
and traditional rural homegardens in Zululand to (1) assess the
useful-plant diversity, (2) determine the origin of the species
(alien or indigenous), (3) examine the different use categories,
and (4) document the positions of plants in indigenous gar-
dening systems. We conducted a survey of 40 muzis selected
from eight locations along an urbanisation gradient in north-
eastern KwaZulu-Natal. A total of 149 useful plant species
belonging to 72 plant families were recorded, comprising 91
medicinal, 32 food and 26 spiritual plants. Most of these species
(68%) are indigenous (semi-wild domesticates), while the rest
(32%) are aliens (naturalized and cultivated exotics). The ten
most dominant plant species (50-65% frequency) were the fruit
trees Hyphaene coriacea,Mangifera indica, Persea americana,
Psidium guajava and Vangueria infausta, the crops Cucurbita
pepo, Ipomoea batatas and Zea mays, and medicinals Bidens
pilosa and Catharanthus roseus. A comparison between rural
and peri-urban gardens revealed that rural gardens have a higher
mean species richness (26 compared to 17), and 35% of the taxa
are alien in contrast to the 44% of peri-urban gardens. Nearly
78% of the plants from the peri-urban homesteads were cul-
tivated, whereas 46% of the species from the rural gardens occur
naturally (54% cultivated). For instance, the third most dom-
inant species in rural gardens is Sclerocarya birrea (marula), an
indigenous fruit tree (80% of gardens). No significant difference
was evident with regard to different use categories. Home-
garden floras are collectively planted and positioned according
to cultural practices passed down generations. This results in a
common layout plan which is repeated in the gardens of rural
areas, but is absent from the peri-urban areas.

doi:10.1016/j.sajb.2009.02.158

Isolation of rhizobia from Lebeckia species indigenous to
South Africa and their nodulation properties on Lebeckia
and the promiscuous legumes cowpea and siratro

F.L. Phalanea, E.T. Steenkampb, I.J. Lawa, W.F. Bothaa
aPlant Protection Research Institute, Private Bag X134,
Queenswood 0121, South Africa
bDepartment of Microbiology and Plant Pathology, University
of Pretoria, Pretoria, South Africa

The genus Lebeckia (family Leguminosae, tribe Crotalarieae)
contains close to 35 shrubby and herbaceous legume species
native to the Western Cape region of South Africa. Members of
this genus typically have spiky yellow pea-flowers and are
divided into five sections based on growth habit and leaf shape.
The shrubby trifoliate-leaf species are included in the sections
Viborgioides, Calobota and Stiza and herbaceous needle-leaf
species in the sections Lebeckia and Spira. Many Lebeckia
species are recognized as valuable forage plants and, like most
other legumes,Lebeckia species also form symbiotic relationships
with rhizobial bacteria that fix atmospheric nitrogen in root
nodules. Any effort to exploit these plants for agricultural pur-
poses would therefore require knowledge of the specificity of

Lebeckia for their rhizobial symbionts. As a first step towards
this goal, the nodulation specificity of the rhizobia associatedwith
ten Lebeckia species representing three sections (Calobota, Stiza
and Lebeckia) and the two growth habits were studied. Seventy
nine rhizobial strains were isolated, after which their nodulation
abilities were confirmed on their homologous hosts and the
promiscuous legumes cowpea and siratro. These tests suggested
some degree of specificity, as 56% of the strains were effective on
cowpea and 77% on siratro, while all effectively nodulated their
homologous Lebeckia hosts. The nodulation specificity was even
more evident from the results of cross-inoculation studies where
rhizobia isolated from shrubby Lebeckia species were not able to
effectively nodulate suffrutescent Lebeckia species and vice
versa. Root nodules were formed when rhizobia from Lebeckia
species with a specific growth habit were inoculated onto other
species with the same habit, but nodulation was most effective
when rhizobia from a specific section were inoculated onto other
members of that section. These results suggest that the apparent
specificity between the two symbiotic partners will complicate
commercial inoculation of these legumes.

doi:10.1016/j.sajb.2009.02.159

Short term impact of commercial Cape honeybee (Apis
mellifera capensis) colony congregations on invertebrate
flower visitors within a near pristine Fynbos habitat in the
Cape Floristic Region

M.R. Pretoriusa, M.J. Samwaysa,b
aDepartment of Conservation Ecology and Entomology,
Stellenbosch University, Private Bag X1, Matieland 7602,
South Africa
bCentre for Agricultural Biodiversity, Stellenbosch University,
Private Bag X1, Matieland 7602, South Africa

