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The possible effects on Mediterranean biodiversity of the alien leafhopper Balclutha brevis
Lindberg, 1954 (Hemiptera Cicadellidae) and its alien hostplant, Pennisetum setaceum
(Försskal) Chiov., are discussed; Pennisetum setaceum is a perennial grass of Poaceae spread
worldwide and recently colonizing very quickly also Mediterranean countries, it being an in-
vasive species that colonises several environments and is able to modify ecosystems replacing
the herbaceous indigenous vegetation. Balclutha brevis, described from the Canary Islands,
has been reported in Sicily and Malta Islands. In Sicily, conspicuous populations of this spe-
cies, with specimens of different generations living together during the whole year, are present.
A Wolbachia Hertig, 1936 strain and the Trichogrammatidae Oligosita balcluthae Viggiani
et Laudonia, 2015, parasitoid of eggs, affect B. brevis. The aggressiveness of P. setaceum and
the speed of colonization of B. brevis could cause a banalization of the flora and also the
fauna with modification of the entomocoenosis and possible transmission of disease to wild
and cultivated plants.

Alien species; Balclutha brevis; Oligosita balcluthae; Pennisetum setaceum; Sicily; Wolbachia.

INTRODUCTION

The alien species of leafhopper Balclutha brevis
Lindberg, 1954 (Hemiptera Cicadellidae), living on
the alien Crimson Fountain Grass Pennisetum seta-
ceum (Försskal) Chiov., has been recently reported
in Sicily (Bella & D’Urso, 2012).

The Crimson Fountain Grass is a perennial Po-
aceae with a thermo-cosmopolitan distribution. The
areas of origin of this species are North and East
Africa, the Near East and the Arabian Peninsula;
from these areas the species has spread worldwide,

recently also to Mediterranean countries: the
Canary Islands, Southern France, Southern Spain,
Balearic Islands, Southern Italy, Sicily and Sardinia.
Recently reported also from Malta Island (D’Urso
& Mifsud, 2012). Its spread is linked especially to
its use as an ornamental, it having an attractive
appearance, low nutritional requirements and res-
istance to soil aridity, also in its cultivar  “rubrum”
(Figs. 1, 2).

According to Pasta et al. (2010), P. setaceum
was reported for the first time in Sicily by Bruno
(1939) (sub P. ruppelii) in the Botanical garden of
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ing North and East Africa, the Near East and the
Arabian Peninsula) and the leafhopper should be
considered as an established alien outside that area.

MATERIAL AND METHODS

The present paper takes into consideration part of
the results of an investigation conducted in the ter-
ritory of the town of Catania (on which a specific,
detailed paper on the life cycle of B. brevis is in pre-
paration): during the years 2012–13 two sites, one
in the town and one in a suburban area, were mon-
itored about every twenty days. Ten ears of P. seta-
ceum were collected every time and all arthropods
found on them were identified and counted.

RESULTS AND DISCUSSION

In Sicily, conspicuous populations of adults and
immature stages (Fig. 4) of B. brevis develop ex-
clusively on P. setaceum ears (also on the cultivar
“rubrum”), both on spontaneous and ornamental
plants. The eggs are laid in groups inside the
glumes. The observed life cycle of B. brevis lasted
about 17 days and several generations follow one
another throughout the year, with specimens of
different generations living together; actually, all
stages (immature stages, adults and eggs) can be
found together in every period of the year.

When  these insects are very numerous, the ears
contain many microdrops of honeydew that blur the
plants heavily (Fig. 5). In addition, the honeydew
can attract other feeders especially Formicidae; as
a matter of facts, the highest number of ants found
corresponded well to the peaks of B. brevis popula-
tion. The honeydew could attract also several spe-
cies of Apoidea, especially Apis mellifera
Linnaeus, 1758. In our land, honeydew honey is
produced when there are large populations of
aphids or whiteflies. 

