lunga
Jablanica

ka Maliniku

klisura Lazareve reke

klisura Lazareve reke — vidikovac

Malinik

Malinik — bukova Suma
Malinik — put
Manastiriste

Mikuljska reka
Podgorac

Predsednicka vila
Prerast

uspon na Malinik

Valja Mare

Vojala

Zlot

Crnica — kanjon

Crnica — vlazne livade
Crnica reka

Papratno

Papratno — B. AP.
Papratno — bukova Suma
Papratno — mala kaptaza
Papratno — potok
Pozare

Sisevac

Sisevac — livada
Sisevac — mala kaptaza
Sisevac — potok
Arbinje

Babin zub

Barska livada

Crni vrh

Crni vrh 1

Cukljenik

Dojkinacka reka
Dojkinacka reka — Arbinje
Dojkinacka reka 1
Dojkinacka reka 2
Dojkinacka reka 3
Dojkinci

Dojkinci — Arbinje
Dojkinci 1

Dojkinci 2

44.01432
43.83469
44.00846
44.02808
44.02867
44.00106
44.00713
43.99154
44.01599
44.01796
43.94384
44.08028
44.11912
44.01515
44.03851
44.05645
44.01232
43.95557
43.95613
43.95647
43.95682
43.96049
43.94630
43.97778
43.97085
43.94840
43.95316
43.96550
43.95561
43.94814
43.32322
43.36872
43.26686
43.73743
43.73677
43.27535
43.24389
43.30397
43.22028
43.22401
43.22799
43.28600
43.25331
43.23245
43.25002

21.89387
21.87621
21.97796
21.95935
21.95318
21.90207
21.95433
21.89966
21.97761
21.90593
21.94052
21.88719
21.89863
21.94462
21.91934
21.84767
21.98203
21.56535
21.58886
21.56423
21.60598
21.61675
21.59966
21.54952
21.62112
21.60313
21.60281
21.60153
21.60234
21.61042
22.80572
22.61543
22.55925
22.36081
22.35687
22.07019
22.77694
22.78317
22.80947
22.79850
22.79062
22.76500
2277189
22.78149
22.77669
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Stara planina
Stara planina
Stara planina
Stara planina
Stara planina
Stara planina
Stara planina
Stara planina
Stara planina
Stara planina
Stara planina
Stara planina
Stara planina
Suva planina
Suva planina
Suva planina
Suva planina
Suva planina
Suva planina
Suva planina
Suva planina
Suva planina
Suva planina
Suva planina
Suva planina
Suva planina
Suva planina
Suva planina

Svrljiske planine

Golema reka

iznad Arbinja

iznad Toplog Dola
Kalna

Mala Lukanja
Midzor

Pilj

Planinica

put ka Babinom zubu
Rekitska reka

Rsovei

RZzana — Dojkinci
sliv reke Temske

sliv Rekitske reke
sliv Toplodolske reke
spomenik

Temska

Temska — Topli Do
Temstica

Topli Do

Topli Do-Pilj

Topli Do-Pilj 1

Topli Do-Pilj 2

Topli Do-Pilj 3

Topli Do-Pilj 4
Zarkova ¢uka
Zavojsko jezero
Zivadinov dol
Bancarevo

Bojanine vode

Crni vrh

Cukljenik

Cukljenik — Donja Studena
Cukljenik — Gornja Studena
Gornja Studena
Gornja Studena — Bojanine vode
ispred Cukljenika
Jelasnica

Jelasnica — Donja Studena
Jelasnica — Kunovica
Jelasnicka klisura
Kunovica

Si¢evacka klisura
Si¢evacki potok

43.36844
43.28903
43.31380
43.41015
43.23587
43.39490
43.36058
43.83682
43.38278
43.38268
43.17152
43.17482
43.26845
43.37136
42.60666
43.26778
43.25995
43.29039
43.16925
43.33936
43.35191
43.34919
43.34005
43.34236
43.33759
43.38300
43.24430
43.17145
43.17160
43.22601
43.40123
43.27222
43.26912
43.24119
43.24978
43.22118
43.27601
43.28884
43.28490
43.29769
43.25335
43.29971
43.32710
43.34219

22.62854
22.74014
22.63771
22.43009
22.69318
22.68341
22.67825
22.12349
22.60924
22.70053
22.77981
22.82812
22.56018
22.64419
22.35804
22.56150
22.55247
22.59588
22.79391
22.68821
22.68088
22.67947
22.68481
22.69245
22.67305
22.63300
22.65672
22.93312
22.06360
22.10678
22.60740
22.07361
22.08885
22.11121
22.10505
22.11322
22.07824
22.06892
22.06199
22.07089
22.07014
22.10346
22.11367
22.07455




RESULTS
Species findings:

Baccha elongata (Fabricius, 1794)

Dubagnica-Malinik: Demizlok, 31.04.1989, 2 43, 1 @, leg. A. Vuji¢,
12.06.1994, 1 &, leg. V. Milankov; Duba$nica-Malinik: klisura Lazareve reke,
06.07.1985,1 &, 1 Q, leg. A. Vuji¢, 12.07.1985,1 4, 1 @, leg. A. Vuji¢, 13.05.1994,
1 &, leg. S. Radenkovi¢, 29.04.1997, 1 &, leg. P. Radisi¢; Dubasnica-Malinik:
Manastiriste, 17.06.1997, 2 99, leg. A. Vuji¢; Dubasnica-Malinik: Prerast,
12.08.1994, 3 443, leg. A. Vuji¢, S. Simi¢; Kucajske planine: Crnica — vlaZne
livade, 23.07.1986, 1 &, leg. A. Vuji¢; Kucajske planine: Papratno, 26.07.1986,
2 43, leg. A. Vuji¢, 27.07.1986, 2 99, leg. A. Vuji¢; Stara planina: Arbinje,
20.06.2012, 1 &, leg. A. Vuji¢; Stara planina: Dojkinacka reka, 29.05.1988, 1
d, leg. A. Vuji¢; Stara planina: Topli Do, 28.05.1987, 1 &, leg. A. Vuji¢; Suva
planina: Jelasnica, 02.05.1988, 1 €, leg. A. Vujic.

Published material: Simi¢ and Vuji¢, 1996.

Brachyopa bicolor (Fallén, 1817)

Dubasnica-Malinik: Demizlok, 14.05.1994, 7 33, leg. A. Vuji¢, D. Radnovi¢;
Dubasnica-Malinik: klisura Lazareve reke, 03.05.1996, 2 JJ, leg. A. Vujic.

Published material: Simi¢ and Vuji¢, 1996; Vuji¢, 1991.

Brachyopa dorsata Zetterstedt, 1837

Published material: Simi¢ and Vuji¢, 1996; Vuji¢, 1991.

Brachyopa insensilis (Collin, 1939)

Besna kobila: Planinarski dom, 03.05.2011, 2 33, leg. A. Vuji¢; Dubasnica-
-Malinik: Demizlok, 14.05.1994, 1 &, leg. A. Vuji¢, 20.05.1996, 1 &, leg. A. Vujié,
12.06.1996, 1 &, leg. V. Milankov; Duba$nica-Malinik: klisura Lazareve reke,
29.04.1995, 1 &, leg. D. Radnovi¢, 30.04.2008, 1 &, leg. P. Radisi¢.

Brachyopa maculipennis Thompson, 1980

Dubagnica-Malinik: Demizlok, 14.05.1994, 1 &, leg. A. Vuji¢, 19.05.1996,
2 33, leg. A. Vuji¢, 07.06.1997, 1 @, leg. A. Vuji¢; Dubasnica-Malinik: klisura
Lazareve reke, 31.04.1989, 1 9, leg. A. Vuji¢; Stara planina: Dojkinci 1, 01.05.2017,
1 Jd, leg. A. Vujié. y

Published material: Simi¢ and Vuji¢, 1996; Vuji¢, 1991.

Brachyopa panzeri Goffe, 1945

Duba$nica-Malinik: klisura Lazareve reke, 31.04.1989, 1 &, leg. A. Vujic,
15.05.1993, 1 &, leg. A. Vujié.

Brachyopa pilosa Collin, 1939

Dubagnica-Malinik: Demizlok, 14.05.1994, 1 &, leg. A. Vuji¢, 12.06.1994,
1 Q, leg. S. Radnovi¢, 19.05.1996, 1 &, leg. A. Vuji¢; Dubasnica-Malinik:
Dubagnica 2, 28.04.2017, 1 &, leg. A. Vujié.

Brachyopa plena Collin, 1939

Published material: Vuji¢, 1991.

Brachyopa testacea (Fallén, 1817)

Dubasnica-Malinik: klisura Lazareve reke — vidikovac, 03.05.2012, 1 9,
leg. A. Vujic.
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Brachyopa vittata Zetterstedt, 1843

Stara planina: Arbinje, 20.06.2012, 1 &, leg. A. Vujié.

Brachypalpoides lentus (Meigen, 1822)

Dubasnica-Malinik: klisura Lazareve reke, 21.05.1996, 2 33, leg. A. Vujic.

Brachypalpus chrysites Egger, 1859

Duba$nica-Malinik: klisura Lazareve reke, 1 3, 01.04.1994, leg. A. Vujic.

Published material: Vuji¢ and Radovi¢, 1990.

Brachypalpus laphriformis (Fallén, 1816)

Stara planina: Dojkinci 2, 19.06.2017, 2 33, leg. A. Vujié.

Brachypalpus valgus (Panzer, 1798)

Besna kobila: Planinarski dom, 03.05.2017, 1 &, leg. A. Vuji¢; Dubasnica-
-Malinik: Demizlok, 04.05.1996, 1 &, leg. S. Radenkovi¢; Dubasnica-Malinik:
Dubasnica Lunga, 05.05.1996, 2 343, leg. P. Radisi¢, 21.05.1996, 1 &, leg. A.
Vuji¢; Dubasnica-Malinik: klisura Lazareve reke, 01.04.1994, 1 &, leg. A. Vuji¢,
23.04.1996, 1 @, leg. A. Vuji¢, 19.04.1997, 2 92, leg. A. Vuji¢, 29.04.1997, 1 &,
leg. A. Vuji¢. 5

Published material: Simi¢ and Vuji¢, 1996; Vuji¢ and Radovi¢, 1990.

Callicera aurata (Rossi, 1790)

Dubasnica-Malinik: ka Maliniku, 27.08.2022, 1 9, leg. T. Tot.

Caliprobola speciosa (Rossi, 1790)

Dubasnica-Malinik: Demizlok, 14.05.1994, 1 &, leg. A. Vuji¢; Dubasnica-
-Malinik: Dubasnica — loviste, 05.06.1993, 1 &, leg. A. Vuji¢; Suva planina:
Bojanine vode, 28.05.1988, 2 43, 2 99, leg. A. Vujié.

Ceriana conopsoides (Linnacus, 1758)

Dubasnica-Malinik: klisura Lazareve reke, 05.06.1989, 1 ©, leg. A. Vujié,
30.06.1989, 1 9, leg. A. Vuji¢; Stara planina: Kalna, 31.05.1998, 1 Q, leg. A.
Vuji¢; Stara planina: Topli Do, 20.07.2017, 1 ¢, leg. A. Vujic.

Published material: Simi¢ and Vuji¢, 1996.

Chalcosyrphus eunotus (Loew, 1783)

Dubasnica-Malinik: Demizlok, 12.06.1994, 1 2, leg. A. Vuji¢; Dubasnica-
-Malinik: Dubasnica Lunga, 15.05.1994, 1 &, leg. D. Radnovic.

Chalcosyrphus nemorum (Fabricius, 1805)

Dubasnica-Malinik: Dubasnica Lunga, 21.05.1996, 1 &, leg. A. Vuji¢,
02.06.1996, 1 &, leg. A. Vujié.

Published material: Milankov et al., 1995; Vuji¢ and Milankov, 1999.

Chalcosyrphus valgus (Gmelin, 1790)

Published material: Vuji¢ and Milankov, 1999.

Cheilosia aerea Dufour, 1848

Besna kobila: Klisurica, 02.05.2017, 1 @, leg. A. Vuji¢; Besna kobila:
Planinarski dom, 02.05.2017, 2 43, leg. B. Ivosevi¢, M. Mili¢i¢, 18.07.2017,1 ,
leg. A. Vuji¢, 19.07.2017, 1 ¢, leg. A. Vuji¢; Dubasnica-Malinik: Demizlok,
07.05.1997, 4 33, leg. P. Radisi¢, 19.05.1996, 1 2, leg. A. Vuji¢, 01.07.1998, 1 &,
leg. A. Vuji¢; Dubasnica-Malinik: Dubasnica 1, 28.04.2017, 1 &, leg. A. Vuji¢;
Dubasnica-Malinik: Dubasnica Lunga, 01.07.1998, 1 &, leg. A. Vuji¢; Dubasnica-
-Malinik: klisura Lazareve reke, 29.04.1995, 19 373, leg. A. Vujié, S. Radenkovi,
03.05.1996, 3 33, 1 9, leg. A. Vuji¢, 21.05.1996, 2 343, leg. A. Vuji¢, 21.07.1997,

13



13,299, leg. A. Vuji¢, 21.08.1997, 1 &, leg. A. Vuji¢, 05.05.2012, 1 ©, leg.
A. Vuji¢; Dubasnica-Malinik: klisura Lazareve reke — vidikovac, 18.05.1996,
1 3, leg. A. Vuji¢, 17.06.1997, 1 &, leg. A. Vuji¢; Dubasnica-Malinik: Manasti-
riste, 03.05.1996, 1 &, leg. S. Radenkovi¢, 21.05.1996, 1 &, leg. N. Dozi¢, 07.06.
1997, 1 &, leg. P. Radisi¢; Dubasnica-Malinik: Podgorac, 02.06.1996, 4 4,
leg. A. Vuji¢, S. Radenkovi¢; Stara planina: Dojkinci, 20.06.2012, 2 373, leg.
A. Vuji¢; Stara planina: Dojkinci 1, 19.06.2017, 2 33, leg. A. Vuji¢; Stara
planina: iznad Toplog Dola, 20.07.2017, 2 99, leg. A. Vuji¢; Stara planina:
Topli Do, 20.07.2017, 1 €, leg. A. Vujic.

Published material: Simi¢ and Vuji¢, 1996 (as Cheilosia zetterstedti Becker,
1894); Vuji¢, 1996.

Cheilosia albipila Meigen, 1838

Dubasnica-Malinik: Demizlok, 30.04.1995, 1 &, 1 @, leg. A. Vuji¢; Du-
basnica-Malinik: Dubasnica 1, 28.04.2017, 1 €, leg. A. Vuji¢; Dubasnica-Ma-
linik: Dubasnica 2, 28.04.2017, 3 33, 1 @, leg. B. Ivosevi¢, M. Mili¢i¢; Duba-
Snica-Malinik: Dubagnica Lunga, 05.05.1996, 4 33, leg. A. Vuji¢, 21.05.1996,
2 99, leg. A. Vuji¢; Dubasnica-Malinik: klisura Lazareve reke, 23.04.1996, 4 37,
leg. A. Vuji¢, 03.05.1996, 1 2, leg. A. Vuji¢, 19.04.1997, 1 &, leg. D. Radnovic,

Published material: Simi¢ and Vuji¢, 1996; Vuji¢, 1996.

Cheilosia albitarsis (Meigen, 1822)

Dubasnica-Malinik: Demizlok, 04.06.1995, 3 99, leg. A. Vuji¢, 20.05.1996,
2 43, leg. A. Vuji¢, 07.06.1996, 1 3, 2 99, leg. A. Vuji¢; Dubasnica-Malinik:
Dubasnica 1, 28.04.2017, 1 &, leg. B. Ivosevi¢, M. Mili¢i¢, 20.06.2017, 1 9, leg.
M. Mili¢i¢, Z. Nedeljkovi¢, T. Tot, Dubasnica-Malinik: Dubasnica 2, 28.04.2017,
1 &, leg. A. Vuji¢; Dubasnica-Malinik: Duba$nica Lunga, 02.06.1996, 5 44,
leg. A. Vuji¢; Dubasnica-Malinik: ka Maliniku, 27.04.2017, 2 373, leg. A. Vujié,
B. Ivosevi¢, M. Mili¢i¢; Dubasnica-Malinik: klisura Lazareve reke, 03.05.1994,
1 &, leg. A. Vuji¢; Dubasnica-Malinik: Predsednicka vila, 24.05.2013, 2 44,
leg. A. Vuji¢, L. Likov, M. Mili¢i¢; Stara planina: Dojkinci, 20.06.2012, 1 &,
leg. A. Vuji¢; Stara planina: Dojkinci 1, 19.06.2017, 5 99, leg. A. Vuji¢, M.
Mili¢i¢, Z. Nedeljkovi¢, T. Tot; Stara planina: Dojkinci 2, 19.06.2017, 1 &, 6
Q9Q, leg. A. Vuji¢, M. Mili¢i¢, Z. Nedeljkovi¢, T. Tot; Stara planina: Tem§tica,
11.07.2011, 1 9, leg. A. Vujic.

Published material: $imi¢ and Vuji¢, 1996; Vujic, 1996.

Cheilosia antiqua (Meigen, 1822)

Dubagnica-Malinik: klisura Lazareve reke, 03.05.1996, 1 &, leg. A. Vuji¢;

Published material: Simi¢ and Vujié, 1996; Vujié, 1996.

Cheilosia barbata Loew, 1857

Besna kobila: Planinarski dom, 20.05.2017, 3 343, leg. A. Vuji¢, B. Ivosevic,
M. Mili¢i¢; Dubasnica-Malinik: Demizlok, 19.05.1996, 1 ¢, leg. A. Vuji¢; Du-
basnica-Malinik: Dubasnica 1, 28.04.2017, 1 9, leg. A. Vuji¢; Dubasnica-Ma-
linik: Manastiriste, 17.06.1997, 1 @, leg. A. Vuji¢; Stara planina: Dojkinci 2,
19.06.2017, 2 33, leg. A. Vuji¢; Stara planina: Temstica, 11.07.2011, 1 Q, leg.
A. Vuji¢; Stara planina: Topli Do, 28.08.2022, 1 d, leg. T. Tot.

Published material: $imi¢ and Vuji¢, 1996 Vuji¢, 1996.
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Cheilosia bracusi Vuji¢ & Claussen, 1994

Dubasnica-Malinik: Dubasnica 1, 28.04.2017, 1 ¢, leg. A. Vuji¢; Dubasni-
ca-Malinik: Dubasnica 2, 28.04.2017, 1 9, leg. A. Vuji¢; Dubasnica-Malinik:
klisura Lazareve reke, 05.05.2012, 1 &, leg. A. Vuji¢; Stara planina: Dojkinacka
reka, 02.06.2013, 1 &, 1 Q, leg. A. Vuji¢; Stara planina: Dojkinci 1, 01.05.2017,
1 @, leg. B. IvoSevi¢, M. Mili¢i¢; Stara planina: Dojkinci 2, 01.05.2017, 4 44,
leg. A. Vujic.

Published material: Simi¢ and Vuji¢, 1996; Vuji¢, 1996; Vuji¢ and Claussen,
1994.

Cheilosia brunnipennis (Becker, 1894)

Dubasnica-Malinik: Demizlok, 30.04.1995, 1 9, leg. S. Radenkovi¢,
04.05.1996, 1 9, leg. M. Radisi¢; Dubasnica-Malinik: klisura Lazareve reke,
03.05.1994, 1 @, leg. A. Vuji¢, 29.04.1995, 3 33, 2 99, leg. A. Vuji¢, 23.04.1996,
13,19, leg. A. Vuji¢, 02.05.1996, 1 9, leg. S. Radenkovi¢, 19.04.1997, 2 99,
leg. A. Vuji¢, P. Radisi¢, 29.04.1997, 1 @, leg. A. Vuji¢, 20.06.1997, 2 99, leg.
A. Vuji¢; Suva planina: Jelasmcka klisura, 25.04.1996, 2 3J, leg. A. Vujic.

Published material: Simi¢ and Vuji¢, 1996; Vuji¢, 1996; Vuji¢ and Siko-
parija, 2001.

Cheilosia canicularis (Panzer, 1801)

Stara planina: iznad Arbinja, 26.08.2013, 1 &, leg. A. Vujic.

Published material: Simi¢ and Vujié, 1996 Vuji¢, 1996; Vuji¢ and Siko-
parija, 2001.

Cheilosia carbonaria Egger, 1860

Stara planina: Arbinje, 20.06.2012, 3 3J, leg. A. Vujic.

Cheilosia chrysocoma (Zetterstedt 1843)

Published material: Simi¢ and Vuji¢, 1996; Vuji¢, 1996.

Cheilosia cumanica Szilady, 1938

Dubasnica-Malinik: Demizlok, 30.04.1995, 3 44, leg. A. Vuji¢, 23.08.1995,
1 &, leg. A. Vuji¢, 17.05.1996, 1 &, leg. A. Vuji¢, 07.06.1997, 1 3, leg. A. Vuji¢,
01.07.1998, 2 43, leg. A. Vuji¢, 23.06.2012, 1 2, leg. A. Vuji¢, 22.07.2017, 2
9, leg. A. Vuji¢; Dubasnica-Malinik: Dubasnica 2, 28.04.2017, 3 43, 1 ¢,
leg. A. Vuji¢; Dubasnica-Malinik: Duba$nica Lunga, 01.07.1998, 3 443, leg. A.
Vuji¢; Dubasnica-Malinik: ka Maliniku, 27.04.2017, 1 &, 2 99, leg. A. Vujic¢,
21.06.2017, 1 &, leg. A. Vuji¢; Dubasnica-Malinik: klisura Lazareve reke,
29.04.1995, 3 34, leg. A. Vuji¢, 22.08.1995, 1 9, leg. A. Vuji¢, 24.08.1995, 1
d, leg. A. Vuji¢, 23.04.1996, 3 43, leg. A. Vuji¢, 03.05.1996, 7 33, leg. A. Vuji¢,
21.05.1996, 3 34, 1 Q, leg. A. Vuji¢, 01.06.1996, 1 Q, leg. A. Vuji¢, 19.04.1997,
28 44, 1 Q, leg. A. Vuji¢, R. Mi¢i¢, P. Radisi¢, D. Radnovi¢, 29.04.1997, 5 43,
leg. A. Vuji¢, 20.05.1997, 3 43, leg. A. Vuji¢, 25.07.1997, 5 33, 1 ¢, leg. A.
Vuji¢, 21.08.1997, 1 J, leg. A. Vuji¢, 19.09.1997, 1 &, leg. A. Vuji¢, 05.05.2012,
1 &, leg. A. Vuji¢; Dubasnica-Malinik: klisura Lazareve reke — vidikovac,
03.05.1996, 1 4, 1 @, leg. A. Vuji¢; Dubasnica-Malinik: Malinik, 29.04.2017,
1 &, leg. A. Vuji¢; Dubasnica-Malinik: Manastiriste, 03.06.1996, 1 &, leg. S.
Radenkovic. 5

Published material: Simi¢ and Vuji¢, 1996; Vuji¢, 1996.
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Cheilosia cynocephala Loew, 1840

Dubasnica-Malinik: Dubasnica Lunga, 22.08.1997, 1 ¢, leg. A. Vuji¢;
Dubasnica-Malinik: klisura Lazareve reke, 21.08.1997, 1 @, leg. A. Vuji¢,
19.09.1997, 2 99, leg. A. Vujié.

Published material: Vuji¢, 1996.

Cheilosia fasciata Schiner & Egger, 1853

Dubasgnica-Malinik: Dubasnica 2, 28.04.2017, 1 &, 1 @, leg. A. Vuji¢é;
Dubasnica-Malinik: DubaSnica Lunga, 05.05. 1996, 1 4,2 99, leg. A. Vujié.

Published material: Simi¢ and Vujié, 1996; Vquc 1996.

Cheilosia flavipes (Panzer, 1798)

Besna kobila: Planinarski dom 2, 03.05.2017, 1 @, leg. B. Ivosevi¢, M.
Mili¢i¢; Dubasnica-Malinik: Brestovacka banja, 04.05.1996, 1 ¢, leg. M.
Radisi¢; Dubasnica-Malinik: Demizlok, 30.04.1995, 3 34, 1 @, leg. A. Vujic¢,
S. Radenkovi¢, P. Radisi¢, 04.05.1996, 1 @, leg. A. Vuji¢, 19.05.1996, 2 3, 2
99, leg. N. Dozi¢; Dubasnica-Malinik: Dubasnica 3, 28.04.2017, 1 €, leg. A.
Vuji¢; Dubasnica-Malinik: klisura Lazareve reke, 29.04.1995, 1 &, leg. S.
Radenkovi¢, 03.05.1996, 1 &, leg. P. Radisi¢; Dubasnica-Malinik: klisura Laza-
reve reke — vidikovac, 03.05.2012, 1 &, leg. A. Vuji¢; Stara planina: Dojkinci
2,01.05.2017, 1 &, leg A. Vujié.

Published material: Simi¢ and Vuji¢, 1996; Vuji¢, 1996.

Cheilosia frontalis Loew, 1857

Besna kobila: Planinarski dom, 03.05.2017, 14 343, leg. A. Vuji¢, B. Ivose-
vi¢, M. Mili¢i¢; Besna kobila: Planinarski dom 2, 1 &, 2 99, leg. B. Ivosevié,
M. Mili¢i¢; Besna kobila: Planinarski dom 3, 03.05.2017, 2 3&, 2 99, leg. A.
Vuji¢, B. Ivosevi¢, M. Mili¢i¢; Stara planina: Dojkinci 2, 01.05.2017, 4 37, leg.
A. Vuji¢, B. IvoseV1c M. M111c1c

Published material: Simi¢ and Vuji¢, 1996.

Cheilosia gagatea L.oew, 1857

Published material: Vujié and Radenkovi¢, 1996.

Cheilosia gigantea (Zetterstedt, 1838)

Dubasnica-Malinik: Demizlok, 04.06.1995, 1 ©, leg. A. Vuji¢, 07.06.1997,
2 99, leg. M. Radisi¢; Dubasnica-Malinik: Dubasnica 2, 28.04.2017, 2 44,
leg. A. Vuji¢; Dubasnica-Malinik: Dubasnica 3, 28.04.2017, 1 &, leg. A. Vuji¢;
Dubasnica-Malinik: Dubasnica Lunga, 1 &, 21.05.1996, V. Milankov; Stara
planina: Babin zub, 21.06.2012, 1 ¢, leg. A. Vuji¢; Stara planina: Dojkinci 2,
01.05.2017, 1 &, leg B. Ivosev1c M. Milici¢.

Published material: Simi¢ and Vuji¢, 1996; Vujic, 1996.

Cheilosia grossa (Fallén, 1817)

Dubasnica-Malinik: Dubasnica Lunga, 1 9, leg. S. Radenkovi¢; Dubasnica-
-Malinik: klisura Lazareve reke, 13.04.1996, 1 J, leg. P. Radisi¢, 23.04.1996,
3 99, leg. A. Vuji¢; Dubasnica-Malinik: Manastiriste, 23.04.1996, 4 99, leg.
A. Vuji¢, R. Mici¢.

Published material: Simi¢ and Vuji¢, 1996; Vuji¢, 1996.

Cheilosia herculana Bradescu, 1982

Besna kobila: Kriva Feja, 12.09.2020, 1 9, leg. A. Vuji¢, L. Likov, M. Ran-
kovi¢, T. Tot.
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Cheilosia himantopus (Panzer, 1798)

Dubasnica-Malinik: Demizlok, 08.06.2011, 1 ¢, leg. A. Vuji¢; Dubasnica,
Dubasnica 2, 28.04.2017, 1 &3, leg. A. Vuji¢; Duba$nica-Malinik: klisura Lazare-
ve reke, 28.04.2022, 1 &, leg. T. Tot; Stara planina: Dojkinci, 20.06.2012, 1 &,
leg. A. Vujic. 5

Published material: Vuji¢, 1996; Vuji¢ and Sikoparija, 2001.

Cheilosia hypena Becker, 1894

Besna kobila: Kriva Feja, 02.05.2017, 4 37, leg. A. Vuji¢, B. IvoSevié, M.
Mili¢i¢; Dubasnica-Malinik: Demizlok, 19.05.1996, 1 9, leg. A. Vuji¢; Duba-
Snica-Malinik: Dubagnica 1, 20.06.2017, 1 &, 1 @, leg. M. Mili¢i¢, Z. Nedel;j-
kovi¢, T. Tot; Dubasnica-Malinik: klisura Lazareve reke — vidikovac, 18.05.
1996, 4 99, leg. N. Dozi¢, 03.05.2012, 2 33, 10 9, leg. A. Vuji¢; Duba$nica-
-Malinik: klisura Lazareve reke, 29.04.1995, 4 43, leg. A. Vuji¢, 04.05.2012,
2 33, leg. A. Vuji¢, 27.04.2017, 1 &, leg. A. Vuji¢; Dubasnica-Malinik: Mana-
stiriSte, 30.04.2011, 1 &, leg. A. Vuji¢; Dubasnica-Malinik: Malinik, 29.04.2017,
14,2 29, leg. A. Vuji¢; Dubasnica-Malinik: ka Maliniku, 27.04.2017, 2 44,
leg. A. Vujic.

Published material: Vuji¢, 1996.

Cheilosia illustrata Harris, 1780

Dubasnica-Malinik: DemiZzlok, 12.06.1994, 1 &, leg. S. Radenkovi¢; Stara
planina: Dojkinacka reka — Arbinje, 02.07.2012, 1 &, leg. P. Radisi¢.

Published material: Vuji¢, 1996.

Cheilosia impressa (Loew, 1840)

Besna kobila: Planinarski dom, 02.05.2017, 1 &, leg. A. Vuji¢; Dubasnica-
-Malinik: Demizlok, 07.06.1997, 1 &, leg. M. Radisi¢, 23.06.2012, 1 9, leg. A.
Vuji¢; Dubasnica-Malinik: Dubagnica Lunga, 02.06.1996, 1 &, leg. M. Zivkovic;
Dubasnica-Malinik: klisura Lazareve reke, 11.06.1994, 1 &, leg. V. Milankov;
Dubagnica-Malinik: Predsednicka vila, 24.05.2013, 1 &, leg. A. Vuji¢, L. Likov,
M. Mili¢i¢; Stara planina: Babin zub, 21.06.2012, 1 4, 2 99, leg. A. Vuji¢, J.
Acanski, L. Likov, J. Stepanov, 24.08.2013, 2 99, leg. A. Vuji¢, B. Ivosevié,
L. Likov, M. Mili¢i¢; Stara planina: Dojkinci, 20.06.2012, 4 &, leg. A. Vuji¢;
Stara planina: Dojkinci 2, 19.06.2017, 1 &, leg. A. Vuji¢; Stara planina: iznad
Arbinja, 26.08.2013, 2 &, leg. A. Vuji¢; Stara planina: Topli Do, 28.08.2022,
1 &, leg. T. Tot. 5

Published material: Simi¢ and Vuji¢, 1996; Vuji¢, 1996.

Cheilosia insignis Loew, 1857

Dubasnica-Malinik: Demizlok, 30.04.1995, 1 &, 2 99, leg. A. Vuji¢, 04.05.
1996, 2 99, leg. A. Vuji¢, 20.05.1996, 1 9, leg. A. Vuji¢; Dubasnica-Malinik:
Malinik: 29.04.2017, 1 &, 2 99, leg. B. IvoSevi¢, M. Milicic.

Published material: Vuji¢ and Radenkovi¢, 1996.

Cheilosia laticornis Rondani, 1857

Dubasnica-Malinik: Demizlok, 23.06.2012, 1 &, leg. A. Vuji¢; Stara planina:
Babin zub, 09.07.2011, 1 9, leg. A. Vuji¢.

Cheilosia latifrons (Zetterstedt, 1843)

Suva planina: Kunovica, 25.04.1996, 2 99, leg. A. Vuji¢.
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Cheilosia lenis Becker, 1894

Stara planina: Arbinje, 20.06.2012, 1 , leg. A. Vuji¢; Stara planina: Doj-
kinci 2, 01.05.2017, 1 &, leg. B. IvoseV1c M. Milicié.

Published material: $imi¢ and Vuji¢, 1996; Vuji¢, 1996; Vujic et al., 1993/
1994,

Cheilosia lenta (Becker, 1894)

Besna kobila: Planinarski dom 2, 03.05.2017, 1 &, leg. B. IvoSevi¢, M.
Mili¢i¢; Stara planina: Dojkinci 2, 01.05.2017, 1 &, 1 @, leg. A. Vuji¢, B. Ivo-
Sevi¢, M. Milici¢; Stara planina: spomenik, 1 ¢, 30.04.1987, leg. A. Vuji¢.

Published material: $imi¢ and Vuji¢, 1996; Vuji¢ et al., 1993/1994.

Cheilosia longula (Zetterstedt, 1838)

Besna kobila: Planinarski dom, 18.07.2017, 1 &, leg. A. Vuji¢, 19.07.2017,
1 9, leg. A. Vujic.

Cheilosia melanura (Becker, 1894)

Besna kobila: Planinarski dom 2, 03.05.2017, 1 &, leg. B. IvoSevi¢, M.
Mili¢i¢; Duba$nica-Malinik: Demizlok, 30.04.1995, 1 &, leg. A. Vuji¢, 04.05.
1996, 2 44, leg. A. Vujic, S. Radenkovié.

Published material: Simi¢ and Vuji¢, 1996; Vujic, 1996.

Cheilosia mutabilis (Fallén, 1817)

Dubasnica-Malinik: Demizlok, 04.06.1995, 7 4J, leg. A. Vuji¢, S.
Radenkovi¢, 07.06.1997, 3 3, 3 99, leg. M. Radisi¢, P. Radisi¢; Dubasnica-
-Malinik: klisura Lazareve reke, 29.04.1995, leg. A. Vuji¢; Stara planina: Doj-
kinci, 20.06.2012, 1 &, leg. A. Vuji¢; Stara planina: Dojkinci 2, 19.06.2017, 1 &,
1 9, leg. A. Vuji¢, M. Mili¢i¢, Z. Nedeljkovi¢, T. Tot.

Published material: Vuji¢, 1996.

Cheilosia nebulosa (Verrall, 1871)

Dubasnica-Malinik: klisura Lazareve reke, 19.04.1997, leg. P. Radisi¢;
Dubagnica-Malinik: Manastiriste, 23.04.1996, 1 &, leg. A. Vuji¢; Stara planina:
Dojkinci 2, 01.05.2017, 1 &, leg. A. Vuji¢; Stara planina: Topli Do, 30.04.2022,
1 9, leg. T. Tot.

Published material: Vuji¢, 1996.

Cheilosia nigripes (Meigen, 1822)

Dubasnica-Malinik: Demizlok, 20.05.1996, leg. A. Vuji¢; Dubasnica-Ma-
linik: Dubasnica Lunga, 02.06.1996, 1 &, leg. A. Vuji¢; Duba$nica-Malinik: klisura
Lazareve reke, 04.05.2012, 2 43, leg. A. Vuji¢; Dubasnica-Malinik: klisura
Lazareve reke — vidikovac, 18.05.1996, 1 3, leg. A. Vuji¢; Stara planina: Babin
zub, 21.06.2012, 1 &, leg. A. Vuji¢; Stara planina: Crni vrh, 08.05.1988, 6 4,
leg. A. Vuji¢; Stara planina: Dojkinacka reka, 02.06.2013, 2 33, leg. A. Vuji¢;
Stara planina: Dojkinci, 20.06.2012, 1 &, leg. A. Vuji¢; Stara planina: Dojkinci
2,01.05.2017, 1 &, leg. B. Ivosevi¢, M. Mili¢i¢; Stara planina: Topli Do, 30.04.
2022 1 &, leg. T. Tot.

Published material: $imi¢ and Vuji¢, 1996; Vujic, 1996.

Cheilosia orthotricha Vuji¢ & Claussen, 1994

Published material: Simi¢ and Vuji¢, 1996; Vuji¢, 1996, Vuji¢ and Claussen,
1994, Vuji¢ and Sikoparija, 2001.
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Cheilosia pagana (Meigen, 1822)

Dubasnica-Malinik: Dubasnica 2, 28.04.2017, 1 &, 1 Q, leg. B. Ivosevic,
M. Mili¢i¢; Stara planina: Dojkinci 2, 01.05.2017, 1 &, 1 @, leg. A. Vuji¢, B.
Ivosevi¢, M. Mili¢i¢; Stara planina: Topli Do, 28.08.2022, 1 &, leg. T. Tot; Suva
planina: Kunovica, 25.04.1996, 1 &, leg. A. Vujic.

Published material: Simi¢ and Vuji¢, 1996; Vuji¢, 1996.

Cheilosia pascuorum Becker, 1894

Besna kobila: Klisurica, 02.05.2017, 1 &, leg. B. Ivosevi¢, M. Mili¢i¢;
Dubasnica-Malinik: Demizlok, 14.05.1994, 3 33, leg. V. Milankov, S. Raden-
kovi¢, 20.05.1996, 1 &, leg. A. Vuji¢; DubaSnica-Malinik: Dubasnica 2, 28.04.2017,
1 &, leg. A. Vuji¢; Dubasnica-Malinik: Dubasnica Lunga, 15.05.1994, 1 &, leg.
D. Radnovi¢; Dubasnica-Malinik: klisura Lazareve reke, 03.05.1994, 1 &, leg.
A. Vuji¢; Dubagnica-Malinik: Mikuljska reka, 04.06.1993, 1 J, leg. D. Rad-
novic.

Published material: Simié¢ and Vuji¢, 1996; Vujic, 1996.

Cheilosia personata Loew, 1857

Stara planina: Dojkinci 2, 19.06.2017, 1 ¢, leg. M. Mili¢i¢, Z. Nedeljkovic,
T. Tot.

Published material: Simié¢ and Vuji¢, 1996; Vujic, 1996.

Cheilosia proxima (Zetterstedt, 1843)

Dubasnica-Malinik: Demizlok, 19.05.1997, 1 &, leg. A. Vuji¢, 01.07.1998,
4 33, leg. A. Vuji¢; Dubasnica-Malinik: Duba$nica Lunga, 01.07.1998, 2 44,
leg. A. Vuji¢, 02.07.1988, 1 &, leg. A. Vuji¢; Dubasnica-Malinik: klisura Laza-
reve reke, 29.04.1995, 1 Q, leg. A. Vuji¢, 03.05.1995, 2 443, leg. A. Vujicé,
23.04.1996, 3 443, leg. A. Vuji¢, 21.05.1996, 3 33, leg. A. Vuji¢, 14.07.1997, 1
d, leg. A. Vuji¢, 09.06.2022, 1 &, leg. T. Tot; Dubasnica-Malinik: Podgorac,
02.06.1996, S. Radenkovi¢; Stara planina: Arbinje, 20.06.2012, 1 J, leg. A.
Vuji¢; Stara planina: Dojkinci, 20.06.2012, 1 &, leg. A. Vuji¢; Stara planina:
Topli Do, 28.08.2022, 1 &, leg. T. Tot.

Published material: Simi¢ and Vuji¢, 1996; Vuji¢, 1996.

Cheilosia psilophthalma (Becker, 1894)

Dubasnica-Malinik: Demizlok, 30.04.1995, 1 &, leg. A. Vuji¢, 23.04.1996,
1 &, leg. A. Vuji¢; Dubasnica-Malinik: Manastiriste, 23.04.1996, 1 &, leg. A. Vujié.

Published material: Vuji¢, 1996.

Cheilosia pubera (Zetterstedt, 1838)

Published material: Simi¢ and Vuji¢, 1996; Vuji¢, 1996.

Cheilosia ranunculi Doczkal, 2000

Besna kobila: Klisurica, 02.05.2017, 1 &, leg. A. Vuji¢; Besna kobila:
Kriva Feja, 02.05.2017, 1 &, leg. A. Vuji¢; Besna kobila: Planinarski dom, 02.05.
2017, 2 43, leg. B. Ivosevi¢, M. Mili¢i¢; Dubasnica-Malinik: Demizlok, 04.06.
1995,1 3,2 99, leg. A. Vuji¢, S. Radenkovié¢, 19.05.1996, 1 &, leg. N. Dozic,
07.06.1996, 4 33,1 Q, leg. A. Vuji¢, M. Radisi¢, P. Radi$i¢; Dubasnica-Malinik:
Dubasnica Lunga, 02.06.1996, 1 &, leg. A. Vuji¢, 03.06.1996, 1 Q, leg. S. Ra-
denkovi¢; Dubagnica-Malinik: klisura Lazareve reke, 03.05.1994, 1 &, leg. A.
Vuji¢; Dubasnica-Malinik: Manastiriste, 03.06.1996, 1 <, leg. S. Radenkovi¢,
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03.05.2012, 1 9, leg. A. Vuji¢; Dubasnica-Malinik: Podgorac, 02.06.1996, 1 ©,
leg. A. Vuji¢; Stara planina: Dojkinci 1, 01.05.2017, 4 &, leg. A. Vuji¢, B. Ivo-
Sevi¢, M. Mili¢i¢; Stara planina: Temska, 30.04.2022, 1 &, leg. T. Tot; Stara
planina: Topli Do, 10.06.2022, 8 99, leg. T. Tot.

Published material: Vuji¢, 1996 (as Cheilosia aff. albitarsis).

Cheilosia redi Vujic¢, 1996

Besna kobila: Planinarski dom, 02.05.2017, 2 33, 1 ¢, leg. A. Vuji¢; Du-
basnica-Malinik: Demizlok, 19.05.1996, 2 3J, leg. A. Vuji¢, 07.06.1996, 4 9,
leg. A. Vuji¢, P. Radisi¢; Dubasnica-Malinik: klisura Lazareve reke — vidikovac,
01.05.1995, 1 &, leg. S. Radenkovi¢, 18.05.1996, 2 34, leg. A. Vuji¢; Dubas$nica-
-Malinik: klisura Lazareve reke, 29.04.1995, 1 &, leg. A. Vuji¢, 20.04.1997, 1 &,
leg. A. Vuji¢, 29.04.1997, 1 &, leg. A. Vuji¢, 04.05.2012, 3 99, leg. A. Vuji¢;
Dubasnica-Malinik: Manastiriste, 21.05.1996, 1 @, leg. A. Tepavéevié, 07.06.
1997, 1 Q, leg. P. Radisi¢, 30.04.2011, 1 &, 1 @, leg. A. Vuji¢; Dubasnica-Malinik:
ka Maliniku, 27.04.2017, 1 ¢, leg. A. Vujic.

Published material: $imic and Vuji¢, 1996 (as Cheilosia melanopa (Zetter-
stedt, 1843)); Vuji¢, 1996.

Cheilosia rhynchops Egger, 1860

Stara planina: Dojkinci 2, 01.05.2017, 3 &, leg. A. Vuji¢, B. Ivosevi¢, M.
Milicié.

Published material: Simié¢ and Vuji¢, 1996; Vujic, 1996.

Cheilosia ruffipes (Preyssler, 1793)

Dubasnica-Malinik: Demizlok, 23.08.1995, 1 ¢, leg. A. Vuji¢, 25.08.1996,
leg. P. Radisi¢, 01.07.1998, 1 &, leg. D. Devi¢, 23.06.2012, 1 &, leg. A. Vuji¢;
Dubasnica-Malinik: klisura Lazareve reke, 14.07.1996, 1 &, 1 @, leg. P. Radisic,
19.09.1997, 1 &, leg. A. Vuji¢; Dubasnica-Malinik: Manastiriste, 03.06.1996, 1 2,
leg. S. Radenkovi¢; Dubasnica-Malinik: Podgorac, 02.06.1996, 1 &, leg. S.
Radenkovi¢; Stara planina: Dojkinci 2, 19.06.2017, 1 &, leg. M. Mili¢i¢, Z.
Nedeljkovi¢, T. Tot; Stara planina: Temstica, 1 J, leg. A. Vuji¢; Stara planina:
Topli Do, 20.07. 2017 1 9, leg. A. Vujic.

Published material: Simié and Vuji¢, 1996 (as Cheilosia rufipes (Preyssler,
1793)); Vuji¢, 1996.

Cheilosia scutellata (Fallén, 1817)

Besna kobila: Planinarski dom, 02.05.2017, 1 &, leg. A. Vuji¢, 18.07.2017,
2 33,1 9, leg. A. Vuji¢, 19.07.2017, 1 &, leg. A. Vuji¢; Dubagnica-Malinik:
Demizlok, 04.06.1995, 1 &, leg. A. Vuji¢, 23.08.1995, 1 Q, leg. A. Vuji¢, 25.08.
1996, 2 99, leg. P. Radisi¢, 01.07.1998, leg. P. Radisi¢; Dubasnica-Malinik:
Dubasnica Lunga, 22.08.1997, 1 &, leg. A. Vuji¢, 19.09. 1997 1 9, leg. A. Vuji¢;
Dubasnica-Malinik: klisura Lazareve reke, 01.06.1996, 1 ¢, leg. A. Vuji¢,
14.07.1996, 1 Q, leg. P. Radisi¢, 19.09.1997, 1 @, leg. A. Vuji¢, 30.06.1998, 1 &,
leg. A. Vujié; Dubasnica-Malinik: Manastiriste, 19.09.1997,3 99, leg. A. Vujié;
Dubasnica-Malinik: Podgorac, 02.06.1996, 1 @, leg. A. Vuji¢; Dubasnica-Mali-
nik: klisura Lazareve reke, 09.06.2022, 1 9, leg. T. Tot; Stara planina: Dojkinci,
19.06.2017, 1 &, leg. A. Vuji¢; Stara planina: Dojkinci 2, 19.06.2017, 4 33, 1 ¢,
leg. A. Vuji¢, M. Milici¢, Z. Nedeljkovi¢, T. Tot; Stara planina: iznad Toplog Dola,
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20.07.2017, 1 ¢, leg. A. Vuji¢; Stara planina: Temstica, 11.07.2011, 1 &, leg. A.
Vuji¢; Stara planina: Topli Do, 20.07.2017, 1 &, 1 @, leg. A. Vuji¢, 10.06.2022,
1 9, leg. T. Tot, 28.08.2022, 1 @, leg. T. Tot.

Published material: Simi¢ and Vuji¢, 1996; Vujic, 1996.

Cheilosia semifasciata (Becker, 1894)

Duba$nica-Malinik: klisura Lazareve reke, 29.04.1995, 1 &, leg. A. Vujic,
04.05.2012, 1 &, leg. A. Vujic.

Published material: $imi¢ and Vuji¢, 1996; Vujic, 1996.

Cheilosia subpictipennis Claussen, 1998 *

Stara planina: Dojkinci 1, 01.05.2017, 1 3, leg. A. Vujié.

Cheilosia urbana (Meigen, 1822)

Besna kobila: Kriva Feja, 02.05.2017, 1 &, leg. B. Ivosevi¢, M. Mili¢i¢;
Besna kobila: Planinarski dom, 02.05.2017, 1 &, leg. B. Ivosevi¢, M. Miligi¢,
03.05.2017, 3 33, 1 ¢, leg. A. Vuji¢, B. Ivosevi¢, M. Mili¢i¢; Besna kobila:
Planinarski dom 2, 3 99, leg. A. Vuji¢, B. Ivosevi¢, M. Mili¢i¢; Planinarski
dom 3, 03.05.2017, leg. A. Vuji¢, B. Ivosevi¢, M. Mili¢i¢; Dubasnica-Malinik:
Brestovacka banja, 24.04.1996, 2 33, leg. A. Vuji¢, 20.04.1997, leg. P. Radisic,
07.06.1997, 1 Q, leg. A. Vuji¢; Dubasnica-Malinik: Demizlok, 30.04.1995, 7
33, 8 R, leg. A. Vuji¢, S. Radenkovi¢, P. Radisi¢, D. Radnovi¢, 04.05.1996,
8 43, leg. A. Vuji¢, M. Radisi¢, P. Radisi¢, S. Radenkovi¢, 19-20.05.1996, 2 343,
leg. A. Vuji¢, 07.06.1996, 1 ¢, leg. P. Radisi¢; Dubasnica-Malinik: Duba$nica
1,28.04.2017, 1 9, leg. A. Vuji¢; Dubasnica-Malinik: Dubasnica 2, 28.04.2017,
2 33,2 29, leg. A. Vuji¢; Dubasnica-Malinik: Dubasnica Lunga, 05.05.1996,
1 &, leg. A. Vuji¢; Duba$nica-Malinik: klisura Lazareve reke, 03.05.1994, 16
33,2 99, leg. A. Vuji¢, 29.04.1995, 16 33, 4 9, leg. A. Vuji¢, S. Radenkovid,
23.04.1996, 3 44, leg. A. Vuji¢, D. Savi¢, 02.05.1996, 3 33, leg. S. Radenkovit,
03.05.1996, 2 34, 1 ¢, leg. M. Radisi¢, 21.05.1996, 2 443, leg. A. Vuji¢, 19.04.
1997,2 33,1 Q, leg. A. Vuji¢, R. Mici¢, D. Radnovi¢, 20.04.1997,2 43, 1 Q,
29.04.1997, 2 33, leg. A. Vuji¢, 04.05.2012, 4 33, leg. A. Vuji¢; Dubasnica-Ma-
linik: klisura Lazareve reke — vidikovac, 03.05.2012, 2 33, 3 99, leg. A. Vuji¢;
Duba$nica-Malinik: ManastiriSte, 23.04.1996, 9 33, leg. A. Vuji¢; Stara plani-
na: Arbinje, 20.06.2012, 1 9, leg. A. Vuji¢; Stara planina: Dojkinci 1, 01.05.2017,
1 Q, leg. A. Vuji¢; Stara planina: Dojkinci 2, 01.05.2017, 3 33, 1 Q, leg. A.
Vuji¢, B. Ivosevi¢, M. Mili¢i¢; Stara planina: Temska, 30.04.2022, 1 9, leg. T.
Tot; Stara planina: Topli Do, 30.04.2022, 2 33, 6 99, leg. T. Tot; Suva planina:
Jelasnica, 01.04.1989, 22 33, 2 99, leg. A. Vuji¢; Suva planina: Jelasnicka kli-
sura, 25.04.1996, 1 3,1 @, leg. A. Vuji¢, 19.05.1997, 1 &, leg. B. Zlatkovi¢; Suva
planma Kunovica, 25.04.1996, 1 &, leg. R. Mici¢, 2 33, 2 99, leg. A. Vujié.

