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Perforated Ray Cells in Korean Rosaceae'
Young Geun Eom’ and Youn Jib Chung3
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ABSTRACT

Perforated ray cells are recorded for the first time in the Korean hardwoods of Rosa multiflora,
Rosa multiflora var. platyphylla, Rosa rugosa. Spiraca cantoniensis, and Stephanandra incisa belong-

ing to the family Rosaceae. The perforated ray cells have simple perforations,

which are identical

with the tvpes of perforation plates in the vessel elements of same wood.
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INTRODUCTION

Perforated ray cells are ray cells of the same
dimensions or larger than the adjacent cells but
with perforations, which generally are on the side
of walls connecting two vessels on either side of
the ray, and bordered pits on lateral walls similar
to the intervessel pits (Bottoso & Gomes, 1982;
Carlquist, 1988; JAWA Committee, 1989; Otegui,
1994).
compared to that in typical vessel elements, and
their perforation type may not be necessarily
coincident with the type of perforation plate occurr-
ing in the vessel elements of the same woods
(Rao et al., 1984; IAWA Committee, 1989).

However, their pit size may be reduced

| g2 1995% TH 58 Received on July 5. 1995.

X

sity, Seoul 136-702, Korea.

w

3

gl sl A st
Ao olF HRAHEM
2 9 M

o

These unusual ray cells with perforations,
which were referred to as perforated ray cells
(Chalk & Chattaway, 1933) and as vascular ray
cells (McLean & Richardson,
either individually or in radial or tangential rows.

1973)., may occur

Especially, radial rows of perforated ray cells
with perforations in tangential walls have been
described as radial vessels (van Vliet, 1976;
IAWA Committee, 1989).

Chalk and Chattaway (1933) recorded for the
first time the occurrence of perforated rav cells
in a number of families, Subsequently, many
workers (Carlquist, 1960, 1982, 1983, 1989; Stern,
1967; Koek-Noorman, 1970, 1972, Mclean &
Richardson, 1973; Koek-Noorman & Hogeweg,
1974; Miller, 1975; Nazma et al., 1981; Bottoso
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& Gomes, 1982: Carlquist ef al., 1983; Teixeira,
1983; Dayal et al., 1984; Rao ef al., 1984; Rudall,
1985, Baas ef «/., 1988; Zhang & Baas, 1992
Norverto, 1993; Eom and Chung, 1993; Eom,
1994. Otegui, 1994; Nagai et al., 1994) have
reported this feature occurring in the rays of
kardwoods. However, there have been apparently
little or no previous records of perforated ray
cells in the woods of Rosaceae.

This paper reports the occurrence of perforated
ray cells and their perforation types in the xylem
of Korean hardwood species belonging to Rosa-
ceae.

MATERIALS AND METHODS

The 43 Korean hardwood species from genus
Amelanchier, Chaenowmeles, Crataegus, Eriobotrva,
Malus, Photinia, Physocarpus, Pourthicea, Prinse-
pia, Prunus, Pyracantha, Pyrus, Raphiolepsis,
Rhodotvpos, Rosa, Sorbaria,
and Stephanandra under Rosaceae were investi-

Sorbus, Sbhiraca,
gated in the present study.

Wood samples were obtained from the collec-
tions in Wood Anatomy and Physics Laboratory,
Department of Forest Products, Kookmin Univer
sity, Seoul and were also collected in Mt, Chiri
lecated in  the
Peninsula. Their subdivided blocks of cz. 1 cm’

southern part of the Korean
size were softened in water in an autoclave and
iramediately stored in a mixture of equal volumes
of glycerine, ethyl alcohol, and water till section-
ing {(Berlyn & Miksche, 1976).
blocks, transverse, radial, and tangential sections
of 20 to 30 um thickness were cut with a slid-

From these

ing microtome and permanent slides were prepar-
ed following general laboratory techniques (Japan
Wood Research Society, 1985). The observation
and photomicrography of perforated ray cells were
made in the radial and tangential sections by the
aid of an Axioskop routine microscope with the
attachment camera, Carl Zeiss, Germany.

RESULTS

In present study, the unusual ray cells with
perforation, which are the secondary xylem cells

Table 1. Types of perforations in vessel elements
and perforated ray cells in the xylem
of Korean Rosaceae.

