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PROGRESS
REPORT



New and updated mobile applications   
n MyCanesim Lite, PurEst® update

New desktop decision support tool 
n Herbicide Selector

New and updated publications  
n Booklet on Sugarcane Pests of Southern Africa
n Illustrative Guide to Sugarcane farming (English and isiZulu)
n Updated Pest & Disease pocket guide

Capacity development   

n Regional modular courses continued successfully in Midlands and North Coast
n	 116	students	attended	the	Senior	Certificate	Course
n	 113	students	attended	the	Junior	Certificate	Course

Contact events  
n 1 640 Visits to growers
n 919 Visitors hosted at SASRI
n 147 Grower days  

n 315 Conference presentations, workshops, refresher courses, seminars and demonstrations given

Radio      

n 80 programmes at 10 radio stations

3 New varieties [N66, N67 and N68] with increased RV yields and improved pest and disease resistance.

 

   

Across the industry, varieties N52, N53, N54, N57, N58 and N59 gained popularity due to general good 
performance. Newer varieties N61 and N62 also gained attention due to excellent growth.

 

New research projects launched into control options for Yellow Sugarcane Aphid, following widespread 
infestations of this new pest in the industry. 

2018/19 Highlights



Longhorn beetle containment continued successfully through the year with no new infestations 
reported. 

Low eldana numbers and a visibly successful reduction of its negative impacts on yields continued. 
Approximately 85 000 hectares were surveyed.  

 

Several blue-label agrochemicals registered for eldana control greatly assisted coastal growers to age 
their cane and achieve improved yields.

  

A commercially available DNA-based technology successfully tested for the detection of SCMV, 
SCYLV and RSD in sugarcane. 

 

  

Registration of a new agrochemical that can be used as a nematicide, thripicide and aphicide.  
  

South Coast growers demonstrated a keen interest in the SUSFARMS® Progress Tracker resulting in 
SASRI-led meetings and workshops in their area. 

n 1 PhD and 4 MScs awarded to students at SASRI.  
n 14 Honorary academic positions held at South African universities.

6 researchers won awards for conference presentations. 

 

12th year of successful DARD partnership with SASRI for delivery of small-scale grower Extension. 
  

.iXinI	fieNd	schooNs	in	eZcess	oH	1��	hectares	oH	deOonstration	RNots	haXe	Deen	estaDNished	across	
KwaZulu-Natal for SSG growers. 

 

Deadline launched for compulsory seedcane schemes to be in place in all areas by year 2023.
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CHAIRMAN’S 
REPORT
SURESH NAIDOO

The past year has been a particularly difficult one for the sugar industry 
as it continued to grapple with a number of serious challenges.  SASRI 
was not unaffected by these pressures, however it continued to 
perform effectively and remained responsive to industry requirements.  

During the course of 2018/2019, the Sugarcane Research and Sustainable 
Agriculture (SRASA) Committee met on five occasions to consider and 
make recommendations on various matters.   

n	 Curtailment of budgets meant that several specialist and scientist 
positions could not be filled, and where there were capacity constraints, 
some projects were placed on hold.  The increasing trend of projects 
being placed on hold, escalated from one in 2012/2013 to 12 in the 
2018/2019 season, and is of concern.  It largely reflects the resource 
constraints and expertise gaps that are consequences of budget 
pressures.   Further, considerable strain on SASRI operations and the 
roll out of the R&D programmes was exerted by the unprecedented 
interim approval of the annual 2019/2020 budget, while the industry 
associations considered the future, functions and affordability of the 
sugarcane research institute.   

n	 Extensive discussions around the land requirements required to 
support the research and development (R&D) programmes at Mount 
Edgecombe and at SASRI’s other research stations, resulted in 
agreement that all available arable land at Mount Edgecombe was 
necessary and should be secured.  Amongst the remote research 
stations, the earlier agreement to relinquish the Kearsney station to 
a land claim resulted in completion of the conversion of the station 
into a commercial farm at the end of 2018.  The decision to curtail 
the extent of the land on the leased research stations in the Midlands 
(approximately 50 hectares in size), culminated in agreement that one 
of them (Glenside) be returned to the owner in 2023 when the lease 
expires.  Fortunately, an alternative 50-hectare site required to sustain 
the plant breeding programme has been identified in the area.  

n	 Increasing demand for production of land-use plans raised the debate 
around the delivery of this service, once again.  Since the SASRI 
resources required to produce these plans were curtailed in 1997, 
and its capacity to produce the plans ceased, a significant backlog of 
requests for land use plans had accumulated. The Committee called 
for and considered an estimation of the requirements for delivery of the 
service, but were unable to recommend a way forward.    
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n	 The SRASA Committee was required to serve as the Local Pest, 
Disease and Variety Control Committee (LPD&VCC) in the Sezela 
area in an interim capacity, while it intervened in resolving the impasse 
regarding local representation on the LPD&VCC.  It is pleasing to report 
that the matter was resolved and local representation and leadership 
were restored.  

n	 The requirement for the industry to comply with the industry’s Local 
Pest, Disease and Variety Control Rules that were set out in 2015 
was highlighted in the discussions around the campaign launched to 
achieve the 2023 deadline for deployment of approved and certified 
seedcane for all new sugarcane plantings. Considerable discussions 
around the need for certified and approved sources of seedcane were 
also held.

n	 In support of the newly launched Genetic Modification (GM) programme, 
the Committee recognised the importance of a comprehensive 
communication strategy associated with the development and release 
of a GM product, and participated in a GM communication workshop 
in April 2018. This resulted in an agreement on the approach and 
management of the strategy.   

Over the past decade, SASRI has defined and refined its operations to meet 
the needs expressed by South African sugarcane growers.  However, in the 

ever-changing landscape in which the industry finds itself, the importance 
of being agile and responsive to changing technology needs in the sector is 
becoming apparent.  Emphasis on serving the wide spectrum of sugarcane 
growers and their diversified operations is likely to become increasingly 
important, and it is anticipated that this will influence future programmes 
of work.  

This annual Progress Report outlines a range of accomplishments 
over the past season, and demonstrates the value and contributions 
made by SASRI towards the sustainability of the sugarcane industry.  
As we move forward into the 2019/2020 season, the challenges facing 
the industry continue unabated, and it is expected that SASRI will 
respond to these and position itself to deliver innovative technologies 
in a creative and responsive manner.  
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Research, development and innovation (RDI) is SASRI’s core business. 
Over the past year, and amidst the significant challenges facing the 
industry, we have continued to deliver on our mandate to serve the 
South African sugar industry and provide profitable and sustainable 
solutions to all of our growers.  

#	 siInificant	 RroRortion	 oH	 S#S4+ŏs	 resources	 is	 Hocused	 on	 deXeNoRinI	
and delivering varieties that have enabled the development of the sugar 
industr[	 in	South	#Hrica�	 and	Yhich	 are	 Dred	 sRecificaNN[	 to	Yithstand	 the	
marginal conditions in the industry. To ensure that our Variety Improvement 
RroIraOOe	is	eHficient	and	cost�eHHectiXe�	an	eZternaN	reXieY	oH	the	8ariet[	
Improvement programme was conducted in late 2017. The results provided 
valuable assurance and direction for planning the re-organisation of the 
RNant�DreedinI	RroIraOOe	to	achieXe	siInificant	saXinIs�		#t	the	saOe	tiOe	
and prompted by the requirement to withdraw from the Kearsney Research 
Station, a detailed RDI investment analysis of the plant breeding function 
and associated research stations was conducted.  It provided industry 
stakeholders with the least-risk disinvestment options for plant breeding that 
would not jeopardise delivery of new varieties. In the past season, SASRI 
released three varieties (N66, N67 and N68) and the industry approved a 
further four for bulking and gazetting (N69, N70, N71 and N72).   

SASRI’s role in developing and delivering solutions that promote the viability 
and	RrofitaDiNit[	 oH	 eXer[	 croR	DeIins	at	 RNantinI	and	 incNudes	addressinI	
soil health problems.  Over the past year, several initiatives to unlock the full 
potential of sugarcane received considerable focus.

n	 A campaign to achieve compliance with industry regulations associated 
Yith	the	use	oH	certified	or	aRRroXed	seedcane	Hor	aNN	neY	coOOerciaN	
plantings of sugarcane by 2023 was launched.  

n	 The registration of several blue-label agrochemicals and their 
iORNeOentation	in	a	YeNN�defined	sRra[	RroIraOOe	Oade	a	siInificant	
contribution to enabling embattled coastal growers to control their 
eldana levels and age their cane to achieve improved yields. 

n	 'HHorts	 to	 encouraIe	 and	 inHorO	 IroYers	 oH	 the	 Denefits	 oH	 riReninI	
under	sRecific	conditions	continued�	and	adoRtion	oH	S#S4+ŏs	PurEst® 
app to determine crop maturity and aid in ripening decision-making 
was widespread.  

The importance of remaining abreast of all biosecurity threats was greatly 
enhanced by our close relationship with the activities of the Local Pest, 
Disease and Variety Control Committees (LPD&VCCs). Good progress was 
made in containing the longhorn beetle incursion in Entumeni, and there 
was renewed focus on the yellow sugarcane aphid invasion, particularly in 
the coastal regions. This pest remains widespread throughout the industry 
and	 is	RarticuNarN[	diHficuNt	 to	controN�	OainN[	due	 to	 the	 NacM	oH	MnoYNedIe	

DIRECTOR’S 
REPORT
Dr Carolyn Baker (SASRI Director)
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reIardinI	 its	 ecoNoI[	 and	 DioNoI[�	 #n	 eRheOeraN	 Rest	 Yith	 a	 siInificant	
capacity to reproduce exponentially, it seldom remains long enough in one 
fieNd	 to	 enaDNe	 triaNs	 to	 inXestiIate	 the	 enXironOentaN	 characteristics	 that	
trigger their explosion.  

In this past year, a number of projects closed out, with several focused 
on	asRects	oH	Ienetic	Oodification	
)/��	achieXinI	XaNuaDNe	outcoOes�	 +n	
particular, the successful demonstration under glasshouse conditions of 
improvement in drought tolerance through the over-expression of genes 
Yith	 drouIht	 resRonsiXe	 RroOotors	 RroXided	 a	 firO	 Dasis	 Hor	 Huture	 fieNd	
studies. In the biosafety studies for GM Bt sugarcane, a low likelihood of 
cross-pollination between a GM variety and surrounding vegetation was 
established. This has provided guidelines for the extent of the refugia 
required when planting up a GM crop, to avoid the development of resistance 
to the Bt protein.  

Despite the acknowledged importance of good soil health and the recognition 
that knowing your soil is fundamental for achieving optimal yields, the 
extent to which all growers make use of the Fertiliser Advisory Service 
was disappointing. The number of samples being analysed continued 
to decrease, raising serious concerns about the viability of the service. A 
renewed interest in farming with the aid of a land-use plan led to serious 
consideration of how this particular service could be re-introduced. For most 
of the growers in the industry, the cost of a land-use plan is prohibitive, as 
are the costs associated with soils analysis. Promoting the understanding of 

the	sRecific	XaNue	oH	these	tYo	actiXities	are	the	suDLect	oH	seXeraN	technoNoI[	
exchange initiatives and projects in the forthcoming season. 

Work with SUSFARMS®	continued�	Yith	a	sRecific	 Hocus	on	 its	adaRtation	
to meet the needs of all sugarcane growers. This has been achieved by 
enabling small-scale growers in particular, to de-select sections of the 
assessment tool that are not relevant to their farming enterprises. To ensure 
full understanding of SUSFARMS®, it is intended that the updated version 
be translated into preferred languages accompanied by explanations of 
technical terms.   

SustaininI	 research	 and	 deXeNoROent	 in	 the	 Hace	 oH	 siInificant	 industr[	
landscape challenges is not easy. Nevertheless, the resilience and 
innovation demonstrated by SASRI’s people has been notable, and despite 
curtailment of a number of projects due to resource constraints, their 
steadfastness and commitment to SASRI, its RDI programmes and the 
industry has been commendable. Looking forward, SASRI’s commitment 
to rigorous and responsive science that delivers useful outcomes for 
sustainable farming will continue to serve sugarcane growers in meeting 
their agricultural challenges.   
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2018/2019 RESEARCH 
PROGRESS REPORT
Dr Derek Watt (Research Manager)

Delivering research outcomes and technologies that promote 
industry profi tability and sustainability.

2018/2019 project portfolio 

Crop Protection
(19 projects)

Variety 
Improvement

(17 projects)

Systems Design 
and Optimisation
(7 projects)

Crop Performance
and Management
(6 projects)
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Strategic
(3 projects)

Direct response to 
2017 RDE request 
(2 projects)

Progressive
response to

previous RDE 
request (1project)

Motivation For Portfolio Of 
New Projects

Projects were initiated primarily as 
responses to Grower and Miller requests 
mediated though the industry Research,

Development and Extension (RDE) process



FOCUS AREAS
Variety Improvement Research
Developing and releasing sugarcane varieties with high sugar yield, 
achieved through increased biomass and sucrose yield, which have pest 
and disease resistance, adaptability, ratooning ability and agronomic and 
milling characteristics desirable to both millers and growers.

