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Development Anatomy of Bupleurum yinchowense Roots

LI Gen, HAN Guijun, LI Weimin, LI Bin, ZHOU Yafu"
(1 Xi'an Botanical Garden of Shaanxi Province/Institute of Botany of Shaanxi Province, Xi'an 710061, China; 2 Shaanxi

Engineering Research Centre for Conservation and Utilization of Botanical Resources, Xi’an 710061, China)

Abstract: In this study. the developmental anatomy of the roots of Bupleurum yinchowense was studied
using paraffin sectioning and fluorescence microscopy, with the aim to provide scientific basis for the clas-
sification and identification of medicinal plants in Bupleurum , as well as the accumulation of medical com-
ponents. The results show that, (1) the root apical meristem of B. yinchowense is composed of promeris-
tem and primary meristem. The promeristem is characterized by small size, closely arranged, dense cyto-
plasm and large nucleus, showing characteristics of typical meristem. (2) The primary meristem consists
of calyptrogen, protoepidermis, ground meristem and plerome. During the development of the primary
root structure, the protoepidermis forms epidermis, the ground meristem develops into cortex, and the
plerome forms vascular cylinder, and the epidermis, cortex and vascular cylinder form the primary struc-
ture of the root. The primary xylem of B. yinchowense roots is diarch or infrequent triarch, and the de-

velopment of which is exarch. The root epidermal cell walls are characterized by thickening in the radial
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walls. (3) In the root secondary growth, the original cambium between the primary xylem and the prima-
ry phloem continue to divide and produce vascular cambium. The vascular cambium continuously produces
secondary phloem outward and forms secondary xylem inward. At the same time, the pericyclic cells dif-
ferentiate continually and form the cork cambium, and the cork cambium forms the cork layer outward and
the phelloderm inward. During the development process of the B. yinchowense roots, the secretory canals
with different shapes and sizes are detected in the secondary phloem and pericycle tissue, both of which are
secondary and schizogenous. The results showed that the structure of Bupleurum yinchowense root was
similar to B. chinense and B. scorzonerifolium , but the thickening of the radial walls of the root epider-
mal cells, the distribution of wood fibers, the size and number of secretory canals and so on were different from

other plants in Bupleurum , which could be used as an important basis for the classification and identification.

Key words: Bupleurum yinchowense ; root; development anatomy
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A. Longitudinal section, showing root cap, meristematic zone, elongation zone and mature zone; B. Transverse section

of root cap; C. Primary meristem; D. Root cap tissue outside the protoepidermis, protoepidermis, initial cortex and

initial stele; E. Epidermis, cortex and vascular cylinder, and protophloem sieve tube; F. Fluorescent micrograph,

protophloem sieve tube; G. Primary structure of root, comprising epidermis, cortex and vascular cylinder;

H. Fluorescent micrograph, showing casparian strip in endodermis and radial cell wall thickening in epidermal cells.

Co. Cortex; CC. Cork cambium; CL. Cork layer; CS. Casparian strip; EN. Endodermis; EP. Epidermis;

IC. Initial cortex; IS. Initial stele; PE. Pericycle; PP. Protoepidermis; PPS. Primary phloem sieve tube;

PRP. Protophloem; PRX. Protoxylem; RC. Root cap; RWT. Radial cell wall thickening; S. Stele; SC. Secretory canal;

SXF. Secondary xylem fibers; VS. Vascular cambium.

Fig.1 Root primary growth and primary structure
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A. Early stage of vascular cambium; B. Vascular

cambium ring; C. Cortex, endodermis, cork layer,
secretory canal in phelloderm and vascular cambium;
D. Fluorescent micrograph, showing radial cell wall thickening
in epidermal cells, cortex, endodermis, cork layer and
secretory canal in phelloderm.

Fig. 2 Root secondary growth and secondary structure
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A. Mature root comprising periderm, secondary phloem, vascular cambium and secondary xylem; B. Structure of
perennial root, showing plenty of fibers around the secondary xylem vessels; C. Periderm of root, comprising 8—15 layers of cells;
D. Fibers around xylem vessels; E. Secretory canals in secondary phloem; F. Little secretory canal
composed of four secretory cells in pericycle; G. Large secretory canal with several secretory cells in pericycle; H. Longitudinal
section of the secretory canal in the pericycle, showing an elongated and branched secretory structure; 1. Longitudinal section
of the secretory canal, showing an elongated structure in secondary phloem.

Fig. 3 Root secondary structure
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