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Abstract 
The Chinese banyan (Ficus microcarpa) is an Australasian fig tree commonly 
planted in urban and semi-urban sites throughout the warmer parts of the world. 
Assisted by its host-specific mutualist pollinator Eupristina verticillata (Agaonidae), 
F. microcarpa often manages to colonise urban areas outside its native range and 
can invade natural habitats. In Cyprus, the species is widely planted in city centres, 
town squares and parks, where seedlings have been observed. Increasing numbers 
of fig wasp species of Asian origin are being recorded from the Mediterranean and 
it appears that the pace of colonisation of F. microcarpa is increasing. Fig surveys 
in Cyprus during the last seven years have uncovered a total of 11 fig wasp species 
associated with F. microcarpa. The composition of the fig wasp fauna is described 
here. It includes two species previously unknown from the Western Palearctic: 
Sycophila petiolata Chen (Eurytomidae) and an undescribed species of uncertain generic 
affinity (Pteromalidae, Epichrysomallinae) that we refer to as “Eufroggattisca sp. indesc.”. 
The distribution, ecology and relationships of the Cypriot fig wasps associated with 
the Chinese banyan are discussed, together with their potential impacts on the 
spread of their host plant. 

Key words: Agaonidae, alien species, biological invasions, Eurytomidae, first 
records, Eastern Mediterranean, Pteromalidae 

   
Introduction 

Increasing global trade is resulting in plants and animals being transported 
outside their native ranges at unprecendented rates (Hulme 2009; Seebens 
2019). As a result, approximately 14,000 species are currently considered as 
alien to Europe, with a large proportion of them being plants (EASIN 2022). 
Various representatives of the genus Ficus L., have been introduced from 
their tropical and subtropical regions of origin and have been planted as 
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ornamental foliage in urban and semi-urban areas, mainly due to their 
inability to set seed wihout their obligate wasp-pollinators (Speciale et al. 
2015; Wang et al. 2015b; Compton et al. 2020b). Among them, native to 
Asian and Indo-Australian regions Ficus microcarpa (L.), also known as 
the Chinese or Malayan banyan and the Cuban or Indian laurel, has been 
transported around the globe as an ornamental tree planted in urban 
habitats such as gardens, parks and town squares (Berg et al. 2005; van 
Noort et al. 2013). However, the extensive import and planting of F. microcarpa 
has led to the unintentional introduction and frequent establishment of fig 
wasps and other insects associated with the plant world wide, including its 
obligate pollinator, a fig wasp belonging to the Eupristina verticillata species 
complex (Hymenoptera: Agaonidae) (Wang 2014; Compton et al. 2020b). 

Pollination by E. verticillata has allowed this invasive alien plant to 
reproduce, and its ripe figs are dispersed by birds and ants (Kaufmann et 
al. 1991; de Figueiredo et al. 1995; Shanahan et al. 2001). New plants can 
become established in urban settings from where they can spread into 
semi-natural and natural environments (Wang et al. 2015a). Ficus microcarpa 
has been reported to damage infrastructure (i.e. buildings and walls), while 
sidewalks made slippery by fallen figs, and clouds of wasps circling the 
trees, constitute a public nuisance and possible health hazard (Ramírez and 
Montero 1988; Starr et al. 2003; Wang et al. 2015a; Demetriou 2021). 
Additionally, in Hawaii, Bermuda and the Neotropics, F. microcarpa has 
been found to compete with and replace native plant species (Ramírez and 
Montero 1988; Starr et al. 2003; S.G. Compton unpublished data). 

A number of fig wasp species associated with F. microcarpa have been 
recorded, and even described as new species, from areas of introduction, 
outside the natural range of their host plants (Wang et al. 2015a). These 
species form a polyphyletic assemblage representing the families Agaonidae 
Walker, Eurytomidae Walker, Ormyridae Förster and Pteromalidae Dalman 
(van Noort and Rasplus 2021). Agaonids have a coevolved mutualistic 
relationship with their fig tree hosts and act as their only pollinators, and in 
return the plants support the development of the fig wasps (Ramirez 1974). 
On the contrary, representatives from other familes, called non-pollinating 
fig wasps, fall within a variety of functional groups (e.g. gall-inducers, 
kleptoparasites and parasitoids of pollinators or other non-pollinating fig 
wasps) that reduce the plant’s reproductive success by reducing pollen 
dispersal by its mutualists or destroying ovules that could have developed 
seeds (Suleman et al. 2013; van Noort et al. 2013). Therefore, non-pollinating 
fig wasps can potentially act as biological control agents against invasive 
alien fig trees such as F. microcarpa, mitigating their adverse impacts on 
native biodiversity, society and human health (Wang et al. 2015b). 

