25837 435 AdE
Korean J. Bot. 35(4) : 359364

2H LI (Ginkgo biloba L.) FAES] XIHEAM
STSHMZO| xo|Uh
B O O x-EFE H® E- W OE
AR st 4B

Early Ontogeny of Vascular Cambium in
Cotyledonary Node of Ginkgo biloba L. Seedlings

Soh, Woong Young, Kyung Duck Kang and Pil Sun Choi
(Department of Biology, Chonbuk National University, Chonju)

ABSTRACT

The vascular cambium in Ginkgo biloba seedling began to differentiate in the cotyledonary node,
and then the differentiation proceeded bidirectionally from the cotyledonary node toward the stem.
and root. In tangential view, procambium at the early developmental stage was a homogeneous
structure consisted of almost similar cells in shape, and at the later stage the procambium became
a heterogeneous one consisted of long cells and short cells. Such a differentiation pattern in the
cotyledonary node was similar to that in the stem. However, it was different from that in the
root. Fusiform initials and ray initials consisting the vascular cambium were originated from the
long cells and the short cells, respectively. The long cells and the fusiform initials in the cotyledo-
nary node were shorter and wider than those in the first internode.
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Figs. 1-4. Transverse sections of the cotyledonary node
of 2, 4, 8 and 14-day-old Ginkgo biloba scedling. Scale
bars=50 ym. Fig 1. Procambium (PC) between protoph-
loem (PP) and protoxylem (PX) in a young vascular bun-
dle. Figs, 2, 3. Procambial cclls are radially seriated. Fig.
4. Vascular cambium consists ol 4-6 cells seriated in each
radial file. SP, sccondary phloem:; SX, xylem element.
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Table 1. Measurement of various organs during the growth of Ginkgo biloba secdlings

Measurement
No. of leaves

Stage (days)

1st internode

(length in mm)

Cotyledonary node Root

(length in mm) (length in mm)

Internode emerging® (2) Primordium
Internode elongating (4) Primordia
Leaf unfolding (8) 2(unfolded)
Leaf maturing (16) H*

2.35£04 19 11
8.05 £1.16 2.3 23
1515+2.39 23 42
20.20 £2.55 2.3 81

*The growth of internode occurred restrictly to the first one. **Only the first leaf fully matured.
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Figs. 5-8. Transverse sections of the first internode of
2, 4, 8 and 16-day-old Ginkgo biloba seedling. Scale
bars=:50 um. Fig. 5. Vascular bundle shows similar struc-
ture to that of Fig. 1. however, fewer protoxylem eleme-
nts are differentiated than that of Fig. 1. PC, procambium;
PP, protophloem; PX, protoxylem. Figs. 6-8. Vascular tis-
sues and meristems are anatomically very similar to
those of Figs. 24 in which shows somewhat advanced
diflerentiation compared with Figs. 6-8. PC, procambium;
VC, vascular cambium,
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Table 2. Length of vascular meristematic cells in the cotyledonary node and the first internode during the growth

of Ginkgo biloba scedlings

Measurement

Cotyledonary node (um)

lst internode (um)

Stage (days) Long cell Short cell Long cell Short cell
Internode emerging® (2) 83.65 + 3.60 98.50 £2.00
Internode elongating (4) 261.15 £ 11.25 102.30 = 3.08 206.78 + 14.48 104.38 = 3.98
Leal unfolding (8) 423,80 = 14.18 119.80 == 3.90 470.90 + 20.00 120.25 £5.78
Leaf maturing (16) 567.18 £ 22.73 9035 =285 623.28 £ 1973 11438 £ 480

*The growth of internode occurred restrictly to the first one.
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Figs. 9-12. Tangential sections of the cotyledonary node
of 2, 4, 8 and 1ld-day-old Ginkgo biloba seedling. Scale
bars=75 um. Fig.9. Procambium shows a homogeneous
structure consisted of uniform short cells with transverse
end walls. Fig. 10. Procambium shows a heterogeneous
structure consisted of long cells (arrows) and short cells
(asterisks). Fig. 11. Heterogeneous structure of procam-
bium is more prominent than in former stage. Arrows
indicate the intrusive growth of long cells. Fig. 12. Fusi-
form (F) and ray initials (R) of the vascular cambium
are differentiated. Two types of initials originate from
the long and short cells consisting the procambium.
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Figs. 13-16. Tangential sections of the first internode
of 2, 4, 8 and 16-day-old Ginkgo btloba seedling. Scale
bars =75 um. Diflerentiation of the vascular cambium at
these four developmental stages shows the same pattern
in the cotyledonary node of Figs. 9-12, even though the
sampling date of Fig. 12 is different from that of Fig. 16.
F, fusiform initials; R, ray initials.
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Table 3. Width of vascular meristematic cells in the coty-
ledonary node and the first internode during the growth
of Ginkgo biloba seedlings

Cell width (um)

Cotyledonary node 1st internode

Stage (days)

Internode

emerging* (2) 26.90 £ 1.13 17.05 £ 0.73
Internode

elongating (4) 31.00 £ 1.80 21.00 £1.03
Leal

unfolding (8) 3643 £1.85 28.60 = 1.05
Leal

maturing (16) 3883233 29.85 + 0.83

*The growth of internode occurred restrictly to the first
one.
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