Published material: Simié and Vuji¢, 1996 (as Cheilosia ruralis (Meigen,
1822)); Vuji¢, 1996.

Cheilosia uviformis Becker, 1894

Dubasnica-Malinik: Demizlok, 19-20.05.1996, 2 99, leg. A. Vuji¢;
Dubasnica-Malinik: klisura Lazareve reke, 19.04.1997, 1 @, leg. P. Radisi¢,
21.04.1997,1 &, leg. A. Vujié.

Published material: Simi¢ and Vuji¢, 1996; Vuji¢, 1996.
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Cheilosia variabilis (Panzer, 1798)

Dubasnica-Malinik: Demizlok, 04.06.1995,1 &, 1 Q, leg. A. Vuji¢, 21.05.
1996, 1 &, leg. A. Vuji¢, 07.06.1997, 2 33, 3 29, leg. A. Vuji¢, M. Radisi¢,
01.07.1998, 1 &, leg. A. Vuji¢; Dubasnica-Malinik: Dubasnica Lunga, 21.05.
1996, 1 @, V. Milankov; Dubasnica-Malinik: Dubasnica 2, 28.04.2017, 1 &,
leg. A. Vuji¢; Dubasnica-Malinik: klisura Lazareve reke, 29.04.1995, 1 &, leg.
A. Vuji¢; Dubasnica-Malinik: Mikuljska reka, 19.06.2020, leg. A. Vuji¢, 1. Gorse,
L. Likov, T. Tot, L. Velaja; Stara planina: Dojkinci, 20.06.2012, 1 &, leg. A.
Vuji¢; Stara planina: Dojkinci 2, 19.06.2017, 1 ¢, leg. M. Mili¢i¢, Z. Nedeljkovic,
T. Tot; Stara planina: iznad Toplog Dola, 20.07.2017, 2 4J, 1 EE leg. A. Vujic.

Pubhshed material: Simié and Vujlc 1996; Vuji¢, 1996.

Cheilosia vernalis (Fallén, 1817)

Besna kobila: Klisurica, 02.05.2017, 1 &, leg. B. Ivosevi¢, M. Mili¢i¢; Besna
kobila: Kriva Feja, 02.05.2017, 4 33, 1 9, leg. A. Vuji¢, B. IvoSevi¢, M. Mili¢i¢;
Besna kobila: Planinarski dom, 03.05.2017, 1 9, leg. B. Ivosevi¢, M. Mili¢i¢;
Dubasnica-Malinik: Demizlok, 19-20.05.1996, 1 &, leg. A. Vuji¢; Dubasnica-
-Malinik: klisura Lazareve reke, 27.04.2017, 1 @, leg. A. Vuji¢; Stara planina:
Dojkinacka reka, 25.08.2013, 1 &, leg. A. Vuji¢, B. Ivosevi¢, L. Likov, M. Mili-
¢i¢; Stara planina: Dojkinci 1, 01.05.2017, 3 34, 3 99, leg. A. Vuji¢; Stara planina:
Dojkinci 2, 01.05.2017, 13 33, 10 99, leg. A. Vuji¢, B. Ivosevié¢, M. Mili¢i¢;
Stara planina: Topli Do, 28.08.2022, 1 9, leg. T. Tot; Suva planina: Kunovica,
02.04.1992, 1 9, leg. A. Vujic.

Pubhshed material: Simi¢ and Vujié, 1996; Vuji¢, 1996.

Cheilosia vicina (Zetterstedt, 1849)

Dubasnica-Malinik: Demizlok, 19-20.05.1996, 4 43, 1 ¢, leg. A. Vujic,
V. Milankov; 07.06.1997, 2 373, leg. A. Vuji¢; Dubasnica-Malinik: klisura La-
zareve reke — vidikovac, 18.05.1996, 1 &, leg. A. Vuji¢; Suva planina: Bojanine
vode, 28.05.1988, 1 &, leg A. Vujic.

Published material: Simi¢ and Vuji¢, 1996; van Seenis et al., 2015; Vuji¢, 1996.

Cheilosia vujici Claussen & Doczkal, 1998

Suva planina: Jelagnica, 02.04.1989, 1 &, leg. S. Radenkovic.

Cheilosia vulpina (Meigen, 1822)

Besna kobila: Klisurica, 02.05.2017, 1 9, leg. A. Vuji¢; Besna kobila: Pla-
ninarski dom, 02.05.2017, 1 &, leg. B. Ivosevi¢, M. Mili¢i¢; Dubasnica-Malinik:
Demizlok, 07.06.1997, 1 &, leg. A. Vuji¢; Stara planina: Dojkinci 1, 19.06.2017,
1 &, leg. M. Mili¢i¢, Z. Nedeljkovié, T. Tot.

Published material: Simi¢ and Vuji¢, 1996; Vujic, 1996.

Chrysogaster solstitialis (Fallén, 1817)

Besna kobila: Planinarski dom, 19.07.2017, 1 &, leg. A. Vuji¢; Dubasnica-
-Malinik: Vojala, 17.07.1993, 1 &, leg. A. Vuji¢; Stara planina: Dojkinci 2, 19.06.
2017,2 99, leg. A. Vuji¢; Stara planina: Topli Do, 28.08.2022, 1 ¢, leg. T. Tot.

Published material: van Seenis et al., 2015; Vuji¢, 1999a.

Chrysotoxum arcuatum (Linnaeus, 1758)

Stara planina: Babin zub, 09.07.2011, 1 &, 1 ¢, leg. A. Vuji¢, 21.06.2012,
1 9, leg. A. Vuji¢; Stara planina: Golema reka, 20.07.1991, 1 Q, leg. A. Vuji¢;
Stara planina: Midzor, 14.07.1991, 1 @, leg. A. Vuji¢; Stara planina: sliv Toplo-
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dolske reke, 17.07.1991, 1 &, leg. A. Vuji¢; Stara planina: Zarkova &uka, 11.07.1991,
233, 4 EEEE leg. A. Vquc Stara planina: Zivadinov dol, 12.07.1991, 1 ¢, leg
A. Vujic.

Published material: Simi¢ and Vuji¢, 1996.

Chrysotoxum bicinctum (Linnaeus, 1758)

Besna kobila: Planinarski dom, 19.07.2017, 1 &, leg. A. Vuji¢; Dubasnica-
-Malinik: Borsko jezero — Savaca, 19.08.1997, 3 92, leg. M. Dosenovi¢, D.
Kopanja; Dubagnica-Malinik: Demizlok, 12.06.1994, 1 &, leg. S. Radenkovic,
01.07.1998, 1 &, 3 22, leg. D. Devi¢, M. Dosenovi¢; Dubasnica-Malinik:
Dubasnica 2, 20.06.2017, 1 &, leg. M. Mili¢i¢, Z. Nedeljkovi¢, T. Tot; Dubasnica-
-Malinik: Dubasnica Lunga, 23.08.1996, 1 2, leg. A. Vuji¢, 02.07.1998,2 99,
leg. A. Vuji¢, D. Milenkovi¢; Duba$nica-Malinik: ka Maliniku, 08.06.2022, 2 99,
leg. T. Tot; Dubasnica-Malinik: klisura Lazareve reke, 08—-09.07.1985,1 4, 1 Q,
leg. A. Vuji¢, 06.07.1995, 1 @, leg. A. Vuji¢, 25.07.1997, 1 &, leg. A. Vuji¢; Du-
basnica-Malinik: Vojala, 17.07.1993, 2 99, leg. A. Vuji¢, P. Radisi¢; Kucajske
planine: Crnica — vlazne livade, 23.07.1986, 2 99, leg. A. Vuji¢, 26.07.1986, 1 &,
1 9, leg. A. Vuji¢, 29-30.07.1986, 3 33, 2 99, leg. A. Vuji¢; Kucajske planine:
Pozare, 27.07.1986, 3 99, leg. A. Vu]lc Kucajske planine: Sisevac, 24.07.1986,
19, leg A. Vuji¢; Kucajske planine: Sisevac — mala kaptaza, 28.07.1986, 3 99,
leg. A. Vuji¢; Kucajske planine: Sisevac — potok, 21.07.1986, 1 ¢, leg. A. Vuji¢;
Stara planina: Dojkinci, 20.06.2012, 1 &, leg. A. Vuji¢; Stara planina: Dojkinci
2,19.06.2017, 2 99, leg. A. Vuji¢, M. Mili¢i¢, Z. Nedeljkovi¢, T. Tot; Stara pla-
nina: Golema reka, 20.07.1991, 1 9, leg. A. Vuji¢; Stara planina: Rekitska reka,
13.07.1991, 2 43, leg. A. Vuji¢; Stara planina: sliv Rekitske reke, 21.07.1991, 1 &,
leg. A. Vuji¢; Stara planina: sliv Toplodolske reke, 17.07.1991, 2 33, leg. A. Vuji¢;
Stara planina: Temska, 28.08.2022, 1 @, leg. T. Tot.

Chrysotoxum cautum (Harris, 1776)

Dubasnica-Malinik: Demizlok, 04.06.1995, 1 @, leg. S. Radenkovi¢,
07.06.1997,2 99, leg. A. Vuji¢, P. Radisi¢; Dubasnica-Malinik: klisura Lazare-
ve reke, 21.05.1996, 1 &, leg. A. Vuji¢, 28.04.2022, 4 37, leg. T. Tot; Dubasnica-
-Malinik: Malinik, 18.05.1996, 1 @, leg. V. Milankov; Dubasnica-Malinik: Ma-
nastiriste, 21.05. 1996 14,1 @, N. Dozi¢; 17.06.1997, 1 9 leg. A. Vuji¢; 30.04.2011,
1 &, leg. A. Vuji¢; Suva planina: Cukljenlk 02.05.1988, 3 33, leg. A. Vuji¢;
Suva planina: Kunovica, 13.04.1991, 1 &, leg. A. Vujic.

Published material: van Seenis et al., 2015.

Chrysotoxum elegans Loew, 1841

Besna kobila: Planinarski dom, 18.07.2017, 2 99, leg. A. Vuji¢, 19.07.2017,
1 &, leg. A. Vuji¢; Dubasnica-Malinik: Borsko jezero — Savaca, 19.08.1997,
5 99, M. Dosenovi¢, D. Kopanja; Dubasnica-Malinik: Demizlok, 07.06.1997,
6 33,3 9, leg. A. Vuji¢, M. Radisi¢; 01.07.1998, 1 &, leg. D. Devi¢, 08.06.2011,
343, leg. A. Vuji¢; Dubasnica-Malinik: Dubasnica 1, 20.06.2017, 1 &, leg. M.
Milic¢i¢, Z. Nedeljkovi¢, T. Tot; Dubasnica-Malinik: Dubasnica 2, 20.06.2017,
4 33, leg. M. Mili¢i¢, Z. Nedeljkovi¢, T. Tot; Dubasnica-Malinik: Duba$nica
Lunga, 06.06.1993, 1 &, leg. D. Radnovi¢; Duba$nica-Malinik: klisura Lazareve
reke, 05.06.1989, 1 &, leg. A. Vuji¢; 25.07.1997, 1 @, leg. A. Vuji¢; 21.08.1997,
1 @, leg. A. Vuji¢; Dubasnica-Malinik: Malinik, 03.06.1989, 1 &, 1 , leg. A. Vuji¢,
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10.06.1994, V. Milankov, S. Radnovi¢, 03.06.1996, 1 &, leg. A. Vuji¢; Dubasnica-
-Malinik: Manastiriste, 17.06.1997, 2 33, 2 29, leg. A. Vuji¢; Dubagnica-Ma-
linik: Mikuljska reka, 04.06.1993, 1 ©, leg. S. Radnovi¢; Dubasnica-Malinik:
Podgorac, 02.06.1996, 2 33, leg. S. Radenkovi¢; Dubasnica-Malinik: Pred-
sednicka vila, 1 ©, 24.05.2013, leg. A. Vuji¢, L. Likov, M. Mili¢i¢; Dubasnica-
-Malinik: uspon na Malinik, 02.06.1995, 3 JJ, leg. A. Vuji¢; Kucajske planine:
Crnica — vlazne livade, 26.07.1986, 1 @, leg. A. Vuji¢; Kucajske planine: Paprat-
no, 26.07.1987, 1 Q, leg. A. Vuji¢; Kucajske planine: Sisevac — potok, 21.07.1986,
leg. A. Vuji¢; Stara planina: Arbinje, 20.06.2012, 1 &, leg. A. Vuji¢; Stara
planina: Babin zub, 21.06.2012, 1 &, leg. A. Vujié; Stara planina: Dojkinacka
reka, 29-30.07.1988, 1 &, leg. A. Vuji¢, 02.06.2013, 3 &X 1 2, leg. A. Vuji¢;
Stara planina: Dojkinci, 20.06.2012, 1 &, 3 29, leg. A. Vuji¢; Stara planina:
Dojkinci 2, 09.06.2017, 2 33, 2 92, leg. A. Vuji¢, M. Mili¢i¢, Z. Nedeljkovic,
T. Tot; Stara planina: Planinica, 21.06.1987, 1 &, leg. A. Vuji¢; Suva planina:
BOJamne vode, 28.05.1988, 1 9, leg. A. Vujic.

Published material: Nedehkowc et al., 2013; Simi¢ and Vujié, 1996; van
Steenis et al., 2015.

Chrysotoxum Sfasciolatum (De Geer, 1776)

Stara planina: Arbinje, 20.06.2012, 1 &, leg. A. Vujié.

Chrysotoxum festivum (Linnaeus, 1758)

Besna kobila: Kriva Feja, 19.07.2017, 2 99, leg. A. Vuji¢; Besna kobila:
Planinarski dom, 18.07.2017, 1 &, 3 99, leg. A. Vuji¢; Dubasnica-Malinik:
Demizlok, 14.05.1994, 1 &, leg. A. Vuji¢, 19-20.05.1996, 2 33, 1 Q, leg. A.
Vuji¢, V. Milankov, 08.06.2011, 2 37, leg. A. Vuji¢; Dubasnica-Malinik: Du-
basnica Lunga, 21.05.1996, 1 &, leg. A. Vuji¢; Dubasnica-Malinik: ka Maliniku,
27.04.2017, 1 &, leg. A. Vuji¢; Dubasnica-Malinik: klisura Lazareve reke, 29.04.
1995, 1 &, leg. A. Vuji¢, 21.05.1996, 1 &, leg. A. Vuji¢, 22.08.1996, 1 ¢, leg. A.
Vuji¢, 04.05.2012, 2 43, leg. A. Vuji¢, 05.05.2012, 1 &, leg. A. Vuji¢; Dubasnica-
-Malinik: klisura Lazareve reke — vidikovac, 03.05.2012, 1 4, 1 ©, leg. A. Vuji¢;
Dubagnica-Malinik: Malinik, 03.05.1994, 1 &, leg. V. Milankov, 18.05.1996, 1
3,1, leg. N. Dozi¢, 03.06.1996, 1 Q, leg. A. Vuji¢; Dubasnica-Malinik: uspon
na Malinik, 02.05.1995, 1 &, leg. A. Vuji¢; Stara planina: Crni vrh, 31.05.1988,
3 99, leg. A. Vuji¢; Stara planina: Dojkinacka reka, 29-30.07.1988, 1 &, leg.
A. Vuji¢; Stara planina: iznad Toplog Dola, 20.07.2017, 1 &, 1 @, leg. A. Vuji¢;
Stara planina: Kalna, 30.05.1988, 1 &, leg. A. Vuji¢; Stara planina: sliv Toplo-
dolske reke, 07.07. 1991 12, leg. A Vuji¢; Stara planina: spomenik, 28.05.1987,
1 3, leg. A. Vuji¢; Stara planina: Zarkova ¢uka, 11.07.1991, 1 @, leg. A. Vujié.

Published material: Nedeljkovi¢ et al., 2013 van Steenis et al., 2015.

Chrysotoxum octomaculatum Curtis, 1837

Dubasnica-Malinik: Demizlok, 19-20.05.1996, 1 &, leg. A. Vuji¢, 08.06.
2011, 4 33, leg. A. Vuji¢; Dubasnica-Malinik: klisura Lazareve reke, 03.06.1993,
4 33, leg. A. Vuji¢, P. Radisi¢, D. Radnovi¢, S. Radnovi¢; Duba$nica-Malinik:
Malinik, 03.06.1989, 1 2, leg. A. Vuyjie, 10. 06. 1994,1 %, S. Radnovi¢; Dubasni-
ca-Malinik: Manastirite, 03.06.1996, 1 &, leg. M. Zivkovié; Kucajske planine:
Crnica — vlazne livade, 26.07. 1986, 3 99 leg. A. Vuji¢, 29 -30.07. 1986, 1 9, leg.
A. Vuji¢; Kucajske planine: Papratno, 27.07.1986, 1 9, leg. A. Vujié; Stara planina:
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Crni vrh, 31.05.1988, 2 99, leg. A. Vuji¢; Stara planina: Dojkinci, 20.06.2012,
9 34, leg A. Vuji¢; Stara planina: Golema reka, 20.07.1991, 1 @, leg. A. Vuji¢;
Stara planina: Zarkova ¢uka, 11.07.1991, 1 @, leg. A. Vuji¢, 14 07.1991, 1 &, leg.
A. Vuji¢; Suva planina: Bojanine vode, 28.05.1988, 1 &, 2 92, leg. A. Vujic.

Published material: Simi¢ and Vujié, 1996.

Chrysotoxum tomentosum Giglio-Tos, 1890

Stara planina: Babin zub, 20.07.1991, 1 &, leg. A. Vuji¢; Stara planina:
Golema reka, 20.07.1991, 2 34, 2 99, leg. A. Vuji¢, 23.07.1991, 1 @, leg. A.
Vuji¢; Stara planina: Midzor, 14.07.1991, 1 &, leg. A. Vuji¢; Stara planina: Re-
kitska reka, 13.07.1991, 3 43, 1 @, leg. A. Vuji¢; Stara planina: sliv Rekitske
reke, 12.07.1991, 1 &, leg. A. Vuji¢, 21.07.1991, 2 99, leg. A. Vuji¢; Stara pla-
nina: sliv Toplodolske reke, 17.07.1991, 3 34, 4 Q9, leg. A. Vuji¢; Stara plani-
na: Zarkova ¢uka, 11. 071991 4 33, leg A. Vuji¢, 14.07.1991, 1 &, leg. A. Vuji¢;
Stara planina: Zivadinov dol 12.07.1991, 2 29, leg. A. Vu]lC Suva planina:
Bojanine vode, 28.05.1988, 1 3 leg. A. Vujlc

Published material: Nedeljkovw et al., 2013.

Chrysotoxum vernale Loew, 1841

Besna kobila: Planinarski dom, 02.05.2017, 1 ©, leg. B. Ivosevi¢, M. Mi-
li¢i¢; Dubasnica-Malinik: Beljevina, 06.06.1993, 1 9, leg. A. Vuji¢, 15.04.1994,
1 &, leg. D. Radnovi¢; Dubasnica-Malinik: Demizlok, 14.05.1994, 3 33, 6 99,
leg. A. Vuji¢, V. Milankov, S. Radenkovi¢, D. Radnovi¢, 07.06.1997, 2 99, leg.
A. Vuji¢, P. Radisi¢, 08.06.2011, 2 99, leg. A. Vuji¢; Dubasnica-Malinik:
Dubasnica, 16.05.1993, 1 ¢, leg. A. Vuji¢; Dubasnica-Malinik: Dubasnica Lun-
ga, 06.06.1993, 1 ¢, D. Radnovi¢, 21.05.1996, 1 ¢, leg. V. Milankov, 02.06.1996,
1 &, leg. A. Vuji¢; Dubasnica-Malinik: ka Maliniku, 27.04.2017, 1 Q, leg. A.
Vuji¢; Dubasnica-Malinik: klisura Lazareve reke, 31.04.1989, 1 ©, leg. A. Vujié,
29.04.1995, 1 3,2 99, leg. A. Vuji¢, S. Radenkovié, P. Radisi¢, 02.05.1996, 1 &,
1 @, leg. S. Radenkovi¢, 04.05.2012, 1 &, leg. A. Vuji¢, 05.05.2012, 1 &, leg.
A. Vuji¢, 27.04.2017, 1 3, leg. A. Vuji¢, 28.04.2022, 2 373, leg. T. Tot; Dubasnica-
-Malinik: Dubasnica — loviste, 05.06.1993, 4 99, leg. D. Radnovi¢, S. Radnovic;
Dubasnica-Malinik: Malinik, 13.05.1994, 1 &, leg. A. Vuji¢, 01.05.1995, 1 &, leg.
P. Radisi¢, 03.05.1996, 1 &, leg. A. Vuji¢, 18.05.1996, 1 Q, leg. V. Milankov;
Dubasnica-Malinik: Manastiriste, 03.05.1996, 1 &, leg. S. Radenkovi¢, 17.06.
1997, 1 &, leg. A. Vuji¢, 30.04.2011, 3 33, 3 99, leg. A. Vuji¢, 24.05.2013, 1 Q,
leg. A. Vuji¢, L. Likov, M. Mili¢i¢; Dubasnica-Malinik: Podgorac, 02.06.1996,
1 9, leg. A. Vuji¢; Stara planina: Golema reka, 20.07.1991, 1 Q, leg. A. Vuji¢;
Stara planina: Planinica, 27.05.1987, 1 &, leg. A. Vuji¢; Stara planina: spomenik,
28.05.1987, 1 &, leg. A. Vuji¢; Stara planina: Temska, 30.04.2022, 1 &, leg. T.
Tot; Stara planina: Topli Do, 28.05.1987, 1 @, leg. A. Vuji¢; Suva planina:
Jelasnicka klisura, 01.05.1994, 1 &, leg. D. Radnovi¢; Suva planina: Kunovica,
02.05.1988, 1 @, leg. A. Vujic.

Published material: Simi¢ and Vuji¢, 1996.

Chrysotoxum verralli (Collin, 1940)

Dubasnica-Malinik: Dubasnica Lunga, 22.08.1997, 1 @, leg. A. Vuji¢,
02.07.1998, 1 9, leg. A. Vuji¢; Dubasnica-Malinik: DemiZzlok, 01.07.1998, 1 2, leg.
D. Devi¢, 23.06.2012, 1 &, leg. A. Vuji¢; DubaSnica-Malinik: klisura Lazareve
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reke, 28.04.2022, 1 &, leg. T. Tot; Dubasnica-Malinik: Vojala, 17.07.1993, 1 ¢,
leg. A. Vuji¢; Kuéajske planine: Crnica — vlazne livade, 26.07.1986, 1 ¢, leg.
A. Vujic.

Criorhina asilica (Fallén, 1816)

Dubagnica-Malinik: Demizlok, 07.06.1997, 1 &, leg. A. Vuji¢; Dubasnica-
-Malinik: Dubasnica Lunga, 06.06.1993, 1 &, S. Radnovi¢, 07.06.1997, 1 2, leg.
A. Vuji¢; Stara planina: Dojkinci 1, 19.06.2017, 1 &, leg. A. Vuji¢; Stara planina:
Dojkinci 2, 19.06.2017,2 99, leg. A. Vuji¢, M. Mili¢i¢, Z. Nedeljkovi¢, T. Tot.

Published material: Simi¢ and Vuji¢, 1996; Vuji¢ and Milankov, 1990.

Criorhina floccosa (Meigen, 1822)

Dubasnica-Malinik: Demizlok, 07.06.1997, 1 &, 3 99, leg. A. Vuji¢, P.
Radisi¢.

Dasysyrphus albostriatus (Fallén, 1817)

Dubasnica-Malinik: Demizlok, 14.05.1994, 2 33, leg. A. Vuji¢, V. Milankov,
14.06.1994, 1 &, leg. A. Vuji¢; Dubasnica-Malinik: Duba$nica Lunga, 15.05.
1994, 1 &, leg. A. Vuji¢, 18.05.1996, 1 Q, leg. N. Dozi¢, 23.08.1996, 1 Q, leg.
R. Mic¢i¢; Dubasnica-Malinik: klisura Lazareve reke, 29.04.1989, 1 &, leg. A.
Vuji¢, 21.05.1996, 1 &, leg. A. Vuji¢, 22-24.08.1996, 1 Q, leg. A. Vuji¢, 25.08.
1996, 1 &, leg. P. Radisi¢; Dubasnica-Malinik: klisura Lazareve reke — vidiko-
vac, 11.05.1985, 1 &, leg. A. Vuji¢, 03.05.2012, 1 &, leg. A. Vuji¢, L. Likov, S.
Radenkovi¢; Dubasnica-Malinik: Malinik, 18.05.1996, 1 &, leg. A. Vuji¢; Du-
basnica-Malinik: Manastiriste, 07.07.1997, 1 ©, leg. P. Radisi¢; Kucajske planine:
Papratno, 25.07.1986, 1 ¢, leg. A. Vuji¢, 27.07.1986, 1 @, leg. A. Vuji¢; Kucajske
planine: Crnica — vlazne livade, 26.07.1986, 1 &, leg. A. Vuji¢; Kuéajske planine:
Sisevac, 28.07.1986, 1 &, leg. A. Vuji¢; Stara planina: Dojkinacka reka, 06.05.1988,
1 9, leg. A. Vuji¢; Stara planina: Pilj, 07.05.1988, 1 &, leg. A. Vuji¢; Stara pla-
nina: spomenik, 07.05.1988, 1 &, leg. A. Vuji¢; Suva planina: Jelagnic¢ka klisura,
01.05.1991, 1 &, leg. P. Radisic.

Published material: Simi¢ and Vuji¢, 1996.

Dasysyrphus friuliensis (van der Goot, 1960)

Dubasnica-Malinik: Demizlok, 08.06.2011, 1 J, leg. A. Vuji¢; Stara planina:
Arbinje, 26.06.1987, 3 43, leg. A. Vuji¢; Stara planina: Dojkinacka reka, 29.05.
1987, 1 &, leg. A. Vuji¢, 30.05.1988, 1 &, 1 @, leg. A. Vuji¢; Stara planina: sliv
Rekitske reke, 21.07.1991, 1 , leg. A. Vuji¢; Stara planina: Topli Do-Pilj, 25.06.1987,
2 33, leg. A. Vujic.

Dasysyrphus hilaris (Zetterstedt, 1843)

Besna kobila: Planinarski dom, 03.05.2017, 1 &, leg. M. Mili¢i¢; Dubasnica-
-Malinik: Dubasnica 2, 28.04.2017, 1 &, leg. A. Vuji¢; Dubasnica-Malinik:
klisura Lazareve reke, 05.05.2012, 1 &, leg. A. Vuji¢, L. Likov, S. Radenkovié.

Dasysyrphus lenensis Bagatshanova, 1980

Dubasnica-Malinik: Dubasnica 2, 28.04.2017, 1 &, leg. A. Vujic.

Dasysyrphus pauxillus (Williston, 1887)

Dubasnica-Malinik: Dubagnica, 16.03.1993, 1 &, leg. A. Vuji¢; Dubasnica-
-Malinik: Dubasnica 2, 28.04.2017, 1 &, leg. A. Vuji¢; Stara planina: Mala Lu-
kanja, 01.05.1987, 1 &, leg. A. Vujié.
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Dasysyrphus pinastri (De Geer, 1776) sensu Locke and Skevington (2013)

Dubasnica-Malinik: Dubasnica Lunga, 16.06.1993, 1 ©, leg. D. Radnovic;
Dubasnica-Malinik: Malinik, 10.07.1985, 1 @, leg. A. Vujié, Stara planina:
Arbinje, 26.06.1987, 1 &, leg. A. Vuji¢, 20.06.2012, 1 &, 1 9, leg. A. Vuji¢; Stara
planina: Temska, 01.05.1987, 1 @, leg. A. Vuji¢; Stara planina: Topli Do-Pilj,
25.06.1987,1 &, leg A. Vuji¢, Stara planina: Zivadinov dol, 12.07.1991, 1 9, leg.
A. Vujic.

Published material: Simi¢ and Vuji¢, 1996 (as Dasysyrphus lunulatus
(Meigen, 1822)).

Dasysyrphus postclaviger (Stys & Moucha, 1962)

Besna kobila: Kriva Feja, 02.05.2017, 1 &, leg. B. Ivosevi¢, M. Mili¢i¢;
Dubasnica-Malinik: Dubagnica 2, 28.04.2017,2 33, 1 @, leg. A. Vuji¢, B. Ivo-
Sevi¢, M. Mili¢i¢; Stara planina: Dojkinci 1, 01.05.2017, 1 @, 1 &, leg. A. Vujic.

Dasysyrphus tricinctus (Fallén, 1817)

Dubasnica-Malinik: Demizlok, 14.05.1994, 1 ©, leg. V. Milankov; 30.05.
1995, 1 &, P. Radisi¢; 25.08.1996, 1 2, leg. S. Radenkovi¢; Dubasnica-Malinik:
Dubasnica — loviste, 05.06.1993, 1 ¢, leg. A. Vuji¢; Dubasnica-Malinik: Du-
basnica Lunga, 21.05.1996, 1 @, leg. V. Milankov; 23.08.1996, 5 33, 1 Q, leg.
A. Vuji¢, S. Dragisi¢, R. Mi¢i¢, S. Radenkovi¢; Dubasnica-Malinik: klisura Laza-
reve reke, 16.07.1993, 1 3, leg. A. Vuji¢; 22.08.1996, 1 &, leg. A. Vuji¢; 21.08.1997,
1 3, leg. A. Vuji¢; Stara planina: Arbinje, 26.06.1987, 2 99, leg. A. Vuji¢; Stara
planina: Crni vrh, 08.05.1988, 2 33, 2 99, leg. A. Vuji¢; Stara planina: Dojki-
nacka reka, 29.05.1987,2 99, leg. A. Vuji¢, 06.05.1988, 1 ©, leg. A. Vuji¢, 29-30.05.
1988,2 99, leg. A. Vuji¢; Stara planina: Planinica, 08.05. 1988, 1 &, leg. A. Vuji¢;
Stara planina: spomenik, 30.04.1987, 1 ¢, leg. A. Vuji¢; Stara planina: Temska,
01.05.1987, 1 9, leg. A. Vuji¢; Stara planina: Topli Do, 28.05.1987, 1 ¢, leg. A.
Vuji¢; Suva planina: Bojanine vode, 02.05.1988, 1 4, 1 @, leg. A. Vuji¢; Suva
planina: Cukljenik — Donja Studena, 28.05.1988, 1 ¢, leg. A. Vuji¢; Suva plani-
na: JelaSnica — Donja Studena, 02. 05. 1988, 1 c? 1 9, leg. A. Vujic.

Published material: Simi¢ and Vuji¢, 1996.

Dasysyrphus venustus (Meigen, 1822)

Dubasnica-Malinik: Demizlok, 12.06.1994, 1 Q, leg. A. Vuji¢, 14.06.1994,
1 9, leg. A. Vuji¢, 04.06.1995, 1 9, leg. A. Vuji¢; Dubasnica-Malinik: Dubasnica
Lunga, 06.06.1993, 1 ¢, leg. S. Radnovi¢, 15.05.1994, 1 &, 2 99, leg. A. Vuji¢;
Dubasnica-Malinik: Mikuljska reka, 29.05.1987, 8 &? 6 99, leg. A. Vujié,
30.05.1988, 4 33,5 99, leg. A. Vuji¢, 04.06.1993, 2 99, leg. P. Radisi¢; Stara
planina: Pilj, 07.05.1988, 1 &, leg. A. Vuji¢; Stara planina: Topli Do-Pilj, 28.05.1987,
13,19, leg. A. Vuji¢, 25.06.1987, 1 Q, leg. A. Vuji¢; Suva planina: Bojanine
vode, 28.05.1988, 1 &, leg. A. Vujic.

Published material: Simi¢ and Vuji¢, 1996.

Didea fasciata Macquart, 1843

Dubasnica-Malinik: Duba$nica Lunga, 06.06.1993, 1 &, leg. P. Radisi¢,
23.08.1996, 1 2, leg. A. Vuji¢; Dubasnica-Malinik: klisura Lazareve reke, 13.08.
1994, 1 &, leg. S. Simi¢, 27.04.2017, 1 &, leg. A. Vuji¢; Stara planina: Crni vrh,
08.05.1988, 1 &, leg. A. Vujic.

Published material: Simi¢ and Vuji¢, 1996.
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Doros destillatorius Mik, 1885

Dubagnica-Malinik: klisura Lazareve reke, 23.08.2013, 1 J, leg. A. Vuji¢,
B. Ivosevi¢, L. Likov, M. Mili¢i¢.

Notes: Vuji¢ et al. in 2018 published Doros destillatorius as new species
for Serbian hoverfly fauna: “1 ¢, Dubasnica, klisura Lazareve reke, 23.08.2013,
leg. Ivosevi¢.” After restudying the specimen in this study a correction for this
data is given.

Doros profuges (Harris, 1780)

Dubagnica-Malinik: klisura Lazareve reke, 03.06.1993, 1 &, leg. A. Vuji¢,
08.07.1989, 1 &, leg. A. Vuji¢; Duba$nica-Malinik: Manastiriste, 17.06.1997, 1 <,
leg. V. Milankov.

Epistrophe diaphana (Zetterstedt, 1843)

Dubasnica-Malinik: Demizlok, 12.06.1994, 1 &, leg. P. Radi$i¢; Dubasnica-
-Malinik: uspon na Malinik, 02.06.1995, 1 @, leg. A. Vuji¢; Dubasnica-Malinik:
Malinik, 03.06.1995, 2 JJ, leg. A. Vuji¢; Dubasnica-Malinik: Manastiriste,
03.06.1996, 1 @, leg. A. Vuji¢, 07.06.1997, 1 &, leg. A. Vuji¢; Stara planina: Doj-
kinci 1, 19.06.2017, 1 &, leg. M. Mili¢i¢, Z. Nedeljkovi¢, T. Tot; Stara planina:
Dojkinci 2, 19.06.2017, 2 &, leg. M. Mili¢i¢, Z. Nedeljkovi¢, T. Tot.

Epistrophe eligans (Harris, 1780)

Dubasnica-Malinik: DemiZzlok, 14.05.1994, 1 &, leg. D. Radnovi¢; Duba-
Snica-Malinik: Duba$nica Lunga, 15.05.1994, 1 &, leg. S. Radenkovi¢, 18.05.
1996, 1 &, leg. N. Dozi¢; Dubasnica-Malinik: ka Maliniku, 1 &, leg. T. Tot;
Dubasnica-Malinik: klisura Lazareve reke, 15.05.1993, 1 &, leg. A. Vuji¢, 03.06.
1993, 2 43, leg. A. Vujié, S. Radenkovié¢, 20.04.1997, 1 &, 1 @, leg. A. Vuji¢,
27.04.2017, 1 ¢, leg. A. Vuji¢; Dubasnica-Malinik: klisura Lazareve reke —
vidikovac, 03.05.2012, 1 &, leg. A. Vuji¢, L. Likov, S. Radenkovi¢; Duba$nica-
-Malinik: Dubagnica — loviste, 05.06.1993, 1 &, leg. A. Vuji¢; Dubasnica-Ma-
linik: Malinik, 01.05.1989, 1 &, leg. A. Vuji¢, 01.05.1995, 1 &, leg. S. Radenkovic,
18.05.1996, 1 &, 1 @, leg. N. Dozi¢, V. Milankov; Duba$nica: Manastiriste,
07.06.1997, 1 ¢, leg. P. Radisi¢; Dubasnica-Malinik: klisura Lazareve reke,
28.04.2022,3 33, leg. T. Tot; Stara planina: Topli Do, 10.06.2022, 1 3, leg. T. Tot.

Published material: Simi¢ and Vuji¢, 1996.

Epistrophe flava Doczkal & Schmid, 1994

Stara planina: Dojkinacka reka, 29.05.1987, 1 @, leg. A. Vujic.

Epistrophe grossulariae (Meigen, 1822)

Dubasnica-Malinik: Dubasnica Lunga, 22.08.1996, 1 ¢, leg. P. Radisic;
Dubasnica-Malinik: Vojala, 17.07.1993, 1 Q, leg. A. Vuji¢; Kucajske planine:
Crnica — vlazne livade, 23.07.1986, 2 4, leg. A. Vuji¢, 26.07.1986, 1 Q, leg.
A. Vuyji¢; Kucajske planine: Papratno, 27.07.1986, 1 @, leg. A. Vuji¢; Kucajske
planine: Papratno — bukova Suma, 27.07.1986, 2 99, leg. A. Vuji¢; Stara plani-
na: Dojkinci — Arbinje, 26.06.1987, 2 I, leg. A. Vujic.

Published material: Simi¢ and Vuji¢, 1996.

Epistrophe melanostoma (Zetterstedt, 1843)

Besna kobila: Planinarski dom, 02.05.2017, 1 &, leg. A. Vuji¢; Dubasnica-
-Malinik: Demizlok, 30.04.1995, 1 ¢, leg. A. Vuji¢; Duba$nica-Malinik: Duba-
Snica 1,28.04.2017, 1 9, leg. A. Vuji¢; Dubasnica-Malinik: klisura Lazareve reke,
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31.04.1989, 1 9, leg. A. Vuji¢; Dubasnica-Malinik: Malinik, 29.04.2017, 1 @,
leg. B. Ivosevi¢, M. Mili¢i¢; Stara planina: Dojkinci 1, 01.05.2017, 1 9, leg. A.
Vuji¢; Stara planina: Dojkinci 2, 01.05.2017, 2 37, leg. B. Ivosevi¢, M. Mili¢i¢;
Suva planina: Jelasnica, 05.08.1988, 1 ¢, leg. A. Vuji¢; Suva planina: Jela$nicka
klisura, 01.05.1991, 1 Q, leg. D. Radnovi¢, 19.05.1997, 1 9, leg. B. Zlatkovic;
Suva planina: Kunovica, 13.04.1991, 1 &, leg. A. Vujic.

Epistrophe nitidicollis (Meigen, 1822)

Besna kobila: Planinarski dom, 03.05.2017, 1 &, leg. A. Vuji¢; Dubasnica-
-Malinik: Demizlok, 14.05.1994, 2 343, leg. V. Milankov, S. Radenkovi¢, 04.06.
1995,1 3,1 @, leg. A. Vuji¢, 19-20.05.1996, 2 33,2 99, leg. A. Vuji¢; 07.06.1997,
1 &, leg. A. Vuji¢; Dubasnica-Malinik: Dubasnica, 16.05.1993, 1 &, leg. A.
Vuji¢; Dubasnica-Malinik: Duba$nica — loviste, 05.06.1993, 1 @, leg. A. Vuji¢;
Dubasnica-Malinik: Dubasnica Lunga, 21.05.1996, 3 33, 1 ¢, leg. A. Vujic¢,
N. Dozi¢; Duba$nica-Malinik: klisura Lazareve reke, 29.04.1995, 1 &, leg. A.
Vuji¢, 03.05.1996, 1 &, leg. A. Vuji¢, 05.05.2012, 1 @, leg. A. Vuji¢, L. Likov,
S. Radenkovi¢, 27.04.2017, 1 @, leg. A. Vuji¢, 28.04.2022, 1 &, leg. T. Tot; Du-
basnica-Malinik: Malinik, 03.06.1995, 1 &, leg. A. Vuji¢, 03.05.1996, 1 @, leg.
A. Vuji¢; Dubasnica-Malinik: uspon na Malinik, 02.06.1995, 1 &, 1 @, leg. A.
Vuji¢; Stara planina: Dojkinci 2, 19.06.2017, 1 @, leg. M. Mili¢i¢, Z. Nedeljkovic,
T. Tot; Suva planina: Bojanine vode, 28.05.1988, 1 ¢, leg. A. Vuji¢; Suva pla-
nina: Cukljemk 02.05.1988, 1 &, leg. A. Vuji¢; Suva planina: Jelasnicka klisura,
01.05.1994, 1 @, leg. P. Radisic.

Epistrophella coronata (Rondani, 1857)

Published material: Doczkal and Vuji¢, 1998.

Episyrphus balteatus (De Geer, 1776)

Dubasnica-Malinik: Borsko jezero — Savaca, 19.08.1998, 1 ¢, leg. D. Ko-
panja; Dubasnica-Malinik: Adamov potok, 11.07.1985, 1 &, leg. A. Vuji¢; Duba-
Snica-Malinik: Demizlok, 01.07.1998, 1 &, leg. D. Devi¢; Dubasnica-Malinik:
Jablanica, 24.07.1986, 1 &, leg. A. Vuji¢; Duba$nica-Malinik: ka Maliniku,
08.06.2022, 3 33, leg. T. Tot, 27.08.2022, 2 92, leg. T. Tot; Dubasnica-Malinik:
klisura Lazareve reke, 12.07.1985, 2 343, leg. A. Vuji¢, 03.06.1993, 1 &, leg. A.
Vuji¢, 16.07.1993, 1 &, leg. P. Radisi¢, 13.04.1996, 1 Q, leg. P. Radisi¢, 19.04.
1997, 1 Q, leg. P. Radisi¢, 25.07.1997, 1 &, leg. D. Devi¢, 28.04.2022, 1 &, leg.
T. Tot, 09.06.2022, 12 33, 2 99, leg T. Tot; Dubasnica-Malinik: Malinik,
07.07.1985, 1 &, leg. A. Vuji¢, 03.06.1989, 1 &, 1 @, leg. A. Vuji¢, 10.06.1994,
1 &, leg. S. Radnovi¢, 05.07.1995, 1 &, leg. S. Dragisi¢; Dubagnica-Malinik:
Manastiriste, 07.05.1997, 1 &, leg. V. Milankov; Kucajske planine: Crnica —
vlazne livade, 23.07.1986, 1 3, 1 @, leg. A. Vuji¢, 26.07.1986, 1 3, 1 Q, leg. A.
Vuji¢, 29-30.07.1986, 2 33, 1 9, leg. A. Vuji¢; Kucajske planine: Papratno,
25.07.1986, 1 3,1 2, leg. A. Vu_]lC 27.07.1986, 2 99, leg. A. Vuji¢; Kucajske
planine: Papratno — bukova Suma, 26.07. 1986 1 9, leg. A. Vuji¢; Kucajske
planine: Pozare, 27.07.1986, 3 37, 3 Q9. leg. A. Vuji¢; Kucajske planine: Sise-
vac, 21.07.1986, 2 33, 1 @, leg. A. Vuji¢; Kudajske planine: Sisevac — livada,
25.07. 1986, 1 9 leg. A. Vuji¢; Stara planina: Arbinje, 11.08.1987, 1 ©, leg. A.
Vujic; Stara planina: Babin zub, 16.07.1991, 1 &, leg. A. Vuji¢; Stara planina: Crni
vrh, 31.05.1988, 2 99, leg. A. Vuji¢; Stara planina: Dojkinacka reka, 30.05.1988,
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1 &, leg. A. Vuji¢, 29-30.07.1988, 1 @, leg. A. Vuji¢; Stara planina: Golema reka,
20.07.1991, 1 &, 1 @, leg. A. Vuji¢; Stara planina: Kalna, 30.05.1988, 1 Q, leg.
A. Vuji¢; Stara planina: Midzor, 14.07.1991, 1 ©, leg. A. Vuji¢; Stara planina:
sliv Rekitske reke, 21.07.1991, 2 99, leg. A. Vuji¢; Stara planina: sliv Toplodolske
reke, 1 &, leg. A. Vuji¢; Stara planina: Temska, 01.05.1987, 1 @, leg. A. Vujic¢,
10.06.2022, 1 &, leg. T. Tot; Stara planina: Temska — spomenik, 12.04.1988, 1 Q,
leg. A. Vuji¢; Stara planina: Topli Do, 10.06.2022, 3 43, 2 99, leg. T. Tot,
28.08.2022, 6 99, leg. T. Tot; Stara planlna Topli Do- Pilj, 11.08.1987, 1 Q, leg.
A. Vuji¢;_ Stara planina: Zarkova Cuka, 11.07.1991, 3 99, leg. A. Vuji¢; Stara
planina: Zivadinov dol, 12.07.1991, 1 EE leg. A. Vquc Svrljiske planine: Sice-
vacki potok, 21.07. 1986 19, leg. A. Vujié, 28.07.1986, 1 3, leg. A. Vuji¢; Suva
planina: Bancarevo, 16.07.1989, 13,19, leg. A. Vujic'; Suva planina: Bojanine
vode, 28.05.1988, 1 9, leg. A. Vuji¢; Suva planina: Kunovica, 02.05.1988, leg.
A. VUJIC Suva planlna Sic¢evacka klisura, 1 @, leg. A. Vujic.

Published material: Simi¢ and Vuji¢, 1996.

Eristalinus aeneus (Scopoli, 1763)

Dubasnica-Malinik: Adamov potok, 11.07.1985, 1 &, leg. P. Radisi¢; 23—
24.04.1996, 3 33, leg. R. Mi¢i¢é, S. Dragisi¢, 20.04.1997, 1 Q, leg. A. Vujié,
21.08.1997, 1 @, leg. A. Vuji¢, 30.06.1998, 1 &, leg. A. Vuji¢; Dubasnica-Ma-
linik: klisura Lazareve reke, 28.04.2022, 1 ¢, leg. T. Tot; Stara planina: Arbi-
nje, 11.08.1987, 1 &, leg. A. Vujié.

Eristalis alpina (Panzer, 1798)

Dubasnica-Malinik: Demizlok, 07.06.1997, 3 33, 1 @, leg. A. Vuji¢, P.
Radisi¢.

Evristalis arbustorum (Linnacus, 1758)

Dubasnica-Malinik: Adamov potok, 11.07.1985, 1 ¢, leg. A. Vuji¢; Du-
basnica-Malinik: Borsko jezero — Savaca, 19.08.1998, 1 @, leg. D. Kopanja;
Dubagnica-Malinik: Demizlok, 01.07.1998, 1 &4, 1 @, leg. D. Devi¢; Dubasnica-
-Malinik: Dubag$nica Lunga, 15.05.1994, 1 Q, leg. A. Vuji¢, 02.07.1998, 1 &, leg.
D. Devi¢; Duba$nica-Malinik: klisura Lazareve reke, 08.07.1985, 1 Q leg. A.
Vujlc S. Slmlc 05.06.1989, 1 &, leg. P. Radisi¢, 03.06.1993, 1 ¢, leg. S. Rad-
novic¢, 29.04. 1995 1 3, leg. A. Vuji¢, 01.06.1996, 1 3,1 ¢, leg S. Radenkovi,
18.06.1997, 13,19, leg. A. Vuji¢, 25.07.1997, 4 c?& 2 99, leg. A. Vujic, 30.06.
1998, 1 &, leg. A. Vuji¢; Dubasnica-Malinik: klisura Lazareve reke — vidikovac,
10.07.1985, 1 9, leg. A. Vuji¢; Dubasnica-Malinik: Manastiriste, 03.06.1996,
134,12, leg. S. Radenkovié, 17.06.1997, 1 &, 1 Q, leg. A. Vuji¢; Dubasnica-
-Malinik: uspon na Malinik, 27.04.2017, 2 34, leg. B. Ivosevi¢, M. Mili¢i¢; Du-
basnica-Malinik: Valja Mare, 16.07.1993, 1 ¢, leg. A. Mladenovi¢; Dubasnica-
-Malinik: Vojala, 17.07.1993, 1 &, leg. P. Radisi¢; Kucajske plamne Crnica —
vlazne livade, 07.1986, 2 9%, leg. A. Vuji¢, S. Simi¢; Kuéajske planine: Crnica
— reka, 23. 071986 2 88 leg. A. Vuji¢, 26.07.1986, 3 33, 1 @, leg. A. Vuji¢;
Kucajske planine: Dubasnlca 03.05.1995, 1 &, leg. A. Vuji¢; Kucajske planine:
Papratno — B. AP., 26.07.1986, 1 d, leg. A. Vuji¢; Kudajske planine: Pozare,
07.1986, 2 99, leg A. Vujié, S. Simi¢; Kudajske planine: Sisevac, 24.04.1986,
13, leg A. Vuji¢; Kucajske planine: Slsevac—hvada 22.07.1986, 1 &, leg. A.
Vuji¢, 29.07.1986, 1 9, leg. A. Vuji¢; Kucajske planine: Sisevac — mala kaptaza
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28.07.1986, 2 43, 1 Q, leg. A. Vuji¢; Kucajske planine: Sisevac — potok,
21.07.1986, 3 43, 1 Q, leg. A. Vuji¢, 28.07.1986, 3 99, leg. A. Vuji¢; Stara
planina: Arbinje, 10.08.1987, 1 &, leg. A. Vuji¢; Stara planina: Golema reka,
20.07.1991, 2 43, leg. A. Vujié, D. Radnovié, 23.07.1991, 2 33, leg. A. Vujié,
P. Radisi¢; Stara planina: Pilj, 07.05.1988, 1 &, leg. A. Vuji¢; Stara planina: sliv
Rekitske reke, 12.07.1991, 1 4, 1 @, leg. A. Vuji¢, D. Radnovi¢; Stara planina:
sliv Toplodolske reke, 17. 07. 1991,2 99, leg. A. Vuji¢, P. RadISIC Stara planina:
Temstica, 18.07.1992, 2 99, leg. A. Vuji¢; Stara planina: Zarkova cuka 14.07.1991,
2338,2 99 leg. A. Vuji¢; Suva planina: Cukljenik, 02.05.1988, 2 &3‘ leg. A.
Vuji¢; Suva planina: Cukljenik — Donja Studena, 28.05.1988, 1 EE leg. A. Vuji¢;
Suva planina: Jelasnica, 02.04.1989, 1 , leg. A. Vuji¢; Suva plamna Jelasnicka
klisura, 01.05.1994, 4 33 leg. A. Vuji¢, S. Radenkovi¢; Suva planina: Kunovica,
25.04.1996, 143, leg. A. Vujic.

