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ABSTRACT

Bergia suffrulicosa Fenzl provided sufficient lower stem and upper stem material to compare wood
and stem anatomy to those of putatively related families: Clusiaceae (including Hypericaceae). Fran-
keniaceae, Lythraceae, and Haloragaceae. Of these, only Clusiaceae proves close; resemblances to
Bergia include presence of simple perforation plates, presence of tracheids as the imperforate tracheary
element type, presence of vasicentric tracheids and fibriform vessel elements, predominance of uni-
seriate rays with some biseriates, vertical orientation of scalariform vessel-ray pitting, absence of
intraxylary phloem, abundance of brownish compounds in parenchyma cells, and occurrence of druses
and solitary crystals. Other features such as seed anatomy confirm the relationship of Elatinaceae and
Clusiaceae. The presence and nature of vasicentric tracheids in Bergia suffrulicosa and Clusiaceae
prompts an examination of thiscell type. Vascular tracheids are defined here as: (1) present in latewood
only (except for some genera in which all wood islike latewood); (2) not always present near vessels;
(3) characteristic mostly of drought-deciduous shrubs: (4) about the same length as vessel elements in
any wood in which they occur; (5) with pits like those of the vessel elements: and (6) present in families
so specialized that the imperforate tracheary element type is the libriform fiber (rarely the fiber-
tracheid). Vasicentric tracheids, in contrast, are (1) distributed in earlywood as well as in latewood
and can occur in diffuse porous; (2) always occur near vessels; (3) are wider, somewhat shorter, and
more densely pitted than associated imperforate tracheary elements although they always bear pits
like those of vessels; (4) may be associated with fiber-tracheids (with various types of pitting) or
libriform fibers, depending on the species; and (5) occur in trees or shrubs that may be evergreen or
winter-deciduous, but tend to be unlike the shrubs (predominantly from families in which herbaceous
species are frequent or preponderant) in which vascular tracheids occur. Vascular tracheids as defined
here do not have vestigial perforations; cells with such perforations are regarded as vessel elements
by definition. Fibriform vessel elements (perforate but intermediate in size and shape between tracheids
and wide vessel elements) have been reported in other groups, notably vines, where fibriform vessel
elements may result from vessel dimorphism (lateral enlargement of narrow vessels preempted by the
great widening of a few vessels). Fibriform vessel elements may also occur in some nonvining families,
such as Hydrophyllaceae. however.

Although some data are available on stem
anatomy (mostly primary stem) of Bergia suf-
fruticosa (Metcalfe & Chalk, 1950), the nature of
secondary xylem has not been described for this
species, the only species of Elatinaceae that could
be considered at all woody. The material kindly
provided me by Dr. Peter H. Raven included
stems and some small roots. Roots were not large
enough to make study of root wood feasible. No
material of leaves or flowers was provided, and
those structures are therefore not included in the
present study.

Although wood anatomy is often not decisive
in delineating relationships of dicotyledon fam-
ilies, wood anatomy of Bergia suffrulicosa proves

unusually valuable in indicating the probable re-
lationships of Elatinaceae. The affinities of Ela-
tinaceae have been claimed by various authors
to include such families as Clusiaceae (including
Hypericaceae), Frankeniaceae (and the allied
family Tarnaricaceae). Lythraceae, and Halora-
gaceae (C. D. Cook in Heywood, 1978). These
four groups are located in four disparate orders,
respectively—Theales, Tamaricales (near Cis-
tales), Myrtales, and Cornales—according to the
system of Thome (1976). Opinions are not equal-
ly divided on which of these groups ismost closely
related to Elatinaceae. A few authors have fa-
vored placement near Frankeniaceae and Tam-
aricaceae (e.g., Wettstein, 1935). Hutchinson
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