Crop Protection Research
Developing integrated management strategies that minimise the effects 
of pests, diseases and weeds on sugarcane production in a sustainable 
manner.

Crop Performance and Management Research
Developing models and preferred management practices that sustain and 
enhance sugarcane production.

Systems Design and Optimisation Research
Developing and sharing innovative systems that optimise industry 
performance.

New projects
(6 projects)

Carried forward
direct from
2017/2018

(41 projects)

Extended
(5 projects)

Ongoing projects
(46 projects)
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Developing and releasing sugarcane varieties with high sugar yield, 
achieved through increased biomass and sucrose yield, which have 
pest and disease resistance, adaptability, ratooning ability and 
agronomic and milling characteristics desirable to both millers and 
growers. 

FOCUS AREAS
1.	 Sugarcane Breeding and Associated Enabling Technologies

2.	 Sugarcane Variety Performance Evaluation

3.	 Sugarcane Biotechnology

Highlights
Sugarcane breeding and associated enabling technologies

n	 Varieties N69 (midlands and high altitude 18-24 month cycle on humic 
and sandy soils), N70 (irrigated 12-month cycle for late season), N71 
(irrigated 12-month cycle for late season) and N72 (coastal rainfed 12-
14 month cycle on average and high potential soils) were approved for 
bulking.

n	 Novel evolutionary, domestication and genetic relationships of 
sugarcane have been uncovered to guide the successful future 
breeding of stress-resilient varieties.

n	 The relationship between SASRI and the West Indies Central Sugar 
Cane Breeding Station in Barbados continues to provide impetus to 
introgression breeding objectives.

n	 A more effective DNA barcoding technology has been developed in-
house to resolve phylogenetic relationships amongst key sugarcane 
relatives.

n	 A bioinformatics pipeline developed in-house has enabled the 
identification of genes potentially associated with eldana resistance 
and susceptibility. The sequences of these genes will ultimately be 
used in the development of DNA markers of eldana resistance for use 
in breeding.

Sugarcane variety performance evaluation

n	 N58, N59, N61 and N62 demonstrated under commercial conditions 
to potentially deliver benefits of up to 6 tons RV per hectare in the 
hinterland compared to N12.

n	 N61 outperforms other varieties under a wide range of commercial 
conditions at higher altitudes, including in frost-pockets.

n	 A study revealed the advantages of growers focusing on recommended 
crop management practices and appropriate variety placement rather 
than variety choice when striving to improve the longevity of ratoon 
crops.

Sugarcane biotechnology

n	 A refined sugarcane genetic engineering protocol was developed 
that enables a four-fold increase in transformation efficiencies and 
an increase in the proportion of functional transgenic lines containing 
a single copy of the foreign gene, which is in keeping with the 
requirements for commercial deregulation of transgenic crop plants in 
South Africa.

VARIETY 
IMPROVEMENT 
RESEARCH
Dr Sandy Snyman (Programme Manager)
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n	 An imazapyr-tolerant line of N12 has been produced by mutagenic 
breeding that is, in all other respects, the same as conventional 
N12. A potential commercial role of the mutated N12 variety is under 
discussion.

n	 Proof-of-concept was demonstrated for improving sugarcane drought 
tolerance and nitrogen-use efficiency by genetic engineering.

n	 A farm-level annualised gross margin for 14-16 month and 18-month 
old insect-resistant and herbicide-tolerant GM cane was shown to 
exceed that of conventional cane of the same ages by R5,637/ha and 
R4,325/ha, respectively.

n	 A low likelihood is predicted for potential cross-pollination between a 
GM sugarcane variety and surrounding vegetation within the SA sugar 
belt.

n	 Available models predict that between 30 and 50% of an area will 
need to be planted to conventional sugarcane varieties to reduce the 
risk of the target insect population developing resistance to an insect-
resistant GM variety.

n	 Planning of a Bt GM cane communication strategy commenced with 
collaboration and funding from Biosafety SA, a unit of the Technology 
Innovation Agency (Department of Science and Technology).  

SUGARCANE BREEDING AND 
ASSOCIATED ENABLING 
TECHNOLOGIES
n	 Developing and releasing varieties with sucrose, yield, pest and 

disease, agronomic and milling characteristics desirable to both millers 
and growers; and

n	 Developing innovative technologies to expedite breeding, including 
genetic markers and introgression breeding.

Classical breeding

Main Findings

Varieties N69 (midlands and high altitude 18-24 month cycle on humic and 
sandy soils), N70 (irrigated 12-month cycle for late season), N71 (irrigated 
12-month cycle for late season) and N72 (coastal rainfed 12-14 month cycle 
on average and high potential soils) were approved for bulking.

New Sugarcane Varieties

Varieties N69 (midlands and high altitude 18-24 month cycle on humic 
and sandy soils), N70 (irrigated 12-month cycle for late season), N71 
(irrigated 12-month cycle for late season) and N72 (coastal rain-fed 12-
14 month cycle on average and high potential soils) were approved for 
bulking in 2018/2019.

COMPLETED

N71 N72

N69 N70
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Main Findings To-date

n	 Through collaboration with local grower structures and water 
authorities, improved irrigation water security was achieved for 
breeding selection trials conducted on the SASRI Komati Research 
Station in Mpumalanga.

n	 Variety release decision-making processes are under discussion to 
address promising high-yielding genotypes that do not meet all pest 
and disease resistance standards.

n	 Loose leaf attachment to the stalk is being investigated as an additional 
trait for selecting improved eldana resistance. Evidence supports the 
hypothesis that the loose leaf trait may offer an alternative eldana-
resistance breeding target.

n	 Varieties with high breeding values across environments have been 
identified to assist in improving breeding efficiencies.

Sugarcane genetics

Main Findings

The outcomes of research completed in 2018/2019 will influence the design 
of strategies for classical and introgression breeding at SASRI, which will 
ultimately assist in developing cultivars with improved tolerance of abiotic 
and biotic stresses.

The primary observations include the following:

n	 The new relationships uncovered between sugarcane and its relatives 
will greatly enhance the ability of SASRI to select parents for the 
breeding of specific varieties for biomass-based applications.

n	 The study revealed that the current SASRI collection of Saccharum 
spontaneum  is genetically narrow, emphasising the importance of 
either importing sugarcane ancestral germplasm or collecting new 
genotypes in the wild.

n	 From a genomics perspective, the study demonstrated that sorghum 
is a poor genomic template for sugarcane and Miscanthus is far better 
model to be used. This novel finding has significant implications for 
international sugarcane genome mapping and annotation efforts.

Marker-assisted breeding

Summary of Planned Research

SASRI has recently assembled, verified and functionally annotated more 
than 1 000 sugarcane genes by means of a novel functional gene annotation 
platform that was developed in-house. Of these, more than 500 are stress-
related sugarcane genes that gives SASRI a potential two-year lead time 
over other institutes working on the sugarcane genome. This represents an 
unparalleled opportunity to develop informative expression-based screening 
markers for marker-assisted breeding (MAB) for stress tolerance and 
resilience.

New research to commence in 2018/2019 represents a first attempt 
internationally to derive and utilise the sequence of these stress-related 
genes in sugarcane along with their transcripts, representing an innovative 
and efficient methodology for genome profiling. Development of expression-
based markers for use in MAB offers the potential for significant cost-reduction 
and efficiency benefits over currently available marker technologies.

Main Findings To-date

Comparison of genes expressed in resistant and susceptible varieties 
in response to eldana boring is providing novel insights into pest-plant 
interactions that will be useful in developing DNA markers for eldana 
resistance.

Introgression breeding

Main Findings To-date

n	 The relationship with the West Indies Central Sugar Cane Breeding 
Station in Barbados continues to provide impetus to SASRI’s 
introgression breeding objectives.

n	 A more effective DNA barcoding technology has been developed in-
house to resolve phylogenetic relationships amongst key sugarcane 
relatives (members of the Andropogoneae tribe). Knowledge of these 
relationships is central to the goal of broadening the genetic base of 
parents used for sugarcane breeding. A broadened genetic base will 
permit access to genes for pest and disease resistance and stress 
tolerance that are not currently available.

n	 The Agricultural Research Council was commissioned to determine the 
chromosome numbers of 261 genotypes from the SASRI germplasm 
collection, comprising both imported varieties and related species 
of sugarcane. This information will assist in estimating the range of 
variation present in the SASRI germplasm collection and identify 
compatible parents within the germplasm collection for introgression 
breeding.

ONGOING

NEW

COMPLETED

ONGOING

ONGOING
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SUGARCANE VARIETY 
PERFORMANCE EVALUATION
Providing comprehensive variety information that assists growers in making 
optimal variety choices.

Variety ratooning dynamics

Main Findings

The results of a dedicated trial and detailed meta-analysis of data from 
extensive variety selection and post-release evaluation trials suggest that 
varieties generally do not differ genetically in ratooning ability. From the data 
obtained, the over-riding infl uences on ratoon longevity appear to be agro-
climatic conditions and management practices. However, certain traits are 
associated with ratooning ability under rainfed and irrigated conditions for 
which selection may be imposed during the breeding process.

Variety performance

Main Findings To-date

n N58, N59, N61 and N62 demonstrated under commercial conditions 
to deliver benefi ts of up to 6 tons RV per hectare in the hinterland 
compared to N12.

n N61 outperforms other varieties under a wide range of commercial 
conditions at higher altitudes, including in frost-pockets.

SUGARCANE BIOTECHNOLOGY
Developing key innovations, including those involving genetic engineering 
and mutagenic breeding that enable the production of varieties with novel 
and improved traits.

Drought tolerance

Main Findings

The outcomes of the research provided proof-of-concept that sugarcane 
drought tolerance can be improved under glasshouse conditions by 
genetically engineering the over-expression of a specifi c transcription factor 
gene that is under the control of a drought-responsive gene promoter.

Nitrogen-use effi ciency

Main Findings

Genetic engineering of sugarcane with a gene obtained under commercial 
licence from Arcadia Biosciences (Davis, California) resulted in improved 
nitrogen-use effi ciency (NUE) and biomass, as determined in pot trials at 
low-level N supply. However, the positive benefi t was restricted to a variety 

with low native NUE and did not exceed projected improvements obtainable 
by classical breeding, as was evident in an inherently high NUE variety that 
did not display improved NUE when genetically modifi ed with the NUE gene.
Due to these results, the high level of industry investment that is required 
to commercialise a GM high-NUE variety and the need to focus currently 
available SASRI resources on the production of a GM Bt variety for borer 
resistance, no further research is planned at this time.

Herbicide tolerance

Main Findings To-date

n	 An imazapyr-tolerant line of N12 has been produced by mutagenic 
breeding.

n	 In all other respects, the herbicide-tolerant line is the same as 
conventional N12.

n	 A potential commercial role of the mutated N12 variety is under 
discussion.

Development of herbicide-tolerant N12

Conventional N12 and mutated N12 (Mut 6) 13-weeks after application 
of imazapyr (300 g ai/ha; with Interlock as a spray retardant) over the 
cane canopy. The cane was 4 months-old when sprayed. The plot is 
situated at Inyaninga farm, North Coast, on a 41% clay soil.

Biosafety studies 

Main Findings 

Biosafety-related studies pertaining to the future commercialisation of a 
stalk-borer resistant and herbicide tolerant sugarcane variety revealed the 
following:

n	 A low likelihood is predicted for potential cross-pollination between 
GM sugarcane variety and surrounding vegetation within the SA sugar 
belt. 

COMPLETED

COMPLETED

COMPLETED

COMPLETED

ONGOING

ONGOING
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n Current models predict that between 30 and 50% of an area will need 
to be planted to non-GM Bt sugarcane varieties to reduce the risk of 
the target insect population developing resistance to the Bt protein. 
(urther	OodeNs	are	under	deXeNoROent	to	refine	these	estiOates�

n An annualised gross margin for 14-16 month and 18-month old 
GM cane exceeded that of conventional cane of the same ages by   
R5,637/ha and R4,325/ha, respectively.

n A survey of SA consumer attitudes to sugar derived from GM sugarcane 
revealed that the willingness to consume GM food is increasing, with 
higher proportions of the public agreeing that they would buy GM foods 
if they were healthier (59% to 77%), cost less (51% to 73%) and had a 
lower environmental impact (50% to 68%).

GM lab protocols

Main Findings

#	 refined	 suIarcane	 Ienetic	 enIineerinI	 RrotocoN	 Yas	 deXeNoRed	 that	
enaDNed	a	Hour�HoNd	increase	in	transHorOation	eHficiencies	and	an	increase	
in the proportion of functional transgenic lines containing a single copy of 
the foreign gene, which is in-keeping with the requirements for commercial 
deregulation of transgenic crop plants in South Africa.