Published material: Simi¢ and Vuji¢, 1996.

Eristalis horticola (De Geer, 1776)

Dubasnica-Malinik: Demizlok, 14.06.1994, 1 &, leg. A. Vuji¢, 19-20.05.
1996, 1 &, leg. V. Milankov; Dubasnica-Malinik: Duba$nica Lunga, 22.08.1997,
1 @, leg. D. Milenkovi¢, 02.07.1998, 1 @, leg. A. Vuji¢; Dubasnica-Malinik:
Dubasnica — loviste, 05.06.1993, 1 9 leg. A. Vujic.

Published material: Simi¢ and Vuji¢, 1990; Simié¢ and Vujié, 1996.

Eristalis jugorum Egger, 1858

Besna kobila: Kriva Feja 1, 12.09.2020, 1 9, leg. A. Vuji¢, L. Likov, M.
Rankovi¢, T. Tot; Besna kobila: Kriva Feja 2, 12.09.2020, 2 43, leg. A. Vuji¢,
L. Likov, M. Rankovi¢, T. Tot; Dubasnica-Malinik: Beljavina, 06.06.1993, 1
Q, leg. A. Vuji¢; Dubasnica-Malinik: Demizlok, 12.06.1994, 3 99, leg. A.
Vuji¢, D. Radnovi¢, V. Milankov, 07.06.1997, 1 €, leg. A. Vuji¢; Dubasnica-
-Malinik: Dubagnica Lunga, 21.05.1996, 1 &, leg. A. Vuji¢, 22.08.1997, 1 &,
leg. A. Vuji¢; Dubasnica-Malinik: Prerast, 12.08.1994, 1 4, 1 2, leg. A. Vujic,
P. Radisi¢; Stara planina: Arbinje, 12.06.2012, 1 &, leg. A. Vuji¢; Stara planina:
Dojkinci 2, 19.06.2017, 1 9, leg. A. Vuji¢; Stara planina: Topli Do, 10.06.2022,
1 9, leg. T, Tot.

Published material: Simi¢ and Vuji¢, 1996.

Eristalis nemorum (Linnacus, 1758)

Dubasnica-Malinik: Beljevina, 06.06.1993, 1 &, leg. A. Vuji¢; Dubasnica-
Malinik: Demizlok, 04.05.1996, 1 &, leg. A. Vuji¢, 07.06.1997, 1 &, leg. A.
Vuji¢, 01.07.1998, 1 Q, leg. D. Devi¢; Dubasnica-Malinik: Duba$nica Lunga,
18.07.1993, 1 &, leg. A. Vuji¢, 21.05.1996, 1 &, leg. A. Vuji¢, 23.08.1996, 2 43,
leg. A. Vuji¢; Dubasnica-Malinik: Manastiriste, 17.06.1997, 2 37, leg. A. Vuji¢,
V. Milankov; Dubasnica-Malinik: Mikuljska reka, 04.06.1993, 1 &, leg. A
Vujic; Kucajske planine: Crnica, 07.1986, 1 &, leg. A. Vujic.

Published material: Simi¢ and Vu]lC 1996.

Eristalis pertinax (Scopoli, 1763)

Besna kobila: Planinarski dom, 03.05.2017, 1 9, leg. B. Ivosevi¢, M.
Mili¢i¢; Dubasnica-Malinik: Demizlok, 14.05.1994, 1 &, leg. V. Milankov,
12.06.1994, 2 33, leg. A. Vuji¢, 23.08.1995, 3 43, leg. A. Vuji¢, A. Tepavéevic,
07.06.1997,1 3,1 @, leg. A. Vuji¢, M. Radisi¢; Dubasnica-Malinik: Dubagnica
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Lunga, 06.06.1993, 2 443, leg. A. Vuji¢, S. Radnovi¢, 15.05.1994, 1 @, leg. D.
Radnovi¢, 02.06.1996, 1 @, leg. A. Vuji¢, 23.08.1996, 1 ¢, leg. A. Vuji¢; Du-
basnica-Malinik: klisura Lazareve reke, 01.04.1994, 1 @, leg. A. Vuji¢,
11.06.1994, 1 @, leg. S. Radnovi¢, 19.04.1997, 2 43, leg. P. Radisi¢, 29.04.1997,
1 9, leg. P. Radisi¢, 21.08.1997, 1 &, leg. A. Vuji¢; Dubasnica-Malinik: Malinik,
07.07.1985, 1 &, leg. P. Radisi¢, 03.06.1989, 1 €, leg. P. Radisi¢, 05.07.1995, 1 &,
leg. A. Vuji¢; Dubasnica-Malinik: Manastiriste, 17.06.1997, 1 Q, leg. A. Vuji¢;
Dubasnica-Malinik: Prerast, 12.08.1994, 1 &, leg. A. Vuji¢; DubaSnica-Malinik:
Vojala, 17.07.1993, 1 9, leg. P. Radisi¢; Stara planina: Barska livada, 30.04.1987,
4 d3, leg. A. Vu_]lC Stara planina: Temska, 01.05.1987, 1 &, 1 Q, leg A. Vuji¢,
S. Simi¢; Suva planina: Bojanine vode, 02.05.1988, 3 33, 1 @, leg. A. Vujié,
28.05. 1988 1 3, leg. A. Vujié; Suva planlna Gorn]a Studena — Bojanine vode,
02.05.1988,1 4, 1 Q, leg. A. Vuji¢; Suva planina: Jelasnicka klisura, 01.05.1994,
4 33, leg. P. Radisi¢, D. Radnovic.

Published materlal Simié¢ and Vujié, 1996.

Eristalis picea (Fallén, 1817)

Dubasnica-Malinik: Dubasnica Lunga, 02.07.1998, 2 99, leg. A. Vuji¢,
D. Milenkovi¢.

Eristalis rupium Fabricius, 1805

Dubasnica-Malinik: Demizlok, 03.08.1995, 1 ¢, leg. A. Vuji¢; Kucajske
planine: Papratno, 27.07.1986, 1 ¢, leg A. Vujic.

Published material: Simi¢ and Vujié, 1990; Simi¢ and Vujié, 1996.

Eristalis similis (Fallén, 1817)

Besna kobila: Planinarski dom 4, 12.09.2020, 1 &, leg. A. Vuji¢, L. Likov,
M. Rankovi¢, T. Tot; Duba$nica-Malinik: Demizlok, 14.05.1994, 1 &, leg. D.
Radnovi¢, 12.06.1994, 2 33, leg. A. Vuji¢, 23.08.1995, 2 343, leg. A. Vujié,
04.05.1996, 1 &, leg. A. Vuji¢, 07.06.1997, 1 &, leg. A. Vuji¢; Dubasnica-Ma-
linik: Dubasnica, 31.05.1995, 1 ¢, leg. A. Vuji¢; Dubasnica-Malinik: klisura
Lazareve reke, 15.05.1993, 1 &, leg. A. Vuji¢, 16.07.1993, 1 Q, leg. A. Vuji¢,
22.08.1995, 2 44, leg. P. Radisi¢; Dubasnica-Malinik: Malinik, 03.06.1989, 1
d, leg. D. Radnovi¢, 10.06.1994, 1 &, leg. A. Vuji¢; Dubasnica-Malinik: Ma-
nastiriste, 20.04.1997, 1 @, leg. A. Vuji¢, 07.06.1997, 1 &, leg. P. Radisi¢,
19.09. 1997 1 &, leg. A. Vuji¢; Dubasnica-Malinik: Mlkuljska reka 04.06.1993,
1 9, leg. S. Radnovi¢; Dubasnica-Malinik: Prerast, 12.08.1994, 1 &, leg S. Simi;
Kucajske planine: Crnica — livada, 23.07.1986, 2 &? leg. A. Vuji¢, 26.07.1986,
1 d, leg. A. Vuji¢; Stara planina: DOJk1n012 01.05. 2017, 1 &, leg. A. Vuji¢; Stara
planina: Zivadinov dol, 12.07.1991, 2 99, leg. A. Vuji¢.

Published material: Simi¢ and Vuji¢, 1996 (as Eristalis pratorum Meigen,
1822).

Eristalis tenax (Linnaeus, 1758)

Dubasnica-Malinik: Adamov potok, 11.07.1985, 6 33, 2 99, leg. A. Vuji¢;
Dubasnica-Malinik: Borsko jezero — Savaca, 19.08.1998, 1 &, leg. D. Kopanja;
Dubasnica-Malinik: Brestovacka banja, 24.04.1996, 1 ©, leg. A. Vuji¢; Duba-
Snica-Malinik: Demizlok, 23.08.1995, 1 &, leg. M. Radisi¢, 19-20.05.1996, 2 92,
leg. V. Milankov, 07.06.1997, 1 @, leg. A. Vuji¢, 01.07.1998, 4 33, 4 99, leg.
M. Dosenovi¢; Dubasnica-Malinik: Dubasnica Lunga, 06.06.1993, 1 &, leg. D.
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Radnovi¢, 22.08.1997, 1 &, leg. A. Vuji¢, 19.09.1997, 1 &, leg. A. Vuji¢, 02.07.
1998, 1 &, leg. M. DoSenovi¢; Dubasnica-Malinik: ka Maliniku, 27.08.2022,
2 99, leg. T. Tot; Dubasnica-Malinik: klisura Lazareve reke, 07.07.1985, 1 @,
09.07.1985, 1 @ leg A. Vuji¢, 28.03.1989, 1 ¢, leg. D. Radnov1c 30.04. 1989 19,
leg. S. S1mlc 08.07.1989, 3 44, leg. P. Radisi¢, 03.06.1993, 1 3,12, leg. S.
Radnovic, 24.08. 1995, 1 8 1 9, leg. A. Tepavcev1c 13.04. 1996 1 9, leg. M.
Radisie, 23724.04.1996, 1 @, leg. R. Mi¢i¢, 22.08.1996, 2 I3, leg. P. Radisié,
07.06.1997, 1 9, leg. A. Vuji¢, 18.06.1997, 1 &, leg. A. Vuji¢, 21.08.1997, 1 Q, leg.
A. Vuji¢, 19.09.1997, 1 9, leg. A. Vuji¢, 04.05.2012, 1 9, leg. A. Vuji¢, 27.08.
2022, 1 @, leg. T. Tot; Dubasnica-Malinik: Dubasmca loviste, 05.06.1993, 1 &,
leg. S. Radnovi¢, 13.08.1994, 1 &, leg. S. Simi¢; Dubagnica-Malinik: Mal1n1k
10.7.1985,1 2, leg A. Vuji¢, 02.06.1995, 1 &, leg A. Vuji¢, 03.06.1995, 2 c?c?
leg. A. Vujié, 26.07.1997, 1 9, leg. D. Devié; Dubasnica-Malinik: Malinik —
bukova $uma, 13.7.1985,3 34 1 , leg. A. Vuji¢, 07.1985,2 33,2 99, leg. A.
Vuji¢; Dubasnica-Malinik: Malinik — put, 22.07.1985, 1 &, 1 @, leg. A. Vuji¢;
Dubasnica-Malinik: Manastiriste, 07.06.1997, 1 &, 1 @, leg. P. Radisi¢, 17.06.
1997, 1 @, leg. A. Vuji¢, 19.07. 1997 1 3, leg. A. Vuji¢; Dubagnica-Malinik: Pre-
rast, 12.08.1994, 1 5J 1 9,leg. S. S1m1c Kucajske planine: Crnica, 23.07.1986,
5 &? leg. A. Vuji¢; Kucajske planine: Crnica — kanjon, 21.07. 1986 2 34, leg
A. Vuji¢; Kucajske planine: Crnica reka, 23.07.1986, 4 33, 1 Q, leg. A. Vuji¢;
Kucajske planine: Crnica — vlazne livade, 26.07.1986, 3 33, 1 ©, leg. A. Vuji¢;
Kucajske planine: Papratno, 25.07.1986, 1 &, 1 @, leg. A. Vuji¢, 27.07.1986,
6 JJ, leg. A. Vuji¢; Kucajske planine: Papratno — Apta, 26.07.1986, 1 @, leg.
A. Vuji¢; Kucajske planine: Papratno — bukova Suma, 27.07.1986, 1 Q, leg. A.
Vuji¢; Kuéajske planine: Sisevac, 24.07.1986, 4 33, 1 @, leg. A. Vuji¢; Kucajske
planine: Sisevac — livada, 22.07.1986, 1 &, 2 92, leg. A. Vuji¢, 29.07.1986, 1 2,
leg. A. Vuji¢; Kucajske planine: Sisevac — potok, 21.07.1986, 3 43, leg. A. Vuji¢;
Stara planina: Arbinje, 11.08.1987,3 33, 1 @, leg. A. Vuji¢; Stara planina: Ba-
bin zub, 19.07.1991, 6 37, leg. A. Vuji¢, P. Radisi¢, 20.07.1991, 3 43, 1 2, leg.
A. Vuji¢, P. Radisic¢; Stara planina: Dojkinacka reka, 06.05.1988, 2 99, leg. A.
Vuji¢, 29-30.05.1988, 2 33, 1 @, leg. A. Vujié; Stara planina: Dojkinacka reka
2,29.05.1987, 1 &, leg. A. Vuji¢, 30.05.1988, 1 &, leg. A. Vuji¢; Stara planina:
Golema reka, 20.07.1991, 4 33, 10 99, leg. A. Vuji¢, 23.07.1991, 4 34, 2 29,
leg. A. Vuji¢; Stara planina: Midzor, 14.07.1991, 3 33, 3 99, leg. A. Vuji¢, P.
Radisi¢; Stara planina: Pilj, 07.05.1988, 1 @, leg. A. Vuji¢; Stara planina: Plani-
nica, 29.05.1988, 1 &, 1 @, leg. A. Vuji¢; Stara planina: sliv Rekitske reke, 12.07.
1991, 2 99, leg. A. Vuji¢, 21.07.1991, 3 33, 4 99, leg. A. Vuji¢; Stara planina:
sliv Toplodolske reke, 17.07.1991, 4 33, 6 92, leg. A. Vuji¢; Stara planina: spo-
menik, 28.05.1987, 1 @, leg. A. Vuji¢, 10.08.1987, 1 &, 1 @, leg. A. Vuji¢; Stara
planina: Temska, 30.04.2022, 1 &, leg. T. Tot; Stara planina: Temska — spome-
nik, 12.04.1988, 1 ¢, leg. A. Vuji¢; Stara planina: Topli Do, 30.04.2022, 2 34,
leg. T. Tot, 10.06.2022, 1 &, leg. T. Tot, 28.08.2022, 4 33, 3 22, leg. T. Tot;
Stara planina: Topli Do- -Pilj, 26.06.1987, 1 @, leg. A. Vuji¢, 11.08.1987, 2 &?
2 99, leg. A. Vuji¢; Stara planina: Zarkova ¢uka, 11.07.1991, 10 34, 6 92,
leg. A. Vuji¢; Stara planina: Zavojsko jezero, 13. 07. 1992, 2 88 2 99, leg.
A. Vuji¢; Stara planina: Zivadinov dol, 12.07.1991, 2 33, 2 99, leg. A. Vuji¢,
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D. Radnovi¢; Zlot: klisura Lazareve reke, 07.07.1985, 1 ¢, 09.07.1985, 1 ¢ leg.
A. Vujic.

Published material: Simi¢ and Vuyji¢, 1996; van Seenis et al., 2015.

Eumerus alpinus Rondani, 1857

Besna kobila: Planinarski dom 3, 29.06.2019, 6 37, leg. A. Vuji¢.

Eumerus amoenus Loew, 1848

Dubasnica-Malinik: Demizlok, 25.08.1996, 1 @, leg. S. Radenkovi¢, 22.07.
2017, 1 &, leg. A. Vuji¢; Dubasnica-Malinik: Duba$nica Lunga, 22.08.1997, 1
d, leg. A. Vuji¢; Dubasnica-Malinik: ka Maliniku 21.06.2017, 3 33, 3 99, leg.
A. Vuji¢, M. Milici¢, Z. Nedeljkovi¢, T. Tot; Dubasnica-Malinik: klisura Laza-
reve reke, 08.07.1985, 1 &, leg. P. Radisi¢, 03.06.1993, 3 43, leg. D. Radnovi¢,
13.08.1994, 3 29, leg. A. Vuji¢, 24.09.1995, 4 92, leg. A. Vuji¢, 03.05.1996, 2
33, leg. A. Vuji¢, 14.07.1996, 6 33, leg. A. Vuji¢, S. Radenkovié, P. Radisic,
22.08.1996, 1 &, leg. A. Vuji¢, 25.08.1996, 1 Q leg. P. Radisi¢, 21.08.1997, 1 Q,
leg P. Radisi¢, 9 c%g, leg. A. Vuji¢, 19.09.1997, 18 33, 2 99, leg. A. Vuji¢, 23.08.
2013, 2 33, leg. A. Vuji¢, L. Likov, M. Mili¢i¢, 01.07.2019, 3 33, 1 @, leg. A.
Vuji¢, B. Ivosevi¢, M. Jankovi¢, M. Mili¢i¢; Dubasnica-Malinik: ManastiriSte
03.06.1996, 1 9, leg. A. Vuji¢, 21.05.1996, 4 99, leg. V. Milankov, A. Tepav-
¢evi¢; Dubasnica-Malinik: Malinik, 05.07.1995, 1 @, leg. A. Vuji¢, 26.07.1997,
1 9, leg. D. Devi¢, 21.07.2017, 24 33, 4 99, leg. A. Vuji¢; Stara planina:
Topli Do, 10.10.2018, 2 33, 1 @, leg. A. Vuji¢, S. Popov.

Eumerus argyropus Loew, 1848

Dubasnica-Malinik: klisura Lazareve reke, 19.09.1997, 5 443, leg. A. Vujié,
21.08.1997, 1 &, leg. A. Vuji¢, 27.08.2022, 1 &, 2 99, leg. T. Tot.

Eumerus clavatus Becker, 1923

Dubasnica-Malinik: Demizlok, 19.07.1994, 1 ¢, leg. A. Vuji¢; Dubasnica-
-Malinik: Duba$nica Lunga, 22.08.1997, 1 &, leg. A. Vuji¢; Dubasnica-Malinik:
klisura Lazareve reke, 16.07.1991, 3 37, leg. P. Radisi¢, 24.08.1995,2 33,1 ¢,
leg. A. Vuji¢, 14.07.1996, 4 33, 4 99, leg. A. Vuji¢, S. Radenkovi¢, P. Radisic,
26.07.1997, 5 33, leg. A. Vuji¢, 21.08.1997, 15 53, 8 22, leg. A. Vuji¢, 19.09.
1997, 35 33,19 99, leg. A. Vuji¢; Dubasnica-Malinik: Manastiriste, 19.09.1997,
13,229, leg. A. Vuji¢; Dubasnica-Malinik: ka Maliniku, 21.06.2017, 10 3,
599, leg. A. Vuji¢, M. Mili¢i¢, Z. Nedeljkovi¢, T. Tot.

Published material: Vuji¢ and Simi¢, 1995-1998.

Eumerus hungaricus Szilady, 1940

Stara planina: Topli Do, 10.10.2018, 1 ¢, leg. A. Vuji¢, S. Popov.

Eumerus ornatus Meigen, 1822

Dubasnica-Malinik: Jablanica, 26.07.1986, 1 &, leg. D. Radnovi¢; Duba-
Snica-Malinik: klisura Lazareve reke, 02.06.1983, 1 &, leg. A. Vuji¢, 08.07.1985,
1 3, leg. A. Vujié, 1 &, leg. A. Vuji¢; Dubasnica-Malinik: Podgorac, 02.06.1996,
1 &, leg. A. Vuji¢; Stara planina: put ka Babinom zubu, 01.06.2013, 1 &, leg.
A. Vujic.

Published material: Vuji¢ and Simi¢, 1995-1998.

Eumerus richteri Stackelberg 1960

Dubasnica-Malinik: klisura Lazareve reke, 16.07.1993, 2 443, leg. A. Vujié,
14.07.1996, 2 33, leg. A. Vujié, P. Radisi¢, 21.08.1997, 1 &, leg. A. Vuji¢, 30.06.1998,
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6 33,15 29, leg. A. Vuji¢, D. Milenkovi¢, 01.07.2019, 1 33, 3 99, leg. A.
Vuyji¢, M. Jankovi¢, M. Mili¢i¢.

Published material: Vuji¢ and Simi¢, 1995-1998.

Eumerus sogdianus Stackelberg, 1952

Published material: Simi¢ and Vujié, 1996; van Seenis et al., 2015; Vujié
and Simi¢, 1995-1998.

Eumerus strigatus (Fallen, 1817)

Published material: Vuji¢ and Simié, 1995-1998.

Eumerus tricolor (Fabricius, 1798)

Dubasnica-Malinik: Demizlok, 14.06.1994, 4 373, leg. A. Vujic.

Published material: van Seenis et al., 2015.

Eupeodes bucculatus (Rondani, 1857)

Besna kobila: Planinarski dom, 18.07.2017, 1 9, leg. A. Vuji¢; Dubasnica-
-Malinik: Dubas$nica Lunga, 23.08.1996, 1 &, leg. S. Dragisi¢; Dubagnica-Ma-
linik: klisura Lazareve reke, 14.04.1991, 1 &, leg. A. Vuji¢, 01.04.1994, 1 2, leg.
A. Vujic.

Eupeodes corollae (Fabricius, 1794)

Besna kobila: Planinarski dom, 18.07.2017, 1 9, leg. A. Vuji¢; Dubasnica-
Malinik: Demizlok, 19.07.1994, 1 &, 1 Q, leg. A. Vuji¢, S. Radenkovi¢, 07.06.1997,
1 ¢, leg. R. Mi¢i¢; Dubasnica-Malinik: Dubasnica Lunga, 18.07.1993, 1 ¢, leg.
P. Radisi¢, 15.05.1994, 1 Q, leg. V. Milankov, 23.08.1996, 1 &, leg. S. Raden-
kovi¢; Dubasnica-Malinik: Dubasnica Lunga, 22.08.1997, 2 33, 1 Q, leg. A.
Vuji¢; Dubasnica-Malinik: ka Maliniku, 27.08.2022, 1 ¢, leg. T. Tot, 08.06.2022,
3 33,2 99, leg. T. Tot; Dubasnica-Malinik: klisura Lazareve reke, 05.06.1989,
1 @, leg. A. Vuji¢, 08.07.1989, 1 &, leg. A. Vuji¢, 03.06.1993, 1 Q, leg. A. Vujic¢,
13.05.1994, 1 &, 1 @, leg. D. Radnovi¢, 20.07.1994, 1 &, 2 99 leg. A. Vujié, S.
Radenkov1c 13.08.1994, 4 92, leg. S. Simié, 06.07.1995, 1 &, leg. A. Vuji¢,
22.08.1996, 7 373, leg. A. Vuji¢, S. Dragisi¢, R. Mi¢i¢, P. RadISIC 18.06.1997,
19, leg. A. Vuyji¢, 25.07.1997,2 34, 3 99, leg. A. Vujié, 21.08.1997, 14,1 SB,
leg. A. Vuji¢, 09.06.2022, 1 9, leg. T. Tot; Dubasnica-Malinik: Malinik, 10.06.
1994, 1 &3, leg. S. Radnovi¢, 05.07.1995, 1 @, leg. A. Vuji¢; Dubasnica-Malinik:
Vojala, 17.07.1993, 1 &, leg. P. Radisi¢; Kucajske planine: Crnica — vlazne liva-
de, 23.07.1986, 1 9, leg. A. Vuji¢; Kucajske planine: Crnica — vlazne livade,
29-30.07.1986, 2 99, leg. A. Vuji¢; Kucajske planine: Papratno — bukova Suma,
26.07.1986, 1 9, leg. A. Vuji¢; Kucajske planine: Papratno — mala kaptaza,
26.07.1986, 2 99, leg. A. Vuji¢; Kucajske planine: Pozare, 21.07.1986, 1 9, leg.
A. Vuji¢; Kucajske planine: Sisevac, 21.07.1986, 1 @, leg. A. Vuji¢; Kucajske
planine: Sisevac — livada, 22.07. 1986 1 9, leg. A Vuji¢; 22.07.1986, 2 99, leg.
A Vuji¢, 28.07.1986, 1 Q leg. A. Vuji¢; Stara planina: Arbinje, 11.08.1987, 1

d,1 Q, leg. A. Vuji¢; Stara planina: Babin zub, 16.07.1991, 1 @, leg. A. Vujic,
09.07.2011, 1 3, leg. A. Vuji¢, Stara planina: Crni vrh, 13.04.1988, 19, leg. A.
Vuji¢; Stara planina: Dojkinci, 20.06.2012, 1 &, leg. A. Vuji¢; Stara planina:
Dojkinci 1, 19.06.2017, 1 &, leg. Z. Nedeljkovi¢; Stara planina: Dojkinci 2,
19.06.2017, 2 33, leg. M. Mili¢i¢, Z. Nedeljkovi¢, T. Tot; Stara planina: Golema
reka, 20.07.1991, 1 4, 3 99, leg. A. Vuji¢, 23.06.1991, 1 &, 1 Q, leg. A. Vuji¢; Sta-
ra planina: MidZor, 14.07.1987, 1 &, leg. A. Vuji¢, 14.07.1991, 2 92, leg. A. Vuji¢;
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13.07.1991, Rekitska reka, 1 4, 2 99, leg. A. Vuji¢; Stara planina: sliv Rekitske
reke, 21. 07. 1991, 4 92, leg A. Vuji¢; Stara planina: sliv Toplodolske reke,
17.07.1991, 2 8@ leg. A. Vuji¢; Stara planina: spomenik, 30.04.1987, 1 ¢, leg. A.
Vuji¢; Stara planina: Temska, 01.05.1987, 1 @, leg. A. Vuji¢, 10.06.2022, 2 92,
leg. T. Tot; Stara planina: Temstica 11.07.2011, 1 @, leg. A. Vuji¢; Stara plani-
na: Topli Do 10.06.2022, 5 99, leg T. Tot; Stara planina: Zavojsko jezero,
22.07.1992, 1 , leg. A. VU.JIC Stara planina: Zarkova ¢uka, 11.07.1991, 2 37,
16 99, leg. A. Vuji¢, 14.07.1991, 1 &, 7 29, leg. A. Vujié; Stara planlna Ziva-
dinov dol, 12.07.1991, 2 29, 1eg A. Vujic.

Published material: Simié and Vuji¢, 1996 (as Metasyrphus corollae (Fabri-
cius, 1794)); van Seenis et al., 2015.

Eupeodes flaviceps (Rondani, 1857)

Dubasnica-Malinik: DemiZzlok, 01.07.1998, 1 &, leg. A. Vuji¢; Kucajske
planine: Sisevac — livada, 22.07.1986, 1 ©, leg. A. Vuji¢; Stara planina: MidZor,
14.07.1991, 1 @, leg. A. Vuji¢; Stara planina: sliv Rekitske reke, 21.07.1991, 1
Q, leg. A. VUJIC Stara planina: sliv reke Temske, 30.04.1987, 1 @ leg. A. VLIJIC
Stara planina: Zarkova ¢uka, 11.07.1991, 1 @, leg A. Vujic.

Eupeodes latifasciatus (Macquart 1829)

Dubasnica-Malinik: klisura Lazareve reke, 22.08.1996, 1 9, leg. A. Vuji¢,
1 &, 25.08.1996, leg. P. Radisi¢, 30.06.1998, 1 Q, leg. M. DoSenovi¢; Kucajske
planine: Crnica — vlazne livade, 29-30.07.1986, 1 &, 1 @, leg. A. Vuji¢; Stara
planina: Temska, 01.05.1987, 1 ¢, leg. A. Vuji¢; Stara planina: Dojkinci 2, 01.05.
2017, 1 9, leg. B. Ivosevi¢, M. Mili¢i¢; Stara planina: Topli Do, 10.06.2022, 1
J, leg. T. Tot.

Eupodes luniger (Meigen, 1822)

Besna kobila: Planinarski dom, 18.07.2017, 1 @, leg. A. Vuji¢, 19.07.2017,
1 9, leg. A. Vuji¢; Dubasnica-Malinik: DemiZzlok, 14.05.1994, 1 &, leg. A. Vuji¢,
04.06.1994, 1 3,2 99, leg. A. Vuji¢, 12.06.1994, 2 33, 1 9, leg. V. Milankov,
S. Radenkovi¢, P. Radisi¢, 14.06.1994, 1 &, leg. A. Vuji¢, 04.06.1997, 1 &, leg.
A. Vuyji¢; Dubasnica-Malinik: Dubasnica Lunga, 15.05.1994, 1 €, leg. D. Rad-
novi¢, 21.05.1996, 1 @, leg. V. Milankov, 19.09.1997, 2 99, leg. A. Vuji¢; Du-
basnica-Malinik: Jablanica, 24.07.1986, 1 &, leg. A. Vuji¢; Dubasnica-Malinik:
klisura Lazareve reke, 14.04.1991, 1 4, 1 @, leg. A. Vuji¢, 03.06.1993, 1 &, leg.
P. Radisi¢, 29.04.1995, 2 33, 1 @, leg. A. Vuji¢, S. Radenkovi¢, 03.05.1996, 1 &,
leg. A. Vuji¢, 19.04.1997,1 3,1 @, leg. A. Vujié, P. Radisi¢, 20.04.1997, 1 &,2 99,
leg. A. Vuji¢; Dubasnica-Malinik: Manastiri$te, 03.05.1996, 1 ¢, leg. S. Raden-
kovi¢; Kucajske planine: Papratno, 25.07.1986, 1 &, leg. A. Vuji¢, 27.07.1986,
1 &, leg. A. Vuji¢; Kucajske planine: Papratno — B. AP., 26.07.1986, 2 43, leg.
A. Vuji¢; Dubasnica-Malinik: Prerast, 12.08.1994, 1 @, leg. A. Vuji¢; Kucajske
planine: Pozare, 21.07.1986, 1 9, leg. A. Vuji¢; Kucajske planine: Sisevac — po-
tok, 21.07.1986, 4 99, leg. A. Vuji¢, 22.07.1986, 1 ¢, leg. A. Vuji¢, 25.07.1986,
2 43, leg. A. Vuji¢; Stara planina: Barska livada, 30.04.1987, 1 , leg. A. Vuji¢;
Stara planina: Dojkinacka reka, 29-30.07.1988, 1 ¢, leg. A. Vuji¢; Stara plani-
na: Dojkinci, 20.06.2012, 1 9, leg. A. Vuji¢; Stara planina: Dojkinci 2, 19.06.2017,
1 9, leg. M. Milici¢, Z. Nedeljkovié, T. Tot; Stara planina: Golema reka, 23.07.
1991, 1 &, leg. A. Vuji¢; Stara planina: Mala Lukanja, 01.05.1987, 1 , leg. A. Vuji¢;
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Stara planina: Midzor, 14.07.1991, 1 9, leg. A. Vuji¢; Stara planina: sliv Rekit-
ske reke, 21.07.1991, 1 &, 1 Q, leg. A. Vuji¢; Stara planina: Temska — spomenik,
12.04.1988, 1 &, leg A. Vuji¢, 05.04.1992, 1 @, leg. A. Vuji¢; Stara planina:
Zarkova cuka 11.07.1991, 2 33, leg. A. Vuji¢; Stara planina: Zavojsko jezero,
13.07.1992, 1 9 leg. A. VUJIC 22.07.1992, 1 &, leg. A. Vuji¢; Dubasnica-Ma-
linik: ka Maliniku, 27. 04.2017, 1 &, leg. A. Vujié.

Published material: Simi¢ and Vujié, 1996 (as Metasyrphus luniger (Meigen,
1822)); van Seenis et al., 2015.

Eupeodes nielseni (Dusek & Laska, 1976)

Stara planina: Dojkinacka reka, 30.05.1988, 1 J, leg. A. Vuji¢; Stara plani-
na: Dojkinci 2, 01.05.2017, 1 ©, leg. B. Ivosevi¢, M. Mili¢ic.

Eupeodes nitens (Zetterstedt, 1843)

Dubasnica-Malinik: Dubasnica, 16.05.1993, 1 @, leg. A. Vuji¢; Dubasnica-
-Malinik: Dubasnica Lunga, 23.08.1996, 2 92, leg. S. Dragisi¢; Stara planina:
Dojkinagka reka, 06.05.1998,2 dd, 1 @, leg. A. Vuji¢; Stara planina: Dojkin-
ci, 20.06.2012, 1 @, leg. A. VLIJIC

Published material: $imi¢ and Vuji¢, 1996 (as Metasyrphus nitens (Zetter-
stedt, 1843)).

Fagisyrphus cinctus (Fallén, 1817)

Dubasnica-Malinik: Demizlok, 14.05.1994, 1 @, leg. A. Vuji¢, 19-20.05.1996,
1 @, leg. A. Vuji¢; Dubasnica-Malinik: Duba$nica Lunga, 18.05.1996, 1 &, leg.
N. Dozi¢, 21.05.1996, 1 &, 1 Q, leg. A. Vuji¢; Dubasnica-Malinik: klisura Laza-
reve reke, 12.07.1985, 2 33, leg. A. Vuji¢, 31.04.1989, 2 37, leg. A. Vujié, 15.05.
1993, 1 &, leg. A. Vuji¢, 29.04.1995, 1 &, leg. A. Vuji¢, 13.07.1996, 1 Q, leg. P.
Radigi¢, Dubagnica-Malinik: Malinik, 01.05.1995, 1 J, leg. S. Radenkovic,
Kucajske planine: Papratno, 26.07.1986, 1 Q, leg. A. Vuji¢, 27.07.1986, 2 37,
leg. A. Vuji¢; Kucajske planine: Sisevac, 21.07.1986, 1 &, leg. A. Vuji¢; Kucajske
planine: Sisevac — potok, 21.07.1986, 1 &, leg. A. Vuji¢; Stara planina: Arbinje,
26.06.1987, 1 9, leg. A. Vuji¢; Stara planina: Crni vrh, 08.05.1988, 1 @, leg. A.
Vuji¢; Stara planina: Dojkinacka reka, 06.05.1988, 1 @, leg. A. Vuji¢, 29-30.05.
1988, 1 &, leg. A. Vuji¢; Stara planina: Pilj, 07.05.1988, 2 33, 4 92, leg. A.
Vuji¢; Stara planina: Topli Do, 28.05.1987, 3 99, leg. A. Vuji¢, Suva planina:
Bojanine vode, 02.05.1988, 7 34, 2 99, leg. A. Vuji¢, 28.05.1988, 2 99, leg.
A. Vuji¢; Suva planina: Gornja Studena — Bojanine vode, 02.05.1988, 5 3, 2 9%,
leg. A. Vuji¢; Jelasnica — Donja Studena, 02.05.1988, 4 33, 5 29, leg. A. Vuji¢;
Suva planina: Jelasnica, 13.04.1991, 1 6 leg. A. Vuji¢.

Published material: Simi¢ and Vuji¢, 1996 (as Melangyna cincta (Fallén,
1817)); van Seenis et al., 2015.

Ferdinandea cuprea (Scopoli, 1763)

Dubas$nica-Malinik: klisura Lazareve reke, 09.07.1985, 1 ¢, leg. A. Vujié,
01.04.1994, 1 Q, leg. A. Vuji¢; Kucajske planine: Crnica — vlazne livade, 26.07.
1986, 1 ©, leg. P. Radisi¢; Stara planina: Temska, 30.04.2022, 1 ¢, leg. T. Tot.

Ferdinandea ruficornis (Fabricius, 1775)

Duba$nica-Malinik: Manastiriste, 20.04.1997, 1 &, leg. A. Vujié.

Hammerschmidtia ferruginea (Fallen 1817)

Published material: Simi¢ and Vuji¢, 1996; Vujié, 1991.
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Helophilus pendulus (Linnacus, 1758)

Dubagnica-Malinik: Demizlok, 19.07.1994, 1 &, leg. A. Vuji¢, 23.08.1995,
1 &, leg. P. Radisi¢, 01.07.1998, 1 &, leg. A. Vuji¢, 22.07.2017, 1 @, leg. A. Vuji¢;
Dubasnica-Malinik: Dubasnica Lunga, 23.08.1996, 1 &, leg. S. Radenkovig¢;
Dubasnica-Malinik: klisura Lazareve reke, 03.06.1993, 1 &, leg. P. Radisic¢,
29.04.1997, 1 &, leg. P. Radisi¢, 18.06.1997, 1 @, leg. A. Vuji¢, 19.09.1997, 1 &,
leg. A. Vuji¢; Stara planina: Golema reka, 20.07.1991, 2 3J, leg. A. Vujic.

Helophilus trivittatus (Fabricius, 1805)

Besna kobila: Planinarski dom, 12.09.2020, 1 9, leg. A. Vuji¢, L. Likov,
M. Rankovi¢, T. Tot; Besna kobila: Planinarski dom 3, 29.06.2019, 1 9, leg. A.
Vuji¢; Besna kobila: Planinarski dom 4, 12.09.2020, 1 ¢, leg. A. Vuji¢, L. Li-
kov, M. Rankovi¢, T. Tot; Dubasnica-Malinik: Demizlok, 23.08.1995, 1 ©, leg.
A. Vuji¢, 19-20.05.1996, 1 2, leg. A. Vuji¢; Dubasnica-Malinik: Duba$nica
Lunga, 22.08.1996, 1 ¢, leg. P. Radisi¢; Dubasnica-Malinik: klisura Lazareve
reke, 22.08.1995, 1 &, 1 9, leg. A. Vuji¢, P. Radisi¢, 19.09.1997, 1 &, leg. A.
Vuji¢; Dubagnica-Malinik: Malinik, 14.08.1994, 1 &, leg. A. Vuji¢; Kucajske
planine: Sisevac, 22.07.1986, 1 9, leg. A. Vuji¢, 25.07.1986, 1 9, leg. A. Vujic.

Lapposyrphus lapponicus (Zetterstedt, 1838)

Besna kobila: Klisurica, 19.07.2017, 1 , leg. A. Vuji¢; Dubasnica-Malinik:
Demizlok, 12.06.1994, 1 &, leg. V. Milankov, 14.06.1994, 1 2, leg. A. Vuji¢;
Dubasnica-Malinik: Dubasnica Lunga, 06.06.1993, 1 ¢, leg. D. Radnovi¢; Du-
basnica-Malinik: klisura Lazareve reke — vidikovac, 03.05.2012, 1 ¢, leg. A.
Vuji¢, L. Likov, S. Radenkovi¢; Dubasnica-Malinik: Malinik, 10.06.1994, 1 Q,
leg. S. Radnovi¢; Dubasnica-Malinik: Manastiriste, 07.06.1997, 1 &, leg. P.
Radisi¢; Stara planina: Arbinje, 11.08.1987,1 4, 2 99, leg. A. Vuji¢, 20.06.2012,
3 43, leg. A. Vuji¢; Stara planina: Babin zub, 21.06.2012, 2 33, 1 Q, leg. A.
Vuji¢; Stara planina: Crni vrh, 31.05.1988, 1 J, leg. A. Vuji¢; Stara planina:
Dojkinacka reka, 06.05.1988, 1 @, leg. A. Vuji¢, 30.05.1988, 1 &, leg. A. Vuji¢;
Stara planina: DO_]kll’lCl 20.06. 2012, 4 33, leg. A. Vuji¢; Stara planina: Zarkova
¢uka, 11.07.1991, 1 &, leg. A. Vu]lc

Published material: Simi¢ and Vuji¢, 1996 (as Metasyrphus lapponicus
Zetterstedt, 1838); van Seenis et al., 2015.

Lejogaster tarsata (Meigen, 1822)

Published material: van Seenis et al., 2015; Vuji¢, 1999a.

Lejota ruficornis (Zetterstedt, 1843)

Stara planina: Topli Do-Pilj, 25.06.1987, 1 &' leg. A. Vuji¢.

Published material: Simi¢ and Vuji¢, 1996.

Leucozona lucorum (Linnaeus, 1758)

Dubasnica-Malinik: Demizlok, 19-20.05.1996, 1 ¢, leg. A. Vuji¢; Duba-
S$nica-Malinik: Duba$nica Lunga, 22.06.1985, 1 &, leg A. Vuji¢, 06.06.1993,
1 Q leg. A. Vuji¢, 21.05.1996, 1 ¢, leg. A. Vuji¢, 02.06.1996, 1 9, leg. M. Zivko-
vi¢; Dubasnica-Malinik: Dubasmca—lonste 05.06.1993, 1 Q leg. S. Radnovi¢;
Dubasnica-Malinik: Malinik, 03.06.1995, 1 @, leg. A. Vujié; Stara planina: Babin
zub, 21.06.2012, 1 &, leg. A. Vujié.

Mallota fuciformis (Fabricius, 1794)

Dubasnica-Malinik: Manastiriste, 20.04.1997, 1 &, leg. A. Vujié.
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Matsumyia berberina (Fabricius, 1805)

Dubasnica-Malinik: Demizlok, 14.05.1994, 2 Jd, leg. D. Radnovi¢.

Published material: Simi¢ and Vuji¢, 1996 (as Brachymia berberina (Fabri-
cius, 1805)); Vuji¢ and Milankov, 1990, 1999.

Megasyrphus erraticus (Linnaeus, 1758)

Dubasnica-Malinik: Dubagnica, 16.05.1993, 1 &, leg. A. Vuji¢; Dubasnica-
-Malinik: Dubasnica Lunga, 2 99, leg. P. Radisi¢, D. Radnovi¢, Stara planina:
Arbinje, 26.06.1987, 2 99, leg. A. Vuji¢, 20.06.2012, 1 ©, leg. A. Vujic.

Melangyna compositarum (Verrall, 1873)

Dubasnica-Malinik: klisura Lazareve reke, 28.03.1989, 7 33, 3 99, leg.
A. Vuji¢; Stara planina: Dojkinci 2, 19.06.2017, 1 &, leg. M. Mili¢i¢, Z. Nedelj-
kovi¢, T. Tot; Stara planina: Pilj, 07.05.1988, 1 9, leg. A. Vuji¢; Stara planina:
Topli Do-Pilj, 11.08.1987, 1 &, leg. A. Vujic.

Melangyna guttata (Fallén, 1817)

Dubasnica-Malinik: Brestovacka banja, 08.07.1985, 1 ¢, leg. A. Vuji¢;
Duba$nica-Malinik: DemiZzlok, 04.06.1995, 1 3, 1 , leg. A. Vuji¢; 25.08.1996,
1 &, leg. P. Radisi¢; Kucajske planine: Sisevac — potok, 28.07.1986, 1 J, leg.
A. Vujic.

Melangyna lasiophthalma (Zetterstedt, 1843)

Besna kobila: Planinarski dom 2, 03.05.2017, 1 9, leg. B. Ivosevi¢, M.
Mili¢i¢; Dubasnica-Malinik: Malinik, 29.04.2017, 1 9, leg. B. Ivosevi¢, M.
Mili¢i¢; Stara planina: Barska livada, 30.04.1987, 1 , leg. A. Vuji¢; Stara pla-
nina: Dojkinacka reka, 29.05.1987, 1 &, leg. A. Vuji¢, 06.05.1988, 2 33, 6 9%,
leg. A. Vuji¢; Stara planina: Dojkinci 2, 01.05.2017, 1 9, leg. B. IvoSevi¢, M.
Mili¢i¢; Stara planina: Kalna, 31.05.1988, 1 9, leg. A. Vuji¢; Stara planina: Pilj,
07.05.1988,1 &, 2 99, leg. A. Vuji¢; Stara planina: Planinica, 11.04.1988, 1 J,
1 , leg. A. Vuji¢; Stara planina: Rsovci, 02.05.1987,2 33, 5 99, leg. A. Vuji¢;
Stara planina: Rzana — Dojkinci, 12.04.1988, 2 99, leg. A. Vuji¢; Stara plani-
na: spomenik, 30.04.1987, 1 &, leg. A. Vuji¢; Stara planina: Topli Do, 28.05.1987,
2 99, leg. A. Vuji¢; Stara planina: Topli Do-Pilj, 28.05.1987, 2 33, 3 99, leg.
A. Vujic.

Published material: Simié¢ and Vuji¢, 1996; van Seenis et al., 2015.

Melanogaster curvistylus Vuji¢ & Stuke, 1998

Published material: Vuji¢ and Stuke, 1998.

Melanogaster nuda (Macquart, 1829)

Dubasnica-Malinik: Demizlok, 04.06.1995, 3 99, leg. A. Vuji¢;
12.06.1994, 1 3, 1 @, leg. A. Vuji¢, D. Radnovi¢, 4 33, 1 , leg. A. Vuji¢; Du-
basnica-Malinik: Duba$nica Lunga, 06.06.1993, 1 &, leg. A. Vuji¢, 15.05.1994,
233,12, leg. A. Vuji¢, 18.05.1996, 1 J, leg. N. Dozi¢, 03.06.1996, 3 34, 3
QQ, leg. S. Radenkovi¢; Dubasnica-Malinik: Dubasnica — loviste, 05.06.1993,
1 &, leg. A. Vuji¢; Dubasnica-Malinik: klisura Lazareve reke, 09.06.2022, 1
Q, leg. T. Tot; Dubasnica-Malinik: Mikuljska reka, 04.06.1993, 1 ¢, leg. A.
Vujic.

Published material: Simi¢ and Vuji¢, 1996 (as Chrysogaster lucida (Sco-
poli, 1763)); van Steenis et al., 2015.
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Melanostoma mellinum (Linnaeus, 1758)

Besna kobila: Planinarski dom, 19.07.2017, 1 &, leg. A. Vuji¢; Dubasnica-
-Malinik: Demizlok, 12.06.1994, 2 99, leg. S. Radenkovi¢, P. Radisi¢, 19.07.
1994, 1 &, leg. S. Radenkovi¢, 01.07.1998, 2 99, leg. D. Devi¢; 03.06.1996, 1
Q, leg. S. Radenkovi¢, 23.08.1996, 1 &, leg. A. Vuji¢, 22.08.1997,1 &, 1 ¢, leg.
A. Vuji¢, 19.09.1997, 1 9, leg. A. Vuji¢; Dubasnica-Malinik: Dubasnica — lo-
viste, 05.06.1993, 1 @, leg. A. Vuji¢; Dubasnica-Malinik: Jablanica, 24.07.1986,
19, leg A. Vuji¢; Dubasnica-Malinik: klisura Lazareve reke, 08—09.07.1985,
13,19, leg. A. Vuji¢, 13.08.1994, 1 &, leg. S. Simi¢, 29.04. 1995 19, leg. P
Radisic¢, 18.06.1997, 1 ¢, leg. A. Vquc Dubasnica-Malinik: klisura Lazareve
reke — vidikovac, 11.07.1985, 2 99, leg. A. Vuji¢; Dubasnica-Malinik: Malinik,
01.05.1989, 1 9, leg. A. Vuji¢, 03.06.1989, 1 @, leg. A. Vuji¢, 18.05.1996, 1 Q,
leg. N. Dozi¢; Dubasnica-Malinik: Malinik — put, 10.07.1985, 1 ¢, leg. A. Vuji¢;
Kucajske planlne Crnica — vlazne livade, 21.07.1986, 2 33, 1 @, leg. A. Vujié,
23.07.1986, 2 33, 3 29, leg. A. Vujié, 26.07.1986, 5 33, 5 29, leg. A. Vuji¢,
29-30.07. 1986 1 3, leg. A. Vuji¢; Kucajske plamne Papratno, 25.07.1986, 1 Q,
leg. A. Vuji¢, 26.07. 1986, 1 &, leg. A. Vuji¢, 27.07.1986, 1 ¢, leg. A. Vu]lc Ku-
cajske planine: Papratno bukova Suma, 26.07.1986, 1 d,1 9, leg. A. Vuji¢;
Kucajske planine: Pozare, 21.07.1986, 1 ¢, leg. A. Vu_]lC Kucajske planine:
Sisevac, 21.07.1986, 3 &, 1 Q, leg. A. Vuji¢; Kucajske planine: Sisevac — livada
22.07.1986, 2 33, 2 Q9, leg. A. Vuji¢; Kucajske planine: Sisevac — potok, 21.07.
1986, 1 3, leg. A. Vuji¢, 28.07.1986, 2 I3, leg. A. Vuji¢; Stara planina: Arbinje,
26.06.1987, 1 &, leg. A. Vuji¢, 20.06.2012, 1 @, leg. A. Vuji¢; Stara planina:
Babin zub, 20.07.1991, 1 &, leg. A. Vuji¢, 21.06.2012, 1 &, leg. A. Vuji¢; Stara
planina: Crni vrh, 31.05.1988, 1 ¢, leg. A. Vuji¢; Stara planina: Dojkinacka reka,
29-30.05.1988, 1 9, leg. A. Vuji¢; Stara planina: Dojkinci 1, 19.06.2017, 1 9,
leg. M. Milici¢, Z. Nedeljkovi¢, T. Tot; Stara planina: Golema reka, 20.07.1991,
2 99, leg. A. Vuji¢, 23.07.1991, 2 99, leg. A. Vuji¢; Stara planina: sliv Rekitske
reke, 12.07.1991, 1 @, leg. A. Vuji¢, 21.07.1991, 1 &, 1 @, leg. A. Vuji¢; Stara
planina: sliv Toplodolske reke, 17.07.1991, 2 99, leg. A. Vuji¢; Stara planina:
Temska, 18.07.1992, 1 ©, leg. A. Vuji¢; Stara planina: Temstica, 11.07.2011, 6 99,
leg. A. Vujic.

