ABSTRACT
Abiotic and biotic stresses lead to crop yield losses and ultimately negatively affect agriculture
production. Elucidation of the mechanisms of plant stress responses and their regulation could help to
understand plant defence and improve stress tolerance. Phytohormones stand behind both plant growth
and developmental changes as well as stress signalling. This thesis summarises the results published in
two articles focused on phytohormone dynamics in response to abiotic and biotic stresses, namely
phosphate shortage and Plasmodiophora brassicae infection. A review article focuses in depth on
strigolactones as master regulators of phosphate deficiency responses. The main emphasis is put on
organ-specific reactions and exogenous phytohormone treatment with the potential to convey stress
tolerance.
In the case of phosphate shortage, the universal reaction in all organs was a decrease in active
cytokinin trans-zeatin and gibberellin GA4 with a concurrent elevation of abscisic acid. Also, the highaffinity phosphate transporters (PHT1;4 and PHT1;7) exhibited increased gene expression within the
whole plant. Shoot apical meristems showed numerous changes in gene expression and were the most
affected organ during the lack of phosphate. Only in roots, we observed a substantial elevation of low
active cytokinin cis-zeatin. Exogenous application of a strigolactone analogue rac-GR24 in the presence
of phosphate generally mimicked the impact of phosphate starvation.
Strigolactones are a carotenoid group of phytohormones, and their biosynthesis is conserved
within the plant kingdom. Homologous enzymes were identified in moss Physcomitrella patens,
monocots such as rice and maize, and also dicots including tomato, Arabidopsis and poplar. In the case
of signalling, the first land plants differ from the vascular ones, and strigolactones seem to act via other
receptors and influence predominantly light responses.
The biotic stress reactions to biotrophic pathogen Plasmodiophora brassicae varied in
susceptible and resistant Brassica cultivars. The susceptible one, Hornet, exhibited during infection
prolonged maintenance of elevated content of growth-promoting hormones, auxin and cytokinins. The
resistant one, Alister, had higher basal levels of salicylic acid. Exogenous treatment of salicylic acid
reduced disease symptoms in Alister and predominantly enhanced its content, down-regulating jasmonic
acid levels in roots. Exogenous jasmonic acid promoted infection in both cultivars via stimulation of
cytokinins and expression of cytokinin and auxin biosynthetic genes.
This thesis highlights the organ-specific responses to stress conditions and discuss the potential
of strigolactone and salicylic acid application for improving stress resilience. It also characterises the
general and specific reactions during abiotic vs biotic stresses.
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