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and allied species (Hymenoptera, Andrenidae)

Andreas BITzKY, Klaus SHONITZER*

Zoologische Staatssammlung Miinchen, Miinchhausenstr. 21, 81247 Miinchen, Germany

(Received 26 March 2001; revised 25 June 2001; accepted 28 June 2001)

Abstract — In the present study the external morphology of the lateral surface of the propodeum of
females ofAndrena proximandA. alutacea- which is possibly a synonym of the former — is inves-
tigated by light- and scanning electron microscopy. Two different hair types and characteristic star-
shaped structures of the cuticle at the bases of hairs in the central region of the lateral surface of the
propodeum are described. Between the two taxonomic forms no differences could be found. Both, the
different hair types as well as the star-shaped structures of the cuticle are possibly used for retention
of the collected pollen. The described structures are probably autapomorphic characters which jus-
tify A. proximagroup as a separate species group not included in the subdgemasdrenaas

Warncke did.

propodeum / pollen collecting / taxonomy Andrena proxima/ Andrena alutacea

1. INTRODUCTION functional corbiculae for transporting pollen.
These serve for the transport of pollen
The univoltine sandbe&ndrena prox- (Fig. 1) and are additional to the hairs of the
imamay be observed in Central Europetibia and the flocculus of the trochanter, both
from May to July. This species is oligolec-on the posterior legs. In several species with
tic on Apiaceae and can be recognized ithe propodeal corbiculae more pollen is
the field because of its floral relationship asransported there than on the posterior legs.
well as by its obvious white tergal hair bandsthe pollen collecting facilities of several
and its small size, 8 to 10 mm (Miiller et al. species of sandbees were investigated by
1997; Westrich, 1989). scanning electron microscopy (SEM) by
Like in other species oAndreng in  Pasteels and Pasteels (1977). These authors,
A. proximathe sides of the propodeum arehowever, did not investigate the propodeum
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2. MATERIALS AND METHODS

Although it is not clear whether they are
synonyms, in the present paper the two
forms are treated like two speciés:prox-
imaandA. alutaceaStoeckhert, 1942. The
two taxa can be differentiated by the diag-
nosis of Schmid-Egger and Scheuchl (1997).

Three specimens of eadh,alutaceaand

A. proximawere investigated by SEM. They

Figure 1. Female ofAndrena proximan the were conventionally sputtered.(proxima

flower of Aegopodium podagrariaVhite arrows  gp investigated unsputtered.(alutacei.

indicate the filled corbicula of the propodeum. The pinned specimens were fixed on a con-
ventional stubb by Leit-C-Plast (a plastic
conductive carbon cement) and investigated

of A. proximaalthough it is characterized with a Phillips XL-20 or LEO 1430 VP.

by special structures. They predominantlyJnsputtered material was examined with a

described the propodeal corbicula of sevspecial low voltage anode at 1.6 kV (XL-20)

eral species of the subgenAisdrenaand  or with a variable pressure device (20-30 Pa,

some reductions within the genus, for examBSE detector, 15 kV, 1430 VP).

ple in the American subgenBandrena

and inAndrena humilig. Furthermore, for comparison with light

[nicroscopy (LM) we investigated several

In the present communication the latera ; : X
propodeal surface ofndrena proximas specimens of the above mentioned species as
well as material of the following species:

investigated by SEM and the function of its .
structures is discussed. This is also of intefAndrena subproximan@trand, 1913 (holo-
est from the taxonomic view. Although this YP€: DEI Eberswalde); thendrena labi-
species can be recognized in the field rathé¥!S-9roup (subgertiolandreng: A. vari-
easily, its taxonomic status is not yet clea@Pilis Smith, 1853A. labialis (Kirby, 1802);
Some authors suggest thatdrena prox- A. forsterellaOsytshnjuk, 1978A. decipiens
imais actually two species (i.&ndrena Schenk, 1861; thé. dorsatagroup (sub-
proxima (Kirby, 1802) andA. alutacea 9en.Simandrena A. dorsata(Kirby, 1802);
Stockhert, 1942; Schmid-Egger andA. propinquaSchenk, 1853; and other
Scheuchl, 1997), whereas others state thapecies of the genssndrena Most speci-

A. alutaceds a synonym oh\. proxima(e.g. mens ofA. alutacednvestigated were either
Dylewska, 1987; Westrich, 1989; Schwarzoaratypes or determined by Stockhert, we
et al., 1996). At any cask. proximais a also investigated the holotype Af alu-
polymorphic species and some subspecidacea If not stated else, the investigated
have been described (proxima ampla bees are from the stocks of the Zoological
Warncke, 1967A. p. aspericollisPeréz, State Collection (= Zoologische Staatssamm-
1895;A. p. berniclawarncke, 1975). lung Minchen).

