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The paper reports the results of karyological investigations made on somatic cells of the 
Mediterranean Isoetes duriei Bory. Counts, made on plants from Sicilian populations, vary 
between ca. 104 and ca. 132, showing a high ploidal leve!. Results are discussed in the frame
work of the karyological data avai lable for the genus. 

Isoetes L. is a cosmopolitan genus ofheterosporous Iycopsids (Lycophyta, according to 
Gifford & Foster 1988) comprising approximately 150 species (Taylor & Hickey 1992), 
inc1uding aquatic, amphibious and terrestrial taxa (Jerroy & Akeroyd 1993). 1. duriei Bory 
is one of the two Mediterranean "terrestrial" species occurring in seasonally wet habitats, 
and losing their leaves in the dry Summer season: these species retain severa l peculiar 
anatomical and biological features, inc1uding "phyllopodia" (persisting sc1erotic structures 
derived from the basai portion ofleaves), and a seasonal cyc1e. It was suggested that these 
features are derived as an adaptation to resist desiccation (Taylor & Hickey 1992). 1. duriei 
is a small silicicolous species. The sporophyte has a three-Iobed perennial corro; the leaves 
are 2-15 cm long; megaspores are 600-800 ).J.m, reticulate with prominent ridges (Jermy & 
Akeroyd 1993). The species has a Mediterranean distribution (mainly in the Western 
region, see Greuter & al. 1984), where it is sparingly met with in isolated small colonies. 
In Sicily it is a rather rare species, usually occurring in meso-mediterranean bioc1imates 
sensu Rivas-Martinez (1981). 

In spite of the fact that chromosomal evolution has been considered a main character of 
the genus, cytological data regarding this Mediterranean species are lacking and its chromo
some number is unknown (prada 1983; Ferrarini & al. 1986). The count 2n=20 reported by 
Hickey (1984) and Cox & Hickey (1984) is probably a mistake since that number is known 
only for the other Mediterranean terrestri al species, 1. histrix Bory (cfr. Manton 1950). 
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Materials & Methods 

The plants used in this study were collected in Sicily from three localities: "Dingo li" 
(Piana degli Albanesi), "Monte Cuccio" (Palermo), a new locality, and "Monte Gibele", 
Pantelleria Island. Plants were collected in the wild and cultivated in the Botanical Garden 
of the University of Palermo. Identification of the material was made on the basis of 
Ferrarini & al. (1986), which maintain the correctness ofthe name "L duriei" (p. 36). Root 
tips were pre-treated with a saturated solution of paradichlorobenzene and fixed with 
"Carnoy" (three parts absolute ethyl alcohol to one part glacial aceti c acid), then stained 
according to several techniques: aceto-carmine (according to Jensen 1962), Wittman 
haematoxylin (according to Brunton & Taylor 1990, modified), leucobasic fuchsin 
(Feulgen) (according to Manton 1950). Best results were obtained with the last one. 
Chromosome counts were made from several metaphase plates of nine individuals (si x 
from "Dingoli", two from "Monte Cuccio", one from Pantelleria). 

Results and Discussion 

Our counts vary between ca. 104 and ca. 134 chromosomes. In detail, counts were as 
follows: ca. 104, ca. 114, ca. 120, ca. 121, ca. 123 (Fig. l) (Dingoli), ca. 115, ca. l34 (M. 
Cuccio), ca. 118 (Pantelleria). 

Accurate counting was difficult, and we were not able to assign a single precise num
ber for our populations. This variability could be the result of chromosome fragmentation, 
commonly occurring in neotropical species (Hickey 1984); but several previous works in 
the genus Isoetes showed variable counts within the same species: for example, in 1. pan
tii Goswamy & Arya ten different numbers between 2n = 22+2 and 2n = 44+3 were report
ed (Goswami 1975), and 1. novo-granadensis H.P. Fuchs have yielded counts of2n = 126, 
128, 129, l32 (Hickey 1984). 

The basic chromosome number of the genus Isoetes has been known as x= Il in almost 
ali species (cfr. Lave & al. 1977). Chromosome counts based on that number have been 
reported mostly at the diploid and tetraploid level, with few records of higher ploidal lev
els (Lave & al. 1977). In this framework, our counts suggest a high ploidallevel, between 
IOx (2n=1l0) and 12x (2n=132). 