In Cyprus, F. microcarpa has been extensively planted as an ornamental 
in city centres, roadsides, parks and public gardens. Compton et al. (2020b) 
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reported on the presence of nine alien species feeding on the leaves and 
stems of the Chinese banyan in the Limassol district of Cyprus. Among 
them, only Trioza brevigenae Mathur, 1973 and Josephiella microcarpae 
Beardsley & Rasplus, 2001 are believed to show a specificity towards their 
host plant. Fig wasps tend to be much more host specific. A total of nine 
introduced fig wasp species were collected from F. microcarpa in Limassol 
District by Compton et al. (2020a). In addition two “accidental” captures of 
two fig wasps associates of Ficus sycomorus (L.) were recorded, namely 
Sycophaga sycomori (Linnaeus, 1758) and Apocrypta longitarsus Mayr, 1906, 
both of which were trapped on F. microcarpa. 

Here we report on the fig wasp community of F. microcarpa in Cyprus. 
The species richness, distribution and ecology of the fig wasps as well as their 
impact on F. microcarpa in this Mediterranean island are then  discussed. 

Materials and methods 

Surveys in four major districts of Cyprus were undertaken from 18th April 
to 15th June 2014, April to June 2015, 3rd to 24th June 2017 and from 12th 
September to 25th October 2018 (Compton et al. 2020a; N. Mavrovounioti 
unpublished data; Z. Deal unpublished data; R. Sore unpublished data; 
H. Newton unpublished data). More recent weekly surveys were performed 
in Limassol city centre from February till late May 2021, although fig wasps 
were only detected from 15th April to 31st May 2021 (Demetriou 2021). 
Mature figs at the late C or early D developmental phases were generally 
collected from F. microcarpa trees and stored in 70° ethanol (Wang 2014), 
but the 2018 surveys employed yellow sticky traps (H. Newton unpublished 
data; Compton et al. 2020a). In 2021 fig wasps were collected from the 
leaves using a beating-sheet. 

The collected material was identified under a stereomicroscope using the 
identification keys of Ishii (1934), Beardsley (1998), Chen et al. (1999) and 
van Noort and Rasplus (2021). Reference material is deposited at the 
University of Leeds, UK, the Department of Ecology and Systematics, 
National and Kapodistrian University of Athens, Greece as well as the 
private collection of the second author. 

Results 

A total of 11 fig wasp species were collected (Table 1). The family Pteromalidae 
accounts for eight out of the 11 species. Four species, namely E. verticillata, 
Meselatus bicolor Chen, 1999, Odontofroggatia galili Wiebes, 1980 and 
Sycophila maculafacies Chen, 1999 appear widely distributed in the country 
and were present in all four sampled districts. Limassol district showed the 
highest family and species richness, but was also the most intensively sampled. 

Species were provisionally assigned to functional groups corresponding 
to their known feeding habits or those of related species in the taxonomic 
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Table 1. Fig wasp species collected in Cyprus from 2014–2021, including their year of first record and distributions at district 
level (LA = Larnaca, LI = Limassol, NI = Nicosia, PA = Paphos). 