1 For the sake of correctness it should be mentioned that in their Figure 17 unbranched hairs are
shown as scopal hairs ahdrena humilisalthough this species is characterized by clearly bran-
ched hairs of the scopa.
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3. RESULTS AND DISCUSSION side of the corbicula is open. This corre-
sponds to the general observation that pollen

The sides (= corbiculae) of the propodeunis transfered from anterior to posterior before
of A. proximaandA. alutaceaespectively, it is deposited in any corbicula (Jander,
are shown in Figures 2a and 2e. The long976). In contrast to this, the species of the
hairs of the edge of the side of the propodeurf. dorsatagroup bear an additional fringe of
constitute a fringe along the upper and podaairs at the anterior end of the side of the
terior borders of the corbicula. The anteriopropodeum (cf. Schmid-Egger and Scheuchl,

200 i,

Figure 2. Corbiculua of the propodeum (= lateral side of the propodeu) mbxima(a—d) and of

A. alutacege—f) respectively.g) Overall view. Orientation: top: dorsal, left: anteridr} Detail of

the dorsal part of the corbicula with setae (arrows) and branched hairs outside the corbicula (arrow-
heads); €) Setae arising from the surface of the corbicula with starlike ke@Bage of a seta in the
corbicula with starlike keels and rows of cuticular spicules (microtrichia). BR: basal ring of seta;
(e) Overall view. orientation: top: dorsal, right: anterid); $urface of propodeal corbicula with
pollen. Arrowheads: cuticular keels.
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1997). Furthermore in the species of th¢= A. minutulagroup) by Warncke (1968,

A. dorsatagroup, the surface of the corbic-see also later publications of Warncke).
ula is completely bare. At the anterior edgdylewska (1987), however, transferred the
of the corbicula irA. proximaandA. alu- species into a separate species group of its
taceathere are two apodemal holes (Figs. 2awn (Andrena proximegroup) mainly
and 2e) as in most but not all species of theecause of the dense punctation of the meso-
genus. pleura (= mesepisterna). The structures

Amost remarkable feature are the numerd€Scribed in the present communication are
ous starlike wrinkles of the cuticle on thepOSSIny autapomorphic and justify consid-

surface of the corbilula which may be seerf!ing theAndrena proximegroup as a sep-
by LM as well as by SEM. The centre ofarate species group. Furthermore the dis-
%nct tergal bands as well as the longer

each of these starlike structures is formed. . betw the sti dth 3
by an elevated, irregularly round, basal rind!St2nce between e stigma and the ending
f the cubital vein into the radial cell support

of a hair or seta (Fig. 2). From each bas . X ; ;
ring, stellate cuticular keels radiate Withtshepa”i)tlon o@ilprothaand its allies from
reducing height (Figs. 2c, 2d), like the € subgenuslicrandrena

root-stock of a tree. Altogether about 30 to  |n contrast to other species Afdrena,

35 setae are inserted on the surface of eaglmilar starlike structures are also found in
corbicula. As compared to the branched hairspecies of thé. labialis-group (subgen.

of the fringe on the upper margin of the corHolandrena: the starlike structures are quite
bicula, the hairs of the surface of the corglear inA. variabilisandA. forsterella less
bicula are unbranched and two to three timegiear inA. labialis and not found . decip-

as thick (Fig. 2b). Most, especially thejeng they have not been mentioned previ-
longest of the setae of the surface of th%usly (Schénitzer et al., 1995). They are,
corbicula are bent posteriorly nearly reChowever, never spread over the whole sur-
tangularily at an altitude of about 1@ ¢5ce of the propodeum and are much less
(Figs. 2a, 2b and 2e). On the posterior patje,r than those d. proxima/A. alutacea
ofhthelcorblcula surface the setaﬁ are SOMRreyertheless they might be a hint (a putative
what longer and not bent. Another special ,a50morphy) for a closer relationship of
feature of the cuticle of the corbicula areese two taxa: possibly the labialisgroup

rows of acute triangular spicules (micro- - -
tricha) standing in zig-zag rows (Figs. 2C,and theA. proximagroup are sistergroups.