Two different ways of recent evolution have been identified for aquatic and terrestrial 
Isoetes species, corresponding to two different reproductive strategies. In contrast to ter
restrial species, which occur mainly as isolated populations, two or more aquatic species 
frequently grow together. Because gametes of different species can readily mingle in these 
aquatic habitats, the potential exists for interspecific hybridization: evidence supporting an 
allopolyploid mode of evolution (interspecific hybridization and chromosome doubling) 
has been shown for the European 1. brochonii Motelay (Taylor & Hickey 1992) and other 
aquatic species. The reproductive biology of terrestri al Isoetes is not well known but it is 
supposed to be very different (Oddo & Bellini 1994): dispersion is probably achieved 
through animals (cattle, earthworms, etc.), anyhow the range of dispersal is presumed to 
be very limited. These species, usually diploids (Taylor & Hickey 1992), appear to repre
sent examples of graduai speciation due to spatial isolation of ancestral populations fol
lowed by genetic divergence (Taylor & Hickey 1992). 
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Fig. 1. Photomicrograph (a) and interpretive drawing (b) of mitotic root tip plate of 1. duriei Bory 
[Dingoli, #20: PDB (3h), "Carnoy" (60 '), HCI IN 60°C (8') , Feulgen (2h)]. 2n = ca. 123. Scale 
bar = IO /lm . 

In this framework, the present count for J. duriei seems rather "anomalous"; further 
cytological and bio-systematic investigations are needed to explain the reproductive biol
ogy and the ori gin of the species, and its relationships with other living ones. 

References 

Brunton, D. F., Taylor, W. C. 1990: Isoetes x brittonii hyb. nov. (Isoetaceae): a naturally occurring 
hybrid (1. engelmannii x 1. riparia) in the Eastern United States. - Amer. Fern J. 80: 82-89. 

Cox, P. A., Hickey, R. J. 1984: Convergent megaspore evolution and Isoetes. - Am. Naturalist 124: 
437-441. 

Ferrarini, E ., Ciampolini, F., Pichi Sermoll,i R. E. G., Marchetti, D. 1986: Iconographia Palynologica 
Pteridophytorum Italiae. - Webbia 40: 1-202. 

Gifford, E. M., Foster, A. S. 1988: Morphology and evolution ofvascular plants, 3rd ed. - New York. 
Goswami, H. K. 1975: Chromosome studies in natural populations of Isoetes pantii, with het-

erosporous sporangia. - Cytologia 40: 543-551. 
Greuter, w., Burdet, H. M., Long, G. (ed.) 1984: Med-Checklist voI. l. Geneve & Berlin. 
Hickey, R. J. 1984: Chromosome numbers ofneotropical Isoetes. - Amer. Fern. J. 74: 9-13. 
Jensen, W. A. 1962: Botanical Histochemistry. - S. Francisco & London. 
Jerrny, A. C. & Akeroyd J. R. 1993: "Isoetes L." - Pp. 6-7 in: Tutin, T. G., Heywood, V. H., Burges, 

N. A., Moore, D. M., Valenti ne, D. M., Walters, S. M. & Webb, D. A. (ed.), Flora Europaea, 
1. - Cambridge. 

Lave, A., Lave, D. & Pichi Serrnolli, R. E. G. 1977: Cytotaxonomical Atlas ofthe Pteridophyta. 

Vaduz. 



400 Troìa & Bellini: Karyological observations on Isoetes duriei 

Manton, I. 1950: Problems of citology and evolution in the Pteridophyta. - Cambridge. 
Oddo, E., Bellini, E. 1994: Some observations on lsoetes duriei Bory (lsoetaceae) in Sicily. -

Giorn. Bot. Ital. 128: 359. 
Prada, C. 1983: El genero lsoetes L. en la Peninsula Iberica. - Acta Bot. Malacitana, 8: 73-100. 
Rivas-Martinez, S. 1981: Les étages bioclimatiques de la végétation de la Péninsule Ibérique. -

Anales Jard. Bot. Madrid 37(2): 251-268. 
Taylor, W. c., Hickey, R. J. 1992: Habitat, evolution, and speciation in lsoetes. - Ann. Missouri Bot. 

Gard. 79: 613-622. 

Address of the authors: 
Angelo Troìa (*), Enrico Bellini - Dipartimento di Scienze Botaniche 
dell'Università, via Archirafi 38, 90123 Palermo (I). 
(*) e-mai!: isoetes@mbox.unipa.it 


