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�� histochemistry 
 

�� methylene blue/azur A 

 

�� safranin/astra blue 

 

�� safranin O / fast green 
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Abstract  
Lignin is the second major component of wood and lignification is one of the main developmental 

steps in wood formation. In this study, the process of xylem lignification and effect of altitude on this 
process was traced according to physiological sense. For this purpose, three sites were selected in 
Nowshahr Instructional Forest along an altitudinal gradient (650, 1100 and 1800 m a.s.l, respectively) 
and micro-cores were extracted from five trees of each site at regular intervals during one growing 
season. After double staining the samples, lignification procedure was studied under visible and 
polarized light microscopy. The results showed that elevation rise would not change the pattern of 
lignification but only shorten this period. Lignification starts in the middle lamella and cell corners 
extending gradually into the secondary wall toward the cell lumen. It was also observed that vessel 
elements and tissues adjacent to ray parenchyma lignify sooner and become lignified earlier than the 
wood fibers. Lignification fulfillment is delayed in the last formed fibers and in some cases the 
innermost layers of these cells remained unlignified.    
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