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Fig. 1. SEM micrographs of xylem from longisections of roots of S. deserti (a—c) and §. trifusciata var, laurentii (d—e); (a) portion of perforation plate with pit
membrane remnants in some of the perforations; (b) sections of bordered pits in tracheary elements (left), with lateral wall pits (right); (c) pit at distal end of perforation
plate, showing reticulate pit membrane; (d) tips of two vessels elements, dislodged from each other by sectioning, perforation plate at right; (e) long narrow perforation

plate (left) and lateral wall with pits (right). Scale bars=35 pum.

Cheadle (1970) finds vessel types and distributions like those in
Danae and Semele. Cheadle and Kosakai (1971) figure root
vessels with long scalariform perforation plates for Ophiopogon.
In Dracaena, Cheadle (1942) reported simple perforation plates in
vessels in roots together with scalariform perforation plates in
vessels of leaves. Thus, morphology of vessels at the level of light
microscopy is known for most of the asparagoid genera, but no
details conceming the vessels of Sansevieria have been reported.
The literature contains no details concerning the ultrastructure of
tracheary elements in the asparagoid genera, although in
preparation for the present study, we investigated, using scanning
electron microscopy (SEM), tracheary elements of several species
of Dracaena and Ophiopogon.

Tracheary elements of Sansevieria are potentially of interest
with respect to ecology. Sansevieria is a genus of tropical or
subtropical areas that rarely or never experience frost (Brown,

1915; Morgenstern, 1979). The habitats of Sansevieria in the
Old World are often described as open, sunny places, but
frequently with subsurface moisture availability. For example,
Sansevieria deserti N. E. Brown grows along lake margins or
riverbanks in areas that otherwise could be described as desert.
Clearly, some habitats mentioned by Brown (1915), such as
sandy areas near seashores and uplifted coral plateaus are dry if
humid, and the succulence of rhizomes and leaves in Sanse-
vieria correlates with the dryness of such habitats. Sansevieria
rhizomes are mostly underground (S. deserti, Sansevieria
trifasciata Prain), but production of elongate surface rhizomes
in a few species (Sansevieria dooneri N. E. Brown) permits
exploitation of microhabitats. The underground rhizomes are
potentially valuable for escaping heat and fire. The leaves of
Sansevieria are variously oriented, from cylindrical and vertical
(S. deserti) to flat and nearly horizontal (S. trifasciata “hahnii™),
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Fig. 2. SEM micrographs of xylem from longisections of roots of S. irifasciata "hahnif (a-b) and S. dooneri |e d); (a) perforation plate in face view seen from
outside of vessel element; note pit membrane remnants in pits a upper and lower end of plate; (b) enlarged area of perforation plate, showing webbed nature of pit
membrane remnants; (c) perforation plate seen from insde of vessel clement, showing sparse pit membrane remnants; fd) view of pits from outside of vessdl; pit

membrane is reticulate. Scale bars=5 um.

thereby with a potential range in photosynthetic capacity suited
to high light intensity as well as moderate. Juvenile plants of
species with flattened leaves tend to have leaves that are more
nearly horizontal than those on adult plants. The number of
leaves per rhizome is variable depending on the habitat and
growth condition of the plant. Thus, Sansevieria provides a
distinctive range of forms that invite interpretation with respect
to the adaptive nature of tracheary elements. In monocotyledons
in general, tracheary element types and distribution within a
plant sensitively reflect habitat and ecology primarily, system-
atic relationships secondarily (Carlquist, 1975).

2. Materials and methods

Plants in actively growing condition were obtained from the
grounds of the Lotudand Foundation, Santa Barbara. These

plants (species cited above) represent accessions identified by
that Botanic Garden. Root, stem (rhizome), and leaf portions
were preserved in 50% agueous ethanol. As with our study on
orchid xylem (Carlquist and Schneider, 2006), freehand
longitudina sections were prepared by means of single-edged
razor blades. Sections were washed in three changes of ditilled
water, dried between glass dides, mounted on duminum stubs,
sputter-coated with gold, and examined with a Hitachi S2600N
scanning electron microscope. This methodology, which is
similar to that of Sano (2005), minimizes formation of artifacts.
The use of relatively thick (ca. 1 mm) freehand sections permits
study of more extensive portions of larger numbers of tracheary
elements, and in addition, the thickness offers aform of strength
that minimized breskage of delicate primary walls during
handling. Rips and corrugation in pit membranes, where they
occur, are artifacts and can essily be differentiated from