6he	refined	RrotocoN	Yas	used	in	the	deXeNoROent	oH	transIenic	suIarcane	
Nines	 eZRressinI	 Ienes	 Hor	 iORroXed	 nitroIen�use	 eHficienc[	 and	 the	
construction of genetic transformation.

Tissue-specific gene promoters

Summary of Planned Research

Promoters are the regions of plant DNA that regulate and localise gene 
expression within a plant such as sugarcane. They may be constitutive 

eZRress	a	Iene	in	aNN	tissues��	tissue�sRecific	
eZRress	a	Iene	in	a	sRecific	
tissue) or inducible (express a gene under certain conditions e.g. in response 
to	stress��	6issue�sRecific	RroOoters	are	desiraDNe	Hor	Ienetic	enIineerinI	
programmes as they enable expression of novel genes (transgenes) in only 
those tissues in which the transgenic trait is required (e.g. expression of the 
Bt gene for insect resistance in the stalk where eldana occurs).

In previous research, SASRI developed gene promoters that are designed to 
eZRress	transIenes	in	the	NeaH	
three	RroOoters�	and	roots	
fiXe	RroOoters�	
of sugarcane.

6his	 research	 aiOs	 to	 deterOine	 the	 tissue�sRecific	 HunctionaNit[	 oH	 these	
promoters and should proof-of-concept be obtained, protection of the 
intellectual property represented by promoters will be sought.

FEATURED RESEARCH
GM sugarcane: examining biosafety issues

In light of the interest the industry has in the potential future commercialisation 
of a GM Bt sugarcane variety, research has been undertaken by SASRI 
to gather essential biosafety-related knowledge within a Biosafety SA-
Technology Innovation Agency (TIA)-funded project. SASRI collaborated 
with the universities of KwaZulu-Natal, North West, Pretoria and Stellenbosch 
in a three-year project which examined the potential for cross-pollination 
amongst the GM variety and surrounding vegetation, ways to minimise the 
development of resistance to the Bt protein in the target insect populations 
and socio-economic aspects of the commercialisation of an insect-resistant 
and herbicide tolerant sugarcane variety.

Although the formal phase of the project was completed in 2018/2019, 
aspects of the research form the basis of post-graduate student dissertations 
that	are	to	De	finaNised	in	the	Natter	Rart	oH	��1��

n				Gene Flow                                                                                                                                             
 
6he	risM	oH	the	$t	Iene	ƀoYinI	HroO	a	)/	suIarcane	Xariet[	to	other	RNant	
sRecies	Yas	Hound	to	De	NoY�	6his	findinI	Yas	Dased	on	the	oDserXations	
that:

-	 although two close 
relatives of sugarcane 
(a genus1 and a species 
of another genus2) occur 
in the SA sugar belt, it is 
possible for sugarcane to 
cross-pollinate with only 
one of these;

-	 although occurring as 
a weed on sugarcane 
estates, the species with 
which sugarcane could 
potentially cross-pollinate 
is not invasive like typical 
weed species; and

-	 although sugarcane does produce some fertile pollen, particularly 
in the northern irrigated regions, cross-pollination is unlikely as 
suIarcane	does	not	ƀoYer	at	the	saOe	tiOe	as	this	cNose	reNatiXe�

n				Bt Protein Concentration - Managing Resistance  
         Build-up in Target Insects 

Preliminary laboratory studies have determined a broad 
range of concentrations of the Bt protein that causes 50% 
and 90% death of the larvae of the African sugarcane borer3 
(eldana), African pink stalk borer4 and the spotted stalk borer5. Based 
on these broad ranges, precise lethal doses are to be established 
between February and June 2019 in further studies at North West 
University.

COMPLETED

NEW

Funding

Department of
science and
technology

Technology
Innovation
Agency

Biosafety SA

1 Miscanthidium spp.  
2 Narenga porphyrocoma
3 Eldana saccharina
4 Sesamia calamistis 
5 Chilo partellus
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Knowledge of the dose of the Bt 
protein that is lethal to the target 
insect population is essential to 
develop strategies to minimise 
the risk of the insect developing 
resistance to the Bt protein. 
SRecificaNN[�	 the	 MnoYNedIe	 YiNN	
be used to:

-	 establish the level of 
production of the Bt toxin 
protein that is required 
within the GM variety to 
be effective against the 
stalk borers; and

-	 estimate the proportion of 
sugarcane planting that 
shouNd	De	non�)/	to	act	as	a	fieNd	reHuIe	Hor	insects�

n Refugia Size - Managing Resistance Build-up in  
       Target Insects

Population dynamics and completion approaches were applied to 
modelling the optimum area of non-GM cane (refugium) required 
within an area cultivated with Bt cane.

The population-based model predicted refugia requirements between 
30 and 50% of the planted area depending on the level of eldana 
infestation (e.g. 5-15 e/100 stalks) and the inheritance patterns of 
insect resistance.

However, the population-based model does not account for the 
spatial movement of the insects and, as a result, may overestimate 
the refuge area requirement. Consequently, current modelling 
activities at Stellenbosch University use an individual-based simulation 
modelling approach, which combines an agent-based approach with 
a cellular automaton approach to reduce the computational burden of 
the simulation when modelling large areas over multiple years. The 
deXeNoROent	oH	this	has	Deen	finaNised	and	XaNidated	and	resuNts	YiNN	
be available in June 2019.

n					Bt GM Sugarcane Adoption - Socio-economic             
       Forecasts

-	 Farm-level socio-economic impacts

A farm-level socio-economic study revealed that growers could 
realise major savings by planting a borer-resistant and herbicide-
tolerant GM sugarcane variety, particularly through reduced 
costs of chemical control of eldana and weeds at planting and 
during ratoon management.

An annualised gross margin of 14-16 month and 18-month old 
GM cane exceeded that of conventional cane of the same ages 
by R5,637/ha and R4,325/ha, respectively.

-	 Industry-level impacts and product segregation

 For potential industry-level impacts, the Brazilian industry will 
serve as a useful future case-study, as the Centro de Tecnologia 
Canavieira (SA6) have deregulated a Bt sugarcane variety, 
which is set for commercial production in 2019. As Brazil is the 
biggest world exporter of sugar and ethanol, the international 
market responses to the production of these commodities 
from feedstock that includes GM biomass will provide useful 
insights and leads for the SA industry. For example, the US 
and Canada have already approved the importation and sale 
of Brazilian sugar derived from GM cane in their countries, but 
it is still unclear how other countries will respond to the product. 
Countries in the EU and Japan currently require non-GM 
certification	Hor	their	suIar	iORorts�	

 A coarse assessment of the possibility to segregate GM from 
non-GM sugar in the South African sugar industry shows that 
it	 YouNd	 NiMeN[	 reSuire	 sRecific	 industr[	 NeXeN	 aIreeOents	 and	
collaboration and a stringent segregation system. The direct and 
indirect costs of these agreements and segregation systems, 
and the potential loss of certain sugar markets need to be 
YeiIhed	aIainst	the	Denefits	the	technoNoI[	can	DrinI�

n			Consumer Perceptions of GM Sugarcane

A South African consumer survey was conducted to establish how 
sugar derived from GM sugarcane would be received.

Trends were consistent with those reported in the Public Understanding 
of Biotechnology (2016) survey, viz. willingness to consume GM food 
is increasing, with higher proportions of the public agreeing that they 
would buy GM foods if they were healthier (59% to 77%), if they cost 
less (51% to 73%) and if they had a lower environmental impact (50% 
to 68%).

North-West 
University

University Of 
Kwazulu-Natal

Stellenbosch
University

Pretoria
University

Reseach Partners

6 Sociedade Anônima (SA) designates a type of corporation in countries that mostly employ civil law. 
Depending on language, it means anonymous company, anonymous partnership, share company, or 
joint-stock company, roughly equivalent to public limited company in common law jurisdictions. It is 
different from partnerships and private limited companies.
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Developing integrated management strategies that minimise the effects 
of pests, diseases and weeds on crop production in a sustainable 
manner.

FOCUS AREAS
1.	 Biosecurity and Associated Enabling Technologies

2.	 Agrochemicals for Pest, Disease and Weed Control 

3.	 Sugarcane Resistance to Pests and Pathogens 

4.	 Biology and Ecology of Pests and Pathogens 

5.	 Biological, Cultural and Environmental Control Practices 

Highlights

Biosecurity and associated enabling technologies

n	 A commercially-available DNA-based technology was successfully 
adapted and tested for the detection in sugarcane of Sugarcane 
Mosaic Virus (SCMV), Sugar Cane Yellow Leaf Virus (SCYLV) and 
Ratoon Stunt (RSD).

n	 Research revealed that the Entumeni longhorn beetle species has a 
pheromone biology different from that of other longhorn beetle species, 

which represents vital information in the development of integrated 
pest management methods.

n	 Evidence suggests that the low number of longhorn beetles emerging 
in Entumeni during summer 2018 and spring 2019 is likely to be an 
indicator of the success of the containment measures implemented.

n	 Results from ongoing research indicate that, while yellow sugarcane 
aphid appears to be able to acquire the SCMV, the aphid appears not 
to transmit the virus.

n	 A trial methodology has been developed to assess the extent of RSD 
spread during mechanised harvesting and to test various mechanised 
harvester decontamination protocols. Results indicate the severity 
of RSD spread by mechanised harvesters and the promise that 
decontamination holds for limiting the spread of the disease.

Agrochemicals for pest, disease and weed control

n	 BANDITO GR is soon to be registered as a nematicide, thripicide and 
aphicide. Developed specifically for the sugar industry, BANDITO GR 
will serve as a ‘stop gap’ for five years until new blue label chemistries 
are registered.

n	 A new unregistered fungicide has been shown to be effective for smut 
control, with no significant impact on bud germination, when applied as 
a cold soak or as part of a hot-water treatment regime.

n	 A new unregistered active ingredient, formulated either as a liquid or 
as a granule, shows potential for the late post-emergence control of 
tillered barbi grass (Panicum maximum).

Sugarcane resistance to pests and pathogens

n	 A commercially-available DNA-based technology was demonstrated 
to be effective in quantifying the extent of smut infection of sugarcane 
tissues and is to be used in the development and calibration of a near 
infrared spectroscopical method for smut resistance screening in the 
early stages of the variety breeding and selection process.

n	 Experimental determination of variety tolerance of nematodes has 
proven to be intractable and further advice to growers is to be based 
solely on variety responses to nematicide application.

CROP PROTECTION 
RESEARCH             
Dr Stuart Rutherford (Programme Manager)
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BIOSECURITY AND ASSOCIATED 
ENABLING TECHNOLOGIES
n	 Developing improved procedures to ensure that varieties released or 

introduced into the industry are free of pests and diseases.

n	 Developing proactive threat-specific counter-measures and biosecurity 
incursion plans.

Pathogen diagnostics

Main Findings

A commercially-available DNA-based technology was successfully adapted 
and tested for the detection in sugarcane of Sugar Cane Mosaic Virus 
(SCMV), Sugar Cane Yellow Leaf Virus (SCYLV) and Ratoon Stunt (RSD). 
The test proved to be rapid, sensitive, specific and reliable and superior to 
current SASRI tests for these pathogens. Unfortunately, the tests for the 
pathogens causing orange rust and sugarcane streak disease could not be 
optimised. These DNA-based tests have the potential to add-value to SASRI 
pathogen diagnostics, particularly for the purposes of quarantine.

Integrated weed management

Summary of Planned Research

Chemical control options are widely used in the industry for managing 
difficult weed species, of which Cyperus rotundus (purple nutsedge [Eng.], 
rooi uintjies [Afr.], Inqoba [Zul.]) is arguably the most difficult. While some 
non-chemical control options are used, their use is not widespread and 
not always deployed to their full potential. To identify knowledge exchange 
requirements and knowledge gaps requiring attention, the objectives of this 
this research will be to integrate and streamline existing integrated weed 
management (IWM) information and develop a technology toolkit that will be 
of practical use to all end-users.

Longhorn beetle

Main Findings

n	 Research during 2018/2019 revealed that the Entumeni longhorn 
beetle species has a pheromone biology different from that of other 
longhorn beetle species, which represents vital information in the 
development of integrated pest management methods.

n	 Evidence suggests that the low number of longhorn beetles emerging 
in Entumeni during summer 2018 and spring 2019 is likely to be an 
indicator of the success of the containment measures implemented.

Aphids in pathogen spread

Main Findings To-date

Results from ongoing research indicate that, while Sipha flava (yellow 
sugarcane aphid) appears to be able to acquire the Sugar Cane Mosaic 
Virus (SCMV), the aphid appears not to transmit the virus.

Mechanical harvester decontamination

Main Findings To-date

n	 A trial methodology has been developed to assess the extent of ratoon 
stunt (RSD) spread during mechanised harvesting and to test various 
mechanised harvester decontamination protocols.

n	 Results indicate the severity of RSD spread by mechanised harvesters 
and the promise that decontamination holds for limiting the spread of 
the disease.

