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Background. The article presents the results of the research on bumblebees
(Hymenoptera: Apidae: Bombus) housed in the Lodos Entomological Museum (Ege
University, Izmir, Turkey). Bumblebees play a key role in ecosystems as pollinators.
However, these insects are under threat due to changes in land use and agricultural
practices, habitat fragmentation and the effects of pesticides. There are 47 Bombus
species occuring on the territory of Turkey. The aim of this study is to present new
locality records of the material on the Bombus fauna of Turkey preserved in the Lodos
Entomological Museum, Turkey.

Materials and Methods. The objects of our research were bumblebees collected
from different localities of Turkey between 1975 and 2016 and housed in the Lodos
Entomological Museum. Insects were collected by researchers, students and amateurs.
We used stereoscopic microscope MBS-2 and specialized keys for bumblebee identifi-
cation. The classification of bumblebees follows P. H. Williams.

Results. We analyzed 121 specimens of bumblebees that belong to six species
(Bombus terrestris, B. argillaceus, B. hortorum, B. campestris, B. fragrans, B. rude-
rarius) and Bombus lucorum-complex (including two very similar species Bombus cryp-
tarum and B. lucorum). The information on the specimens’ location and brief notes on
the plants on which they were foraging is provided. Five of the analyzed species and
Bombus lucorum-complex are listed in the category “Least Concern” of the IUCN Red
List. Bombus fragrans is listed as “Endangered” and is under threat from the intensifi-
cation of agriculture, habitat shifting and alteration, climate change (droughts, tempe-
rature extremes), besides this species is also subject to commercial collection.
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Conclusions. We found new locality records for three Bombus species: B. camp-
estris recorded from Izmir for the first time, B. terrestris — from Kocaeli and B. hortorum
from Antalya, Aydin, Eskisehir and Izmir provinces. Further studies aiming to improve
the knowledge on Bombus fauna should focus on collecting in little-known areas and
some specific habitats of Turkey.
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INTRODUCTION

Pollinators play a key role in ecosystems. It is known that more than 80 % of all
species of wild plants [4] and more than 80 % of crops [24] depend on, or benefit from,
insect pollination. Among them bumblebees (Apidae: Apinae: Bombus) are one of the
most important pollinators (often even better than honey bees) because of their long
flight period, generalism in the choice of foraging plants and ability to buzz-pollinate [10,
23]. At the same time, bumblebees are very sensitive to environmental changes, mainly
to changes in land use and agricultural practices, habitat fragmentation and the effects
of pesticides [6, 9]. Consequently, the research of bumblebees is very important and
topical today.

A number of studies on Bombus fauna of Turkey have been conducted by many
foreign and native researchers for the past 35 years. Among the most known of these
are works of H. Ozbek [11-16], P. Rasmont et al. [18] and N. Barkan & A. Aytekin [3]. In
addition, during the faunistic studies conducted in recent years some Bombus species
were listed from different parts of Turkey by S. Tezcan & E. Yildinm [20], S. Tezcan
et al. [21], S. Anlas et al. [1], A. Uzim et al. [22], R. Giinalp [5] and B. Ozgisi Daser
& F. Dikmen [17].

According to P. Rasmont et al. [18], there are 47 bumblebee species known from the
territory of Turkey. The aim of this study is to present new locality records of the material
on the Bombus fauna of Turkey preserved in the Lodos Entomological Museum, Turkey.

MATERIALS AND METHODS

The objects of our research were bumblebees (Hymenoptera: Apidae: Bombini)
collected from different parts of Turkey between the years of 1975-2016. The material
collected and granted as a gift to the LEMT, Ege University (Izmir, Turkey) by resear-
chers, students and amateurs has also been included in this study (except the material
housed in the LEMT and evaluated in a few publications [1, 20, 21, 22] earlier).

We used stereoscopic microscope MBS-2 and specialized keys [2, 7, 8, 18] for
bumblebee identification, and the classification of bumblebees follows P. H. Williams
[25, 26].

