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Summary

Lipińska M. M., archiLa MoraLes F. L., Giłka W., Beuk P. L. Th. & szLachetko D. L. 2019. First report on effective pol-
lination of Masdevallia floribunda, M. tuerckheimii and their hybrid (Orchidaceae-Pleurothallidinae) by Zygothrica fruit 
flies (Diptera-Drosophilidae) in Guatemala. – Phyton (Horn, Austria) 59 (1–2): 27–33, with 3 figures.*

The first report on pollination of two Neotropical orchid species, Masdevallia floribunda LindL., M. tuerckheimii 
aMes and their hybrid by fruit flies is presented. Two presumably undescribed species of the genus Zygothrica, tenta-
tively named as Zygothrica spec. 1 and spec. 2, were observed as pollinators. The distinct hypercephaly in the examined 
males, the transparent wing membrane lacking infuscations or markings in both sexes indicate that Zygothrica spec. 1 is 
a member of the caudata subgroup of the dispar species group. The exact affinities of Zygothrica spec. 2 are uncertain, but 
this species resembles Z. mesopoeyi BurLa. Our observations evidenced that the Masdevallia flowers attract both males 
and females of Zygothrica, and that both can carry the pollinia. The Estación Experimental de Orquídeas de la Familia 
Archila, a seminatural plantation located in a cloud forest of Guatemala, is a place of intense pollination activity by Zy-
gothrica adults on the flowers of the two Masdevallia species, which also leads to effective and frequent hybridization.

1. Introduction

Orchids are well known as one of the most ad-
vanced groups of flowering plants in the context of 
adaptation to different forms of zoogamy (especial-
ly entomogamy). The pollination by flies (myophily), 
with all its variations, is the second most common 
pollination pathway in the Orchidaceae, with pol-
lination by species of about 20 families of Diptera 
being known (christensen 1994). According to dif-
ferent estimates (e.g. van der pijL & dodson 1966, 
christensen 1994), 15 to 25 % of orchid species are 
pollinated primarily by flies. One of the two largest 
myophilous groups among the orchids is the Neo-
tropical subtribe Pleurothallidinae LindL. (van der 
pijL & dodson 1966).

Many studies have proven the high specificity of 
relationships in pollination systems in Orchidaceae, 

but these mostly concern species pollinated by 
groups of Hymenoptera (for instance, euglossine 
bees; e.g. dressLer 1968, WiLLiaMs & dodson 1972, 
ackerMan 1983), the pseudocopulatory mechanism 
in Ophrys L. (Borg-karLson 1987, pauLus & gack 
1990), and pollination by ants in Zosterophyllan-
thos szLach. & Marg. (archiLa & BertoLini 2015b) 
also known as Darwinian mimicry (archiLa & Ber-
toLini 2015a). Myophily in orchids is still quite ne-
glected, with only few research papers published up 
to date (e.g. BorBa & seMir 2001), including the 
studies of Pouyanian mimicry (pseudocopulation) 
in Lepanthes sW. (archiLa 2001).

According to treMBLay 1992, specialization to a 
specific pollinator is a common feature in the Or-
chidaceae. However, later studies suggested that 
this is an exception among angiosperms and gener-
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alized systems are more common (oLLerton 1996, 
Waser & al. 1996). Several observations revealed 
the low fidelity and low specificity between plant 
species and flies in many orchid groups (christens-
en 1994), and few proved a more specific relation-
ship between plants and their pollinators (e.g. BorBa 
& seMir 1998).

2. Materials and methods

The material was collected at the “Estación Ex-
perimental de Orquídeas de la Familia Archila”, 
Cobán (Guatemala), in December 2017. The fly 
adults were photographed and then taken alive di-
rectly from orchid flowers using a hand net. The 
specimens were preserved in a mixture of ethanol, 
glycerine and formaldehyde, and rinsed in 70 % and 
30 % ethanol and in water to recover natural col-
oration. The microphotographs were made using a 
Leica M205A microscope and the LAS Montage 
multifocus. The dipteran specimens were identified 
using the keys by BurLa 1956 and griMaLdi 1987.

3. Results and discussion 

3.1. Pollinated orchids

Masdevallia ruíz & pav. is probably one of the 
most recognizable members of the Pleurothallidi-
nae. The genus comprises about 350 species distrib-
uted from southern Mexico to southern Brazil (Luer 
1986), with the highest diversity in the Andes of Co-
lombia, Ecuador, Peru and Bolivia. The plants are 
caespitose and have fleshy, smooth leaves. The often 
brightly colored, large and showy flowers common-
ly have long-tailed sepals and obscure, small petals 
(Fig. 1).

During our studies on orchid biology carried 
out at the Estación Experimental de Orquídeas de 
la Familia Archila in Cobán (Guatemala), we ob-
served fly pollination in two species of the genus 
Masdevallia, M. floribunda LindL. and M. tuerck-
heimii aMes. Both species were found on the trunks 
of numerous trees located across the area of the 
Station (e.g. Coffea arabica L., Citrus sinensis (L.) 
osBeck and Eugenia paniculata jacq.). All of them 
were located in a rather shady area. Both Masdeval-
lia species spread naturally across the Station. The 
flowering period of these two species ranges from 
June to February, coinciding with the rainy season. 