Published material: Simi¢ and Vuji¢, 1996; van Seenis et al., 2015.

Melanostoma scalare (Fabricius, 1794)

Dubasnica-Malinik: Demizlok, 01.07.1998, 1 €, leg. D. Devi¢; Dubasnica-
-Malinik: Dubasnica 2, 28.04.2017, 1 ©, leg. B. Ivosevi¢, M. Mili¢i¢; Duba$nica-
-Malinik: Duba$nica Lunga, 22.08.1996, 1 &, leg. P. Radisi¢; Dubasnica-Ma-
linik: klisura Lazareve reke, 29.04.1995, 1 ©, leg. A. Vuji¢, 19.04.1997, 1 @,
leg. P. Radisi¢; DubaSnica-Malinik: Malinik, 01.05.1989, 1 &, leg. A. Vuji¢; Ku-
Cajske planine: Crnica — vlazne livade, 21.07.1986, 1 &, leg. A. Vuji¢, 23.07.1986,
1 Q, leg. A. Vuji¢, 26.07.1986, 2 33, 6 92, leg. A. Vuji¢; Kucajske planine:
Papratno — mala kaptaza, 26. 07. 1986, 1 &, leg. A. Vuji¢; Dubasnica-Malinik:
Prerast, 12.08.1994, 1 Q, leg. S. SlmlC Kucajske planine: Sisevac — livada,
25.07.1986,1 3, 1 Q, leg. A. Vujié; Stara plamna Crni vrh, 08.05.1988,1 &, 1 9,
leg. A. Vujié; Stara planina: Dojkinac¢ka reka, 29-30.05.1988, 1 ¢, 1eg. A. Vuji¢;
Stara planina: Dojkinci 1, 19.06.2017, 3 99, leg. Z. Nedeljkovi¢; Stara planina:
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Dojkinci 2,19.06.2017, 1 &, leg. M. Mili¢i¢, Z. Nedeljkovi¢, T. Tot; Stara pla-
nina: Temska, 18.07.1992, 1 &, leg. A. Vuji¢; Stara planina: Temstica, 11.07.2011,
1J,leg. A. Vu_]lC Suva plamna Bancarevo, 16.07.1989,1 4, 1 Q, leg A. Vuyjic.

Published material: Simi¢ and Vujié, 1996; van Seenis et al., 2015.

Meligramma euchroma (Kowarz, 1885)

Besna kobila: Planinarski dom, 02.05.2017, 1 &, leg. B. Ivosevi¢, M. Mi-
li¢i¢, 03.05.2017, 1 &, leg. A. Vuji¢; Duba$nica-Malinik: DemiZzlok, 14.05.1994,
2 99, leg. A. Vuji¢, 30.04.1995, 1 &, leg. A. Vuji¢; Dubasnica-Malinik: klisu-
ra Lazareve reke, 15.05.1993, 1 Q, leg. A. Vuji¢, 29.04.1995, 2 33, leg. A. Vuji¢,
P. Radisi¢, 21.05.1996, 2 EEEE leg. A. Vuji¢, 01.06.1996, 3 99 leg A. Vujic, S.
Radenkov1c 19.04. 1997 18 34, 1 Q, leg. A. Vuji¢, P. Radisi¢, D. Radnovic,
20.04.1997, 2 33, leg. A. Vuji¢, 29.04.1997, 3 33,1 Q, leg. A. Vu_]lC P. Radisi¢;
Dubasnica-Malinik: Malinik, 03.05.1994, 1 2, leg. A. Vuji¢, 03.05.1996, 1 6‘,
1 9, leg. A. Vuji¢; Dubagnica-Malinik: Manastiriste, 03.05.1996, 1 &, leg. M.
Radisi¢; Stara planina: Dojkinci 2, 01.05.2017, 1 &, leg. A. Vuji¢, 19.06.2017,
1 &, leg. M. Mili¢i¢, Z. Nedeljkovi¢, T. Tot.

Meligramma guttata (Fallén, 1817)

Stara planina: Dojkinci 2, 19.06.2017, 1 &, leg. M. Mili¢i¢, Z. Nedeljkovi¢,
T. Tot.

Meliscaeva auricollis (Meigen, 1822)

Dubasnica-Malinik: Demizlok, 19.07.1994, 1 &, leg. S. Radenkovi¢, 19—
20.05.1996, 1 &, leg. A. Vuji¢, 23.06.2012, 1 &, leg. A. Vuji¢; Dubagnica-Ma-
linik: Dubasnica Lunga, 06.06.1993, 1 &, leg. S. Radnovi¢; Duba$nica-Malinik:
klisura Lazareve reke, 08—-09.07.1985, 2 33, 1 @, leg. A. Vuji¢, 12.07.1985, 1
d, leg. A. Vuji¢, 05.06.1989, 1 &, leg. A. Vuji¢, 03.06.1993, 1 &, leg. P. Radisic,
11.06.1994, leg. P. Radisi¢, 03.05.1996, 1 &, leg. A. Vuji¢, 29.04.1997, 2 37,
leg. S. Dragisi¢, P. Radisi¢; Dubas$nica-Malinik: Malinik, 03.06.1989, 1 @, leg.
A. Vuji¢; Dubasnica-Malinik: Manastiriste, 17.06.1997, 1 &, leg. A. Vuji¢; Ku-
Cajske planine: Crnica — vlazne livade, 07.1986, 1 <, leg. A. Vuji¢; Kucajske
planine: Papratno, 27.07.1986, 3 33, leg. A. Vuji¢; Stara planina: Arbinje, 11.08.
1987, 1 &, leg. A. Vuji¢; Stara planina: Babin zub, 20.07.1991, 1 &, leg. A. Vuji¢;
Stara planina: Dojkinacka reka, 29-30.05.1988, 1 ¢, leg. A. Vuji¢; Stara plani-
na: Golema reka, 23.07.1991, 1 8 leg. A. Vuji¢; Stara planina: Planinica, 27.05.
1987, 1 9, leg. A. Vuji¢; Stara planina: Zivadinov dol, 12.07.1991, 1 @, leg A.
Vuyjic.

Published material: van Seenis et al., 2015.

Meliscaeva cinctella (Zetterstedt, 1843)

Dubasnica-Malinik: klisura Lazareve reke, 05.05.2012, 1 &, leg. A. Vuji¢,
L. Likov, S. Radenkovi¢; Kucajske planine: Papratno, 27.07.1986, 1 &, leg. A
Vuji¢; Stara planina: ArbmJe 26.06.1987, 1 &, leg. A. Vujic.

Published material: Simi¢ and Vuji¢, 1996; van Seenis et al., 2015.

Merodon aberrans Egger, 1860

Besna kobila: Planinarski dom, 18.07.2017, 2 &, leg. A. Vuji¢; Dubasnica-
-Malinik: Adamov potok, 11.07.1985, 1 &, leg. A. Vuji¢; Dubasnica-Malinik:
Demizlok, 01.07.1998, 1 &, leg. D. Devi¢; Dubagnica-Malinik: Dubasnica 1,
01.07.2019, 1 &, leg. A. Vuji¢; Dubasnica-Malinik: ka Maliniku, 08.06.2022,
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1 &, leg. T. Tot; Duba$nica-Malinik: klisura Lazareve reke, 12.07.1985, 1 ¢,
leg. A. Vuji¢, 08.07.1989, 10 33, 4 99, leg. A. Vuji¢, 06.07.1995, 1 &, leg. A.
Vujié, 14.07.1996, 1 2, leg. A. Vuji¢, 18.06.1997, 1 &, leg. A. Vuji¢, 30.06.1998,
6 33,3 99, leg. A. Vuji¢, D. Devi¢, 22.06.2012, 1 &, 1 Q, leg. A. Vujié, 01.07.
2019, 1 &, leg. A. Vuji¢, B. Ivosevi¢, M. Jankovi¢, M. Mili¢i¢; Dubasnica-Ma-
linik: Malinik, 10.07.1985, 3 33, 2 99, leg. A. Vuji¢, 13.07.1985, 1 ©, leg. A.
Vuji¢, 10.06.1994, 4 33, leg. S. Radenkovi¢, M. Radisi¢, 05.07.1995, 3 3, leg.
A. Vuji¢, S. Radenkovi¢, 06.07.1995, 2 343, leg. S. Radenkovi¢, 07.07.1995, 4 32,
1 Q, leg. A. Vuji¢; Dubasnica-Malinik: Manastiriste, 17.06.1997, 14 37, leg.
A. Vuji¢; Kucajske planine: Crnica — vlazne livade, 26.07.1986, 1 Q, leg. A.
Vuji¢; Stara planina: iznad Toplog Dola, 20.07.2017, 1 @, leg. A. Vuji¢; Stara
planina: Rekitska reka, 13.07.1991, 1 &, leg. A. Vuji¢; Stara planina: Temstica,
10.07.2011, 1 &, leg. A. Vuji¢; Stara planina: Topli Do, 20.07.2017, 1 Q, leg. A.
Vujic.

Published material: Simi¢ and Vuji¢, 1996.

Merodon aerarius Rondani, 1857

Besna kobila: Planinarski dom, 18.07.2017, 6 33, leg. A. Vuji¢; Stara pla-
nina: Babin zub, 24.08.2013, 19 44, 13 99, leg. A. Vuji¢, B. Ivosevi¢, L. Likov,
M. Mili¢i¢; Stara planina: Dojkina¢ka reka 3, 25.08.2013, 4 33, 1 Q, leg. A.
Vuji¢, B. Ivosevic, L. Likov, M. Mili¢i¢; Stara planina: Dojkinci 2, 01.05.2017,
1 @, leg. A. Vuji¢; Stara planina: iznad Arbinja, 26.08.2013, 1 &, leg. A. Vuji¢;
Stara planina: Topli Do-Pilj, 11.08.1987, 1 &, 1 @, leg. A. Vujié.

Merodon cinereus (Fabricius, 1794)

Besna kobila: Planinarski dom, 18.07.2017, 23 34, 8 29, leg. A. Vujic,
19.07.2017, 3 43, leg. A. Vuji¢; Stara planina: Arbinje, 11.08.1987, 6 23,7 9%,
leg. A. Vuji¢; Stara planina: Babin zub, 20.07.1991, 1 &, leg. A. Vuji¢; Stara
planina: iznad Arbinja, 26.08.2013, 3 99 leg. A. Vu_]IC

Published material: Simi¢ and Vujic¢, 1996.

Merodon albifrons Meigen, 1822

Dubasnica-Malinik: klisura Lazareve reke, 13.08.1994, 1 Q, leg. A. Vujic.

Merodon analis Meigen, 1822

Dubasnica-Malinik: ka Maliniku, 27.08.2022, 1 9, leg. T. Tot; Dubas$nica-
-Malinik: klisura Lazareve reke, 27.08.2022, 1 &, 1 ¢, leg. T. Tot.

Published material: Vuji¢ et al., 2020.

Merodon armipes Rondani, 1843

Dubagnica-Malinik: klisura Lazareve reke — vidikovac, 03.05.2012, 4 43,
1 9, leg. A. Vuji¢; Dubasnica-Malinik: Manastiriste, 03.05.2012, 1 9, leg. A.
Vuji¢; Stara planina: Dojkinci 2, 01.05.2017, 1 &, leg. B. IvoSevi¢, M. Mili¢i¢;
Stara planina: put ka Babinom zubu 01.06.2013, 1 &, leg. A. Vujic.

Published material: Simi¢ and Vujié, 1996; Vuji¢ et al., 2012.

Merodon aureus Fabricius, 1805

Stara planina: Babin zub, 1133,3 99, leg. A. Vuji¢; Stara planina: Go-
lema reka, 20.07.1991, 1 &, leg. A. Vuji¢; Stara planina: sliv Toplodolske reke,
17.07.1991, 1 &, leg. A. Vuji¢.

Published material: Simi¢ and Vuji¢, 1996 (as Merodon aeneus Meigen,
1822).

42



Merodon auripes Sack, 1913

Published material: Vuji¢ et al., 2012.

Merodon avidus (Rossi, 1790)

Dubasnica-Malinik: Duba$nica Lunga, 23.08.1996, 1 &, leg. A. Vuji¢; Du-
basnica-Malinik: ka Maliniku, 08.06.2022, 2 99, leg. T. Tot, 27.08.2022, 2 32,
leg. T. Tot; Dubasnica-Malinik: klisura Lazareve reke, 05.06.1989, 1 9, leg. A.
Vuji¢, 03.05.1994, 2 99, leg. A. Vuji¢, 11.06.1994, 2 373, leg. A. Vuji¢, 20.07.1994,
1 &, leg. A. Vuji¢, 13.08.1994, 10 343, leg. A. Vuji¢, 24.08.1995, 1 &, leg. A.
Vuji¢, 01.06.1996, 4 33, leg. A. Vuji¢, 22.08.1996, 1 &, leg. A. Vuji¢, 25.07.1997,
233,19, leg. A. Vuji¢, 21.08.1997,2 43, 1 @, leg. A. Vuji¢, 19.09.1997, 8 4,
leg. A. Vuji¢, 23.08.2013, 4 33, 4 99, leg. A. Vujié, B. Ivosevi¢, L. Likov, M.
Mili¢i¢, 18.06.2020, 1 &, leg. A. Vuji¢, L. Likov, T. Tot, L. Velaja, 09.06.2022,
1 &, leg. T. Tot; Duba$nica-Malinik: Manastiriste, 08.06.1997, 1 &, leg. A.
Vuji¢, 17.06.1997, 1 3, leg. A. Vuji¢, 24.05.2013, 8 33, 2 99, leg. A. Vuji¢, B.
Ivosevi¢, L. Likov, M. Mili¢i¢; Dubasnica-Malinik: uspon na Malinik, 02.06.1995,
4 33, leg. A. Vuji¢; Stara planina: Temska, 10.06.2022, 1 &, 1 ¢, leg. T. Tot,
28.08.2022, 1 &, leg. T. Tot.

Published material: Slmlc and Vuji¢, 1996; van Seenis et al., 2015.

Merodon balkanicus Sasi¢, Aéanski & Vuji¢, 2017

Stara planina: Babin zub, 11.07.2011, 8 33, 3 99, leg. A. Vuji¢; Stara
planina: iznad Arbinja, 26.08.2013, 2 99, leg. A. Vujic.

Merodon bessarabicus Paramonov, 1924

Stara planina: Dojkinacka reka, 25.08.2013, 22 43, 13 9, leg. A. Vuji¢,
B. Ivosevi¢, L. Likov, M. Milici¢; Stara planina: Dojkinacka reka 2, 25.08.2013,
11 48,3 99, leg. A. Vujié.

Merodon calidus Sasi¢ Zori¢, Acanski & Vuji¢, 2020

Stara planina: Babin zub, 21.06.2009, 1 &, leg. A. Vuji¢, 21.06.2012, 10 37,
leg. A. Vuji¢; Stara planina: Temska, 10.06.2022, 1 &, leg. T. Tot.

Merodon chalybeatus Sack, 1913

Dubasnica-Malinik: klisura Lazareve reke, 13.08.1994, 3 3J, leg. A. Vujic.

Merodon clavipes (Fabricius, 1781)

Duba$nica-Malinik: klisura Lazareve reke, 05.06.1989, 1 &, leg. A. Vujic,
11.06.1994, 1 &, leg. V. Milankov, 18.06.1997, 1 &, leg. A. Vuji¢; Dubasnica-Ma-
linik: Malinik, 10.06.1994, 2 43, leg. A. Vuji¢, P. Radisi¢, 03.06.1995, 1 &, leg.
A. Vuji¢; Dubasnica-Malinik: Manastiriste, 17.06.1997, 1 4, 1 @, leg. A. Vuji¢,
03.05.2012, 1 Q, leg. A. Vuji¢; Stara planina: spomenik, 26.06.1987, 1 &, leg.
A. Vuji¢; Stara planina: Topli Do-Pilj, 26.06.1987, 1 &, leg. A. Vuji¢; Suva pla-
nina: Cukljenik — Donja Studena, 28.05.1988, 1 EE leg. A. Vujic.

Published material: $imi¢ and | Vujic, 1996.

Merodon desuturinus Vuji¢, Simi¢ & Radenkovié, 1995

Stara planina: Dojkinci 2, 01.05.2017, 1 &, leg. A. Vujic.

Published material: van Seenis et al., 2015.

Merodon equestris (Fabricius, 1794)

Dubasnica-Malinik: Demizlok, 08.06.2011, 2 343, leg. A. Vujié.

Published material: van Seenis et al., 2015.
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Merodon loewi van der Goot, 1964

Dubasnica-Malinik: Malinik, 29.04.2017, 1 ©, leg. B. Ivosevi¢, M. Mili¢i¢;
Dubasnica-Malinik: ka Maliniku, 27.04.2017, 2 33, 1 ¢, leg. A. Vuji¢, B. Ivo-
Sevi¢, M. Mili¢i¢; Suva planina: Bancarevo, 16.04.2011, 7 33, 3 99, leg. A.
Vujic.

Published material: Vuji¢ et al., 2012.

Merodon moenium Wiedemann, 1822

Besna kobila: Planinarski dom 2, 06.06.1993, 4 443, leg. A. Vuji¢, P. Ra-
disi¢, S. Radnovi¢, 14.06.1994, 2 343, leg. A. Vuji¢, 29.06.2019, 1 J, leg. A.
Vuji¢; Dubasnica-Malinik: Demizlok, 04.06.1995, 1 &, leg. A. Vuji¢, 07.06.1997,
1 &, leg. A. Vujié, 01.07.1998, 1 &, leg. D. Devié, 08.06.2011, 3 43, leg. A.
Vuji¢, 23.06.2012, 1 &, leg. A. Vuji¢, 22.07.2017, 1 &, leg. A. Vuji¢; Duba$nica-
-Malinik: Dubasnica 1, 20.06.2017, 1 &, leg. M. Mili¢i¢, Z. Nedeljkovi¢, T. Tot;
Dubasnica-Malinik: Duba$nica Lunga, 01.07.1998, 1 &, leg. A. Vuji¢; Du-
basnica-Malinik: ka Maliniku, 1 &, leg. T. Tot; Dubasnica-Malinik: klisura
Lazareve reke, 12.07.1985, 1 &, leg. A. Vuji¢, 31.04.1989, 2 4, leg. A. Vujic,
05.06.1989, 1 &, 1 9, leg. A. Vuji¢, 06.06.1989, 08.07.1989, 8 2, 4 OO, leg. A.
Vujié, 1 &, leg. A. Vuji¢, 03.06.1993, 3 32, leg. A. Vujié, D. Radnovic, 16.07.1993,
4 33, leg. A. Vuji¢, P. Radisi¢, 13.08.1995, 1 &, leg. A. Vuji¢, 3 443, leg. A.
Vujic, P. Radisié, 01.06.1996, 2 43, leg. A. Vujié, 14.07.1996, 5 33, leg. A.
Vujié, 25.07.1997, 3 33, 3 99, leg. A. Vujic, 21.08.1997, 2 34, leg. A. Vujic,
30.06.1998, 18 23, leg. A. Vujic, 04.05.2012, 1 @, leg. A. Vujié, 22.06.2012, 17 3.
2 99, leg. A. Vuji¢, 01.07.2019, 1 &, leg. A. Vuji¢, B. IvoSevi¢, M. Jankovic,
M. Mili¢i¢; Duba$nica-Malinik: Malinik, 10.06.1994, 7 33, 1 , leg. A. Vuji¢,
V. Milankov, S. Radenkovi¢, P. Radisi¢, S. Radnovi¢, 21.07.2017, 4 33,1 ¢,
leg. A. Vuji¢; Dubasnica-Malinik: Manastiriste: 17.06.1997, 1 &3, leg. A. Vuji¢;
22.06.2012, 10 33, leg. A. Vuji¢; Dubasnica-Malinik: Mikuljska reka, 04.06.
1993, 2 443, leg. A. Vuji¢; Kucajske planine: Pozare, 24.07.1986, 2 33, leg. A.
Vuji¢; Stara planina: Arbinje, 26.06.1987, 7 33, 1 @, leg. A. Vuji¢; 20.06.2012,
2 43, leg. A. Vuji¢; Stara planina: Babin zub, 21.06.2012, 1 &, leg. A. Vuji¢;
Stara planina: Dojkinac¢ka reka, 02.06.2013, 10 33, 4 99, leg. A. Vuji¢; Stara
planina: Dojkinacka reka — Arbinje, 02.07.2012, 1 &, leg. P. Radisi¢; Stara pla-
nina: Dojkinci, 20.06.2012, 23 33, 2 99, leg. A. Vuji¢; Stara planina: Dojkinci
2,19.06.2017, 1 &, leg. A. Vuji¢; Stara planina: Golema reka, 20.07.1991, 2 3&,
2 99, leg. A. Vuji¢; Stara planina: iznad Toplog Dola, 20.07.2017, 4 33,2 9%,
leg. A. Vuji¢; Stara planina: Midzor, 14.07.1991, 1 &, 1 @, leg. A. Vuji¢; Stara
planina: Planinica, 27.06.1987, 3 343, leg. A. Vuji¢; Stara planina: Rsovci, 08.06.
2009, 1 &, leg. J. van Steenis; Stara planina: sliv Rekitske reke, 21.07.1991, 8 99,
leg. A. Vuji¢; Stara planina: sliv Toplodolske reke, 17.07.1991, 7 33, 3 99, leg.
A. Vuji¢; Stara planina: Temstica 18.07.1992, 1 &, leg. A. Vuji¢, 10.07.2011, 16 37,
leg. A. Vuji¢; Stara planina: Topli Do, 20. 07. 2017, 1 &, leg. A. Vuji¢, 25. 06. 1987,
2 A3, leg. A. Vuji¢; Stara planina: Zarkova ¢uka, 11.07.1991, 3 34, leg. A. Vujié,
14.07.1991, 1 &, leg. A. Vuji¢; Stara planina: Zivadinov dol 12.07.1991, 2 43,
leg. A. Vujlc Suva planina: Jelasnicka klisura, 01.05.1994, 1 &, leg. A. Vujié.

Published material: van Seenis et al., 2015.
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Merodon nigritarsis Rondani, 1845

Dubasnica-Malinik: klisura Lazareve reke, 05.06.1989, 2 33, 2 99, leg.
A. Vuji¢, 30.06.1998, 1 &, leg. A. Vuji¢, 07.06.2000, 1 &, leg. S. Radenkovic;
Dubasnica-Malinik: Manastiriste, 17.06.1997, 7 343, 2 99, leg. A. Vuji¢, V.
Milankov.

Merodon obscuritarsis Strobl, 1909

Dubasnica-Malinik: Duba$nica Lunga, 23.08.1996, 1 &, leg. A. Vujié;
Dubasnica-Malinik: klisura Lazareve reke, 24.08.1995, 1 9, leg. A. Vuji¢; Sta-
ra planina: Arbinje, 11.08.1987, 2 33,2 99, leg. A. Vuji¢; Stara planina: Babin
zub, 24.08.2013, 2 34, 1 Q, leg. A. Vujié, B. Ivosevié, L. Likov, M. Mili¢i¢;
Stara planina: Dojkinacka reka, 25.08.2013, 2 99, leg. A. Vuji¢, B. Ivosevic,
L. Likov, M. Mili¢i¢; Stara planina: Dojkinac¢ka reka 2, 25.08.2013, 1 Q, leg.
A. Vuji¢, B. Ivosevi¢, L. Likov, M. Mili¢i¢; Stara planina: Dojkinacka reka 3,
25.08.2013, 7 33, 1 @, leg. A. Vuji¢, B. IvoSevi¢, L. Likov, M. Mili¢i¢; Stara
planina: iznad Arbinja, 26.08.2013, 3 3J, leg. A. Vujic.

Published material: Simi¢ and Vuji¢, 1996 (as Merodon tricinctus Sack,
1913).

Merodon ruficornis Meigen, 1822

Dubasnica-Malinik: klisura Lazareve reke, 27.04.2017, 1 &, leg. A. Vuji¢;
Stara planina: Temska, 30.04.2022, 1 &, leg. T. Tot.

Published material: Simi¢ and Vuji¢, 1996 (as Merodon strobli Bradescu,
1986); Vuji¢ et al., 2012.

Merodon trebevicensis Strobl, 1900

Dubasnica-Malinik: DemiZzlok, 08.06.2011, 8 33, 1 @, leg. A. Vuji¢é;
Dubasnica-Malinik: Duba$nica 1, 20.06.2017, 1 &, leg. M. Mili¢i¢, Z.
Nedeljkovi¢, T. Tot; Dubasnica-Malinik: Mikuljska reka, 04.06.1993, 1 &, leg.
A. Vujic.

Published material: Simi¢ and Vuji¢, 1996 (as Merodon crymensis Para-
monov, 1925); Vuji¢ et al., 2012.

Microdon devius (Linnaeus, 1761)

Stara planina: Dojkinci 2, 19.06.2017, 6 43, leg. A. Vuji¢, M. Mili¢i¢, Z.
Nedeljkovi¢, T. Tot.

Published material: van Seenis et al., 2015.

Microdon miki Doczkal & Schmid, 1999

Published material: van Seenis et al., 2015.

Microdon mutabilis (Linnaeus, 1758) / Microdon myrmicae Schonrogge,
Barr, Wardlaw, Napper, Gardner, Breen, Elmes & Thomas, 2002

Published material: Simi¢ and Vuji¢, 1996; van Seenis et al., 2015.

Mpyathropa florea (Linnaeus, 1758)

Besna kobila: Planinarski dom 3, 29.06.2019, 1 ¢, leg. A. Vuji¢; Besna
kobila: Planinarski dom 4, 12.09.2020, 1 9, leg. A. Vuji¢, L. Likov, M. Ran-
kovi¢, T. Tot; Dubasnica-Malinik: Adamov potok, 11.07.1985, 1 &, leg. D.
Radnovi¢; Dubasnica-Malinik: Demizlok, 01.07.1998, 2 33, 1 @, leg. D. Devig¢;
Dubasnica-Malinik: Dubasnica Lunga, 06.06.1993, 1 ¢, leg. D. Radnovi¢;
Dubasnica-Malinik: Jablanica, 24.07.1986, 2 99, leg. A. Vuji¢; Dubasnica-Ma-
linik: klisura Lazareve reke, 11.07.1985, 1 &, leg. P. Radisi¢, 12.07.1985, 1 Q,
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leg. P. Radisi¢, 03.06.1993, 1 &, leg. P. Radisi¢, 16.07.1993, 1 ¢, leg. P. Radisic,
13.08.1994, 1 9 leg. S. Slmlc 25.07.1997,2 83 2 99, leg. D. Devi¢, 18.06.2020,
1 9, leg. A. Vuji¢, L. Likov, T. Tot, L. Velaja; Dubasnica- Malinik: Malinik,
07.07.1985, 1 ¢, leg. D. Radnovi¢, 11.07.1993, 2 99, leg. D. Radnovi¢, 10.06.
1994, 1 &, leg. D. Radnovi¢, 05.07.1995, 1 &, leg. R. Mi¢i¢; Duba$nica-Malinik:
Manastiriste, 17.06.1997, 1 &, leg. A. Vuji¢; Dubasnica-Malinik: Mikuljska
reka, 04.06.1993, 1 &, leg. P. Radisi¢, 22.08.1996, 1 &, leg. S. Dragisi¢; Kucajske
planine: Crnica — vlazne livade, 23.07.1986, 3 99, leg. P. Radisi¢, 26.07.1986,
2 33,2 99, leg. P. Radisi¢; Kucajske planine: Papratno, 26.07.1986, 2 37, leg.
P. Radisi¢, 27.07.1986, 3 33, 1 Q, leg. P. Radisi¢; Kucajske planine: Pozare,
07.1986, 1 &, 1 ¢, leg. P. Radisi¢; Kucajske planine: Sisevac, 21.07.1986, 2 34,
1 ©, leg. D. Radnovi¢; 24.07.1986, 2 43, leg. D. Radnovi¢; Dubagnica-Malinik:
ka Maliniku, 08.06.2022, 2 443, leg. T. Tot, 27.08.2022, 7 43, 2 92, leg. T.
Tot; Dubasnica-Malinik: klisura Lazareve reke 27.08. 2022 2 99, leg. T. Tot;
Stara planina: Arbinje, 11.08.1987, 1 ¢, leg. S. Slmlc Stara planina: DOkac1
1, 19.06.2017, 1 &, leg. M. Mili¢i¢, Z. Nedeljkovi¢, T. Tot; Stara planina: Golema
reka, 20.07.1991, 1 &, leg. A. Vujié; Stara planina: spomenik, 28.05.1987,2 33,
leg. A. Vuji¢; Stara planina: Temska, 28.08.2022, 8 33, 2 99, leg. T. Tot; Stara
planina: Topli Do, 28.08.2022, 2 37, leg. T. Tot; Stara planina: Topli Do-Pilj,
25.06.1987, 1 Q, leg. A. Vuji¢; Stara planina: Zavojsko jezero, 13.07.1992, 1 &,
leg. D. Radnovi¢, Suva planina: Bojanine vode, 28.05.1988, 1 &, leg. A. Vquc

Published material: Simi¢ and Vujic, 1996 (as Myzathropa florea (Linnaeus,
1758)); van Seenis et al., 2015.

Mpyolepta dubia (Fabricius, 1805)

Dubagnica-Malinik: Beljevina, 06.06.1993, 1 &, leg. A. Vuji¢; Dubasnica-
-Malinik: Demizlok, 12.06.1994, 1 &, leg. A. Vuji¢; Duba$nica-Malinik: Du-
basnica Lunga, 23.08.1996, 1 ¢, leg. A. Vuji¢; Dubas$nica-Malinik: klisura
Lazareve reke, 25.07.1997, 1 &, leg. A. Vuji¢; Dubasnica-Malinik: Malinik,
05.07.1995,1 @, 1 &, leg. A. Vuji¢; Dubasnica-Malinik: Manastiriste, 07.06.1997,
1 &, leg. P. Radisi¢; Kucajske planine: Papratno, 26.07.1986, 1 4, 1 @, leg. A.
Vuji¢; Stara planina: Topli Do-Pilj, 25.06.1987, 1 ©, leg. A. Vuji¢.

Published material: Glumac, 1955.

Mpyolepta nigritarsis Coe, 1957

Dubasnica-Malinik: Demizlok, 12.06.1994, 1 &, leg. D. Radnovi¢; Duba-
$nica-Malinik: klisura Lazareve reke, 22.06.2012, 1 9, leg. A. Vuji¢; Dubasni-
ca-Malinik: uspon na Malinik, 02.06.1995, 1 3, leg. A. Vuji¢; Dubasnica-Malinik:
Podgorac, 02.06.1996, 1 J, leg A. Vujic.

Published material: Simié and Vuji¢, 1996 (as Myiolepta nigritarsis Coe,
1957).

Mpyolepta obscura (Becher, 1882)

Dubasnica-Malinik: Malinik, 03.06.1995, 1 ¢, leg. R. Mi¢i¢.

Mpyolepta potens (Harris, 1780)

Besna kobila: Planinarski dom, 19.07.2017, 1 9, leg. A. Vuji¢; Dubasnica-
-Malinik: Malinik, 03.06.1989, 3 4J, leg. A. Vuji¢; Stara planina: Dojkinci,
20.06.2012, 1 &, leg. A. Vujié.
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Mpyolepta vara (Panzer, 1798)

Dubasnica-Malinik: Demizlok, 14.05.1994, 1 ©, leg. A. Vuji¢; Duba$nica-
Malinik: Dubasnica Lunga, 21.05.1986, 1 &, leg. A. Vuji¢, 06.06.1993, 1 2, leg.
S. Radenkovi¢, 18.05.1996, 1 9, leg. N. Dozi¢; Dubasnica-Malinik: klisura
Lazareve reke, 19.04.1997, 1 &, leg. R. Mi¢i¢; Dubasnica-Malinik: klisura
Lazareve reke — vidikovac, 03.05.2012, 1 @, leg. A. Vuji¢; Dubasnica-Malinik:
Zlot, 02.06.1983, 1 &, leg. A. Vuji¢; Stara planina: Crni vrh, 08.05.1988, 1 &,
leg. A. Vujic.

Published material: Simi¢ and Vuji¢, 1996.

Neoascia annexa (Miiller, 1776)

Dubasnica-Malinik: Demizlok, 19-20.05.1996, 1 &, leg. A. Vuji¢, 07.06.
1997, 6 33, leg. A. Vuji¢; Dubasnica-Malinik: klisura Lazareve reke, 31.04.1989,
1 &, leg. A. Vuji¢; Dubasnica-Malinik: klisura Lazareve reke — vidikovac,
18.05.1996, 1 &, leg. A. Vuji¢; Dubasnica-Malinik: Vojala, 17.07.1993, 1 &, leg.
P. Radi8i¢; Stara planina: Topli Do, 10.06.2022, 1 @, leg. T. Tot.

Published material: $imi¢ and Vuji¢, 1996 van Seenis et al., 2015.

Neoascia meticulosa (Scopoli, 1763)

Dubasnica-Malinik: Dubasnica, 16.05.1993, 1 €, leg. A. Vujic.

Published material: Simi¢ and Vuji¢, 1996; Vu]lc 1990; van Seenis et al.,
2015.

Neoascia obliqua Coe, 1940

Dubasnica-Malinik: Demizlok, 14.05.1994, 1 Q, leg. A. Vuji¢, 22.07.2017,
1 &, leg. A. Vuji¢; Dubasnica-Malinik: klisura Lazareve reke, 16.07.1993, 1 ¢,
leg. P. Radisi¢, 03.05.1996, 1 ¢, leg. P. Radisi¢; Kucajske planine: Crnica,
07.1986, 1 &, leg. A. Vuji¢, 29-30.1986, 1 4, 1 Q, leg. A. Vuji¢; Kucajske plani-
ne: Papratno, 27.07.1986, 1 &, leg. A. Vuji¢; Kucajske planine: Papratno — potok,
25.07.1986, 2 33, 2 99 leg. A. Vuji¢; Stara planina: Crni vrh, 31.05.1988, 1
J, leg. A. Vujié; Suva planina: Cukljenik, 20.05.1988, 1 &, leg. A. Vuji¢; Stara
planina: Dojkinacka reka, 29-30.05.1988, 1 ¢, leg. A Vuyji¢; Stara planina:
Dojkinci 2, 01.05.2017, 1 6‘, leg. B. Ivoéevié, M. Mili¢i¢; Stara planina: iznad
Toplog Dola, 20.07.2017, 1 9, leg. A. Vuji¢; Suva planina: Jela§nica — Donja
Studena, 02.05.1988, 1 &, leg. A. Vuji¢; Stara planina: Kalna, 08.05.1988, 2 34,
1 @, leg. A. Vuji¢; Suva planina: Bancarevo, 16.07.1989, 2 44, 3 99, leg. A.
Vuji¢; Suva planina: Jelasnic¢ka klisura, 01.05.1994, 4 3, leg. P. Radisi¢, D.
Radnovi¢. 5

Published material: Simi¢ and Vuji¢, 1996.

Neoascia podagrica (Fabricius, 1775)

Dubasnica-Malinik: Brestovacka banja, 24.04.1996, 1 @, leg. A. Vuji¢;
Dubasnica-Malinik: Demizlok, 14.05.1994, 1 &, leg. A. Vuji¢, 04.05.1996, 1 &,
leg. A. Vuji¢, 19-20.05.1996, 2 343, leg. A. Vuji¢, V. Milankov, 25.08.1996, 1
J, leg. P. Radisi¢, 07.06.1997, 1 &, leg. A. Vuji¢; Dubasnica-Malinik: Duba$nica
2,28.04.2017, 1 &, leg. A. Vuji¢; Dubasnica-Malinik: Dubasnica Lunga, 18.05.
1996, 1 &, leg. N. Dozi¢; Dubasnica-Malinik: klisura Lazareve reke, 22.08.1995,
1 Q, leg. P. Radisi¢, 03.05.1996, 1 &, leg. A. Vuji¢; Stara planina: iznad Toplog
Dola, 20.07.2017, 1 @, leg. A. Vuji¢; Stara planina: Topli Do, 10.06.2022, 1 &,
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leg. T. Tot; Suva planina: Bancarevo, 16.07.1989, 7 33, 1 Q, leg. A. Vuji¢; Suva
planina: Jelasnicka klisura, 01.05. 1994 143, leg S. Radenkovié.

Published material: SlmlC and Vu]lc 1996.

Neoascia tenur (Harris, 1780)

Dubasnica-Malinik: Dubas$nica Lunga, 15.05.1994, 1 Q, leg. A. Vuji¢,
18.05.1996, 1 ¢, leg. N. Dozi¢, 22.08.1997, 2 43, leg. A. Vuji¢, 19.09.1997, 1 @,
leg. A. Vujic.

Neoascia unifasciata (Strobl, 1898)

Dubagnica-Malinik: Demizlok, 14.05.1994,2 33 1 Q, leg. A. Vuji¢, 19-20.05.
1996, 1 &, leg. A. Vuji¢, 07.06.1997, 12 33, leg. A. Vuji¢, P. Radisi¢; Suva pla-
nina: JelaSnicka klisura, 01.05.1994, 1 @, leg. S. Radenkovi¢.

Published material: Simi¢ and Vujic, 1996; Vuji¢, 1990.

Neocnemodon brevidens (Egger, 1865)

Dubasnica-Malinik: klisura Lazareve reke, 14.07.1996, 3 99, leg. S. Ra-
denkovi¢, P. Radisi¢, 22.08.1996, 1 @, leg. P. Radisi¢.

Published material: Vuji¢, 1999b.

Neocnemodon larusi Vuji¢, 1999

Stara planina: Dojkinci 1, 01.05.2017, 1 &, leg. M. Mili¢i¢; Stara planina:
Dojkinci 2, 01.05.2017, 1 &, leg. A. Vujié.

Neocnemodon latitarsis (Egger, 1865)

Dubasnica-Malinik: klisura Lazareve reke, 03.05.1996, 1 &, leg. P. Radisic.

Published material: Vuji¢, 1999b.

Neocnemodon pubescens (Delucchi & Pschorn Walcher, 1955)

Published material: Simi¢ and Vuji¢, 1996; Vuji¢, 1999b.

Orthonevra montana Vuji¢, 1999

Published material: Vuji¢, 1999a.

Orthonevra nobilis (Fallén, 1817)

Dubasnica-Malinik: Adamov potok, 11.07.1985, 1 &, leg. A. Vuji¢; Duba-
$nica-Malinik: Demizlok, 12.06.1994, 1 @, leg. V. Milankov; Duba$nica-Malinik:
Dubasnica Lunga, 22.08.1997, 1 ©, leg. A. Vuji¢; Dubasnica-Malinik: ka Mali-
niku, 27.04.2017, 1 &, leg. M. Mili¢i¢, 27.08.2022, 1 Q, leg. T. Tot; Dubasnica-
Malinik: klisura Lazareve reke, 25.07.1997, 2 99, leg. A. Vuji¢, 21.08.1997,1 Q,
leg. A. Vuji¢; Dubasnica-Malinik: Vojala, 17.07.1993, 1 &, 1 Q, leg. A. Vujic,
P. Radisié.

Published material: van Seenis et al., 2015.

Paragus aff. testaceus

Dubasnica-Malinik: klisura Lazareve reke, 25.07.1997, 2 43, leg. A. Vujic.

Paragus albifrons (Fallén, 1817)

Dubasnica-Malinik: klisura Lazareve reke, 05.06.1989, 1 , leg. A. Vuji¢,
03.06.1993, 1 9, leg. A. Vujic.

Paragus bicolor (Fabricius, 1794)

Dubasnica-Malinik: Dubasnica Lunga, 22.08.1997, 1 &, leg. A. Vuji¢;
Dubasnica-Malinik: klisura Lazareve reke, 08.07.1985, 1 @, leg. S. Dragin,
05.06.1989, 1 @, leg. A. Vuji¢, 13.05.1994, 1 9 leg. S. Radenkov1c 13.08.1994,
1 &, leg. S. Simi¢, 21.08.1997, 1 &, leg. A. Vuji¢; Suva planina: Jelagnicka kli-
sura, 01.05.1994, 1 &, leg. A. Vujic.
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Paragus constrictus Simi¢, 1986

Dubasnica-Malinik: klisura Lazareve reke, 22.08.1995, 1 &, leg. M. Ra-
disi¢, 25.07.1997, 2 33, leg. A. Vuji¢, 21.08.1997, 4 33, leg. A. Vuji¢; Stara
planina: Topli Do, 1 &, 28.08.2022, leg. T. Tot.

Paragus finitimus Goeldlin, 1971

Dubasnica-Malinik: Dubasnica Lunga, 22.08.1997, 1 &, leg. A. Vuji¢,
19.09.1997, 1 &, leg. A. Vujic.

Paragus haemorrhous Meigen, 1822

Dubasnica-Malinik: Brestovacka banja, 08.07.1985, 1 ¢, leg. A. Vuji¢;
Dubasnica-Malinik: Dubasnica 1, 20.06.2017, 1 &, 1 Q, leg. M. Mili¢i¢, Z.
Nedeljkovié, T. Tot; Dubagnica-Malinik: ka Maliniku, 27.04.2017, 2 37, leg.
B. Ivosevi¢, M. Mili¢i¢, 11.10.2018, 3 3, leg. B. Ivosevié, M. Jankovié, M.
Mili¢i¢, 08.06.2022, 1 3, 1 Q, leg. T. Tot; Dubasnica-Malinik: klisura Lazareve
reke, 08. 07.1989, 1 8 leg. A. Vuji¢, 20. 071994 1 9, leg. A. Vuji¢, 13.08.1994,
2 EEEE leg. S. Simi¢, 22.08.1995, 4 43,2 92, leg A. Vuji¢, M. Radisi¢, P. Ra-
disi¢, 14.07.1996, 1 9 leg. A. Vuji¢, 25.07.1997, 1 &, 4 99, leg. A. Vuji¢, 21.08.
1997,2 43, 1 S%, leg. A. Vuji¢, 19.09.1997, 1 6, leg. A. Vuji¢, 30.06.1998, 1 9,
leg. A. Vuji¢, 01.07.2019, 2 33, leg. A. Vuji¢, B. Ivosevi¢, M. Jankovi¢, M.
Mili¢i¢, 28.04.2022, 1 9, leg. T. Tot; Dubasnica-Malinik: Malinik, 07.07.1985,
13,19, leg. A. Vuji¢, 10.07.1985, 1 &, leg. A. Vuji¢, 10.06.1994,1 &, 1 ¢, leg.
V. Milankov, 18.07.1994, 2 34, 1 Q, leg. S. Radnovi¢, 05.07.1995, 2 37, leg.
S. Radenkovi¢, 26.07.1997, 1 &, leg. A. Vuji¢; Dubasnica-Malinik: Manastiriste,
03.05.1996, 1 &, leg. M. Radisi¢; Kucajske planine: Crnica — vlazne livade,
21.07.1986, 1 &, leg. A. Vuji¢, 23.07.1986, 4 373, leg. A. Vuji¢, 29-30.07.1986,
2 99, leg. A. Vuji¢; Kucajske planine: Papratno, 25.07.1986, 2 99, leg. A. Vuji¢;
Kucajske planine: Papratno — bukova Suma, 26.07.1986, 1 &, leg. A. Vuji¢;
Kucajske planine: Pozare, 24.07.1986, 1 &, 2 99 leg. A. Vu]lC Kucajske plani-
ne: Sisevac, 22.07.1986, 1 3, leg. A. Vujié; Stara planina: Dojkinci 2, 19.06.2017,
1 &, leg. A. Vuji¢; Stara planina: Rekitska reka, 13.07.1991, 2 &, leg. A. Vuji¢;
Stara planina: sliv Rekitske reke, 21.07.1991, 1 @, leg. A. Vuji¢; Stara planina:
Temska, 10.06.2022, 1 @, leg. T. Tot, 28.08.2022, 2 33, 1 ©, leg T. Tot; Stara
planina: Temstica, 11.07.2011, 2 33, 2 99, leg. A. Vuji¢; Suva planina: Banca-
revo, 16.07.1989, 1 &, 1 @, leg. A. Vujic.

Paragus kopdagensis Hayat & Claussen, 1997 *

Stara planina: Golema reka, 20.07.1991, 1 &, 299, leg. A. Vujié.

Paragus majoranae Rondani, 1857

Published material: Vuji¢ et al., 1999 (as Paragus gorgus Vuji¢ & Raden-
kovi¢, 1999).

Paragus pecchiolii Rondani, 1857

Besna kobila: Klisurica, 02.05.2017, 1 &, leg. B. Ivosevi¢, M. Mili¢i¢;
Dubasnica-Malinik: Demizlok, 19-20.05.1996, 2 3J, leg. V. Milankov,
23.06.2012, 1 3, leg. A. Vuji¢, 22.07.2017, 1 &, leg. A. Vuji¢; Duba$nica-Malinik:
Dubasnica — loviste, 05.06.1993, 2 443, leg. S. Radnovi¢; Dubasnica-Malinik:
Dubasnica Lunga, 06.06.1993, 2 99, leg. D. Radnovi¢; Dubasnica-Malinik:
klisura Lazareve reke, 12.07.1985, 1 &, leg. A. Vuji¢, 30.04.1989, 2 343, leg. A.
Vuji¢, 05.06.1989, 1 3, 1 Q, leg. A. Vuji¢, 15.05.1993, 4 33, 4 99, leg. A. Vuji¢,
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V. Milankov, 03.06.1993, 5 3d, 2 99, leg. A. Vuji¢, S. Radnovi¢, 06.06.1993,
1 d, leg. A. Vuji¢, 16.07.1993, 2 99, leg. P. Radisi¢, 13.08.1994, 2 33, 2 92,
leg. S. Simi¢, 29.04.1995, 2 4J, leg. A. Vuji¢, 22.08.1995, 2 443, leg. S. Ra-
denkovi¢, 24.08.1995, 2 343, leg. A. Vuji¢, 03.05.1996, 1 &, leg. A. Vuji¢,
21.05.1996, 1 3, leg. A. Vuji¢, 13.07.1996, 2 99, leg. P. Radisi¢, 21.08.1997, 2
A3, leg. A. Vuji¢, 19.09.1997, 2 343, leg. A. Vuji¢, 09.06.2022, 3 33,2 99, leg.
T. Tot, 27.08.2022, 2 99, leg. T. Tot; Dubasnica-Malinik: Malinik, 07.07.1985,
1 3, leg. A. Vuji¢, 01.05.1989, 1 &, leg. A. Vuji¢, 18.07.1994, 2 99, leg. D. Rad-
novi¢, 05.05.1995, 1 ¢, leg. S. Radenkovi¢, 18.05.1995, 1 @, leg. V. Milankov,
03.06.1995,2 99, leg. R. Mi¢i¢, 05.07.1995, 1 ©, leg. S. Radenkovi¢, 26.07.1997,
1 &, leg. A. Vuji¢, 27.07.2017, 5 33, 1 2, leg. A. Vuji¢; Dubagnica-Malinik:
Mikuljska reka, 04.06.1993, 2 37, 2 29, leg. D. Radnovi¢, S. Radnovic;
Dubasnica-Malinik: uspon na Malinik, 02.06.1995, 1 &, 1 @, leg. A. Vuji¢;
Dubasnica-Malinik: Vojala, 17.07.1993, 1 &, 1 @, leg. A. Vuji¢; Kucajske plani-
ne: Papratno, 26.07.1986, 2 99, leg. A. Vuji¢; Stara planina: spomenik, 28.05.1987,
1 &, leg. A. Vuji¢; Stara planina: Temska, 28.08.2022, 1 &, leg. T. Tot; Stara
planina: Temstica, 11.07.2011, 1 9, leg. A. Vuji¢; Stara planina: Topli Do, 10.06.
2022, 1 9, leg. T. Tot.

Pubhshed material: Simi¢ and Vujié, 1996 (as Paragus majoranae Ron-
dani, 1857)

Paragus quadrifasciatus Meigen, 1822

Dubagnica-Malinik: klisura Lazareve reke, 13.08.1994, 1 &, leg. S. Simi¢,
14.07.1996, 1 &, leg. P. Radisi¢; Suva planina: Jelasmcka khsura 01.05.1994,
13, leg. A Vuji¢, S. Radenkovic.

Paragus testaceus Meigen, 1822

Besna kobila: Kriva Feja, 19.07.2017, 1 &, leg. A. Vuji¢; Dubagnica-Ma-
linik: Dubasnica Lunga, 22.08.1997, 1 &, leg. A. Vuji¢; Dubasnica-Malinik:
Malinik, 21.07.2017, 1 &, leg. A. Vujié.

Paragus tibialis (Fallén, 1817)

Dubasnica-Malinik: klisura Lazareve reke, 11.06.1994, 1 J, leg. A. Vuji¢,
13.08.1994, 1 &, leg. S. Simi¢, 21.08.1997, 1 6 leg. A. Vu_]lC Stara planina:
Rekitska reka 13.07.1991, 1 9, leg. A. Vuji¢; Suva planina: Jelagni¢ka klisura,
01.05.1994, 1 9, leg. P. Radisic.