RESULTS AND DISCUSSION

In this study, 121 specimens of bumblebees that belong to six species and Bombus
lucorum-complex were examined. We provided the information on the specimens’
location and brief notes on the plants on which they were foraging below.

Family: Apidae Latreille, 1802
Subfamily: Apinae Latreille, 1802
Genus: Bombus Latreille, 1802
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Bombus lucorum-complex
[Bombus (Bombus) cryptarum (Fabricius, 1775)
and Bombus (Bombus) lucorum (Linnaeus, 1761)]

Note: Bombus cryptarum and B. lucorum are very similar to each other and it is
possible to distinguish between them only by queens. For this reason, materials
belonging to this group are given as Bombus lucorum-complex in this study. Both
species are listed in the International Union for Conservation of Nature Red List of
Threatened Species (hereinafter — IUCN RL) in the category “Least Concern” [9].

Material examined: Antalya: Kumluca, 11.VI.2007, 1 female; 20.VIII.2012,
1 female.

Canakkale: Central province, 14.VI1.2009, weeds, 1 worker.

Eskisehir: Central province, 21.VI.2009, weeds, 1 worker, 23.VIII.2009, weeds,
1 male.

Izmir: Balgova, 22.X.1999, asteraceous plants, 1 female, 2 workers. Bornova,
04.VI.1976, Lavandula angustifolia, 2 males; 16.IV.1984, weeds, 1 male; 14.V.1984,
Rosasp., 1 female; 18.V.1984, ornamental plants, 2 workers; 29.1V.2000, weeds, 1 female;
01.1.2002, leguminosaeous plants, 1 female; 29.V.2002, Trifolium sp., 2 workers;
30.V.2002, Cirsium arvense, 1 worker; 01.V1.2002, leguminosaeous plants, 1 worker;
16.111.2003, weeds, 1 female; 24.V.2003, weeds, 1 female; 17.X.2005, weeds, 1 male;
27.VI1.2007, Solanum lycopersicum, 1 male; 05.1V.2012, 2 workers; 13.1V.2012, 2 workers;
24 .V.2015, weeds, 1 worker; 12.V.2016, weeds, 1 worker. Bornova, Belkahve, 15.V.1984,
Matricaria chamomilla, 1 female. Bornova, Ege University Campus, 02.VI.2016,
Lavandula angustifolia, 1 worker. Dikili, Bademli, 03.V11.2001, Rubus fruticosus, 1 worker.
Karaburun, 01.V.2004, weeds, 1 worker; 24.1V.2010, weeds, 3 males. Karaburun,
Mordogan, 10.1V.2010, weeds, 1 worker. Karsiyaka, Karagdl, 27.V.2008, weeds, 1 male.
Kemalpasa, 17.VI1.2005, bait trap, 1 worker; 14.1V.2010, weeds, 1 worker; 03.VI.2015,
Carduus sp. 1 worker; 19.V.2016, weeds, 1 worker. Menderes, 19.V.2004, Papaver
rhoeas, 2 workers. Menemen, 16.V.2016, weeds, 1 worker; 13.V.2015, Salvia officinalis,
2 workers. Odemis, 16.V1.2010, weeds, 1 worker. Seferihisar, 12.1V.1984, weeds,
1 worker; 19.IV.2010, Triticum aestivum, 1 female, 2 workers. Torbali, 11.VIII.1983,
Rosa sp., 1 worker. Urla, 21.111.1984, Raphanus sativus, 1 worker; 24.1V.1984, weeds,
1 worker.

Manisa: Central province, 18.VII1.1985, weeds, 1 male. Salihli, Tekelioglu, 05.1V.2016,
weeds, 1 worker.

Mersin: Silifke, 28.V.1984, aerial collector, 1 worker.

Mugla: Fethiye, 03.11.2012, 1 male, 1 worker.

Totally 61 specimens.

Bombus (Bombus) terrestris (Linnaeus, 1758)

Note: Previously recorded from Antalya, Canakkale, Istanbul, Izmir, Mugla and
Yalova by H. Ozbek [13]. Reported from Kocaeli province for the first time (Fig. 1).