COMPLETED

NEW

ONGOING

ONGOING

ONGOING
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AGROCHEMICALS FOR PEST, 
DISEASE AND WEED CONTROL
Partnering with relevant stakeholders to facilitate the registration of effective 
pathogen, pest (including nematodes) and weed control agents that are 
agriculturally, environmentally, ecologically and economically sustainable.

Testing new chemistries

Main Findings To-date

n	 BANDITO GR is soon to be registered as a nematicide, thripicide and 
aphicide. Developed specifically for the sugar industry, BANDITO GR 
is intended to serve as a ‘stop gap’ for five years until new blue label 
chemistries are registered.

n	 A new unregistered fungicide has been shown to be effective for smut 
control, with no significant impact on bud germination, when applied as 
a cold soak or as part of a hot-water treatment regime.

n	 A new unregistered active ingredient, formulated either as a liquid or 
as a granule, shows potential for the late post-emergence control of 
tillered barbi grass (Panicum maximum).

SUGARCANE RESISTANCE TO 
PESTS AND DISEASES
Generating knowledge of the biological basis of resistance to pests, diseases 
and nematodes and developing improved resistance screening techniques 
for commercial breeding.

Determining variety smut resistance

Main Findings

Outcomes of research concluded in 2018/2019 established that the 
TaqMan® real-time PCR technology is accurate for the early quantification of 
the extent of smut infection of sugarcane tissues. The technique is intended 
to be used in the development and calibration of a more cost-effective near 
infrared spectroscopical method for smut resistance screening in the early 
stages of the variety breeding and selection process.

Variety nematode tolerance

Main Findings To-date

Experimental determination of variety tolerance of nematodes has proven to 
be intractable and further advice to growers is to be based solely on variety 
responses to nematicide application.

Variety responses to nematicides

Main Findings To-date

In the Eston region, N54 displayed the largest RV yield response (27.4 tRV/
ha) to nematicide application (Vydate at 30 kg/ha), while three varieties 
(N54, N59 and N62) resulted in increased revenue, ranging from R4 010 
(N62) to R22 717 (N59) per hectare.

Variety responses to fungicides

Main Findings To-date

Ongoing research in 2018/2019 continued to highlight:

n	 the value of selected fungicide treatments in improving RV yields in the 
presence of brown and tawny rust infections; and

n	 variety-specific differences in the negative effects of rust on RV yield 
under both rainfed and irrigated conditions.

BIOLOGY AND ECOLOGY OF 
SUGARCANE PESTS AND DISEASES
Generating knowledge on the biology and ecology of pests, diseases, 
nematodes and weeds and facilitating knowledge exchange.

Pest-endophyte interactions

Main Findings To-date

n	 The fungus, Fusarium, which occurs naturally within sugarcane plants 
(ie endophytic) has been found to increase eldana damage.

n	 It is hypothesised that the exclusion of Fusarium from planting 
material, with subsequent replacement with a microorganism that is 
not advantageous to eldana, offers the potential for eldana bio-control.

n	 This method could potentially be implemented as part of a hot-water 
treatment procedure for planting material.

ONGOING

ONGOING

ONGOING

ONGOING

ONGOING

COMPLETED
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n	 To-date, four isolates of the bacterium, Brevibacillus, appear to be 
promising.

BIOLOGICAL, CULTURAL AND 
ENVIRONMENTAL CONTROL 
PRACTICES
Developing effective integrated management strategies and models 
that combine variety choice, optimal nutrition, use of agrochemicals 
and biological control agents with beneficial cultural and environmental 
management practices.

Sterile insect technique

Main Findings To-date

n	 The irradiation dose to which eldana males are being exposed at the 
XSIT (Pty) Ltd facility in Citrusdal was increased during 2018/2019 to 
200 Gy.

n	 The F1 colony established at SASRI from these irradiated males 
possessed the expected male bias which will result in savings on F1 
SIT rearing costs.

n	 Despite the F1 males displaying a residual level of fertility, XSIT have 
reported excellent results in the field studies they have conducted.

n	 Consequently, as from August 2018, SASRI commenced releasing the 
F1 adults developing from the eggs received from XSIT (that is, the 
parental 200 Gy treated male X normal female cross) into large cages 
containing potted sugarcane plants at Mount Edgecombe.

FEATURED RESEARCH
Testing new agrochemicals

SASRI partners with relevant stakeholders to facilitate the registration of 
effective pathogen, pest (including nematodes) and weed control agents 
that are agriculturally, environmentally, ecologically and economically 
sustainable.

During 2018/2019, ongoing research continued to test unregistered 
nematicides, fungicides and herbicides to assess the economic value that 
they might add to the industry.

Nematicides

n	 SASRI continues to investigate the potential 
of unregistered nematicidal products for 
nematode control.

n	 The effect of seven new products on RV 
yield was compared with: (a) an untreated 
control; (b) the currently registered granular 

formulations of Curaterr® and Vydate®; and (c) the liquid formulation of 
Vydate®, which is currently not registered for use on plant cane.

n	 Trials conducted in Umfolozi, Eston, Umhlali and Umfolozi were 
harvested in October 2017 at 12-months after planting.

n	 Additional trials conducted in Eston and Umhlali were harvested in July 
and May 2018, at 21- and 20-months after planting, respectively. 

n	 Two products contain new blue-label nematicidal active ingredients 
and hence, are products that could be available in the future, due to 
their low environmental impacts compared with currently registered 
chemistries.

n	 Of the seven products tested, only one product resulted in a significant 
increase in RV yield compared to the untreated control.

n	 This product is due to be registered in sugarcane should be available 
to growers by the end of 2019.

Fungicides

n	 A fungicidal formulation containing 
tebuconazole:azoxystrobin:prochloraz was 
tested for its effect on the germination of smut 
spores in agar plate assays. 

n	 Germination was completely inhibited at all 
concentrations (0.025-0.3%) tested.

n	 Two new fungicide formulations, Flutriafol:fluoxastrobin (1.15 mL/L) 
and tebuconazole:azoxystrobin:prochloraz (2.5 mL/L) were assessed 
for their effect on the germination of sugarcane setts when applied as 
a 10-minute cold soak after hot-water treatment (50°C for 2 hours) 
and when added to the hot-water treatment tank for the 50°C/2 hour 
treatment.

n	 Triadimefon (25% WP), a generic formulation of Bayleton, which was 
the first fungicide registered for smut control but is no longer available, 
was also tested.

n	 The rates were adjusted so that the concentration of the main active 
ingredient of each fungicide was equivalent to the 250 ppm triadimefon 
contained in Bayleton 25% WP.

n	 The experiments indicated that Flutriafol:fluoxastrobin (1.15 mL/L) and 
Triadimefon 25%WP could be applied as a cold soak and in a hot-
water treatment tank at 50°C for 2 hours with no significant impact on 
germination.

n	 Germination was significantly lower when tebuconazole: azoxystrobin: 
prochloraz (2.5 mL/L) was added to the hot-water treatment tank 
(P<0.001).

ONGOING

Prabashnie Ramouthar
Nematologist

Sharon McFarlane
Pathologist
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Herbicides

n	 A new active ingredient, formulated as either 
a liquid or as a granule, was tested for control 
of late post-emergence tillered barbi grass 
(Panicum maximum) grown in pots with two 
soil types, a loamy sand (8% clay) and a 
sandy loam (19% clay) collected from the field.

n	 The trial aimed to assess whether the new 
chemistry could serve as a replacement for paraquat, which carries 
negative health and safety risks.

n	 Results in the 19% clay soil showed no significant differences between 
either formulation or with paraquat, with respect to % green stalk 
material.

n	 However, there were significant differences in the sandy loam.

n	 In this soil, results at 9 weeks after application showed: (a) no 
significant differences between formulations; (b) both formulations lost 
efficacy compared with the control; and (c) paraquat had significantly 
lower % green stalk material than the new treatments and the control.

n	 Based on results from an earlier field trial conducted in Pongola, 
hexazinone + clomazone was added to each of the products.

n	 The addition of hexazinone + clomazone aimed to provide some 
residual activity in soil.

n	 Only when combined with paraquat was % green stalk material 
reduced compared with the control.

n	 Also, adding this product significantly enhanced the performance of 
paraquat, when compared with paraquat application on its own.

n	 After further testing, discussion will be held with the relevant 
agrochemical company to determine the viability of future registration 
of this chemistry for barbi grass control.

Developing preferred agricultural management practices and models 
that enhance sustainable sugarcane production.

FOCUS AREAS

Dr Peta Campbell
Weed Scientist
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1.	 Sugarcane Physiology
2.	 Sugarcane Nutrition and Soil Health
3.	 Sugarcane Ripening
4.	 Water Management

5.	 Climate Change

Highlights
Sugarcane physiology

n	 Research outcomes demonstrated that image data captured by means 
of drone-mounted thermal cameras holds promise for estimating 
variety differences in stomatal conductance under moderate to severe 
water-stress conditions and when combined with NDVI-estimated 
canopy cover, the thermal data may theoretically be used to estimate 
canopy conductance, which has been shown to be closely related to 
sugarcane yield.

n	 A meta-analysis of data from an eldana management research trial 
clearly illustrated the benefits to ERC yield of ageing cane on the 
coast, provided that eldana is effectively controlled. Meta-analyses of 
data from other sources are also to be conducted to derive broad best 
management principles regarding eldana control and cane age.

Sugarcane ripening

Formal recommendations for the use of the new ripener, Moddus®, in selected 
irrigated varieties, were finalised in 2018/2019. The recommendations 
are based on the responsiveness of the varieties to Moddus®, which was 
determined from multiple-year trial data in combination with economic 
analyses that considered income from RV yield (using an RV price of 
R3 783/t), as well as chemical and application costs and harvesting,           
loading  and haulage costs typical of the northern irrigated region.

SUGARCANE PHYSIOLOGY
Collecting and using crop physiological data in models that: (a) assist 
sugarcane breeding for current and predicted future climates; and (b) refine 
crop yield forecasting.

High-throughput phenotyping

Main Findings To-date

n	 Recent research outcomes demonstrate that image data captured 
by means of a drone-mounted thermal camera may hold promise for 
estimating variety differences in stomatal conductance under moderate 
to severe water-stress conditions.

n	 When combined with NDVI-estimated canopy cover captured by a 
drone-mounted visible and near infrared camera, the thermal data may 
theoretically be used to estimate canopy conductance, which has been 
shown to be closely related to sugarcane yield.

n	 Further investigation is underway: (a) to develop a more sophisticated 
processing pipeline for thermal data with improved plot segmentation 
and filtering of non-green leaf pixels from images; and (b)  to test on 
larger, multi-environment trials with more varieties, with a view to 
developing the technique for practical use in sugarcane breeding.

CROP PERFORMANCE 
AND MANAGEMENT 
RESEARCH
Dr Riekert van Heerden (Programme Manager)

ONGOING
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Crop models for breeding

Main Findings To-date

n	 This research, which is funded by the International Consortium of 
Sugarcane Modelling (ICSM), aims to improve understanding of 
physiological mechanisms underlying the genetic control of sugarcane 
response to environmental factors. 

n	 The performance of a set of common cultivars (N41, R570 and CP88-
1762) has been evaluated in field trials in South Africa, Zimbabwe, 
Réunion Island (France) and the USA.

n	 The data obtained will guide further model development to improve 
capabilities for simulating genetic control of the sugarcane crop 
response to environmental factors.

Optimising harvest age

Main Findings To-date

n	 A recent meta-analysis of data from an eldana management research 
trial clearly illustrate the benefits to ERC yield of ageing cane on the 
coast, provided that eldana is effectively controlled.

n	 Meta-analysis of data from other sources is also to be conducted to 
derive broad best management principles regarding eldana control 
and cane age.

SUGARCANE NUTRITION AND SOIL 
HEALTH
n	 Generating knowledge and developing technologies and resources 

that increase accuracy of fertiliser recommendations and enabling the 
maintenance of, and where necessary, the restoration of soil health.

n	 Testing of various sources of nutrients, fertiliser formulations 
and application rates that enhance the cost-effectiveness of 
recommendations.

Burning and mulching

Main Findings To-date

n	 Although sulphur has never been applied to the long-term SASRI 
burning and mulching trial (BT1), the levels of the nutrient have 
increased significantly in fertilised treatments, when compared with 
the unfertilised treatments.

n	 At this stage, it may be speculated that this increase is a result of 
interactions with other nutrients applied with fertiliser, which offers a 
potentially valuable preliminary insight into sulphur nutrition within the 
industry.

ONGOING

ONGOING

ONGOING

Investigating remote sensing to assist in breeding for stress tolerance

Thermal images obtained during two drone flights of a water-stress trial: (A) before imposition of 
water stress; and (B) after imposition of water stress. Reference bare soil (both images) and water 
bath (right image only) were used as temperature targets for calibration (indicated by a red rectangle 
and circle, respectively).
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ONGOING

SUGARCANE RIPENING
Generating knowledge and developing technologies and resources that 
enable and demonstrate effective sugarcane chemical ripening practices.