Parasyrphus annulatus (Zetterstedt, 1838)

Dubasnica-Malinik: Beljevina, 06.06.1993, 1 &, leg. P. Radisi¢; Dubasnica-
-Malinik: Malinik, 03.06.1995, 1 &, leg. A. Vuji¢; Stara planina: MidZor, 14.07.
1991, 1 @, leg. A. Vujic.

Parasyrphus lineolus (Zetterstedt, 1843)

Dubasnica-Malinik: Demizlok, 23.06.2012, 1 Q, leg. A. Vuji¢; Dubasnica-
Malinik: Dubasnica, 16.05.1993, 1 ¢, leg. A. Vuji¢; Dubasnica-Malinik: Du-
basnica Lunga, 18.07.1993, 1 @, leg. A. Vuji¢, 15.05.1994, 1 &, leg. A. Vuji¢;
Stara planina: Dojkinacka reka, 03.05.1988, 1 @, leg. A. Vuji¢; Stara planina:
Midzor, 14.07.1991, 1 &, leg. A. Vujié.

Parasyrphus macularis (Zetterstedt, 1843)

Besna kobila: Kriva Feja, 02.05.2017, 2 34, leg. A. Vuji¢; Besna kobila:
Planinarski dom, 02.05.2017, 1 &, leg. A. Vuji¢, 03.05.2017, 3 37, leg. B. Ivosevic,

50



M. Mili¢i¢; Besna kobila: Planinarski dom 3, 03.05.2017, 1 9, leg. A. Vuji¢; Sta-
ra planina: Dojkinac¢ka reka, 29.05.1987, 1 @, leg. A. Vuji¢, 30.05.1988, 2 37,
leg. A. Vujic. 5

Published material: Simi¢ and Vuji¢, 1996.

Parasyrphus punctulatus (Verrall, 1873)

Dubasnica-Malinik: Beljevina, 06.06.1993, 1 &, leg. A. Vuji¢; Dubasnica-
-Malinik: Demizlok, 14.05.1994, 1 &, 3 92, leg. A. Vuji¢, D. Radnovi¢, 19-20.05.
1996, 1 Q, leg. V. Milankov, 20.04.1997, 1 &, leg. P. Radisi¢; Dubasnica-Mali-
nik: Dubasnica — loviste, 05.06.1993, 3 99, leg. P. Radisi¢, D. Radnovi¢; Du-
basnica-Malinik: Dubasnica Lunga, 21.05.1996, 1 ¢, leg. A. Vuji¢; Dubasnica-
-Malinik: klisura Lazareve reke, 28.03.1989, 1 @, leg. A. Vuji¢, 29.04.1989, 2
33, leg. A. Vuji¢, 31.04.1989, 6 33, 2 92, leg. A. Vujié, 15.05.1993, 2 343, leg.
A. Vuji¢, 29.04.1995, 5 33, leg. A. Vuji¢, 19.04.1997, 1 &, leg. A. Vuji¢; Duba-
Snica-Malinik: Malinik, 01.05.1989, 5 33, 4 99, leg. A. Vujié, S. Radenkovi,
A. Tepavéevi¢; Stara planina: Crni vrh, 08.05.1988, 3 37, leg. A. Vuji¢; Stara
planina: Dojkinacka reka, 29.05.1987,2 33, 1 @, leg. A. Vuji¢, 06.05.1988, 2 373,
2 99, leg. A. Vuji¢; Stara planina: Kalna, 08.05.1988, 1 &, leg. A. Vuji¢; Stara
planina: Mala Lukanja, 01.05.1987, 2 343, leg. A. Vuji¢; Stara planina: Pilj,
07.05.1988, 5 33, 1 , leg. A. Vuji¢; Stara planina: Planinica, 27.05.1987, 1 &,
1 9, leg. A. Vuji¢, 08.05.1988, 1 ©, leg. A. Vuji¢; Stara planina: Rsovci, 02.05.
1987,1 3, 1 Q, leg. A. Vuji¢; Stara planina: spomenik, 28.05.1987, 1 Q, leg. A.
Vuji¢; Stara planina: Temska, 01.05.1987, 10 33, leg. A. Vuji¢; Stara planina:
Temska — spomenik, 30.04.1987, 2 33, leg. A. Vuji¢; Stara planina: Topli Do,
28.05.1987,5 34, 3 29, leg. A. Vuji¢; Stara planina: Topli Do-Pilj, 28.05.1987,
1 3, leg. A. Vuji¢, 25.06.1987,2 34, 1 9, leg. A. Vuji¢; Suva planina: Bojanine
vode, 28.05.1988, 7 33, 1 @, leg. A. Vujié; Suva planina: Jela$nica, 01.05.1989,
1 &, leg. A. Vuji¢, 02.05.1989, 2 33, leg. A. Vujié.

Parasyrphus vittiger (Zetterstedt, 1843)

Stara planina: Arbinje, 26.06.1987, 1 &, 1 Q, leg. A. Vuji¢, 11.08.1987, 1
d, leg. A. Vuji¢, 20.06.2012, 1 @, leg. A. Vujic.

Published material: Simi¢ and Vuji¢, 1996.

Philhelius citrofasciatus (De Geer, 1776)

Dubasnica-Malinik: Beljevina, 06.06.1993, 1 &, leg. P. Radisi¢; Dubasnica-
-Malinik: Demizlok, 04.05.1994, 4 33, 1 @, leg. A. Vuji¢, V. Milankov, D.
Radnovi¢, 30.04.1995, 1 &, 2 29, leg. P. Radisi¢, S. Radenkovi¢, 04.06.1995,
1 &, leg. A. Vuji¢, 19-20.05.1996, 2 33, 1 Q, leg. V. Milankov, 20.05.1996, 1 &,
leg. A. Vuji¢; Dubasnica-Malinik: Dubasnica 3, 28.04.2017, 1 &, leg. B. Ivose-
vi¢, M. Mili¢i¢; Dubagnica-Malinik: Dubasnica Lunga, 4 33, leg. A. Vuji¢, S.
Radenkovi¢, D. Radnovi¢; Dubasnica-Malinik: klisura Lazareve reke, 05.05.
2012, 1 &, leg. A. Vuji¢, L. Likov, S. Radenkovi¢; Duba$nica-Malinik: klisura
Lazareve reke — vidikovac, 03.05.2012, 1 &, leg. A. Vuji¢, L. Likov, S. Raden-
kovi¢; Dubasnica-Malinik: Malinik, 13.05.1994, 1 ©, leg. A. Vuji¢, 01.05.1995,
2 343, leg. S. Radenkovi¢, D. Radnovi¢, 03.05.1996, 2 343, leg. A. Vuji¢; Du-
basnica-Malinik: Manastiriste, 29.04.1995, 1 &, leg. A. Vuji¢, 03.05.1996, 1 &,
leg. S. Radenkovi¢; Dubasnica-Malinik: Mikuljska reka, 04.06.1993, 1 &, leg.
P. Radisi¢; Stara planina: Dojkinacka reka, 29-30.05.1988, 1 &, leg. A. Vuji¢;
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Stara planina: Topli Do-Pilj, 20.05.1987, 1 4, 1 @, leg. A. Vuji¢; Suva planina:
Jelasnica — Donja Studena, 02.05.1988, 2 99, leg. A. Vujic.

Published material: Nedeljkovi¢ et al., 2018; Simi¢ and Vuji¢, 1996 (as
Xanthogramma citrofasciatum (De Geer, 1776)).

Philhelius dives (Rondani, 1857)

Dubasnica-Malinik: Demizlok, 14.05.1994, 1 &, leg. A. Vuji¢; Dubagnica-
-Malinik: klisura Lazareve reke, 30.04.1989, 1 ¢, leg. A. Vuji¢, 05.06.1989,2 99,
leg. A. Vuji¢, 03.06.1993,1 &, 1 Q, leg. A. Vuji¢, 24.08.1995, 1 &, leg. M. Radi-
§i¢, 19.09.1997, 1 @ leg. A. Vuji¢, 30.06.1998, 1 @, leg. M. Dosenovi¢, 27.04.2017,
1 &, leg. A. Vuji¢; Dubasnica-Malinik: Malinik, 26.07.1997, 1 Q leg. A. Vuji¢;
Dubasnica-Malinik: Manastiriste, 03.06.1996, 1 &, leg. A. Vuji¢; Dubasnica-
-Malinik: uspon na Malinik, 21.06.2017, 1 ¢, leg. M. Mili¢i¢, Z. Nedeljkovi¢,
T. Tot; Dubasnica-Malinik: Vojala, 17.07.1993, 1 ¢, leg. A. Vuji¢; Dubasnica-
Malinik: Zlot, 02.06.1983, 2 33, 1 @, leg. A. Vuji¢; Kudajske planine: Paprat-
no, 27.07.1986, 1 &, leg. A. Vuji¢; Stara planina: Rekitska reka, 13.07.1991, 1 ,
leg. A. Vuji¢; Stara planina: Temska, 10.06.2022, 1 @, leg. T. Tot; Suva planina:
Kunovica, 02.05.1988, 1 J, leg. A. Vujié.

Published material: Simi¢ and Vuji¢, 1996 (as Xanthogramma pedissequum
(Harris, 1776)).

Philhelius stackelbergi Violovitsh, 1975

Dubasnica-Malinik: Duba$nica Lunga, 06.06.1993, 1 &, leg. P. Radisi¢;
Dubasnica-Malinik: klisura Lazareve reke, 29.04.1995, 1 Q, leg. A. Vuji¢, 24.08.
1995, 2 99, leg. A. Vuji¢, P. Radisi¢, 27.08.2022, 1 ¢, leg. T. Tot; Dubasnica-
-Malinik: Manastiriste, 22.06.2012, 2 99, leg. A. Vuji¢; Stara planina: Crni vrh,
08.05.1988, 1 &, leg. A. Vuji¢; Stara planina: Topli Do, 28.08.2022, 1 &, leg.
T. Tot; Suva planina: Jela$nicka klisura, 01.05.1994, 1 ©, leg. S. Radenkovi¢.

Published material: Nedeljkovi¢ et al., 2018; Simi¢ and Vuji¢, 1996 (as
Xanthogramma pedissequum (Harris, 1776)).

Pipiza carbonaria Meigen, 1822

Dubasnica-Malinik: Demizlok, 04.06.1995, 2 99, leg. A. Vuji¢, S. Ra-
denkovi¢, 19-20.05.1996,1 &, 1 Q, leg. A. Vuji¢, 08.06.2011, 1 2, leg. A. Vujié;
Dubasnica-Malinik: Duba$nica Lunga, 21.05.1966, 1 ¢, leg. A. Vuji¢; Duba-
Snica-Malinik: Malinik, 03.06.1989, 1 J, leg. A. Vuji¢; Dubasnica-Malinik:
Mikuljska reka, 04.06.1993, 2 33, leg. A. Vuji¢; Dubasnica-Malinik: Zlot,
03.06.1989, 6 37, leg. A. Vujic.

Pipiza fasciata Meigen, 1822

Dubasnica-Malinik: klisura Lazareve reke, 21.05.1996, 1 ¢, leg. A. Vuji¢;
Dubasnica-Malinik: klisura Lazareve reke — vidikovac, 03.05.2012, 2 33, leg.
A. Vuji¢; Duba$nica-Malinik: Manastiriste, 30.04.2011, 6 33, leg. A. Vuji¢,
03.05.2012, 1 9, leg. A. Vujic.

Pipiza lugubris Fabricius, 1775

Dubasnica-Malinik: Mikuljska reka, 04.06.1993, 1 &, leg. A. Vujic.

Pipiza noctiluca (Linnaeus, 1758)

Dubasnica-Malinik: Demizlok, 12.04.1994, 1 ¢, leg. S. Radnovi¢, 08.06.2011,
2 99, leg. A. Vuji¢; Dubasnica-Malinik: Duba$nica Lunga, 21.05.1996, 2 99,
leg. A. Vuji¢, 23.08.1996, 1 &, leg. A. Vuji¢; DubaSnica-Malinik: klisura Lazareve
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reke, 21.05.1996, 1 Q, leg. A. Vuji¢, 27.04.2017, 1 ¢, leg. B. Ivosevi¢, M. Mili¢i¢;
Dubasnica-Malinik: klisura Lazareve reke — vidikovac, 03.05.2012, 1 9, leg.
A. Vuji¢; Dubasnica-Malinik: Malinik, 01.05.1989, 1 &, leg. A. Vuji¢; Dubasni-
ca-Malinik: ManastiriSte, 17.06.1997, 1 Q, leg. A. Vuji¢, 03.04.2011, 1 &, leg.
A. Vuji¢; Stara planina: sliv reke Temske, 21.07.1991, 1 &, leg. A. Vuji¢; Suva
planina: JelaSnica — Donja Studena, 02. 03, 1988, 1 ¢, leg. A. Vujic.

Published material: Simi¢ and Vuji¢, 1996; Vuji¢ et al., 2013.

Pipiza notata Meigen, 1822

Duba$nica-Malinik: klisura Lazareve reke, 29.04.1995, 1 &, leg. A. Vujic;
Dubasnica-Malinik: klisura Lazareve reke — vidikovac, 03.05.2012, 1 9, leg.
A. Vuji¢; Dubasnica-Malinik: Manastiriste, 30.04.2011, 1 &, leg. A. Vujic.

Pipiza quadrimaculata (Panzer, 1802)

Stara planina: Arbinje, 20.06.2012, 1 ¢, leg. A. Vuji¢.

Published material: Simi¢ and Vuji¢, 1996.

Pipizella annulata (Macquart, 1829)

Dubasnica-Malinik: Demizlok, 14.06.1994, 1 &, leg. A. Vuji¢; Dubagnica-
-Malinik: klisura Lazareve reke, 03.06.1993, 7 99, leg. A. Vuji¢, M. Radisi¢,
S. Radnovi¢; Dubasnica-Malinik: Malinik, 10.06.1994, 3 33, leg. A. Vuji¢, P.
Radisi¢, 06.07.1995, 1 &, leg. D. Radnovi¢; Dubagnica-Malinik: Malinik — bu-
kova Suma, 07-10.07.1985, 3 33, 1 @, leg. A. Vujic.

Published material: Vuji¢, 1997.

Pipizella divicoi (Goeldlin, 1974)

Besna kobila: Klisurica, 02.05.2017, 1 &, leg. A. Vuji¢; Dubasnica-Malinik:
Demizlok, 14.05.1994, 6 33, leg. A. Vuji¢, D. Radnovi¢, 12.06.1994, 1 3, leg.
A. Vuji¢; Dubagnica-Malinik: Dubag$nica 1, 28.04.2017, 4 37, leg. A. Vuji¢, B.
Ivosevi¢, M. Mili¢i¢; Dubasnica-Malinik: Dubasnica Lunga, 06.06.1993, 1 &,
leg. S. Radnovi¢; Dubasnica-Malinik: klisura Lazareve reke, 29.04.1989, 3 34,
1 Q, leg. A. Vuji¢, 04.05.2012, 1 &, leg. A. Vuji¢; Dubasnica-Malinik: Malinik,
01.05.1989, 2 &3, leg. A. Vuji¢, 01.05.1995, 3 4, leg. A. Vuji¢, M. Radisic,
29.04.2017, 2 43, leg. A. Vujié, B. Ivosevié, M. Mili¢i¢; Dubasnica-Malinik:
Malinik — bukova Suma, 07.07.1985, 1 &, leg. A. Vuji¢; Dubasnica-Malinik:
Mikuljska reka, 04.06.1993, 1 &, 1 @, leg. S. Radnovi¢; Dubasnica-Malinik:
Vojala, 17.07.1993, 4 33, leg. A. Vuji¢, M. Radisi¢; Stara planina: Crni vrh,
08.05.1988, 1 &, leg. A. Vuji¢, 31.05.1988, 1 &, leg. A. Vuji¢; Stara planina:
Golema reka, 20.07.1991, 1 &, leg. A. Vuji¢; Stara planina: Rekitska reka, 13.07.
1991,1 3,1 9 leg. A. VUJIC Stara planina: sliv Rekitske reke, 12.07.1991, 5 Jd,
leg. A. Vuji¢, 21.07.1991, 21 43, leg. A. Vuji¢; Stara planma Zivadinov dol,
12.07.1991, 6 33, 10 EEEE leg. A. Vujic.

Published material: Simi¢ and Vuji¢, 1996; Vuji¢, 1997.

Pipizella maculipennis (Meigen, 1822)

Dubasnica-Malinik: ManastiriSte, 29.04.1995, 1 &, leg. A. Vuji¢; Duba-
Snica-Malinik: ka Maliniku, 1 @, leg. T. Tot, 27.08.2022, 2 443, leg. T. Tot.

Published material: Vuji¢, 1997.

Pipizella viduata (Linnaeus, 1758)

Besna kobila: Klisurica, 02.05.2017, 1 &, leg. B. Ivosevi¢, M. Mili¢i¢;
Besna kobila: Planinarski dom, 03.05.2017, 1 &, leg. B. Ivosevi¢, M. Mili¢i¢,
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19.07.2017, 1 2, leg. A. Vuji¢; Dubasnica-Malinik: Demizlok, 22.07.2017, 2 3&,
leg. A. Vuji¢; Dubasnica-Malinik: ka Maliniku, 27.04.2022, 1 ¢, leg. T. Tot;
Dubagnica-Malinik: Malinik, 29.04.2017, 1 &, 1 2, leg. B. Ivosevi¢, M. Mili¢i¢;
Kucajske planine: Crnica, 20.07.1986, 1 &, leg. A. Vuji¢; Kucajske planine:
Crnica — kanjon, 21.07.1986, 2 43, leg. A. Vuji¢; Kucajske planine: Crnica
reka, 26.07.1986, 2 373, leg. A. Vuji¢; Kucajske planine: Crnica — Repuh, 23.07.
1986 1J, leg. A. Vuji¢; Kucajske planine: Crnica — vlazne livade, 26.07.1986,
2 &? 29-30.07.1986, 1 9, leg. A. Vuji¢; Kucajske planine: Papratno — potok,
25.07.1986, 1 &, leg. A. Vuji¢; Kucajske planine: Sisevac — livada, 25.07.1986,
4 43, leg. A. Vuji¢; Stara planina: Crni vrh, 08.05.1988, 2 33, 1 @, leg. A.
Vuji¢; Stara planina: Crni vrh 1, 31.05.1988, 1 &, 2 29, leg. A. Vuji¢; Stara
planina: Dojkinacka reka, 06.05.1988, 1 &, leg. A. Vuji¢; Stara planina: Dojkin-
ci, 20.06.2012, 1 &, leg. A. Vuji¢; Stara planina: Dojkinci 2, 01.05.2017, 2 34,
1 9,leg. A. Vuji¢, B. Ivosevi¢, M. Mili¢i¢; Stara planina: Golema reka, 20.07.1991,
3 43, leg. A. Vuji¢; Stara planina: iznad Toplog Dola, 20.07.2017, 2 33, leg.
A. Vuji¢; Stara planina: Planinica, 29.05.1988, 1 &, 1 @, leg. A. Vuji¢; Stara
planina: Rsovci, 02.05.1987, 1 &, leg. A. Vuji¢; Stara planina: sliv Toplodolske
reke, 17.07.1991, 1 &, leg. A. Vuji¢; Stara planina: spomenik, 28.05.1987, 1 , leg.
A. VU.JIC Stara planina: Temska, 30.04.2022, 1 &, leg. T. Tot; Stara planina:
Topli Do-Pilj, 28.05.1987, 1 2, leg A. Vu_]lC Stara planina: Zarkova ¢uka,
11.07.1991, 3 99, leg. A. Vu]lc Stara planina: Zivadinov dol, 12.07.1991, 1 9,
leg. A. Vu]lC Stara planina: Zavojsko jezero, 13.07.1992, 1 3 leg. A. Vu_]lC
Suva planina: Cukljenik, 02.05.1988, 1 &, leg. A. Vujié; Suva planina: Cukljenik
— Donja Studena, 28.05.1988, 1 &2, leg A. Vuji¢; Suva planina: Gornja Studena —
Bojanine vode, 02.05.1988, 1 d, leg. A. Vuji¢; Suva planina: Jelagnica — Donja
Studena, 02.05.1988, 1 &, leg. A. Vuji¢; Suva planina: Jela$nicka klisura, 01.05.
1994, 1 EB leg. S. Radenkov1c

Published material: Simi¢ and Vujic¢, 1996.

Pipizella virens (Fabricius, 1805)

Dubasnica-Malinik: Beljevina, 06.06.1993, 1 &, leg. A. Vuji¢; Dubasnica-
Malinik: Demizlok, 14.05.1994, 31 33, 3 29, leg. A. Vuji¢, V. Milankov, S.
Radenkovi¢, P. Radisi¢, D. Radnovié, S. Radnovi¢, 12.06.1994, 15 33, 3 99,
leg. A. Vuji¢, V. Milankov, S. Radenkovi¢, P. Radisi¢, D. Radnovi¢, S. Radnovig,
14.06.1994, 1 &, leg. A. Vuji¢, V. Milankov, S. Radenkovi¢, P. Radisi¢, D. Rad-
novié¢, S. Radnovi¢, 19.07.1994, 4 33, 4 29, leg. A. Vuji¢, V. Milankov, S.
Radenkovi¢, P. Radisi¢, D. Radnovi¢, S. Radnovi¢, 30.04.1995, 1 &, leg. A.
Vuji¢, V. Milankov, S. Radenkovi¢, P. Radisi¢, D. Radnovi¢, S. Radnovi¢, 04.06.
1995, 5 33, 2 29, leg. A. Vuji¢, V. Milankov, S. Radenkovi¢, P. Radisi¢, D.
Radnovi¢, S. Radnovi¢, 23.06.2012, 1 &, leg. A. Vuji¢, V. Milankov, S. Raden-
kovi¢, P. Radisi¢, D. Radnovié, S. Radnovi¢; Dubasnica-Malinik: Dubas$nica
2,20.06.2017, 1 &, leg. M. Mili¢i¢, Z. Nedeljkovi¢, T. Tot; Dubasnica-Malinik:
klisura Lazareve reke, 31.04.1989, 1 &, leg. A. Vuji¢, 08.07.1989, 1 &, leg. A.
Vuji¢, 03.06.1993, 1 &, 5 29, leg. S. Radnovi¢, 29.06.1995, 1 &, leg. A. Vuji¢,
27.04.2017, 3 33, leg. B. Ivosevi¢, M. Mili¢i¢; Dubasnica-Malinik: Dubasnica
Lunga, 18.07.1993, 2 34, 1 Q, leg. A. Vuji¢; Dubagnica-Malinik: Malinik,
01.05.1989, 14 33,2 99, leg. A. Vuji¢, 03.06.1989, 4 33, 2 92, leg. A. Vujié,
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13.05.1994, 1 4,2 99, leg. A. Vuji¢, P. Radisi¢, D. Radnovi¢, 10.06.1994, 1 &,
leg. A. Vuji¢, P. Radisi¢, D. Radnovié, 01.05.1995, 2 3J, leg. A. Vuji¢, P. Ra-
digi¢, D. Radnovi¢, 03.06.1995, 4 33, 6 22, leg. A. Vuji¢, P. Radisi¢, D. Rad-
novi¢, 05.06.1995, 1 &, leg. A. Vuji¢, P. Radisi¢, D. Radnovi¢, 21.07.2017, 2 34,
leg. A. Vuji¢; Dubasnica-Malinik: Malinik — bukova $uma, 07.07.1985, 1 &, 1
Q, leg. A. Vuji¢; Dubasnica-Malinik: Mikuljska reka, 04.06.1993, 1 &, 4 99,
leg. A. Vuji¢, S. Radnovi¢; Duba$nica-Malinik: ka Maliniku, 27.04.2017, 4 34,
leg. A. Vuji¢, M. Mili¢i¢, Z. Nedeljkovié, T. Tot, 21.06.2017, 1 ©, leg. A. Vujié,
M. Mili¢i¢, Z. Nedeljkovi¢, T. Tot; Kucajske planine: Crnica reka, 23.07.1986,
2 99, leg. A. Vuji¢; Kucajske planine: Crnica — Repuh, 23.07.1986, 1 &, leg.
A. Vuji¢; Kucajske planine: Crnica — vlazne livade, 23.07.1986, 2 99, leg. A.
Vujic', 29-30.07.1986, 1 9, leg. A. Vuji¢; Kucajske planine: Papratno — bukova
Suma, 26.07.1986, 1 &, leg. A. Vuji¢; Kucajske planine: Papratno — mala kap-
taza, 26.07. 1986, 1 d, leg. A. Vuji¢; Kucajske planine: Sisevac — livada, 25.07.
1986, 2 34, 1 9 leg. A. Vuji¢; Stara planina: Zarkova ¢uka, 11.07.1991, 1 Q,
leg. A. Vujic.

Pipizella zloti Vujic, 1997

Dubasnica-Malinik: klisura Lazareve reke, 29.04.1995, 1 &, leg. A. Vuji¢,
27.04.2017, 2 33, leg. B. Ivosevi¢, M. Mili¢i¢; Dubasnica-Malinik: klisura
Lazareve reke — vidikovac, 03.05.2012, 1 &, leg. A. Vuji¢; Dubasnica-Malinik:
Malinik, 21.07.2017, 1 &, leg. A. Vujié.

Published material: Vuji¢, 1997.

Platycheirus albimanus (Fabricius, 1781)

Besna kobila: Klisurica, 02.05.2017, 2 4&, leg. B. Ivosevi¢, M. Mili¢i¢;
Besna kobila: Kriva Feja, 02.05.2017, 1 &, leg. A. Vuji¢; Besna kobila: Kriva
Feja 1, 19.09.2020, 1 9, leg. A. Vuji¢, L. Likov, M. Rankovi¢, T. Tot; Besna
kobila: Planinarski dom, 03.05.2017, 4 33, leg. A. Vuji¢, B. Ivosevi¢, M. Mi-
li¢i¢, 18.07.2017, 1 &, leg. A. Vuji¢, 19.07.2017, 1 &, leg. A. Vuji¢; Besna kobila:
Planinarski dom 2, 03.05.2017, 3 &, 2 29, leg. A. Vuji¢, B. Ivosevi¢, M. Mi-
li¢i¢; Besna kobila: Planinarski dom 3, 03.05.2017, 1 &, leg. A. Vuji¢; Dubagnica-
-Malinik: Demizlok, 12.06.1994, 1 Q, leg. A. Vuji¢, D. Devi¢, N. Dozi¢, M.
Radisi¢, 19-20.05.1996, 1 2, leg. A. Vuji¢, D. Devi¢, N. Dozi¢, M. Radisi¢,
07.06.1997,2 33, 2 99, leg. A. Vuji¢, D. Devi¢, N. Dozi¢, M. Radisi¢, 01.07.
1998, 1 &, leg. A. Vuji¢, D. Devié, N. Dozi¢, M. Radisi¢, 23.06.2012, 1 2, leg.
A. Vuji¢, D. Devi¢, N. Dozi¢, M. Radisi¢; DubaSnica-Malinik: Dubasnica 1,
20.06.2017, 1 3, 1 Q, leg. M. Mili¢i¢, Z. Nedeljkovi¢, T. Tot; Dubasnica-Mali-
nik: Dubasnica Lunga, 18.07.1993, 1 ©, leg. A. Vuji¢, D. Devi¢, S. Dragisi¢, P.
Radisi¢, S. Radenkovié, 21.05.1996, 1 &, leg. A. Vuji¢, D. Devi¢, S. Dragisi¢,
P. Radisi¢, S. Radenkovi¢, 22.08.1996, 2 92, leg. A. Vuji¢, D. Devi¢, S. Dra-
gisi¢, P. Radisi¢, S. Radenkovi¢, 23.08.1996, 3 99, 1 &, leg. A. Vuji¢, D. Devid,
S. Dragisi¢, P. Radisi¢, S. Radenkovi¢, 22.08.1997, 1 &, leg. A. Vujié, D. Devic,
S. Dragisi¢, P. Radisi¢, S. Radenkovi¢, 19.09.1997, 1 &, 1 , leg. A. Vuji¢, D.
Devi¢, S. Dragisi¢, P. Radisi¢, S. Radenkovi¢, 02.07.1998, 3 33,2 99, leg. A.
Vuji¢, D. Devi¢, S. Dragisi¢, P. Radisi¢, S. Radenkovi¢; Dubasnica-Malinik:
klisura Lazareve reke, 19.04.1997, 1 @, leg. A. Vuyji¢, R. Mi¢i¢, M. Radisi¢,
20.04.1997, 1 &, leg. A. Vujié, R. Mi¢ié¢, M. Radisi¢, 29.04.1997, 2 33, 1 Q,

55



leg. A. Vuji¢, R. Mic¢i¢, M. Radisi¢; Dubasnica-Malinik: klisura Lazareve reke
—vidikovac, 03.05.2012, 1 9, leg. A. Vuji¢, L. Likov, S. Radenkovi¢; Dubasnica-
-Malinik: Mahnlk 10.07.1995, 1 @, leg. A. Vuji¢, 04.05.1996, 1 EE leg. S. Ra-
denkovi¢; Dubasnica-Malinik: Prerast, 12.08.1994, 1 &, leg. S. Simi¢; Kucajske
planine: Papratno 27.07.1986, 1 &, leg A. Vuji¢; Kucajske planine: Papratno
— mala kaptaza, 26.07.1986, 1 d, leg. A. Vuji¢; Stara planina: Arbinje, 20.06.
2012, 1 &, leg. A. Vuji¢; Stara planina: Babin zub, 20.07.1991, 1 , leg. A. Vuji¢;
Stara planina: Crni vrh, 08.05.1988, 1 &, 1 @, leg. A. Vuji¢; Stara planina: Doj-
kinci 2, 01.05.2017, 1 @, leg. A. Vuji¢, 19.06.2017, 1 @, leg. A. Vuji¢, 19.06.2017,
1 &, leg. M. Mili¢i¢, Z. Nedeljkovié, T. Tot; Stara planina: Dojkinacka reka,
29.05.1987, 16 33, 10 99, leg. A. Vuji¢; 06.05.1988, 4 29, leg. A. Vuji¢, 30.05.
1988, 2 99, leg. A. Vuji¢, 29-30.06.1988, 1 Q, leg. A. Vuji¢; Stara planina:
Golema reka, 20.07.1987, 1 &, leg. A. Vuji¢, 20.07.1991, 17 33, 5 99, leg. A.
Vuji¢; Stara planina: Pilj, 07.05.1988, 3 99, leg. A. Vuji¢; Stara planina: Plani-
nica, 27.05.1987, 1 &, leg. A. Vuji¢; Stara planina: Rekitska reka, 13.07.1991, 2
QQ, leg. A. Vuji¢; Stara planina: sliv Rekitske reke, 21.07.1991, 1 &, leg. A.
Vuji¢; Stara planina: sliv Toplodolske reke, 17.07.1991, 3 33, 1 ¢, leg. A. Vuji¢;
Stara planina: Temska — spomenik, 30.04.1987, 1 &, leg. A. Vuji¢, 12.04.1988,
1 3, leg. A. Vuji¢, 05.04.1992, 1 @, leg. A. Vuji¢; Stara planina: Topli Do, 28.08.
2022, 1 9, leg. T. Tot; Stara planina: Topli Do-Pilj, 28.05.1987, 1 , leg A.
VUJIC 25.06.1987, 4 6‘8 1 @, leg. A. Vujié; Stara planina: Zarkova ¢uka, 11.07.
1991, 1 4, 4 92, leg. A. Vuji¢; Suva planina: Bojanine vode, 28.05. 1988 13,
leg. A Vuji¢; Suva planina: Cukljenik — Donja Studena, 28. 05 1988, 1 9 leg.
A. Vuji¢; Suva planina: Kunovica, 09.04.1988, 1 &, leg. A. Vujic¢, 02 05.1988,
1 @, leg. A. Vuji¢; Suva planina: Jelagnica — Donja Studena, 02.05.1988, 2 88,
leg. P. Radisi¢.

Published material: Simi¢ and Vujié, 1996 (as Platycheirus cyaneus Miiller,
1764)

Platycheirus ambiguus (Fallén, 1817)

Dubasnica-Malinik: Demizlok, 01.04.1994, 1 &, leg. A. Vuji¢; Dubagnica-
Malinik: klisura Lazareve reke, 28.03.1989, 1 &, leg. A. Vuji¢; 29.04.1995, 1 &,
leg. P. Radisi¢, 19.04.1997, 1 @, leg. P. Radisi¢.

Published material: Simi¢ and Vuji¢, 1996.

Platycheirus europaeus Goeldlin, Maibach & Speight, 1990

Kucajske planine: Crnica — vlazne livade, 23.07.1986, 1 &, leg. A. Vujic,
26.07.1986, 1 &, leg. A. Vuji¢; Kucajske planine: Papratno, 27.07.1986, 1 &, leg.
A. Vuji¢; Kucajske planine: Sisevac, 21.07.1986, 1 3, leg. A. Vuji¢; Kucajske
planine: Sisevac — livada, 29.07.1986, 1 &, leg. A. Vujic.

Platycheirus fulviventris (Macquart, 1829)

Dubasnica-Malinik: klisura Lazareve reke, 08—09.07.1985, 1 ¢, leg. A.
Vujic.

Platycheirus manicatus (Meigen, 1822)

Stara planina: Zarkova ¢uka, 11.07.1991, 1 &, leg. A. Vujic.

Published material: Simi¢ and Vujic, 1996.

Platycheirus melanopsis Loew, 1856

Stara planina: Midzor, 14.07.1991, 1 &, 6 92, leg. A. Vujic.
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Platycheirus parmatus Rondani, 1857

Dubasnica-Malinik: Dubasnica Lunga, 06.06.1993, 3 99, leg. P. Radisi¢,
S. Radnovi¢; 15.05.1994, 1 &, 1 @, leg. D. Radnovi¢; 18.05.1996, 1 &, 1 Q, leg.
N. Dozi¢; 21.05.1996, 3 33, 6 29, leg. A. Vuji¢, V. Milankov.

Platycheirus peltatus (Meigen, 1822)

Dubasnica-Malinik: Dubasnica 1, 20.06.2017, 1 @, leg. M. Mili¢i¢, Z.
Nedeljkovi¢, T. Tot; Duba$nica-Malinik: Dubasnica 2, 28.04.2017, 1 &, B. Ivo-
Sevi¢, M. Mili¢i¢; Kucajske planine: Sisevac — livada, 22.07.1986, 1 &, leg. A.
Vujic.

Platycheirus scutatus (Meigen, 1822)

Dubasnica-Malinik: Demizlok, 23.07.1995, 1 &, leg. M. Radisi¢; 19-20.05.
1996, 1 &, leg. A. Vuji¢; 25.08.1996, 1 3, leg. S. Radenkovi¢; 07.06.1997, 2 &,
leg. A. Vuji¢, P. Radisi¢; Dubasnica-Malinik: DubasSnica Lunga, 21.05.1996, 1
Q, leg. A. Vuji¢; 22.08.1997, 1 &, leg. A. Vuji¢; 19.09.1997, 2 33, leg. A. Vuji¢;
Dubagnica-Malinik: klisura Lazareve reke, 31.04.1989, 1 &, leg. A. Vuji¢;
08.07.1989, 1 ¢, leg. A. Vuji¢; 29.04.1995, 1 &, leg. S. Radenkovi¢; 21.05.1996,
1 &, leg. A. Vuji¢; Duba$nica-Malinik: Mahmk 21.07.2017, 1 &, leg A. Vuji¢;
Dubasnica-Malinik: Prerast, 12.08.1994, 1 &, leg S. Simi¢; Kucajske planine:
Papratno, 27.07.1986, 1 9, leg. A. Vuji¢; Stara planina: Dojkinacka reka,
29.05.1987,1 &, leg. A, Vuji¢; 29-30.05.1988, 1 &, leg. A. Vuji¢; Stara planina:
Dojkinci, 20.06.2012, 2 33, leg. A. Vuji¢; Stara planina: Dojkinci 2, 19.06.2017,
1 9, leg. M. Mili¢i¢, Z. Nedeljkovi¢, T. Tot; Stara planina: Rekitska reka,
13.07.1991, 1 @, leg. A. Vujic.

Published material: Simi¢ and Vuji¢, 1996.

Platycheirus splendidus Rotheray, 1998

Stara planina: Dojkinacka reka, 30.05.1988, 3 343, leg. A. Vujic.

Platycheirus tarsalis (Schummel, 1836)

Dubasnica-Malinik: Dubasnica Lunga, 18.05.1996, 2 99, leg. N. Dozi¢;
Dubasnica-Malinik: klisura Lazareve reke, 05.05.2012, 1 ¢, leg. A. Vujié, L.
Likov, S. Radenkovic.

Platycheirus transfugus (Zetterstedt, 1838)

Stara planina: Topli Do-Pilj, 28.05.1987, 1 &, leg. A. Vujic.

Pocota personata (Harris, 1780)

Dubasnica-Malinik: Demizlok, 19-20.05.1996, 1 ¢, leg. A. Vuji¢; Duba-
Snica-Malinik: klisura Lazareve reke — vidikovac, 03. 05, 2012, 1 &, leg. A. Vujic.

Published material: Simi¢ and Vuji¢, 1996.

Pseudopelecocera latifrons (Loew, 1856)

Dubasnica-Malinik: klisura Lazareve reke, 20.04.1997, 1 ©, leg. A. Vujic.

Published material: Vuji¢ et al., 2018 (as Pokornyia latifrons (Loew, 1856)).

Psilota nana Smit & Vuji¢, 2008

Published material: Smit and Vuji¢, 2008.

Pyrophaena rosarum (Fabricius, 1787)

Dubasnica-Malinik: Dubasnica Lunga, 23.08.1996, 1 @, leg. R. Mici¢,
18.06.1997,1 2, leg. A. Vuji¢, 19.09.1997, 1 €, leg. A. Vuji¢; Dubasnica- Mali-
nik: Manastiriste, 03.06.1996, 1 &4, leg. M. Zivkovi¢; Ku¢ajske planine: Crnica
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—vlazne livade, 26.07.1986, 1 9, leg. A. Vuji¢; Stara planina: Crni vrh, 31.05.
1988, 1 &, leg. A. Vujic.

Rhingia campestris Meigen, 1822

Dubasnica-Malinik: Demizlok, 14.05.1994, 1 &, leg. D. Radnovi¢, 19-20.05.
1994, 1 &, 2 99, leg. A. Vuji¢, N. Dozi¢, 04.06.1994, 1 ¢, leg. A. Vuji¢,
12.06.1994, 1 @, leg. A. Vuji¢; Dubasnica-Malinik: Dubasnica 1, 28.04.2017,
1 &, leg. A. Vuji¢; Dubasnica-Malinik: Dubasnica Lunga, 06.06.1993, 2 99,
leg. D. Radnovi¢, 21.05.1996, 1 &, 5 22, leg. A. Vuji¢, 02.06.1996, 1 2, leg. A.
Vuji¢; Dubasnica-Malinik: klisura Lazareve reke, 31.04.1989, 1 &, leg. A. Vuji¢,
15.05.1993, 1 &, leg. A. Vuji¢; Stara planina: Dojkinacka reka, 29.05.1987, 1 Q,
leg. A. Vuji¢, 29-30.05.1998, 1 @, leg. A. Vuji¢; Stara planina: Temska, 30.04.
2022, 1 &, leg. T. Tot; Stara planlna Topli Do, 28.05.1987, 1 &, leg. A. Vuji¢,
25.06. 1987,1 &, leg. A. Vuji¢; Suva planina: Cukljenlk 02.05.1988,2 99, leg.
A. Vuji¢; Suva planina: Jelasni¢ka klisura, 01.05.1994, 1 &, 1 @, 1eg A. Vujic.

Published material: Simi¢ and Vuji¢, 1996.

Scaeva dignota (Rondani, 1857)

Dubasnica-Malinik: Beljevina, 15.05.1994, 2 99, leg. D. Radnovi¢; Du-
basnica-Malinik: Demizlok, 14.05.1994, 1 3,1 @, leg. A. Vuji¢; 12.06.1994, 1 3,
leg. A. Vuji¢, 1 &, leg. P. Radisi¢, 1 @, leg. S. Radnovi¢, 14.06.1994, 1 &, leg.
A. Vuji¢, 07.06.1997, 1 9, leg. A. Vuji¢; Dubasnica-Malinik: Dubasnica Lunga,
06.06.1993, 1 @, leg. A. Vuji¢, 15.05.1994, 1 @, leg. A. Vuji¢, 23.08.1996, 1 9,
leg. R. Mi¢i¢; Dubasnica-Malinik: klisura Lazareve reke, 01.04.1994, 1 ©, leg.
A. Vuji¢; Dubasnica-Malinik: Malinik, 03.06.1989, 1 9, leg. A. Vuji¢; Stara
planina: Planinica, 28.05.1988, 1 &, leg. A. Vuji¢; Stara planina: Temska, 12.04.
1988, 1 @, leg. A. Vuji¢; Stara planina: sliv reke Temske, 12.04.1988, 2 99,
leg. A. Vuji¢; Suva planina: Kunovica, 02.05.1988, 1 ¢, leg A. Vujic.

Published material: Simi¢ and Vuji¢, 1996.

Scaeva pyrastri (Linnaeus, 1758)

Dubasnica-Malinik: Adamov potok, 11.07.1985, 1 ¢, leg. A. Vuji¢; Du-
basnica-Malinik: Borsko jezero — Savaca, 19.08.1998, 1 <, leg. D. Kopanja;
Dubasnica-Malinik: Demizlok, 01.07.1998, 1 &, leg. D. Devi¢; Duba$nica-Ma-
linik: Dubasnica Lunga, 18.07.1993, 1 &, leg. A. Vuji¢; Dubasnica-Malinik:
klisura Lazareve reke, 01.04.1994, 2 99 leg. A. Vuji¢, 11.06.1994, 1 &, leg. P.
Radisi¢, 13.07.1994, 1 EE leg. S. SlmIC 23.04.1996, 1 9, leg. A. Vuji¢, 22.08.1996,
2 33, leg. R. Mi¢i¢, 1 &, leg. S. Draglslc 25.07.1997,2 33,2 2, leg. A. Vuji¢,
1 &, leg. D. Devi¢, 21.08.1997, 1 @, leg. A. Vuji¢, 19.09.1997, 1 @, leg. A. Vuji¢,
30.06.1998, 1 2, leg. D. Milenkovi¢, 27.08.2022, 1 <, leg. T. Tot; Dubasnica-
Malinik: Mahnlk 10.06.1994, 1 &, leg P. RadlSlC 10.07.1994, 1 EE leg. S. Rad-
novi¢, 13.08.1994, 1 &, leg. S. Simi¢, 05.07.1995, 1 &, leg. A. Vuji¢; Dubagnica-
-Malinik: Malinik — put, 10.07.1985, 1 &, leg. A Vuji¢; Dubasnica-Malinik:
Valja Mare, 16.07.1993, 1 &, leg. A. Mladenovic Kucajske planine: Crnica — vla-
zne livade, 21.07. 1986, 1 Q, leg. A. Vuji¢; Kucajske planine: Papratno, 27.07.1986,
2 44, leg A. Vuji¢; Kucajske planine: Pozare, 07.1986, 1 &, leg. A. Vuji¢;
Kucajske planine: Sisevac, 21.07.1986, 1 &, leg A. Vuji¢; Kucajske planine:
Sisevac — livada, 22.07.1986, 5338, 1 9, leg. A. Vuji¢; Stara planina: Golema
reka, 23.07.1991, 1 @, leg. A. Vuji¢; Stara planina: Midzor, 1 &, 1 @, leg. A. Vuji¢;
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Stara planina: sliv Rekitske reke, 21.07.1991, 1 &, 2 29, leg. A. Vuji¢; Stara
planina: sliv Toplodolske reke, 17.07. 1991, 1 c? 2 99, leg. A. Vuji¢; Stara pla-
nina: spomenik, 18.07.1992, 1 @, leg. A. Vu_]lC Stara planina: Temska, 10.06.
2022, leg. T. Tot; Stara planma sliv reke Temske, 05.04.1992, 1 2, leg. A. Vuji¢;
Stara planina: Toph Do, 10.06.2022, 3 33, 1 9 leg. T. Tot 28.08.2022, 1 ¢,
leg. T. Tot; Stara planlna Zavojsko jezero, 2 33, leg. A. Vu]lC Stara planlna
Zarkova cuka 11.07.1991, 2 34, leg. A. Vuji¢, 14.07.1991, 4 47, leg. A. Vuji¢;
Stara planina: Zivadinov dol 12.07.1991, 1 &, 1 Q, leg. A. Vuji¢; Suva planina:
Kunovica, 02.05.1988, 1 ¢, leg A. VUJIC 13.04.1991, 1 2, leg. A. Vujic.

Published material: Simi¢ and Vuji¢, 1996.

Scaeva selenitica (Meigen, 1822)

Besna kobila: Planinarski dom, 19.07.2017, 1 &, leg. A. Vuji¢; Dubasnica-
-Malinik: Demizlok, 12.06.1994, 1 9, leg. S. Radenkovi¢; Dubasnica-Malinik:
Dubasnica Lunga, 06.06.1993, 1 Q, leg. A. Vuji¢, 15.05.1994, 1 ©, leg. D. Rad-
novi¢; Dubasnica-Malinik: klisura Lazareve reke, 01.04.1994, 1 ©, leg. A. Vujic;
Stara planina: Dojkinci 2, 19.06.2017, 1 &, leg. M. Mili¢i¢, Z. Nedeljkovié, T.
Tot; Stara planina: Topli Do, 28.08.2022, 1 ¢, leg. T. Tot; Stara planina: Zavoj-
sko jezero, 13.07.1992, 1 @, leg. A. Vujié.

Published material: Simi¢ and Vuji¢, 1996.

Sericomyia bombiformis (Fallén, 1810)

Besna kobila: Planinarski dom, 12.09.2020, 3 3J, leg. A. Vuji¢, L. Likov,
M. Rankovié, T. Tot.

Sericomyia lappona (Linnaeus, 1758)

Dubasnica-Malinik: Duba$nica Lunga, 05.05.1994, 2 343, leg. A. Vujic,
D. Radnovi¢.

Sphaerophoria interrupta (Fabricius, 1805)

Stara planina: Arbinje, 20.06.2012, 1 &, leg. A. Vujié.

Sphaerophoria scripta (Linnaeus, 1758)

Dubasnica-Malinik: Adamov potok, 11.07.1985, 1 &, leg. A. Vuji¢; Duba-
Snica-Malinik: Beljevina, 15.05.1994, 1 &, leg. D. Radnovi¢; Duba$nica-Mali-
nik: Demizlok, 12.06.1994, 1 &, leg. S. Radenkovi¢, 01.07.1998, 3 33, 1 @, leg.
D. Devi¢; Dubagnica-Malinik: Dubas$nica — loviste, 05.06.1993, 1 &, leg. S. Rad-
novi¢; Dubasnica-Malinik: Dubasnica Lunga, 06.06.1993, 1 &, leg. D. Radno-
vi¢, 23.08.1996, 1 &, leg. S. Dragisi¢, 02.07.1998, 1 3, leg. D. Devi¢; Dubagnica-
-Malinik: ka Maliniku, 27.04.2022, 1 2, leg. T. Tot, 08.06.2022, 8 33, 3 22,
leg. T. Tot, 27.08.2022, 4 9%, leg. T. Tot; Dubasnica-Malinik: klisura Lazareve
reke, 06.07.1985, 1 9, leg. A. Vuji¢, 12.07.1985, 1 9, leg. A. Vuji¢, 29.04.1989,
143, leg A. Vu_]lC 08.07.1989, 2 34, 1 Q, leg. A. Vuji¢, 01.04.1994, 1 J, leg. A.
Vujié, 13.05.1994, 1 &, leg. D. Radnovié, 13.08.1994, 1 &, leg. S. Simi¢, 24.08.
1995, 1 &, leg. A. Tepavéevié, 13.07.1996, 1 &, leg. D. Radnov1c 23-24.04. 1996,
19, leg. R. Mi¢i¢, 22.08.1996, 1 3, 1 9, leg. S. Dragisic, 19.04.1997, 143, leg.
A. Vuji¢, 29.04.1997,1 &, 1 , leg. S. Dragisi¢, 18.06.1997, 1 &, leg. A. Vuji¢,
25.07.1997,3 33, 1 Q, leg. A. Vuji¢, 4 33, 1 @, leg. D. Devi¢, 09.06.2022, 6
33, leg. T. Tot; Dubasnica-Malinik: Malinik, 10.07.1985, 1 &, leg. A. Vujic,
14.07.1985, 1 &, leg. A. Vuji¢, 01.05.1989, 1 J, leg. A. Vuji¢, 10.06.1994, 1 J, leg.
S. Radnovi¢, 26.07.1997, 1 &, leg. D. Devi¢; Dubasnica-Malinik: Manastiriste,
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17.06.1997, leg. A. Vuji¢, 22.06.2012, 1 9, leg. A. Vuji¢; Dubasnica-Malinik:
Mikuljska reka, 04.06.1993, 1 &, leg. S. Radnovi¢; Dubasnica-Malinik: Vojala,
17.07.1993, 1 &, leg. A. Vuji¢; Kucajske planine: Crnica — vlazne livade, 21.07.
1986, 1 J, leg. A. Vuji¢, 23.07.1986, 1 J, leg. A. Vuji¢, 26.07.1986, 2 99, leg.
A. Vuji¢, 29-30.07.1986, 1 9, leg. A. Vuji¢; Kucajske planine: Papratno, 25.07.
1986, 1 9, leg. A. Vuji¢; Kucajske planine: Papratno — mala kaptaza, 26.07.1986,
13,19, leg. A. Vuji¢, 27.07.1986, 1 @, leg. A. Vuji¢; Kucajske planine: Sisevac,
21.07.1986, 1 4, 1 Q, leg. A. Vuji¢, 24.07.1986, 1 &, leg. A. Vuji¢; Kucajske
planine: Sisevac — livada, 22.07.1986, 1 4, 1 @, leg. A. Vuji¢, 25.07.1986, 1 2,
leg. A. Vuji¢; Kucajske planine: Sisevac — potok, 21.07.1986, 1 3, 1 ¢, leg. A.
Vuji¢; Stara planina: Arbinje, 11.08.1987, 1 &, leg. A. Vuji¢; Stara planina:
Babin zub, 19.07.1991, 2 99, leg. A. Vuji¢, 20.07.1991, 1 Q, leg. A. Vuji¢, 21.06.
2012, 1 @, leg. A. Vuji¢; Stara planina: Dojkinacka reka, 29-30.05.1988, 1 &,
1 9, leg. A. Vuji¢, 30.05.1988, 1 &, leg. A. Vuji¢; Stara planina: Golema reka,
20.07.1991, 3 33, 5 92, leg. A. Vuji¢, 23.07.1991, 1 &, leg. A. Vujié; Stara pla-
nina: Midzor, 14.07.1991, 1 9, leg. A. Vuji¢; Stara planina: Planinica, 08.05.1988,
1 &, leg. A. Vuji¢; Stara planina: Rekitska reka, 13.07.1991, 1 &, 1 @, leg. A.
Vuji¢; Stara planina: sliv Rekitske reke, 21.07.1991, 3 33, 1 Q, leg. A. Vuji¢;
Stara planina: sliv Toplodolske reke, 17.07.1991, 7 &, 2 99, leg. A. Vuji¢;
Stara planina: Temska, 30.04.2022, 237, leg. T. Tot, 10.06.2022, 8 33, 7 29,
leg. T. Tot, 28.08.2022, 2 33, 1 ¢, leg. T. Tot; Stara planina: sliv reke Temske,
05.04.1992, 1 &, leg. A. Vuji¢; Stara planina: Temstica, 11.07.2011, 4 33,7 99,
leg. A. VUJIC Stara planina: Topli Do, 10.06.2022, 2 34, 3 99 leg. T. Tot,
28.08.2022, 2 A3, leg. T. Tot; Stara planma Zarkova ¢uka, 11.07.1991, 1 &, 4
QQ, leg. A. Vuji¢; Stara plamna Zivadinov dol, 12.07.1991, 1 4, 1 @, leg. A.
Vuji¢; Suva planina: Bancarevo, 16.07.1989, 1 9 leg. A. Vu]lC Suva planina:
Cukljenik, 02.05.1988,2 33, 1 @, leg. A. Vujié; Suva planina: ispred Cukljenika,
19.04.1988, 1 2, leg. A. Vuji¢; Suva planina: JelaSnica — Donja Studena, 02.05.
1988, 2 &?, leg. A. Vuji¢; Suva planina: Jelasnicka klisura, 01.05.1994, 2 343,
leg. D. Radnovi¢, 19.05.1997, 1 &, leg. A. Vuji¢; Suva planina: Kunovica,
02.05.1988, 1 2, leg. A. Vuji¢, 25.04.1996, 2 @9, leg. S. Dragisi¢, R. Mi¢i¢.

