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Hypolignification: Decisive factor in the development of hyperhydricity
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The reduction of cell wall lignification (hypolignification) decreases hydrophobicity of the cell wall and causes accumulation 
of water in the apoplast of the leaves leading to hyperhydricity. Arabidopsis thaliana is very susceptible to hyperhydricity. 
Recent studies have indicated that the symptoms of hyperhydricity can be reduced by applying p-coumaric acid to Arabidopsis 
wild-type (Col-0). It was found to result in enhanced cell wall lignification as demonstrated by an increase in the total lignin 
content. To further confirm this effect, we investigated the effect of p-coumaric acid in less-lignin-mutants of Arabidopsis 
affected in cinnamate 4-hydroxylase (C4H) activity and gene expression (ref 3-1 and ref 3-3). We evaluated the effects on the 
percentages of apoplastic water and apoplastic air volumes and on total lignin content of leaves of both mutants. The results 
indicated that exogenously applied p-coumaric acid decreased the development of hyperhydricity, reduced the percentage of 
apoplastic water, increased apoplastic air and increased the total lignin content. Recent findings confirmed our hypothesis 
that exogenously applied allelochemicals are channeled into the phenylpropanoid pathway causing a stimulation of lignin 
production. By consequence, enhanced lignin of the cell walls alleviated hyperhydricity in Arabidopsis thaliana plants.
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