Variety ripening responses 

Main Findings To-date

n	 Moddus®: A new ripener for the industry

	 After three years of field trial research, formal recommendations on the 
use of the new ripener, Moddus®, in selected irrigated varieties are now 
available. The recommendations are based on the responsiveness of 
the varieties to Moddus®, which was determined from multiple-year trial 
data in combination with economic analyses that considered income 
from RV yield (using an RV price of R3 783/t), as well as chemical and 
application costs and harvesting, loading and haulage costs typical of 
the northern irrigated region.

n	 Importance of informed ripening decision-making

	 Data from a recent trial have demonstrated the pitfalls associated 
with following general chemical ripening recommendations, without 
using refractometers to fine-tune spray-to-harvest intervals for specific 
environments and varieties. The data were widely shared with growers 
and MCPs to create awareness of the value of using refractometer 
data to guide ripening decision-making.

FEATURED RESEARCH
Moddus®: A new ripener in the SA sugar industry

In September 2016, Moddus® (trinexapac-
ethyl) was registered in South Africa as a 
sugarcane ripener and hence, variety-specific 
recommendations on the use of this new 
ripener were required. Consequently, the 
efficacy and economics of using Moddus® 
were evaluated by means of field trials on 
a suite of 21 SASRI varieties under irrigated 
(Pongola, Komatipoort and Malelane) and rainfed (Umfolozi, North Coast 
and Midlands) agro-climatic conditions.

After three years of field trial research, formal recommendations on the 
use of Moddus® in selected irrigated varieties are now available. In these 
field trials, the responsiveness of the varieties to Moddus® was determined 
from the multiple-year trial data in combination with economic analyses that 
considered income from RV yield (using an RV price of R3 783/t), as well as 
chemical and application costs and harvesting, loading and haulage costs 
typical of the northern irrigated region.

Varieties N36, N49 and N53 were grown in field trials at both Pongola and 
Komatipoort. In terms of RV% and gross margin, the Pongola trial data 
indicate that N36 responds positively to Moddus®, with an increase in gross 
margin of R3 001/ha compared with the unripened treatment. Due to large 
variation between replicates, a statistically significant increase in RV% in 
response to Moddus® was not achieved in N36 at Komatipoort. Despite this, 
economic analysis of the Komatipoort trial data predicts a large increase in 
gross margin in excess of R5 500/ha over the unsprayed N36 treatment. 
Variety N49 did not show a positive response to Moddus® at either locations. 
Variety N53 achieved positive RV% responses to Moddus® at both locations, 
but only at Pongola did this translate into an increase (R4 801/ha) in gross 
margin. Trial results suggest that N53 might be susceptible to excessive 
cane yield loss in response to Moddus® depending on the growing conditions.

Under the more marginal growing conditions experienced during the 
Komatipoort trial (shallower soils, irrigation water restrictions during drought 
and less-efficient irrigation systems), the Moddus® treatment caused 
cane yield loss to a level not experienced in the Pongola trial, which was 
conducted under more favourable growing conditions (deep Hutton soil with 
efficient surface drip irrigation).

Varieties N23, N25 and N43 were grown in the Komatipoort field trial. In 
terms of RV% and gross margins, the trial data indicate that both N25 and 
N43 respond positively to Moddus®, with gross margin increases of R4 645/
ha and R4 104/ha, respectively. Due to large variation between replicates, 
a significant increase in RV% in response to Moddus® was not achieved in 
variety N23. Economic analysis of the trial data also did not indicate any 
benefit in terms of gross margin.

Varieties N41 and N57 were grown in the Pongola field trial. In terms of RV% 
and gross margins the trial data indicate that both these varieties respond 
positively to Moddus®, with gross margin increases of R4 846/ha and 
R9 233/ha, respectively.

Dr Riekert Van Heerden
Programme Manager

South African Sugarcane Research Institute Progress Report 2018/19 Page 23



Moddus® Recommendations

The formal recommendations on the use of Moddus® in the varieties 
included in the Pongola and Komatipoort field trials are summarised in the 
table above.

Modelling genetic-by-environment interactions

This research, sponsored by the International 
Consortium of Sugarcane Modelling (ICSM), 
aims to improve our understanding of 
physiological mechanisms underlying the 
genetic control of sugarcane response to 
environmental factors. To this end, field 
experiments have been undertaken in four 
countries with a set of common cultivars.

The objective is to use the data to improve simulation of genetic effects on 
sugarcane growth, with a view to enhance plant breeding. 

Eight field experiments 
were conducted between 
2014 and 2017, consisting 
of plant and ratoon crops at 
four sites: Pongola, South 
Africa; La Mare, Réunion 
Island, France; Belle Glade, 
Florida USA; and Chiredzi, 
Zimbabwe. Three cultivars 
(N41, R570 and CP88-1762) 
were common to all sites, 
while HoCP96-540, Q183, 
ZN7 and NCo376 were grown 

at some of the sites. The eight experiments cover a range of temperatures 
(4000-5500 °Cd (base 10°C) per season), radiation (6000-8500 MJ/m2) and 
water availability (minimal to significant water stress) environments.

During 2018/2019, experimental observations were processed, analysed 
and used to derive key model parameters. A preliminary evaluation of two 
sugarcane models have been conducted as well.

The main findings to date include the following:

n	 Accurately determining the actual time of primary shoot emergence 
was very challenging and yet also very important, as many crop 
phenology parameters are defined with this event as a reference. 

n	 The start of stalk growth is a key parameter for determining yield, 
and is better predicted using a thermal time than an aerial biomass 
threshold.

n	 Although no genotype differences were detected, there was a strong 
negative correlation between average solar radiation intensity and the 
thermal time requirement.

n	 It was not always possible to reliably estimate interception of radiation 
by the canopy due to sparse observations. This hampered the 
calculation of maximum radiation use efficiency, a key parameter 
defined as dry biomass produced per unit of intercepted radiation under 
ideal conditions. Nevertheless, results suggest that this parameter 
represents a key genotype specific trait. 

n	 The data analysis and parameter derivation have revealed gaps in the 
understanding of certain processes previously understood to be driven 
primarily by thermal time accumulation under fully-irrigated and well-
fertilised conditions.  These include tillering / canopy development, and 
the timing of the start of stalk elongation.  Discrepancies in thermal 
time-related parameters were at least partly explained by solar 
radiation differences between experiments. 

Dr Abraham Singels
Principal Agronomist

Variety Cutting cycle 
(months)

Moddus® 
Recommendation

N23 12 Not recommended

N25 12  Recommended

N36 12  Recommended

N41 12  Recommended

N43 12  Recommended

N49 12 Not recommended

N53 12  Recommended

N57 12  Recommended
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n	 The simulation of the experiments for a single cultivar produced 
reasonably accurate results for DSSAT-Canegro for plant and ratoon 
crops, and for Mosicas with ratoon crops only.  The default parameter 
values for plant crops in Mosicas appear problematic. Calibration of the 
models is necessary to demonstrate their full potential.  Additionally, 
the models ought to be assessed at a process level, for example by 
forcing state variable values from observations and then assessing the 
accuracy of ‘downstream’ process output variables.

Modelling work is set to continue. APSIM will also be evaluated and model 
parameters for the different cultivars will be estimated from the experimental 
data.  This will guide further model development to improve capabilities for 
simulating genetic control of sugarcane crop response to environmental 
factors.
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Investigating developing and transferring innovative systems that 
optimise industry performance.

FOCUS AREAS
1.	 Production Sustainability

2.	 Technology Development

3.	 Water Management

Highlights
Production sustainability

Bias in the yield estimates by the Canesim® crop forecasting system may 
be reduced by correcting simulated canopy cover with Landsat-8 derived 
estimates. A prototype procedure to incorporate remote sensing data into the 
operational Canesim® crop forecasting system was developed. Consistent 
industry procedures are required for the accurate capture of critical field 
information, together with the corresponding GIS data, before the prototype 
procedure can be implemented widely with the desired outcomes.

Technology development

n	 The study concluded in 2018/2019 revealed that the only legal 
alternative method for ground applying chemical ripeners in a more 
cost-effective way than current aerial application methods, remain 
hand-held spray booms. High clearance tractor boom sprayers and 
self-propelled sprayers should be able to be calibrated to conform to 
label requirements, but such equipment is costly and highly specialised 
and therefore would not be considered economically viable at this 
stage.

n	 SUSFARMS® has been adapted to meet the needs of all South African 
sugarcane farmers, primarily through enabling growers to de-select 
sections of the assessment tool that are not relevant to their farming 
enterprises. Remaining work involves the translation of the updated 
SUSFARMS® version into preferred languages and the explanation of 
overtly technical or unfamiliar terminology.

SUGARCANE PRODUCTION 
SUSTAINABILITY
n	 Assessing the impacts of agronomic and mechanisation issues on 

production efficiencies and sustainability.

n	 Identifying opportunities for on-farm energy savings and reducing 
carbon dioxide emissions.

n	 Deploying novel technologies that improve operational efficiencies and 
service offerings.

n	 Developing new and improvement of existing technologies and 
approaches that enhance alignment between research and industry 
requirements.

Operational crop forecasting

Main Findings

Bias in the yield estimates by the Canesim® crop forecasting system may 
be reduced by correcting simulated canopy cover with Landsat-8 derived 
estimates. A prototype procedure to incorporate remote sensing data into the 
operational Canesim® crop forecasting system was developed. Consistent 
industry procedures are required for the accurate capture of critical input 
field information, together with the corresponding GIS data, before the 
prototype procedure can be implemented widely with the desired outcomes.

SYSTEMS DESIGN 
AND OPTIMISATION 
RESEARCH
Dr Rian van Antwerpen (Programme Manager)

COMPLETED
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Ratoon longevity

Main Findings To-date

Results obtained during 2018/2019 from investigations into ratoon longevity 
suIIest	 that	 the	 reNatiXe	 RrofitaDiNit[	 oH	 diHHerent	 ratooninI	 strateIies	 are	
highly dependent on the yield potential conditions and more importantly, on 
the rates of ratoon decline. These outcomes highlighted the importance of a 
decision�suRRort	s[steO	
&SS�	Hor	IroYers	to	enaDNe	such	conteZt	sRecific	
calculations. Once developed, the DSS will be used to test a wider range of 
growing conditions and ratoon decline rates to establish when and where the 
shorter ratooning strategy will be superior.

SUGARCANE TECHNOLOGY 
DEVELOPMENT
Developing, adapting and deploying technologies that focus on enhancing 
internaN	eHficiencies	and	the	SuaNit[	oH	serXice	RroXision�

Ground application of chemical ripeners

Main Findings

The study revealed that the only legal alternative method for ground 
applying chemical ripeners in a more cost-effective way than current aerial 
application methods, remain hand-held spray booms. High clearance tractor 
boom sprayers and self-propelled sprayers should be able to be calibrated 
to conform to label requirements, but such equipment is costly and highly 
specialised and therefore would not be considered economically viable at 
this stage.

SUSFARMS® for small-scale growers

Main Findings

SUSFARMS® has been adapted to meet the needs of all South African 
sugarcane farmers, primarily through enabling growers to de-select sections 
of the assessment tool that are not relevant to their farming enterprises. 
Remaining work involves the translation of the updated SUSFARMS® 
version into preferred languages and the explanation of overtly technical or 
unfamiliar terminology .

Variety choice

Summary of Planned Research

In response to increasing requests from growers for easily accessible and 
concise variety information to enable rapid comparisons, this project is to 
develop a web-based variety information resource of all SASRI varieties. 
The online tool that is to be hosted on the SASRI website will consist of: 
(a) a basic variety selector to view recommended varieties per region; (b) 
a	 Xariet[	 coORarison	 HunctionaNit[	 to	 aNNoY	 Hor	 sRecific	 Xariet[	 traits	 to	 De	
compared in desired formats; and (c) a variety performance tracker (map-
based yield data).

Yield estimation

Summary of Planned Research

Existing SASRI databases will be explored to identify biomass parameters 
that could potentially be used by small-scale growers in the estimation of 
stalk yield. The impact of varieties and region on these parameters will be 
assessed. A decision regarding the development of a calculator will be 
dependent upon the complexity of the derived-yield estimation method.

