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New findings and confirmation of the presence of two alien grass species in Croatia:

Cenchrus longisetus and Sporobolus indicus
Semir Maslo'
izvorni znanstveni rad (original scientific paper)
doi: 10.32779/gf.6.2-3.1
Citiranje/Citation’
Abstract

This paper provides new data concerning the presence of two alien grass species in Croatia based on a
revision of herbarium material from ZA, ZAHO and ZAGR, literature data and on field observations.
Two poorly documented alien grass species Cenchrus longisetus M. C. Johnst. and Sporobolus indicus

(L.) R. Br., are confirmed for the country.

Brief information on the species distribution in Croatia and a discussion of the alien and invasive
status in the country is provided. Judging from the literature and field observations both species should
be considered as naturalized, non-invasive species in Croatia. The text is illustrated with photographs
from the new localities of both species. These new confirmed records allow us to better define the
European and national distribution of the targeted species and offer new insights into the alien flora of

Croatia.
Key words: Cenchrus, Croatia, distribution, new record, Poaceae, Sporobolus.
Introduction

The genus Cenchrus L. (Poaceae) is a tropical genus belonging to subfamily Panicoideae, tribe
Paniceae. The genera Cenchrus and Pennisetum have been formally merged by Chemisquy et al.
(2010) in the genus Cenchrus and together include approximately 120 species, mostly from warm
regions. In the European vascular flora 13 species have been recorded (Valdés and Scholz, 2009),
among which only three are present in Croatia: Cenchrus longisetus M. C. Johnst., C.

longispinus (Kneuck.) Fernald and C. spicatus (L.) Cav. (Nikoli¢, 2015).
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The species Cenchrus longisetus M. C. Johnst. (syn. Pennisetum villosum Fresen) is native to East
Africa (Eritrea, Ethiopia, and Somalia). It was introduced for ornament and became naturalized in the
Mediterranean region (E1 Mokni and Verloove, 2019). It is currently known as alien in some European
countries: Croatia, France, Germany, Greece, Italy and Spain (Valdés and Scholz, 2009). This species
has been reported as occurring in Croatia (Sustipan, Split) by Rus¢i¢ (2003), which was not
substantiated by herbarium material accessible data in officially registered herbarium collections and

has not been confirmed since.

The genus Sporobolus R.Br. (Poaceae) is a cosmopolitan genus belonging to subfamily Chloridoideae,
tribe Zoysieae (Peterson et al., 2007). It is one of the largest genera within the subfamily, including
about 200 species predominantly distributed in the tropical and subtropical areas of the world. In the
European vascular flora six species have been recorded (Valdés and Scholz, 2009), among which four
are present in Croatia: native Sporobolus pungens (Schreb.) Kunth. and three alien species, S. indicus

(L.) R. Br., S. neglectus Nash. and S. vaginiflorus (A. Gray) A. W. Wood (Nikoli¢, 2015).

The species Sporobolus indicus (L.) R. Br (syn. Agrostis indica L.) is native to North America,
currently known as alien in some European countries: Bulgaria, Czech Republic, France, Germany,
Greece, Italy, Montenegro, Portugal, Spain and Switzerland (Valdés and Scholz, 2009). It was
recorded as new to Slovenia (Glasnovi¢ and Jogan, 2009), Serbia (Peri¢ et al., 2013), Austria
(Eichberger et al., 2015), Albania (Barina, 2017) and recently Hungary (Bauer and Verloove, 2023).
This species has been reported as occurring in Croatia (Istria) by Starmiichler (2003), without precise
locality, which was not substantiated by accessible in officially registered herbarium collections and

has not been confirmed since.

As no previous records have been mentioned in the Flora Croatica Database (Nikoli¢ 2015), this
species is regarded as a new alien for Croatia. Regarding the history of the spread of S. indicus in

Europe referencing goes to Bauer and Verloove (2023).

The author wanted to report new findings of two poorly documented alien grass species in Croatia (C.
longisetus and S. indicus). The aim of the study is to enable the monitoring of the further spread of the

mentioned species, their ecology and potential invasiveness.



S. Maslo / New findings and confirmation of the presence of two alien grass species in Croatia:
Cenchrus longisetus and Sporobolus indicus / Glasilo Future (2023) 6 (2-3) 01-07

Figure.l. Cenchrus longisetus on the lawns of Park Sustipan (Split), 1 a — naturalized habitat, 1 b —
panicle; Sporobolus indicus in the vicinity of Zivogosce (car-camp Dole), 2 a — naturalized habitat, 2

b — panicle (Photos by S. Maslo).
Materials and methods

The material is based on the study of literature data, herbarium material from ZA, ZAHO and ZAGR
and on data collected in the field in central Dalmatia, in the period 2007-2023. The specimens were

collected and stored in the Herbarium ZA and in the private collection of the author. Digital
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photographs were taken in the field, while the specimens were identified with the following keys:
Cenchrus longisetus with Clayton (1980) and Sporobolus indicus (Hansen, 1980). The nomenclature
follows the Euro-Med checklist (EURO+MED 2006).