Masdevallia floribunda (Fig. 1B) occurs typi-
cally on trees in moist to wet forests, at an elevation 
of about 900 to 1,200 m (WooLWard & LehMann 
1896). Its distribution range extends from Mexico 
to Honduras. Plants are epiphytic, erect-spreading 
and clustered. The secondary stem is covered with 
short papery sheaths when young. The leaves are 
somewhat glossy, broadest above the middle, leath-

ery, with glossy petiole, rounded at the apex and 
grooved along the midrib. Inflorescences are single-
flowered, arising from the base of the leaf, spread-
ing. The sepals are whitish, finely dotted and slight-
ly tinged with crimson. The dorsal sepal is erect to 
reflexed, joined to the lateral sepals, and abruptly 
tapering into a cauda. The lateral sepals are fused, 
yellow at the base, with brownish-yellow to green-
ish, pointing-down to reflexed caudae. The petals 
are linear-oblong, white and toothed at the truncate 
tip. The lip is hinged to the column-foot, reflexed at 
tip, white with crimson dots and a yellow tip. The 
column is greenish with purple edges. The anther 
produces two obovoid pollinia.

Masdevallia tuerckheimii (Fig. 1D) occurs in 
wet lower mountain rain forest, at an altitude of c. 
750–800 m. This species is locally abundant along 
creeks and in gallery forests, on shaded tree trunks. 
Its distribution range covers Mexico (Chiapas) and 
Guatemala. Plants of M. tuerckheimii are epiphytic, 
caespitose herbs. Their stems are terete, sulcate, 
very short and covered by two membranaceous 
sheaths. The leaf blades are convex, arcuate, oblan-
ceolate-spatulate with the apex obtuse-subacute 
and the base attenuate into a sulcate petiole. Inflo-
rescences in this species are short, pendulous and 
facultatively bifloral. If the first flower has been 
pollinated, the plant does not form the second one, 
but when the first flower fails, the second one devel-
ops. The sepals form a basal tube. The dorsal sepal is 
usually yellowish, slightly tinged with purple at the 
opening of the tube. The lateral sepals are usually 
pinkish or creamy-white with many clustered dots 
and/or short, transverse, purple stripes and yellow 
caudae. The petals are white, very similar to the lip 
which additionally is spotted with purple. The dor-
sal sepal is partially united with the lateral ones, 
rhombic, abruptly caudate. The lateral sepals are 
connate, forming an obovate to transversely ellip-
tic-oblong blade, abruptly bicaudate. The petals are 
oblong, truncate, erose-dentate at the apex, with a 
marginal keel in the lower margin. The lip is short-
clawed, oblong, with two plates separated by an 
axial groove, truncate-obtuse, deflexed, thickened 
and erose-dentate at the apex. The column is slen-
der, subclavate, slightly arcuate, cream-white with 
a solid purple line on the ventral margins and the 
clinandrium. The two pollinia are ovoid-subclavate, 
compressed, with a small viscidium. 

Masdevallia floribunda and M. tuerckheimii are 
often considered as conspecific. However, the latter 
species can be delimited by the larger, darker and 
more showily colored flowers (yellow caudae and 
densely purple-spotted sepals), less floriferous hab-
it, and short, pendulous inflorescences. The appear-
ance of the flowers of M. tuerckheimii is very differ-
ent from that of M. floribunda. Clearly, M. floribun-
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Fig. 1. Masdevallia. (A) Habit (phot. M. veLiz). – (B–D) Flowers. (B) Masdevallia floribunda, (C) hybrid of M. floribunda × 
M. tuerckheimii, (D) M. tuerckheimii.
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da is a species of cloud forests and M. tuerckheimii 
is a species of tropical rain forests. However, there 
are ecotone zones between these two ecosystems 
where both species and some intermediate individ-
uals (hybrids, Fig. 1C) can be found.

3.2. Pollinators

Further studies led us to the identification of 
the pollinators as representatives of the genus Zy-
gothrica WiedeMann (Diptera-Drosophilidae). This 
species-rich genus is widely distributed in the Neo-
tropical and Indopacific regions. As griMaLdi 1987 
reports, swarms of these dipterans can be found 
above bracket fungi (e.g. Polyporus tricholoma) 
that grow from fallen rainforest trees in Latin 
America. However, the most prominent and princi-
pal hosts of Zygothrica seem to be bulky and fleshy 
flowers where the larvae may feed (griMaLdi 1987). 
It was indicated that members of ten angiosperm 
families are recorded as hosts of those florophagous 
dipterans: Acanthaceae juss. (Aphelandra r. Br.), 
Campanulaceae juss. (Centropogon c. presL), La-
miaceae Martinov (cited as Labiatae; Salvia L.), Fa-
baceae LindL. (cited as Leguminosae; Erythrina L.), 
Liliaceae juss., Marantaceae r. Br. (Calathea g. 
Mey.), Musaceae juss. (including Heliconiaceae na-
kai), Passifloraceae juss. ex rousseL (Passiflora L.), 
Solanaceae juss. (Brunfelsia L., Cestrum L.), Costa-
ceae nakai (Costus L., Dimerocostus kuntze), and 
Zingiberaceae Martinov (Hedychium j. koenig). In 
terms of numbers of dipterans reared, the order 
Zingiberales griseB. (Heliconiaceae, Marantaceae, 
Musaceae, Zingiberaceae) appears to be the most 
important host group (griMaLdi 1987). According to 
endara & al. 2010, some Orchidaceae (Dracula 
Luer) can also be hosts for Zygothrica species.

