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Developmental and Anatomical Studies on the
Root of Platycodon grandiflorum A.DC
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(1 College of Life Science, Qingdao Agricultural University/Key Lab of Plant Biotechnology in Universities of Shandong Province,

Qingdao, Shandong 266109, China;2 College of Life Science, Northwest University, Xi’an 710069, China)

Abstract: The development and the structures of the annual and the perennial tap roots of Platycodon gran-
diflorum were studied with the paraffin section and the semi-thin section. The results showed that the de-
velopment of P. grandiflorum root could be divided into four stages:promeristem, primary meristem, pri-
mary growth and secondary growth. The promeristem consists of three groups of initial cells; the primary
meristem is composed of calyptrogens, primordial epidermis, periblem and plerome. The primary structure
includes epidermis,cortex and stele. Parenchyma cells in cortex are dominant. The primary xylem is diarch.
The secondary growth depends on activities of the vascular cambium and the cork cambium. The secondary
structure includes periderm and secondary vascular tissue from the outside to the inside. Parenchyma cells
are prominent in the secondary vascular tissue,and only small amount of vascular elements are scattered in
them. The perennial roots have the similar structure to the annual one, but there are some differences in the
length and the diameter of the tap root,the thickness of periderm and the area ratio between the xylem and
the phloem.
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Table 1 The experiment materials of

P. grandi florum with different growth years
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Anhui Province, Fuyang City,
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Table 2 The root comparison of P. grandiflorum with different years

gE| —4F T4 =4 DU 4R
Ttem One-year-old Two-year-old Three-year-old Four-year-old
MK Length of root/cm 9. 82 20. 65 21. 31 22.2
4 Diameter of root/mm 5.99 12.59 13.19 20. 15
J& Bz 281 Cell layers of periderm 11 13 17 19
YA AR/ UG 2 ) B3l Area ras L7:1 3:1 3.3:1 41

tio between xylem and phloem
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A. Amyloplast; C. Cortex; E. Epidermis; Ed. Endodermis; P. Periderm; Pc. Percycle; PP. Primary phloem; PrP. Protophloem; PrX. Protoxylem; PX.
Primary xylem;SP. Secondary phloem;St. Style; SVT. Secondary vascular tissue; SX. Secondary xylem; V. Vessel; VC. Vascular cambium

Plate | Fig. 1. Cross section of root cap,showing that the cells contain massive amyloplasts; Fig. 2. Partial of longitudinal section of the
root tip; Fig. 3. Cross section of the promeristem; Fig. 4. Cross section of the primary meristem; Fig. 5. Partial crosssection of the one-year-old tap
roots,showing the differentiation of cortex; Fig. 6. The partial magnification of the Figure 5, showing the differentiation of protophloem sieve
tubes and protoxylem vessels; Fig. 7. Cross section of the one-year-old root,showing that primary xylem is diarch; Fig. 8. Cross section of the
one-year-old root,showing primary structure; Fig. 9. Cross section of the one-year-old root,showing vascular cambium;Fig. 10. Cross section of
the one-year-old root,showing secondary structure;Fig. 11. Cross section of the one-year-old root, showing the structure of periderm; Fig. 12.

Cross section of the three-year-old root,showing secondary structure.



