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ABSTRACT
The water-clover species Marsilea aegyptiaca was first detected on the
Mediterranean island of Elafonisos (Peloponnese, Greece) nearly 25 years ago.
This was the first record for the species as part of the European flora. Recent work
has shown that M. aegyptiaca still occurs at the site, and data are presented
concerning its identification, habitat and distribution. Morphological characters
of all known European species within the genus are compared.

INTRODUCTION
Water-clovers (Marsilea L.) are heterosporous ferns and the most species rich group
within the Marsileaceae. The family additionally comprises the pillworts (Pilularia L.)
and the monotypic genus Regnellidium Lindm. All three genera are aquatic to semi-
aquatic rhizomatous plants with roots and leaves born at nodes and sori arranged in
sporocarps (Kramer, 1990; Nagalingum et al., 2006). Recent phylogenetic studies have
revealed that the Clover ferns (Marsileaceae) together with the Floating ferns
(Salviniaceae; Salvinia Seg. and Azolla Lam.) represent a monophyletic group of
heterosporous ferns within the fern clade, which evolved in the Mesozoic (Pryer, 1999;
Smith et al., 2006; Nagalingum et al., 2006). Twentieth century treatments of the genus
mainly focussing on morphology have been published for Africa (Launert, 1968, 1970,
1971, 1984), Australia (Jones, 1998), India (Gupta, 1962), and the Americas (Johnson,
1986). Recent molecular studies have thrown some light on the phylogenetic
relationships within Marsilea (Nagalingum et al., 2007, 2008; Whitten et al., 2012).
During extensive field work on the island of Elafonisos in 1991 (Laconia,

Peloponnese, Greece; see Jagel, 1992) the semi-aquatic Water-clover species Marsilea
aegyptiacaWilld. was found growing abundantly in a seasonal pool. This was not only
the first record for Greece but also the first true European occurrence of the species
known at that time; its only known station at the time being from the Lower Volga in
Russia (Jalas & Suominen, 1972; Tutin et al., 1993; Tzvelev, 2012) and an erroneous
record for Spain (Alcober et al., 1980). The site was reinvestigated in 2016 and M.
aegyptiaca confirmed to be still thriving at its obviously undisturbed habitat.
In regard to the biogeographical importance of the record, more detailed and

comprehensive data are given below.

BIOLOGY AND IDENTIFICATION
Water-clover species (Marsilea L.) are in general a variable and frequently confusing
group of plants and depending on the life phase, are nearly impossible to separate from
each other. Most members of the genus inhabit seasonally dry areas inundated only
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during the rainy season and like most aquatic plants are characterized by a phenotypic
plasticity, which renders identification on a species level quite difficult. This is
emphazised when plants are in their sterile, vegetative growth stage with submerged
rhizomes and floating leaves on the water surface. Sporocarps are formed only in the
terrestrial life stage, but are essential for species determination. Sterile, aquatic plants
lacking sporocarps are nearly impossible to identify, because the different species in that
life stage are morphologically very similar.

Marsilea aegyptiaca (Figure 1) belongs to a group of xerophytic members within the
genus and is adapted to extreme dry conditions. Crouch et al. (2011) report that the
species in Southern Africa inhabits arid semideserts and is obviously able to exist for
several years without being submerged. Consequently M. aegyptiaca is quite small in
its overall appearance (stipes in the dry land form max. 5 cm long with pinnae max. 1
cm long) and shows hairy leaves (Figure 2 a-d), a feature often displayed by xerophytic
Marsilea species. Nevertheless this is a very unstable and variable character, because
hairs on the leaves and petioles readily occur in hydrophytic species too, when being in
their terrestrial life stage. The pinnae of the land form are narrowly cuneate and pilose
with the distal margin being slightly truncate and shallowly bilobed. The sporocarp of
M. aegyptiaca is quite distinct (Figure 3): usually appearing in clusters of two or more
on short, free pedicels (2-8 mm), almost squarish in lateral view, with a distinct lateral
furrow, densely pilose at first, becoming subglabrous later, lacking an inferior but mostly
having a prominent superior tooth. In its aquatic life stage M. aegyptiaca is less distinct
(see above). The floating leaves have stipes up to 30 cm long, broadly obovate, glabrous
and larger pinnae (max. 2.5 cm) with rounded and shallowly sinuate distal margins
(Figure 4 a, b).
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Figure 1. Marsilea aegyptiaca at its growing site on the island of Elafonisos.



