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Microstructure and Lignification of Axial Tracheids and Ray Cells during
Xylem Differentiation of Pinus bungeana

WANG Jie, MA Lingyu, GUO Juan, JIANG Xiaomei, YIN Yafang

(Research Institute of Wood Industry, Chinese Academy of Forestry (CAF); Wood Collection, CAF, Beijing 100091, China)

Abstract: In this study, the microstructure and lignification of axial tracheid and ray cells during xylem
differentiation of Pinus bungeana were investigated using optical microscopy, polarizing microscope,
and scanning electron microscope combined with histochemical staining of cell walls. The results of
tissue maceration and morphological analysis showed that the length of axial tracheids was stable after
the cell expanded during xylem differentiation. The cell wall thickness of ray tracheids increased with
xylem differentiation, while the cell wall thickness of ray parenchyma cells remained the same in the
current-year xylem. The results of lignin autofluorescence and lignin-specific staining showed that the
lignification process of axial tracheids began in the middle lamella and cell corner during the thickening
of the S, layer. The lignification process of ray tracheids was similar to that of axial tracheids, but the ray

parenchyma cells did not lignify in the current-year xylem. During xylem differentiation, the processes of
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cell wall thickening and lignification in tracheids (axial tracheids and ray tracheids) and ray parenchyma

cells were significantly different.

Key words: wood anatomy; axial tracheid; ray tracheid; ray parenchyma; cell wall; lignification; xylem

differentiation
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Fig.1 Optical and polarizing microscope images of the xylem differentiation of P. bungeana
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Fig.2 The maceration of different type of cells in the xylem differentiation of P. bungeana
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Fig.4 SEM images of axial tracheid wall structure at different stages during the xylem differentiation of P. bungeana
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Fig.5 Optical microscope images of Wiesner reaction during the xylem differentiation of P. bungeana
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Fig.6 Optical microscope images of Miule reaction during the xylem differentiation of P. bungeana
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Fig. 7 Confocal microscopic imaging of lignin autofluorescence during the xylem differentiation of P. bungeana
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