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Structure of male conceptacles of Lithophyllum lobatum
(Corallinaceae, Rhodophyta)
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Abstract

Estructura de los concepticulos masculinos de Lithophyllum lobatum (Corallinaceae, Rhodophyta).

Anatomicamente, los concepticulos masculinos de Lithophyllum lobatum Lemoine presentan los caracteres mis significativos descritos
en otras especies de Lithophvllum: (1) techo del conceptiaculo formado por crecimiento de los filamentos que rodean el area férul y (2)
espermatangios simples situados sélo en el piso del concepticulo. Ademas, son descritas algunas particularidades adicionales de la
estructura del techo del conceptaculo: (1) una capa monostromatica de células elongadas originadas directamente de los filamentos
proximales que rodean el area fértil; (2) filamentos verticales cortos formados a partir de la capa monoscromatica y (3) células superficiales
orientadas radialmente rodeando el poro.

Summary

The anatomical study has shown that male conceptacles of Lithophyllum lobatum Lemoine possess the more significant features
reported in others species of Lithophyllum: (1) conceptacle roof formed by overgrowth of filaments surrounding the fertile area and (2)
mple spermatangia occurring only on the conceptacle floor. Moreover some additional particularities of conceptacle roof structure are
Jescribed: (1) a monostromatic layer of horizontally elongated cells directly originated from the proximal filaments that surround the
tertile area (2) short vertical filaments formed from the monostromatic layer and (3) superficial cells radially oriented surrounding the pore.

INTRODUCTION and the anatomical structure of the roof are very useful
characters in species’ determination.

Male conceptacles of Lithophyvilum have been studied

In coralline algae (Corallinaceae, Rhodophyta) in some species (SUNESON. 1937: ADEY. 1966, as
reproductive cells mature within cavities known as Pseudolithophyllum and according to CHAMBERLAIN er al.
conceptacles. When fully developed these conceptacles 1988, a misidentification of Lithophyllum crouanii Foslie;
consist of well defined, roofed chambers either immersed MaAsAKI, 1968; ADEY et al, 1974). According to these
in the surrounding thallus or forming mounds projecting authors, male conceptacles have the following
above the thallus surface. The chambers connect with the characteristics: (1) conceptacle roof formed by the
outside by one several canals (only sporangial overgrowth of vegetative filaments surrounding the area
conceptacles of the Melobesioideae) ending in pores on of fertile cells and (2) spermatangia liberated from
the thallus surface. Four types of conceptacles can be spermatangial initials borne above basal cells that occur
recognized: asexual, male, female and carposporophytic only on the conceptacle floor. Nevertheless, the nature of
(mature female). the conceptacle roof surface have not been previously

According 10 JOHANSEN (1972) a conceptacle may be investigated in male conceptacles of Lithophyllum. The
characterized by the orientation of filaments in the rool, present study was gesigned to evaluate these characters
the arrangement and extent of fertile surfaces, the shape in L. lobatum. This species was described by LEMOINE
of the chamber, and the type and structure of its contents. {IQZ"J? from small crusts collected by Borgesen in
In addition, GARBARY (1978) in a scanning electron Tenerife (Cunury Islands). Later, this taxon has been
microscope study, proposed the nature of the conceptacle recorded from the West Mediterranean (HaMmEL &
roof surface (stepped or not) as a significant feature, and LEMOINE, 1953), and various Atlantic localities:
CHAMBERLAIN (1983, 1986) showed that in Preophyllum Mauritanie, Sénégal and Cape Verde Islands (LEMOINE,
and Titanoderma respectively, the nature ol the surface 1964).
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MATERIALS AND METHODS

Data were obtained from plamts collected in the
Canan Islands and deposited at TFC (Department of
Botany. Uninersity of La Laguna. Canary Islands).
Seanning electron microscopy procedures are outlined in
AFONSO-CARRILLO ¢f al. (19853). Selected dried fragments
were sectioned with a scalpel and rinsed under distilled
water. After air drying. fragments were coated with gold
and viewed in g Hitachi S-450 Stereoscan Microscope.
Anatomical studies were carried out on selected
fragments fixed in 4% formalin in sea-water, decalcified
in Perenyi’s solution and embedded in paraffin. Sections,
N pm thick. were cut and stained in Erhlich’s
haematoxy lin-cosine.