Table 1 shows the morphological characters of all known European species within
the genus Marsilea. The former listed Azorean endemic species M. azorica Launert &
Paiva has recently been shown to be a misidentification and synonymous with the
invasive M. hirsuta R. Br. from Australia and Asia (Schaefer et al., 2011) and therefore
is excluded here.

GEOGRAPHY, HABITAT, AND ECOLOGY
Elafonisos is located in the region of Laconia, an administration unit of the Peloponnese.
The island lies just off the Southwest coast of Malea Peninsula and is separated from it
by a 600 m wide strait. The history of Elafonisos as an island is short, being part of the
peninsula in former times. Therefore, it is not surprising that the largest part of the flora
is typical for the South Peloponnese. However, some species show relations to the
floristic region of the South Aegean (Jagel, 1992). 
In the Northwest part of Elafonisos at Leptos Kavos a seasonally moist habitat of about
1000 m² exists (Figure 5 a, b), at a distance of not more than 100 m from the
Mediterranean sea. From late autumn until very early spring the shallow depression is
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Figure 2 a, b, c, d. Marsilea aegyptiaca, fertile dry land plant in terrestrial life stage
with hairy leaves.
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M. quadrifolia M. strigosa M. batardae M. aegyptiaca

Sp
or
oc
ar
p

Arrangement

clustered, 2-3,
rarely solitary

stalked

mostly solitary
crowded in two
regular
imbricating rows
along the rhizome

sessile

solitary or in
loose groups of 2-
3, not crowded
along the rhizome

stalked

clustered, usually
2, rarely solitary

stalked

Shape

oblong-ellipsoid,
beanshaped

longer than high

not laterally
flattened

oblique-elliptic,
obliquely
squarish or
rectangular,
obovoid

longer than high

laterally usually
flattened

irregularly
squarish to
subcircular

as long as high

laterally usually
flattened

squarish

as long as high

laterally flattened

Size 3-6 mm 3-5 mm 3-4.5 mm 2-3 mm

Teeth

superior tooth 0-1
(short to
indistinguishable)

inferior tooth 0

superior tooth 1
(short to
indistinguishable)

inferior tooth 0-1

superior tooth 1
(prominent)

inferior tooth 0-1

superior tooth 1
(prominent, blunt
to acute)

inferior tooth 0

Surface

glabrous (hairy
only when
young)

without a furrow
on the lateral
sides

strigose or silky
pubescent, later
subglabrous

without a furrow
on the lateral
sides

strigose or silky
pubescent, later
subglabrous

without a furrow
on the lateral
sides

densely pilose
later subglabrous

with a distinct
curved vertical
furrow on the
lateral sides

Pedicel (stalk
of sporocarp)

2-20 mm

2- to 4-branched,
rarely unbranched

1-2 mm

unbranched

2-8 mm

unbranched

2-8 mm

unbranched

R
hi
zo
m
e

long, creeping,
profusely
branched

internodes more
than 10 mm

short, caespitose,
sometimes
branched

nodes crowded

long, creeping,
profusely
branched

internodes 5-20
mm

long, creeping to
subcaespitose

internodes 5-10
mm (sometimes
longer)

Pi
nn

ae Shape

obovate-cuneate

apex entire to
undulate, rounded

obdeltate-cuneate

apex entire to
crenulate,
rounded

obdeltate-cuneate

apex entire to
crenate

narrowly cuneate
to obdeltate

apex deeply
crenate to sinuate
or entire, rounded

Pubescence glabrous glabrous to
sparsely hairy

glabrescent hairy or glabrous

Table 1:Macromorphological characters of the European species ofMarsilea based
on Gupta (1962), Launert (1968, 1983, 1984), Castroviejo et al. (1986), Johnson
(1986), Prelli (2001), Tutin et al. (1993), Delgado Vázquez & Plaza Arregui (2010),
Crouch et al. (2011), Schaefer et al. (2011).