The Zygothrica adults are defined by a promi-
nent and sharp facial carina, a medially cleft oral 
margin, and a sclerotized proboscis with an acute 
joint between the mentum and submentum (gri-
MaLdi 1987). Adult males of over a dozen of species 
have their heads broadened (hypercephaly), up to 
three times wider than the thorax - the body pro-
portions being the most conspicuous character for 
Zygothrica (Fig. 2A, 2B). The presently examined 
Zygothrica adults belong to two, presumably unde-
scribed species, thus they are tentatively named as 
Zygothrica spec. 1 and spec. 2. The distinct hyper-
cephaly in the examined males, with a head/thorax 
width ratio of c. 1.5 and the transparent wing mem-
brane lacking infuscations or markings (Fig. 2A, 
2B) indicate that Zygothrica spec. 1 belongs to the 
caudata subgroup of the dispar group. Following 
the key by BurLa 1956, Zygothrica spec. 2 keys out 
under Z. mesopoeyi, however, this species has so far 
only been recorded from SE Brazil and was defined 

as incertae sedis (group membership unknown) by 
griMaLdi 1987. The only relative that has been re-
corded that far north is Z. poeyi sturtevant (the 
atriangula species group sensu griMaLdi 1987), 
though a color pattern on the abdomen of this spe-
cies differs distinctly from that found in the pres-
ently examined specimens (Fig. 2C). Consequently, 
we recognize our specimens as Zygothrica spec. 2 
aff. mesopoeyi BurLa.

3.3. Pollination

Our investigation proves that Masdevallia spe-
cies attract both males and females of Zygothrica 
and that both can carry the pollinia. According to 
our observations, they landed on the tepals and, af-
ter a few minutes of exploring the flower surface, 
they reached the lip region. The deposition of pol-
linia occurred when the fly entered the space be-
tween lip and column. The pollinia got attached to 
proximal abdominal tergites right behind the post-
notum, between the wing bases, and protruded dis-
tinctly above the body from in between the wings, 
as shown in Fig. 3. On occasion several female and 
male individuals were observed at the same time on 
a single Masdevallia flower (Fig. 3A), which may 
suggest that flowers of these orchids are a place of 
habitual feeding and mating. The flies visited flow-
ers regularly, from the early morning until dusk.

4. Conclusions

Myophilous flowers are relatively small, simple, 
actinomorphic, bright to dull colored (brown or 
green, often marked with dark spots or stripes) and 
with nectar produced in open shallow nectaries. 
The floral odor may be musky, slightly sweet and 
fruity, or malodorous (endress 1994, kite & al. 1998, 
jürgens & al. 2006, johnson & jürgens 2010, hu-
Meau & al. 2011, davies & stpiczyńska 2014, 
stpiczyńska & al. 2015). Flowers of Masdevallia flo-
ribunda and M. tuerckheimii meet almost all those 
criteria. Moreover, following the suggestion by gri-
MaLdi 1987, it may be that M. floribunda and M. 
tuerckheimii deceive their pollinators and, similar-
ly to the closely related genus Dracula (e.g. endara 
& al. 2010), mimic a fungus. Further research, in-
cluding chemical and micromorphological analysis, 
is needed to find out how exactly those Masdevallia 
species attract their pollinators. 

Coexistence of both orchid species in a relative-
ly small area, together with sharing the same habi-
tat, flowering time and pollinators, point towards 
possible hybridization and existence of natural hy-
brids between both examined Masdevallia species. 
The Estación Experimental de Orquídeas de la Fa-
milia Archila is located in a cloud forest, at an alti-
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Fig. 2. Zygothrica. (A, B) Zygothrica spec. 1, hypercephalic male in lateral (A) and ventral view (B). – (C, D) Zygothrica 
spec. 2, female in lateral view (C) and its wing (D).
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Fig 3. Adult Zygothrica specimens bearing Masdevallia pollinia (A–E).
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tude of 1,320 m above sea level, from where plants 
of M. tuerckheimii were taken to the Station, closer 
to the M. floribunda. This apparently boosted the 
pollination activity of the Zygothrica adults on the 
flowers of both orchid species and effectively stimu-
lated hybridization. 
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