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Annotation:

In the present study, | dealt with morphologicgtotogical, and ecological research on a rare
Central-European speci§gergularia echinosperma and its comparison with a similar weedy
speciesS rubra. Existence of two cytotypes &f echinosperma significantly differing in their
morphology was revealed, as well as distinct moligdioal differences between the two
species were found. Moreover, the analyses revealedgossibly hybridogenous population.
In addition, both the species and the cytotypesewaso proven to display different
germination behavior, which I correlate with thieidividual ecological adaptations.
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Abstract:

Morphological variation, cytotype structure and rgeration ecology of a rare Central-
European specieSpergularia echinosperma was examined and compared with a common,
morphologically similar specieS rubra. Material from 27 localities in the Czech Republic
was sampled. The evaluation was done using morptnicnneultivariate and flow cytometry
analyses. An occurrence of two cytotypes, diploiln £ 2x=18) and tetraploid
(2n = 4x = 36), was revealed & echinosperma, with diploids being considerably rarer than
tetraploids. Most of the populations were cytotgllic uniform while two of them displayed
co-occurrence of the both cytotypes. On the coptianly tetraploids were found & rubra

in the studied region. Genome size turned outfferdcompletely between the species, being
applicable as an independent character for thetingiuishing. Moreover, morphometric
analyses revealed a relatively clear separatiowdset both the species and the cytotypes of
S. echinosperma. Seed color was found to differ fully between dipecies. Another relatively
reliable character was stipule length/width ratvbjch turned out to be quite a good predictor
for distinguishing of both the species and the tyyies within S, echinosperma. Other
acceptable characters were height of the papillaseed testa for distinguishing between the
species, and seed length and papillae density ridiffe significantly between the
S echinosperma cytotypes. Based on the results, a tentative keyhe identification of the
species and cytotypes is presented. The analysesdaintified a morphologically transitional
population, possibly of hybrid origin. In additiodistinct differences in germination ecology
of the species were revealed. The germination behaworresponded well to expectations
based on species life histories and habitat prefexe While the weedy speci&srubra
germinated rapidly to high percentages without apgcial treatmentss. echinosperma, a
species of temporarily exposed pond bottoms, gextath slowly and possessed strong
primary innate dormancy, for whose breaking a abidtification with subsequent fluctuating
temperature was required. Slight differences in deemination behavior of the cytotypes
were also detected, which are speculated to pgsaddount for the relative scarcity of the
diploids.

V ramci této studie byla zkoumana morfologicka &hilita, cytotypova struktura a ekologie
kliceni vzacného w®tdoevropského druhuSpergularia echinosperma. Zaroveé bylo
provedeno srovnani s morfologicky podobnyr¥Zriym druhemS rubra. Analyzované
rostliny pochéazely z 27 lokalit na Uzenileské republiky. Ploidni drowerostlin byla
zjistovana pomoci @itokové cytometrie a jejich morfologickd variabilitebyla
vyhodnocovana za pomoci mnohoraznych statistickych metod. & echinosperma byl
zaznamenan vyskyt dvou cytofyp diploidniho (2n=2x=18) a tetraploidniho
(2n = 4x = 36), ficemz diploidi byli znatel& vzacrejSi nez tetraploidi. ¥Sina populaci byla
cytotypow uniformni, avSak ve dvou z nich byl zaznamenankytysobou cytotyfd
pohromad. Naproti tomu, u druhuS rubra byli ve zkoumané oblasti nalezeni pouze
tetraploidni jedinci. Analyzy gtokovou cytometrii odhalily, Ze velikost genomu je
spolehlivym znakem pro odliSeni tetraplidbou druli. Morfometrické analyzy rowi
prokézaly signifikantni rozdily jak mezi druhy, takezi cytotypy S. echinosperma.
Spolehlivym znakem odliSujicim druhy se ukazalal@itva semen. Kroétoho byl relativi
spolehlivym znakem po#én délky ku Sfce palisti, ktery dolie odliSoval nejen oba druhy, ale i
cytotypy v ramciS. echinosperma. DalSim docela dobrym znakem pro odliSeni drblgla
vySka bradavek na osemeni, hustota bradavek aogellemen se naopatetelrg liSily mezi
cytotypy S echinosperma. Na zaklad vysledki morfometrickych analyz byl sestaven
orienta&ni kli¢ k urovani druli a cytotymi. Analyzy vSak roviéZ odhalily jednu



morfologicky gechodnou populaci, kterd vykazovala hodnoty anakermediarni mezi
S. echinosperma a S rubra. Vyswtlenim zjiSéného charakteru populace by mohl byt jeji
hybridni pivod. Vedle morfologickych rozdil byly mezi druhy rov& za pomoci
experimentu zjigny rozdily v klgeni. Pfib¢h kliceni odpovidal fedpokladm zaloZzenym na
rozdilu v ekologii drufi. Zatimco semena plevelného druBurubra kli¢ila rychle a ve
velkém mnozZstvi bez p@by jakéhokoli zasah& echinosperma, druh d@asreé obnazenych
rybni¢nich den, vykazovala silnou primarni dormanci, jepz prekonani byla péebna
chladna stratifikace s naslednym denniffdénim teplot. Navic byly zjishy i drobné rozdily

v prab¢hu kliceni mezi cytotypys echinosperma, které by potenciathmohly mit za nasledek
relativni vzacnost diploidniho cytotypu.



