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Allelochemicals can exhibited a diverse modes of action on plants. The delay and reduction of seeds
germination and/or inhibition of root and shoot growth are the first, visible symptoms of allelopathy
stress. The observed disturbances in germination and alterations in seedlings morphology are similar to
those caused by water stress. The aim of this study was to compare allelopathy and osmotic stress. It
was previously presented that one of the first response to allelopathy stress is induction of oxidative
stress and activation of cellular antioxidative system (Bogatek et al. 2002, Bais et al. 2003). We
studied the effect of allelopathy stress provoked by sunflower allelochemicals and water stress induced
by PEG on germinability, H2O2 concentration, activities of some enzymes of cellular antioxidant
system: glutathione reductase (GR), catalase (CAT), membrane leakage and metabolic heat production
in mustard seeds.
Mustard seeds (Sinapis alba L.) were germinated in water extract (10%) of sunflower leaves cv.
Ogrodowy or in PEG solution (28.5% (w/v)) in 20ºC in darkness for 8 days. Osmotic potentials of
PEG solution and sunflower extract were the same –1.1 M Pa. Sunflower allelopathics inhibited seed
germination in 95%, while water stress in 60%. Reactive oxygen species (H2O2) concentration in
mustard seeds increased 6 times after 8 days of alellopathy stress and only twice under water stress
conditions. The CAT activity in osmotic stress increased during two first days of experiment, however
it was 4 times lower in comparison to allelopathy stress. The pattern of GR activity detected under both
conditions was opposite. Allelopathy stress induced gradual increase of GR activity during experiment,
while osmotic stress resulted in highest GR activity detected at the beginning (after 18 hour) and its
decrease after 8 days. Allelopathy stress lead to sharp, but transient (1-2 days) increase in metabolic
heat production, while in water stressed germinating mustard seeds heat production was similar as
compared to the control.
We can conclude that sunflower allelochemicals act on germinating mustard seeds mostly by their
toxicity and only partly by their contribution to osmotic potential.
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