Published material: Simi¢ and Vuji¢, 1996.

Sphegina clavata (Scopoli, 1763)

Dubasnica-Malinik: Demizlok, 12.06.1994, 1 &, leg. V. Milankov; Duba-
Snica-Malinik: Dubasnica Lunga, 06.06.1993, 1 &, leg. D. Radnovic.

Sphegina clunipes (Fallén, 1816)

Dubasnica-Malinik: Dubasnica Lunga, 18.07.1993, 1 €, leg. A. Vujic¢; 15.05.
1994, 2 33, leg. A. Vuji¢, D. Radnovi¢, 21.05.1996, 1 3, leg. A. Vuji¢, 22.08.1997,
13, leg A. Vuji¢; Stara planina: Arblnje 11.08.1997, 1 @, leg. A. Vujic.

Published material: Simi¢ and Vuji¢, 1996.

Sphegina elegans Schummel, 1843

Dubasnica-Malinik: Demiilok, 25.08.1996, 1 9, leg. A. Vuji¢.

Sphegina latifrons Egger, 1865

Dubasnica-Malinik: Demizlok, 14.05.1994, 6 33, 2 99, leg. A. Vuji¢, D.
Radnovi¢, 04.05.1996, 1 &, leg. A. Vuji¢; Dubasnica-Malinik: Dubasnica 1,
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28.04.2017, 6 33, 1 2, leg. A. Vuji¢; Dubasnica-Malinik: Duba$nica Lunga,
18.07.1993, 1 Q, leg. P. Radisi¢, 15.05.1994, 13 33, 6 99, leg. A. Vuji¢é, S. Ra-
denkovi¢, D. Radnovi¢, 21.05.1996, 18 33, 2 29, leg. A. Vuji¢, V. Milankov,
18.06.1997, 1 @, leg.V. Mllankov

Published material: Simi¢ and Vuji¢, 1996; Vuji¢, 1990.

Sphegina sublatifrons Vuji¢, 1990

Published material: Simi¢ and Vuji¢, 1996; Vuji¢, 1990.

Spilomyia manicata (Rondani, 1865)

Dubagnica-Malinik: Demizlok, 19.07.1994, 1 &, leg. A. Vuji¢, 23.06.2012,
1 J, leg. A. Vuji¢; Duba$nica-Malinik: klisura Lazareve reke, 22.08.1996, 1 &,
1 @, leg. P. Radisi¢, 19.09.1997, 1 &, leg. A. Vujié.

Spilomyia saltuum (Fabricius, 1794)

Dubasnica-Malinik: klisura Lazareve reke, 24.08.1995, 1 ©, leg. A. Vujié,
22.08.1996, 2 99, leg. A. Vuji¢, P. Radisi¢, 21.07.1997,1 &, 1 @, leg. A. Vuji¢;
Dubasnica-Malinik: Malinik, 21.07.2017, 2 3, 3 99, leg. A. Vujic.

Syritta pipiens (Linnaeus, 1758)

Dubasnica-Malinik: Adamov potok, 11.07.1985, 1 &, leg. A. Vuji¢; Duba-
Snica-Malinik: Demizlok, 04.06.1995, 1 &, leg. A. Vuji¢, 11.07.1998, 1 ©, leg.
A. Vuji¢; Duba$nica-Malinik: Dubasnica Lunga, 18.06.1997, 1 &, leg. V. Mi-
lankov; Duba$nica-Malinik: klisura Lazareve reke, 09.07.1985, 1 &, leg. P.
Radisi¢, 03.06.1993, 1 @, leg. D. Radnovi¢, 05.06.1993, 1 9, leg. D. Radnovi¢,
22.08.1995, 1 &, leg. P. Radisi¢, 23-24.04.1996, 2 33, 2 99, leg. R. Mi¢i¢, S.
Dragisi¢, 01.06.1996, 1 2, leg. S. Radenkovi¢, 13.07.1996, 1 J, leg. P. Radisic,
22-24.08.1996, 2 99, leg. A. Vuji¢, 25.07.1997, 2 43, 1 ¢, leg. A. Vuji¢, D.
Devi¢, 21.08.1997, 1 &, leg. A. Vuji¢, 30.06.1998, 1 &, leg. D. Devi¢, 09.06.2022,
4 Q9. leg. T. Tot; Duba$nica-Malinik: Manastiriste, 23.04.1996, 1 &, leg. R.
Mici¢, 17.06.1997, 1 9, leg. V. Milankov; Dubasnica-Malinik: uspon na Malinik,
08.06.2022,1 3,1 @, leg. T. Tot, 27.08.2022, 1 &, leg. T. Tot; Kucajske planine:
Crnica — vlazne livade, 23.07.1986, 2 7, leg. P. Radisi¢, 26.07.1986, 3 37, leg.
P. RadiSi¢; Kucajske planine: Sisevac, 21.07.1986, 1 &, leg. P: Radisi¢, 22.07.1986,
3 33, leg. P. Radisi¢, 24.07.1986, 1 Q, leg. P. Radisi¢, 29.07.1986, 2 33, leg. P.
Radisi¢; Stara planina: Arbinje, 11.08.1987, 1 @, leg. A. Vuji¢; Stara planina:
spomenik, 28.05.1987, 1 &, leg. A. Vuji¢; Stara planina: Temska, 10.06.2022,
1 9, leg. T. Tot; Stara planina: Temstica, 18.07.1992, 1 9, leg. P. Radisi¢; Stara
planina: Topli Do, 10.06.2022, 1 &, leg. T. Tot, 28.08.2022, 16 34, 5 9%, leg.
T. Tot; Stara planina: Zavojsko jezero, 13.07.1992, 1 &, leg. A. Vuji¢, 22.07.1992,
1 &, leg. A. Vuji¢; Suva planina: Bancarevo, 16.07.1989, 1 &, 2 3J, leg. P. Ra-
disi¢; Suva planina: Crni vrh, 07.07.1989, 1 Q, leg. A. Vuji¢; Suva planina:
Cukljenlk Donja Studena, 28.05. 1988, 5 c?c? leg. A. Vujié.

Published material: Simi¢ and Vu]lC 1996.

Syrphus ribesii (Linnaeus, 1758)

Besna kobila: Kriva Feja, 19.07.2017, 2 99, leg. A. Vuji¢; Stara planina:
Dojkinci 2, 19.06.2017, 1 &, leg. A. Vuji¢; Stara planina: iznad Toplog Dola,
20.07.2017, 1 d, leg. A. Vuji¢; Stara planina: Topli Do, 28.08.2022, 1 2, leg. T. Tot.

Published material: Nedeljkovi¢ et al., 2010; Simi¢ and Vuji¢, 1996.
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Syrphus torvus Osten-Sacken, 1875

Stara planina: Babin zub, 21.06.2012, 1 &, leg. A. Vujic.

Published material: Nedeljkovi¢ et al., 2010; Simi¢ and Vuji¢, 1996.

Syrphus vitripennis Meigen, 1822

Dubasnica-Malinik: Demizlok, 22.07.2017, 2 33, 1 ¢, leg. A. Vuji¢; Sta-
ra planina: Topli Do, 28.08.2022, 1 J, leg. T. Tot; Suva planina: Jelasnica —
Donja Studena, 02.05.1988, 1 &, 2 29, leg. A. Vuji¢; Suva planina: Jelagnicka
klisura, 01.05.1994, 2 99, leg. S. Radenkovi¢; Suva planina: Kunovica, 13.04.1991,
1 3, leg. A. Vujié. 5

Published material: Nedeljkovi¢ et al., 2010; Simi¢ and Vuji¢, 1996.

Temnostoma bombylans (Fabricius, 1805)

Besna kobila: Planinarski dom, 02.05.2017, 1 &, leg. A. Vuji¢; Dubasnica-
-Malinik: Demizlok, 12.06.1994, 1 &, leg. D. Radnovi¢, 04.06.1995, 1 &, leg.
A. Vuji¢; Dubagnica-Malinik: Mikuljska reka, 04.06.1993, 4 33, 1 2, leg. A.
Vuyji¢, D. Radnovié, P. Radisi¢; Suva planina: Cukljenik — Donja Studena,
28.05.1985, 1 @, leg. P. Radisi¢, 28.05.1988, 1 9, leg. A. Vujié.

Trichopsomyia flavitarsis (Meigen, 1822)

Stara planina: Arbinje, 20.06.2012, 1 &, leg. A. Vujié.

Triglyphus primus Loew, 1840

Dubasnica-Malinik: Demizlok, 04.06.1995, 1 &, leg. A. Vuji¢; Dubagnica-
-Malinik: klisura Lazareve reke, 11.06.1994, 1 J, leg. A. Vujié.

Published material: Vuji¢, 1994.

Volucella bombylans (Linnaeus, 1758)

Stara planina: Dojkinci, 20.06.2012, 1 9, leg. A. Vuji¢; Stara planina: Topli
Do, 10.06.2022, 1 9, leg. T. Tot. 5

Published material: Nedeljkovi¢ et al., 2003; Simi¢ and Vuji¢, 1996.

Volucella inanis (Linnaeus, 1758)

Dubas$nica-Malinik: klisura Lazareve reke, 11.07.1985, 1 @, leg. A. Vuji¢;
Dubasnica-Malinik: Malinik — bukova $uma, 07.07.1985, 1 &, leg. A. Vujic,
13.07.1985, 1 &, leg. A. Vuji¢, 05.07.1995, 1 &, leg. S. Radenkovi¢; Stara planina:
Topli Do, 28.08.2022, 1 9, leg. T. Tot. 5

Published material: Nedeljkovi¢ et al., 2003; Simi¢ and Vuji¢, 1996.

Volucella inflata (Fabricius, 1794)

Stara planina: Dojkinci 2, 19.06.2017, 1 &, leg. M. Mili¢i¢, Z. Nedeljkovi¢,
T. Tot.

Published material: Nedeljkovi¢ et al., 2003.

Volucella pellucens (Linnaeus, 1758)

Dubasnica-Malinik: Adamov potok, 11.07.1985, 1 9, leg. A. Vuji¢; Duba-
Snica-Malinik: Beljevina, 06.06.1993, 1 &, leg. P. Radigi¢; Duba3nica-Malinik:
Brestovacka banja, 08.07.1986, 1 @, leg. A. Vuji¢; Dubasnica-Malinik: Demiz-
lok, 12.06.1994, 1 &, leg. D. Radnovi¢; Dubagnica-Malinik: Duba$nica Lunga,
06.06.1993, 1 &, leg. D. Radnovi¢; Dubasnica-Malinik: klisura Lazareve reke,
03.06.1993, 2 33, leg. A. Vuji¢, P. Radisi¢, 21.08.1997, 1 2, leg. A. Vuji¢; Duba-
Snica-Malinik: Manastiriste, 17.06.1997, 3 43, leg. A. Vuji¢, V. Milankov;
Dubasnica-Malinik: Valja Mare, 16.07.1993, 1 ?, leg. A. Mladenovi¢.

Published material: Nedeljkovi¢ et al., 2003; Simi¢ and Vuji¢, 1996.
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Volucella zonaria (Poda, 1761)

Dubasnica-Malinik: Beljevina, 06.06.1993, 1 &, leg. D. Radnovi¢; Duba-
$nica-Malinik: Brestovacka banja, 08.07.1986, 1 @, leg. A. Vuji¢; Dubasnica-Ma-
linik: Demizlok, 23.08.1995, 1 @, leg. A. Vuji¢; Dubasnica-Malinik: klisura
Lazareve reke, 07.07.1985, 1 @, leg. A. Vuji¢, 11.07.1985, 1 @, leg. A. Vuji¢,
05.06.1989, 1 &, leg. A. Vuji¢, 11.06.1994, 2 373, leg. V. Milankov, D. Radnovic,
25.07.1997,3 33,3 29, leg. A. Vuji¢, D. Devi¢; Dubasnica-Malinik: Valja Mare,
16.07.1993, 1 ©, leg. A. Mladenovic.

Published material: Nedeljkovié et al., 2003; Simi¢ and Vuji¢, 1996.

Xanthandrus comtus (Harris, 1776)

Dubasnica-Malinik: Demizlok, 07.06.1997, 1 9, leg. A. Vuji¢; Dubasnica-
-Malinik: Jablanica, 24.07.1986, 1 ¢, leg. A. Vuji¢; Dubasnica-Malinik: klisura
Lazareve reke, 12.07.1985, 1 &, leg A. Vuji¢; Dubasnica-Malinik: Prerast, 12.08.
1994,1 9, leg S. Simi¢; Stara planina: Crni vrh, 31.05.1988, 1 &, leg. A. Vuji¢;
Stara planina: DOJklnc1—Arb1nJe 26.06.1987, 1 @ leg. A. Vu]lc Stara planina:
sliv Rekitske reke, 21.07.1991, 1 Q, leg. A. Vuji¢; Suva planina: Bojanine vode,
28.05.1988, 5 99, leg. A. Vu_]lC

Published material: Simi¢ and Vuji¢, 1996.

Xylota abiens Meigen, 1822

Dubasnica-Malinik: Demizlok, 14.05.1994, 1 &, 2 99, leg. A. Vuji¢, S.
Radenkovi¢, D. Radnovi¢, 12.06.1994, 6 53,2 99, leg. A. Vuji¢, V. Milankov,
P. Radisi¢, D. Radnovi¢, 19.07.1994, 2 33, leg. A. Vuji¢, 04.06.1995, 1 Q, leg.
A. Vuji¢, 19-20.05.1996, 1 &3, leg. A. Vuji¢, 07.06.1997, 1 @, leg. A. Vuji¢, 01.07.
1998,1 &, 1 9, leg. A. Vuji¢; Dubagnica-Malinik: Mikuljska reka, 04.06.1993,
2 99, leg. A. Vujic.

Xylota ignava (Panzer, 1798)

Dubasnica-Malinik: Demizlok, 25.08.1996, 1 ©, leg. A. Vuji¢.

Xylota segnis (Linnaeus, 1758)

Dubasnica-Malinik: Demizlok, 19.07.1994, 3 43, leg. D. Radnovi¢, 07.06.
1997, 1 @, leg. P. Radisi¢; Dubasnica-Malinik: Dubasnica — loviste, 05.06.1993,
1 &, leg. D. Radnovi¢; Dubagnica-Malinik: klisura Lazareve reke, 15.05.1993,
1 &, leg. A. Vuji¢, 24.08.1995, 3 44, leg. A. Vuji¢, P. Radisi¢, S. Radenkovic,
21.05.1996, 1 &, leg. A. Vuji¢; Duba$nica-Malinik: Manastiriste, 19.09.1997, 3
33, leg. A. Vuji¢; Duba$nica-Malinik: Mikuljska reka, 04.06.1993,3 33,1 ¢,
leg. A. Vuji¢, D. Radnovi¢; DubaSnica-Malinik: Prerast 12.08. 1994 1J, leg.
S. Simi¢.

Published material: Simi¢ and Vuji¢, 1996.

Xylota sylvarum (Linnaeus, 1758)

Dubasnica-Malinik: Demizlok, 14.06.1994, 2 99, leg. A. Vuji¢, 04.06.1995,
1 9, leg. S. Radenkovi¢, 01.07.1998, 1 &, leg. A. Vuji¢, 22.07.2017, 1 &, leg. A
Vuji¢; Dubasnica-Malinik: Dubasnica Lunga, 06.06.1993, 1 &, leg. D. Radnovic,
18.07.1993, 1 &, leg. A. Vuji¢; Dubasnica-Malinik: klisura Lazareve reke, 13.08.
1994, 1 3, leg. A. Vuji¢; Dubasnica-Malinik: Manastiriste, 19.09.1997,1 &, 1 Q,
leg. A. Vuji¢; Dubasnica-Malinik: Vojala, 17.07.1993, 1 @, leg. A. Vuji¢, 22.08.
1997, 1 @, leg. A. Vujic.

Published material: Milankov et al., 1995; Simi¢ and Vuji¢, 1996.
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Xylota tarda Meigen, 1822

Dubagnica-Malinik: DemiZzlok, 22.07.2017, 1 &, leg. A. Vuji¢; Dubasnica-
-Malinik: klisura Lazareve reke, 24.08.1995, 1 &, leg. A. Vuji¢; Dubasnica-Ma-
linik: Malinik, 21.07.2017, 1 &, leg. A. Vujié.

Xylota xanthocnema Collin, 1939

Dubasnica-Malinik: klisura Lazareve reke, 24.08.1995, 1 9, leg. A. Vuji¢;
Dubasnica-Malinik: Podgorac, 02.06.1996, 1 ¢, leg. A. Vujic.

Published material: Milankov et al., 1995; Simi¢ and Vuji¢, 1996.

DISCUSSION

Over the course of this investigation, more than 8,000 specimens were
recorded, documenting a variety of 284 unique species, out of which 105 were
recorded for the first time for the eastern Serbia. The recorded diversity high-
lights the richness and variety of hoverfly fauna in the surveyed region, covering
107 localities and underscoring the ecological importance of the selected sites.
Moreover, by documenting Cheilosia subpictipennis and Paragus kopdagensis
for the first time in Serbia, along with a potential novel to science species
Paragus aff. testaceus, these findings contribute to the broader understanding
of hoverfly distribution and biodiversity in the region, fostering potential ad-
vancements in scientific knowledge and conservation efforts. The examination
of hoverfly fauna is crucial for understanding and mitigating the factors that
contribute to their vulnerability, as well as for formulating effective conservation
strategies to ensure their protection (Jankovi¢ et al., 2020; Mili¢ et al., 2019;
Reverté et al., 2023).

The endangerment of hoverfly species in hilly-mountainous regions, like
the eastern Serbia, can be attributed to a combination of factors. These drivers
encompass habitat alteration stemming from activities like habitat change/loss,
overexploitation, climate change, and (soil) pollution (Alaniz et al., 2018;
Milici¢ et al., 2018b; Pereira et al., 2022; Radenkovi¢ et al., 2017). The unique
needs of hoverflies, which involve specific vegetation and microclimatic con-
ditions, render them particularly susceptible to potential alterations in their
surroundings (Jauker et al., 2019; Popov et al., 2017; Schweiger et al., 2007).
The IUCN Red List of hoverflies (Vuji¢ et al., 2022) serves as a crucial tool
for assessing and categorizing the conservation status of various hoverfly spe-
cies worldwide, as well as for raising awareness and guiding conservation
initiatives. Out of the 284 identified species, a significant majority belong to
the Least Concern category, indicating a relatively stable and secure status for
almost 80% of the recorded species.

However, 23 hoverfly species are currently classified as Endangered,
signifying a high level of threat to their survival. Moreover, eight species are
classified as Vulnerable and an additional eight as Near Threatened. Interestingly,
two out of the eight species categorized as Endangered, Cheilosia subpictipennis
and Paragus kopdagensis, have been documented in the Serbia for the first time.
Species Cheilosia subpictipennis exhibits a versatile ecological preference,
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being found in diverse environments such as open ground, forests, and open
areas with grassy or tall herb vegetation within the Abies/Picea zone. Addition-
ally, it extends its habitat range along streams into the Fagus zone, unimproved,
non-calcareous montane grasslands up to 1,500 m, as well as reaching up to
2000 m in unimproved, non-calcareous subalpine grasslands in the southern
Alps and Pyrenees (Speight, 2017). Despite its ability to thrive in diverse eco-
logical settings, numerous habitats where the species occurs are currently at
risk of endangerment due to habitat loss and fragmentation resulting from
human activities such as agriculture and urbanization (Vuji¢ et al., 2022). Ad-
ditionally, climate change may alter the suitable conditions within its preferred
range, affecting its ability to adapt or migrate to more suitable habitats. Species
Paragus kopdagensis thrives in a preferred environment characterized by high
humidity, grazed areas and subalpine grasslands (Speight, 2017). Notably, its
presence is currently documented exclusively in the eastern part of Serbia,
within Europe. Beyond the borders of Europe, this species has been identified
in Turkey as documented by Hayat and Claussen in 1997. Additionally, it has
been observed in the Caucasus Mountains, specifically in Georgia, as reported
by Mengual et al. in 2020. Despite its adaptability and resilience in its preferred
habitat, this species faces potential threats to its existence. Factors such as
habitat loss due to human activities, climate change affecting the subalpine
grasslands and possible alterations in grazing patterns could pose significant
risks to the population (Vuji¢ et al., 2022). Unsustainable grazing on mountain
grasslands poses significant threats to both Cheilosia subpictipennis and Paragus
kopdagensis species. In the eastern Serbia, the abandonment of grazing presents
a noteworthy problem, rapidly diminishing grassland areas as shrubs, espe-
cially juniper, encroach (Daji¢ Stevanovi¢ et al., 2008). Slmultaneously, over-
grazing in certain areas of the region also represents a considerable threat (Vuji¢
et al., 2022). The fact that these two species are now known to inhabit Serbia
adds a layer of significance to the findings, emphasizing the critical need for
refined strategies for effective grazing management as well as conservation
attention in the region.

CONCLUSION

In summary, this in-depth study of hoverfly fauna in eastern Serbia makes
a substantial contribution to the comprehension of hoverfly distribution and
biodiversity in the region. The discovery of new occurrences and the acknowl-
edgment of endangered species highlight the pressing need for comprehensive
conservation strategies, underscoring the crucial role of ongoing monitoring
of these ecologically vital insects.
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OPUI'MHAJIHU YJIAHAK
IIpumiben: 30. 1. 2024.
ITpuxsahen: 20. 2. 2024.

DOAYHA OCOJIMKHMX MYBA (DIPTERA: SYRPHIDAE)
HNCTOYHOI" JEJIA CPBUIJE

Mapuna A. JAHKOBU'R MUJIOCABJLEBUR!, Tamapa J. TOT!, Mapuja C.
MUJINYNR,? Cuesxana JI. ITIOIIOB', Crexana P. PAJJEHKOBHR!, Aute A. BYJUR!

"'Vuugepsurer y Hopom Casy, IIpuposino-MaTeMaTuuku GaKynTer,
JemapTMaH 3a OHOJIOTH]Y U €KOJIOTH]Y,
Tpr Hocuteja O6pamosuha 2, Hosu Cax 21000, Cpbuja
? Vuusepsutet y Hosom Cany,
WuctutyT brnoCenc — McTpaxxuBauko-pa3BojHI HHCTUTYT 3a HHPOPMAIIHOHE
TEXHOJOTHje Onocucrema,
Hp 3opana bunhuha 1, Hopu Cax 21000, CpOuja

PE3UME: Jenna on Hajeehux hamuimja u3 peaa IBOKpHIIAIia — OCOJIHKE MYBE,
YjeIlHO CY W jeJIHa O]l HQjUCTaKHYTHJHX I'pylia HHCEKaTa, Mpero3HaTe Kao Jpyra 1o
3Ha4ajy rpymna onpaiirBada, OHOUHIUKATOPCKE BPCTE, KA0 U MOTCHIMjaTHU areHCH
3a OuokonTposy. Crora, He nzHeHaljyje moBehame HHTEPECOBabA 33 BLUXOBY JUCTPUOY-
1ujy, onosnorujy u ekosiorujy. Kao mornpuHoc nporecy cucreMaTu3aiuje 3Hamba 0 OBUM
BpCTaMa, y OBOM pajy cy IpUKa3aHU JeTasbu O (hayH! OCOTUKUX MYyBa HCTOYHOT Aeja
CpOuje, o0jenumanajyhu Ha jeqHOM MecTy HH(pOPMAaIHje 0 10 caja 00jaBJbeHUM Halla-
3UMa, CTApUjUM, aju He00jaBJbEHUM HaJla3uMa, Ka0 U HaJIa3uMa MPUKYIIJbEHUM Y
HEIaBHUM TEPEHCKUM HcTpaxkuBambuma Ha 109 okanurera y ucrounoj Cpouju. Haj-
3Ha4ajHuju Hanas3u cy Cheilosia subpictipennis Claussen, 1998 u Paragus kopdagensis
Hayat & Claussen, 1997, npBu iy T 06jaBsberu 3a CpOujy, kao u 105 Bpcra koje cy 1o
pBU Iy T 3a0enexene 3a uctouny Cpoujy. [lopes Tora, peructpoBaHa je jesHa ImoTeH-
IIMjaJTHO HOBA BPCTA OCOJIMKE MyBe 3a HayKy Paragus aff. testaceus.

KJbYYUHE PEUM: uncekTH, OlpammBady, pacipoCcTpambene BPCTa, LIBETHE MYBE,
(dayHHCTHKA
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IN VITRO EFFECT OF Bacillus spp. ON
Alternaria alternata INFECTING WHEAT

ABSTRACT: Species of the genus Alternaria are significant wheat contaminants
during production, transport and storage, requiring biocontrol measures which typically rely on
the bacteria from the Bacillus genera. As these are among the most beneficial and exploited
biocontrol agents, in this study, the inhibitory activity of indigenous Bacillus spp. was as-
sessed against the Alternaria alternata isolate originating from the wheat seed. Two of the
fifteen Bacillus spp. included in the study showed the inhibitory effect. Specifically,
25.0—55.0% inhibition of 4. alternata growth was achieved when the isolate coded as NB11
was applied in 10°-10° cells mL™! concentrations. On the other hand, when applied in 10’-10°
cells mL™' concentrations, the isolate coded as NB16 inhibited 4. alternata growth by
35.2-51.1%, but was ineffective at lower concentrations. Thus, these in vitro assays indicate
that both Bacillus spp. (NB11 and NB16) isolated from the wheat rhizosphere can be applied
in practice in the control of 4. alternata.

KEYWORDS: wheat, pathogen, biological control

INTRODUCTION

Cereals are highly important for human consumption due to which they
are the most prevalent culture. They form the base of the food pyramid in both

* Corresponding author. E-mail: ferenc.bagi@polj.edu.rs
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developed countries as well as countries in transition (Brki¢ et al., 2021). In
Serbia, wheat production volume is second only to corn, while globally wheat
is the third most widely produced grain (Jani¢ Hajnal et al., 2014). Although
there are many species of wheat, which make up the genus 7riticum, common
wheat (7. aestivum) is the most widespread.

From seed germination to harvest, wheat can be attacked by a number of
fungi, which can significantly reduce the yield and crop quality under certain
weather conditions (Perell6 & Larran, 2013). Due to evident climate changes
and global warming and their adverse influence on the agricultural environ-
ment, occurrences of mycotoxigenic fungi on wheat are becoming more fre-
quent. This not only exerts a negative impact on the safety and quality of food
products, but also inevitably leads to large economic losses (Jani¢ Hajnal et
al., 2014).

Phytopathogenic fungi from the genus Alternaria are significant con-
taminants of cereals that—in addition to producing mycotoxins and causing
damage to the field—can cause product spoilage during processing, transport
and storage. As a result, diseases caused by Alternaria sp. are among the most
common and most researched crop diseases throughout the world (Perello &
Larran, 2013). Among the Alternaria species, A. alternata is considered the
most dominant mycotoxin-producing species associated with black spot, early
blight disease and stem canker in cereal grains (Kumar et al., 2022). Although
the Alternaria species produces more than 70 secondary metabolites, only a
few phytotoxins have been chemically characterised and reported to act as
mycotoxins in humans and animals (Jani¢ Hajnal et al., 2014). Under favour-
able conditions, the most important mycotoxins produced by A. alternata are
alternariol (AOH), alternariol monomethyl ether (AME) and tenuazonic acid
(TA) (Somma et al., 2019). The occurrence of these metabolites in food repre-
sents a serious global problem for human and animal health due to their toxic
effects.

To mitigate this issue, fungicides are usually utilised in agricultural prac-
tice, whereby different chemical fungicides are adopted as a means of wheat
pathogen control (Casa et al., 2012). However, integrated pest management
programs (IPMs) are being increasingly employed in the agricultural sector,
with the emphasis on the use of biological products as an environmentally
friendly pathogen control strategy. In this context, Bacillus species have been
shown to be promising biological control agents (Beri¢ et al., 2012; Gond et
al., 2015; Markovi¢ et al., 2020, 2023; Jelusi¢ et al., 2021; Ili¢i¢ et al., 2022;
Soliman et al., 2023). They exhibit multiple modes of action and produce a
wide range of biologically active compounds with antifungal potential, making
them suitable for controlling different diseases.

Guided by this evidence, the aim of this study was to utilise in vitro assays
in order to determine the biocontrol potential of indigenous Bacillus species
isolated from wheat rhizosphere in the control of 4. alternata.
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MATERIAL AND METHODS
Isolation of antagonistic bacteria

Isolation of the potential antagonistic bacteria was performed from the
soil samples collected in the wheat rhizosphere (locality Rimski Sanéevi) ac-
cording to the procedure described by Beri¢ et al. (2012). Bacillus-like colonies
that developed after 24" incubation at 30 °C were selected, purified and main-
tained in sterile LB (Luria Bertani) glycerol at -20 °C. Flfteen isolates were
subsequently subjected to morphological and biochemical tests (Gram staining,
spore formation, catalase production, glucose fermentation, starch hydrolysis
and growth on 5% NaCl).

Antagonistic activity of the selected Bacillus species on
the Alternaria alternata isolates from wheat

One isolate of A. alternata (SOR1IIIZAL1) originating from wheat seed in
Vojvodina Province was used in testing. This isolate was grown at 25 °C on
PDA (Potato-Dextrose Agar) in Petri plates (¢ 90 mm) for 10 days.

Antagonistic activity of the fifteen selected Bacillus spp. isolates (coded
as NB1-9 and NB11-16) against the 4. alternata was determined using the dual
culture method. Agar discs (¢ 7 mm) of the tested fungi pathogen isolate were
placed in the centre of PDA plates (¢ 90 mm). Drops (8 pl in Volume) of bacte-
rial suspensions of appropriate Bacillus spp. isolate adjusted to 10°, 107, 10
and 10” cells mL™" were placed on four sides near the edge of the Petri plates
Petri dishes were kept at a constant temperature (25 °C) for seven days. The
assay was set in three replications and sterile distilled water served as a control
treatment. All experiments were performed twice.

In order to quantify the antagonistic potential of Bacillus spp. isolates,
the pathogen growth area was measured after 7 days of incubation at 25 °C,
and the percent of inhibition was calculated using the formula given by Zarrin
et al. (2009). The results were subjected to analysis of variance (ANOVA),
whereby Duncan’s Multiple Range Test (p < 0.01) was performed for assessing
the differences between means related to different treatments.

RESULTS AND DISCUSSION

While all wheat pathogens have the capacity to significantly reduce yield
quantity and seed quality, fungi from the Alternaria genus are particularly
harmful as they can compromise food safety due to their toxin-producing
potential (Bagi et al., 2022). Consequently, in wheat production, seed and plant
treatments are regularly implemented during the vegetation phase. However,
there is increased concern about the application of synthetic pesticides, prompting
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research into less harmful alternatives (Moumni et al., 2023). In this context,
focus is primarily given to the implementation of beneficial microorganisms,
such as biological control agents from Bacillus genera, which have been used
in experimental tests on a wide range of economically important crops (Slama
et al., 2019; Wang et al., 2021; Rabbee et al., 2022).

This study contributes to this research endeavour by evaluating the antago-
nistic potential of 15 Bacillus isolates from the wheat rhizosphere, which were
selected as promising biological control agents in the control of A. alternata
originating from wheat. The antagonistic activity testing results indicated that
two Bacillus spp. (coded as NB11 and NB16) exhibit a strong inhibitory effect
against wheat pathogen A. alternata. Based on the results obtained using the dual
culture method, isolate NB11 achieved 25.0—55.0% inhibition of A. alternata
growth, depending on the applied concentration (Table 1). As shown in Figure 1,
this Bacillus spp. isolate showed antagonistic potential against 4. alternata at
the lowest tested concentration (10° cells mL™) with a rated inhibition of 25.0%,
which increased to 38.9%, 47.2% and 55.0% at 107, 10® and 10° cells mL", re-
spectively. On the other hand, the Bacillus isolate coded as NB16 was ineffective
at 10° cells mL™', but when applied at the three higher concentrations it inhibited
A. alternata growth by 35.2%, 43.7% and 51.1%, respectively (Table 2).

Figure 1. Antagonistic activity of the Bacillus isolate NB11 against A. alternata
originating from wheat seed in dual culture, in two of the four tested concentrations:
(a) 10° cells mL™" and (b) and 10° cells mL™".
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Table 1. The inhibitory effect of the Bacillus isolate NB11 on the pathogenic fungi 4.
alternata

Treatment Concentration Mycelium growth Mean |Inhibition| Sd
(cells mL™) (diameter in mm) (mm) (%)
Replications
1 11 111
Bacillus NB11 10° 65 67.5 70 67.5¢ 25.0 2.04
107 50 55 60 55.0° 38.9 4.08
10 45 50 475 | 415" 47.2 2.04
10° 45 39 37.5 40.5% 55.0 3.24
Negative control - 90 90 90 90.0¢ 0 0

Sd — standard deviation; ¥*Mean values of inhibition zone diameters are shown. Values
followed by the same letter are not significantly different (p < 0.01) according to Duncan’s
multiple range test results.

Table 2. The inhibitory effects of the Bacillus isolate NB16 on the pathogenic fungi 4.
alternata

Treatment Concentration Mycelium growth Mean |Inhibition| Sd
(cells mL™) (diameter in mm) (mm) (%)
Replications
I 11 111

Bacillus NB16 106 90 90 90 90.0¢ 0 0
107 55 60 60 58.3¢ 35.2 2.35
108 51 52 49 50.7° 43.7 1.24
10° 45 45 42 44.0° 51.1 1.41

Negative control — 90 90 90 90.0¢ 0 0

Sd — standard deviation; *Mean values of inhibition zone diameters are shown. Values
followed by the same letter are not significantly different (p < 0.01) according to Duncan’s
multiple range test results.

The inhibitory activity of Bacillus species against different phytopatho-
gens has been demonstrated in numerous in vitro, in vivo and in planta trials,
providing evidence in support of their potential use as biocontrol agents and
plant growth promoters (Slama et al., 2019; Brzezinska et al., 2020; Wang et al.,
2021; Soliman et al., 2023). Bacillus spp. produces a variety of biologically
active compounds involved in the biocontrol of plant pathogens (Prasad et al.,
2023). For example, Abdelmoteleb et al. (2017) reported that B. subtilis produce
three mucolytic enzymes which cause damage to the hypha of A. alternata,
Botrytis cinerea, Colletotrichum gloeosporioides, Macrophomina sp. and Scle-
rotium rolfesii. More recently, Brzezinska et al. (2020) conducted a study on
B. subtilis and Bacillus sp. and demonstrated that chitinases inhibited the
growth of 4. alternata and Fusarium oxysporum. In the same study, the isolates
showed the ability to produce a broad range of biological substances that pro-
mote plant growth.
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The present study shows that two indigenous isolates of Bacillus have a
strong biocontrol potential and could be used to control Alternaria disease in
wheat. Further research should thus incorporate in vitro and in planta testing
to determine their efficacy and potential use as biocontrol agents and plant
growth promoters.

CONCLUSION

The results obtained as a part of this work indicate that the applied treat-
ments based on two indigenous Bacillus spp. are effective in 4. alternata
control and should be subjected to further trials on wheat in different stages
of development.
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VTUILIAJ Bacillus spp. HA TIATOT'EHA TIIIEHUILE
Alternaria alternata V IN VITRO YCIIOBUMA

Oepenn O. BATU', Peata M. MWJINYU'R', Buna C. KOHCTAHTUH!,
Hemama C. TABKOBUR!, TIpeapar M. MUJIOBAHOBUR?,
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PE3UME: Bpcre pona Alternaria cy 3HauajH¥ MATOreHH IMIICHUIE TOKOM IPO-
W3BOIbE, TPAHCIIOPTA U CKJIaANINTEHa. baktepuje u3 pona Bacillus cmatpajy ce jen-
HUM OJf HQjKOPUCHUJUX N HajUCKOpUITheHUjUX cpencTaBa 3a OHOKOHTpoIy. CXOqHO
TOME, Y OBOj CTYIMj1 HHXHUOUTOPHA aKTUBHOCT ayTOXTOHUX Bacillus spp. je ucnurana
npema Alternaria alternata n301aTy IIOPEKIJIOM ca CEMEHA MIICHHUIE. [[Ba o7 meTHaecT
onabpanux Bacillus spp. cy ucnosbuinu uHXuOuTOpHu edekar 1j. uzonar NB11 nocru-
rao je uHXuOuuujy pacta A. alternata on 25,0-55,0% y npruMemeHUM KOHLEHTpalHja-
ma ozt 10° i 10° henmja/ml, pecnextusro. M3onar NB16 unxuéupao je pact 4. alternata
y oncery on 35,2-51,1% y TecTupanum KonuenTpanujama o 107 u 10° henuja/ml,
PECIEKTHBHO, ajii HHje 3a0eiekeHa MHXUOUIM]a MPU HajJHUIKO] KOHIIEHTPAIIH]H Off
10° henuja/ml. O6a Bacillus spp. NB11 u NB16 nusonosanu u3 pusocdepe MiieHuIe,
npescraBibajy ooehapajyhe arence 6uosnonike KoHTpose A. alternata ca cemeHa mie-
HUIE Y i ViIro TECTOBUMA.

KJbYYHE PEYM: nimenwnria, naroreH, 6HOIOMIKA KOHTPOJIA
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RECENT AFLATOXIN LEVELS IN MAIZE,
FEED MIXTURES, MILK AND CHEESE IN SERBIA

ABSTRACT: Aflatoxins are the most widespread mycotoxins primaruly produced by
fungi of the genus Aspergillus such as A. flavus and A. parasiticus, infecting grains during
storage, spices, nuts, milk and animal feed. Even in low concentrations, they are highly
toxic. Major forms of aflatoxins include B1, B2, G1, G2, and M1. Mammals that ingest AFB1
contaminated food eliminate amounts of the main hepatic metabolite known as milk toxin
or aflatoxin M1 (AFMI) via milk. The incidence of contamination of aflatoxin in maize,
feed mixtures, milk and cheese samples collected from Serbian producers was investigated
by using the competitive enzyme linked immunosorbent assay (ELISA) technique. In this
study, a total of 22 samples of maize, 25 samples of feed mixtures, 284 samples of raw,
pasteurised and UHT milk and 20 samples of cheese were examined in 2021. Aflatoxin Bl
(AFBI) was quantified in 3 samples (13.6%) of maize, at levels ranging from 2.45pg/kg to
48.31pg/kg and 12 samples (48%) of feed mixtures at levels ranging from 2.04 pg/kg to 21.48
ng/kg. On the other hand, AFMI1 was quantified in 51 samples (17.90%) of milk at levels
ranging 0.02 pg/kg to 0.26 pg/kg and 15 samples (75%) of cheese at levels ranging from 0.15
ng/kg to 0.46 pg/kg. In the Republic of Serbia, maximum limit of AFBI1 in maize used for
livestock is 30 pg/kg and for feed mixtures for dairy cows is 5 pg/kg. On the other hand,
maximum limit of AFM1 in milk is 0.25 pg/kg. Maximum limit of AFMI in cheese is not
set. These results suggest the obvious presence of AFBI in maize and the fact that number
of feed mixture, milk and cheese samples contaminated with aflatoxins is not negligible.
The occurence of aflatoxins in raw milk and comercially available milk is one of the most
serious problems, as milk is a key source of nutrients for infants and young children. There-
fore, continuous monitoring over milk is necessary as well as further research and risk
analysis on AFM1 presence in cheese.

KEYWORDS: aflatoxin, maize, feed, milk, cheese
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INTRODUCTION

Aflatoxins (AFs) are naturally occurring compounds that are mostly pro-
duced from the molds Aspergillus flavus and Aspergillus parasiticus and they
are considered to be the most toxic of all mycotoxins (Whitaker, 2006; Tirm-
estein et al., 2014). Aflatoxins cause food and feed contamination and lead to
severe health issues (Mahato et al., 2019). They can have a negative impact on
the physiological status of humans and animals by causing DNA damage,
cancer, and abnormalities in embryos under long-term exposure (Alameri et
al., 2023). This compound leads to contamination of food and feed and it is
greater in warm, humid and drought conditions (Coty and Jaime-Garcia, 2007;
Valencia-Quintana et al., 2020). Higher prevalence of aflatoxin contamination
is due to changing weather conditions worldwide (Batillani et al., 2016).

Nowadays, aflatoxins became a great concern. In the past, these toxins
were problem mainly in warm and humid countries of Africa, Asia and Southern
of America, but in the least decade, due to very dry and hot weather, most of
European countries dealt with aflatoxin contaminations that had previously
been unusual in this part of the world (Devegowda et al., 2009; Fakhri et al.,
2019; Milicevi¢ et al., 2019, Serraino et al., 2019). Aflatoxin B1 (AFBI) is the
most common and the most potent aflatoxin in food and feed. This compound
has high carcinogenic, mutagenic and teratogenic capacity (Kos et al., 2014;
Rushing et Selim, 2019). Another toxin of great concern is hydroxylated me-
tabolite of AFBI1 that can be found in milk and in other dairy products — afla-
toxin M1 (AMI) (Marchese et al., 2018). If ruminants are fed with feed con-
taminated with AFB1, AFMI is going to be secreted into milk in variable
percentage (0.3—6.2%) of total AFBI1 ingested. (Galvano et al., 2009; Frazzoli
et al., 2017).

Considering that milk and cheese are a highly nutritious food, essential
for the growth and human health, the occurrence of AFMI in milk in dairy
products is one of the most serious problems (Igbal et al., 2015; Kerekes et al.,
2016).

Due to all the above mentioned, the aim of this study was examination
and quantification of AFBI in maize and feed mixtures, and examination and
quantification of AFMI in milk and cheese in the Republic of Serbia in 2021.

MATERIALS AND METHODS

In this study, 22 samples of maize, 25 samples of feed mixtures, 284
samples of raw, pasteurized and UHT milk and 20 samples of cheese were
analyzed. All samples were collected randomly from the market, small, medium
and large producers, as a part of the food safety control. The amount of the
collected samples was according to Commission Regulation (EC) No 401/2006.
All samples were stored at refrigerator (4—6 °C), protected from light.
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All collected samples were prepared according to manufacturer’s instruc-
tions. For a start, 5 g of each sample of maize and feed mixture were homog-
enized and mixed with 70% methanol purchased from Himedia (Maharashtra,
India). After that, each mixture was shaken vigorously for three minutes.
Every sample was filtered through Whatman No.1 filter and diluted 1:1 (1 ml
of obtained filtrate with 1ml of distilled water). Diluted filtrate in the amount
of 50 pul was used per well in test.

Each refrigerated milk sample in the amount of 20 pul was centrifuged for
degreasing for 10 min/3,000 g prior to analysis. After centrifugation, upper
cream layer was removed by aspirating through a Pasteur pipette. Skimmed
milk was used directly in the test (100 pl per well).

Ground samples of cheese (1 g) were mixed with 5.5 ml of dichloromethane
and vortexed for 15 seconds. Dichloromethane was purchased from Merck
(Darmstadt, Germany). Samples were extracted with roto-shake gene for 15
minutes. Every sample was centrifuged 10 minutes/3,000 g. Clear supernatant
was transferred into glass vial (3ml). The supernatant was evaporated to dry-
ness (60 °C) and dissolved in 0.5 ml methanol/water (70:30; v:v) solution. The
samples were degreased with hexane and vortexed 15 seconds. Hexane was
purchase from Merck (Darmstadt, Germany). Every sample was centrifuged
for phase separation for 10 minutes/3,000 g. The lower aqueous phase in the
amount of 100 pl was diluted with 400 ml sample buffer. Volume of 100 pl
was used per well in test.

Aflatoxin analysis and instrumental conditions: Enzyme Linked Im-
munoSorbent Assay (ELISA) method is used in order to determinate afla-
toxin Bl. RIDASCREEN Aflatoxin Bl (R-Biopharm) test kit is used to deter-
minate contaminant of interest quantitatively. Manufacturer’s instructions
(RIDASCREEN Aflatoxin B1 30/15 Art. No.: R1211) were followed during
analysis. Multiskan FC microplate reader with absorbance range 0—6,000 A
and normal reading mode were used. Special software Rida® Soft Win (Art.
No. 79999, R-Biopharm, Germany) was used for the evaluation of enzyme
immunoassays.

Enzyme Linked ImmunoSorbent Assay (ELISA) method is used in order
to determinate aflatoxin M1. RIDASCREEN Aflatoxin M1 (R-Biopharm) test
kit is used to determinate contaminant of interest quantitatively. Manufac-
turer’s instructions (RIDASCREEN Aflatoxin M1 Art.No.:1121) were followed
during analysis. Multiskan FC microplate reader with absorbance range
0—6,000 A and normal reading mode were used. Special software Rida® Soft
Win (Art. No. 29999, R-Biopharm, Germany) was used for the evaluation of
enzyme immunoassays.
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RESULTS AND DISCUSSION

Validation parameters are represented in Table 1.

Table 1. Validation parameters

. Lirpit of L1m1t of Recovery Repqata- Reprq-
Matrix Analyze |detection-LoD| quantification-LoQ %) bility ductivity
(ng/kg) (ng/kg) (%0) (%0)
Maize AFBI1 1.000 2.000 79-108 |max 10.68 | 13.43
Feed mixtures | AFBI 1.000 2.000 79-108 | max 10.68 | 13.43
Milk AFM1 0.005 0.015 84-114 | max 9.68 9.93
Cheese AFM1 0.005 0.100 84-114 | max 9.68 9.93

The results on occurrence of AFBI in maize and feed mixtures, and the
results on occurrence of AFMI of raw milk, pasteurized milk and UHT milk
are presented in Table 2, 3, 4 and 5.

Table 2. Occurrence of AFBI1 in maize

Not detected (< LoD) / Total number of analyzed samples 19/22
Detected AFBI1 / Total number of analyzed samples 3/22
Range of concentration (pg/kg) 2.45-48.31
Exceeded maximum contamination level for AFB1/ Total number 122
of analyzed samples
Table 3. Occurrence of AFBI in feed mixtures
Not detected (< LoD) / Total number of analyzed samples 13/25
Detected AFBI1 / Total number of analyzed samples 12/25
Range of concentration (ug/kg) 2.04-21.48
Exceeded maximum contamination level for AFB1/ Total number 35
of analyzed samples
Table 4. Occurrence of AFM1 in milk (monthly).
January|February| March| April| May |June| July |August|September|October |November|December
Detected AFM1/
Total number of | 1/22 | 3/28 | 0/23 |10/26| 1/22 (0/15| 1/36 | 0/17 | 6/22 | 829 | 21/28 | 10/16
analyzed samples
Detected AFM1/
Totalnumber |y 54\ o1 | /|y |asal s [278] 4 | 2727 | 2759 | 75 | 62.50
of analyzed
samples (%)
Range of concen- 0.02— 0.02—- | 0.02— | 0.02— | 0.02—
tration (ugkg) | <002 | 003 | 1| 7[5O0 /=002 S 006 | 005 | 018 | 026
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Table 5. Occurrence of AFM1 in cheese.