Study species

C. longisetus is matforming perennial, rthizomatous grass, up to 60 cm high. Culms are geniculately
ascending, or decumbent, with glabrous nodes and sheats. Ligule is very short, membranous, with a
row of long hairs. Life-blades are 7-15 cm long and 2-6 mm wide, flat to folded, with ciliate margins.
Inflorescence is a compact, terminal panicle, spiciform; oblong, or ovate, white, 2-12 cm long, 1-2 cm
wide. Spikelets 1 to 4 in a fascicle. Fascicles are short-peduncled with a tuft of white hairs at base.
Involucral bristles are numerous, spreading, the inner ones are very plumose, the longer are 4 -5 cm

long. A detailed description of the species can be found in Clayton et al. (2006)

S. indicus, sensu latissimo, is a fairly variable complex and many of separate species have been
recognized within the complex (Clayton, 1965). However, if a narrow species concept would apply,
then all plants seen from Europe should be assigned to S. indicus (L.) R. Br., and this is the
classification currently adopted also in Euro+Med PlantBase (Valdés and Scholz 2009).

S. indicus is a perennial, usually densely tufted, with erect culms, up to 100 cm high. Leaves basal and
cauline. Sheaths smooth, often shiny, margin ciliolate, otherwise glabrous. Ligule is a fringe of hairs,
up to 0.5 mm long. Leaf-blades folded to more or less flat, linear, filiform in the upper part, gradually
tapering to a very fine point, 10-30 cm long, 2-7 mm wide. Panicles contracted and spiciform, then
often interrupted at base, to effuse, 10-30 cm long and 0.6-1 cm wide (Fig. 1c,d), Spikelets solitary,
lanceolate, subterate, ca 2 mm long, yellowish, pale to nearly blackish green. Lower glume ovate to
elliptic, 0.6-1 mm long, membranous, without keels, 1-veined. Upper glume ovate 0.9-1.3 mm long,
membranous, without keels, 1-veined. Lemma ovate to oblong, 1.3-2 mm long, 1-3 nerved. Palea
elliptic to oblong,1.2-1.9 mm long, not easily split by the seed. Caryopsis with free soft pericarp,
oblong, 1-1.3 mm long, obtuse (Clayton, 1965, Hansen, 1980 and Clayton et al. 2006).

Results and discussion

The first finding of Cenchrus longisetus for Croatia comes from Split in December 1998, found on the
stony lawns of Park Sustipan (Rusc¢i¢, 2003). Upon re-visit of the site twenty-five years later, in
February 2023, I observed about twenty tufts growing on waste places and on the stony lawns of Park
Sustipan (43°30'04" N; 16°2528" E, leg. S. Maslo 11.02.2023, private herbarium, Maslo) (Fig. 1a, b).
This locality is still the only known finding of the species in Croatia; grown for ornament and
sometimes escaped. In the area of Split, the plant is grown as an ornamental, and thus horticulture is

considered to have been one of the introduction pathways. Following the framework proposed by
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Blackburn et al., 2011, I consider C. longisetus to be a naturalized alien species in the territory of
Croatia, currently in the C3 category (Individuals surviving in the wild in the location where

introduced, reproduction occurring, and population self-sustaining).

During field research in central Dalmatia in July 2007, the presence of the species Sporobolus indicus
in Croatia was confirmed, four years after the first report from the Istrian peninsula. It was recorded in
the area of Zivogoiée (car-camp Dole), 20 km from the city Makarska, (43°10'16" N; 17°11'53" E,
leg. S. Maslo 08.07.2009, herbarium ZA 5654). Plenty of plants were observed in a single site of about
200 square meters (Fig. 2a,b), on xeric grassland near sea level with Paspalum dilatatum Poir. with which it
co-occurs in places. Approximately at the same time it was registered in the city of Supetar (island
Brac), within the city's lawns and the undeveloped habitat within the ruderal flora. Further findings

were in the area of Split in 2013. Localities as well as the distribution map can be found in Nikoli¢ (2015).

S. indicus seems to be established in the area now. Since 2007, the plant has managed to survive in the
habitats where it was originally observed and has spread along nearby roads and pathways. In July
2011 I observed this neophyte growing even like weeds in the cracks of the concrete next to the camp
toilets. Observations during the period between 2007-2022, indicate that this neophyte has been
spreading in the area of car-camp. Following the framework proposed by Blackburn et al., 2011, I can
consider S. indicus as a naturalized alien species in the territory of Croatia, currently in the C3
category (Individuals surviving in the wild in the location where introduced, reproduction occurring,
and population self-sustaining). The area where it was found is frequently visited by many tourists

from different countries, so it is likely that it was inadvertently introduced this way.
Conclusion

During the latest field research in the area of central Dalmatia, the presence of 2 lesser-known alien
grasses in the flora of Croatia was confirmed. Both species show a stable population and can be safely
labeled as naturalized species in Croatia. The presence of the Cenchrus longisetus was confirmed after
the first finding 25 years ago in the area of Sustipan in Split. About 20 tussocks with numerous culms
were recorded. On the other hand, Sporobolus indicus was recorded in several localities with the
largest population in Dole near Zivogo$ée. In that locality, the species covers several hundred square
meters, with a tendency to spread further if it takes on an invasive behavior. The potentially invasive

behavior of this species should be monitored in the following years.
Acknowledgements

The author would like to thank the curators of the herbaria ZA, ZAHO and ZAGR for providing

herbarium material, Lanna Maslo (Malmo, Sweden) for improving the English of this paper.



