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Origin and Development of Fascicular Cambium in Hypocotyl
of Eucommia ulmoides Seedlings

Kang, Jae Sun and Woong Young Soh
(Department of Biology, Chonbuk National University, Chonju)

ABSTRACT

The early ontogeny ol the vascular cambium in the hypocotyl of Eucommia ulmoides seedling
was studied anatomically. In transverse view, the procambial cells repeated periclinal divisions
and then gradually differentiated into vascular cambium; however, in the transectional plane, it
was dilficult to reveal the origin of cambial initials. In tangential view, the early procambial cells
repeated periclinal divisions and then the procambium consisted of homogeneous short cells. Some
cells in Jate procambium did not show transverse divisions, but elongated continuously. Thus,
the procambium showed a heterogeneous structure: The long cells became fusiform Initials with
tapering end walls and the short cells differentiated into ray initials. Conclusively, the two types
of cambial initials were gradually originated from the homogeneous cells at the early procambial

stage, and they consisted vascular cambium.
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Table 1. Length of hypocotyl, epicotyl and root in Euco-
mmia ulmoides seedlings at the 4 developmental sta-
ges

Developmental stages Length (cm)

(days) Hypcotyl Epicotyl Root
Early procambium (4) 0.61*0.20 - 2.60
Late procambium (8)  4.46%0.23 0.20 431
End procambium (14) 544+ 0.56 053 6.12
Early cambium (18) 6.25£ 0.53 0.93 8.56
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Figs. 1~4. Transverse sections showing ontogeny of va-
scular cambium from procambium in Eucommia ulmoides
hypocotyl. Fig. 1. Early procambium (PC) showing one
to two cells in each radial row between protophloem (PP)
and protoxylem (PX). X200. Fig. 2. Late procambium
(PC) showing radial seriation with two to three cells in
each radial row by periclinal divisions. > 200. Fig. 3. End
of procambium (PC) shows radial rows of three to four
cells. MP, metaphloem; MX, metaxylem. X130. Fig. 4.
Early vascular cambium (VC) showing radial seriation
with four to five cells in each row by repeated periclinal
divisions from which secondary xylem (SX) and phloem
(5P) are differentiated. x130.

Table 2. Cell length of long cells and short cells in vas-
cular meristem of Fucommic ulmoides seedlings at the
4 developmental stages

Axial strand
Developmental stages Cell length (um)  (No. of cells)
(days) Long cell Short cell  Width

Early procambium (4) 88+ 8.60 1~
Late procambium (8) 121x£2053 77+725 1~
End procambium (14) 177+ 2285 62+7.91 1—
Early cambium (18) 275+ 26,57 50+ 12.38 1
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Figs. b~8. Tangential sections showing ontogeny of vas-
cular cambium from procambium in the Eucommia wl-
moides hypocotyl. All, X 130. Fig. 5. The early procmbium
in box shows a homogeneous structure composed of
short cells with transverse end wall (arrows). Fig. 6. The
late procambium shows a heterogeneous structure having
long (L) and short cells (S). Arrows indicate transverse
and anticlinal divisions. Fig. 7. The end of procambium
composed of long (L) and short cells (S) in axial strand.
Fig. 8 Early vascular cambium consists of elongated fusi-
form initials (F) with tapering end walls and ray initials
(R).
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