Not detected (< LoD) / Total number of analyzed samples 520
Detected AFM1 / Total number of analyzed samples 15/20
Range of concentration (ug/kg) 0.15-0.46

Level of most of the detected samples (54) ranged from 0.02 to 0.26 pg/kg.
Number of samples (10) which exceeded EU regulated maximum limit (0.05
pg/kg) is lower (3.5%) than in study of Tomasevi¢ et al. (2015) where results
show that Serbia had much higher incidence (56.3%) of milk samples beyond
EU regulated maximum limit of contamination.

In March, April, June and July concentration of AFM1 in milk was below
detection limit of the method. However, in September, number of contaminated
samples was 27.27%, in October 27.59%, in November 75.0% and in the last
month of year 62.5%, when the aflatoxin levels in milk exceeded (0.26 pg/kg)
maximum contamination level in the Republic of Serbia (0.25 png/kg) (Table 4).
The increase of contamination level during the second half of the year corre-
lates with higher levels of AFB1 detected in samples of maize and feeding
mixtures produced after the harvest in 2021 (Table 2 and 3). In total number of
examined samples, an obvious grow of contaminated samples in the last quar-
ter of the year is notable, which is in correlation with study of Mili¢evi¢ et al.
(2017). Many authors had previously shown that seasonal effect influences
concentration of AFMI. They reported higher concentration of AFM1 in cold
seasons as compared to hot seasons (Hussain and Anwar, 2008; Tajkarimi et al.,
2008; Bilandzi¢ et al., 2010; Xiong et al., 2013). Elevated concentrations of AFM1
determined in milk in different countries during winter are influenced by the use
of greater amounts of mixed supplementary feedstuff and corn contaminated
with high levels of AFBI (Fallah et al., 2011; Asi et al., 2012).

After harvest (autumn season) AFBI was quantified in 3 samples (13.6%)
of maize, at levels ranging from 2.45 ng/kg to 48.31 ug/kg. This is less than
in 2012 (72.2%), 2013 (24.7%), 2015 (36.7%) in Serbia (Kos et al., 2018). Twelve
samples (48%) of feed mixtures were detected at levels ranging from 2.04 pg/kg
to 21.48 pg/kg, which is less than in study of Koki¢ et al. (2009) (71%). In the
Republic of Serbia, maximum limit of AFB1 in maize used for livestock is 30
ng/kg and for feed mixtures for dairy cows is 5 pg/kg. In 5% of samples,
maximum level of contamination for AFBI in maize was exceeded. Maximum
levels for AFBI in feed mixtures was exceeded in 12% of samples.

On the other hand, 15 samples (75%) of analized cheese in December were
in levels ranging from 0.15 pg/kg to 0.46 ug/kg, which is higher than in study
of Eker at al. (2019). In that study, 50% of analized cheese samples had detect-
able levels of AFM1. Even though maximum level of contamination for AFM1
in cheese in Serbia is not established, there are some recommendations. The
maximum acceptable level of AFMI in cheese in some European countries
including Switzerland, Austria and Turkey has been established at 0.25 pg/kg
(Igbal et al., 2015). Ertas et al. (2011) detected AFMI in 63% cheese samples,
which is similar to this study. In study of Skrbi¢ et al. (2015), 13% samples of
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cheese were contaminated with AFM1 with concentration higher than 0.25 pg/kg.
This examination is in accordance with our results where 10% of cheese sam-
ples had concentration higher than 0.25 pg/kg .

Because AFMI occurs in cows when AFBI is hydrolyzed in a cow’s body,
the most effective way of controlling it in food supply is to reduce contamina-
tion with AFBI from raw materials and supplementary feedstuffs for dairy
cattle. The presence of AFBI in cattle feed was undoubtedly related to the
storage temperature and moisture level, which allowed the growth of fungi
such as A. flavus and A. parasiticus (Jay, 2000; Kamkar, 2005).

This results leads to the conclusion that aflatoxin M1 levels in milk depends
on concentration of aflatoxin Bl in feed mixtures. This implies that Serbia is
lacking the measures for the prevention of the formation of aflatoxins: avoid-
ance of contamination of feed mixtures after harvest by use of rapid drying
and good storage practice or feed control for dairy cattle with adequate storage
conditions. In addition, cheese analyzed in December after harvest is highly
contaminated with aflatoxin MI.

CONCLUSION

Obtained results suggest that highly contaminated feed mixtures with
aflatoxin B1 lead to high contamination levels of milk and cheese with afla-
toxin M1. Although only a small portion of milk samples (0.3%) had AFM1
content higher than the legal limit and 17.3% of samples were contaminated
with detectable concentration of AFMI, this is an alarming sign emphasizing
the need to control the production of aflatoxins dairy animal’s feed on a regu-
lar basis. Aflatoxins are highly toxic and there is a concern regarding human
(especially vulnerable groups, children and elderly) exposure to AFMI1. Con-
tinuous control and monitoring of AFMI is necessary due to numerous health
issues. All owners and staff working on farms and in food-production plants
must be informed and educated about the importance of this topic. Regular
checking of critical control points of this hazard is crucial in both livestock
and food supply.
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AKTVYEJIHU HUBO A®JIATOKCHUHA ¥V KYKVYPVY3Y,
XPAHU 3A )XKUBOTUBE, MJIEKY U CUPY YV CPEUIA

Mapxo M. JAYKOBU'R!, Hukona . POKBU'R?, Ama J[. BYKCAH?

' AkajieMuja TEXHHYKHX CTPYKOBHHUX cTyauja Beorpan,
KaTapHHe Awm6posuh 3, beorpan 11120, Cpbuja
? Hay4Hu HHCTHTYT 3a BeTepuHapcTBo Cpbuje,
Januca JaHmeca 14, Beorpax 11107, Cpouja
3 Field Test,
HocutejeBa 11, beorpan 11158, Cpouja

PE3VME: AdaTokcHHU Cy HajpacIpoCTpamkeHIjH MUKOTOKCHHH, TPOTYKOBa-
HU O]l CTpaHe IibHuBa U3 poua Aspergillus xao mto cy Bpcre A. flavus v A. parasiticus.
Wndunmpajy ceMeHa TOKOH CKIaIMIITEeHa, 3a4NHE, KOIITYHhaBo Bohe, MIICKO U XpaHy
3a KUBOTHIE. YaK U y MaJIMM KOHLEHTpaljama cy BpJiio TokcuyHu. Hajydecranuju
obmunum agnatokcuna cy Bl, B2, G1, G2. Cucapu yHoce AFBI1 npeko koHTaMHHHpa-
He xpane. Hanme, AFBI ce 0p30 u nako ancopOyje, HAKOH 4era ce akyMyJnupa y jeTpu.
VY oBom oprany AFBI 6uBa npesezen y metabonut adiaarokcun M1 (AFMI), koju ce
u3nydyje nyrem mieka. [lojaBa kontamMuHaLuje agIaTOKCHHOM KYKypy3a, MeIIaBuHe
XpaHe 3a )HUBOTHIbE, MJIEKa U CHpa MPUKYTIJbEHUX O CPIICKUX ITpon3Bol)ada je HCnuTH-
Bana y3 nomoh ELISA meTone. Y oBoj ctyauju, yKkymHo 22 y30pka KyKypy3a, 25 y30-
paxa XpaHe 3a )KUBOTUIbE, 284 y30pKa CUPOBOT, IACTEPU30BAHOT U YITpa-l1acTepu30Ba-
Hor mileka u 20 y3opaka cupea ucnurtaHo je y 2021 rogunu. AFBI je kBanTH(pUKOBaH
y 3 y3opka (13,6%) xkykypy3a y omncery on 2,45 ng/kg no 48,31 pg/kg u 12 y3zopaka
(48%) MemaBrHE XpaHe 3a )KUBOTHEbE y oricery on 2,04 pg/kg no 21,48 pg/kg. C npyre
crpane, AFM1 je kBantudukosan y 51 y3opky (17,90%) mieka y oncery o 0,02 png/kg
10 0,26 ng/kg uy 15 y3opaxka (75%) cupesa y omncery on 0,15 pg/kg no 0,46 ng/kg. v
Peny6nunu CpOuju, MakcHMallHO J03BOJbeHa KoHIeHTpanuja AFBI y kykypy3y 3a
croky u3Hocu 30 pg/kg u 3a MemaBuHy XpaHe 3a kpaBe usHocu 5 pg/kg. C npyre
CTpaHe, MaKCUMaJTHO J103BOJbeHa KoHIleHTpanuja AFM1 y miieky usnocu 0,25 pg/kg.
Maxcnmanuo no3BosbeHa koHuenTpauuja AFMI 3a cup y Peny6anuu Cpbuju Huje
TpOIHCaHa 3aKOHOM. Pesystaru Jo0HjeHH y OBOM pajly yKa3yjy Ha OYHIJICAHO PUCY-
ctBo AFBI y kykypy3y Kao u Ha TO Aa nojaBa adiaTOKCHHA y y30pLUMa XpaHe 3a
KUBOTUE, MJIEKa U CUpa HUje 3aHeMapJbuBa. [1ojaBa adpaTokcuHa y cHpOBOM MIIEKY
1 KOMEPLHUjaJIHO JOCTYITHOM MJIEKY j€ BeoMa BEJINKU Po0JieM, ¢ 0031pOM Ja je MIIEKO
OCHOBHHM M3BOp HYTpHjeHATa 3a ofoj4an u aeny. Vcro tako, craaHo npaheme mieka
je HeoIxo/iaH, Kao | Jajbe aHAIM3E U MpolleHa pusnKa mojase AFMI1 y cupy.

KJbYUYHE PEYMU: adnatokcran, KyKypy3, XpaHa 3a )KHBOTHIE, MIICKO, CHD
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CLASSIFICATION OF SUSTAINABILITY POTENTIAL
OF GENETIC RESOURCES OF LOCAL GRAPEVINE
VARIETIES IN SERBIA

ABSTRACT: The starting point for every viticultural and wine-producing country
with respect to local grapevine varieties is their identification, inventory, preservation and
development of genetic resources of those varieties. There are currently 224 grapevine va-
rieties cultivated in Serbia for the purpose of commercial production of grapes and wine.
Out of that number, 31 wine varieties are local. Vineyards under those varieties can be dif-
ferentiated by their importance for production of grapes and wine, and by the level of their
endangerment, that is, sustainability in conditions caused by climate changes. This paper
presents the creation, that is, the modeling of the Method for Vineyard Sustainability Clas-

* Corresponding author. E-mail: darkojaksic@yahoo.com.au

91



sification (MVSC). The purpose of MVSC classification is: to valorize vineyards with local
wine grapevine varieties on grounds of their endangerment and sustainability, based on 20
examined and categorized individual vineyard sustainability parameters; to carry out com-
prehensive classification into one of the four established vineyard sustainability classes
(Class A — very endangered vineyards, Class B — endangered vineyards, Class C — sustainable
vineyards and Class D — very sustainable vineyards); spatial identification and presentation
of vineyards based on determined vineyard sustainability class through application of GIS
technology; and finally, application of Network Analysis (NA), prioritization of examined
parameters and, therefore, vineyards. A total of 10,402 vineyards under local grapevine wine
varieties were used for modeling, and it was determined that 29 vineyards with the total
surface of 1.2 hectares should be classified in Class A, while 2,883 vineyards with the total
surface of 158.2 hectares should be classified in Class B. With respect to the strength of 20
individual vineyard sustainability parameters, it was determined that the parameter Structure
of the vine rootstock (SVR) has the greatest impact, and priority in selection of vineyards in
different sustainability classes should be given to vineyards without rootstocks. In accordance
with the scientific justification of obtained results, the MVSC enables comprehensive clas-
sification of the potential for sustainability of genetic resources of local grapevine varieties
in Serbia, and it can be applied in other countries and wine-growing areas, as well as to
other groups of grapevine varieties.

KEYWORDS: grapevine genetic resources, local grapevine varieties, MVSC clas-
sification

INTRODUCTION

The process of differentiation and valorization of local grapevine varieties,
as well as getting wine-growing areas recognition for these varieties is time-
consuming and hard work. Some of the reasons are reflected in a huge number
of different grapevine varieties worldwide and globalization of viticulture and
wine production, where a few well-known grapevine varieties prevail. It is
believed that there are between 5,000 and 8,000 grapevine varieties worldwide,
grown under 14,000-24,000 different synonyms (Schneider et al., 2019). The
Vitis International Variety Catalogue (VIVC) encyclopedic database list 23,529
names of cultivars, breeding lines and Vitis species that exist in grapevine
repositories and/or described in bibliography (www.vivc.de). This number
includes over 12,000 V. vinifera, but also a considerable number of synonyms
and homonyms (Maul and Topfer, 2015). The actual number of vine varieties
for the V. vinifera species in the world is estimated to be about 6,000 (Lacombe,
2012), while the VIVC database presents 6,355 genetic profiles of cultivars.
Nevertheless, only 300 to 400 of these have commercial importance in global
production (Nikoli¢ et al., 2021). According to the International Organization
of Vine and Wine (OIV), 13 grapevine varieties are grown in more than 1/3,
and 33 varieties in 50% of all vineyards in the world (OI'V, 2017). In such
global circumstances, the starting point for each wine-growing country is to
identify and make an inventory of its local grapevine varieties, and preserve
and develop genetic resources of these varieties.

Serbia, as a country with long-lasting tradition of viticulture and wine-
making, is characterized by different zerroir conditions, according to which
comprehensive wine-growing area (Wine-growing Serbia) is divided into three
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big wine-growing units, 22 regions and 77 subregions (districts) (Jaksi¢ et al.,
2015). Such abundance of agroecological conditions enables cultivation of dif-
ferent grapevine varieties. Currently, there are 224 grapevine varieties in Ser-
bia that are used for commercial viticulture and wine production. Within that
number of varieties, 13.84% (31 wine varieties) are local, commonly referred
to as autochthonous and regional varieties (Jaksic et al., 2019.). Instead of going
into a literal analysis of individual terms that explain their name and origin,
or giving the official terms for domesticated varieties, all these varieties as
well as old ones (grown in Serbia for a long time) are referred to in this paper
as local grapevine varieties. The following is a list of those grapevine wine
varieties, presented in descending order according to the size of the surface on
which they are grown: Grasac (colour of berry skin: Blanc/B), Frankovka
(colour of berry skin: Noir/N), Prokupac (N), Tamjanika Bela (group of geno-
types/subvarieties) (B), Smederevka (B), Vranac (N), Slankamenka Crvena
(group of genotypes/subvarieties) (color of berry skin: Rouge/R), Muskat Krokan
(B), Tamjanika Crna (black genotype) (N), Kreaca (B), Skadarka (N), Zame-
tovka/Kavcina (N), Portugizer (N), RuzZica (R), Bagrina (R), Furmint (B),
Zilavka (B), Zacinak (N), Kratosija (N), Kujundusa (B), Buvije (B), Medenac
Beli (B), Sremska Zelenika (B), Bakator Beli (B), Lipolist (B), Sedusa (N),
Ezerjo (B), Slankamenka Bela (B), Blatina (B), Bela Dinka (B) and Bela Ska-
darka (B).

The main problems for viticulture and winemaking in Serbia are the result
of massive grubbing up of vineyards that occurred in the previous period and
deterioration of vineyards with local varieties, together with a lack of special
programmmes to save those vineyards and select the best genetic material
beforehand. Due to these circumstances, Serbia has lost considerably large
areas with local varieties, which is a permanent loss of its genetic grapevine
potential (Jaksic¢ et al., 2019). However, neither are all local varieties equally
important for viticulture and wine production, nor are their vineyards equally
endangered/sustainable, especially in the new conditions caused by climate
change. Namely, some local varieties are experiencing an expansion in produc-
tion, while other local varieties are on the verge of disappearing and are present
only in old or neglected vineyards on small plots or in mixed varietal vineyards.
Due to this, it was necessary to classify vineyards with local varieties based
on the level of their endangerment or sustainability as a starting point for sci-
entific and vocational research, as well as for drafting strategic documents or
planning specific activities with the aim of preserving, developing and valor-
1zing local varieties.

The main objective of this paper is exactly as follows: to use a large num-
ber of parameters that primarily affect the longevity and health of vineyards
and to classify vineyards with local varieties according to their endangerment,
i.e. sustainability according to individual vineyard sustainability parameters.
Furthermore, it is essential to establish a comprehensive classification based on
the four vineyard sustainability classes and then to make spatial identification
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and representation of vineyards based on established vineyard sustainability
classes. Finally, there has to be prioritization and then selection of vineyards
where urgent measures are needed to conserve genetic resources and select
positive genotypes for further scientific research. All of the four applied meth-
odologies represent innovative modeling, i.e., classification of vineyards with
local (primarily wine) grapevine varieties called the Method for Vineyard
Sustainability Classification (acronym: MVSC).

MATERIALS AND METHODS

Valorization of analyzed vineyard sustainability parameters by
sustainability categories of local grapevine varieties

In order to valorize the vineyards with local grapevine varieties, within
the first phase of the MVSC classification, 20 parameters were analyzed and
categorized that affect the sustainability, i.e. the longevity and health of the
vineyards. These included:

— General factors (which affect sustainability of vineyards and viticulture
and wine production);

— Terroir factors (which primarily affect vineyard health and longevity,
such as: climate, topography, soil, and anthropogenic ferroir factors).

The valorization of 10 analyzed parameters (with an individual minimum
score of one and maximum scores of five, ten or 20, in several categories) that
affect sustainability, i.e., longevity and health of vineyards was done by using
existing classifications of terroir factors — the Conceptual Multifactorial Spa-
tial Terroir Model (CMST model) (Jaksi¢, 2021; Jaksi¢ et al., 2023). Other
analyzed parameters that are not part of the CMST model are valorized in a
specific way adapted to this modeling. The valorization, i.e., categorization of
individual vineyard sustainability parameters by sustainability categories was
carried out as shown in Appendix 1.

Classification of vineyard sustainability

Given that each vineyard was individually assessed (valorized) for each
of the 20 classification parameters, receiving with a minimum of one point for
each parameter, the minimum score was 20. Therefore, the scores are distrib-
uted from 21 to the maximum of 140 points. The interval between each of the
four MVSC classification classes (Class A, B, C and D) was 30 points, where
a lower total score implies that a vineyard is endangered and higher score that
a vineyard is more sustainable (Table 1).
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Table 1. Classification of vineyards in the MVSC based on analyzed vineyard sustainability
parameters

Minimum (mandatory) 20

score
Total score 21-50 51-80 81-110 111-140
General sustainability Endangered vineyards Sustainable vineyards
classes
Vinevard sustainabilit Class A (very Class B Class C Class D
classZs Y endangered (endangered (sustainable  (very sustainable

vineyards) vineyards) vineyards) vineyards)

Spatial identification and representation of vineyards within the MVSC

For spatial identification and representation of vineyards, the GIS (Geo-
graphic Information System) technology was applied through use of GIS software
packages: Global Mapper 13 (https:/www.bluemarblegeo.com/global-mapper/),
QGIS v2.18 (https://qgis.org/en/site/index.html), ArcGIS, and Google Earth Pro.

Methodology applied to prioritize the importance of
vineyard sustainability parameters and vineyards with
local grapevine varieties

In the end, in order to prioritize and single out analyzed vineyard sustain-
ability parameters, determine their mutual dependence and prioritize vineyards
where field research must be conducted first, the evaluation, start of genetic
resources conservation and selection of potentially valuable genetic material,
1.e., genotypes of local varieties were carried out using Network Analysis (NA).
The evaluation of NA was examined using the Extended Bayesian Information
Criterion (EBIC) glasso. As a result, for easier interpretation, a graph was cre-
ated in which green edges indicate positive relationships and red edges indicate
negative relationships. The relationships between factors function as a large
multiple regression. In addition, the edge weights are represented in terms of
different thickness and colour density of the edge connecting the nodes, where
thicker lines with denser colour indicate stronger relationships. The Expected
Influence (EI) (Robinaugh et al., 2016) was used in interpretation of obtained
results, to evaluate the centrality of each node in the network. The centrality
is calculated as the sum of absolute weights of edges that they share with
other nodes in the network. Thus, the EI of a given node is the sum of weights
of edges it shares with the rest of the nodes in the network, taking into account
negative associations as well, unlike other criteria (Robinaugh et al., 2016).
Therefore, EI helped us determine the influence of analyzed parameters within
the network for selection of vineyards within the appropriate class for scientific
research and implementation of professional activities.
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Vineyards with local grapevine varieties modeled in accordance
within the MVSC

Out of the total of 7,033 ha or 31,667 vineyards divided by grapevine
varieties, out of which 6,636 ha or 27, 339 vineyards are under wine varieties,
modehng (valorization and categorization, classification, mapping and prior-
itization) was carried out on 2,142.5 ha, or 10,402 Vineyards with 31 local
grapevine wine varieties.

RESULTS AND DISCUSSION

INDIVIDUAL VALORIZATION OF VINEYARDS BY
SUSTAINABILITY CATEGORIES

Based on the individual valorization of 10,402 vineyards divided by local
wine varieties according to the sustainability categories of local grapevine
varieties, a valorization (categorization) was made for each of the 20 analyzed
parameters. The valorization and later distribution were carried out based on the
number of vineyards and their surface given in percentage points. This paper
only presents data on the most disadvantaged category of vineyards (score 1)
given for each parameter in question.

Valorization of General factors

Regarding General factors, namely the analyzed parameter Structure of
grapevine varieties (SGVV), it can be seen that 13.83% of all vineyards di-
vided by varieties have the lowest score — 1 (the most disadvantaged category
for this parameter — minor varieties both in Serbia and in the region), and that
they comprise 6.27% of the total area under local grapevine varieties.

The research results indicate that the distribution of the Age structure of
grape producers (ASGP) was rather unfavourable. Namely, grape producers in
55.71% of all vineyards (persons that cultivate these vineyards) were over 60
years old (the most disadvantaged category in this parameter, score 1), which
was the case for 27.93% of vineyard surfaces under local grapevine varieties.

As for the Structure of the development of wine production by municipality
(SDWPM), this parameter was well distributed, with only 6.15% of vineyards
in the lowest category (score 1) according to this parameter, in municipalities
with no registered wineries, which make up only 2.99% of the total analyzed
vineyard surface under local varieties in municipalities without wineries.

Out of the total number of vineyards studied and analyzed, 18.73% of the
analyzed vineyards are located in areas with difficult production conditions in
agriculture (parameter class with a score of 1). As for this parameter (Vineyards
from the area with difficult production conditions in agriculture/ VADPC),
17.01% of vineyard surface belonged to this category.
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Regarding the Structure of the vine rootstock (SVR) parameter, it was
determined that most of the vineyards used grapevine rootstock, with only
0.54% of vineyards not using rootstock (minimum score: 1) these represent
0.57% of total vineyard surfaces planted with local grapevine varieties.

Valorization of Climatic terroir factors

Valorization of Factors that primarily affect the health of vineyards

Analysis of the parameter Average number of days with daily minimum
temperature below 0°C for the standard growing season (NTNO) show that
this parameter was poorly distributed by category. Namely, 60.29% of the
vineyards divided by varieties were classified in the most disadvantaged cate-
gory (score 1) with more than 3 days of frost, which represents 73.06% of the
total surface of the analyzed vineyards.

The parameter Average number of days with daily minimum temperature
bellow -15 °C for the dormant period (NTN15) had a more favourable distribu-
tion. Namely, 5.43% of the vineyards classified in the lowest category (score 1),
representing 10.6% of vineyards surface with over 2 frosty days.

As for the distribution of the parameter Average number of days with
daily maximum temperature higher than 35 °C for the standard growing season
(NTX35), it can be seen that 17.31% of the vineyards scored 1, being classified
into the disadvantaged category, with more than 6.5 days with air temperature
higher than 35 °C. This is 22.87% of the total surface under analyzed vineyards.

Valorization of Factors that primarily affect
the longevity of vineyards

Based on the analysis, it is concluded that the Drought Index (DI) param-
eter was favourable for analyzed vineyards with local grapevine varieties. None
of the vineyards was categorized in the lowest category, with DI over 200.

The Sunshine/Shading (S/S) parameter was also favourable. Namely, only
0.55% of the vineyards was categorized in the most disadvantaged category
(score 1), with S/S of 1,000 and less. In terms of area, vineyards from the most
disadvantaged category made up only 0.28% of the total vineyard surfaces
under local grapevine varieties.

Valorization of Topographic ferroir factors

Valorization of Factors that primarily affect the health of vineyards

With respect to the Topographic forms (TF) parameter, 10.76% of the
vineyards were categorized in the most disadvantaged category (score 1), having
the following topographic forms: hollows (valleys, coves, depressions) and ridges,
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making up 6.26% of the total surface under vineyards with local grapevine
varieties.

Valorization of Factors that primarily affect the longevity of vineyards

Regarding the Slope of the terrain (STe) parameter, the structure is some-
what more favourable. In fact, only 6.02% of all vineyards, i.e. 2.11% of the
total surface under vineyards were categorized in the most disadvantaged
category (slope over 12°) with the minimal score of 1.

As for the Elevation (E) parameter, 11.43% of the vineyards were catego-
rized in the most disadvantaged category (low elevation of up to 150 m where
negative frosts can occur), scoring 1, which makes up 17.99% of the total
surfaces under vineyards.

The Terrain exposure (TE) parameter was evenly distributed, as 10.04%
of the vineyards were categorized in the most disadvantaged category, with
north-facing exposure (minimal score 1), representing 12.31% of the total sur-
face under vineyards.

Valorization of Soil terroir factors

Valorization of Factors that primarily affect
the health of vineyards

According to the Soil types (STy) parameter, 7.1% of the analyzed vine-
yards had the most disadvantaged category of soil types (minimal score 1),
which represents 5.32% of the total surface under vineyards with local grape-
vine varieties.

Valorization of Anthropogenic terroir factors
Valorization of Factors that primarily affect the longevity of vineyards

The Age of the vineyard (AV) parameter has a relatively good structure,
since only 7.08% of analyzed vineyards was over 70 years old or older (score 1),
making up 2.77% of the total surface under vineyards with local grapevine
varieties. However, one should note that very old vineyards should be the subject
of research on clonal selection of local grapevine varieties.

The Surface of the vineyard (SV) parameter was quite unfavourable when
observed in mixed varietal vineyards. Namely, 62.41% of the vineyards had
the average surface below 0.1 ha, thus being categorized in the most disadvan-
taged category (score 1). Having analyzed this parameter by surface, it can be
seen that the situation is better, with only 12.08% of the area categorized in
the most disadvantaged category.
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Having analyzed the Thinning of the vineyards (TV) parameter, it can be
concluded that 16.36% of the total number of vineyards was categorized in the
most disadvantaged category (minimal score 1), with over 12% of thinning.
Area-wise, 32.18% of the total surface under vineyards with local varieties was
classified into the most disadvantaged category.

Valorization of Factors that primarily affect the longevity of vineyards

With respect to the Condition of the vineyard (CV) parameter, only 1.94%
of the total number of vineyards was categorized in the most disadvantaged
category, implying an unsatisfactory condition of vineyards (score 1), making
up 8.88% of the total surface under vineyards with local grapevine varieties.

Finally, the parameter Monovarietal/mixed varietal vineyard (M/MVV)
has a rather unfavorable structure in terms of the number of vineyards, namely,
40.17% of analyzed vineyards were mixed varietal vineyards (having two or
more different grapevine varieties) (score 1). Nevertheless, those vineyards are
mostly on small areas and make up 9.64% of the total surface under vineyards
with local grapevine varieties.

Classification of vineyards with local grapevine varieties based on
vineyard sustainability classes

After analyzing individual scores and sublimating all values/scores for
each vineyard, broken down by grapevine varieties, vineyards were classified
into four vineyard sustainability classes (Table 2). Most of the vineyards from
Class A (very endangered vineyards) are situated in the municipalities of Pirot,
Vlasotince and Bujanovac. Most of the vineyards from Class B (endangered
vineyards) are situated in the municipalities of Aleksandrovac, Pirot and Vla-
sotince.

When analyzing the distribution of classes based on surface, it appears
that the largest areas of Class A vineyards are located in the municipalities of
Pirot, Bujanovac and Vlasotince. As for Class B vineyards, the largest vine-
yards in terms of surface are located in the municipalities of Aleksandrovac,
Trstenik and Pirot.

Table 2. Vineyards classified according to their sustainability of the MVSC, given by the
number and the surface of vineyards with local grapevine varieties

Vineyard sustainability class Number of vineyards  Surfaces of the vineyards (ha)
Class A (very endangered vineyards) 29 1.2
Class B (endangered vineyards) 2,883 158.2
Class C (sustainable vineyards) 7,262 1,768.6
Class D (very sustainable vineyards) 228 214.46
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The structure of sustainability classes based on the number of vineyards
is such that the vineyards classified in Class C (sustainable vineyards) pre-
dominate. The classes of endangered vineyards have a significant share in the
total number of examined vineyards (2,912 vineyards). Class A vineyards (very
endangered vineyards) have a share of 0.28% and Class B vineyards (endan-
gered vineyards) have a share of 27.72% in the total number of all examined
vineyards with local grapevine varieties (Graph 1). Analyzing the structure of
sustainability classes for vineyards based on surface, we concluded that sus-
tainable vineyards account for the largest share (Graph 2). The total surface of
endangered vineyards (Class A and Class B) is 159.4 ha, which nevertheless
represents a significant vineyard area that must be the subject of scientific and
professional work in the near future in order to preserve and develop the genetic
resources of local grapevine varieties.

Class D Class A
2.19% \ / 0.28%

Class B
27.72%

Class C
69.81%

Graph 1. Structure of vineyard sustainability classes (A, B, C and D) based on
the number of vineyards
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Class A

Class C
82.55%

Graph 2. Structure of vineyard sustainability classes (A, B, C and D) based on
vineyard surface

Based on the presented results of the research of vineyards with local
grapevine varieties, it can be concluded that there is a significant proportion of
endangered vineyards in the number of vineyards.

Spatial identification and representation of vineyards

Through the application of GIS technology and techniques, spatial iden-
tification and representation of vineyards with local grapevine varieties was
carried out for all four vineyard sustainability classes of the MVSC classifica-
tion. The spatial representation, i.e., mapping of vineyards of local grapevine
varieties within the MVSC classification is presented on the example of the
Zupa wine-growing district (Map 1) and the Puhovac cadastral municipality
in the Aleksandrovac municipality (Map 2).
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Map 1. Mapped vineyards of local grapevine varieties classified according to the vineyard
sustainability classes of the MVSC in the Zupa wine-growing district
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Map 2. Example of mapped vineyards of local grapevine varieties according to the
vineyard sustainability classes of the MVSC in the Puhovac C. M.

The established spatial basis will facilitate future scientific and profes-
sional research, as well as implementation of measures for protection and de-
velopment of genetic resources of local grapevine varieties in Serbia.

Results of prioritization of importance of parameters and vineyards

Using Network Analysis (NA), it was found that the strongest positive
network nodes exist between vineyard sustainability parameters TE and S/S,
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NTNO and NTNI15, DI and SVR, etc. (Graph 3). The obtained results have a
scientific justification, considering that solar radiation depends on terrain ex-
posure, that in areas where low winter temperatures prevail, late spring frosts
also occur, and that vine rootstocks are directly dependent on the Drought
index, etc. The most significant negative nodes in the network are represented
by pairwise relations between parameters NTX35 and NTNO, TV and SV, etc.,
which is also scientifically justified. Namely, in areas, i.e., vineyards where
high summer temperatures occur, the number of frost days during the growing
season is lower, thinning is lower in vineyards with larger surfaces, etc. NA has
shown that the SVR parameter for sustainability of vineyards has the highest
centrality in the network.

Nosa Vs
caEmpEC

SOVWPM

&5

TE

Graph 3. Representation of mutual interactions of different strengths of positive and
negative relations of vineyard sustainability parameters

NA has shown that the Structure of the vine rootstock (SVR) parameter has
by far the greatest closeness, betweenness, strength, and expected influence
within all vineyard sustainability parameters (Graph 4).
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Graph 4. Distribution of closeness, betweenness, strength and expected influence of

vineyard sustainability parameters

Analyzing the strength of vineyard sustainability parameters according
to their EI, it was concluded that the parameter Structure of the vine rootstocks
(SVR) has the greatest impact. This leads us to the conclusion that when choos-
ing very endangered (Class A), endangered (Class B), or vineyards from other
classes of the MVSC classification, priority should be given to vineyards clas-
sified in the most disadvantaged class of this parameter (score 1), i.e., vineyards
without rootstocks (Table 3). Vineyards rated with lower scores of the parameter
Sunshine/Shading (S/S), i.e., vineyards that are most shaded follow in order of
priority. After that, priority should be given to vineyards that have poor scores

for the parameter Condition of the vineyard (CV), and so on.
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Table 3. Vineyard sustainability parameters in the order of strength of the expected influence

Variable Expected Variable Expected

(examined parameter) influence (examined parameter) influence
SVR 3.378 STe -1.244
S/S 0.784 STy -0.272
Ccv 0.627 E -0.275
DI 0.610 TV -0.295
M/MVV 0.572 VADPC -0.394
NTNI5 0.529 ASGP -0.453
AV 0.182 NTNO -0.592
SDWPM 0.143 SGVV -0.663
SV 0.094 TE -0.704
TF -1.180 NTX35 -0.846

The above results and analysis indicate that this prioritization of vineyard
sustainability parameters according to the importance of EI influence facilitates
correct selection of the priority and important vineyards within the same vine-
yard sustainability class within the MVSC classification.

CONCLUSION

With the innovative Method for Classification of Vineyard Sustainability
(MVSC), it was found that of the 10,402 modeled vineyards with local wine
varieties, 29 vineyards belong to class A (very endangered vineyards), and 2,883
vineyards belong to class B (endangered vineyards). The MVSC classification
used to classify the sustainability of vineyards of local grapevine wine varie-
ties in Serbia can be successfully applied to other countries or wine-growing
areas, as well as to other groups of grapevine varieties. First and foremost, the
modeled MVSC classification enables efficient identification of vineyards with
local grapevine varieties classified in Class A (very endangered vineyards),
which are the highest priority for scientific and professional research and im-
plementation of urgent actions for conservation of genetic resources, espe-
cially in the current conditions of climate change. Moreover, the modeled
MVSC classification allows an appropriate selection of the most important
vineyards with the aim of identifying potentially valuable genetic material,
i.e., genotypes, as well as future clonal selection of local grapevine varieties.
In this way, the basis and possibility are created for all scientific institutions,
relevant ministries, public and private organizations, as well as associations of
grape and wine producers to use the data of MVSC classification to initiate
systematic measures for conservation and development of genetic resources of
local grapevine varieties in Serbia.
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Annex 1. VALORIZATION OF INDIVIDUAL VINEYARD
SUSTAINABILITY PARAMETERS BY SUSTAINABILITY
CATEGORIES OF LOCAL GRAPEVINE VARIETIES WITHIN
THE FIRST PHASE OF MVSC

1. General factors (affecting the sustainability of vineyards and
viticulture-wine production)

1.1. The Structure of grapevine varieties (SGVV) was categorized into
nine categories, with values ranging from 10 (most favourable for sustainabil-
ity of genetic resources of local varieties) to 1 (least favorable) (Table 4). Some
data were used from the OIV publication Distribution of the world’s grapevine
varieties (OIV, 2017).

Table 4. Categorization of the Structure of grapevine varieties (SGVV) parameter

Prevalence in Serbia — Prevalence in the region Acronyms for prevalence  Valorization
Leading variety (Le) — Leading variety (Le) Le—Le 10
Leading variety (Le) — Local variety (Lo) Le-Lo 9
Leading variety (Le) — Minor variety (Mi) Le - Mi 8
Local variety (Lo) — Leading variety (Le) Lo-Le 7
Local variety (Lo) — Local variety (Lo) Lo-Lo 6
Local variety (Lo) — Minor variety (Lo) Lo—Mi 5
Minor variety (Mi) — Leading variety (Le) Mi-Le 3
Minor variety (Mi) — Local variety (Lo) Mi-Lo 2
Minor variety (Mi) — Minor variety (Mi) Mi - Mi 1

1.2. Age structure of grape producers (ASGP) was categorized in five
categories, with values ranging from 10 (highest value) to 1 (lowest value)
(Table 5).

Table 5. Categorization of the parameter Age structure of grape producers (ASGP)

Age structure of grape producers Valorization
Company 10
Entrepreneur 8
Grape producer under 40 years of age 6
Grape producer (40 to 60 years of age) 3
Grape producer above 60 years of age 1

1.3. Based on the number of commercial wineries, the Structure of the
development of wine production by municipality (SDWPM) was categorized
into five categories, with values ranging from 5 (largest number of wineries in
the municipality) to 1 (no wineries in the municipality in question) (Table 6).

107



Table 6. Categorization of the parameter Structure of the development of wine production
by municipality (SDWPM)

Number of vineries in the municipality Valorization
Over 20 5
11-20 4
4-10 3
Upto3 2
No wineries 1

1.4. Vineyards from areas with difficult production conditions in agricul-
ture (VADPC) were categorized in two categories, as follows: vineyards in
developed municipalities — value 5 and vineyards in municipalities with dif-
ficult production conditions — value 1.

1.5. The Structure of the vine rootstock (SVR) was also categorized in two
categories, as follows: vineyards with grapevines grafted on rootstocks — value
5 and vineyards with grapevines grown on their own rootstock — value 1.

2. Climatic terroir factors

Factors that primarily affect the health of vineyards

2.1. Average number of days with daily minimum temperature bellow 0 °C
for the standard growing season (NTNO) was categorized into five categories
defined within the CMST model (Jaksi¢, 2019; Jaksi¢ et al., 2023);

2.2. Average number of days with daily minimum temperature bellow -15 °C
for the dormant period (NTN15) was categorized into five categories within
the CMST model (Jaksi¢, 2019; Jaksi¢ et al., 2023);

2.3. Average number of days with daily maximum temperature higher
than 35 °C for the standard growing season (NTX35) was also categorized into
five categories within the CMST model (Jaksi¢, 2019; Jaksic et al., 2023).

Factors that primarily affect the longevity of vineyards
2.4. Drought Index (DI) categorized within five categories within the
CMST model (Jaksi¢, 2019; Jaksi¢ et al., 2023);

2.5. Sunshine/Shading (S/S) was categorized into five categories defined
within the CMST model (Jaksi¢, 2019; Jaksic et al., 2023).

3. Topographic terroir factors
Factors that primarily affect the health of vineyards

3.1. Terrain exposure (TE) was categorized into five categories defined
within the CMST model (Jaksi¢, 2019; Jaksi¢ et al., 2023);
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3.2. The Topographic forms parameter was also categorized into five
categories within the CMST model (Jaksi¢, 2019; Jaksi¢ et al., 2023).

Factors that primarily affect the longevity
of vineyards

3.3. Slope of the terrain (°) (STe) parameter was categorized into five
categories defined within the CMST model (Jaksi¢, 2019; Jaksi¢ et al., 2023)
with values ranging from 10 (highest value, slope 0-3°), 8 (> 3-5°), 5 (> 5-8°),
2 (> 8-12° to 1 (lowest value, > 12°);

3.4. Elevation (m) was also categorized into five categories within the
CMST model (Jaksi¢, 2019; Jaksic et al., 2023).

4. Soil terroir factors

Factors that primarily affect the longevity
of the vineyards

4.1. Soil types (STy) was categorized into five categories within the CMST
model (Jaksic¢, 2019; Jaksi¢ et al., 2023).

5. Anthropogenic terroir factors

Factors that primarily affect the health
of vineyards

5.1. Age of the vineyard (AV) was categorized into five categories, with
values ranging from highest to lowest, where 20 stands for very young vine-
yards, and 1 for very old vineyards (Table 7).

Table 7. Categorization of the parameter Age of the vineyard (AV)

Age of the vineyard Valorization
0-3 20
4-29 16
30-49 10
50—-69 4
70 years and over 1

5.2. Surface of the vineyard (SV) was categorized into five categories,
with values ranging from 10 (large surface) to 1 (very small surface) (Table 8).
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Table 8. Categorization of the Surface of the vineyard (SV) parameter

Surface of the vineyard (ha) Valorization
>1 10
>0.5-1 8
>0.3-0.5 5
>0.1-0.3 3
Upto 0.3 1

5.3. Thinning of the vineyard (TV) was categorized into five categories
with values ranging from 10 (less thinned) to 1 (very thinned vineyards) (Table
10).

Table 10. Categorization of the Thinning of the vineyard (TV) parameter

Thinning (%) Valorization
Upto3 10
>3-6 8
>6-9 6
>9-12 3
> 12 1

Factors that primarily affect the longevity of vineyards

5.4. Condition (status) of the vineyard (CV) was categorized into three
categories, such as: good (value 5), satisfactory (value 3) and unsatisfactory
(value 1).

5.5. Monovarietal/mixed varietal vineyard (M/MVV) had only two cat-
egories: monovarietal vineyards (value 5) and mixed varietal vineyards with
two or more grapevine varieties (value 1).
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OPUI'MHAJIHU YJIAHAK
ITpumiben: 4. 9. 2023.
Ipuxsahen: 18. 11. 2023.

KITACUDOUKALMIA TIOTEHIIUIAJIA OAPXKNBOCTU '’EHETUYKUX
PECYPCA JIOKAJIHUX COPTH BUHOBE JIO3E ¥ CPB1IN

Japxo JI. JAKIIIUR!, Bessko C. IEPOBUR?, Iparan T. HUKOJIUR?,
Jlparocinas M. UBAHUIIEBUR?, Bpatucnas M. AUPKOBUR’,
Bojkan JI. CTOJAHOBUR®, Usan 3. BPAJIUR’

"MucTuTyT 32 NpUMeEHY Hayke y MoJboNpuBpeu beorpa,
Bynesap necriora Ctedana 686, beorpanx 11108, Cpouja
> VuusepsuteT y beorpany, UHCTUTYT o1 HaI[MOHATHOT 3Hauaja 3a Pemy6muky Cpoujy,
WucTuTyT 32 Onomnomrka uctpaxnpama ,,Cuauimma CTaHKoBUN”,
bynesap necriora Credpana 142, beorpasn 11060, Cpouja
3 Vuusepsuter y beorpany, ITossonpuspeanu hpakyirer,
Hemamuna 6, beorpaa 11080, Cpouja
* Vuupepsuter y Hopom Cazy, ITossonpuspenu paxyirer,
Tpr Hocureja O6panosuha 8, Hosu Cax 21000, Cpouja
> Vuusepsutet y [pumrunu, Homsonpuspennu dakynret Jlemak,
Jlemaxk 60, Jlemak 38219, Cpouja
® MuHMCTapCTBO MOJHONPUBPE/IE, ITYMAPCTBA H BOJON PHBPE/IE,
Hemamwuna 22-26, beorpax 11000, Cpouja
"1lenTap 3a BAHOTpaaapcTBO M BUHApCTBO Hu,
Komonwnja EU 6, Hum (Tpcrenuk) 18116, Cpouja

PE3MME: ITona3Ha ocHOBa CBake BUHOTI'PA/IapCKO-BUHAPCKE 3eMJbE KaJia Cy JIO-
KaJIHE COpPTE BUHOBE JIO3€ y MUTalY je BhUXOBa HACHTU(HKALM]a, HHBEHTapU3aluja,
O4yBame U Pa3BOj TEHETHUKUX pecypca TUX copTU. TpenyTtHo ce y CpOuju raju 224
COpTe BHHOBE JIO3€ Ca HAMEHOM KOMEpIHjaTHEe TIPON3BOI:E Tpokha, 0OMHOCHO BHHA.
On tor 6poja, 31 copTa Cy JIOKaJTHE BUHCKE COpTe. tbiX0BH BUHOTpaau ce pa3iuKyjy
10 BaJKHOCTH 32 IPOMU3BO/IbY T'pOXha 1 BUHA, Al C€ Pa3IuKyjy U IO yTPOXKEHOCTH,
OTHOCHO OZIP’KMBOCTH y YCJIOBHMA M3a3BaHUM KIMMATCKUM IIPOMEHaMa. Y OBOM paay
je m3pahena, onHOCHO MozenoBaHa MeTtoaa KiiacuuKalyje oJpKUBOCTH BUHOTpaaa
(Method for Vineyard Sustainability Classification; akponum: MVSC). Hamena MVSC
jecTe: BalopHu3alija BUHOTpaia ca JOKaJHUM BUHCKHM COpTaMa M0 OCHOBY HUXOBE
YI'POXKEHOCTH, OJHOCHO OIP>KMBOCTU Ha OCHOBY 20 MojeJMHAYHUX UCIIUTHUBAHUX H
KaTeropucaHux Iapamerapa OApKUBOCTH; 3aTUM CBeOOyXBaTHa KiacupHKaMja Ha
OCHOBY YCIIOCTaBJbEHE YETUPH KJIace OJPKUBOCTH BUHOTpaja (kjaca 4 — Beoma yrpo-
JKEHU BUHOI'paJy, Kjiaca B — yrpoxeHu BUHOIpaau, kiaca C — OOp>KUBU BUHOIPAIH
n kJaca D — BeoMa OIp>KUBH BUHOT'PAJIN); IIPOCTOPHA MICHTU(UKAIIN]a 1 ITPEICTaBIba-
€ BHHOTPaJIa Ha OCHOBY yTBphEHHX KiIaca OfPKUBOCTH ITpuMeHoM GIS TeXHOJIOTHj¢e;
Kao W Ha Kpajy, npuMeHoM Network ananuze (NA), IpHOpUTH3aIIHja UCITUTHBAHUX
napamMeTapa, a THMe ¥ BHHOrpaa. 3a MonenoBame je kopumherno 10.402 BuHOTrpaaa
JIOKaJTHUX BUHCKUX COPTU BUHOBE JI03€, IPHU YeMy je yTBpheHo aa ce 29 BuHOrpasia,
OfHOCHO 1,2 xekTapa, kinacudukyje y kiacy 4, 1ok ce 2.883 BuHoOrpaua, ogHocHo 158,2
xeKkTapa kiacupukyjy y knacy B. [lo nutamy jaunne nojennHadnux 20 mapamerapa
OIPXKUBOCTH, YTBpheHo je na mapametap Ciupykiuypa iiogroia eunose noze (SVR) nma
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HajBehu yTHIaj, Ta MPUOPUTET MPH U300py BUHOTPAZla Y OKBUPY Pa3sIUYUTHX Kjaca
OIPXKUBOCTH Tpeba aa Oyy BUHOIPaIu KOjU Cy Ha COIICTBEHOM KOpeHy. Y cKiaay ca
Hay4HOM onpasaaHouthy nobujennx pesyarara, MVSC knacudukaunja omoryhasa
cBeoOyxBaTHY KJIacH(UKaIHjy TOTEHIMjala OAPKUBOCTH FeHETHUKUX pecypea JIOoKal-
HUX COpTHU BUHOBE Jio3e y CpOuju, a MOXKe e IPUMEHUTH U Y IPYTUM 3eMJbaMa UIIH
BHUHOI'PAJJapCKUM HOAPYYjUMa, Kao U 3a Ipyre rpyle COpTH BUHOBE JIO3€.

KJbYUYHE PEUU: reHeTHUKHU pecypcy BUHOBE JIO3€, JIOKaJTHE COPTE BUHOBE J103€,
MVSC knacupukamnuja

113






2024

300opHuk Maruiie cpricke 3a npupoane Hayke / Matica Srpska J. Nat. Sci. Ne 146, 115—128,

UDC 634.84(497.11)
https://doi.org/10.2298/ZMSPN2446115B
ORIGINAL ARTICLE

Received: 4. 9. 2023.

Accepted: 23. 10. 2023.

Ivan Z. BRADIC'", Milo§ P. RISTIC!, Ivana S. MOSIC’,
Radoslav B. MILIC', Milan M. BEADER',

Dar

ko D. JAKSIC?

! Centre for Viticulture and Oenology Nis,

Kolonija EI 6, Ni$ 18116, Serbia

? Institute for Science Application in Agriculture,
Bulevar Despota Stefana 86b, Belgrade 11000, Serbia

UVOLOGICAL CHARACTERISTICS OF
LOCAL GRAPEVINE VARIETIES:
SMEDEREVKA AND ZAMETOVKA

ABSTRACT: Research of uvological characteristics is one of the obligatory steps for
determination of general production and technological value of grapevine varieties. Such
research is particularly recommended for local varieties that did not previously show sat-
isfying characteristics necessary for production of high-quality wine. Local grapevine
varieties Smederevka (white wine variety) and Zametovka (red wine variety) have mostly
served for production of low-quality wine in the past. With changes in the manner of pro-
duction in the sense of focus on high-quality wine and production of wine with geograph-
ical indications, vineyards planted with these varieties in Serbia have mostly been grubbed
up. However, due to the characteristic and favourable terroir conditions, they have survived
in the Trstenik wine-growing district (subregion within the Tri Morave wine-growing re-
gion). With the aim of determining uvological characteristics of these two varieties in
current climate conditions that are favourable for these high-yield varieties, this paper
examines the mechanical composition of grape bunches (bunch weight, number of berries,
stem weight), mechanical composition of berries (weight of 100 berries, weight of skin of
100 berries, weight of mesocarp of 100 berries and weight of seeds of 100 berries), as well
as grape must characteristics (sugar content and total acids in grape must) of representative
genotypes of local varieties Smederevka and Zametovka in production vineyards in the
Trstenik wine-growing district. Research results have shown that uvological characteristics
of these varieties are slightly better in comparison with previous research carried out in
other wine-growing areas, that is, in comparison with general information from literature,
which indicates the necessity for further research of these varieties in different agro-eco-
logical conditions.

