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Introduction 

The Greater Cape Floristic Region (GCFR) is globally one of the most botanically diverse 
regions relative to its size with over 11 000 species found in an area of less than 200 000 km2 
(Manning & Goldblatt, 2012; Snijman, 2013). The region covers an area with highly variable 
climatic patterns, geologies and landscape topologies (Manning & Goldblatt, 2012; Snijman, 
2013). This has allowed for the creation of many micro-niches, often housing unique species 
with very limited distributions (Manning & Goldblatt, 2012; Snijman, 2013). As such, many 
new species are still being discovered in the GCFR as previously unexplored regions are 
sampled by botanists. Fabaceae is the third largest plant family in the region and is also one 
of the families where in many new species have been recently discovered and described 
(Manning & Goldblatt, 2012; Snijman, 2013). One of the genera with many undescribed 
species is Indigofera L., with 19 undescribed species noted in Manning and Goldblatt (2012), 
with further new species being discovered since. Indigofera is globally recognized as one of 
the most diverse genera in the family Fabaceae. The genus has a cosmopolitan distribution, 
preferring sub-tropical climates (Lewis et al., 2005; Schrire et al., 2003). South Africa is 
home to a large proportion of species, many of which occur in the GCFR (Manning and 
Goldblatt, 2012). 

Dr Brian Schrire, a globally-recognized Indigofera expert, has spent many years on 
Indigofera systematics and has identified over 100 species new to science (Schrire, pers. 
comm.). He has, however, recently retired from active taxonomy leaving much of his work 
incomplete. We would like to complete this work now while Dr Schrire is still around to 
share his invaluable knowledge on the genus, before it is lost forever. One of the regions of 
high species diversity highlighted by Dr Schrire was the GCFR, with an estimated 30 species 
still requiring formal description, including new species found by me over the past few years 
(Schrire, pers. comm.). The genus within the GCFR is also in need of a taxonomic revision as 
several species complexes are yet to be sorted, while species boundaries between some 
species are vague and require further investigation, especially among pyrophytic (fire-
stimulated) taxa (Schrire, pers. comm.). Through this study, we will finally be able to 
accurately gauge the diversity of Indigofera species in the GCFR, a figure that is currently 
estimated to be between 90 and 100 species (Schrire, 2013). The formal recognition of 
species is critical for gaining knowledge of our indigenous biodiversity as well as for 
conservation planning and protection. 

Preliminary molecular phylogenetic work from Schrire et al. (2003, 2009) hypothesized that 
Indigofera species in the GCFR form for the most part a single clade, informally referred to 
as the “Cape clade”. Through the use of expanded molecular phylogenetic analysis, we aim to 
determine whether the majority of Indigofera in the GCFR have radiated within this clade 
and how many members from other clades occur in the region. Extensive sampling outside of 



the GCFR will also allow us to determine the biogeography of this clade and potentially infer 
climatic or geological preferences.  

 

This study aims to revise the taxonomy and infer evolutionary patterns with a focus on GCFR 
Indigofera. 

 

Objectives: 

1. To complete a taxonomic revision of the genus Indigofera in the GCFR with emphasis on 
species known by manuscript names. 

2. To reconstruct a robust phylogeny of Indigofera based on intense species sampling and 
multiple markers, focussing on the GCFR species. 

 

Motivation 

Indigofera is a large genus of legume, distributed worldwide, but with over 10% of its 
diversity occurring within the Greater Cape Floristic Region (GCFR). Of the estimated 100 
species in the GCFR, about 30 are yet to be formally described. Without formal description, 
these species cannot be protected and cannot be factored into biodiversity assessments or 
analyses. Many of the Indigofera species in the region have also yet to be included in 
molecular phylogenetic analyses. This means that we cannot fully understand the 
relationships between species or infer evolutionary patterns. Rhizobial symbionts of very few 
Indigofera species have been investigated in the GCFR, leaving a large knowledge gap 
especially in studying rhizobia diversity across the region in a variety of habitats with very 
different edaphic conditions.  

 

Methodology 

This study will be built on the backbone of extensive fieldwork throughout the GCFR as well 
as preliminary taxonomic work by Dr Schrire as well as recent field work by Profs Stirton & 
Muasya. Fieldwork will focus on collecting specimens of poorly collected species, new 
species and taxonomically problematic species complexes.  

Using the taxonomic review of Indigofera of Schrire (2013), we will formally describe and 
provide identification keys to all new species listed in that paper as well as new species 
discovered since then. Species will be described from herbarium voucher specimens (Bolus, 
SANBI herbaria, loans from Kew and elsewhere) as well as freshly collected material from 
fieldwork. Fieldwork efforts will focus on collecting rarely collected species as well as new 
species or species currently in complexes. This activity will be the main focus of this 
proposed study. 

Using leaf material collected during fieldwork and from herbarium specimens, we plan to 
produce a phylogeny consisting of all Indigofera species found in the GCFR. Total DNA 
extraction from leaves will be done using the CTAB method of Doyle and Doyle (1987) 



following standard protocols. PCR’s will be run using the following markers: ITS, ETS, 
LEGCYC1, trnS-G, psbA-trnH, trnL-F, rpl32-trnL, matK and rbcL in order to find the best 
suited markers. Previous studies have only focussed on ITS and trnL-F, which proved to be 
useful (Schrire et al., 2003, 2009). Sequencing reactions will be done at the Stellenbosch 
University Central Analytical Facility (CAF). Sequences will be inspected and edited in 
Chromas V1.3 and sequences aligned in Bioedit. Phylogenies will be inferred using Bayesian 
inference (Ronquist and Huelsenbeck, 2003). Fieldwork will run through 2019 to 2020, with 
lab work in 2020 and milestone being DNA matrix ready by Dec 2020. 

 

Project benefits 

The major benefit to conservation of this project is the formal description of numerous 
species new to science. This will improve our understanding of biodiversity in the region, and 
newly described species will be able to receive conservation attention from local to national 
authorities. These species will now be eligible for conservation assessments and listing on red 
data list. 
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