2d). These rows of microtricha probably On the other hand the propodeum of
correspond to epidermal cell borders. They. subproximanas clearly different from
can not be seen by LM and should be inveghat of A. proxima Its floor is bare of any
tigated by SEM if they are to be found inhairs and wrinkles; it is chagreened and sur-
other species dindrena No significant dif- rounded by branched hairs which are similar
ference in the morphology of the propodeato those of thé. dorsatagroup. In contrast
corbicula was found betweek proxima to its description (Strand, 19133, sub-
andA. alutacea proximanais unequivocally not related to

Surprisingly the starlike cuticular struc- A- Proxima By a distinct hair fringe at the
tures were not observed by various previanterior side of the propodeal corbicula, a
ous authors (Dylewska, 1987; Stockhertclear keel between the middle and lateral
1942) who investigateAndrena proxima Part of the propodeum, a rather broad fovea
andA. alutacea On the other hand thesefamalls_and the pos;scutellum with rather
are clear features for the recognition of théong hairsA. subproximanis clearly char-
group ofA. proxima/alutacegcf. Schmid- acterized as a member of thedorsata
Egger and Scheuchl, 1997). group (subgerSimandreng

Andrena proximgandA. alutaced was The star shaped structures of the cuticle
integrated into the subgenMicrandrena as well as the bent setae of the propodeal
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corbicula are possibly an adaptation for thetructures semblables de la surface du pro-
retention of pollen grains in the corbicula.podeum latéral chez les espéces du groupe
These structures possibly cause an enlargé:- labialis (sous-genrélolandreng, qui est
ment of the surface area and permit bettgreut-étre un groupe soeur Aeproxima/
adhesion of the pollen grains to the cuticuA. alutacea Contrairement a sa description
lar surface. This idea is supported by theriginelle,A. subproximan’est pas reliée a
observation of pollen grains lined up at theA. proximamais est nettement caractérisée
starlike wrinkles and keels in those casesomme un membre du groupe dorsata
with only small amounts of pollen in the (sous-genr&imandrenf
corbicula (cf. Fig. 2f). Westrich and Schmidt
(1989) show pollen grains of Apiaceae omandrena proxima / Andrena alutacea
the tibia ofA. proximain an SEM photo, taxonomie / propodeum / corbicule
they are similar to the pollen found in the
present investigation which is obviously
also from Apiaceae (see also Miller et al.Zusammenfassung- Das Kérbchen am
1997). Propodeum vonAndrena proximaund
verwandten Arten (Hymenoptera, Andre-
nidae).Von Andrena proximandA. aluta-
ACKNOWLEDGEMENTS cea,wobei von letzterer nicht klar ist, ob es
We thank Dr. W. Grinwaldt and Mr. J. sich um ein Synonym der erstgenannten Art
Schuberth for most valuable hints on the literal@ndelt, wurde die @ere Morphologie des
ture. Mr. S.M. Blank lent us the holotype of Sammel-Korbchens an der Propodeumseite
Andrena subproximanfrom the Deutsches der Weibchen licht- und rasterelektronen-
Entomologisches Institut, Eberswalde. Dr. R mikroskopisch untersucht. Dabei konnten
Melzer enabled us to use the SEM of the Zoonephen zwei verschiedenen Haartypen an
logical Instiute of the Ludwig-Maximilians- gperkante und Kérbchenboden des Sam-
yvglr;/tet?g%rgﬂsinécur:.STr?Cglrlet?ﬁasr?kgvolved "€ melkérbchens charakteristische, sternfor-
mige Cuticula-Runzeln an der Basis der
Korbchenbodenhaare dokumentiert werden.
Résumé — Les corbicules propodéales Sowohl die verschiedenen Haartypen als
d’Andrena maximaet espéces voisines auch die sternférmigen Runzeln des Korb-
(Hymenoptera, Andrenidae).La morpho- chenbodens durften das Fixieren der Pol-
logie externe de la surface latérale du prdenkdrner im Korbchen unterstltzen. Zwi-
podeum des femellesAhdrena maximat schen den beiden Formen konnte kein
d’A. alutacea- synonyme éventuel de I'es- Unterschied gefunden werden. An Hand die-
péce précédente — a été étudiée en micreer und anderer morphologischer Merkmale
scopie optique et microscopie électroniquavurde diskutiert, dass. proxima/A. aluta-
a balayage. On décrit deux types différentseaals eigenstandige Artengruppe anzuse-
de soies et des structures caractéristiques ben sind und nicht in die Untergattung
forme d’étoile situées sur la cuticule a laMicrandrenagehéren. Ahnliche Strukturen
base des soies dans la région centrale deda Propodeumkorbchen wurden bei Arten
surface latérale du propodeum. Les difféderA. labialisGruppe (subgertdolandreng
rents types de soies comme les structurdgstgestellt, die moglicherweise die Schwe-
étoilées sont susceptibles d'étre utilisés pougtergruppe vor. proxima/A. alutacesst.
retenir le pollen récolté. Aucune différenceA. subproximanadie gem@ ihrer Origi-
n'a été trouvée entre les deux formes taxdialbeschreibung mi. proximaverwandt
nomiques. Les structures décrites sont presein sollte, ist deA. dorsataGruppe (sub-
bablement des caractéres autapomorphiqugen.Simandrenpazuzuordnen.
qui justifient que le groupA. proximasoit
un groupe d’espéces séparé non inclus daRsopodeum / Pollen sammeln / Taxonomie /
le sous-genr®icandrena On a trouvé des Andrena proxima/ Andrena alutacea



