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Physena (Caryophyllales): A case study in comparative wood anatomy. Brittonia 58: 
301-313. 2006.—Previous analyses of Asteropeia and Physena have not compared 
the wood anatomy of these genera to those of Caryophyllales 5.1. Molecular evidence 
shows that the two genera form a clade that is a sister group of the core Caryophyl­
lales. Synapomorphies of the Asteropeia—Physena clade inelude small circular alter­
nate pits on vessels, presence of vasicentric tracheids plus fiber-tracheids. presence of 
abaxial-confluent plus diffuse axial parenchyma, and presence of predominantly 
uniseriate rays. These features are analyzed with respect to habit and ecology of the 
two genera. Solitary vessels, present in both genera, are related to the presenee of va-
sieentric tracheids. Autapomorphies in the two genera seem related to adaptations by 
Physena as a shrub of moderately dry habitats (e.g., narrower vessel elements, abun­
dant vasicentric tracheids. square to erect cells in rays) as compared to alternate char­
acter expressions that seem related to the arboreal habit and humid forest ecology of 
Asteropeia. The functional significance of vasicentric tracheids and fiber-tracheids in 
dicotyledons is briefly reviewed in the light of wood anatomy of the two genera. 
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Two genera that compr ise monogener ic 
fami l ies endemic to Madagascar , Asteropeia 
(10 species accord ing to Internat ional Plant 
Names Index) and Physena ( two species) , are 
of interest with respect to wood ana tomy be­
cause studies on woods of these genera 
(Mi l ler, 1975; Dick ison & Mil ler, 1993) d id 
not result in d iscernment of re lat ionships, de­
spite thorough work. Dur ing much of the 
20th century, wood ana tomy has been consid­
ered as a potential source of systemat ical ly 
and phy logenet ica l ly signif icant data. Th is 
view was inspired by So lereder 's (1885) the­
sis, "Ube r den systemat ischen Wert der 
Holzstruktur," the tit le of wh ich clearly advo­
cates this appl icat ion. Th is idea pervades Sol -
ereder (1906) , Metcal fe and Chalk (1950) , 
and the several vo lumes of the second edit ion 
of A n a t o m y of the D ico ty ledons that have ap­
peared in recent decades . Indeed, one can 
ci te a number of fascinating corre lat ions be­
tween wood anatomical data and the latest 
incarnat ions of the natural system as revealed 

by cladist ic analys is of DNA data. Often 
ment ioned as examples are the ti le cel ls 
(Chattaway, 1933) in rays of certain famil ies 
of Malvales (now grouped by some as Ma l ­
vaceae s.l.) and the occur rence of vestured 
pits in all famil ies of Myr ta les (Bailey, 1933; 
Jensen et a!., 1998). Others are featured in 
Chapter 10 of Car lquist (2001) . Assemb lage 
of wood data in the compi la t ions by Sol-
ereder (1906) and by Metcal fe and Chalk 
(1950) are undoubted ly valuable. How such 
compi la t ions can be used, however, poses a 
quest ion: if one is a t tempt ing to find the rela­
t ionships of a genus or family, can one draw 
on such data? If one does, one can choose 
any number of taxonomic groups for compar ­
ison. One must choose a reasonable number , 
and so in the decades pr ior to molecu lar phy-
logenies, comparat ive wood anatomists rel ied 
on natural systems as a guide to which com­
par isons were most product ive. Sys tems at­
tempt ing to represent evolut ionary relat ion­
ships were many, however, and did not agree 
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