Reg. No: 2016/23/D/NZ9/02672; Principal Investigator: dr Dorota Sottys-Kalina

Allelopathy is ubiquitous phenomenon in ecosystems and agroecosystems, describing as mainly negative
interactions between plants and microorganisms by secondary metabolites — allelochemicals. Nowadays,
studies on allelopathy are rather conducted in laboratories than in natural environment. The term
“phytotoxicity” is used to distinguish allelopathy (as phenomenon occurring in natural environment), from
laboratory studies on phytotoxic compounds. Allelopathy is a part of the interspecific competition and main
reason of ecological succession. The best example of allelopathy is soil sickness as a consequence of
accumulation of allelochemicals released by plants cultivated, especially in monoculture.

Cultivated potato (Solanum tuberosum L.) is the fourth most important food crop after corn, rice and wheat.
Varieties of cultivated potato do not change considerably with their biology or morphology. Apart from
S. tuberosum there are three more species of cultivated potato and several dozen species of wild potato.
Among wild potato species we can recognize variety of plant shapes with different habitat preferences. One
favorites individual growth while other can form carpets. The absence of neighboring plants around potato
may indicate allelopathic potential.

Glycoalkaloids are the main group of potato bioactive compounds. High amount of glycoalkaloids in leafs
pose the first line of defense against pathogens and herbivores. During breeding of new potato varieties high
concentration of glycoalkaloids in tubers is undesirable due to its toxic effect on human health. On the other
hand decreased amount of glycoalkaloids in tubers is accompanied with low level of these compounds also
in potato leafs. Therefore potato cultivars are not suitable material for phytotoxic studies. As better source of
bioactive compounds may serve potato wild species. Both, biology and physiology of potato has been well
known. However current knowledge concerns allelopathic/phytotoxic interactions of cultivated and wild
potato remains poor.

In present project we are going to verify contribution of glycoalkaloids and other potential compounds in
phytotoxicity of potato. As plant material we have choosen individuals of diploid potato population from
crosses between potato hybrid and wild specie S. angustisectum containing different amount of
glycoalkaloids in leaf extracts. We are planning comprehensive analysis of metabolome and proteome which
will be helpful in recognition of compounds and specific “biomarker” of phytotoxic potential.
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