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Abstract

The results of studies on the germination of vetch seeds (Vicia sativa L.) under conditions of increasing
concentrations of nickel chloride in the medium were analyzed with the principal component analysis (PCA)
and cluster analysis. The absence of a positive correlation between seed germination characteristics and
amylase activity under experimental conditions was shown. Analysis of the biomass and linear dimensions of
the emerging vetch sprouts with these methods revealed the closest relationship between (1) wet weights of
shoots and root, (2) dry weights of shoots and root, and (3) shoot and main root length. At the same time, a
closer relationship was found between the wet and dry mass than with the linear dimensions of the organs.
The inclusion of data on the activity of the enzymes amylase and urease showed a positive correlation of
morphological characteristics with the activity of urease, which may indicate a more significant role of this
enzyme for the formation of seedlings than amylase activity. The inclusion of data on the content of proline in
the analysis led to the fact that it was one of the last to enter into a single cluster, which indicates a weak
connection of this indicator with the vetch seedling formation processes. The use of data on low molecular
weight components: the content of photosynthesis pigments, proline, ascorbic acid, flavonoids showed a
negative correlation with the first main component for flavonoids and a positive correlation for other
indicators. In the constructed dendrogram, primary clusters form photosynthesis pigments and proline with
flavonoids. These first-order clusters form a single second-order cluster, after which ascorbic acid is included
in the overall system. Based on the results obtained, it was concluded that under conditions of increasing
concentrations of nickel chloride in the medium (1), nitrogen metabolism, rather than carbohydrate
metabolism, is critical for seed germination of vetch; (2) the accumulation of total biomass of shoots and roots
is more important in the formation of seedlings than their linear dimensions; (3) closer correlations take place
between the content of chlorophyll and carotenoids, proline and flavonoids, while the presence of the detected
amount of ascorbic acid is not critical for the formation of vetch sprouts.
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