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mutational (Arabidopsis) and evolutionary (Lepidium) indehiscence. First results
indicate the presence of these orthologs in the Lepidium system.
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Pollen diversity in Cyperaceae
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Palynological data are widely used in angiosperms identification and clas-
sification. Within Cyperaceae, comprising over 5500 species in 104 genera,
previous studies have used light (LM) and scanning electron (SEM) microscopy
to study pollen morphology in selected taxa. In this study, we use SEM to
investigate pollen shape, aperture shape and distribution, sexine ornamentation,
and morphology and distribution of orbicules in 51 genera representing all tribes
and subfamilies. The fragile pollen collapse when acetolysed and we explore
alternativemethods of preparing samples. Cyperaceae pollen grains vary in shape
from suboblate to perpolate. They are inaperturate to polyporatewith pori or colpi
and have varying numbers of distal and lateral apertures. Sexine ornamentation
varies from microechinate to microreticulate. Orbicules are always present,
varying in shape and ornamentation. The palynological data are interpreted in a
phylogenetic context.
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Antibacterial, antifungal and anti-inflammatory effects of medicinal con-
coctions used in South Africa
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Nine traditional South African herbal concoctions used to treat a range of
diseases were tested for their claimed antibacterial, antifungal and anti-inflam-
matory (cyclooxygenase-1 and-2) activities. Antibacterial activity was evaluated
using two Gram-positive bacteria, Bacillus subtilis (ATCC number 6051), Sta-
phylococcus aureus (ATCC number 12600) and two Gram-negative bacteria
Escherichia coli (ATCC number 11775),Klebsiella pneumoniae (ATCC number
13883) using the micro-dilution assay. Four out of the nine concoctions showed
no activity against the tested bacteria while five showed activity. The ability of
the concoctions to inhibit fungal growth was tested using the micro-dilution
assay. Four of the concoctions showed no activity while the other five
concoctions showed good activities ranging from 93% to 97%. In the anti-
inflammatory assay, five concoctions showed no activity against both COX-1
and COX-2 enzymes while four concoctions showed activity. One of the
concoctions, Imbiza ephuzwato, manufactured in Pietermaritzburg, showed
consistency in having high activity against the four strains of bacteria tested with
a minimal inhibitory concentration of 0.78 mg/ml, 94% inhibitory activity
against Candida albicans, 80% activity against COX-1 and 93% activity against
the COX-2 enzyme.
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Bulb evolution in Oxalis revisited: the link between anatomy and phylogeny
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Southern Africa Oxalis is understudied due to a combination of extreme
morphological variation, a large number of species, poorly resolved species
boundaries and often incomplete herbarium specimens. Previous studies have
indicated the presence of a large polytomy at the base of the southern African
clade, which could have been caused by a rapid radiation in the genus, as has been
documented for several other CFR taxa. Here we present a phylogenetic
reconstruction of southern African Oxalis, representing three quarters of
currently recognised species, using DNA sequence data from both plastid and
nuclear partitions. As all currently recognized taxonomic sections are retrieved as
being para- or polyphyletic, we propose a new phylogenetic classification for the
genus.We argue for an informal temporary classification due to 1) the completely
artificial nature of the current classification, which makes the attempt to rescue
sectional names meaningless; 2) the poor resolution and support values for
several large clades; 3) the presence of many well-supported clades without clear
morphological synapomorphies. In order to resolve the age of the southern
African clade, and to determine the rapidity of the radiation, divergence–time
analyses, using both semi-parametric and Bayesian approaches were conducted.
When the age of the family Oxalidaceae is inferred from a larger-scale Oxalidales
data set with an enforced maximum age equal to the age of the eudicots, the age of
crown group southern African Oxalis is dated at late Oligocene/early Miocene
(±23 mya). This represents the absolute oldest potential age for the crown-group
southern African lineage. The age of the southern African clade will probably be
found to be younger when more realistic age constraints are used.
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Effects of recovery environment modifications on Eucalyptus grandis in
vitro axillary buds injured during cryopreservation
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Recovery of plant cells and tissues injured during cryopreservation may be
influenced by the post-thaw environment to which the material is exposed. For
example, free radical production and enzyme injury may be worsened by
exposure of thawed tissues to high light intensities. The components of the
recovery medium on which the buds are plated post-thawing may also affect the
extent of injury, since ion homeostatis mechanisms are likely to be affected in
frozen and thawed buds. In addition, plating thawed buds on a recovery medium
containing high concentrations of inorganic nutrients could also result in the
accumulation of ions to toxic levels due to impaired regulatory mechanisms.
Similarly, free radical injury may be minimized by maintaining thawed material
in darkness for one or a few days, as this would inhibit photosynthesis and reduce
free radical generation, while ion accumulation and subsequent toxicity may be
reduced by reducing the concentration of some or all of the inorganic nutrients in
the recovery medium. Therefore, during attempts to cryopreserve Eucalyptus
grandis in vitro axillary buds, post-thaw conditions were regarded as an impor-
tant criterion for recovery. In this regard, various parameters, including modifi-
cations to the recovery medium and the influence of light were investigated. The
trends observed suggested that dark incubation and a reduction in NH4NO3 and
KNO3 in the recovery medium prolonged survival.
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