
Svs(>-»ifl|jc Botany (19%). 21(4): pp 607-616 
Copyright 1 W by the American Society of Plant Taxonomi-t-

Wood Anatomy of Akaniaceae and Bretschneideraceae: 
a Case of Near-identity and its Systematic Implications 

SHERWIN CARLQUIST1 

Santa Barbara Botanic Garden, 1212 Mission Canyon Road, Santa Barbara, California 93105 
'Address for correspondence: 4539 Via Huerto, Santa Barbara, California 93110 

Communicating Editor: David £. Ciannasi 

ABSTRACT. Wood anatomy is described in detail for the single-species families Akaniaceae and 
Bretschneideraceae, placed close together in most phylogenetic systems. Both families have simple perfora­
tion plates with occasional scalariform plates, alternate lateral wall pitting, helical sculpturing on vessel walls, 
septate fibers with pits simple or nearly so, scanty vasicentric axial parenchyma, and wide tall multiseriate 
rays composed mostly of procumbent cells. Differences between the genera are relatively few and minor 
compared with resemblances; close relationship is indicated. Wood anatomy of the two families resembles 
that of Sabiaceae and, to a lesser extent, that of other Sapindales. The wood is distinctive within Capparales 
whether that order is defined traditionally or in the light of molecular studies. Wood data are compatible with 
an interpretation that Akaniaceae and Bretschneideraceae diverged from near the base of Sapindales. 

The families Akaniaceae and Bretschneideraceae, 
each with a single species, have been placed next to 
each other in Sapindales (including Rutales of some 
authors) by Dahlgren (1980), Cronquist (1981), and 
Thorne (1992); Takhtajan's (1987) treament includes 
them in Sapindales with only a single family 
(Melianthaceae) intervening between them. The 
families differ in that Akaniaceae have hypogynous 
flowers and are alleged to lack myrosin cells (which 
are usually thought to contain glucosinolate com­
pounds), whereas Bretschneideraceae have perigy-
nous flowers and myrosin cells (Cronquist 1981). 
Although Akania may lack myrosin cells, both 
families contain glucosinolates (Etlinger and Kjaer 
1968); some families that contain glucosinolates 
apparently lack myrosin cells (Metcalfe and Chalk 
1950) but all possess some portion of this chemical 
syndrome. Recently, similarity in embryology be­
tween Akaniaceae and Bretschneideraceae has been 
demonstrated (Tobe and Peng 1990; Tobe and 
Raven 1995). 

The glucosinolate-bearing families, once scat­
tered among seven orders (Batales, Capparales, 
Celastrales, Euphorbiales, Geraniales, Sapindales, 
and Violales; Cronquist 1981), were included in an 
expanded Capparales by Dahlgren (1980) on the 
basis of certain character distributions and then by 
Rodman (1991a, b), on the basis of phenetics and 
cladistics. Excluded from Dahlgren's (1980) revised 
Capparales were the glucosinolate families Carica-
ceae and Pentadiplandraceae (often placed in 
Violales), as well as Bretschneideraceae (usually-
included in Sapindales). Drypetes, alone among 
Euphorbiaceae, has been reported to possess 

glucosinolates, but no author has suggested that 
either Drypetes or Euphorbiaceae as a whole is close 
to the other glucosinolate families. The arrange­
ment of Dahlgren (1980) was altered on the basis of 
molecular data by Gadek et al. (1992), Rodman et al. 
(1993), Rodman et al. (1994) and Conti et al. (1996), 
who find that a monophyletic clade is formed by 
the families Akaniaceae, Bataceae, Brassicaceae, 
Bretschneideraceae, Capparaceae, Caricaceae, Gyr-
ostemonaceae, Koeberliniaceae, Limnanthaceae, 
Moringaceae, Resedaceae, Tovariaceae, and Tro-
paeolaceae. Outgroups relatively close to these 
glucosinolate families include Geraniales, Myrtales, 
and Sapindales, according to the data of these 
papers. 

The intriguing redefinition of the glucosinolate 
families (which might tentatively still be termed 
Capparales) by Rodman et al. (1993), Rodman et al. 
(1994), and Conti et al. (1996) invites comparison of 
their cladograms with data from wood anatomy. 1 
have examined wood of Bataceae (Carlquist 1978), 
Brassicaceae (Carlquist 1971), Gyrostemonaceae 
(Carlquist 1978), Tovariaceae (Carlquist 1985), and 
Limnanthaceae and Tropaeolaceae (Carlquist and 
Donald 1996). Numerous papers contain data on 
wood anatomy of Capparaceae (see Gregory 1994). 
Wood descriptions have been furnished far. Koeber­
liniaceae (Gibson 1979) and Salvadoraceae (den 
Outer and van Veenendaal 1981). I plan papers on 
wood anatomy of other glucosinolate families to 
supplement this picture. Some information on 
wood anatomy has been offered for Akaniaceae by 
Dadswell and Record (1936), Heimsch (1942), Ilic 
(1991), and for Bretschneideraceae by Cheng (1980), 
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