Yield mapping

Main Findings To-date

Various technologies have been evaluated for their accuracy, availability 
and	ease	oH	use	in	[ieNd	XariaDiNit[	OaRRinI�	+ntra�fieNd	[ieNd	OaRs	are	centraN	
to the deployment of precision agriculture approaches. Studies conducted 
in	��1����1�	haXe	shoYn	that	in�fieNd	[ieNd	OaRs	Oa[	De	deXeNoRed	usinI	
measurements from a commercially available on-board weighing system 
fitted	to	a	IraD	Noader	Yith	data	RrocessinI	on	a	���	Z	���	O	raster�

Model spatial resolution

Main Findings To-date

n	 An early valuable outcome of this project in 2018/2019 has been the 
Ieneration	oH	daiN[	rainHaNN	data	at	a	fine	sRatiaN	resoNution	HroO	1���	
to early 2018 for a considerable portion of the rainfed parts of the SA 
sugar industry.

n	 Doing so has increased both the spatial resolution of daily weather 
data tenfold, and the historical reach of the weather data to a minimum 
of nearly 70 years for every quinary catchment area comprising the 
industry.

ONGOING

ONGOING

ONGOING

NEW

NEW

COMPLETED

COMPLETED
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n This wealth of historical data will be extremely valuable for applications 
such as tracking climate change, detecting productivity trends and 
verifying simulation models.

WATER MANAGEMENT
n Developing recommendations and advice that promote effective water 

management and technology deployment, both in terms of irrigation 
practices and surface water management.

n Developing guidelines to determine the footprint of water usage in 
irrigated regions.

n Maintaining or improving soil quality in irrigated regions where the 
parent material is the source of salts.

Soil salinity and sodicity

Main Findings To-date

Collaborative research between SASRI and the University of the Free State, 
which is funded by the Water Research Commission, has developed a 
technology to map soil salinity and sodicity.

Developing a soils mapping technology

A mapping technology has been developed in a collaborative project 
between SASRI and the University of the Free State which was funded 
by the Water Research Commission. In this example, the spatial 
distribution of Na is indicated: A = 0-300 mm depth; B = 0-700 mm 

depth; C = 0-1400 mm depth). Key (meq/L Na): n = 0.20 -2.93; n = 

2.93-5.66; n =  5.66-8.93; n = 8.93-11.12; n = 11.12-13.85.

Crop water footprints

Main Findings To-date

n The SASRI MyCanesim® sugarcane simulation system was used to 
simulate the impact of irrigation system and soil mulch cover on crop 
growth and water use of irrigated sugarcane in Malelane.

n	 4esuNts	 oDtained	 durinI	 ��1����1�	 suIIest	 that	 usinI	 eHfi	cient	
irriIation	s[steOs	 
driR	 irriIation�	Oa[	siInifi	cantN[	 reduce	 the	Yater	
footprint (by about 9m3/t) and increase economic productivity of 
irrigation (by about 18%), compared to overhead irrigation systems.

n	 Results also suggest that using a heavy mulch soil cover (green 
harXestinI�	onN[	OarIinaNN[	reduces	the	Yater	HootRrint	Hor	this	sRecifi	c	
case study, compared to a light mulch cover of scattered tops.

n	 It may be necessary to use actual crop production and water use data 
in conjunction with simulations to obtain more realistic estimates of 
water footprint and economic productivity indicators.

n	 Results from the study nevertheless are indicative of what can be 
achieved for sugarcane production using best agricultural practice.

n	 The developed methodology will from 2019/2020 be applied to more 
agro-climatic regions in the industry, and it will also be used to assess 
water footprint and economic productivity of irrigation water under a 
future climate.

FEATURED RESEARCH
Ground application of ripeners

On an industry-wide scale, over 60 000 ha 
of sugarcane are ripened in South Africa in 
a season with normal rainfall. At the current 
commercial aerial application cost per 
hectare, the application of ripeners could cost 
the industry up to R30 million per season. 
Driven by the recent, and ongoing, economic 
challenges facing the industry, requests were 
received from stakeholders to investigate more cost-effective alternative 
ground-application methods for ripening sugarcane crops.

The objectives of research were to:

n	 evaluate the suitability of alternative ground-application methods for 
chemical ripening purposes in terms of legal compliancy and on-farm 
practicality; 

n	 iH	 deeOed	 suitaDNe�	 defi	ne	 Hor	 each	 aNternatiXe	 the	 hardYare	 and	
oReratinI	costs�	oReratinI	sRecifi	cations	and	threshoNds�	and	RrotocoNs	
for use; and

n	 eXaNuate	 the	 in�fi	eNd	 eHfi	cac[	 oH	 these	 aNternatiXe	 Oethods	 in	
collaboration with extension and growers in the form of commercial 
demonstration trials.

ONGOING

ONGOING

Dr Riekert Van Heerden
Senior Scientist
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The product label specifications (e.g. minimum or maximum water volume 
per hectare) that any alternative ground application method had to adhere 
to were confirmed. The Registrar of Act No. 36 of 1947 was consulted to 
gauge his stance on the legality of each method and to obtain permission 
to evaluate any unregistered methods, where applicable. Hardware and 
operating specifications were obtained from the suppliers to assess the 
suitability for ripener application with each method. It was further envisaged 
that, for each method that passed these initial legal considerations, the 
hardware and operating cost would be determined to derive an estimated 
application cost/ha to benchmark economic viability against the current 
commercial aerial application method. Once the economic viability of 
a method was established, the in-field efficacy of the method needed to 
be established by means of a conventional commercial ripener strip trial 
approach. 

It was confirmed with the Registrar of Act No. 36 of 1947 that all alternative 
ground application methods needed to adhere strictly to the 50 - 200 l/
ha water volume threshold stipulated on the ripener product labels. The 
Registrar warned that when water volumes exceed 200 l/ha, loading of 
chemicals into the environment becomes a key issue. In terms of registration 
of new application methods, environmental and occupational health and 
safety issues are considered a higher priority than the ripening efficacy of 
these alternative methods per se. All pollution/toxicity issues must be dealt 
with before any field-testing of these alternative methods are started.

Within this context, the main findings of the research were as follows.

n	 In the case of Venturi’s in overhead sprinkler systems, a desktop 
evaluation revealed that for the range of typical sprinkler flow rates 
(including newer low flow sprinklers) the maximum allowable water 
volume will be exceeded. An infield evaluation of an existing Venturi 
unit confirmed that the water volume threshold was far exceeded. 

n	 Centre pivots typically apply 2.5 – 3 mm of water at the fastest speed 
setting. This is ten times greater than the maximum allowable water 
volume for chemical ripeners. Hence, centre pivots (on their own) were 
ruled out as a legal application option.

n	 Desktop evaluation of a secondary lateral with low-flow micro sprayers 
mounted on a centre pivot also resulted in exceedance of the water 
volume threshold by substantial amounts (as much as 20 times greater 
at the inner towers of the pivot). The minimum application rate of a 
secondary lateral, averaged across all micro sprinklers, was 907 l/ha 
(0.0907 mm/ha).

n	 It was concluded that the use of any form of overhead irrigation for 
purposes of applying ripeners would result in excessive chemical 
loading on the environment and serious occupational safety and health 
hazards for people on the farms/fields.

n	 High clearance tractor boom sprayers and self-propelled sprayers 
should be able to be calibrated to conform to label requirements 
through the correct selection of equipment and boom swaths, nozzle 
sizes, pump delivery and associated nozzle outputs. Technological 
advancements are catering for: much wider boom spans and 
boom stability; boom sections fitted with sensors for section height 
adjustments for constant spraying height above the crop despite 
variable sloping ground; night spraying; automated and variable spray 
controllers with GPS section controls; nozzle section controls and 
much more. Such equipment options would be considered costly and 
highly specialised and therefore would not be considered for general 
recommendation at this stage.

n	 Mist blowers generally convey chemicals at low volume applications, 
below label requirements, via cannon sprayers across wide swaths 
in the field. Certain models of mist blowers, however, may be 
able to achieve higher rates to theoretically comply with the label 
requirements. Issues around equipment selection, setup, calibration 
and application necessitate a high level of constant infield monitoring 
and management which makes this method of application a high-risk 
technique and potentially difficult to conform to label requirements in 
terms of application rate and furthermore in terms of uniformity across 
the swath.

n	 It was confirmed that hand-held spray booms are commercially 
available for growers to purchase and that the application method 
conforms to the specifications on the product labels. If used in 
conjunction with a tracking unit ripener application with hand-booms, it 
is much more accurate than aerial application. Walking speeds can be 
monitored and corrected and the productivity of spray operators can 
be monitored. However, lodging prevents the use of hand-held booms, 
making the method only suitable for erect crops.

The study revealed that the only legal alternative method for ground 
applying chemical ripeners in a more cost-effective way than current aerial 
application methods, remain hand-held spray booms. High clearance tractor 
boom sprayers and self-propelled sprayers should be able to be calibrated 
to conform to label requirements, but such equipment is costly and highly 
specialised and therefore would not be considered economically viable at 
this stage.
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On-farm yield mapping

Rapidly deployable and cost-effective yield 
mapping techniques and strategies are needed 
for the deployment of precision agriculture 
approaches. This research investigated a variety 
of techniques that may potentially enable local 
growers and miller-cum-planters to assess yield 
XariaDiNit[	Yithin	their	fi	eNds�	

7sinI	OanuaN	surXe[inI	oH	 indiXiduaN	cutter	fi	eNds	 is	not	suitaDNe	 Hor	Yide�
scale deployment as the labour and equipment requirements to delineate 
individual task areas and the manual processing of the data are too 
onerous. The approach was, however, useful in determining and illustrating 
the	OaInitude	oH	[ieNd	Xariations	across	fi	eNds	oH	a	coOOerciaN	harXestinI	
operation, thereby reinforcing the need and importance of yield mapping. 
)eo�reHerencinI	oH	the	stacM	Rositions	infi	eNd	Oa[	RroXide	another	techniSue	
to indicate yield differences without affecting existing management of cutter 
tasks.

The existing on-board weighing systems traditionally used in the construction 
and mining sectors may be adapted for cane loading operations. The on-
board weighing system is a potentially useful technology that is better suited 
for the industry’s predominant commercial practice of cut-and-windrow 
loading operations. Preliminary investigations indicate that this technique is 
highly accurate. However, there is a strong reliance on service providers  to 
calibrate the equipment and to conduct data processing and post processing 
that are required to produce a useful yield map.

Weighing of individual grab loads is a commercially available technology 
used in the precision agriculture sector for various agricultural commodities, 
as well as the mining and construction sectors. Overall, this study indicated 
that	fi	eNd	outRuts	coORare	YeNN	 to	 indeRendent	 Noad	OeasureOents	Yhich	
were gathered on the trans-loading zone during intensive sampling of 
Noads	 eZtracted	 HroO	 the	 fi	eNd�	 &urinI	 norOaN	 fi	eNd	 NoadinI	 oRerations�	
the georeferenced position and weight of each grab load is automatically 
caRtured	 and	 cuOuNated	 Hor	 the	 fi	eNd�	 7Ron	 coORNetion�	 the	 data	 are	
processed to generate yield maps. Rasterized grids are used as a data 
processing technique for generating yield maps. A rasterized grid of 
RredeterOined	 diOensions	 is	 fi	rst	 created	 across	 the	 fi	eNd�HarO	 OaR�	
independent of the data collected. The georeferenced load data occurring 
within each grid is than summed to create the yield map. The use of different 
grid sizes varies the results considerably, as various smoothing and dilution 
effects may occur. The most accurate results match that of the loader swath, 
but the yield transitions are more abrupt than when a larger grid is used.

Screenshot of image created using commercially-available equipment 
to construct fi eld yield maps

Yield map obtained using a commercially available on-board weighing 
system fi tted to a grab loader with data processing on a 7.5 x 7.5m 
raster

Remote sensing7	 RroXides	 a	 snaRshot	 that	 is	 useHuN	 Hor	 fi	eNd	 scoutinI	
and	 trend	 anaN[sis	 to	 identiH[	 [ieNd	 Xariances	 intra�fi	eNd�	4eOote	 sensinI�	
hoYeXer�	Yas	not	suHfi	cientN[	accurate	to	OodeN	actuaN	[ieNd	directN[�	+n	this	
study, the results indicated that photogrammetric surface differentials prior 
and post-harvest would be similar to using measured height as a proxy for 
yield with rapid deployment and wide scale applicability.

