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Morphological and Cellular Characteristics of Aerial Roots
in the Epiphytic American Ivy (Parthenocissus sp.)
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ABSTRACT

The morphology and cellular characteristics of adventitious roots, iz aerial roots, in the epiphytic American

vy were examined to reveal strietural changes of the asrial root upon sarface attachment. Imrmatire asrial roo-

ts were composed of parenchyma cells with dense cytoplasm containing plastids, however, the upper and lower

epidermis were not distingnished, At early development, electron dense subatances (EDi3) were constituents of

much of the asrial moot tisane, but the distribution of EDE varied within the tissue. The deposits appeared most

concentratad in the superficial cell layers, with lesser amounts in cell layers closer to the corex. Electron mic-

rographs revealed that EDS deposits were always found in the vacuole, and were mainly associated with the

tonoplast, While mest of them oceurred in the vacuole as small spherical deposits adjacent to the tonoplast, so-

me depozits were oddly shaped or larger in zize. Many of the vacuoles eventually filled with ED3, butthe ED3

content in thoge vacuoles decreazed smubastantially after initial attachment to the surface. When the wacuoles be-

came almost empty, cells near the epidermis already exthibited irregnlarity in owtline. Subsequent breakdown of

cellular components took place in the cells while they were atill attached to the sarface. This study suggests the

potential role of EDS ag substances involved in the surface attachment of the plant, however, further smidies

muzt be conducted to reveal the nature of EDS and the e ffects o FEDS storage within these vacuolas,
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2. Light and Electron microscopy

AHFH A2 Kim & Fisher (1990) W Kim (1997)
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A, oA 4°ClA buffersl £33 2% osmium
tetroxide (Os04) S Hef| A 2~124]7F Fob AT
Aot 2~Feoz A AEEd FY buffaz o
Al 3% MA =4, 30% acetone2 A|ZFLe R 10%H
A2 graded acetone series Y4372 A 3o TEM
ez dFd AEEL acetons® Spurmr resing] E
Fadoz A" T Spur Sde ZojEef 65°C
drying ovenel| 4 4847 Fob 23 - A& A, =
= blocks He|z=Z Reichert Ultracut—S ultramicro-
torneAFell A F 0.5~075ume] TubEm oz 7zt
o] 0.5% toluidine blue £l &2 1015522 QA3
o Zeiss FEt@En|Ac 7 FAE S A& trimming
el diamond knife=® ¢ 60~90 nme] ¢F2 Zukd
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7122 g714A HAAEY, I FAs
A7|A] e FA] e Sy %ﬂrzé%‘}]'ﬂr(Moorﬁ
et al,, 1995; Stern, 1995; Lee, 2000}, XA
22 HEA Y o= FHAA= FHd sl
¥AT 7] (primordia)e 4 =0 2dhe 2 o
=k, 013?‘} A4 Mz 2dl B2efs] Wx (per-
cycle)ell sl =T (lateral roots)o] AHFHE ALl 4
A}—U}U—'[-[Esau, 1979; Lim et al., 1992; Lee, 2000), 53]
128 4490 393,289 Ase st 4
4% 2 ¥ 5o 4BAE A% F 39T
# ¢17 Fhef(Moore et al, 19935), & 732 XAZ<
American Ivy2] 7|2 @3 F2E A2 gle
el T 24gE AR d9 HegTeA, A
FaH oz vw - dFsigiet

TS 72 24 dde FEH A T2t 9%
<+ ot ALAST AdE ez REsiyl ot AaF
W Elgkgel =g gl rpsyd. Aoz B
Herb 2 Addd e seel=rt A g
A HAEEY (Lim et al., 1992; Gunning & Steer,
1996; Newcomb, 1997), AldkH o2 4735y 7122
227 299 298 94 Lo e o A
=2 e FPHE T3 AFoit HEEes
Tehtrh A odesle et o ds=2a AF
stA e g A AT ¢ sl 2 4
= ED57 £HE D HE2HEs AW o|F A
ady & 2# - 2AFHER ofF JZAF o
T ou B kR 712 At 24 A5
W =28 28E 3T AoE Bdd veE §
s Mz Aol =8 4 (tracheary elements)
w0l 72 Wl FAZ AT FAHo
sied o2 7124 A4 ¥ JlAAHY AAE =
% (Esau, 1977; Les, 2000), #h2 A A7sie 7|7

r[o
e 4z

au
I

4 2o ¥z e AREAE A 5ol
sl Aelet FAE Y

$4 A 7l2s BA¥H ARIAAE AsH
2 Azgeln opladelt Azdz, vt dsw
A A= Wz EDS7F A BulEe SHEYE o
e Byont B AFdae o] BAE]
HAE AA AxzAet dxe EHEEA FHF
7 F3149h EDSe W2 AE FodA muEe] 5l

Fol Az o} Az EH FHIE oF hb
E2l #Hl=A4d2s B2 (phenolic compounds) & 74 5
1} (Chalker—Scott & Krahmer, 1989; Lews & Yama-
moto, 1989; Lees, 1992; Lees et al, 1993; Marschner,
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Fig. 1.

Fig. 2.
Fig. 3.

Fig. 4.
Fig. 5.
Fig. 6.
Fig. 7.

Fig. 8.

Fig. 9.
Figs. 1
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FIGURE LEGENDS

Small asrial root (A) at early development exhibiting no differentiation between upper and lower surfaces, Bar = 300 pm.
Inzet: Other side of asrial root shown in Fig. 1.

Estpanded aerial root {4) attached to tree barl (B). Note the sirface differentiation of the aerial root. Bar = 170 pm.

Part of the mature aerial root lower surface exhibiting irregularly modified {arrows) and crushed cells{arrowheads), Bar =23
.

Part of the dizzected petiole (F) supporting aerial roots, Bar =13 pm.

Bubepidermal parenchyma cells from the developing asrial root. ¥ =wvacuole. Bar=4 pm.

Onterm ost parerichym a cells with denze eytoplasm . D =electron—dense substance, N =rmclens, P=plastid. Bar=15pm.
Rudimentary thylalk oids (arrowheads) formed within parenchyma plastids (P). Note the abzence of typical thylaloids or
grana. Bar = lpm.

Numerons small wesicles bounded by a single membrane (arrowhead). Arrows indicate the deposits of electron- dense
compounds. ¥V =vacuole, Bar =0.5 pm.

Tracheary elements {T) in the developing asrialroot, Pe =parenchyma cell, Bar =3 pm,.

0-11. Vaeuoles of epidermal cells (Fig, 10, bars = 1.5 pm) or of subepidermal cellz (Fig. 11, bars =4.5 pm) filled with
electron-dense componds (D). Inset: Light micrograph showing part of the developing superficial asrial root, Bar =30 pm.

Fig. 12, Rugged epidermal cell surface before attachment, Bar =5 pm. Compare with Fig. 10, D =eleciron-dense daposit, E =

epidermal call.

Fig. 13. Subepidermal cells which appear empty after loss of most of electron—dense deposits, Bar= 1.5 pm.
Fig. 14, Crushed asrial root (A), in part, exuding unlcnown substances (double arrows) during attachment. Bar =2pm.
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