The Western Cape has the most well-developed large-scale
apicultural practice in South Africa as a result of the great
demand for pollination services by the region's extensive
agricultural production of deciduous fruit and other crops that
are dependent on pollination services for the improvement of
the quality and quantity of the produce. However, the amount of
available bee forage is the main limitation to the number of
managed honeybee (Apis mellifera) colonies that can be sus-
tained in the Western Cape. Eucalyptus trees, especially Euca-
lyptus grandis or the Sugar Gum, provides the most adequate
forage for large numbers of honeybees. Unfortunately, Euca-
lyptus is targeted by the aggressive alien clearing done by the
Working for Water programme that was initiated in 1995. This
challenges beekeepers to seek alternative forage, either in the
form of planting their own Eucalyptus plantations under permit
or by making an effort to gain access to remaining unutilized
fynbos habitat. The impact of commercial congregations of
managed honeybee colonies on other floral resource-dependent
species in the Cape Floristic Region is unknown. Numerous
studies have been done on the impact of A. mellifera subspecies
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on native pollinator taxa in regions where A. mellifera is an
introduced alien species. However, this is the first study on the
topic in South Africa and specifically in the Western Cape,
where A. mellifera capensis the Cape Honeybee is endemic to
the region. De Hoop Nature Reserve and Marine Protected Area
was the site where we introduced 24 managed hives (8 per
replicate site) during the winter season. We determined the
change in insect guild abundance and number of visits between
three treatments namely before (control), during and after the
presence of the honeybee hives. Initial results suggest that
honeybee abundance do increase and some insect guild abun-
dances decrease during the presence of the hives.

doi:10.1016/j.sajb.2009.02.160

Identifying priority areas for the management of invasive
alien plants in the Cape Floristic Region

N. Roura-Pascuala, R.M. Kruga,b, D.M. Richardsona
aCentre for Invasion Biology, Department of Botany and Zoology,
Stellenbosch University, Private Bag X1, Matieland 7602, South
Africa
bPlant Conservation Unit, Department of Botany, University of
Cape Town, Private Bag X3, Rondebosch 7701, South Africa

South Africa's Cape Floristic Region's (CFR) biodiversity
is threatened by the introduction and spread of invasive alien
plant species (IAPs), which alter the natural diversity and
crucial ecosystem services. Despite considerable progress in
managing invasions in recent decades, there is an urgent need
to improve the efficiency of management operations. Inte-
grated frameworks that incorporate distribution data and
spread dynamics, coupled with a complete understanding of
the factors influencing the management of IAPs, are required.
In this sense, we analyzed how managers prioritize areas for
alien clearing by applying methods that help us to understand
complex problems and identify appropriate responses, namely
the DPSIR (Driving forces-Pressure-State-Impacts-Responses)
framework and the Analytic Hierarchy Process (AHP). We
focused our analysis on the most invasive plant species in the
region, mostly species of Acacia, Hakea and Pinus. Factors
related to the fire-prone \nature of the ecosystem and the
characteristics of the invasive stands emerged as the pivotal
features for setting spatially-explicit priorities for management.
However, efficient management of IAPs is constrained by
multiple interacting environmental and socio-economic factors.
A better understanding of the interactions between the multiple
factors allowed to develop an innovative and integrated decision-
making tool for planning and managing alien plant species in
three representative regions of the CFR,with different biophysical
and management contexts.

doi:10.1016/j.sajb.2009.02.161

The analysis of genes involved in starch phosphorylation
metabolism in Solanum species

E. Samodien, J. Kossmann, J. Lloyd
Institute for Plant Biotechnology, Department of Genetics,
Stellenbosch University, Private Bag X1, Matieland 7602, South
Africa

The project involves the functional characterization of three
genes Starch Excess 4 (SEX4), Sex4 Like 2 (SXL2) and SXL3,
which seem to be involved in starch phosphorylation metabo-
lism. The projects aim is to uncover the substrate of the enzymes
using glycoarrays. This involves the hybridization of the pu-
rified enzymes with a membrane containing an abundance of a
variety of starches which differ in chain length, charge and
structure. The substrates will be produced using various chro-
matographic separation techniques. Mass spectrometry will be
used to establish to which substrate these enzymes bind on the
membrane. The project also aims at studying the function of
these genes in plants by repressing their expression in Nicotiana
benthamiana using virus induced gene silencing. The proteins
coded for by the genes will be purified and an antibody will
be generated against them, which will be used to show the
repression of these proteins in tobacco.

doi:10.1016/j.sajb.2009.02.162

Breaking of seed dormancy in themedicinal plant,Sutherlandia
frutescens L.

S. Shaika, Y.H. Dewira,b, N. Singha, A. Nicholasa
aSchool of Biological and Conservation Sciences, University of
KwaZulu-Natal, Westville Campus, Private Bag X54001,
Durban 4000, South Africa
bDepartment of Horticulture, Faculty of Agriculture, Kafr
El-Sheikh University, Kafr El-Sheikh 33516, Egypt

Cancer bush (Sutherlandia frutescens L.) is a medicinally
important perennial legume native to southern Africa. S. fru-
tescens seeds exhibit dormancy like many other legumes. Ex-
periments using physical, mechanical and chemical pre-sowing
treatments were conducted to determine the germination re-
sponse of this species. Among various treatments, soaking the
intact seeds for 30 min in concentrated H2SO4 resulted in a high
final germination percentage of 97.5% in day 14 of culture.
However, seed dormancy was completely broken by mechan-
ical scarification in which 100% germination was obtained in
day 2 of culture. The results indicated that S. frutescens seeds
possess exogenous dormancy due to the hard seed coat which is
the main inhibitor of germination.

doi:10.1016/j.sajb.2009.02.163
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