OBSERVATIONS AND DISCUSSION

Gametangial plants of Lithophvllum lobatum are
dioecious but morphological differences between asexual,
female-carposporophytic and male plants have not been
observed. Plants studied consist of thin, foliose, lobale
lamellae (20-60 mm in diameter and up to I mm thick),
firm or little adhered to the substrate.

In scanning electron microscopy, the thallus surface
shows a series of more or less rounded epithallial
concavities separated by calcified regions. Male
conceptacles are circular with the convex roof protruding
only slightly above the surrounding thallus surface.
Conceptacles can be unequivocally recognized by the
radially oriented superficial cells surrounding the pore in
conceptacle roof (Photo 1). In section, conceptacles are
slightly convex. with & small chamber 535-90 um in
diameter by 24-30 pm high (Photo 2). The ostioles are
also small. 12 um in diameter. Conceptacles may become
completely buried by subsequent vegetative growth or
they may collapse after liberation of the reproductive
cells. The collapse of the conceptacles roof (Photo 3)
permits the observation of the conceptacle concavity
(Photo 4) in surface view. Conceptacle rool is exclusively
originated by the overgrowth of the proximal filaments
surrounding the arca of fertile cells. These filaments
overgrow and centripetally surround the fertile arca and
form a monostromatic layer ol horizontally elongated
cells in the under region of the conceptacle rool (fg. 1).
The cells of this monostromatic layer form very short
vertical filaments 3-4 cells. The cell dimensions and the
rool thickness decrease from the margin to the centre of
the conceptacle. The lerule area is placed only on the
conceptacle floor (g, ). Three types ol cells are present
in the fertile Tayer: basal cells, spermatangial mother cells
and spermatangia (fig. 2), Basal cells subtending the
spermatangial mother cells and they may be distinguished
from other vegetative cells by their denser eytoplasm,
Spermatangial mother cells are very numerous and they
result densely packed on the concepacle floor. Simple
(unbranched) spermatangia are liberated from the uppet
region of the spermatangial mother cells. Spermatangia
release their contents as spermatia 4-7 pm long by 2 pm
i diameter.
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This study has shown that male conceptacles of L.
lobatum possess the characters described in others species
ol Lithophyllum: (1) roof formed by overgrowth of
filaments surrounding the fertile arca: and (2) simple
spermatangia occurring only on the conceptacle floor.
Nevertheless, the conceplacle rool structure presents
some additional particularities: (1) a monostromatic layer
ol horizontally clongated cells directly originated from
the proximal filaments that surround the fertile area; (2)
short vertical filaments formed from the monostromatic
laver; and (3) superficial cells radially oriented
surrounding the pore. Recently, CHAMBERLAIN ef al.
(1988) have observed similar [eatures in male
conceptacles of Lithophvilum crouanii. In the next genus
Titanoderma, CHAMBERLAIN (1986) has shown that the
nature of the conceptacle roof and the anatomical
structure of the roof are very useful features in species’
determination. Nevertheless, the importance of these
attributes have not been evaluated in Lithophyvllum.
Further studies are needed in order to elucidate the
potential diagnostic value of the characters described in
L. lobaum.
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Photos 1-4: Scanming clectron micrographices ol male conceptacles ol Lithophyllum lobatum. 1, Surtace view ol conceplacles showing the radially onented
superficnsl cells surrounding the pore. 2. Section of conceptacle showing the roof structure. 3. The collapse of the conceptacle roof, 4. Detail of conceptacle
concavity alter collapse of the rool
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