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FUNCTIONAL ENDOGENOUS CHANGES IN ENDINGS MYCORRHIZAL 
ROOT OF NORWAY SPRUCE 

P.Yu. Kolmakov1, D.D. Zhernosekov2  
 

Introduction. In the mycorrhizal root end of Norway spruce, the functional structur-
ally significant anatomical transformations are asynchronous processes of lignification 
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and suberization of the endoderm and mesoderm. This feature has a fundamental effect 
on the regulation of various types of radial transport of substances. The main functional 
messengers of consolidation are pelotons and hyphal elements, which are contained in 
the exoderm, mesoderm, but are absent in the barrier cells of the endoderm. The carried 
research can serve as a basis for further study of endogenous synchronizing factors in-
fluencing the distribution of Norway spruce. 
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