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CARLQUIST, S., 1991. Leaf anatomy of Bruniaceae: ecological, systematic and
phylogenetic aspects. Quantitative and qualitative data are given for 60 species of the 12 genera
of Bruniaceae; most data are based on liquid-preserved material. Leaves of Bruniaceae are basically
linear (broader forms are probably derived) with an apicula that contains phellogen activity. Most
bruniaceous leaves have some degree of isolateral construction, with transition to normal bifacial
construction in a few species, but more commonly transition to ‘inverse’ bifacial structure (stomata
on adaxial face, palisade on abaxial face|. The latter type is correlated with the tendency for leaves
o be appressed to stems. Tannins and very likely other dark-staining materials are very
characteristic of mesophyll cells. Six genera have a large strand of fibres on the midvein and
rhomboidal crystals in bundle sheath cells. The other six genera have few or no fibres on veins and
have druses in mesophyll cells (but not in bundle sheath cells;. These distinctions may relate to
intrafamilial taxonomy, but they also support the primitive position usually accorded to Audouinia,
Thamnea and Tiitmannia. A key 1o genera based on leaf antomy s ofifered. Details of epidermal cell
shape, cuticular relief and trichome form and structure based on scanning electron microscopy are
given. Leaf anatomy. combined with other features, favours a relationship between Bruniaceae and
Grubbiaceae in particular and in broader contexts allies Bruniaceae to rosalean and possibly
hamamelidalean families.

ADDITIONAL KEY WORDS: —Ecological anatomy - Grubbiaceae -~ Hamamelidales -
Pittosporales — Rosales.
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[NTRODUCTION

Bruniaceae comprises 12 genera and about 75 species (Bond & Goldblatt,
1984). These small to large shrubs are confined to south-westernmost Africa; most
species are characteristic of the montane sandstone areas, but a few can be found
on lowland areas and even on laterites. Only one species, Raspalia trigyna, exceeds
the borders of Cape Province (Pillans, 1947).

The leaves of Bruniaceae are predominantly small and either acicular or scale-
like, although broader leaves occur in species of Lonchostoma as well as in Berzelia
cordifolia and Pseudobaeckea cordata. The limited surface area of leaves in most
species of Bruniaceae seems related to particular features of the
Mediterranean-type climate of Cape Province. The xeromorphy reflected in
these leaves is indicative not so much of low annual rainfall but of high summer
heat, and low summer humidity. Montane Cape Province is notably windy and
sandstone soils are very porous. Nevertheless, during field work in South Africa,
one repeatedly sees that Bruniaceae tend to occur in mesic microhabitats: south-
facing slopes, seeps, marshes, streambanks, and in the shade of boulders. These
microhabitats, together with the leaf xeromorphy of the family, may explain how
the relatively primitive woods that Bruniaceae have can persist in a
Mediterranean-type climate (Carlquist, 1978a). Small leaf surfaces minimize
transpiration, but are adaptive because of the sunny climate and lack of shade-
offering trees in localities where Bruniaceae grow. However, the leaves of
Bruniaceae are not uniform, and this diversity can be related to the diversity of
habitats in which species of the family are found.

Features of leaf structure have been explored by various authors, notably
Colozza (1904), Kirchner (1904), Marloth (1925)' and Niedenzu & Harms
(1930). The present account amplifies knowledge of leaves of the family because
it is based on liquid-preserved specimens of the majority of species, collected
during a visit in 1973. Leaves of dried specimens have supplemented the liquid-
preserved specimens.

Data from the above-mentioned collections are sufficiently comprehensive to
enable distinctions to be made to genus and species concepts within the family.
The monograph of Pillans (1947) forms a convenient framework for that
comparison. In addition, recent data from wood anatomy (Carlquist, 1978a),
cytology (Goldblatt, 1981) and palynology (Hall, 1988) can be incorporated.
Leaf anatomy proves to offer more characteristics than one might think
interpretable at the level of subfamily or tribe, and the subfamilial groupings
offered by Niedenzu & Harms (1930) and Takhtajan (1987) are pertinent in this
regard. A few data from leaf anatomy appear to be interpretable with regard to
the phylogenetic sequence of genera within the family.

Although data from leaf anatomy might be expected to be applicable mostly
to infrafamilial taxonomy, a few foliar features seem interpretable at the
interfamilial level. Two main lines of relationship have been claimed for
Bruniaceae: ericalean (Dahlgren & Van Wyk, 1988) and rosalean (Van
Tieghem, 1897; Thome, 1976; Dahlgren, 1980; Cronquist, 1988). Grubbiaceae
has been claimed to have various affinities, including ericalean (Fagerlind, 1947
Cronquist, 1988), and this complicates the affinity found by some authors
between Bruniaceae and Grubbiaceae (Carlquist, 1977).



