
Abstract 

 

While animal steroid hormones are very well known and have been studied for a long time, in 

plants no steroid substances were known until relatively recently. Only in the second half of the 

past century brassinosteroids were discovered; later on, their hormonal function in plants was 

confirmed. Still a lot of unknown remains as regards their function in plant cells. This paper 

presents in its first part the evidence that brassinosteroids control in maize (Zea mays L.) grown 

under field conditions not only its morphology and yield but also some 

developmental/reproduction characteristics like e.g. number of female inflorescences or speed 

of the development of male inflorescences.  Particular response of a plant depends, however, 

on the type of applied brassinosteroid, its concentration, and last but not least also on a particular 

maize genotype and developmental stage of the plant during applicatin. Impact of 

brassinosteroids on primary photosynthetic processes in plants has not been proven under these 

conditions, neither on the activity of photosystem (PS) I nor on the Hill reaction. No statistically 

significant differences in the content of photosynthetic pigments have been found either. 

Another topic dealt with in this thesis is the possible protective influence of brassinosteroids on 

plants subjected to cold. Control plants treated by exogenous application of very low 

concentrations of 24-epibrassinolide showed a significant enlargement of some leaves and an 

increase of the content of photosynthetic pigments occurred; in plants subjected to cold, on the 

contrary, positive influence occurred only after the treatment with higher concentrations of 24-

epibrassinolide, and only regarding the chlorophyll content. A significant impact on primary 

photosynthetic processes assessed as the activity of the Hill reaction or activity of the PS1 was 

not found here either. 

Entirely new result of the thesis has been the proof of a biological activity of other steroid 

substances also occurring in some plants – ecdysteroids. During the experiments on plants of 

New Zealand spinach (Tetragonia tetragonioides L.), a statistically significant increase of the 

net photosynthetic rate occurred after the treatment with 20-hydroxyecdysone, but just in a 

short-term (up to four hours after the treatment). These results have for the first time indicated 

the potential new biological function of ecdysteroids – regulation of photosynthesis. When 

working with young plants of common spinach (Spinacia oleracea L.) and maize, species with 

different endogenous content of ecdysteroids, it has been found that plants of both species 

treated either by ecdysteroids or brassinosteroids responded by decreasing their efficiency of 

the entire photosynthetic electron-transport chain, but the response of PS2 of each species to 

the treatment was different and often quite opposite. This response also depended on the 

developmental stage of leaves (the photosynthetic processes in older leaves responded more). 

Thus, low concentrations of ecdysteroids can affect the efficiency of different parts of 

photosynthetic processes similarly to brassinosteroids; however, their effect depends on 

particular plant species, developmental stage as well as growing conditions; in addition, 

different parts of the electron-transport chain respond in different ways. After joint treatment 

of the plants by both substances, no differences compared to control plants were found. It is 



possible that a competitive impact of these related substances may occur in some aspects of 

signaling or metabolism of plant cell. 

 


