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W O O D ANATOMY O F BRUNIACEAE: CORRELATIONS W I T H 
ECOLOGY, PHYLOGENY, A N D ORGANOGRAPHY 

Sherwin Carlquist 

Abstract.—Wood of Bruniaceae is very primitive according to widely-
accepted criteria. Vessels are relatively long, with scalariform perforation 
plates having numerous bars, fully or vestigially bordered. Many aberrations 
in disposition of bars and perforations in perforation plates are present, and 
no species has exclusively normal perforation plates. Lateral wall pitting of 
vessels, both intervascular and between vessels and rays, is scalariform to op­
posite. Vessels are solitary or nearly so, angular to round in transection. 
Helical thickenings are present in vessels of only a single species. All im­
perforate elements are thick-walled tracheids, some with gelatinous walls. 
Tracheids are only slightly longer (in two instances shorter) than the ves­
sel elements they accompany in any given species. Axial parenchyma is dif­
fuse, with very slight tendencies toward aggregates or vasicentric scanty. 
Rays are heterocellular, with a predominance of upright cells, or upright cells 
exclusively in species with very narrow multiseriate rays. Multiseriate rays 
vary from biseriate to an average of more than five cells in width, according 
to species. Uniseriate wings are present on at least some multiseriate rays 
in all species. Borders are frequently present on the tangential walls of ray 
cells, which tend to be thick. Uniseriate and multiseriate rays are present in 
all species. Growth rings vary from absent to conspicuous, the latter mostly 
in montane species. Inconspicuous growth rings feature narrow vessels or 
narrow7 tracheids in latewood. More pronounced growth rings have more 
numerous as well as wider vessels in earlywood; vessels may be absent or 
nearly so in latewood, which would thus constitute an all-tracheid band 
produced annually. Crystals are present in rays of most species, sometimes 
chambered in subdivided ray cells. A few species have crystals in cham­
bered axial parenchyma cells. Droplets or massive deposits of amorphous 
dark-staining compounds are present in all species. Woods of Bruniaceae are 
exemplary, considering their primitiveness, for adaptation to xeromorphy, 
based on current concepts of wood xeromorphy. Vessels are notably nar­
row or numerous per mm2 of transection, or both. The nature of growth 
rings and of perforation plate modifications are suggestive of xeromoq)hy. 
Although species of moister habitats do have quantitatively more meso­
morphic wood features, the span within Bruniaceae is not great, suggesting 
that wood of the family as a whole is adapted to extremes of water stress in 
accordance with the dry, hot summers, high incidence of wind, and porous 
sandstone soils of Cape Province, South Africa. Lignotubers have woods 
more parenchymatous and mesomorphic than wood of stems in the ligno-
tuber-bearing species. Wood of stems does not differ appreciably from that 
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of roots. Bruniaceous woods are most closely comparable to those of Geis-
solomataceae and Grubbiaceae, although other "rosoid" families have similar 
woods. This agrees with the "rosoid" placement accorded Bruniaceae by 
most phylogenists. 

Introduction I 

Wood anatomy of the South African family Bruniaceae is of special in­
terest for several reasons. Remarkably little is known on this topic, and the 
brief account in Metcalfe and Chalk ( 1950) is very largely derived From the 
scanty data of Solereder (1908) and of Niedenzu and Harms (1930). All 
of these accounts are based upon twig material of a few species. One can 
say fairly that Bruniaceae, although a clearly woody Family, have been neg­
lected by wood anatomists because of their nonarboreal status. Only two 
species, Bcrzelia commutata Sond. and B. lanuginosa Brongn., become 
small trees. Most species are shrubs of various sizes, ranging downward to 
rock-crevice species such as Linconia cuspidata Swartz and Staavia pinifolia 
Wilkl.. which do not exceed 3 dm in height. Thus, wood samples of Brunia­
ceae are extremely rare in wood collections. During my 1973 field work in 
Cape Province, South Africa. I a t tempted to collect as many species as 
possible. 

Bruniaceae contain 12 genera in which approximately 75 species have 
been recognized (Pillans, 1947). Of these, about 15 species are known only 
from one or several collections. Of the remainder, only two, Bcrzelia lanu­
ginosa and Staacia radiata Dahl, could be said to be at all common. Only 
one species, Raxpalia trigyna Diimmer, occurs outside Cape Province; it is 
endemic to Natal. The remainder are all endemic to Cape Province, and 
occur either on Table Mountain sandstone or soils derived from that forma­
tion. A large proportion of the species are montane, some limited to just a 
few summits or a small portion of a short mountain range. Thus, collecting 
woods of a majority of the species provided unusual problems. During my 
field work in South Africa in 1973 I focused on Bruniaceae and obtained 
wood samples of 47 species belonging to all 12 genera (Table 1) . 

Woods of Bruniaceae prove to be exceptionally interesting with regard to 
their high degree of primitiveness as judged on widely-accepted criteria. 
W h y do such primitive woods exist in Cape Province, in which the vast ma­
jority of dicotyledons have highly specialized woods (Carlquist 1975a)? 
Bruniaceae prove not to be exceptions to the ride that groups with primitive 
xylem tend to exist in mesic situations, as discussed later with regard to eco­
logical preferences of the family. 

The relationships of Bruniaceae are thought to be rosalean (e.g.. Wett- ' 
stein, 1935; Cronquist, 1968) or hamamelidalean (Hutchinson, 1959). 
Thome's Pittosporales (1968, 1976), in which he places Bruniaceae, is a 