Up to now, little is known about the fauna asso-
ciated to P. setaceum; a report concerns a new aphid
(Homoptera Aphididae) from Saudi Arabia and Er-
itrea (Aldryhim & Ilharco, 1997). In Sicily, the arth-
ropod fauna associated to the Crimson Fountain
Grass is not very rich. Ants are the most numerous
in specimens (represented by 6 species) followed
by the Trichogrammatidae (although present with a
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Palermo, where seeds imported from Abyssinia
were planted in 1938.

Pennisetum setaceum was found in natural en-
vironment in about 1959 on the slopes of Mount
Pellegrino (Pignatti & Wikus, 1963) and Catania
(Borruso & Furnari, 1960) (sub P. villosum R.
Brown). Currently, this species is in rapid expansion
along the coastal areas and the main roads of Sicily
(D’Amico & Gianguzzi, 2006; Giardina et al.,
2007; Pasta et al., 2010) where there are suitable
environmental conditions.

Outside of its native areas, P. setaceum is an in-
vasive species that colonises several environments
and is able to modify and to alter ecosystems repla-
cing the herbaceous indigenous vegetation (Pasta et
al., 2010). It also increases the risk of fire since it
is highly flammable (Rahlao et al., 2009), resists
after fire and indeed its vegetation is stimulated by
fire (Smith & Tunison, 1992;  Brooks & Pyke,
2001). As widely documented, it has escaped from
cultivation as ornamental many times (e.g. in the
USA) (Poulin et al., 2005) and it is a major threat
to native vegetation in many areas (also natural re-
serves) such as in the Hawaii, where it is subjected
to control and eradication methods (Castillo et al.,
2007). 

Balclutha brevis is a leafhopper 3.20–3.80 mm
long, yellowish-green (Fig. 3). The species of the
genus Balclutha Kirkaldy, 1900 live on various
grass species by feeding sap; the genus has a cos-
mopolitan diffusion with about seventy described
species (McKamey, 2010); in the Mediterranean
area 1/3 of those species are present with at least 6
species reported also in Italy. Balclutha brevis, de-
scribed from the Canary Islands by Lindberg
(1954), was subsequently reported from Cape Verde
Islands. Recently, the species has been reported
from Sicily (Bella & D’Urso, 2012) and Malta Is-
lands (D’Urso & Mifsud, 2012).

The presence in Sicily of this alien species could
be due to introduction via North Africa, where it is
supposed to be present though not yet reported due
to the lack of fieldwork. In Malta, the species was
probably introduced together with P. setaceum,
used as ornamental plant and now spreading rapidly
(Mifsud, personal communication). According to
Aguin Pombo et al. (2005), B. brevis is probably a
native species from the Cape Verde Islands. In our
opinion, this species is likely native from the same
native range of P. setaceum (the wide area compris-
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single species); rare araneids, beetles and bugs but
with more species (Table 1).

The Trichogrammatidae (Hymenoptera Chal-
cidoidea) include parasitoid of insect eggs; the spe-
cies found, Oligosita balcluthae Viggiani et Laudo-
nia, 2015 was identified into the eggs of B. brevis.
Oligosita balcluthae belongs to the collina-group
and is very similar to O. biscrensis Nowicki, 1935
known only for a female collected on palm orchad
in Biskra (Northern Sahara, Algeria) (Bella et al.,
2015). The above mentioned similarity could con-
firm our hypothesis of the provenience in our land
of B. brevis from North Africa. The presence of the
parasitoid indicates that there is a natural population

control of the leafhopper; besides, from this it can
be inferred that B. brevis is well established in Si-
cily for a time long enough to allow the consol-
idation of the relationship between parasitoid and
host. 

In addition, recently a Wolbachia Hertig, 1936
strain, belonging to the taxonomic supergroup B, in
males and females specimens of B. brevis from Si-
cily, has been detected by molecular screening
study (PCR) with three Wolbachia specific genes
(16S rRNA, ftsZ, wsp) (Pappalardo et al., 2016).  

