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ABSTRACT 

Wood of Caryophyllaceae is more diverse than has been appreciated. Imperforate tracheary elements 
may be tracheids, hber-tracheids. or libriform fibers. Rays may be uniseriate only, multiseriate only, 
or absent. Roots of some species (and stems of a few of those same genera) have vascular tissue 
produced by successive cambia. The diversity in wood anatomy character states shows a range from 
primitive to specialized so great that origin close to one of the more specialized families of Cheno-
podiales. such as Chenopodiaceae or Amaranthaceae. is unlikely. Caryophyllaceae probably branched 
from the ordinal clade near the clade*s base, as cladistic evidence suggests. Raylessness and abrupt 
onset of multiseriate rays may indicate woodiness in the family is secondary. .Successive cambia might 
also be a subsidiary indicator of secondary woodiness in Caryophyllaceae (although not necessarily 
dicotyledons at large). Although a small shrub. Gymnocarpos may be primitively woody, and because 
that genus appears primitive in many wood features the family as a whole may derive from woody 
ancestors, despite apparent secondary woodiness in many phylads. Systematic distribution of wood 
character states in the family corresponds closely to the Pax and Hoffmann system of three tribes and 
meir progressive degrees of specialization (Paronychieae, Alsineae, Sileneae). Wood data support the 
idea that Caryophyllaceae represent a branch from near the base of the order Caryophyllales. Wood 
of Caryophyllaceae is highly xeromorphic, comparable in quantitative vessel features to wood of desert 
shrubs; insular species have less xeromorphic wood. Instances of storying and druse presence in axial 
and ray parenchyma arc newly reported for the family, as is the inverted orientation of xylem. phloem, 
and periderm produced by a cambium al the periphery of the pith in Dianthus caryophyllus. 
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INTRODUCTION 

Few families of dicotyledons are so poorly known 
with respect to wood anatomy as Caryophyllaceae. 
The summary of wood histology of the family offered 
by Metcalfe and Chalk (1950) occupies only four 
lines. Quantitative data have been offered for wood of 
only one species (Fahn et al. 1986). Wood anatomy of 
Caryophyllaceae is, however, of great potential impor­
tance in relation to systematics, ecological wood anat­
omy, and phyletic change in habit. The lack of studies 
in wood anatomy of the family may be related to the 
predominantly herbaceous nature of the family. The 
woodiest representatives (likely the Hawaiian genus 
Schiedea) are small shrubs the basal stem diameter of 
which probably rarely exceeds 3 cm. 

Caryophyllaceae have been invariably regarded as a 
member of the order formerly known as Centrosper­
mae and currently termed Caryophyllales (less fre­
quently, Chenopodiales), although Caryophyllaceae 
lack the betalains (betacyanins), glycoflavones, and 
some other compounds characteristic of other families 
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in the order (Wohlpart and Mabry 1968; Richardson 
1981). Sieve-tube plastid ultrastructure shows similar­
ities between Caryophyllaceae and certain other fam­
ilies of the order—Achatocarpaceae, Molluginaceae, 
and Stegnospermaceae (Behnke et al. 1983). A cladis­
tic study (Rodman et al. 1984) shows Caryophyllaceae 
as branching from near the base of the order Cheno­
podiales, well distanced from the betalain-containing 
families. A wood study claims affinity between Steg­
nospermaceae and Caryophyllaceae (Bedell 1980). 
The DNA evidence presently available, based on rbcL 
data, places Caryophyllaceae in an advanced position 
in the order, departing from the clade near Chenopo­
diaceae (Chase et al. 1993). The present study offers 
some evidence on the phyletic status of Caryophylla­
ceae. 

Wood anatomy of Caryophyllaceae proves to be of 
especial significance with relation to habit. No Cary­
ophyllaceae are truly shrubby or arboreal. Habits in 
the family range from subshrubs to perennials with 
thickened roots to minimally woody perennials to an­
nuals. Relating the range of habits to the rayless wood 
predominant in the family as well as to the presence 
of successive cambia (largely in roots rather than 


