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Variation Characteristics of Secondary Vascular Bundles in
Pinus massoniana

YANG Chao, FAN Fu-hua, XU Gang

(Institute for Forest Resources and Environment of Guizhou/College of Forestry,
Guizhou University, Guiyang 550025, Guizhou, China)

Abstract: [Objective] This study is to reveal the changes of cellular structure, composition and function of
secondary vascular tissue in Pinus massoniana during development. [Methods] The change of morpho-
logy, structure, lignin and cellulose in the vascular tissue of P. massoniana were studied by histochemical
analysis and cell segregation. [Results] The vascular cambium gradually enriched cellulose when it differ-
entiated into new phloem and xylem. During the development of phloem, the sieve cells were deformed
and lignified, and the proportion of cellulose in phloem decreased. During the development of xylem
tracheids from early wood to late wood, the diameter of striated pores decreased, the number of striated
pores decreased, the lignification degree of secondary wall increased, the cell lumen area decreased, the
proportion of cellulose content decreased, and the choroidal and radial walls thickened. [Conclusion] The
cellular composition and structure of secondary vascular tissues change regularly with development. The
intracellular and intercellular transport capacity of xylem cells decrease, while the mechanical strength in-
creases. The secondary phloem loses its ability to transport and its mechanical strength increases.
Keywords: Pinus massoniana; secondary vascular bundle; structural change; histochemical analysis
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