Wolbachia is the most widespread intracellular
α-proteobacteria maternally inherited endosym-
biont of insects and nematodes. The well known ef-

Figures 1, 2. Pennisetum setaceum as ornamental green near Catania (Fig. 1) and a clump living on an house wall 
in the city (Fig. 2).  Figures 3, 4. Balclutha brevis adult (3) and fifth stage (4). Scale bar = 1 mm



fects of Wolbachia on reproduction of its hosts (e.g.,
cytoplasmic incompatibility, parthenogenesis, male
killing, feminizing of genetic males and modifying
fecundity) considered, it can be hypothesized that
these bacteria have influenced biology, ecology, di-
versification and speciation of their hosts (Lis et al.,
2015). In spite of Wolbachia infections in both
males and females of B. brevis, no morphostructural
alteration commonly related to the presence of the
bacterium, has been noticed in all the examined spe-
cimens (Pappalardo et al., 2016).

It is known that host plants can mediate Wolba-
chia infection in phytophagous insect populations.
The natural horizontal transmission of Wolbachia
can take place by consumption of infected or con-
taminated food, e.g. plant sap and/or from para-
sitoids, e.g. parasitoidal wasps. 

The Crimson Fountain Grass could have medi-
ated Wolbachia transmission from infected Bal-

clutha to other insects and vice versa. Moreover, it
is not inconceivable that the infection could be tran-
smitted either by predation (some injury, e.g. by
wasp) or more probably by parasitoids, which may
function as a vector for Wolbachia bacteria and
transfer it to other arthropods (Lis et al., 2015).

To date, there is no evidence for a vector role of
B. brevis and, moreover, the species has not been
found jet by us on any other grass species except for
P. setaceum. However, some species belonging to the
genus Balclutha are vectors of plant diseases. Ac-
cording to  Han (2012), B. punctata (Fabricius, 1775)
is able to transmit mulberry dwarf phytoplasma
to mulberry; according to Morgan et al. (2013), B.
rubrostriata (Melichar, 1903) is known to be a vector
of the phytoplasma that causes sugarcane white leaf
disease to sugarcane and according to Dakhil et al.
(2011), almond witches’- broom phytoplasma in Le-
banon was also detected in Balclutha sp., therefore
considered potential phytoplasma carrier. 

In addition, in Mississippi, P. setaceum resulted
positive to Maize Dwarf Mosaic Virus and Sugar-
cane Mosaic Virus. These viruses are transmitted
by sap and by several species of aphids (Rosen-
kranz, 1980). In conclusion, it cannot be excluded
a priori a possible extension of the diet for B. brevis
in new habitats colonized, or its possible role in the
transmission of plant pathogens. 

IMPACT ON MEDITERRANEAN BIOD-
IVERSITY

As already emphasised by Pasta et al. (2010), P.
setaceum is a strongly invasive species in rapid ex-
pansion which threatens to supplant the natural and
ruderal vegetation of many Sicilian environments;
this can happen even in the southern European
countries where it is an alien species (as it happened
for example in parts of Hawaii). The result will be
a banalization of the flora and also of the fauna. Ac-
cording to Litt & Steidl (2010) while invasions by
nonnative plants alter the structure and composition
of native plant communities, those invasions can
also alter the function of ecosystems for animals
that depend on plants for food and habitat. Con-
sequently to the spread of P. setaceum, the presence
of B. brevis will rapidly increase as well. 

As already stated, though there is no evidence
for a role of vector of B. brevis in the transmission
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Table 1. Taxa of arthropods collected on P. setaceum.

Figure 5. Ear of Pennisetum setaceum with 
drops of honeydew.
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FORMICIDAE 6 species  
TRICHOGRAMMATIDAE   Oligosita balcluthae
APHIDOIDEA     at least 1 species
THYSANOPTERA  at least 1 species
ACARINA    at least 1 species 
ARANEIDA  at least 3 species 
COLEOPTERA   at least 3 species 
HETEROPTERA  at least 2 species 



of plant pathogens, it cannot be excluded a poten-
tial transmission of phytoplasmas and viruses if B.
brevis moves to other host plants (to be monitored)
and/or if other insects feed on the sap of P. setaceum.

