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5. Abstract 

One of the main limitations experienced by plants occurring on alkaline soils is iron 
deficiency. Despite numerous works, the etiology of these deficiencies (usually manifesting 
as interveinal chlorosis) remains unclear, thus giving rise to the "iron-dependent chlorosis 
paradox." The present study examines the manifestation of iron deficiency in vascular 
plants from non-calcareous psammophilous grasslands and calcareous xerothermic 
grasslands, two environments which differ greatly in terms of soil reaction and iron 
availability, as well as its causes and effects. In total, 24 species of vascular plants were 
studied. The results of the first part of the study regarding calciphilous plants (described 
in article P 1) clearly indicate that while Salvia verticillata and Veronica teucrium do not 
show iron deficiency symptoms, Aster amellus, Betonica officinalis and Prunella grandiflora 
demonstrate a complex etiology of iron-dependent chlorosis that entails numerous 
negative physiological effects. Data collected during the second stage (described in article 
P 2) indicate that the species classified as calciphobes demonstrated varying susceptibility 
to iron deficiency, thus differentiating them as susceptible (Antennaria dioica and Jasione 
montana) or resistant (Alyssum monatnum, Hypochaeris radicata and Potentilla arenaria) 
to iron deficiency. Additionally, in this case, the chlorosis was of a complex cause 
and triggered negative effects at the functional level. Further studies on congeneric species 
found within both types of grassland (Centaurea scabiosa and C. stoebe) indicated 
that the ecological niches of species characterized by broad tolerance to soil pH were 
differentiated at the level of individual iron requirements (results presented in article P 3). 
Overall, the results indicated no correlation between the requirements for soil pH and iron 
availability, nor between substrate preference and tolerance to iron deficiencies. 
Moreover, although manganese and zinc clearly contribute to the development of iron 
deficiency, the limitation nevertheless demonstrates a species-specific etiology, making 
this a diverse and complex issue. The latest stage of the presented research on plants 
that can be found within the studied grasslands (article P 4) indicated that the soil reaction 
and availability of iron, manganese and aluminum can act as selection filters at early 
ontogenetic stages, affecting the ability of seeds to complete germination. However, iron 
and manganese were found to play a secondary role when compared to pH and aluminum. 
Additionally, the plants demonstrate greater tolerance to the studied factors during 
germination than during further stages of ontogenesis, and this does not always fit 
the estimated centers of abundance of the studied species. Hence, the environmental 
requirements of plants occurring naturally within both non calcareous psammophilous 
grasslands and calcareous xerothermic grasslands appear to demonstrate considerable 
differentiation. Therefore, it should be emphasized that the ecology of multispecies 
assemblages can only be interpreted through the prism of the ecology of the individual 
species occurring within them.  


