
Abstract 
 

Drought is one of the most important stress factors affecting plants. Increasing drought 

resistance via plant breeding is currently the main approach for improvement of plant 

productivity and reduction of water usage. Plant breeders and scientists search for reliable and 

easy methods of the determination of drought sensitivity in different genotypes. A precise 

knowledge about processes underlying plant stress response and defence against limited water 

availability is necessary for this. The aim of this study was a detailed analysis of 

photosynthetic processes and changes in leaf proteome (again aimed especially at proteins 

involved in photosynthesis) during drought stress. This analysis was a part of a complex 

project focused on the possible causes of genetic variability and drought resistance in 

agronomically important crops. Another goal was to analyse whether the measurement of 

selected photosynthetic parameters can be used for the determination of drought sensitivity 

per se and/or for the prediction of the response of hybrids based on known behaviour of their 

parents. Young plants of maize inbred lines and their hybrids were used as a model for this 

analysis, which was made under conditions of moderate and more severe drought. Two inbred 

lines which were (together with their F1 hybrids) used for a detailed analysis were selected 

from a larger genotypic set based on the comparison of their drought tolerance/sensitivity 

indices. They differed in their strategies how to protect themselves against the damage 

resulting from drought. Intraspecific variability in response to drought was probably 

connected to the different ability to maintain efficient photosynthesis during dehydration, 

which was determined by an early stomatal closure and related to different 

biosynthesis/degradation of proteins involved mainly in photosynthesis. The drought-sensitive 

inbred line showed an early stomatal closure already during short-term drought inducing an 

early inhibition of photosynthesis and subsequently also limitation of proteosynthesis. After 

long-term drought, proteosynthesis in chloroplasts was particularly sensitive to stress. Similar, 

but much more pronounced effect was found in the F1 hybrid which had this sensitive inbred 

line as a maternal parent. Contrary to this, the less sensitive inbred line was able to keep 

stomata open and maintain normal photosynthetic efficiency despite water limitation, 

probably due to its smaller size and lower shoot/root ratio. Maintenance of active 

proteosynthesis under conditions of moderate stress could result from this behaviour. Another 

advantage of this genotype was a preferrence for a photosystem I-associated electron 

transport. The reciprocal F1 hybrid also showed some features related to drought resistance, 

but was not able to keep stomata open for a sufficiently long period of dehydration, resulting 

probably in insufficient energy sources for normal growth while coping with stress. The main 

cause of different response of hybrids (compared to their inbred parents) to drought was 

probably their higher loss of photosynthetic efficiency in relation to their original disposition 

for a larger size and biomass accumulation. The absence of significant correlation between 

inbred and hybrid response to drought, associated with the presence of significant non-

additive genetic effects (as proven also by quantitative genetic analysis), was the main reason 

for the conclusion that the applicability of the examined photosynthetic parameters in maize 

breeding for better drought resistance is very limited.  
 


