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Abstract 
 
Saccharum taxonomy has not been subject to molecular assessment. Currently, the 
Saccharum sensu stricto (s.s) genus consists of three recognized species: S. spontaneum, S. 
officinarum and S. robustum, and three subspecies: S. sinense, S. barberi and S. edule. 
Modern sugarcane arose through the ‘nobilization’ process, and it is believed that S. 
officinarum and S. spontaneum were involved in an interspecific cross with subsequent 
backcrossing to S. officinarum. Elucidating the true origin of modern sugarcane cultivars based 
on phenotypic characteristics, as well as molecular evolutionary data is a complex issue due 
to ancient hybridizations outside Saccharum. Plastid-based studies allow for the elucidation 
of matrilineal descent at the species level. Next generation sequencing technologies have not 
only made sequencing of the entire genome of an organism feasible but also cost effective. 
Furthermore, de-novo assembly has become relatively easy based on recent advances in 
genome assembly algorithms. In our study, whole plastid phylogenetic analyses, based on 
whole genome, isolated chloroplast and transcriptomic data assembly, were performed to 
discriminate between Saccharum species and modern hybrid cultivars. Our results show the 
need to partition Saccharum s.s into three species; S. spontaneum, S. officinarum and the 
lineage of modern hybrid cultivars which are derived from a cryptic founder species that we 
formally name Saccharum cultum sp. nov. Lloyd Evans and Joshi 2016. This study describes 
the plastid-based view on the origin of all Saccharum s.s species and confirmed this discovery 
based on mitochondrial genome assembly. We propose a move away from conventional 
‘nobilization’ towards ‘molecular saccharogenesis’. 
 
Keywords: molecular saccharogenesis, molecular evolution, Saccharum cultum, molecular taxonomy, 
Saccharum chloroplast 

 
 

Lloyd Evans D and Joshi SV Proc S Afr Sug Technol Ass (2017) 90: 151

151

mailto:Dyfed.evans@sugar.org.za
mailto:shailesh.joshi@sugar.org.za

	Cover page
	Contents
	Search
	Disclaimer 2017
	Officers-SASTA 2017
	SASTA Instructions to Authors 2017
	Prize Award Winners 2017
	Editorial Panel 2017
	Sponsors and Exhibitors
	Plenary Session (Chair: Carolyn Baker)
	Review of South African sugarcane production in the 2016/2017 season: light at the end of the tunnel?
	Ninety-second annual review of the milling season in Southern Africa (2016/2017)
	A financial estimation of the mill area-scale benefits of variety adoption in South Africa: A simplistic approach

	Agriculture Session 1: Entomology (Chair: Des Conlong)
	Cacosceles (Zelogenes) newmani (Thomson) (Cerambycidae: Prioninae), a new pest in the South African sugar industry
	The effect of an improved artificial diet formulation on Eldana saccharina Walker rearing, growth and development
	Estimating the potential economic benefit of extending the harvesting cycle of dryland coastal cane by chemically suppressing eldana levels
	A cellular automaton model for simulating Eldana saccharina infestation in sugarcane
	Timeframe for the development of borer resistant genetically modified sugarcane
	Towards optimising crop refuge areas in transgenic sugarcane fields

	Agriculture Session 2: Soils and Nutrition (Chair: David Sutherland)
	The fertility status of soils of the South African sugar industry – 2012 to 2016: an overview
	Mass and composition of ash remaining in the field following burning of sugarcane at harvest
	Effects of surface-applied lime and gypsum on soil properties and yields of sugarcane ratoon crops
	Prediction of soil nitrogen mineralization to crop fertiliser nitrogen requirements
	Factors controlling the solubility of phosphorus in soils of the South African sugarcane industry

	Agriculture Session 3: Agronomy (Chair: Sanesh Ramburan)
	Analysis of long term rainfall in the Felixton Mill supply area and investigation of  Derivatives as a hedging mechanism against drought
	An experimental and crop modelling assessment of elevated atmospheric CO2  effects on sugarcane productivity
	The investigation of a suitable summer breakcrop after Imazapyr application for integrated management of Cynodon dactylon
	Nitrogen use efficiency of selected South Sfrican sugarcane varieties
	A web-based decision support tool for analysing monthly sugarcane growth rates in South Africa
	Mycanesim® Lite: A simple web-based sugarcane simulation tool
	Optimum harvest age of sugarcane at Kilombero Sugar Company under high minimum temperature

	Agriculture Session 4: Plant Breeding I (Chair: Kerry Redshaw)
	The effect of Eldana saccharina damage on  sugarcane breeding populations and the implications on sugarcane breeding
	Identifying elite families for the Midlands sugarcane breeding programmes in South Africa
	Molecular phylogeny of sugarcane: Discovering a new species
	Effect of self-trashing on Eldana  saccharina Walker damage in sugarcane and implications for resistance breeding

