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Anatomical structures of vegetative organs of Keteleeria
fortunei (Murr.) Carr. var. cyclolepis ( Flous)
Silba and its ecological adaptability
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( Guangxi Key Laboratory of Superior Trees Resource Cultivation, Guangxi Zhuang Autonomous
Region Forestry Research Institute, Nanning 530002, China)
Abstract: In this paper, the anatomical structures of the roots, stems, and leaves of
Keteleeria fortunei ( Murr.) Carr. var. cyclolepis ( Flous) Silba were observed by paraffin-
sectioning and optical microscopy to analyze the adaptability of its morphological structure to
the environment. Results showed that the leaves of K. fortunei var. cyclolepis were bifacial,
including an 11.5 ym thick upper epidermis (outer layer covered by 4.5 ym cuticle) and an
8.6 um thick lower epidermis (outer layer covered by 2.4 um cuticle). Stomata were observed
on the surface of the lower epidermis. There were 1-2 layers of cells in the palisade tissue and
3-4 layers of cells in the spongy tissue. There was a single, 474.1 ym thick main vein. In the
primary structure of the stem, there were 1-2 layers of epidermal cells, 4—6 layers of outer
cortical cells, 6-8 layers of endothelial cells, and resin ducts distributed in the inner cortex. In
the secondary structure of the stem, there were 2-3 layers of cork cells and 1-2 layers of
phelloderm cells. There were resin ducts and secretory cavities in the cortex, and vascular
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bundles were closely arranged in a ring. In the primary structure of the roots, there were three
layers of cells in the exodermis and 1-2 layers of endothelial cells, with a Casparian strip.
There were four types of primary xylem in the roots. In the secondary structure of the roots,
there were 3-4 layers of cork cells and 2-3 layers of phelloderm cells. Thus, the anatomical
structure of the vegetative organs showed great plasticity, which may account for the adaptive
ability of this species to the sunlit as well as shaded environments, and its tolerance to both

drought and cold.
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Morphological and anatomical structure of leaves of Keteleeria fortunei var. cyclolepis. A. Surface of leaf; B: Back of
leaf; C. Transverse section of leaf; D. Transverse section of principal vein; E. Transverse section of principal vein,
showing vascular bundle; F: Transverse section of leaf, showing palisade tissue and upper epicuticle; G. Transverse
section of leaf, showing spongy tissue and lower epidermis; H: Transverse section of leaf, showing resin duct; I. Sur-
face view of upper epicuticle; J. Upper epicuticle cells; K. Surface view of lower epidermis; L. Lower epidermis cells
and stomata. Uep: Upper epicuticle; Lep: Lower epidermis; Px: Primary xylem; Pp. Primary phloem; Cu. Cuticle; Pt.
Palisade tissue; St: Spongy tissue; En. Endodermis; Sto: Stomata; Rd: Resin duct; Mc. Mucous cell; Suc. Subsid-
iary cell; Ge: Guard cell; Ch; Chloroplast.
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Anatomical structure of stem and roots of Keteleeria fortunei var. cyclolepis. A. Primary structure of stem; B. Primary
structure of stem, showing epidermis and cortex; C. Primary structure of stem, showing resin duct in cortex; D . Prima-
ry structure of stem, showing primary vascular column; E. Primary structure of stem, showing pith; F. Secondary struc-
ture of stem; G. Secondary structure of stem, showing periderm, cortex, and secondary phloem; H. Secondary struc-
ture of stem, showing secondary xylem and pith; |. Primary structure of root; J. Primary structure of root, showing epi-
dermis, cortex, and primary vascular column; K. Secondary structure of root; L. Secondary structure of root, showing
peridermis and cortex; M. Secondary structure of root, showing secondary vascular column; N Secondary structure of
root, showing secondary xylem and pith. Px. Primary xylem; Pp. Primary phloem; En. Endodermis; Rd. Resin duct;
Epi: Epidermis; Ex: Exodermis; Pi. Pith; Sc. Secretory cavity; Xy: Xylem; Ph. Phloem; Ca. Cambium; Wr. Wood
ray; Cl. Cork layer; Coc: Cork cambium; Phe: Phelloderm; Ve. Vessel; Bsc: Bundle sheath cell; Pa.: Parenchyma
cell; Wpc: Wood parenchymatous cell.
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