One has to consider also the effect of Wolbachia
and its possible transmission, vertical and hori-
zontal, to other taxa, (e.g. the sap feeders Ho-
moptera and Heteroptera) and to parasitoid wasps.

The result could be a modification of entomo-
coenosis and the possibility of diseases on wild and
cultivated plants: the latter hypothesis appears at the
moment quite unrealistic.

In addition, a positive action of the massive
presence of B. brevis could be the possible  produc-
tion of honeydew honey (Fig. 6).   

CONCLUSIONS

In the light of the discussed framework, with the
linked risks, some recommendations are necessary:

- B. brevis is probably more widespread than it
appears; it is necessary to check in other Mediter-
ranean areas with Crimson Fountain Grass and, in
addition, to check if the leafhopper can live on other
herbaceous plants, especially Graminaceae.

- The knowledge about the biology of the para-
sitoid O. balcluthae should be improved.

- According to Pasta et al. (2010) the spread of
Crimson Fountain Grass should be monitored and
the plant should be kept under control by means of
eradicating new populations to avoid an eco-cata-
strophe in Sicilian coasts. In Hawaii, containment
and eradication programs of this alien plant have
been implemented; the same protocols should be
followed also in the European countries. 

-The use and sale of Pennisetum as ornamental
plant should be strongly discouraged, if not forbid-
den.
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Figure 6. Actions of Pennisetum setaceum and Balclutha brevis on the Mediterranean biodiversity.

The alien Balclutha brevis and its hostplant, the invasive Pennisetum setaceum: a risk for Mediterranean biodiversity?



Bella S., Cupani S., D’Urso V., Laudonia S., Sinno M.
& Viggiani G., 2015. Description of a new species
of Oligosita (Chalcidoidea: Trichogrammatidae),
egg parasitoid of Balclutha brevis Lindberg (Ho-
moptera: Cicadellidae) living on Pennisetum seta-
ceum, from Sicily. Zootaxa, 4039: 583–590.

Bella S. & D’Urso V., 2012. First record in Mediter-
ranean basin of the alien leafhopper Balclutha
brevis living on invasive Pennisetum setaceum.
Bulletin of Insectology, 65: 195–198.

Borruso S. & Furnari F., 1960. Due nuove avventizie in
Sicilia: Pennisetum villosum R. Br. e Xanthium
italicum Moretti. Bollettino dell’Istituto di Botanica
dell’Università di Catania, S. 2 (3) (1959): 76–78.

Brooks M.L. & Pyke D.A., 2001. Invasive plants and
fire in the deserts of North America. In: Galley
K.E.M. & Wilson T.P. (Eds), Proceedings of Invas-
ive Species Workshop: the role of fire in the control
and spread of invasive species. Fire Conference
2000: the First National Congress on fire ecology,
prevention and management. Miscellaneous Public-
ation No. 11, Tall Timbers Research Station, Talla-
hassee, FL. 1–14.

Bruno F., 1939. Una graminacea ornamentale: Pennis-
etum ruppellii Steud. Bollettino dell’Istituto di
Botanica dell’Università di Messina, 1: 175–176.

Castillo J.M., Enriques G., Nakahara M., Weise D.,
Ford L., Moraga R. & Vihnanek R., 2007. Effects
of cattle grazing, glyphosate and prescribed burning
on fountaingrass fuel loading in Hawai’i. In:
Masters R.E. & Galley K.E.M. (Eds.), Proceedings
of 23 Tall Timbers Fire Ecology Conference: Fire
in Grassland and Shrubland Ecosystems. Tall Tim-
bers Research Station, Tallahassee, FL. 230–239.

Dakhil H., Hammad E.A., El-Mohtar C. & Abou-
Jawdah Y., 2011. Survey of leafhopper species in
almond orchards infected with almond witches’-
broom phytoplasma in Lebanon. Journal of Insect
Science, 11: 1–12. 