S. Maslo / New findings and confirmation of the presence of two alien grass species in Croatia:
Cenchrus longisetus and Sporobolus indicus / Glasilo Future (2023) 6 (2-3) 01-07

References
Barina, Z. (2017). Distribution atlas of vascular plants in Albania.

Bauer, N., Verloove, F. (2023). The accelerated spread of a neophyte introduced to Europe long ago —

First occurrence of Sporobolus indicus (Poaceae) in Hungary. Acta Botanica Croatica, 82(1), 20-26.

Blackburn, T.M., Pysek, P., Bacher, S., Carlton, J.T., Duncan, R.P., Jarosik, V., Wilson, J.R.,,
Richardson D.M. (2011). A proposed unified framework for biological invasions. Trends in Ecology
and Evolution, 26(7), 333-339.

Chemisquy, M.A., Giussani, L.M., Scataglini, M.A., Kellogg, E.A., Morrone, O. (2010). Phylogenetic
studies favour the unification of Pennisetum, Cenchrus and Odontolytrum (Poaceae): a combined
nuclear, plastid and morphological analysis, and nomenclatural combinations in Cenchrus. Annals of

Botany, 106, 107-130.

Clayton, W.D. (1965). Studies in the Gramineae VI, The Sporobolus indicus complex. Kew Bulletin,
19(2), 287-293.

Clayton, W.D. (1980). Pennisetum L. C. M. Richard. In: Tutin, T.G., Heywood, V.H., Burges, N.A.,
Moore, D.M., Valentine, D.H., Walters, S.M., Webb, D.A. (eds.), Flora europaea Vol. 5. Cambridge:
Cambridge University Press, 264.

Clayton, W.D., Vorontsova, M.S., Harman, K.T., Williamson, H. (2006). GrassBase - The Online
World Grass Flora (accessed September 2022).

Eichberger, C., Pflugbeil, G., Arming, C. (2015). Floristische undvegetationskundliche Beitréige aus
Salzburg, XVIIL. Mitteilungen der Gesellschaft fiir Salzburger Landeskunde, 154/155, 617—-653.

El Mokni, R.,Verloove, F. (2019). New records, distribution and taxonomic notes for non-native

vascular flora of Tunisia — I. Poaceae. Flora Mediterranea, 29, 45-53.

Euro+Med 2006+ (continuously updated): Euro+Med PlantBase — the information resource for Euro-

Mediterranean plant diversity. — http://ww2.bgbm.org/EuroPlusMed (accessed September 2022).
Glasnovi¢, P., Jogan, N. (2009). Flora okolice Ankarana. Scopolia, 67, 01-86.

Hansen, A. (1980). Sporobolus R. Br. In: Tutin, T.G., Heywood, V.H., Burges, N.A., Moore, D.M.,
Valentine, D.H., Walters, S.M., Webb, D.A. (eds.), Flora europaea Vol. 5. Cambridge: Cambridge
University Press, 257-258.

Nikoli¢, T., ed. (2015 - onward). Flora Croatica Database (http://hirc.botanic.hr/fcd). Faculty of
Science, University of Zagreb (accessed September 2022).



S. Maslo / New findings and confirmation of the presence of two alien grass species in Croatia:
Cenchrus longisetus and Sporobolus indicus / Glasilo Future (2023) 6 (2-3) 01-07

Peri¢, R., Panjkovié, B., Skondri¢, S., Stojsi¢ V. (2013). Sporobolus indicus (L.) R. Br. (Gramineae), a
new adventive species in the flora of Serbia. Archives of Biological Sciences 65(4), 1511-1514.

Peterson, P.M., Columbus, J.T., Pennington, S., (2007). Classification and biogeography of New
World grasses: Chloridoideae. Aliso, 23, 580-594.

Ruscié, M. (2003). Urbana flora Splita. Magistarski rad, Prirodoslovno-matematicki fakultet,

Sveuciliste u Zagrebu, Zagreb.
Starmiichler, W. (2003). Vorarbeiten zu einer "Flora von Istrien”, V1. Carinthia, 113(2), 579-658.

Valdés, B., Scholz, H., (2009). Poaceae (pro parte majore). In: Euro+Med Plantbase - the information

resource for Euro-Mediterranean plant diversity (accessed September 2022).

Primljeno: 29. travnja 2023. Received: April 29, 2023

Prihvaéeno: 28. lipnja 2023. Accepted: June 28, 2023



	SADRŽAJ:
	New findings and confirmation of the presence of two alien grass species in Croatia: Cenchrus longisetus and Sporobolus indicus

