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Anatomical structure of the vegetative organs of Calanthe
tsoongiana and their ecological adaptation

Jiang Ya-Ting, Duan Guo-Min < Tian Min* , Wang Cai-Xia, Zhang Ying

( Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Hangzhou 311400, China)

Abstract. The anatomical characteristics of the vegetative organs of Calanthe tsoongiana T.
Tang et F. T. Wang were_studied by paraffin sectioning to explore their ecological adaptation.
Results showed that the leaf‘was’isobilateral. Furthermore, compared with general plants, the
leaves had less epidermal hair and fewer stomata, which were both distributed in the lower
epidermis. The. stomatal apparatus was slightly convex. The differentiation degree of the
vascular bundles in the leaf was varied, and the xylem was much thicker than the phloem. The
pseudobulb consisted of epidermis, ground tissue, and vascular bundles, and the ground
tissue was well=developed with abundant inclusions. The vascular bundles were scattered
throughout the basic tissue. The root was mainly composed of the velamina, cortex, and stele.
The velamina consisted of four layers of cells and the cortex was composed of 8 - 10 layers of
parenchymal cells. The mycelium infected the cortex by destroying the velamina cells. The
middle columnar channel cells were thickened on all sides, except the pericycle cells facing
the xylem ridge. The vascular bundles were of radiative type and the pith, which was located
in the center of the stele, consisted of parenchymal cells. Thus, the anatomical structures of
the nutritive organs of C. tsoongiana showed features of a shade plant. Shade treatment and
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well-ventilated conditions should be provided in the processes of introduction and cultivation.
Key words: Calanthe tsoongiana; Vegetative organ; Anatomical structure; Ecological adaptation
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Fz 1 EHEMREZMAEIERNE
Measurement of anatomical indices of Calanthe
tsoongiana leaves
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Explanation of plates

Plate I ; Anatomical structures of Calanthe tsoongiana leaf. 1. Transverse section of leaf showing structure of large vein;
2-3. Transverse section of leaf showing structure of small vein; 4. Transverse section of leaf showing tracheid of small
vein; 5. Transverse section of leaf showing epidermal hair; 6. Transverse section of leaf showing stomatal apparatus; 7.
Transverse section of leaf showing crystal; 8. Transverse section of leaf showing air cavity; 9. Leaf upper epidermis; 10—
11. Leaf lower epidermis.

Plate I ; Anatomical structures of Calanthe tsoongiana root and pseudobulb. 1. Longitudinal section of root tip showing
structure of root tip;=2..Longitudinal section of root tip showing crystal contained in root tip; 3. Transverse section of root
showing velamina, cortex, and stele; 4. Transverse section of root showing starch grain, hypha, and root hair; 5.
Transverse section of root showing exodermis and crystal; 6. Transverse section of root showing structure of stele; 7.
Longitudinal section of pseudobulb showing fundamental tissue and scattered vascular bundles; 8. Transverse section of
pseudobulb showing epidermis and cuticle; 9. Longitudinal section of pseudobulb showing crystal; 10. Transverse
section of pseudobulb showing structure of vascular bundle; 11-12. Longitudinal section of pseudobulb showing type of
vessel; 13. Transverse section of root showing infection pathway of hypha.

SC. Sclerenchyma; PH. Phloem; X. Xylem; AE. Adaxial epidermis; CU. Cuticle; CH. Chloroplast; T. Tracheid; EH.
Epidermal hair; STO. Stoma; C. Crystal; AC. Air cavity; VE. Velamina; S. Stele; COR. Cortex; RH. Root hair; H. Hypha;
SG. Starch grain; EX. Exodermis; P. Pith; PE. Pericycle; PC. Passage cell; ED. Endodermis; VB. Vascular bundle; FT.
Fundamental tissue; EP. Epidermis; VBS. Vascular bundle sheath; CC. Companion cell; ST. Sieve tube; XP. Xylem
parenchyma; VS. Vessel.



55 37 %

L7/ S

'y

Jiang Ya-Ting et al.; Plate 1
» f/.yg'»
7 o LA

278
PR PR T

/

nal ) ._J'. »
\‘F"g? o
“ W - P B
3' 4 Z 1 -f X J A

- = ‘:,?wo’p;;. C:"’"«/’f ;/\?

See explanation at the end of text



3

PEMEWESE . JORRURA 225 SR 00 B R S B A 73 g 279
P . BRI Jiang Ya-Ting et al.: Plate II
——

&>
e
2

Sl

=&

SV
v

oAl

o
AN

<;“‘,3

2@

&7

4 25

See explanation at the end of text

(DTG K F)