The species is listed in the category “Least Concern” in the IUCN RL [9].

Material examined: Antalya: Central province, 10.VII.1999, Solanum lycoper-
sicum, 1 female. Kumluca, 20.V.2012, aerial collector, 1 worker.

Canakkale: Central province, 13.VI.2009, 1 male; 17.V1.2009, weeds, 1 male.

Istanbul: Kavacik, 15.VI1.1990, 1 female, 3 workers. Yenikdy, 11.V.2009, 1 female.

Izmir: Balgova, 22.X.1990, asteraceous plants, 1 worker. Bornova, 16.111.2003,
weeds, 1 female; 03.1V.2003, Vicia sp., 1 worker; 18.VI1I1.2006, weeds, 1 female; 10.VII.2008,
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Solanum lycopersicum, 1 female; 13.V.2011, 1 female; 05.V.2012, weeds, 1 female;
11.V.2012, 1 female; 16.V.2015, weeds, 1 worker; 25.1X.2015, weeds, 1 worker;
12.V.2016, weeds, 2 males. Bornova, Ege University Campus, 05.V.2012, weeds,
1 female; 02.VI.2016, Lavandula angustifolia, 1 male. Foga, 13.V1.2003, Rosa sp.,
1 female. Kemalpasa, 24.1V.2005, Prunus avium, 1 female; 10.V.2016, weeds, 1 worker;
19.V.2016, weeds, 1 male. Menderes, 02.V.2009, weeds, 1 female. Menemen,
01.V.2015, Salvia officinalis, 1 worker; 16.V.2015, weeds, 1 worker. Torbali, 19.1V.2010,
weeds, 1 worker. Urla, 24.1V.1984, weeds, 1 worker.

Kocaeli: Golclk, 07.VI1.2005, Lonicera sp., 1 female.

Mugla: Fethiye, 03.11.2012, 2 females.

Yalova: Central province, 01.V1.2003, Anthemis sp., 1 worker.

Totally 27 specimens.

Fig. 1. Female of Bombus terrestris (Linnaeus, 1758)
Puc. 1. Camka Bombus terrestris (Linnaeus, 1758)

Bombus (Megabombus) argillaceus (Scopoli, 1763)
Note: Previously reported from Eskisehir by H. Ozbek [16] and B. Ozgisi Dager
& F. Dikmen [17] and recorded from Izmir (Bozdag) by S. Anlas et al. [1].
The species is listed in the category “Least Concern” in the IUCN RL [9].
Material examined: Eskisehir: Central province, 25.VI1.2009, weeds, 1 female.
Izmir: Balgova, 04.V.1984, Papaver florans, 1 female. Kemalpasa, 14.1V.2010,
weeds, 1 female.
Totally 3 specimens.
Bombus (Megabombus) hortorum (Linnaeus, 1761)
Note: Reported from Antalya, Aydin, Eskisehir and Izmir provinces for the first time
(Fig. 2).
The species is listed in the category “Least Concern” in the IUCN RL [9].
Material examined: Antalya: Kumluca, 20.VIII.2012, 1 worker; Manavgat, 06.
VI1.1985, Gossypium hirsutum, 1 male.
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Aydin: Soke, 02.V.2010, weeds, 1 worker.

Eskisehir: Central province, 25.V11.2009, weeds, 1 worker.

Izmir: Bayindir, 16.V.2009, weeds, 2 workers; 11.1X.2009, weeds, 1 female.
Bornova, 18.V.1984, ornamental plants, 2 workers; 02.11.2003, Vicia sp., 1 female.
Bornova, Ege University Campus, 01.VI.2002, leguminosaeous plants, 1 worker;
02.V1.2016, Lavandula angustifolia, 1 worker. Karaburun, Mordogan, 10.IV.2010,
weeds, 1 female; 19.IV.2010, weeds, 1 female. Kemalpasa, 17.VI.2005, bait trap,
2 workers; 03.V.2015, Carduus sp., 1 female. Menemen, 13.V.2015, Salvia officinalis,
1 female. Seferihisar, 19.1V.2010, Triticum aestivum, 1 female, 1 worker. Urla, 24.1V.1984,
weeds, 1 female; 18.VI1.2008, weeds, 1 female, 02.V.2010, weeds, 2 workers.

