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Abstract

During studies of European orchids in anthropogenic habitats (such as roadsides, cemeteries, and tree plantations),
we unexpectedly encountered previously unrecorded occurrences of Ophrys tetraloniae in Montenegro and Bosnia
and Herzegovina. By utilising taxonomically verified data from both published literature and online resources, we
present an updated distribution map for the species. Considering recent climatic trends and the expansion of other
orchid species with similar habitat preferences, a northward range extension of Ophrys tetraloniae is likely. In
Montenegro, we documented pseudocopulatory pollination by a male Eucera fulvescens. A comparison of the
phenology of Ophrys tetraloniae and its pollinator revealed that, although both the orchid's flowering period and
the bee's swarming period span approximately two months, the median date of the orchid's flowering is
significantly earlier (4th June) than the median date of the bee's swarming (1st July). This phenological discrepancy
may be attributed to deceptive pollination: earlier-flowering individuals of the orchid are more likely to encounter
virgin and naive male bees of the protandrous species, thereby enhancing reproductive success.
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Introduction

The species Ophrys tetraloniae W.P. Teschner was first described from Northern Istria, Croatia, with
the type specimen collected on Mount Kobiljak near Prodani (Teschner 1987). It differs from the more
widespread Ophrys holosericea (Burm. f.) Greuter (syn. O. fuciflora (F.W. Schmidt) Moench) in its
later flowering period (from late May to early July), smaller flowers (labellum 7-11 mm long and 8-13
mm wide), its slender and delicate habit (15-60 cm tall), and a different pollinator. The specific epithet
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refers to the name previously used for its pollinator (Tetralonia fulvescens = Eucera fulvescens).
According to the most recent and comprehensive European orchid monograph (Kreutz 2024), the
species is currently known only from Croatia and Italy (Piedmont, Liguria, Lombardia, Friuli Venezia
Giulia, Abruzzo, Umbria, Cilento, and Molise). The Flora Croatica Database (Nikoli¢ 2013+) and the
GBIF (2024a) report additional occurrences from Croatia, predominantly along the Adriatic coast, and
O. tetraloniae has also been recorded in Slovenia (Ravnik 2002; Dolinar 2015).

Materials and methods

The geographic coordinates of the two newly discovered locations were determined using a Garmin
GPS handheld device in WGS 84 format.

For the phenological study of both species, we only included records with an exact date (to a
single day), and for Ophrys tetraloniae, specific identification was validated through photographic or
herbarium documentation (Table 1). The observation/collection dates were converted to ordinal days,
where 1st January corresponds to day 1, and 31st December corresponds to day 365. A two-sample t-
test was used to compare the temporal distribution of observations for both species.

Table 1. Source of data and number of records used for flowering phenological characterisation of Ophrys
tetraloniae and for the swarming phenological characterisation of Eucera fulvescens.

Ophrys tetraloniae
GBIF (2024a): 43
Facebook (2024): 19
JACQ consortium (2004): 2
Italia Felix (2024): 1
Paulus (2014): 2
Baumann et al. (2006): 1
Delforge (2006): 2
Delforge (2001): 1
GIROS (2016): 1
Soca (2014): 1
Kreutz (2024): 2
Own observations: 3
Eucera fulvescens
GBIF (2024b): 126
Paulus (2014): 2
Own observation: 1

The distribution map of Ophrys tetraloniae was created using data from the GBIF (2024b), Flora
Croatica Database (Nikoli¢ 2013+), and Dolinar (2015) with QGIS Desktop 3.30.2 software.

Results

Data to the distribution of Ophrys tetraloniae

The species was discovered in two previously unknown localities, thus representing a new addition to
the vascular flora of Bosnia and Herzegovina and Montenegro.

. Bosnia and Herzegovina: Sutjeska Valley, near the public road M20 (43.37546°N 18.72577°E,
665 m altitude), 4th July 2023, A. Molnar V., Sz. Kis, H. Bak & R. Fekete, photodocumented (Fig. 1:
A-C); 2 flowering specimens located 20 and 30 cm from the road;

38



MOLNAR V. ET AL.