434 A. Dubitzky, K. Schonitzer

REFERENCES Arten derAndrena labialisGruppe (Hymenoptera,
Apoidea, Andrenidae), Linzer Biol. Beitr. 27,

Dylewska M. (1987) Die GattungndrenaFabricius 823-850.
(Andrenidae, Apoidea) in Nord- und Mitteleuropa, Schwarz M., Gusenleitner F., Westrich P., Dathe H.H.
Acta Zool. Cracov. 30, 359-708. (1996) Katalog der Bienen Osterreichs, Deutsch-

Jander R. (1976) Grooming and pollen manipulation in  12nds und der Schweiz (Hymenoptera, Apidae),
bees (Apoidea): the nature and evolution of move- ENtomofauna Supplement 8, 1-398, Ansfelden.
ments involving the foreleg, Physiol. Entomol. 1, Stockhert E. (1942)ndrena proximé. und ihr bisher
179-194. unbekannter “DoppelgangerAndrena alutacea

Miiller A., Krebs A., Amiet F. (1997) Bienen, Mit- n. sp. (Hym. Apid.), Mitt. Minch. Entomol. Ges. 32,
teleuropaische Gattungen, Lebensweise, Beobach- 36-252.
tung, Naturbuch Verlag, Augsburg. Strand E. (1913) Apidae aus Pingshiang (Stid-China),

Pasteels J.J., Pasteels J.M. (1977) Etude au microscope 9€S@mmelt von Herrn Dr. Kreyenberg, Arch.
électronique a balayage des scopas collectrices de Naturgesch. A3, 103-108.
pollen chez les Andrenidae (Hymenoptera, ApoideaWWarncke K. (1968) Die Untergattungen der west-
Andrenidae), Arch. Biol. (Bruxelles) 90, 113-130.  palaarktischen BienengattusgdrenaF., Mem.

Schmid-Egger C., Scheuchl E. (1997) lllustrierte Bes- ESt. Mus. Zool. Univ. Coimbra 307, 1-111.
timmungstabellen der Wildbienen DeutschlandsWestrich P. (1989) Die Wildbienen Baden-Wrttem-
und Osterreichs. Band Ill: Andrenidae — Eigenver-  bergs, Band | u. Il — Ulmer Verl., Stuttgart.
lag Scheuchl, Velden. Westrich P., Schmidt K. (1987) Pollenanalyse, ein

Schonitzer K., Grinwaldt W., Gusenleitner F.,  Hilfsmittel beim Studium des Sammelverhaltens
Osytshnjuk A.Z., Schuberth J. (1995) Klarung von  von Wildbienen (Hymenopera, Apoidea), Api-
Andrena forsterellamit Hinweisen zu den anderen dologie 18, 199-214.

To access this journal online:
www.edpsciences.org




