WOOD ANATOMY AND RELATIONSHIPS OF LACTORIDACEAE

SHERWIN CARLQUIST

Made in United States of America
Reprinted from AMERICAN JOURNAL OF BOTANY
Vol. 77, No. 11, November 1990
Copyright 1990 by the Botanical Society of America, Inc.



Amer. J. Bot. 77(11): 1498-1505. 1990.

WOOD ANATOMY AND RELATIONSHIPS OF LACTORIDACEAE!

SHERWIN CARLQUIST!

Rancho Santa Ana Botanic Garden and Department of Biology-,
Pomona College, Claremont, California 91711

Mature wood of Lactoris, not previously availablefor study, revealsten distinctive characters:
vessels with simple perforation plates; vessels in pore multiples; vessel-to-axial parenchyma
pitsscalariform or transitional, vessel-to-vessel pitsalternate; fiber-tracheids with vestigial pits;
fiber-tracheids, vessels, and axial parenchyma storied; axial parenchyma vasicentric scanty;
axial parenchyma either not subdivided or, if subdivided, with thin nonlignified walls between
the cells (like the septa in septate fibers); rays wide and tall, little altered during ontogeny; ray
cellsupright; and ray cellstaller adjacent to fascicular areas. All of these features occur in woods
of Piper and other Piperaceae. The systematic position of Lactoris is therefore reassessed.
Evidence available to date is consonant with placement of Lactoridaceae in Piperales, in which
it would be more primitive than Piperaceae or Saururaceae. Features cited as evidence for
alternative placements of Lactoridaceae are reviewed.

Earlier studies of anatomy of Lactoris fer-
nandeziana Phil., sole species of Lactorida-
ceae, were based on limited material (Carl-
quist, 1964). The stems used in that study were
only twigs, so that the mature wood pattern of
that plant could not be determined. However,
recently a stem of near-maximal size (1 cm in
diameter) for the species was made available
to me by Dr. Delbert Wiens. This stem was
collected by Dr. Wiensand Dr. Tod F. Stuessy
during field work on the island Masatierra, to
which Lactoris is endemic, in the Juan Fer-
nandez Islands. This stem provides adequate
material for an accurate description of the ma-
ture wood pattern of this species.

The results of study on this wood sample are
of great significance with respect to under-
standing the relationships of Lactoris. Lactoris
has relatively few gross morphology characters
that lend themselves to decisive establishment
of relationships. The mature wood of Lactoris,
however, proves to have a series of distinctive
features of systematic significance, and wood
anatomy istherefore of special significance in
assessing relationship. The position of Lactoris
has been uncertain. All workers agree that the
genus belongs in a grouping that corresponds
to the superorder Annonanae of Dahlgren
(1983), a superorder termed Annoniflorae by
Thorne (1976) and Magnolianae by Takhtajan
(1980). This is not unlike the older concept
Ranales, and includes all families in which
ethereal oil cells are present. Lactoris has been
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variously referred to each of the orders in the
superorder Annonanae (for a detailed history
see Lammers, Stuessy, and Silva O., 1986)
Magnoliales (Hutchinson, 1964; Cronquist
1981; Lammers, Stuessy, and Silva O., 1986)
Laurales (Smith, 1971; Takhtajan, 1980
Thome, 1983); and Piperales (Melchior, 1964
Walker, 1976). Others who wish to stress the
isolation of the genus have placed it in the
monofamilial order Lactoridales (Dahlgren,
1983; Walker and Walker, 1984). Suggested
affinities of Lactoridaceae with particular fam-
ilies within the three orders cited above are
reviewed by Lammers, Stuessy, and Silva O.
(1986). The component families of the super-
order Annonanae offer considerable diversity
in wood structure, and therefore wood anat-
omy ought to provide an excellent opportunity
for developing better ideas about placement of
L actoridaceae.

A detailed description of wood of Lactoris
fernandeziana isgiven below. This description
isbased on both light microscopy and scanning
electron microscopy (SEM). Specieswith which
Lactoris is compared are represented in the
Rancho Santa Ana Botanic Garden wood slide
collection. In addition, descriptions of woods,
as compiled by authors such as Metcalfe and
Chalk (1950), Patel and Bowles (1980), and
Metcalfe (1987), have been consulted.

MATERIALS AND METHODS

The stem of Lactoris fernandeziana  studied
here is vouchered by the specimen Stuessy
11178 (OSU). Thiswood sample was available
in dried condition. It was boiled in water and
stored in 50% aqueous ethyl alcohol. Sections
were prepared from near the base of this stem,
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