Totally 24 specimens.

Fig. 2. Female of Bombus hortorum (Linnaeus, 1761)
Puc. 2. Camka Bombus hortorum (Linnaeus, 1761)

Bombus (Psithyrus) campestris (Panzer, 1801)

Note: Previously recorded from Ankara by R. Ginalp [5]. Reported from Izmir pro-
vince for the first time (Fig. 3).

The species is listed in the category “Least Concern” in the IUCN RL [9].

Material examined: Ankara: Nallihan, Sariyar, 04.VI1.1975, 1 female.

Izmir: Bornova, 13.V1.2008, Solanum lycopersicum, 1 female; 14.V.2008, weeds,
1 female. Bornova, Pinarbasi, 25.VII.1983, weeds, 1 female.

Totally 4 specimens.

Bombus (Subterraneobombus) fragrans (Pallas, 1771)

Note: Previously reported from Konya by H. Ozbek [16].

The species is listed in the category “Endangered” in the IUCN RL [9, 19]. Bombus
fragrans is under threat from the intensification of agriculture, habitat shifting and alter-
ation, climate change (droughts, temperature extremes), besides this species is also
subject to commercial collection [19].

Material examined: Konya: Kadinhani, 09.V.2012, weeds, 1 female. Totally
1 specimen (Fig. 4).
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Fig. 3. Female of Bombus campestris (Panzer, 1801)
Puc. 3. Camka Bombus campestris (Panzer, 1801)

Fig. 4. Female of Bombus fragrans (Pallas, 1771)
Puc. 4. Camka Bombus fragrans (Pallas, 1771)

Bombus (Thoracobombus) ruderarius (Miiller, 1776)
Note: Previously reported from Eskisehir by B.Ozgisi Daser & F. Dikmen [17].
The species is listed in the category “Least Concern” in the [IUCN RL [9].
Material examined: Eskisehir: Central province, 21.VI1.2009, weeds, 1 worker.
Totally 1 specimen.
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CONCLUSIONS

According to P. Rasmont et al. [18], the number of Bombus species occurring in
Turkey is 47. A total of six species and material belonging to Bombus lucorum-complex
was presented in this study.

There are new locality records for three Bombus species: B. campestris recorded
from |zmir for the first time, B. terrestris — from Kocaeli and B. hortorum from Antalya,
Aydin, Eskisehir and Izmir provinces.

Amongst those species, Bombus fragrans is endangered while others are least
concern in the IUCN Red List categories [9, 19]. We believe that further studies aiming
to improve our knowledge on Bombus fauna should focus on collecting in little-known
areas and some specific habitats of Turkey.
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HOBI 3HAXIOKW NNTOKANITETIB | AOAATKOBA IHOOPMALIA NMPO MXKMENIB
PONY BOMBUS (HYMENOPTERA: APIDAE) ®AYHU TYPEHYUHU