Taxonomic 
affinities Species 

Year Year of 
first record 

Functional 
group 

Distribution 
within Cyprus 2014 2015 2017 2018 2021 

Agaonidae Eupristina verticillata 
Waterston, 1921 X X X X X 2014 ovule galler LA, LI, NI, PA 

Eurytomidae 
Sycophila maculafacies Chen, 
1999 X X X X X 2014 parasitoid LA, LI, NI, PA 

Sycophila petiolata Chen, 1999     X 2021 parasitoid LI 

Pteromalidae: 
Epichysomallinae 

“Eufroggattisca sp. indesc.”    X X 2018 ovule galler LI 
Meselatus bicolor Chen, 1999 X X X X  2014 ovule galler LA, LI, NI, PA 
Odontofroggatia galili Wiebes, 
1980 X X X X X 2014 ovule galler LA, LI, NI, PA 

Odontofroggatia ishii Wiebes, 
1980 X X    2014 ovule galler LI, NI 

Pteromalidae: 
Otitesellinae 

Micranisa degastris Chen, 
1999    X X 2018 ovule galler LI 

Walkerella microcarpae 
Boucek, 1993 X X    2014 ovule galler NI 

Pteromalidae: 
Sycoryctinae: 
Philotrypesini 

Philotrypesis okinavensis Ishii, 
1934    X  2018 parasitoid LI 

Philotrypesis taiwanensis 
Chen, 1999    X  2018 seed galler LI 

groups to which they belong. Eight out of the collected species are 
phytophagous ovule gall inducers (including the pollinator) and one species 
develops in seeds, Philotrypesis taiwanensis Chen, 1999. The remaining 
three species namely, S. maculafacies and Sycophila petiolata Chen, 1999 
are believed to be parasitoids of Odontofroggatia spp. and possibly other 
epichrysomallines, while Philotrypesis okinavensis Ishii, 1934 is a parasitoid 
of E. verticillata (Wang 2014, 2015a; Wang et al. 2014). 

During the first year of surveys, non-pollinating fig wasps were more 
abundant than the pollinator and M. bicolor was found to exclude other 
wasps from occupied host figs (N. Mavrovounioti unpublished data). However, 
after 2017 a shift in relative abundance was observed, with E. verticillata 
being by far the most abundant species (R. Sore unpublished data; H. Newton 
unpublished data). 

Discussion 

Overall, four species of fig wasps were collected from Larnaca and Paphos, 
five from Nicosia and ten from Limassol. The highest fig wasp species richness 
was recorded from Limassol district, but this may well be attributed to the 
site’s higher collecting effort, with Limassol being sampled during each 
collecting event. In addition, 2018 surveys were performed in autumn, in 
contrast to the others that were carried out in spring and early summer and 
the former provided the first records for “Eufroggattisca sp. indesc.”, 
Micranisa degastris Chen, 1999, Ph. okinavensis and Ph. taiwanensis. The 
use of a beating sheet may also have influenced the results, with S. petiolata 
being recorded for the first time from the Western Palearctic and outside 
its native range in China and Taiwan (Chen 1999; Wang et al. 2015a). Both 
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Figure 1. “Eufroggattisca sp. indet.” (A) and Sycophila petiolata (B), lateral view. Photographs 
by Jakovos Demetriou. 

the use of a beating sheet and sticky traps detected fig wasps active at the 
time in the field rather than in figs and these methods provided additional 
new records. The increase in species recorded may also be attributed to the 
smaller number of figs collected during previous surveys and the possibility 
that additional species are arriving and spreading. 

An undescribed species of uncertain generic affiliation “Eufroggattisca 
sp. indesc.” (Figure 1A) was collected from Limassol District in 2018 and 
2021. It was not detected in earlier Cypriot samples and appears to represent 
a recent arrival on the island. There are no previously published records of 
this species in Europe, but it was reared from figs of F. microcarpa collected in 
Malaga, Spain in 2018, and was also present in Egypt that year (S.G. Compton 
unpublished data). Furthermore, its characteristic large galls were also 
present in old figs collected on the island of Ischia, Italy the same year. It 
therefore appears to have been a recent arrival in Europe that has spread 
very rapidly. The taxonomic status of this species will be treated in a later 
publication. 

Individuals of E. verticillata, S. maculafacies, M. bicolor and O. galili are 
widely distributed in the island whereas Walkerella microcarpae Boucek, 
1993 has been collected only from Nicosia. Representatives of the genera 
Philotrypesis Förster, 1878 and M. degastris were collected in autumn, and 
only from Limassol. The latter record constitutes the first confirmed 
representatives of subfamily Otitesellinae (Pteromalidae) for Cyprus (Noyes 
2019). So far, as is known all fig wasps originate from the Chinese banyan’s 
native range and are therefore present as aliens to Cyprus. 

