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ABSTRACT

Quantitative and qualitative data are presented for wood anatomy of the seven species of Cercidium
(including two subspecies of C. floridum as well as the hybrid C. x sonorae) currently recognized.
Data on wood of Parkinsonia are presented for purposes of comparison. Vessel walls of Cercidium
show unusual sculpture: coarse excrescences termed verrucae here, crateriform pits, and grooves
interconnecting pit apertures. These plus crystal distribution, presence of septa in fibers, pit diameter,
presence of vasicentric tracheids, and presence of diagonal vessel aggregations are probably species
distinctions to various degrees. The crystal-bearing fibers of Cercidium, some of which have very thin
walls, exemplify fiber dimorphism. Wood of Parkinsonia aculeata is amply distinct from that of
Cercidium. Vessel element dimensions and density in Cercidium do not indicate exceptional xero-
morphy for woods, perhaps because some species grow in desert washes, perhaps because other features
(leaflessness, thick cuticle on stems) reduce transpiration. Vessel wall sculpture, vasicentric tracheid
presence, and degree of vessel grouping are considered likely indicators of wood xeromorphy within
the genus, however.
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INTRODUCTION

The report by Cozzo (1953) of crateriform pits in vessels of certain species of
Cercidium led me to make preparations of the wood in order to illustrate these
structures by means of SEM in a book (Carlquist 1988). While examining sections
of Cercidium wood under a light microscope, I discovered that protuberances
could be found on vessel walls of some species. These structures provided an
unusual opportunity for study by means of SEM, because adequate resolution of
them could be achieved only by that means.

The diversity of wall sculpture in Cercidium was sufficient to make examination
of all species desirable. Therefore, wood samples of all currently recognized taxa
were obtained and sectioned. According to the treatments of Johnston (1924) and
Carter (1974), Cercidium consists of seven species, one with two subspecies (see
Table 1); a natural hybrid (C. x sonorae Rose & Johnston) is also known. The
wood preparations of Cercidium revealed other anatomical features of interest,
so a survey of wood anatomy of the genus has been undertaken here.

The highly disjunct nature of the genus prevented collection of mature wood
samples for all taxa, so some woodier portions of herbarium specimens were
utilized. The latter samples very likely have vessel sculpture representative for
these species, but such features as vessel element length and ray dimensions
represent less mature conditions than in the species for which larger wood samples
were available. The presence of different degrees of maturity in wood patterns in
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various samples is regarded as of interest in its own right, and for this reason, a
figure for stem diameter is given for each sample studied (Table 1, column 1).
Material of C. x sonorae was sufficient for study of vessel wall characteristics,
but reliable data on other wood features could not be obtained.

The occurrence of certain types of vessel sculpture in dicotyledons may represent
adaptation to dry ecological conditions (Carlquist 1982). In addition, certain other
features of wood anatomy represented in Cercidium have been cited as indicative
of xeromorphy: narrow vessel diameter (Carlquist 1975), increased degree of vessel
grouping (Carlquist 1984), presence of vasicentric tracheids (Carlquist 1985), and
presence of diagonal vessel aggregations (Carlquist 1987). These and other features
of wood anatomy possibly related to xeromorphy are analyzed here. The species
of Cercidium can all be said to characterize desert sites or areas of equivalent
dryness. The geographical ranges of the species are as follows (data from Johnston
1924 and Carter 1974): C. andicola Griseb., S. Bolivia and adjacent N. Argentina
(Jujuy); C. australe Johnston, central Argentina and adjacent Paraguay; C. flori-
dum Benth. ex Gray subsp. floridum, desert areas of California and Arizona plus
Sonora, Mexico; C. floridum subsp. peninsulare (Rose) Carter, southern half of
Baja California, Mexico; C. macrum Johnston,Tamaulipas and Nuevo Leon, Mex-
ico; C. microphyllum (Torrey) Rose & Johnston, Colorado desert areas of eastern
California and southern Arizona plus areas adjacent to the Gulf of California in
Bgja California and Mexico, Sonora; C. praecox (R. & P.) Harms, southern half
of Baja California, eastern and central Sonora plus southern Mexico, Dominican
Republic, Leeward Islands and adjacent Venezuela, and extreme middle Western
Peru; C. x sonorae, areas of overlap between C. microphyllum and C. praecox
in Bgja California and Sonora; C. texanum A. Gray, Rio Grande Plain northwest
to Val Verde Co., southward to Starr Co., Texas, and into Mexico asfar as Coahuila
and Nuevo Leon.

As a generalization, one could say that Cercidium favors low-elevation deserts
that tend to receive summer rainfall. There is, however, a considerable range of
climates or at least microclimatic situations (e.g., underground water availability)
within the areas occupied by Cercidium. Other than the pervasive theme of limited
rainfall, generalizations are not useful; one notes that equatorial as well as tem-
perate deserts are occupied by the genus. Although wood features can be analyzed
with respect to ecology, one must remember that other vegetative features can
play significant if not overriding roles in the water economy of desert plants. In
this regard, the leafless habit during the dry season and the presence of very thick
cuticle on the photosynthetic bark surfaces are noteworthy.

The diversity of vessel wall sculpture as well as the range of other wood ana-
tomical features in Cercidium invites comparison to the taxonomic system at the
species level. Cercidium has been included within Parkinsonia by some authors,
segregated by others (see Carter 1974 for a history). A species of Parkinsonia, P.
aculeata L., has been included in the present study in order to determine if
differences between Parkinsonia and Cercidium wood support recognition of the
two genera.

The presence of chambered crystals in some libriform fibers of Cercidium wood
leads to examination of an interesting phenomenon, fiber dimorphism (Carlquist
1958, 1961), which has not hitherto been reported in Fabaceae. Wood of Cerci-
dium contains interesting forms of fiber dimorphism that are analyzed here and
discussed in relation to probable instances elsewhere in caesalpinoid Fabaceae.