filled with fresh water not influenced by salt water. 
Marsilea aegyptiaca is very frequent in this small area, with hundreds or thousands

of fronds being found. A smaller population exists more or less 50 m east of the pond at
the border of a scrub. The sub-surface of the site is formed by limestone rocks
(Symeonidis, 1969), covered by a shallow layer of sandy fine soil. After the beginning
of the rainy season in autumn e.g. when Narcissus serotinus L. is flowering and when
the shallow depression is filled up with rainwater, Ranunculus peltatus Schrank subsp.
fucoides (Freyn) Munoz Garmendia (= Ranunculus saniculifolius Viv.) can be found as
a water plant in the pond. At this time of year the Marsilea grows in its aquatic life stage
(Figure 4). The pond is framed by tufts of Juncus heldreichianus Parl. and Schoenus
nigricans L. At the end of winter or in early spring, usually at the end of March, the pond
rapidly dries out within a few weeks. Species found growing together with M. aegyptiaca
are Anagallis foeminaMiller, Briza minor L., Isoetes phrygia (Boiss.) Hausskn., Isolepis
cernua (Vahl) Roem. & Schult., Juncus capitatusWeigel, Juncus hybridus Brot., Lythrum
borysthenicum (Schrank) Litv., Lythrum hyssopifolia L., Mentha pulegium L., Plantago
weldenii Rchb., Polypogon maritimus Willd., Ranunculus muricatus L., Romulea
ramiflora Ten. Sagina maritima G.Don, Solenopsis laurentia (L.) C.Presl, Trifolium
lappaceum L. Trifolium resupinatum L., and Triglochin barrelieri Loisel. Most of these
are highly specialized and characteristic for such sites in the Peloponnese.

DISTRIBUTION
Marsilea aegyptiaca is mainly an African species, recorded for Ethiopia, Botswana,
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Figure 3 a, b, c, d. Marsilea aegyptiaca showing characteristic clustered, squarish,
pilose sporocarps with lateral furrow and blunt superior tooth on short pedicels.



Namibia, South Africa, Sudan, Egypt, Tunisia, Algeria, Libya, and Madagascar (Launert,
1984; Crouch et al., 2011). The species also extends its range to the east with occurrences
on the Indian subcontinent (Gupta, 1962; Sharma, 2005).
Until the 1990s M. aegyptiaca was known from Europe only from the river Volga

and its delta near the Caspian Sea in Russia (Jalas & Suominen, 1972; Tutin et al., 1993;
Tzvelev, 2012). A record for Spain (Alcober et al., 1980) turned out to be a
misidentification and the plants are now known to belong to a different species, Marsilea
batardae Launert, occurring in Southwest Spain and Southern Portugal (Launert, 1983;
Castroviejo et al., 1986; Rosselló-Graell et al., 2000; Prelli, 2001; Delgado Vázquez &
Plaza Arregui, 2010).
The discovery of M. aegyptiaca on the Peloponnesian island of Elafonisos in 1991

therefore was a remarkable addition to the knowledge concerning the range of the species
now extending into the Eastern Mediterranean (Jagel, 1992) and representing the first
record for Greece and the European Union. Later a second occurrence for the region has
been reported from Cyprus (Hand, 2011), validating the species as an element of the
European mediterranean flora.

HABITAT AND THREATS
In former times sites of M. aegyptiaca on Elafonisos were used for agricultural purposes
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Figure 5 a, b. Habitat of Marsilea aegyptiaca on Elafonisos, dried up in spring (a)
and flooded in winter (b).

Figure 4 a, b. Marsilea aegyptiaca, sterile plant with floating leaves in aquatic life
stage.



perhaps because of the good water supply, with evidence of several low walls of collected
field stones. Nowadays there is no noticeable human influence, neither huts, houses nor
stables are in the proximity so no current threat for the fern is perceived. The fact that
the species has been known there for nearly 25 years now with no obvious change to the
site supports this assessment.
A large area of similar seasonally wet ponds is situated nearby on the mainland in

Viglafia north of the beach of Punta. The area seems to be comparable with the pond of
Elafonisos but is quite overgrazed and in parts more brackish. Although it has been
investigated intensively over several years no plants of the Water-clover could be found
although most accompanying plants of the Elafonisos site were present. However the
site is nevertheless remarkable for hosting some very rare plant species which could not
be found on Elafonisos: Callitriche brutia Petagna, Cicendia filiformis (L.) Del.,
Crassula vaillantii (Willd.) Roth, Isoetes gymnocarpa (Gennari) A.Braun, Isoetes histrix
Bory, and Myosurus heldreichii Heldr. ex H.Lév. Additionally a third Quillwort species,
Isoetes phrygia (Boiss.) Hausskn., is present here (as it is at the Marsilea site on
Elafonisos), together with a hybrid probably involving this taxon.
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