The species richness of the fig wasp community associated with F. microcarpa 
in Cyprus is perhaps not unexpected; similar cases have been reported 
from other Mediterranean islands (Wang 2014; Wang et al. 2015a), but no 
other islands have been surveyed over several years. It is unknown whether 
the import and dispersal of alien fig wasps within Cyprus and the 
Mediterranean more generally is a result of multiple introduction events of 
their host figs, or the result of initial introductions and subsequent unaided 
dispersal. This could be explored with the help of molecular tools in future 
studies. Some species could have reached Cyprus from already invaded 
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Figure 2. Young Ficus microcarpa trees developing in the urban landscape of Limassol city, 
on wall (A) and pavement crevises (B). Photographs by Jakovos Demetriou. 

territories such as Israel or Turkey, utilizing wind currents (van Noort and 
Rasplus 2010). Pollen dispersal and fig wasp air-borne movement has been 
observed to occur at distances of more than 160 km (Ahmed et al. 2009). 
This highlights not only the continuing introduction risk of alien fig wasps 
but also the likelihood of successful pollination of even isolated F. microcarpa 
populations and eventual range expansion of F. microcarpa to natural habitats. 

Non-pollinating fig wasps have been identified as possible biological 
control agents of the invasive F. microcarpa that could slow its spread (Wang 
et al. 2015b). Reduction of pollen dispersal throughout competition and 
exclusion of E. verticillata from available figs could prevent or at least reduce 
seed production and therefore subsequent germination and establishment. 
The classification of fig wasps in functional groups based on their feeding 
habits suggests that only E. verticillata (as pollinator), S. maculafacies and 
S. petiolata (Figure 1B) (which attack ovule gallers) are likely be beneficial 
to the reproductive success of F. microcarpa, whereas all the remaining species 
will reduce the numbers of seeds or pollen-carrying agaonids produced by 
the tree (Wang et al. 2015b). During the initial surveys, M. bicolor and 
Odontofroggatia spp. were found to be the most prominent potential 
biological control agents due to their high abundance and demonstrated 
negative impacts on pollinators and seed production (N. Mavrovounioti 
unpublished data). However, the observed apparent shift in pollinator and 
non-pollinating fig wasps’ abundances suggests that Chinese Banyan and 
its pollinator fig wasp will continue to be fruitful, with the risk of eventually 
allowing the spread of F. microcarpa into natural habitats. Some establishment 
of the Chinese banyan in Mediterranean natural habitats has been reported 
(Wang et al. 2015a, b) although in Cyprus such instances have not yet been 
observed. Nevertheless, young trees of various alien Ficus spp. including 
F. microcarpa have been observed in the historical centre of Limassol, where 
they develop on sidewalks and wall crevises (Figure 2A, B). 
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Sporadic records of the fig wasps associated with F. microcarpa around 
the Mediterranean have been reported since 1988 (Compton 1989). Since 
then, the number of recorded associates has increased rapidly; however, 
because surveys have been opportunistic and widely scattered, the first date 
that a species is recorded only provides the latest possible date when they 
arrived. Cyprus is perhaps unique in that surveys have been repeated for 
several years, but even here only the city of Limassol has repeated obervations. 
Fig wasp communities of F. microcarpa in Cyprus are unquestionably in 
need of a thorough quantitative evaluation, with yearly monitoring. Thus, 
any shifts in the abundance of non-pollinating fig wasps that can act as 
biocontrol agents and the fig wasps that are beneficial towards the plant 
can be detected. The study of potentially significant biocontrol agents such 
as M. bicolor (Wang 2014; Wang et al. 2015b) is important, as is monitoring 
for F. microcarpa in natural habitats of this Mediterranean island. A risk 
assessment for F. microcarpa in Cyprus would be of value in order to inform 
future conservation or eradication practices and help minimize naturalization 
risks of F. microcarpa outside the urban landscape it currently occupies. 
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