Species cloment oyl
‘Rosa wmultiflora Thunb. simple simple
Rosa multiflora var. simple simple
platvphylia Thory
Rosa rugosa Thunb, simple simple
Spiraea cantoniensis Lour.  simple simple
Stephanandra incisa Zabel simple  simple

derived from ray initials but with perforation
like those of

vessel elements, are identified in 5 species out
of 43 species in the Korean Rosaceae (Table 1).

plates and lateral wall pitting

Only simple perforation plates are observed in
perforated ray cells of Rosa multiflora, Rosa
mudtiflora var. platyphyilla, Rosa rugosa, Spiraea
cantoniensis, and Stephanandra incisa (Figs. 1-
8), which coincide with the types of perforation
plates in the vessel elements of same species.
And the perforated ray cells are observed only in
the multiseriate parts of rays (Figs. 2 & 7, and
are generally much larger than the surrounding
ray cells (Figs. 1-8). These ray cells with per-
foration usually have perforation plates in their
radial walls (Figs. 1, 3-6 & 8), but their per-
forations are also found in the tangential walls.
And ray splitting of larger rays into smaller ones
is correlated with the development of perforated
ray cells (Figs. 2 & 7).

DISCUSSION

In the Korean Rosaceae, the perforated ray
cells have simple perforations, which are identical
with the types of perforation plates in the vessel
elements of same wood. This is in agreement
with the reports by Nazma et af/. (1981), Dayal
et al. (1984), Rudall (1985), Eom and Chung
(1993), and Eom (1994). The fact,
that the perforation type in a perforated ray cell
does not necessarily coincide with the type of
perforation occurring in the vessel element of the
same wood was noted by Teixeira (1983), Rao et
al. (1984), TAWA Committee (1989), and Otegui
(1994). Recently, Nagai et al. (1994) reported
that the perforation plates in the perforated ray

however,
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Figs. 1-8. Perforated rav cells with simple perforation {arrow). 1 & 20 Spiraeca cantoniensts Lour.-3
& 40 Steplignandre tncisa Zabel 3 Rosa sudiifleve Thunb -6 Rosa mudtiflora var, fleaty-
pivvlle Thory 7 X S0 Resa vaggosee Thunh 38 & & radial surface.-2 & 7 tangertial

surfnce. Seale hars 00wy,

1 vessel element ends.

dimorphie with the total area
In present study. the ray cells haviayg perfora-

celi= were mosth

of the openmgs smaller than the perforation plates
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tion are generally much larger than the surround-
ing ray cells and observed only in the multiseri-
ate parts of rays. And they usually have perfora-
tion plates in their radial walls and ray splitting
is correlated with the development of perforated
ray cells. These ray cells with perforation were
known to be of the same dimensions or larger
than the adjacent cells TAWA Committee, 1989;
Eom and Chung, 1993; Eom, 1994;
al.. 1994) and those observed so far have been

Nagai ef

mostly confined to the uniseriate extensions of
long rays and/or exclusively to uniseriate rays

(Carlquist. 1960; Stern, 1967 Koek- Noorman,
1970, 1972; Koek-Noorman & Hogeweg, 1974;
Nazma et al., 1981; Norverto, 1993; Nagai er

al., 1994). but their occurrence only in the multi-
seriate parts of rays was also confirmed in a
few genera (Chalk & Chattaway, 1933: Botossc
& Gomes, 1982; Daval et al., 1984; Rao et al.,
1984; Eom, 1994). Thus,
may not be confined only to the uniseriate exten-

perforated ray cells

sions of multiseriate rays and uniseriate rays.
The ray cells with perforations in their radial
and tangential walls were considered to be of
two possibilities in connecting two longitudinal
vessel elements in tangential and radial direction
(Teixeira, 1983), and these perforated ray cells
were believed to connect a vessel on one side of
a ray with a vessel on the opposite side of that
ray (Botosso & Gomes, 1982; IAWA Committee,
198%). Perforated ray cells seemed sometimes to
be found in woods in which breakup of large
rays into smaller segments is occurring actively,
but there was no reason to believe this to be
always or even usually true (Carlquist, 1988
Otegui, 1994).

The diagnostic value of these perforated ray
cells has been discussed by several researchers.
Dayal ef ai. (1984), Rudall (1985), and IAWA
Committee (1989) stated that the presence or
absence of perforated ray cells alone could not be
of diagnostic value in wood identification due to
their spasmodic occurrence. Otegui (1994), how-
ever, described that the ray cells with perforation
in Rapanea laetevivens Mez and Rapanea lorent-
ziana Mez of Myrsinaceae had diagnostic value
because of their regular development.
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