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Abstract 

Melitta schmiedeknechti Friese 1899 is reported for the first time in Italy. The species was collected in two different localities, 

mainland Sicily and Lampedusa, expanding its known range. Localities and flora visited are reported and, in addition, barcoding of 

two specimens was carried out. 
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Introduction 

The genus Melitta Kirby 1802, the most widespread and 

speciose genus of the family Melittidae (Michez and 

Eardley, 2007), includes 19 species in Europe of which, 

according to the bibliographic checklist of Italian wild 

bees (Comba, 2019), six species are reported for Italy: 

Melitta dimidiata Morawitz 1876; Melitta haemorrhoi-

dalis (F. 1775); Melitta tomentosa Friese 1900; Melitta 

leporina (Panzer 1799); Melitta nigricans Alfken 1905; 

and Melitta tricincta Kirby 1802. During surveys carried 

out in some Sicilian areas, Melitta schmiedeknechti 

Friese 1899 was collected. The species is here reported 

for the first time in Italy, Sicily. 

Materials and methods 

The specimens were collected by sweep net during ento-

mological surveys in Sicily, in Lampedusa Island (figure 

1A) and Trapani province (figure 1B) and subsequently 

brought to the laboratory and identified using comparison 

material and taxonomic literature (Michez and Eardley, 

2007). Besides, DNA barcode was performed. Examined 

material is preserved in the Collection of CREA-AA (Re-

search Centre for Agriculture and Environment, Bologna, 

Italy). 

Molecular analysis and DNA barcode 
Two different methods were used to generate DNA bar-

codes. 

Total DNA was extracted from the right hind leg (Cor-

nalba et al., 2020; Villalta et al., 2021), and dissected 

from the female collected in Lampedusa and the male 

from Selinunte. Simultaneously, a sterile microbiological 

swab soaked with digestion buffer was gently rubbed 

over the sternia of each Melitta specimen, following the 

protocol described in Cilia et al. (2022). A yellow label 

with the code “MSI_001” and “MSI_002” was placed un-

der the female and male voucher specimens, respectively. 

Legs and swabs from the two specimens were each 

placed in two 2 mL microtubes filled with 1 mL digestion 

buffer and incubated for 18 hours at 56 °C. Total DNA 

purification was performed using a phenol-chloroform 

extraction (UltrapureTM Phenol:Chloroform: Isoamyl 

Alcohol, ThermoFisher Scientific, Waltham, MA, USA), 

as reported by Cilia et al. (2022). The obtained DNAs 

were quantified using the spectrophotometer Infinite 200 

PRO NanoQuant™ (TECAN Life Technologies, Männe-

dorf, Switzerland) and stored at −20 °C until the analysis. 

Double-distilled Rnase-Dnase-free water was used as a 

negative control for all of these processes. 

Amplification of mithocondrialDNA (mtDNA) was per-

formed using primer pairs able to amplify a 710-bp frag-

ment within the highly conserved region coding for the 

Cytochrome C oxidase subunit I (COI) gene: LCO1490 

(5’-GGTCAACAAATCATAAAGATATTGG-3’) and 

HC02198 (5’-TAAACTTCAGGGTGACCAAAAAATCA-

3) (Folmer et al., 1994). The PCR and amplicon visualiza-

tion were performed as described in Cilia et al. (2022). The 

obtained amplicons were purified using ExoSAP-IT Ex-

press (ThermoFisher Scientific) and were then sequenced 

through the standard Sanger methodology. The obtained 

sequences were analysed using BioEdit (Hall, 1999) to 

create the consensus one aligning forward and reverse se-

quences and BLAST (using megablast algorithm) (Alt-

schul et al., 1990). 

Results 

Examined specimens 
1 ♀, ITA, Lampedusa, AG, Cala Guitgia, 35°29'56.17"N 

12°35'54.18"E, 1.III.2022, Lo Verde G. leg., on Glebi-

onis coronaria (L.). 

1 ♂, ITA, Lampedusa, AG, Cala Guitgia, 35°29'56.17"N 

12°35'54.18"E, 1.III.2022, Lo Verde G. leg., on Glebi-

onis coronaria (L.). 

1 ♂, ITA, Sicily, Castelvetrano, TP, Selinunte, 

37°35'07.83"N 12°50'08.21"E, 13.XII.2021, Lo Verde G. 

leg. 
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Figure 1. Point of sampling (in white) of M. schmiedeknechti in Cala Guitgia (Lampedusa, Italy) (A) and in Selinunte 

(Sicily, Italy) (B). Map source: ArcGIS Online basemap. 

● 

●
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Figure 2. M. schmiedeknechti female, Lampedusa (Italy). (A) dorsal habitus; (B) lateral habitus; (C) head, frontal 

view; (D) head, lateral view; (E) scutum; (F) propodeum. Scale bar: 2 mm. 

Figure 3. M. schmiedeknechti male, Lampedusa (Italy). (A) dorsal habitus (scale bar: 2 mm); (B) lateral habitus (scale 

bar: 2 mm); (C) head, lateral view (scale bar: 2 mm); (D) sternum 7 (scale bar: 0.5 mm); (E) sternum 8 (scale bar: 

0.5 mm); (F) genitalia (scale bar: 0.5 mm). 