D’Amico A. & Gianguzzi L., 2006. Note ecologiche e
distributive su Poaceae di interesse fitogeografico
in Sicilia. Il Naturalista siciliano, 30: 59–74.

D’Urso V. & Mifsud D., 2012. A preliminary account
of the Auchenorrhyncha of the Maltese Islands
(Hemiptera). Bulletin of the Entomological Society
of Malta, 5: 57–72.

Giardina G., Raimondo F.M. & Spadaro V., 2007. A
catalogue of plants growing in Sicily. Bocconea, 20:
5–582.

Han S.S., 2012. Transmission of mulberry dwarf phyto-
plasma by Balclutha punctata. Journal of Korean
Forestry Society, 101: 635–639.

Lindberg H., 1954. Hemiptera Insularum Canariensium,
Systematik, Ökologie und Verbreitung der Kanar-
ischen Heteropteren und Cicadinen. Commenta-
tiones Biologicae, 14: 1–304.

Lis A., Maryanska-Nadachoskwa A. & Kajtoch L.,
2015. Relations to Wolbachia infection with phylo-
geography of Philaenus spumarius (Hemiptera:
Aphroporidae) populations within and beyond the
Carpathian contact zone. Microbial Ecology, 70:
509–521.

Litt A.R. & Steidl R.J., 2010. Insect assemblages
change along a gradient of invasion by a nonnative
grass. Biological Invasions, 12: 3449–3463.

McKamey S.H., 2010. Checklist of Leafhopper Species
1758-1955 (Hemiptera: Membracoidea: Cicadel-
lidae and Myserslopiidae) with synonymy and
distribution. Catalogue of the Homoptera, fascicle
6, Abridged. http://www.sel.barc.usda.gov/selhome/
leafhoppers/mckpaper.htm.

Morgan A.R., Smith-Herron A.J. & Cook J.L., 2013.
Rapid spread of Balclutha rubrostriata (Hemiptera:
Cicadellidae) in Texas and Southwestern Louisiana,
USA with notes on its associated host plants. Florida
Entomologist, 96: 477–481.

Pappalardo A.M., D’Urso V., Viscuso R.,  Ferrito V.,
Giunta M.C., Cupani S. & Vitale D.G.M., 2016.
Morphostructural investigation of female reproduct-
ive system and molecular evidence for Wolbachia
in Balclutha brevis Lindberg 1954 (Hemiptera,
Cicadellidae). Micron, 81: 23–33.

Pasta S., Badalamenti E. & La Mantia T., 2010. Tempi
e modi di un'invasione incontrastata: Pennisetum
setaceum (Förssk.) Chiov. (Poaceae) in Sicilia. Il
Naturalista siciliano, 34: 487–525.

Pignatti S. & Wikus E., 1963. Contribuzione alla flora
siciliana. Pubblicazione dell’Istituto di Botanica
dell’Università di Trieste, 14: 1–15.

Poulin J., Weller S.G. & Sakai A.K., 2005. Genetic di-
versity does not affect the invasiveness of fountain
grass (Pennisetum setaceum) in Arizona, California
and Hawaii. Diversity and Distribution, 11: 241–
247.

Rahlao S.J., Milton S.J., Esler K.J., Van Wilgen B.W.
& Barnard P., 2009. Effects of invasion of fire-free
arid shrublands by a fire-promoting invasive alien
grass (Pennisetum setaceum) in South Africa. Aus-
tral Ecology, 34: 920–928.

Rosenkranz E., 1980. Taxonomic distribution of native
Mississippi grass species susceptible to maize dwarf
mosaic and sugarcane mosaic viruses. Phytopatho-
logy, 70: 1056–1061.

Smith C.W. & Tunison J.T., 1992. Fire and alien plants
in Hawai’i: research and management implications
for native ecosystems. In: Stone C.P., Smith C.W.
& Tunison J.T. (Eds.), Alien plant invasion in
Hawai’i: management and research in native eco-
systems. University of Hawai’i Press, Honolulu:
394–408.

150 VERA D’URSO ET ALII