	Agriculture Session 5: Plant Breeding II (Chair: Derek Watt)
	Performance of imported genotypes and implications for utilisation in SASRI breeding programmes
	The agronomic performance of tissue culture (NovaCane®) versus  conventional seedcane under rainfed conditions
	An investigation into stored seed viability
	A new origin of sugarcane: The undiscovered species

	Agriculture Session 6: Engineering (Chair: Peter Lyne)
	Modified "Twin-stacker" cane loading system
	PBS vehicles in the South African sugar industry: opportunities and limitations
	A simple spreadsheet-based irrigation electricity cost calculator
	Yield variability mapping for a cut and stack system

	Agriculture Session 7: Crop Management (Chair: Rowan Stranack)
	Irrigation scheduling demonstration trials are an effective means of promoting  adoption: Pongola case study
	Positive influence of Demonstration Plot Extension Methodology in a rural sugarcane community
	Here, there or everywhere? An investigation into nematode trial sampling

	Agriculture Session 8: Economics (Chair: Kathy Hurly)
	Determining the cost of post-harvest deterioration in a South African sugarcane supply chain
	CaneTEC®: An economic conversion tool for sugarcane experimental and commercial production scenarios
	A new decision-making framework for developing variety-specific chemical ripening recommendations
	Cost benefit analysis of a herbicide tolerant and insect resistant genetically modified sugarcane variety under coastal conditions
	Biogas from sugarcane - a system for sustainability
	A time-series analysis of large-scale grower input costs in the South African sugarcane industry: 2000/2001 - 2014/2015

	Factory Session 1: Energy (Chair: Nico Stolz)
	A strategy for monitoring and reporting continuous energy consumption in a typical raw sugar mill
	Experiences of reducing the steam consumption in sugar plant
	Solar live steam generation and solar bagasse drying for South African sugar mills

	Factory Session 2: Milling and Diffusion (Chair: Warren Lawlor)
	"Sleeve-Kamal" an innovative three piece sugar mill roller for high performance and lower operating cost
	Monitoring juice holdup in a cane diffuser bed using electrical conductivity - evaluation on a laboratory scale
	Monitoring juice holdup in a cane diffuser bed using electrical conductivity - evaluation on a plant scale
	Experiences with the millability of drought-affected cane varieties for the 2016 season

	Factory Session 3 papers do not appear in the Proceedings as they were non-refereed commercial talks
	Factory Session 4: Rawhouse (Chair: Paul Schorn)
	An investigation into the viscosity of c-massecuite using a pipeline viscometer
	Dynamic simulation on a spreadsheet as a tool for evaluating options for mixed juice flow control
	Are gums produced in the factory? Quantification of gums isolated from mixed juice and final molasses

	Factory Session 5: Posters (Chair: Dave Love)
	Can NIRS detect quaternary ammonium compounds in refined sugar?
	A benchmark energy indicator
	Analysis of sulphites in sugar by ion chromatography
	An effective viscosity modifier for improved production output
	Analysis of Vitamin A in fortified sugar
	Factory control using NIRS: Are we there yet?
	The effect of rotoclone bacterial slime on the refined sugar turbidity increase experienced at the Noodsberg refinery 

	Parallel Session: Sugarcane Biorefinery and Downstream Products (Chair: Anne Stark)
	Lignocellulose biorefineries as extensions to sugar mills: Sustainability and social upliftment in the green economy
	The development of a partial equilibrium economic model of the South African sugar industry in a biorefinery scenario
	An economic analysis of the potential bio-polymer industry: the case of sugarcane
	Economic recovery of biobutanol - A platform chemical for the sugarcane biorefinery
	Reactive extraction and reactive distillation: A new recovery process development for levulinic acid from fermentation broths
	Nitrogen-doped carbon nano-tubes synthesis from biorefined sugarcane bagasse
	Organic acid treatment of sugarcane residues for the production of biogenic silica
	The development of a screening tool to identify new products for the South African sugarcane industry
	Inclined perforated drum dryer and separator for cleaning and drying of sugarcane bagasse
	Conversion of sugarcane bagasse into carboxymethylcellulose (CMC)
	Preparation and characterisation of cellulose nano crystals (CNCs) from sugarcane bagasse using ionic liquid (1-butyl-3-methyllimidazolium hydrogen sulphate)-DMSO mixtures
	Sugar cane juice concentration and separation with hydrate technology

	Factory Session 6: Refinery I (Chair: Steve Davis)
	Energy footprint and operating costs, a comparison of ion exchange resin and activated carbon in the application of sugar decolourisation
	Automation of white pans at the Tongaat Hulett refinery
	Powdered activated carbon (PAC) with membrane filter press for secondary decolourisation system to produce refined sugar in backend refinery
	Where do you go to (my saccharides)? A preliminary saccharide analysis of refinery streams

	Factory Session 7: Refinery II (Chair: Stephen Walford)
	The transfer of non-sucrose species into sucrose crystals: can it be useful?
	Optimisation of white sugar colour management through the utilisation of on-line colour cameras
	Learnings from the 2015 Pongola silo failure 
	To bee or not to bee (stung): Hulref's intervention in reducing bee stings