Identification 
M. schmiedeknechti specimens can be primarily dis-

criminated by the labial palpus which is as long as glossa, 

the galea mat on the outer surface, the malar area shorter 

than the second antennal segment (figure 2D), the pro-

podeal triangle as wide as metanotum (figure 2F) and the 

scutum, scutellum and propodeum mat and sculptured 

(figure 2E) (Michez and Eardley, 2007). 

The female (figure 2A, 2B), in addition to the charac-

ters listed above, can be recognized, as stated by Michez 

and Eardley (2007), by the clypeus densely punctate and 

with an impunctate midline (figure 2C), the first tergum 

reddish and the terga 2 and 3 black and by the prepygidial 

fimbria black with few white hairs laterally. 

The male (figure 3A, 3B), instead, can be recognized 

by antennomeres from 4 to 12 slightly convex ventrally 

(figure 3C), the terga without apical hairbands, and the 

fifth sternum with a straight apical margin. Furthermore, 

the apicolateral processes of sternum 7 are swollen (fig-

ure 3F), and sternum 8 is almost bald with the apical area 

circle-shaped (figure 3E). The gonostylus is truncate ap-

ically, with the external margin shorter than the external 

margin of the gonocoxite (figure 3D). 

According to Michez and Eardley (2007) Melitta maura 

(Perez 1896) can be excluded in female and male speci-

mens by observing the malar area which is longer than the 

length of the second antennomere (malar area shorter than 

the length of the second antennomere). Melitta aegyptiaca 

(Radoszkowski 1891) can be excluded, in female speci-

mens, as the apex of the clypeus is sparsely punctate and 
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lacks a non-punctate midline. Furthermore, in both sexes, 

the scutum is posteriorly shiny, whereas it is completely 

sculptured in M. schmiedeknechti. 

DNA barcode 
The COI region was successfully amplified and se-

quenced from the analysed specimens. The same se-

quence was obtained using both different methods. The 

BLAST analysis confirmed the identification, showing 

high similarity to the specimen of M. schmiedeknechti 

(Accession Number KC253169.1) [Query cover: 100%; 

E-value: 0.0; Percentage of identity: 99.30%] (Dellicour 

et al., 2014). The sequences were deposited in GenBank 

(OQ625281 and OQ625282, male and female specimens, 

respectively). 

Ecology 
According to Michez and Eardley (2007) the flight pe-

riod of the species is from the beginning of February to 

the end of April, but the male specimen collected in Sic-

ily in December extends the flight period. The visited 

plants are Oxalis pes-caprae L. (Oxalidaceae), Reseda 

sp. (Resedaceae), Fabaceae (Michez and Eardley, 2007), 

and Glebionis coronaria (L.) Cass. ex Spach (Aster-

aceae) (present study). 

Distribution 
Canaries, Morocco, Tunisia, Libya (Cyrenaica), Egypt, 

Israel (Michez and Eardley, 2007) and Saudi Arabia 

(Shebl et al., 2016), Italy (present study) 

The disjointed distribution leads to the occurrence of 

two separate populations, which are considered subspe-

cies on morphological traits (Michez and Eardley, 2007; 

Shebl et al., 2016): Melitta schmiedeknechti tunensis 

Warncke 1973 (Canary Islands, Morocco and Tunisia), 

which has face and scutum with yellowish or yellowish-

brownish hairs and Melitta schmiedeknechti 

schmiedeknechti Friese 1899 (Libya -Cyrenaica-, Egypt, 

Israel and Saudi Arabia), which instead has fuscous hairs 

intermixed with lighter ones on face and scutum. Given 

the locality of occurrence and the absence of fuscous 

hairs, we assign the specimens found in Sicily to the sub-

species tunensis. 

Discussion and conclusion 

We report M. schmiedeknechti from Sicily and Lampe-

dusa, two areas of particular interest concerning the Hy-

menoptera Apoidea fauna. Sicily is the most biodiverse 

region in Italy with regards to the Hymenoptera Apoidea 

(Comba, 2019), due to the central position of the island 

in the Mediterranean Basin. Despite being the subject of 

intensive research (Mazzeo et al., 2007; 2019; Turrisi et 

al., 2022), new species are still being reported (Bella et 

al., 2020). 

The Island of Lampedusa, regardless of being a very 

interesting island in terms of fauna due to its proximity 

to the coast of Tunisia and its geological history, has been 

relatively under-sampled in terms of Hymenoptera Apoi-

dea (Pagliano and Scaramozzino, 1995; Pagliano, 2003; 

2011; Romano, 2020). Our finding adds a new element 

regarding the ecology of the species, as it adds the Aster-

aceae among the botanical families visited by this spe-

cies. 

The discovery of M. schmiedeknechti in Sicily, high-

lights the importance of further faunistic research in Sic-

ily and the surrounding islands. Furthermore, it raises the 

question of whether the species is undergoing a period of 

range expansion due to climate change as reported for 

other species in Europe (Banaszak et al., 2019; Borański 

et al., 2021; Biella et al., 2022), has merely been over-

looked in the past years or has arrived by accidental in-

troduction. Further studies are therefore needed both to 

increase the faunal knowledge of the region and to better 

understand the dynamics of species movements in rela-

tion to climate change. 
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