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Summary: While several conspicuous subspecific taxa of Bombus terrestris are recognised in the
Western Mediterranean, only two exist in the Eastern part: dalmatinus from Balkans and
surrounding areas; lucoformis from Anatolia. These two taxa are poorly differentiated. In order
to verify the pertinence of their subspecific differenciation, allozyme and morphometric variation
were studied in both taxa by using six enzyme systems and 28 morphological characters. 157
specimens, queens and workers, from Bulgaria, Greece and Turkey were studied. Of the
specimens examined, electromorphs seemed to be fixed in all populations. Both taxa were
monomorphic in all loci scored. No heterozygotes and different electromorphs were observed.
All the band patterns were found identical except Me which had exhibited 2 alleles in the
specimens of B. t. lucoformis found in Ankara region as Me-100 and 102. The morphological
characters were discriminated by multigroup discriminant function analysis (canonical variates
CANOVAR) and principal component analysis (PCA) for both castes. The results, from both
electrophoretic mobility and traditional morphometric approaches led us to think that there is not
enough difference between Iucoformis and dalmatinus to take them as separate sub-species. The
name lucoformis Kriiger is a junior synonym of dalmatinus Dalla Torre.
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Introduction

Bees occupy a unique role in the world of Arthropods.
More significant, perhaps, than their pervasiveness in
human society is that bees serve as the most significant
pollinators of flowering plants, helping to sustain and
underpin major ecological systems worldwide'. Among
all the species of bees, the bumblebee Bombus terrestris
has a unique role with its economical potential in the
pollination industry®. Interest in Europe presently
concentrates on this species which is used for high-

value crops in both greenhouses and fields’. Bombus
terrestis is geographically differentiated into several
subspecies in the Palearctic. Kriiger*® recognised a
large number of these infrasubspecific taxa at the
subspecific level. However, more recent authors®”'?
have reduced the number of these taxa to nine
subspecies: africanus Kriiger (N. Africa); audax
(Harris) (British Islands); calabricus Kriiger (South
Italy); canariensis Pérez (Canary Islands); dalmatinus

Dalla Torre (South-East Europe); lusitanicus Kriiger
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(Iberian Peninsula); sassaricus Tournier (Sardinia);
terrestris (L.) s.s. (Central and Western Europe) and
xanthopus Kriechbaumer (Corsica). ’

Some of these taxa are geographically isolated and
strongly differentiated. Such is the case of canariensis,
from the Canary Islands, xanthopus from Corsica and
sassaricus from Sardinia. This led some authors to the
hypothesis that some are separated at the species level'*.
However, no recent analysis confirmed this hypothesis.
On the contrary, De Jonghe' and many unpublished
experiments made on plants that bumblebees forage
from, show that all these taxa can freely interbreed. This
very strong evidence leads us to confirm the
conspecificity of these taxa.

Estoup et al.® confirmed that the taxa from Western-
Mediterranean islands and peninsula show a much more
conspicuous genetical and geographical differentiation
that in the Eastern-Mediterranean. Widmer et al
showed from the analysis of nuclear and mtDNA data
that bumblebees from the Canaries and Maderia did not
share a common colonization history. The same study
also indicated the distinctness of the Canary Island
populations, whereas the Madeira sample wa;
genetically more similar to the continental populations
of B. terrestris terrestris from Europe. In East
Kriiger*®
recognised two main taxa at the subspecific level:
dalmatinus Dalla Torre in the North of Italy, the former
Yugoslavia and the whole Balkan peninsula and

Mediterranean countries and islands

Iucoformis Kriiger in Anatolia. However, these taxa are
poorly differentiated and their coloration characters are
particularly inconspicuous. It is difficult to draw a
definite borderline and to separate these two
subspecies'’. By 1996 there had been a high import of
B. terrestris colonies into Turkey from different
companies of which the origin of the colonies-were not
well known'®, but possibly these were the latest
generations of the queens collected from the Balkan
peninsula and Aegean arcipelago. As the Bombus
terrestris populations from Greece and Turkey are very

commonly used for initiating large-scale rearing for
pollination purposes, it is important to verify the
pertinence of the subspecific separation between

dalmatinus Dalla Torre and lucoformis Kriiger.

The low level of polymorphism in bumblebees'”? may
be an advantage in solving such problems in macro and
micro taxonomic studies. The electrophoretic mobility
differences among subspecies or closely related species
would be distinguished and valued as alternative
taxonomic characters”? when the morphological
characters would not be sufficient. Morphometrics- the
quantitative description, analysis and interpretation of
shape and shape variation in biology*® would be another
key. Medler”” is one of the first taxonomists who has
used morphometrics for attempting to clarify the
bumblebees systematics. Various authors have used
different biometrical methods in bumblebees
systematics™>?**!, Rasmont®™” grounded a revision of
the European species related to Bombus ferrestris on
morphometrics. Improvements both in statistics and
computer technology have now brought us to a place
where the mathematical modelling of morphology is
expected to provide remewed objectivity for the

subspecies differentiation.

Materials and Methods

157 specimens of B. terrestris lucoformis and B.
terrestris dalmatinus were examined. The specimens
were all caught on plants while they were searching for
nectar or pollen. Insect specimens were put in small
labelled boxes and kept in a mobile-ice box to bring
them to the laboratory alive. Bumblebees were kept
alive in Hacettepe University Bumblebee Rearing
Room until dissection, therefore all the specimens
studied were fresh. B. t. lucoformis were collected from
Marmaris, Ankara, Bolu, Bursa, Artvin, Nevsehir and
Osmaniye provinces of Turkey, while B. t. dalmatinus
were from Bulgaria (Dimitrovgrad, Gorna Orjahovitza,
Varna) and Greece (Thessaloniki, Volos, Larissa,
Lamia, Petras) in 2000. The specimens were numbered


