C. TeskaH'*, I. CkupnaH?
' Ezelicbkull yHisepcumem, 35100 bopHosa, I3mip, TypeyyuHa

2 JlbsiscbKkull HauioHanbHUU yHigepcumem imeHi leaHa @paHka
8yn. lpywescbkoe2o, 4, Jlbeie 79005, YkpaiHa.

*KopecrioHdyro4uli asmop e-mail: serdar.tezcan@gmail.com

Bctyn. Y uin crtatTi npeacrtaBneHo pesynstatv AocnigkeHb mkmenis (Hyme-
noptera: Apidae: Bombus), koTpi 36epiratotbes y JIogoCbkoMy €eHTOMOSOrYHOMY My3el
(Erencekuin yHiBepcuterT, 13mip, TypeuyurHa). bkmeni BigirpatoTb KMOYOBY POsb Y €KOo-
cucTemax ik 3anuntoBadi. [poTe uum KoMaxaM 3arpoXyoTb 3MiHU Y 3eMINIEKOPUCTYBaHHI
Ta CinbCbKOrocnoaapchbKin AissnbHOCTI, (hparmMeHTaLisi cepeoBuLLa iCHyBaHHS Ta BNUB
nectmumngis. Ha Teputopii TypeuumHun Tpannstotbesa 47 Bugis gxvenis. Metoto gocni-
DXKEHHS € Npe3eHTyBaTW HOBI 3HaXiAKW NokaniTeTiB AxxMenis (3 matepianis Jlogocbkoro
€HTOMOJTOTYHOro My3eto) y doayHi TypedymHu.

Matepianu ta Metoan. O6’ektom gocnigxeHb Bynu gxmeni, 3ibpaHi 3 pisHux
perioHiB TypedunHu Bnpoposx 1975-2016 pokiB HayKoBLAMMW, CTydeHTamu W ama-
Topamu. 3apa3s Ui komaxu 36epiratotbecs y J1ogoCbKOMY eHTOMOMOoriYHoOMy My3ei. [na
BM3HAYEHHS [XXMeniB BUKOPUCTOBYBanNu crepeockoniyHuin mikpockon MBC-2 i cneui-
anbHi BU3Ha4yHuKkK. Knacudikauis gxmenis nogada 3a I1. Binesmcom.

PesynbraTtu. NpoTtdrom gocnigxeHb My npoaHanidysanu 121 ocobuHy mxmenis,
KOTpi HanexaTb Jo wecTtu BuaiB (Bombus terrestris, B. argillaceus, B. hortorum, B. cam-
pestris, B. fragrans, B. ruderarius) i komnnekcy Bombus lucorum-complex (koTpun
BKIIOYAEe ABa Oyxe O0nuabkux Buan Bombus cryptarum i B. lucorum). Y ny6nikauii
nogaHo iHopmaLito NPo MicLs 3HaxXiAOK KOXHOMo 3paska Ta KOpOTKY iHdhopmaLlio npo
POCIMHU, Ha KOTPUX Li Komaxu dypaxysanu. Cepen AOCNiAXKyBaHUX KOMax M'siTb BUAIB
i Bombus lucorum-complex 3aHeceHi y YepBoHuii cnnucok MCOIT y kateropito “Hai-
MEeHLWW puank’. Bombus fragrans 4ncnuTbca y Kateropii “SHuKarumnin”’: nonynsuisam
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LbOro BMAY 3arpoXylTb iHTEHCUIKaLisa CinbCbKOro rocrnogapcrtea, 3MiHa cepe-
OOBMULLA iCHYBaHHS, 3MiHa KriMaTy (MOoCcyxu, ekcTpeMarnbHi TeMnepaTtypu), KpiM Toro,
BUA € 06’€KTOM KOMEPLiINHOIO KONEKLiOHYBaHHSI.

BucHoBKu. [Ina TpbOoX BMAIB AKMEMiB BUABWUIIM HOBI nokanitetu: Bombus cam-
pestris yneplle BUSIBMEHWI 3 TepuTopii NpoBiHUil I3Mmip, B. terrestris — 3 NpoBiHUIT
Kompkaeni Ta B. hortorum — 3 npoBiHUin AHTanis, AngvH, Eckiwexip Ta I13mip. Ha Hawy
OYMKY, noganblui OOCHIMKEHHS, CNPSAMOBaHI Ha MOMMUONEHHs 3HaHb MNpo dhayHy
OKMeniB, MatoTb OyTM akLeHTOBaHI Ha 360pwu i BUBYEHHSA KOMaX Ha ManoAOCHiAKEHMX
TepuTopiax TypeuunHu Ta ixHix cneyundidHmnx Giotonax.

Knrodoei cnosa: Hymenoptera, Apidae, Bombus, dayHa, BngoBe pi3HOMaHIiTT4,
LEMT, TypevuymHa
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