. Montenegro: Bar, near Brijege, along the public road M2 (42.23898°N, 19.02228°E, 283 m
altitude), 9th June 2010, A. Molnar V. & M. Ovari, photodocumented (Fig. 1: D—F); approximately 50
flowering individuals 1-10 m from the road.

v

Figure 1. Photodocumentation of Ophrys tetraloniae in Bosnia and Herzegovina (Sutjeska Valley, 4th July 2023,
A-C) and Montenegro (near Brijege, 9th June 2010, D-F). Photographs by A. Molnéar V. (A, B, F), M. Ovari (D,
E), and Sz. Kis (C).

Pollination and phenological characteristics

On 9th June 2010, at the Montenegrin site, we observed and documented pseudocopulatory pollination
behaviour by a male longhorn bee on four flowers of an individual of Ophrys tetraloniae. The pollinator
spent 10-30 seconds on the flowers, and the pollinia of the visited flowers adhered to its head (Fig. 1F).
Based on photographic documentation, the species was identified by Hannes Paulus as Eucera
fulvescens (Giraud, 1863) [syn. Tetralonia fulvescens Giraud, 1863; Tetraloniella fulvescens (Giraud,
1863)].

The phenological data (Tablel) allowed for a comparison of the timing of orchid flowering and
pollinator swarming (Fig. 2). Based on 78 observations, Ophrys tetraloniae flowering occurred over a
55-day period, from the earliest on 14th May 2013 to the latest on 8th July 2010. The median day of
flowering was 4th June (median ordinal day + SD = 155 + 10.4). Swarming of Eucera fulvescens lasted
approximately 66 days annually, with the earliest recorded on 31st May 2020 and the latest on 8th
August 2014. The median day of swarming was 1st July (median ordinal day + SD = 182 + 14). The
first, median, and last days of orchid flowering were 17, 26, and 29 days earlier, respectively, than the
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corresponding days for pollinator swarming. A two-sample t-test revealed a significant difference (p <
0.01) between the timing of orchid flowering and pollinator swarming.
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Figure 2. Phenogram of Ophrys tetraloniae and its pollinator, Eucera fulvescens. The green columns show the
frequency of orchid flowering observations (n = 78) and the red columns show the relative frequency of pollinator
observations (n = 129).

Discussion

We detected new occurrences of Ophrys tetraloniae in two Balkan countries (Bosnia and Herzegovina,
Montenegro). The species appears to be more widespread (Fig. 3) in the Adriatic coastal area than
previously thought (Kreutz 2024; Delforge 2006), and its distribution is not confined only to Croatia,
Italy, and Slovenia. Similar to other European orchid species (Fekete et al. 2017, 2019, 2020, 2023), O.
tetraloniae is capable of colonising grassy road verges. The new site in Bosnia and Herzegovina is
situated approximately 90 km from the Adriatic coast and the species is also known from Croatia,
northeast of Zagreb, around 140 km from the Adriatic sea (Nikoli¢ 2013+). Based on these findings,
further spread of the species is anticipated, as several orchid species (eg. Himantoglossum adriaticum
and H. calcaratum) in the region are known to be expanding northwards (Molnar V. et al. 2024; Téth
& Teleki 2024; Kacsinecz et al. 2025). Its distribution is unlikely to be constrained by the absence of its
specific pollinator, as occurrences of Eucera rufescens are known further north, including in Austria,
near Vienna (GBIF 2024b).

It is noteworthy that the phenology of Ophrys tetraloniae and its pollinator, Eucera fulvescens,
differ significantly. While overlap in the phenology of both species is essential for successful pollination,
the flowering peak of O. tetraloniae precedes the swarming peak of E. fulvescens. This discrepancy may
be attributed to the deceptive nature of the relationship. Orchids with deceptive pollination strategies
typically flower earlier than rewarding orchids (Internicola et al. 2008; Internicola & Harder 2012;
Pellissier et al. 2010). As pollinators learn to avoid deceptive flowers (Schiestl 2005; Gaskett 2011),
earlier-flowering orchids are more likely to encounter naive, virgin pollinators. This is particularly
significant in the case of pseudocopulatory pollination by male individuals of protandrous bee species
(Vereecken & Patiny 2005).
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Figure 3. Distribution of Ophrys tetraloniae.
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