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The impact of preparations containing anti-stress substance on physiological
features and yield of selected glyco- and halophytes in conditions of salt stress

Summary

The raised salt content of soil, arising from anthropogenic activity and from natural
reasons, is currently one of the most important abiotic stressors, limiting the growth and yield
of many plant species. Thus, the plants response to salt concentration is one of the most
important topics of research in many branches of science, the plant physiology included.

In the recent years, following the development of modern technologies of plant
cultivation, the interest grows in various types of compounds which can fulfil anti-stress
functions in a plant, consisting in preventing and mitigating the effects of various types
of abiotic stressors. The subject of this paper refers to the research on the complex familiarity
with the action of anti-stressors on plants which are in the state of salt stress. The experimental
part of the research was conducted between 2008 and 2011 in the vegetation hall of the Faculty
of Environmental Management and Agriculture of the West Pomeranian University of
Technology in Szczecin. Four independent two-factor vase experiments were started in the
system of complete randomization in four repetitions.

The first experimental factor in all of them was the concentration level of salt introduced
into the substrate, and the other one was the type of anti-stress foliar preparation. The variants
of the other experimental factor were determined in the following way: K — without application
of any anti-stress preparation (control variant), A — Algex preparation, H — Hergit preparation,
P — Pentakeepesuper preparation, R — Resistim preparation. The biological material for tests
was strawberry (Fragaria x ananassa Duch.), cultivar varieties of ‘Elsanta’ and ‘Salsa’ and two
species of Miscanthus x giganteus Greff and Deu. as well as Spartina pectinata Bosc ex Link.
Selected physiological, biometric features and some yield parameters of the tested plants were
evaluated.

The growing concentration of sodium chloride in the substrate had a crucial impact on
the determined physiological and biometric features, both in the case of strawberry (glycophyte)
and in the tested grass species (halophiles). In all development stages of the tested strawberry,
the sodium chloride caused a reduction in the number of leaves, the efficiency of water
consumption in photosynthesis, water vapour stomatal conductance, CO2 concentration in
the intercellular spaces of leaves, the content of total chlorophyll, carotenoids and water in
leaves as well as an increase in the dry mass content in the part over the ground. In the case of
‘Salsa’ variety, in all development stages, it reduced the intensity of photosynthesis and
transpiration processes.

The application of all anti-stress preparations increased the content of total chlorophyll and
carotenoids in the leaves of the plants tested, growing in the substrate of differentiated
concentration of sodium chloride. All the preparations applied increased the efficiency of water
use in photosynthesis, in the analysed development stages of ‘Elsanta’ variety, growing on
a substrate with an addition of salt in smaller doses, and of the ‘Salsa’ variety in conditions of the
highest salt content. In the case of Miscanthus x giganteus Greff und Deu., growing in the
conditions of a smaller salt content, a positive impact on the above features was noted in the case



122 Summary

of Algex, Pentakeepesuper and Hergit preparations. All the anti-stress preparations applied
increased the water stomatal conductance in the case of strawberries growing in the conditions of
the highest salt content.

The fruit yield and the unit mass of fruit of the tested strawberry variety got smaller,
following the increase in salt content. Foliar application of anti-stress preparations increased
the above-mentioned features of the strawberries, growing in the conditions of salt stress
of differentiated intensity.

The coefficient of tolerance to salt content of the strawberry and miscanthus giganteus
got reduced with the increase in the substrate salt content. In the case of spartina pectinata,
growing in conditions of salt stress of differentiated intensity, the values of this coefficient were
similar.

The preparations applied, in particular those containing in their content the 5-amino-
levulinic acid, showed anti-stress action on plants tested, growing in the conditions of raised
salt content which is testified by the dependencies proved.