6he	case	studies	confi	rOed	that	[ieNd	Xariation	eZists	Yithin	fi	eNds	and	that	
yield mapping is a worthwhile exercise (even if only to evaluate the need for 
precision agriculture). The most promising and readily available techniques 
for yield mapping are as follows:

Dr Peter Tweddle
Agricultural Engineer

 7 visual imagery through to photogrammetric modelling                                                                                
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n 2hotoIraOOetr[	 RroXides	 an	 indication	 oH	 intra�fieNd	 XariaDiNit[	 and	
Oa[	De	conducted	on	an[	harXestinI	s[steO�	iH	the	fieNd	is	Yeed�Hree	
and	the	cane	is	neither	NodIinI	nor	ƀoYerinI�	8isuaN	iOaIer[	used	in	
the photogrammetry process also provides a snapshot of the condition 
oH	 the	 croR	 and	 is	 useHuN	 Hor	 fieNd	 record�MeeRinI�	 6his	 techniSue	
requires the use of UAVs8 to facilitate the surveying of ground control 
points with appropriate cameras and subsequent data processing with 
software to stitch and geo-reference the images. Photogrammetry and 
GIS9 modelling software and skills are required to create the surface 
and	surHace	diHHerentiaN	OodeNs�	6Yo	ƀiIhts	are	IeneraNN[	reSuired	to	
create a pre- and post-harvest model. The differentiation between the 
two models provides a crop height model which is used as a proxy for 
[ieNd	XariaDiNit[	across	the	fieNd�

n	 Cut-and-stack systems can make use of the georeferenced position 
(GNSS10 equipment required) of the stack and corresponding stack 
weights from the loading records. This technique requires GNSS 
eSuiROent�	a	s[steO	to	Oatch	fieNd	and	\one	records�	)0SS	and	)+S	
skills to process the data into a yield map using georeferenced stack 
YeiIhts	as	the	RroZ[	Hor	diHHerentiaN	[ieNds	intra�fieNd�

n	 On-board weighing systems are available for cut-and-windrow 
harvesting systems to measure georeferenced grab load weights. 
The technique requires the initial installation of the GNSS linked on-
board weighing system. Calibration of the on-board weighing system 
is required. The data are automatically captured and processed into a 
rasterised yield map during and following the loading operation. This 
service is offered by the service providers of the on-board weighing 
system.

n	 LIDAR11, although currently prohibitively expensive and not readily 
available on UAV platforms, may be a technology to consider in the 
Huture�	+t	reSuires	HeYer	ƀiIhts	and	is	reRorted	to	De	Ness	onerous	and	
superior when compared to photogrammetry in terms of modelling and 
accuracy.

During 2018/2019, a study was conducted in the Shongweni region to 
compare the accuracy of cane weights obtained by means of a commercially 
aXaiNaDNe	 on�Doard	 YeiIhinI	 s[steO	 fitted	 to	 a	 IraD	 Noader	 Yith	 those	
weights obtained with a cane scale operated in the trans-loading zone. 
Results revealed that the cumulative mass of the grab loads per trailer load 
corresponded well to the mass measured with the crane scale in the trans-
loading zone. During the operations with the grab loader, weight positions 
were georeferenced and used to generate yield maps. One approach to 
map the yields obtained with a grab loader is to create a rasterized grid of 
predetermined dimensions and sum the load data within each rasterised 
block. Different grid sizes were shown to vary the results considerably due to 
the various smoothing and dilution effects that may occur. In this study, the 

most accurate results were obtained using the loader swath of 7.5 m. The 
yield transitions were shown to be more abrupt than when a larger grid is 
used�	6he	���	O	Z	���	O	raster	used	indicated	that	the	fieNd	[ieNded	DetYeen	
1�	and	���	t�ha	Yith	a	totaN	fieNd	[ieNd	oH	16�	tons�	6his	corresRonds	YeNN	Yith	
the 168 tons measured directly with the loader.

8 Unmanned aerial vehicles (drones)       
9 Geographical Information Systems       
10 Global Navigation Satellite System       
11 Light Detection and Ranging is a remote sensing method that uses light in the form of a pulsed laser   
    to measure ranges (variable distances) to the Earth.
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Eight external grants were received in 2018/2019 to support post-
doctoral research associates, post-graduate students, research 
interns and specifi c projects.

FELLOWSHIPS, BURSARIES AND 
INTERNSHIPS
National Research Foundation

•	 NRF Professional Development  
Programme: One post-doctoral and two  
doctoral research placements (second  
year of three-year funding cycle)

•	 NRF Internship Programme: Three  
internship placements in 2018

University of Kwazulu-Natal

UKZN Post-doctoral Fellowship Programme: 
One post-doctoral fellowship (second year 
of three-year funding cycle)

RESEARCH GRANTS
Biosafety South Africa/Technology Innovation Agency

Pre-commercialisation biosafety-related 
research on Bt GM sugarcane (third year of 
three-year funding cycle)

Department Of Agriculture, Forestry and Fisheries

Sterile Insect Technique logistics research (third 
year of three-year funding cycle) (Research 
Technology Fund)

International Atomic Energy Agency

Sterile Insect Technique proof-of-concept 
research (third year of fi ve-year funding cycle)

Water Research Commission

• Irrigation soil salinisation (third year of  
fi ve-year funding cycle)

• Water footprint of fuel and fi bre crops  
hird  year of fi ve-year funding cycle)

RESEARCH 
GRANTS 
2018/2019
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CONTRACTED-OUT 
RESEARCH 
2018/2019

Six projects were contracted-out to research service providers in 
2018/2019.

Institute for Plant Biotechnology, Stellenbosch 
University

n Biotechnological approaches to improve sugarcane drought tolerance 

fi	rst	[ear	oH	three�[ear	contract�

n Enhancing sugarcane sucrose content through genetic engineering 
(second year of three-year contract)

School Of Entomology And Conservation Ecology   
Longhorn beetle biology and ecology (second year of three-year contract)

School Of Engineering, University Of Kwazulu-Natal     
Soil and water conservation structures (third year of three-year contract)

School Of Biological Sciences, North-West University
High CO2 effects on sugarcane water-use and yield (second year of three-
year contract)

University Of Illinois And Hawaii Agricultural Research 
Center 

SuIarcane	Xariet[	IenoOe	seSuencinI	
fi	rst	[ear	oH	tYo�[ear	contract�	
(project funded under the auspices of the International Consortium for 
Sugarcane Biotechnology)
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Best Paper award: Ntombokulunga Mbuma won this award at the 12th 
SAPBA symposium for her paper titled, “Estimating breeding values for 
sugarcane yield of parental genotypes using best linear unbiased prediction 
(BLUP)”. She co-authored this paper with Prof MM Zhou and Dr R van der 
Merwe. 

Student Prize: Agriculture: Ntombokulunga Mbuma won this award at 
the 2018 South African Sugar Technologist’s Association for her paper 
“Evaluating breeding values of genotypes in sugarcane breeding using Best 
Linear Unbiased Prediction (BLUP)”. Her co-authors were Prof MM Zhou 
and Dr R van der Merwe.

Poster Award: Agriculture: Peter Tweddle won this award for his poster 
titNed�	 ő'stiOatinI	 traHfic	 induced	 suIarcane	 Nosses	 Hor	 Xarious	 infieNd	
cane extraction systems” at the 2018 South African Sugar Technologist’s 
Association. He co-authored this poster with Prof PW Lyne.

Kynoch Award: Sanesh Ramburan  was awarded the prestigious Kynoch 
Award for his paper, “Post-release variety testing: A key activity to ensure 
commercial value of genetic improvements” at the 2018 South African Sugar 
Technologist’s Association. 

Kynoch Award: Highly Commended: Louis Titshall received this award for 
his paper, “Copper, iron, manganese and zinc in soil and leaf samples from 
southern and eastern African sugarcane-producing regions” at the 2018 
South African Sugar Technologist’s Association. He co-authored this paper 
with Dr NM Miles and Dr SS Mthimkhulu. 

Jubilee Award: Neil Miles won the highly-esteemed Agricultural Jubilee 
Award for his paper, “Prediction of soil nitrogen mineralization to crop fertiliser 
nitrogen requirements” at the 2018 South African Sugar Technologist’s 
Association. The prize included a trip to the 2019 ISSCT Congress in 
Argentina. He co-authored his paper with Mrs R Rhodes and Dr A Weigel.

ACHIEVEMENTS 
& AWARDS

Ntombokulunga Mbuma

Peter Tweddle

Louis Titshall

Sanesh Ramburan

Neil Miles
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EXTENSION
Rowan Stranack (Extension & 
Biosecurity Manager)

RESEARCH DEVELOPMENT AND 
EXTENSION (RD&E) COMMITTEES 
One of the key functions performed by Extension Specialists is to identify 
and	Iather	sRecific	research	needs	in	their	resRectiXe	areas�	6his	is	enaDNed	
through locally elected RD&E Committees in each Extension area comprised 
of local growers and other role players. This link with the SASRI research 
RroIraOOe	RroXides	a	RNatHorO	Hor	IroYers	to	haXe	their	sRecific	research	
issues addressed. In many instances, growers assist in this process by 
providing land to conduct trials. Growers also provide important local context 
to the research as well as advice on the practical implementation thereof. In 
addition, SASRI Extension Specialists are members of the project teams 
conducting research in their Extension areas, offering guidance in making 
these trials as relevant as possible. 

Once new research outcomes are generated, RD&E Committees facilitate 
the transfer of these technologies to their growers, thereby completing 
the exchange of technology between grower and research. In addition 
to attending local meetings, RD&E committee gather annually to review 
research needs from the wider industry. These needs are prioritised and 
provide the foundation of the SASRI research programme of work for the 
coming year. These central workshops alternate between the irrigated and 
rainfed regions.

In March 2019, it was the turn of the rainfed regions to hold an RD&E 
workshop. This event was hosted at Mt Edgecombe and addressed the 
recent widespread outbreak of yellow sugarcane aphid (Sipha flava). A 

Private
The local milling companies in the UCL and Malelane cane supply 

areas deliver a private service to growers. 

Large-scale
Regionally-funded SASRI Extension service consisting of on-farm 

visits by a SASRI Extension Specialist to provide one-on-one advice 
on	sRecific	asRects	oH	suIarcane	aIronoO[�	IrouR	NearninI	actiXities	
in the form of grower days/study groups and written media such as 

newsletters. 

Often include SASRI Research Specialists who present research 
results enabling growers to better understand and implement new 

technologies. 

Valuable technical support is given to the many local grower structures 
operating in the industry, for example Local Pest Disease and 

Variety Control Committees, Environment Committees, local farmer 
associations and mill group boards.

Small-scale
Extension is delivered to small-scale growers through a joint 
venture with the KZN Department of Agriculture and Rural 

Development (DARD). 

Under this Extension Venture Agreement (EVA), 5 SASRI 
Extension Specialists support 30 DARD agricultural advisors 
ensuring they are trained and equipped with all new SASRI 

research outcomes. 

A joint Monitoring Committee comprising DARD and SASRI 
oversees the work programme of EVA through quarterly meetings. 

DARD local managers are contacted regularly to ensure 
operational issues are addressed.

Extension is currently delivered to growers under three models:
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panel discussion was held on this subject. SASRI management, subject 
specialists and a grower made up the panel and considerable knowledge 
and experience with the pest was shared with the audience. As yellow 
sugarcane aphid affected all areas of the industry growers attending the 
workshop expressed their desire to see research focused on this pest, and 
a number of topics were carried forward for consideration in the 2020/2021 
SASRI Programme of Work.

THE 2018/2019 SEASON
Most areas, with the exception of the South Coast of KwaZulu-Natal 
experienced a good season with increasing crop estimates and good to 
excellent cane quality. In the irrigated North, the water supply improved 
compared with previous seasons although the Crocodile River system 
remained under pressure. 

Rainfall followed the normal pattern in late 2017 but unfortunately the peak 
growing months of January and February 2018 were relatively dry in some 
parts. In autumn, good rains fell in the Zululand and North Coast regions 
and heavy rains in May repeated a pattern of good but unseasonal winter 
rains, which have characterised previous years. There was relatively little 
frost in the Midlands regions during the winter. Normal rains in most areas 
resumed in spring but again the South Coast received lower than normal 
rains and their crop estimates decreased as the season progressed as 
opposed to most other areas where estimates either held or in most cases 
increased. Of particular note was the good cane quality maintained in most 
areas throughout the latter part of the season with little evidence of the usual 
late season decline in quality that accompanies the onset of warmer and 
damper conditions.  

Response to chemical ripeners was generally good in the early part of the 
season as a result of the late rains. Extension made good use of the PurEst© 
app to assist growers with decisions regarding ripener application. 

Eldana damage affected cane quality in the Irrigated North due to high levels 
of eldana found on dry, stressed carryover cane early in the season. Later 
in the season, sour rot was also noted in excessively dry mature cane, also 
causing problems for the mill. However, despite the challenges experienced 
in some areas, the season was generally characterised by good yields and 
good cane quality.  

Varieties and seedcane

The promotion of new SASRI varieties remained a high priority with 
Extension. Being one of the most common questions from growers, 
choosing the correct varieties is becoming increasingly complex with a wider 
range of varieties available. In the 2018 year the varieties N66 (Midlands), 
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N67 (coastal short-cycle) and N68 (coastal long-cycle) went into bulking for 
release in 2019 and 2020. The decision was taken to withdraw the recently 
released variety N65 due to excessive stool-tipping. The varieties N63 and 
N64 were released to growers or bulked further depending on the decision 
taken in the local area. 

There was widespread interest and appreciation for the superior quality of 
recent variety releases. Of particular note was the continued general good 
performance of N52, N53, N54, N57, N58 and N59. The more recently 
released varieties N61 and N62 also gained some attention due to their 
excellent growth and both these varieties continued to perform well in SASRI 
variety trials. These trials are used extensively by Extension and researchers 
to	RroOote	the	eHHectiXe	use	oH	Xarieties�	+n	addition	to	fieNd	da[s�	the	resuNts	
of these trials are widely publicised in Extension newsletters and in public 
forums.