5 KEYWORDS: Smederevka, Trstenik wine-growing district, uvological characteristics,
Zametovka
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INTRODUCTION

Uvology is a part of ampelography that deals with the study of the me-
chanical and chemical composition of grape bunches and berries (Avramov
and Zunié¢, 2001). Mechanical and chemical composition of grape bunches and
berries, and grape must quality are elements that are important for production
and technological characteristics (value for cultivation and use) of grapevine
varieties that need to be determined in order to achieve the goal of preservation
of local varieties and for their clonal selection. Given that grapevine is pre-
dominantly cultivated for its grapes, which is intended for processing or con-
sumption of unprocessed grapes, research and knowledge of economic and
technological characteristics is very important, and these characteristics depend
on a series of abiotic and anthropogenic terroir factors (Jaksic, 2023).

Smederevka is a very old Serbian autochthonous grapevine variety, as
confirmed by its name. In addition to Serbia, it is also cultivated in other
neighbouring countries (Jaksi¢ et al., 2019). Its bunches are large, most often
conical, with medium thinning, with average weight between 200 and 300
grams (Cindri¢ et al., 2000). Berries are mostly large, oval, yellow-green in
colour, with amber spots on the insulated side (Cindri¢ et al., 2000). Surfaces
of commercial vineyards planted with this variety amount to 149 ha (Jaksic,
2019). The majority of surfaces of commercial vineyards with this variety are
located in the Vr$ac, Zupa and Trstenik wine-growing districts. Smederevka
is characterized by hlgh yields and large berries and bunches. Smederevka
used to be one of the important local varieties in Serbia, in particular in the
Trstenik wine-growing district, and it is necessary to continue research into
characteristics of this variety.

Zametovka, also known as Kavcina, is a red wine variety mostly culti-
vated in Slovema Croatia, Austria, Germany, and as a local variety in Serbia
(Cindric¢ et al., 2000). Jametovka is the main red wine variety in production of
traditional wine from grapes of several varieties with the geographical indica-
tion “Cvicek” (Raspor et al., 2002; Vr3i¢ et al., 2011). The old Zametovka
grapevine in the Slovenian c1ty of Maribor is considered to be the oldest grape-
vine in the world (Vr3i¢ et al., 2011; Teréelj, 2015). The Zametovka variety is
also characterized by high ylelds (C1ndr1c et al., 2000; Jaksic¢ et al., 2019), with
grape bunches weighing about 200 grams, branched medium-dense bunches,
its berries are mid-sized and round, with thick skin, black-blue in colour and
firm flesh (Cindri¢ et al., 2000). Surfaces of commercial vineyards with this
variety in Serbia are about 10 ha (Jaksi¢, 2019), and the majority of these can
be found in the Trstenik wine-growing district. Since this is an emerging va-
riety, there is need for research into its characteristics with the aim of affirma-
tion and increasing surfaces planted with this variety.

The aim of this paper is to research mechanical and chemical composition
of grapes and quality of grape must from the Smederevka and Zametovka
grapevine varieties.
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MATERIALS AND METHODS

Research into the characteristics of grape bunches, berries, and grape
must presented in this paper was carried out in 2019, 2020 and 2021 for 6
genotypes of the Smederevka variety and 7 genotypes of the Zametovka grape-
vine variety, through the activities: determination of mechanical composition
of grape bunches and berries, and determination of chemical composition and
certain qualitative characteristics of grape must.

Research was carried out in production vineyards in the Trstenik wine-
growing district, which is situated in the Tri Morava wine-growing region
(PDO), in the cadastral municipality of Mala Sugubina (Map 1). The vineyard
with the Smederevka variety in which research was carried out has the surface
of 0.245 ha, it was planted in 1990, average elevation of this vineyard is 334
m, and terrain exposure is south-eastern, with the terrain slope of 6.9°. The
Vlneyard with the Zametovka variety has the surface of 0.232 ha, it was plant-
ed in 1979, with the average elevation of 320 m, also with south-eastern expo-
sure, and terrain slope of 4.5°.
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Map 1. Location of vineyards from which genotypes were selected

Determination of mechanical composition of grape bunches and berries

Determination of mechanical composition of grape bunches — analysis of
mechanical composition of grape bunches in this paper is presented on the
representative samples of grape bunches in optimal ripeness. All bunches col-
lected from selected genotypes of the Smederevka and Zametovka varieties
were analyzed. Weight (mass) of grape bunches was determined by weighing
each individual bunch on an analytical scale in the oenological laboratory of
the Centre for Viticulture and Oenology in NiS. After determining the weight
(mass) of bunches, all berries were removed from bunches and the remaining
stems were weighed on the analytical scale (g). The weight (mass) of berries
on the given bunch was determined by subtracting the weight of stems from
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the weight of bunches, and the number of berries per bunch was determined
by counting all berries.

Mechanical composition of berries was determined through analysis on
the samples of 100 berries. Further procedure for analysis of the sample of 100
berries included removing the skin and seeds from each berry. The skin was
afterwards washed so as to contain no flesh and dried on an absorbent paper
so as to contain no water. The seeds were also washed and dried on absorbent
paper. The seeds were afterwards counted, and both the skin and seeds were
weighed on a high-precision analytical scale.

Determination of chemical composition of
certain qualitative characteristics of grape must

After harvesting the entirety of grape bunches from grapevine plants of
the 13 selected genotypes of the Smederevka and Zametovka varieties, transport
and temporary storage in cold conditions, grapes were crushed with the focus
on maintaining a moderate must yield.

Analysis of chemical parametres of grape must from selected genotypes of
the Smederevka and Zametovka varieties was carried out in the laboratory of
the Centre for Viticulture and Oenology in Nis.

Determination of sugar content in grape must was carried out with the use
of a digital refractometer in accordance with the method approved by the Inter-
national Organization of Vine and Wine (hereinafter: OI'V) Method OIV-MA-
AS2-02 (O1V, 2016).

Determination of total acids in grape must was carried out with the use
of a titrator in accordance with the OI'V method: Method OIV-MAAS313-01
(O1V, 2016).

Determination of grape must pH was caried out potentiometrically in
accordance with the OIV method: Method OIV-MA-AS313-15 (OIV, 2016).

RESULTS AND DISCUSSION
Mechanical composition of grape bunches

Research of representative genotypes of the Smederevka variety in the
period from 2019 to 2021 in conditions prevalent in the Trstenik wine-growing
district determined the average grape bunch weight of 281.8 g (Graph 1). The
average grape bunch weight determined in this research is in line with infor-
mation from literature (Avramov and Zuni¢, 2001; Zuni¢ and Gari¢, 2016).
However, the weight of bunches determined in these previous research papers
was lower than the weight of bunches determined in the Podgorica wine-
growing district (Montenegro) (Savié, 2016) and in the Cegar wine-growing
district (Radojevi¢, 2021).
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Research of the weight of grape bunches on representative genotypes of
the Zametovka variety in conditions prevalent in the Trstenik wine-growing
district in the period from 2019 to 2021 determined that the average weight of
bunches is 123.2 g (Graph 2). The average grape bunch weight determined in
this research is lower than the weight listed in available literature (Avramov
and Zuni¢, 2001; Zuni¢ and Garié, 2016).
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Graph 1. Average weight of grape bunches (grams) of the Smederevka variety in
representative genotypes (1-6) and total average (2019-2021)
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Graph 2. Average weight of grape bunches (grams) of the Zametovka variety in
representative genotypes (1-7) and total average (2019-2021)
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The determined number of berries per bunch for the Smederevka variety
was 93 (Graph 3), which is similar (Zuni¢ and Gari¢, 2016) or lower (Avramov
and Zuni¢, 2001) in comparison with information from literature concerning
this uvologlcal characteristic of the Smederevka local variety. However, the
number of berries per bunch was significantly lower in comparison with re-
search into this characteristic of the Smederevka variety carried out in the
Cegar wine-growing district (Radojevié, 2021).

The average number of berries per bunch for the Zametovka variety was
78 (Graph 4), which is in line with information on the number of berries avail-
able in literature (Avramov and Zuni¢, 2001; Zuni¢ and Gari¢, 2016).
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Graph 3. Average number of berries per bunch (grams) for the Smederevka variety in
representative genotypes (1-7) and total average (2019-2021)
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Graph 4. Average number of berries per bunch for the Zametovka variety in represent-
ative genotypes (1-7) and total average (2019-2021)
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With respect to the average weight of grape bunch stems (g) for the Sme-
derevka variety, the determined value was 7.35 g (Graph 5). Weight of bunch
stems determined in this research was within values for this parametre from
literature (Avramov and Zuni¢, 2001; Zuni¢ and Gari¢, 2016). The determined
weight of grape bunch stems is lower than the welght of grape bunch stems
from Smederevka determined in the research carried out in the Cegar wine-
growing district (Radojevic¢, 2021).

The average weight of grape bunch stems for the Zametovka variety was
6.32 g (Graph 6). The weight of grape bunch stems determined in this research
was in line with general information from available literature (Avramov and
Zuni¢, 2001; Zuni¢ and Garié, 2016).
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Graph 5. Average weight of grape bunch stems (grams) for representative genotypes
(1-6) of the Smederevka variety and total average (2019-2021)
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Graph 6. Average weight of grape bunch stems (grams) for representative genotypes
(1-7) of the Zametovka variety and total average (2019-2021)
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Mechanical composition of grape berries

The average weight of 100 berries (g) of representative genotypes of the
Smederevka variety was 299.1 g (Table 1). The determined average weight of
100 berries in the Trstenik wine-growing district was less than the weight of
berries determined in the Cegar wine-growing district (Zirojevi¢, 1974;
Radojevi¢, 2021).

The determined average weight of 100 berries (g) of representative geno-
types of the Zametovka variety was 152.0 g (Table 1).

5

Image 1. Representative genotype 5 of the Smederevka grapevine variety

2

Image 2. Representative genotype 2 of the Zametovka grapevine variety
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The determined average weight of skin of 100 berries (g) for the Sme-
derevka was 27.35 g (Table 1), which is significantly less than the weight of
skin for the Smederevka variety determined in conditions of the Cegar wine-
growing district (Radojevi¢, 2021). Unlike the Smederevka variety, the average
weight of skin of 100 berries of the Zametovka variety was 15.41 g (Table 1).

The average weight of mesocarp of 100 berries of the Smederevka vari-
ety was 264.49 g (Table 1), which is similar (Radojevi¢, 2021), or less (Zirojevic,
1974), than the weight of the mesocarp determined in conditions in the Cegar
wine-growing district. With respect to the Zametovka variety, average weight
of the mesocarp of 100 berries (g) was 130.57 g (Table 1).

Average weight of seeds of 100 berries of the Smederevka variety was
7.26 g (Table 1), which is less than the value for the Smederevka determined
in the Cegar district (Radojevi¢, 2021). Average weight of seeds of 100 berries
(g) of the Zametovka variety was 6.07 g (Table 1).

Table I. Mechanical composition of genotypes of the Smederevka and Zametovka grapevine
varieties (average 2019-2021)

Local  Genotype 100 berries  Skin of 100 berries Mesocarp of Seeds of

variety designation (2) (2) 100 berries (g) 100 berries (g)
1 291.4 27.03 258.23 6.17
s 2 269.5 22.4 240.25 6.82
'§ 3 304.1 27.53 267.83 8.73
§ 4 308.3 30.07 270.83 7.43
N 5 351.5 33.43 310.27 7.8
“ 6 269.8 23.63 239.53 6.6
Average 299.1 27.35 264.49 7.26
1 153.1 14.73 132.08 6.32
2 177.5 17.07 153.44 6.96
= 3 145.6 14.3 125.92 5.42
3 4 134.6 15.53 113.3 5.79
§ 5 152.9 15.33 131.85 5.7
N 6 1347 14.57 113.91 6.24
7 165.9 16.33 143.47 6.06
Average 152.0 15.41 130.57 6.07

Grape must characteristics

Average sugar content for representative genotypes of the Smederevka
variety determined in conditions in the Trstenik wine-growing district was
19.27% (Graph 7). Results for sugar content obtained in this research are in
accordance with information from available literature (Avramov and Zuni¢,
2001; Zunié¢ and Gari¢, 2016). In addition, the determined sugar content in this
research was higher that the sugar content determined in conditions of the FruSka
Gora (Cindri¢ et al., 2000), Podgorica (Savié, 2016) and Cegar wine-growing
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district (Zirojevi¢, 1974; Radojevi¢, 2021). The determined average sugar con-
tent for representative genotypes of the Zametovka variety was 17.7% (Graph
8). Results of sugar content research for this paper correspond to information
from available literature (Avramov and Zuni¢, 2001; Zuni¢ and Garié, 2016).
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Graph 7. Average sugar content in grape must of the Smederevka variety,
representative genotypes and total average (%) (2019-2021)
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Graph 8. Average sugar content in grape must of the Zametovka variety,
representative genotypes and total average (%) (2019-2021)

With respect to the total acids content (g/1) determined in this research
for the Smederevka variety, it was 7.64 g/l (Graph 9). Research results for the
total acids content for this paper correspond to general information from lit-
erature (Avramov and Zunié¢, 2001; Zunié and Gari¢, 2016), and are higher than
the acids content determined for the Smederevka variety in the Podgorica
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wine-growing district (Savi¢, 2016). The average determined acids content in
our research was lower than the same parameter determined in experiments
for the Grocka (Nikoli¢ et al. 2018), Fruska Gora (Cindri¢ et al., 2000) and
Cegar wine-growing districts (Zirojevi¢, 1974, Radojevi¢, 2021). Total acids
content for representative genotypes of the Zametovka variety was 6.37 g/l
(Graph 10). Research results for total acids content determined for this paper
were lower than the information from available literature (Avramov and Zuni,
2001; Zuni¢ and Gari¢, 2016).
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Graph 9. Average total acids content in grape must from selected genotypes (1-6) of
the Smederevka variety (%) (2019-2021)
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Graph 10. Average total acids content in grape must from selected genotypes (1-7) of
the Zametovka variety (%) (2019-2021)
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CONCLUSION

Based on research of uvological characteristics of grapes from representative
genotypes of local grapevine varieties Smederevka and Zametovka in conditions
of the Trstenik wine-growing district, it can be concluded that there are certain
differences between the examined genotypes, but that general characteristics
are as usual for these varieties.

With respect to the mechanical composition of grape bunches, the average
weight of bunches (g) for the Smederevka variety was 281.8 g, and for the
Zametovka variety 123.2 g. The average number of berries for the Smederevka
variety was 93, and 78 for the Zametovka grapevine variety. Average weight
of grape bunch stems for the Smederevka variety was 7.35 g, and the average
weight of grape bunch stems for the Zametovka variety was 6.32 g. The afore-
mentioned values for the mechanical composition of grapes for the Smederevka
and Zametovka varieties are in line with values from available literature, with
the exception of the weight of the Zametovka grape bunches which was sig-
nificantly lower than other available information and this is primarily explained
by the age of the vineyard in which research was conducted. Furhermore, the
uvological characteristics for the number of berries of the Smederevka variety
was lower than the weight from research carried out in the Cegar wine-growing
district.

Concerning the mechanical composition of berries, in particular average
weight of 100 berries (g), the average value for the Smederevka variety was
299.1 g and for the Zametovka variety 152 g. The determined average weight of
skin of 100 berries (g) of the Smederevka variety was 27.25 g and 15.41 g for
the Zametovka variety. The average weight of “mesocarp of 100 berries of the
Smederevka variety was 264.49 g, and for the Zametovka variety 130.57 g. The
average weight of seeds of 100 berries (g) of the Smederevka variety was 7.26 g
and for the Zametovka variety 6.07 g. Characteristics of the mechanical com-
position of berries in research carried out in the Trstenik wine-growing district
were slightly lower in comparison with the research of the Smederevka variety
carried out in the Cegar wine-growing district.

With respect to the characteristics of grape must, that is, average sugar
content (%), it amounted to 19.27% for the Smederevka variety and 17.7% for
the Zametovka variety. Average total acids content (g/1) was 7.64 g/l for the
Smederevka and 6.37 g/l for the Zametovka variety. Characteristics of grape
must for these two varieties were mostly within the values for these parametred
obtained in other research, however, sugar content for the Smederevka variety
was higher than in all other research carried out in the FruSka Gora, Podgorica
and Cegar wine-growing districts. The total acids content of the Smederevka
variety was lower than the values for that parametre determined in other re-
search in continental wine-growing areas. In addition, the total acids content
for the Zametovka variety was lower than the information available in literature.

Base on the aforementioned, it can be concluded that local grapevine
varieties Smederevka and Zametovka have slightly better uvological charac-
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teristics in the Trstenik wine-growing district in comparison with previous
research, and warrant attention and should be the subject of further research.
This refers in particular to the study of the uvological characteristics of the
bunches and berries of these varieties in other wine-growing areas, with spe-
cial attention to future research on the sugar and acid content of grape musts
under the conditions of current climatic changes.
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YBOJIOLIKE KAPAKTEPUCTHUKE JIOKAJIHUX COPTHU BUHOBE JIO3E:
CMEJIEPEBKA N 2JKAMETOBKA
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Pasocnas 5. MUJIUR!, Munan M. BEAJIEP', Tapko JI. JAKIIIUR?
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Bynesap necriora Ctedana 866, beorpax 11000, Cpouja

PE3UME: UcniuTtrBame yBOJOIMIKUX KapaKTepUCTHKA jefHa je o1 00aBe3a yTBp-
huBama oNImITHX NPUBPEIHO-TEXHOJIOIKUX BPEJHOCTH COPTH BUHOBE Jio3e. TakBa
HCTPaXKUBAKA j€ MPENOPYUYbHBO U3BPUIUTH HAPOUUTO KO JIOKATHUX COPTH KOje Yy
paHujeM MepruoIy HUCY MOKa3uBae 100pe 0cOOMHE HEOMXOIHE 3a POU3BO/EBY BHCO-
KOKBaJIMTETHUX BUHA. JIoKaHe copTe cmegepeska (Oena BUHCKA COPTA) U HCAMEo8Ka
(pHa BUHCKA COPTA) Cy Y PaHUjeM MEPHOJY YIITABHOM CITYIKHIIE 32 TPOU3BOIHY HUCKO-
KBJIMTETHUX BUHA. [[pOMEHOM HauMHA POU3BOIHE Y CMUCITY MOTEHIIMPAHha BUCOKO-
KBAJIUTETHUX BHHA, OJTHOCHO MPOHM3BO/H-E BUHA ca Teorpad)CKUM MOPEKIIOM, BUHOTPaIH
ca oBuM coptama y CpOuju cy 10cTa UCKPUCHH, aju Cy ce 300T crienuUuHUX U 10-
BOJBHHX YCJIOBA ferroir-a IeNuMHUYHO 3aapxaie y Tpcrennakom Bunoropjy (pejon Tpu
Mopage). Y uuiby yTBphHBama yBOJOLIKUX KapaKTepUCTHKA OBE JABE COpTE y caja-
LIBUM YCIIOBUMA KIIMMATCKUX TPOMEHA KOje TIOr01yjy OBUM BUCOKOPOIHUM cOpTama
y OBOM pajly UCIIUTaHU Cy MEXaHWUYKHU CacTaB Tpo3ja (Maca rposna, 0poj 6obuna u
Maca [ernyprHe), MexaHinuku cacta 6oouie (Mmaca 100 606una, maca nokoxwure 100
606u1na, maca Me3okaprna 100 606una u maca cemenku 100 606u1a), kao U KapakTepu-
CTUKe Iupa (canpxkaj mehepa ¥ yKyIMHHX KUCEIMHA Y IIHPH) PEPE3eHTaATUBHIX
TCHOTHIIOBA JIOKAJIHUX COPTHU CMegepesKd U JCAMeiiosKa 'y TIPOU3BOTHUM 3acaiMa
y Tpcrennykom BuHOTOP]y. Pe3ynTarn uctpaxuBama Cy MoKa3ajiH Jia Cy YBOJOIIKE
KapaKTEePUCTHUKE OBMX COPTH YIIIABHOM HEIITO 00JbE Yy OTHOCY Ha PaHHUja HCTPaKUBaha
y APYTUM BUHOTPaIapCKUM MOJPYYjuMa HIIM y OJHOCY Ha OIIITE JTUTepapHe MoJaTke,
mrTo ynyhyje Ha HEOITXOAHOCT JaJbUX HCTPaKMBaba OBUX COPTH Y IPYTHUM arpoeKoso-
LIKAM YCIIOBHMA.

KIJbYUHE PEUU: cmegepesra, TpcTeHMYKO BUHOTOpje, YBOJIOIIKE OCOOUHE,
JHCameulosxka
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FORECAST OF PLANTING VINEYARDS WITH
LOCAL GRAPEVINE VARIETIES IN THE REPUBLIC OF
SERBIA USING THE ARIMA MODELS

ABSTRACT: Compared to the previous period, the vineyard area in the Republic of
Serbia has decreased significantly. Although the planting of new vineyards is subsidized
over a long period of time, not enough vineyards are planted to ensure self-sufficiency in
domestic grapes, wine (wine products) and spirit drinks originating from grapes. This is
especially case for vineyards with local grapevine varieties, which can be of great importance
for the rural development and promotion. In this paper, utilized time series analysis, spe-
cifically Auto Regressive Integrated Moving Average (ARIMA) modeling was used to
predict the dynamics of newly planted vineyard areas with all grapevine varieties and local
grapevine varieties based on data from the previous 20 years (period from 2003 to 2022).
The aim is to forecast the trends of newly planted vineyard areas, both for all grapevine
varieties and vineyards with local grapevine varieties, for the period from 2023 to 2027. A
time series refers to a structured sequence of observations. The structuring is frequently
done in terms of time intervals. Forecasting time series data, or determining future trends,
is one of the most crucial goals of time series analysis. Based on such analysis, it is possible
to forecast the expansion of vineyard areas for the upcoming period. ARIMA models helped
to determine five-year trends in data on newly planted vineyard areas. The forecast made in
this paper showed that vineyard area of all grapevine varieties would be planted at an an-
nual range of about 230 and 300 hectares over the next five years. The forecast for future
annual planting for the same period (2023-2027) of vineyards with local grapevine varieties
is in the range of only about 10 to 60 hectares. The obtained ARIMA forecast results, espe-
cially for the forecasts for planting vineyards with local grapevine varieties, show that it is
necessary to pay special attention to this problem and to initiate numerous measures and
activities in order to increase the area of vineyards with local grapevine varieties in the
Republic of Serbia.

KEYWORDS: forecasting, vineyards, local grapevine varieties, ARIMA modeling

* Corresponding author. E-mail: mpetrovic@ipn.bg.ac.rs

129



INTRODUCTION

Planting vineyards has been a constant subject-matter of the agricultural
policy of the Republic of Serbia; it has been limited in the European Union for
several decades, and it has been also a topic when it comes to monitoring the
tendencies in terms of vineyard areas by the International Organization for
Vine and Wine (OIV). Given the importance of local grapevine varieties, they
are given special attention in order to increase the vineyard areas with local
varieties.

According to the OIV, the total vineyard area in the world in 2022 was
7.3 million hectares (OI'V, 2022). Although the areas under vineyards in the
world have been constantly decreasing since 2006, from 2017 onwards such
areas have started to stabilize. The reason for this, however, lies in increasing
the number of these areas in some countries (Russia, India, Brazil, France and
others), at the expense of other countries in which the number of areas under
vineyards have been decreased in recent years (Moldova, Turkey, Spain, Ar-
gentina and the USA) (OIV, 2022). Despite international varieties prevail in
general, in some countries, there have been new vineyards with local varieties,
as in Italy (Glera variety), Portugal (Touriga Franca, Touriga Nacional and
Arinto) and other countries (OIV, 2017).

For a long time, in order to avoid the risk of oversupply of wine products
and ensure the competitiveness, within the measures of the Common Market
Organization (CMO) for the wine sector, the European Union has constricted
the expansion of the existing vineyard areas, through the “planting rights”
system. This “planting rights” has been changed after the EU passed a new
common agricultural policy (Regulation [EU], No. 1308/2013). In 2016, the
regulation introduced the system of authorization of planting vineyards, where
each member state can increase vineyard areas, corresponding to no more than
1% of the total area actually planted with grapevines calculated on 31 July of
the previous year. Such limitations and strict control of production can help
avoid the risk of the wine oversupply on the market, but also the risk of de-
valuation of protected and renowned EU geographical indications.

In the Republic of Serbia, when it comes to the areas under vineyards and
trends of planting new vineyards, the situation in the previous period has been
completely opposite. Compared to 1955, when there were 135,000 ha of vine-
yards (Jaksi¢, 2019), in 2022 there were 19,973 fruitful vineyards (without data
from AP Kosovo and Metohija) (Jefti¢, 2023). According to the data from the
Vineyard Registre, there are more than 6.5 thousand hectares of vineyards in
Serbia for commercial production of grapes and wine (Jaksi¢, 2019). The Re-
public of Serbia currently does not have enough vineyard areas, and conse-
quently, enough quantities of domestic grapes, wine (wine products) and spir-
it drinks originated from domestic grapes to ensure an adequate level of self-
sufficiency. This is confirmed by data showing that in 2022 the total production
of wine recorded in the Winery Registre was 25 million litres, 16.8 million of
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which was made of domestic grapes and 8.2 million of imported, i.e. delivered
raw material (Jefti¢, 2023). According to the Serbian Statistical Office (RZS),
the total imports of wine (excluding aromatic wine) in 2022 amounted to 22.9
million litres (Jefti¢, 2023). Given such circumstances, there is a need for plant-
ing a considerable number of vineyards, and especially vineyards with local
grapevine varieties that can have economic importance and they can also
greatly affect the development of rural areas and promotion of Serbia or certain
wine-growing areas/geographical indications. For that reason, the Serbian
Ministry of Agriculture, Forestry and Water Management (MPSV) has been
encouraging the planting of new vineyards for more than two decades, giving
some incentives for newly planted vineyards with local grapevine varieties
(Sluzbeni glasnik RS, No. 49/23). The calls from Certification of Planting Ma-
terial and Clonal Selection Programme funded by the Serbian Ministry of
Agriculture, Forestry and Water Management (MPSV, 2019) until 2019
launched clonal selection of certain local grapevine varieties in Serbia. Nev-
ertheless, except in 2008 and 2009, despite significant national and EU incen-
tives, there have not been many newly planted vineyards in the last 20 years
in Serbia (on average, 232 hectares per year). It is particularly true when it
comes to newly planted vineyards with old autochthonous and regional/local
grapevine varieties and there are 31 of them in Serbia (Jaksi¢ et al., 2019).
Namely, over the last 20 years, 53 hectares of vineyards with local varieties,
on average, have been planted per year, and the largest area was planted in
2021.

Without going deep into the issue of lacking the certified clone planting
material for local grapevine varieties, high costs of setting up and maintaining
a vineyard, high price competition of wine from the neighbouring countries
(Jaksi¢, 2019) and other problems that lead to planting less vineyards, there is
aneed for research and forecast planting of vineyards in the future period based
on data on trends in vineyard planting in previous periods and based on using
appropriate research methods. The goal of this paper was to predict vineyard
planting (total vineyard areas with all grapevine varieties and with local grape-
vine varieties) based on the data on vineyard planting in previous years and
using the ARIMA (Auto Regressive Integrated Moving) model.

MATERIALS AND METHODS

Methodology for predicting the planting of new vineyards using
the ARIMA models

ARIMA models are the most widely used approaches to time series fore-
casting to provide complementary approaches to the problem. ARIMA models
aim to describe the autocorrelations in the data (Hyndman and Athanasopou-
los, 2021). The primary objectives of time series analysis include description,
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explanation and prediction or forecasting of time series data. During the fore-
casting process, the authors work with a time series for which data are avail-
able up to a certain point in time, denoted as an “h”, where “X = (X1, ..., Xh)”.
The objective is to predict future values for “” periods in advance, repre-
sented as “Xh+(”, where “0” is defined as the forecast horizon (Ili¢ et al., 2014).
For annual time series, it is often appropriate to forecast three periods ahead,
which corresponds to the next three years. For quarterly time series, the fore-
cast horizon typically extends to one or two quarters. However, for daily time
series, forecasts may extend over longer periods, encompassing days or even
months. It is worth noting that the precision of such forecasts becomes increas-
ingly questionable beyond the specified limitations. In such cases, these predic-
tions are more accurately described as projections rather than forecasts
(Dabeti¢, 2016). Projections require further consideration and additional factors
and research (Joksimovi¢ et al., 2020). Seasonal ARIMA models, similar to
their non-seasonal counterparts, consider the interdependence of consecutive
observations within a time series, such as the relationship between observations
of consecutive months (or quarters) within a year. However, unlike non-sea-
sonal time series, seasonal time series models also account for the interdepend-
ence of observations for the same months (or quarters) in consecutive years
(Mutavdzi¢ et al., 2014).

The seasonal ARIMA model for a time series {Xt, teT} follows the struc-
ture (Mladenovi¢ and Nojkovi¢, 2015):

¢B)(1-B)' (1 -B)" X, = 0(B)e:

Both seasonal and non-seasonal differentiation operators are used in the
definition of an ARIMA model, referred to as d- and D- times, respectively.
To construct an ARIMA model effectively, it is advisable to follow the interac-
tive approach proposed by Box and Jenkins (Mladenovi¢ and Nojkovi¢, 2015).
The predictive analyzes using the ARIMA model were performed using SPSS
statistical software.

Data used for the analysis

For the study, data on the dynamics of newly planted vineyards for the
period 2003-2022 were used (Jaksi¢, 2019; Jefti¢, 2023; internal interviews),
including both planted areas (vineyard areas with all more than 251 grapevine
varieties (Jefti¢, 2023), as well as vineyard areas with just 31 local grapevine
varieties). Based on the presented data, an analysis is performed to forecast
the trends in newly planted vineyards with all grapevine varieties, as well as
with local varieties for the next five years (2023-2027).
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Table 1. Data on the areas of newly planted vineyards with all grapevine varieties and
local varieties for the period 20032022

Year Area of newly planted _ViI}eyards with Areas of newly p!anted Yiqeyards with
all grapevine varieties (ha) local grapevine varieties (ha)
2003 74.709 32.405
2004 121.673 31.759
2005 121.949 28.102
2006 129.736 22.733
2007 226.078 29.288
2008 514.174 84.477
2009 541.603 79.903
2010 348.227 59.688
2011 310.088 65.110
2012 276.587 65.371
2013 209.782 64.931
2014 154.234 50.200
2015 87.645 23.885
2016 111.823 26.858
2017 146.865 44.444
2018 221.114 32.925
2019 219.933 42.010
2020 217.465 43.683
2021 303.102 122.164
2022 303.141 116.182
Average 231.996 53.306

Source: (Jaksi¢, 2019) and interviews of grape producers.

RESULTS AND DISCUSSION

Analysis of the forecast for planting vineyards with
all grapevine varieties

Before analyzing the prediction of vineyard areas with all grapevine va-
rieties, two tests were used to verify the data following a normal distribution:
Kolmogorov-Smirnov and Shapiro-Wilk test. Based on both tests, the data
were found to follow a normal distribution, allowing a further data analysis
based on ARIMA modeling. Based on the data in Table 1, an analysis of the
prediction of planting of vineyards with all grapevine varieties for the next five
years, period 2023-2027, was performed.
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Graph 1. The trend of newly planted vineyard areas with all grapevine varieties in the
period 2003-2022

From Graph 1, it can be concluded that the data do not follow one trend
(a constant increase or a constant decrease in planted vineyard areas with all
grapevine varieties), but there is a noticeable fluctuation in the amount of
planted vineyard areas with all grapevine varieties, from which it can be con-
cluded that it is a stationary time series. In the data modeling, based on the
autocorrelation and partial correlation function of the time series, the following
model (4,0,2) was chosen from several models to describe newly planted vine-
yards with all grapevine varieties in the Republic of Serbia.

Table 2. Estimated parameters of the ARIMA (4,0,2) model

Lag Estimate SE t Sig.
AR Lag 1 1.704 0.505 3.371 0.005
Lag2 -1.455 0.964 -1.509 0.155
Lag3 0.909 0.753 1.208 0.249
Lag 4 -0.494 0.281 -1.758 0.102
MA Lag 1 0.937 6.635 0.141 0.890
Lag?2 0.048 1.001 0.048 0.962

Source: Author’s calculation in the SPSS program based on the data from Table 1
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Graph 2. Correlogram results for the residuals of the estimated model 1

Based on Graph 2, it can be concluded that the residuals do not contain
significant correlations on any of the lags, i.e. the residuals follow the white
noise pattern.

Table 3. Estimation of newly planting vineyards with all grapevine varieties in the Re-
public of Serbia based on the ARIMA model (4,0,2)

. Confidence interval of 90% of the estimated
Estimated newly planted

Years vineyard areas newly planted vineyard areas
Lower bound Higher bound
2023 290.02 149.73 430.30
2024 303.88 123.88 483.89
2025 301.94 121.47 482.42
2026 266.51 74.05 458.96
2027 228.05 27.83 428.27

Source: Author’s calculation in the SPSS program based on the data from Table 1
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Graph 3. Newly planted vineyards with all grapevine varieties in the period 2003-2022
and the amounts estimated according to the ARIMA model for the next five years

Based on the defined ARIMA modeling, Graph 3 shows the trend of newly
planted vineyard areas with all grapevine varieties in the period 20032022,
as well as the trend of newly planted vineyard areas according to the ARIMA
model. Based on the graphical representation, it can be inferred that the defined
ARIMA model closely aligns with the actual figures of newly planted vineyard
areas with all grape varieties, indicating that the defined model is reliable.
Additionally, the defined ARIMA model forecasts the amount of newly plant-
ed vineyard areas with all grape varieties for the next five years (2023-2027).
The forecast data obtained indicate that there will be no significant changes
in terms of newly planted vineyard areas with all grapevine varieties, with the
trend of planting remaining within the range of 230-300 hectares annually.

Analysis of the forecast for planting vineyards with
local grapevine varieties

As in the above-mentioned case, before analyzing the prediction of vine-
yard areas with local grapevine varieties, two tests — the Kolmogorov-Smirnov
and the Shapiro-Wilk tests were used to determine whether the data followed
a normal distribution. Based on both tests, it was concluded that the data fol-
lowed a normal distribution, enabling a further data analysis based on ARIMA
modeling. Based on the data in Table 1, an analysis of the prediction of plant-
ing vineyards with local grapevine varieties for the next five years, period
2023-2027, was performed.
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Graph 4. The trend of newly planted vineyard areas with local grapevine varieties in
the period 20032022

From Graph 4 it can be concluded that the data do not follow one trend (a
constant increase or a constant decrease in planted vineyard areas with local
grapevine varieties), but there is a noticeable fluctuation in the amount of
planted vineyard areas with local grapevine varieties, based on which it can
be concluded that it is a stationary time series. As in the previous case, in the
data modeling, based on the autocorrelation and partial correlation function of
the time series, the following model (5,0,3) was chosen from several models
to describe newly planted vineyards with local grapevine varieties.

Table 4. Estimated parameters of the ARIMA (5,0,3) model

Lag Estimate SE t Sig.
AR Lag 1 1.121 1.006 1.114 0.289
Lag 2 -0.590 1.977 -0.298 0.771
Lag3 -0.368 2.095 -0.176 0.864
Lag 4 0.541 1.260 0.429 0.676
Lag5 -0.588 0.602 -0.977 0.350
MA Lag 1 1.356 14.790 0.092 0.929
Lag?2 0.133 6.405 0.021 0.984
Lag3 -0.573 9.493 -0.060 0.953

Source: Author’s calculation in the SPSS program based on the data from Table 1
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Graph 5. Correlogram results for the residuals of the estimated model 2

Based on Graph 5, it can be concluded that the residuals do not contain
significant correlations on any of the lags, i.e. the residuals follow the pattern
of white noise.

Table 5. Estimation of newly planted vineyards with local grape vine varieties in the
Republic of Serbia based on the ARIMA model (5,0,3)

. Confidence interval of 90% of the estimated
Estimated newly planted

Years vineyard areas newly planted vineyard areas
Lower bound Higher bound
2023 60.76 24.29 97.24
2024 10.30 -26.56 47.15
2025 24.59 -25.27 74.45
2026 36.54 -21.05 94.14
2027 33.63 -24.68 91.93

Source: Author’s calculation in the SPSS program based on the data from Table 1
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Graph 6. Newly planted vineyards with local grapevine varieties in the period 2003—
2022 and the amounts estimated according to the ARIMA model for the next five years

Based on the defined ARIM A modeling for the local grapevine varieties,
Graph 6 shows the trend of newly planted vineyard areas with local grapevine
varieties in the period 20032022, as well as the trend of newly planted vineyard
areas according to the ARIMA model. Based on the graphical representation,
it can be deduced that the defined ARIMA model aligns very well with the
actual figures of newly planted vineyard areas with local grapevine varieties,
indicating that the defined model is reliable. Moreover, the defined ARIMA
model forecasts the amount of newly planted vineyard areas with local grape-
vine varieties for the next five years (2023—2027). The obtained forecasted data
suggest that there will be no significant changes in terms of newly planted vine-
yard areas with local grapevine varieties, with the trend of planting remaining
within the range of 10—60 hectares annually.

CONCLUSION

After a gradual decrease, vineyard areas in the world have been stabilized
on around 7.3 million hectares. The European Union to a certain extent limits
planting of new vineyards, to avoid oversupply of wine and to ensure the com-
petitiveness of EU wine. In Serbia, a country that imports wine, the situation
is quite different, where despite considerable government incentives, there have
not been enough newly planted vineyards. It is particularly case when it comes
to 31 old local varieties that could be important for rural development and for
promoting wine-growing areas, and geographical indications of the Republic
of Serbia.
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The ARIMA models forecasted the dynamics of planting new vineyards
for the next five years (period 2023-2027). These models determined that the
trend of planting new vineyards with all grapevine varieties would range 230—
300 hectares annually. Although the models showed there would be a mild
decrease in planting of new vineyards, the forecasted hectares were somewhat
higher than the overall average for the last twenty-year period (2003-2022).

Based on the trend of planting vineyards in the previous period, the fore-
cast was also made for the dynamics of planting new vineyards with local
grapevine varieties for the next five years (period 2023-2027). The ARIMA
models forecasted that newly planted vineyards with local varieties would
increase the area for only 10—60 hectares annually. Such values are within the
overall average for vineyards with local varieties in the previous twenty-year
period (2003-2022).

Presuming that the circumstances affecting the trend in planting vineyards
in the last twenty years (2003—-2022) would remain the same or similar, the
forecasts of the dynamics of planting vineyards with all grapevine varieties
and with local varieties by using ARIMA modeling indicates\ that hectares of
future newly planted vineyards in Serbia will not be enough to obtain a prop-
er self-sufficiency in terms of grapes, wine (wine products) and spirit drinks
originating from grapes. It is particularly true when it comes to vineyards with
local grapevine varieties, and it is therefore necessary to pay special attention
to this matter and launch numerous measures and activities to increase hectares
under vineyards with local grapevine varieties.

ACKNOWLEDGEMENT

This paper is a result of the research conducted within the contract on the
implementation and financing of scientific research in 2024, between the In-
stitute for Science Application in Agriculture, Belgrade, and the Ministry of
Science, Technological Development and Innovation of the Republic of Serbia,
contract number: 451-03-66/2024-03/200045.

REFERENCES

Dabeti¢ S (2016): Primena matematicko-statistickih metoda u istrazivanju ponude i traznje
mesa. Doctoral dissertation, Novi Sad: University Business Academy, FIMEK.

Hyndman RJ, Athanasopoulos G (2021): Forecasting: principles and practice. 3" edition,
OTexts: Melbourne, Australia. Available to: https:/otexts.com/fpp3/

1li¢ I, Jovanovi¢ S, Jankovi¢-Mili¢ V (2016): Forecasting Corn Production in Serbia Using Arima
Model. Economics of Agriculture 4: 1141-1156. [https://doi.org/10.5937/ekoPolj16041411]

Jaksi¢ D (ed.) (2019): Vinogradarstvo i vinarstvo Srbije. Nis: Centar za vinogradarstvo i vinar-
stvo.

140



Jaksi¢ D, Bradi¢ I, Beader M, Mili¢ R, Risti¢ M. (2019): Autohtone i regionalne sorte vinove
loze. Nis: Centar za vinogradarstvo i vinarstvo.

Jefti¢ M (ed.) (2023): 1zvestaj o stanju u poljoprivredi u Republici Srbiji u 2022. godini, knjiga
II — Pregled trzista, Ministartvo poljoprivrede, Sumarstva i vodoprivrede. Available to:
http://www.minpolj.gov.rs/korisna-dokumenta-i-linkovi/?script=lat.

Joksimovié M, Ivanovi¢ S, Jankovié-Soja S (2020): Production and Tendency in Milk Process-
ing in Montenegro. Economics of Agriculture 67: 391-404. [DOI: https://doi.org/10.5937/
ekoPolj20023917J]

Korovi¢ P (2016): Prognoziranje vremenskih serija — Modeli i izbor modela. Master thesis.
University of Belgrade, Faculty of Mathematics.

Lipovina-Bozovi¢ M (2014): Ekonometrijski modeli za prognozu makroekonomskih indikatora
na primjeru Crne Gore. Doctoral dissertation. Podgorica: University of Montenegro,
Faculty of Economics.

Mladenovi¢ Z, Nojkovi¢ A (2015): Primenjena analiza vremenskih serija. Belgrade: University
of Belgrade, Faculty of Economics.

MPSV [Ministarstvo poljoprivrede, $umarstva i poljoprivrede] (2019): Konkurs za programe
sertifikacije sadnog materijala i klonsku selekciju voc¢aka, vinove loze i hmelja za 2019.
godinu. Available to: http:/www.minpolj.gov.rs/wp-content/uploads/datoteke/konkursi_
2019/Konkurs%?20sertifikacija%20i%20klonska%?20selekcija%202019-06.08..pdf ?script=
lat.

Mutavdzi¢ B, Drini¢ Lj, Novkovi¢ N, Ostoji¢ A, Rokvi¢ G (2014): Forecasting of vegetable
production in Republic of Srpska. DETUROPE 6: 50—64.

OIV (2017): Distribution of the world’s grapevine varieties. Focus OI'V 2017. Available to:
https://www.oiv.int/public/medias/5888/en-distribution-of-the-worlds-grapevine-varieties.
pdf.

OIV (2022): State of the world vine and wine sector in 2022. Available to: https:/www.oiv.int/
sites/default/files/documents/OIV_State of the world Vine and Wine sector in_
2022 2.pdf.

Regulation (EU) No 1308/2013 of the European Parliament and of the Council of 17 December
2013.

Sluzbeni glasnik Republike Srbije, broj 49/23: Pravilnik o podsticajima za investicije u fizicku
imovinu poljoprivrednog gazdinstva kroz podrsku podizanja visegodisnjih proizvodnih
zasada vinove loze.

141



OPUI'MHAJIHU YJIAHAK
Ipumiben: 2. 10. 2023.
Ipuxsahen: 23. 11. 2023.

IMTPEABUBABE ITOAN3ABA BUHOI'PAZIA CA JIOKAJIHUM COPTAMA
BHMHOBE JIO3E V PEITYBJIMIIY CPBMJN KOPULTREBEM
»~ARIMA” MOAEJIA

Mnazen C. IETPOBUR!, Bojan B. CABUR?, Jlapko JI. JAKIITUR!

'UuctuTyT 32 npuMeny Hayke y nossonpuspeau (MITH)

bynesap necriora Credana 866, beorpax 11060, Cpouja

Yuusepsurer y beorpany, I[lossonpuspenuu dakynrer,
Hemammuna 6, beorpax 11080, Cpbuja

PE3UME: ¥ onHOCY Ha MpeTX0IHHU NEPHO, TIOBPIIKMHE BUHOrpaaa y Penyonunu
CpOuju cy 3HauajHO cMambeHe. Mako ce cajilba HOBUX BUHOTPaJia CyOBEHIIMOHUIIIE Y KU
BPEMEHCKH NEepuoJl, UIaK ce He caJu JOBOJBHO BUHOTPaaa Kako Ou ce ode3denue
JIOBOJbHE KonnunHe qoMaher rpoxla, BHa (TPOM3BOAA Of BUHA) M aJTKOXOIHUX Trha
TIOPEKJIOM 02 Tpoxkha. OBO IOCEOHO BaXKH 38 BHHOIPA/IE Ca JIOKAIHUM COPTaMa BHHO-
BE JI03€, KOje MOT'Y OMTH O BEJIMKOT 3HA4aja 3a PypallHK Pa3Boj U IPOMOLIH]Y. Y OBOM
pany je kopumrheHa aHaJIu3a BPEMEHCKHX CEpHja, KOHKPETHO MOJIEIIOBAE ay TOperpe-
CHBHOI' HHTEI'PUCAHOT IIOKpeTHOr npoceka (ARIMA) 3a npensuhame TMHAMUKE HOBO-
3acaljeHUX MOBPIIMHA BUHOTPAJIa ca CBUM COpTamMa BHHOBE JIO3€ U JIOKAJTHHM cOpTama
BMHOBE JIO3€ Ha OCHOBY Iojjataka u3 nperxoanux 20 roguna (nmepuof ox 2003. go 2022.
roaune). Lnsb je na ce mporHo3upajy TpeHI0BH HoBo3acal)eHHX MOBPLIMHA BUHOTPAa,
KaKo 3a CBE COPTE BUHOBE JIO3€, TAKO U 3a MMOBPILIMHE BUHOTPAJia ca JIOKATHUM copTama
BHHOBE J103¢, 3a niepuoa ox 2023. no 2027. rogune. BpemeHcka cepuja ce 0JlHOCH Ha
CTPYKTYPUPAHH HU3 [IOCMATpaba. YecTo ce CTPyKTypUpatbe BPIIK y CMHUCIY BPEMEH-
ckux nHTepBaia. [Ipensuharbe noxaraka BpeMEHCKUX cepyja, Win oxpehusarme Oyny-
hux TpeH/10Ba, jefaH je o/ HaJBAXXHU]UX LMJbEBA aHAIN3E BPEMEHCKHX cepuja. Ha ocHo-
By TaKBe aHaju3e Moryhe je npeaBuaeTH 0OMM MOBPIIMHA BUHOI'PAJLA 3a HAPEAHU
nepuon. ARIMA monenu mory omohu fia ce yTBp/IM METOrOJUIIBLH TPSH]T 38 MOIaTKe
0 HOBO3acal)eHUM NOBpLIMHAaMa BUHorpaja. [Iporuosa y oBoM pany nokasasna je 1a he
Ce HOBE TIOBPIIIMHE BUHOTPAJIa ca CBUM COPTaMa BUHOBE JI03¢ KPETaTH Y HHTEPBAIY OJf
oko 230 o 300 xexTapa ToAUIIBE y HApeAHUX NeT roauHa. [Ipornosa Oynyhe romau-
ke caame 3a uctu nepuon (2023-2027) BuHOrpasa ca JOKaJIHUM cOpTama BUHOBE
nose kpehe ce y pacniony oz cera 10 o 60 xexrapa. JloOrjeHr MporHO3UpaHu pe3yiTa-
T Ha ocHOBY ARIMA MojienoBamba, moceOHO 3a MPOrHO3€ 3acajia BUHOTPaia ca JIOKaTHIM
copTaMa BHHOBE JI03€, TIOKa3yjy Jia je OBOM MpodIeMy HOTPEOHO MOCBETUTH MTOCEOHY
MaXKby U MOKPEHYTH OpOjHE Mepe M aKTUBHOCTHU Kako Ou ce nmoBehase noBpinHe
BHUHOI'paJia ca JIOKAJIHUM copTaMa BHHOBe Jo3e y Penyomuiu Cpouju.

KJbYUHE PEUU: npensuhame, BUHOTpa Iy, IOKaIHe copTe BHHOBE 03¢, ARIMA
MOJIEJIOBAHE
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6.3. Abbreviated form of a term should be put into parenthesis after the full name
of the term first time it appears in the text.

6.4. Chemical formulas and complex equations should be drawn and prepared
for photographic reproduction.

7. Figures
7.1. Authors may use black-and-white photographs and good quality drawings.
7.2. A caption with the explanation should be put below each figure.

8. Tables

8.1. Type tables on separate sheet of papers and enclosed them at the end of the
manuscript.

8.2. Number the tables using Arabic numerals.

8.3. Above each table, write a capture with table explanation.

8.4. On the left margin, indicate the place of the tables in the text.

9. Electronic copy of the article

9.1. After the acceptance of the article, send a CD with final version of the manuscript
and a printed copy to facilitate technical processing of the text. Articles should be written
in Microsoft Word format and sent to the Editorial office of the Matica Srpska Journal
for Natural Sciences, 1 Matica Srpska Street, 21000 Novi Sad (Urednistvo Zbornika
Matice srpske za prirodne nauke, Matice srpske 1, 21000 Novi Sad).

9.2. Before printing, the manuscripts shall be sent to the authors for the approval
of final version. Corrections of the text prepared for printing should be restricted to
misspelling and printing errors as much as possible. For major changes of the text, a
fee will be charged. Corrected manuscript should be returned to the Editorial office
as soon as possible.
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