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1. Plant physiology

Fundamental characteristics of the plants’ life: autotrophy, onmipotency, reproduction cycle, metabolic
self-regulation, adaptability to environmental conditions.

Water relations of plants. Absorption and xylem transport of water, regulation of stomatal transpiration.
Osmoregulation and the physiological background of drought resistance and tolerance.

Photosynthesis: its role in the global energetics of the living world and in the primary production of organic
nutrients. The main phases of photosynthesis: the light reactions and the assimilation of carbon dioxide.
Mechanisms of harvesting and conversion of light energy by photosynthetic pigments, regulation of
photochemical processes under varying light conditions.

Functional characteristics of the photosystems, generation of reducing power and of chemical energy
storage. Photosynthetic electron transport pathways and photophosphorylation.

Photosynthetic carbon metabolism. Biosynthesis of new organic compounds in the Calvin cycle.
Photorespiration. Adaptive roles of the C4 and CAM carbon assimilation pathways. Influence of
environmental factors on photosynthesis.

Phloem transport and storage of organic nutrients in plants, intermediary metabolism of carbohydrates
and lipids in crop plants. Biosynthesis of vitamins in plants.

Respiration of plants. Characteristics of anaerobic and aerobic respiratory processes, respiration under
hypoxic conditions caused by waterlogging. Glycolysys, the oxidative pentosephosphate pathway, lactic
and alcoholic fermantaion, the Krebs cycle, terminal oxidation and oxidative phosphorylation. The
alternative, cyanide-resistant path of the respiratory chain in plants. Climacteric respiration, respiratory
thermogenesis. Extramitochondrial oxidations and their role in plants. Respiration during storage of plant
products.

Secondary metabolism of plants and the physiological functions of active compounds. Plant terpenoids,
phenolics and secondary nitrogen compounds. Biopesticides and health-promoting metabolites in plants
The mineral nutrition of plants. Physiological functions of essential macro- and microelements. Transport
of inorganicions in plants. Physiological background of hydroponic cultures, aeroponic cultures and of the
administration of fertilizers.

Nitrogen metabolism in plants. Nitrate reduction, assimilation of ammonium, symbiosis with nitrogen-
fixing bacteria, intermediary metabolism of amino acids and storage of plant proteins, nitrogen
mixotrophy and the internal nitrogen cycle of plants.

The main developmental phases in the life cycle of vascular plants. Diurnal and annual biorhythms,
characteristics of the dormancy of seeds and buds. Asexual and sexual reproduction. Sporogenesis,
gametogenesis, pollination and fecundation in flowering plants. Embryogenesis and endospermato-
genesis during seed development. The process of germination. Regulation of flowering: vernalization and
photoperiodic induction. Role of plant photoreceptors in onthogenesis. Fruit set and ripening.
Characteristics of senescence in plants.

Roles of plant hormones and local growth regulators in the developmental processes.

Sensitivity of plants and types of plant movements. Autonomous movements, taxis, tropisms and nastic
movements.
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2. Abiotic stress in plants

Mechanisms of plant acclimation to adverse environmental conditions

The role of antistress metabolites in optimization of plant production

Physiological markers of the influence of abiotic stress factors which alter plant production

Post-translational processes of environmental stress tolerance: ubiquitination, sumoylation,

glutathionylation. The epigenetic basis of transgenerational stress memory

5. Phases of the antistress reaction in physiological processes of plants, resistance and tolerance
against abiotic stress factors, the roles of priming and of hardening in the creation of crop plant
varieties with enhanced stress tolerance

6. Mechanisms of tolerance of photo-oxidative stress associated with photosynthesis.
Overproduction of reactive oxygen species and the antioxidative protection system in plants

7. Molecular processes in plants during acclimation to hypoxic stress caused by flooding

8. Salt stress and salinity tolerance in crop plants

9. Basic mechanisms of drought tolerance in plants, selection markers for drought tolerant cultivars

10. Stress reactions in plants caused by extreme temperatures

11. Mechanisms of plant defense against the toxicity of transitional metals and herbicides. The

physiological basis of phytoremediation of contaminated soils and aquatic habitats
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