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PhD topic

Speciation and phytoavailability of selenium in soils: the impact of soil properties and co-occurring
elements

Research discipline in Doctoral School

Agriculture and Horticulture

Short description of the research problem to be solved
in the PhD (minimum 1000 characters)

Selenium is an essential element for humans and animals. It has not been proved to be essential for plants, but
may favor their growth. The soils of many regions of the world, including Poland and other large areas of Europe
show a deficit of selenium, therefore it is necessary either to fortify food and fodder with this element, or to apply it
as a fertilizer the soil. The latter method may have beneficial effects on soil. The forms of selenium in soils and its
uptake from soil by crops are influenced by many factors, including soil properties, in particular the presence of
organic matter, and reactions with other elements co-occurring in soils. Due to the very narrow tolerance of Se for
humans and animals, the proper prediction of selenium uptake from soil by plants under the conditions of
fertilization with this element is a challenging matter in the context of food and fodder quality and possible health
risk. The presence of elevated concentrations of some elements in soil, e.g. sulfur, arsenic or some metals, may
affect the amounts of Se taken up by plants. The aim of the doctoral study will be the analysis of selenium species
in soils with different properties, and examination of its uptake by selected crops (e.g. wheat, maize and grass).
The study will be based mainly on incubation tests and pot experiments carried out in a greenhouse. Both
unpolluted soils and soils moderately enriched in copper, lead and arsenic, which occur locally in south-western
Poland, will be taken into consideration and examined.

Professional skills for PhD candidate (e.g. master
program, specializations, softwares, language,
analytical techniques, minimum 500 characters)

Graduation in chemical, biological, agricultural or environmental sciences. Good command of English language in
reading, writing and talking. Basic knowledge in the field of soil science (in particular soil chemistry) and plant
physiology; experience in work in a chemical laboratory, basic skills in chemical analyses. The ability to use MS
Office package, and basic statistical tests. The knowledge of Statistica software, as well as graphical software ( eg.
Corel, Photoshop) will be welcome. Experience in carrying out greenhouse experiments would be well appreciated.
Inquisitiveness and analytical mind will be necessary.
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¢) Number of months in the project to support PhD (in
months; starting from 1st of October 2022)
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