Ensuring adequate seedcane supply continued to be a major challenge for 
Extension and Biosecurity. Together with this effort is the requirement to 
comply with the 2023 deadline by which all commercial plantings need to be 
done	usinI	either	Certified	or	#RRroXed	Seedcane�	#reas	Yhere	seedcane	
scheOes	are	not	oReratiXe	haXe	a	RarticuNarN[	siInificant	chaNNenIe	 in	 this	
regard. Particular efforts were made in the Lowveld, Pongola, Midlands 
North and Umzimkhulu LPD&VCC areas where schemes are not in place 
with some progress and acceptance. Considerable attention was paid to the 
need to facilitate access to seedcane by small-scale growers and this will 
become a key focus area going forward.   

Education and group activities

SASRI Extension Specialists deliver modules on the SASRI Senior and 
Junior	 Certificate	 Courses�	 6hese	 NearninI	 RNatHorOs	 RroXide	 'Ztension	
with valuable grower interaction at all levels and from all sectors of the 
growing community. It is also an opportunity to keep up to date with the 
latest technology. Extension deliver lectures and practical instructions on 
irrigation, land use planning, weed control and management. A modularised 
Senior Course continued to be delivered to growers on the North Coast 
and Midlands. The success of this course held on one day per month over 
10 months is proving a highly effective model for instances where growers 
cannot leave their farms for extended periods. Further courses are being 
planned for more areas in the future. 

Grower days are an excellent tool to communicate better management 
practices with all growers. A total of 147 of these events were held with 
large and small-scale grower groups. Often centered on SASRI trials these 
gatherings encourage a less formal environment for growers to interact with 
Extension and specialist researchers. Study groups with smaller groups of 
growers are a means for deeper engagement with subjects and are highly 
effective. 

Extension also communicate with growers via newsletters and publications 
such as the Ingede. In addition, other ad hoc forms of communication are 
employed such as email and participation in social media groupings. The 
SASRI Knowledge Management Unit and EVA Extension also had an active 
and comprehensive community radio outreach programme that proved to be 
a highly effective means of interaction with growers and an opportunity to 
communicate new technology. 

Extension also played a very active role in supporting the Eston Show, and 
the Monzi, Pongola and Malalane Agric Expos. 

SUSFARMS® 

Growers in the Noodsberg, UCL and Eston mill supply areas continued their 
participation in the SUSFARMS® 2018 Collaboration. Extension has provided 
extensive support to the development and implementation of SUSFARMS® 
and the associated Progress Tracker as an environmental sustainability 
OanaIeOent	 tooN�	 #	 Rrocess	 oH	 Xerification	 oH	 RroIress	 6racMer	 reRorts	
was begun to verify responses recorded on the Tracker with what had been 
implemented on the ground. 

This year saw efforts to seek alignment of SUSFARMS® to international 
certification	s[steOs	in	RarticuNar	$10S7C41�	&iscussions	Yere	aNso	heNd	
around the unit standards used in SUSFARMS® to obtain comparable and 
objective standards for the industry to use. There was interest shown by 
the South Coast growers in implementing SUSFARMS® and some time 
was spent introducing and explaining the SUSFARMS® Progress Tracker 
to these growers. It is intended that the current SUSFARMS® initiative in the 
Midlands North and South regions be extended to the entire South Coast 
region in time.  
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Soil Health and Crop Nutrition

One of the primary aims of Extension is to promote the use of the Fertiliser 
Advisory Service (FAS). To this end, two Extension Specialists serve on the 
FAS Steering Committee to contribute their expertise and to represent the 
interests of their growers in the delivery of the service. There have been 
continued efforts to encourage growers to send soil and leaf samples from 
other	 croRs	 and	 Yith	 increased	 diXersification	 on	 HarOs�	 this	 couNd	 De	 a	
NucratiXe	and	hiIhN[	DeneficiaN	serXice	in	Huture�	#	HertiNiser	caNcuNator	Hor	tree	
crops was developed during the year to support advice given on the soil 
sample results. There were a number of opportunities to present FAS to 
the wider farming public. Extension assisted with this at three agricultural 
expos held in the Northern parts of the industry. At two of these events, 
presentations on crop nutrition by researchers accompanied the exhibits. 

Extension continues to make efforts to promote soil and leaf sampling 
amongst all cane growers and in particular, those areas where historically 
FAS has not enjoyed much support. An extensive history of soil nutritional 
status is essential to effectively plan crop nutrition. Promotion of sampling 
amongst the small-scale grower sector also remains a challenge and a 
RroLect	Yas	Naunched	in	an	atteORt	to	Hocus	on	the	identification	oH	soiNs�	their	
[ieNd	RotentiaN	and	criticaN	OanaIeOent	Hactors�	sRecificaNN[	in	these	areas�		

Pest and disease control
In their support to LPD&VCCs, Extension Specialists assist in guiding 
general pest and disease strategies in their areas. SASRI Extension 
Specialists also carry out certain line management responsibilities in the 
management of Biosecurity staff. 

Yellow sugarcane aphid (Sipha flava) developed as a major biosecurity 
threat	durinI	��1�	and	earN[	��1��	 +nitiaNN[�	 the	Rest	Yas	OainN[	confined	
to parts of the North Coast, and eventually recorded in all parts of the 
industry. Some outbreaks were particularly severe causing yield loss. 
Numerous meetings with growers and awareness efforts were launched by 
Extension and a task group comprising researchers, Extension and SASRI 
management was convened to attempt to develop effective control methods. 
6his	Rest	is	notoriousN[	diHficuNt	to	controN	usinI	cheOicaNs	aNone�	6he	NonI�
term solution is likely to be a more integrated approach once key research 
has been carried out along with a greater understanding on the biology of 
the pest. 

The largest proportion of time was, as in most years, spent on the 
management of eldana. Even in areas such as Pongola and the Mpumalanga 
Lowveld where eldana problems are largely unknown, this pest is now 
a management factor to be considered, particularly in instances where 
carryover cane was necessitated. The areas most under threat during the 
year were the Midlands regions. Despite considerable successes in control 
in parts of the southern Midlands and South Coast, the pest continued to 
spread in the Midlands North area. To promote awareness of the pest and 
its control, a round of grower interactions was held where IPM was promoted 
extensively. Accompanying these talks on the aspects of sugarcane 
agronomy were presentations by a specialist in bats, which are well-known 
to be a highly effective control agent of eldana. In addition to efforts toward 
habitat management as a means of controlling eldana, insecticide spraying 
was also recommended where appropriate. A newly registered stubble 
treatOent	 Yas	 aNso	 used	 this	 season	 and	 the	 Denefits	 oH	 this	 shouNd	 De	
evident in the following season.

In the ongoing effort to contain an outbreak of the longhorn beetle Cacosceles 
newmannii, SASRI Extension continued to be closely involved in monitoring 
the harvesting and eradication of more than 1 000 hectares of cane in the 
Entumeni area. Extension and Biosecurity also continued the monitoring of 
daOaIe	and	aduNt	DeetNe	ƀiIhts	as	and	Yhen	these	Yere	identified�	+t	Yas	
encouraIinI	that	durinI	��1�	onN[	tYo	additionaN	fieNds	in	the	containOent	
areas were found to be infested. The adult beetle emergence in both 2018 
and 2019 were also greatly reduced and restricted.   

Smut disease was a problem in certain parts of the Irrigated North, in 
particular the Pongola region where the popular variety N41 was under 
threat. An effective seedcane scheme reduced dependence on N41 and 
Oore	actiXe	RreXentatiXe	roIuinI	D[	IroYers	shouNd	contriDute	siInificantN[	
to reducing the threat posed by smut disease in this region. In the 
Mpumalanga Lowveld, 2018/19 was a particularly successful year in terms 
of smut control and no plough out orders needed to be issued. Awareness, 
cNean	seedcane	and	OonitorinI	oH	RotentiaN	RroDNeO	fieNds�	RNantinI	Oore	
resistant	Xarieties	as	YeNN	as	reIuNar	roIuinI	oH	coOOerciaN	fieNds	haXe	aNN	
contributed to reducing the problem.  
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THE EXTENSION VENTURE 
AGREEMENT

SASRI and the Department of Agriculture and Rural Development have an 
Extension Venture Agreement (EVA) that has been in place since 1996. 
Over the years, this agreement has proved an excellent example of a 
private-public sector partnership, delivering value to both partners. The EVA 
model is widely held, both nationally and internationally, as a practical and 
workable framework for delivering Extension to a large number of recipient 
farmers. Currently, there are approximately 21 000 small-scale growers in 
the South African sugar industry making the delivery of individual Extension 
impractical. However, through group interactions, and with additional 
Extension staff accessed through the DARD, effective Extension is achieved.    

Under EVA, SASRI employs five sugarcane Extension Specialists, jointly 
funded by SASRI and DARD, to provide support to DARD Extension staff 
working with small-scale and land reform sugarcane growers in KwaZulu-
Natal. This support provides for assistance in planning of work programmes 
for sugarcane-related Extension, regular updates on new technology and 
better management practices for sugarcane. Specialist advice is also given 
to DARD Extension staff and where necessary, SASRI subject specialists 
are engaged to help diagnose and remedy farm or area specific problems.

Increasingly, the EVA has become involved in delivering Extension to land 
reform grower beneficiaries. In this respect, regional levy-paid Extension 
also provides support and, under the broader SASRI umbrella, Extension is 
managed and deployed regionally as a unified team. In so doing, the EVA 
has access to a wide range of advice and support. 

To deliver an effective and relevant Extension service, the EVA team relies 
heavily on demonstration plots and the farming calendar to guide the timing 
of field events. Learning events with growers are timed strategically to 
coincide with activities in the cropping cycle (for example, crop estimating at 
the beginning of the season, and planting and weed control in springtime). 
Living field schools in excess of 100 hectares of demonstration plots have 
been established across KwaZulu-Natal. This provides instruction and 
learning on various farming operations. These plots are also sources of 
good quality seedcane for growers in the immediate area. The quantity of 
seedcane was estimated to be in excess of 7 000 tons.

There has been some work in the direction of adapting SUSFARMS® to the 
small-scale farming environment, in that there is merit in its use as a guide to 
better management practices (BMPs) as well as its use as a monitoring tool.
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The sustainability of small-scale growers is an on-going priority for 
Extension. Key areas where growers required assistance to remain viable 
Yere	identified	and	'Ztension	actiXities	haXe	Deen	taiNored	to	address	these�	
Seedcane, planting, varieties, crop nutrition, weed control, crop estimating 
and cane quality were common subjects addressed during grower days, 
modular courses and individual farm visits. 

The key role of the SASRI EVA sugarcane Extension specialists is to 
equip and train DARD Extension staff to deliver advice to growers in their 
areas. Regular refresher courses focused on the farming calendar are held, 
often with SASRI specialists present to facilitate this learning. Local DARD 
'Ztension	oHficers	haXe	 then	Deen	aDNe	 to	Rresent	courses	 theOseNXes	 to	
their growers, and this is in keeping with one of the primary goals of the EVA 
programme. Overall, the close co-operation and effective communication 
between the EVA partners has resulted in maintaining a highly effective 
Extension service to small-scale growers.
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SPECIALIST ADVISORY SERVICES 
SASRI researchers and specialists provide essential sugarcane agriculture 
services and support to the local sugar industry as well as a number of 
external customers (local and international). These expertise are offered as 
specialist advisory services to external clients for a consultancy fee when 
specialist capacity is available.  

The income generated from the delivery of these services is used to offset 
operational expenses. These requests include specialist advice, technical 
support and training to SADC partners, SA agrochemical companies and 
other external clients. Specialist advice includes, but is not limited to, variety 
choice and evaluation, data analyses, crop nutrition, irrigation advice, pest 
and	disease	 identification�	 controN	 and	OanaIeOent�	 neOatode	anaN[ses�	
crop forecasting, ripener advice and decision-making, soils management 
and crop performance and management.

SASRI addressed 57 Specialist Advisory Requests (SARs) during 2018/2019.   

EXTENSION REQUESTS FOR 
ADVICE 
SASRI received a number of requests for advice from Extension Specialists. 
These services were provided to growers as part of the ongoing service 
provision to the SA sugar industry.

SASRI received 22 Extension Requests for Advice (ERA) during 2018/2019. 
While the majority of these ERAs were for Land Use Plans (LUPs) and 
farm maps, there were requests for advice on creeping grasses, weed 

identification�	Yeed	controN�	soiN	saORNinI�	soiN	HertiNit[�	riRener	aRRNication	and	
varieties. Due to limited staff capacity in GIS, SASRI continued to try to work 
through the backlog of LUP requests from previous years. These requests 
are being completed as and when staff capacity permits. Further adoption 
of SUSFARMS® in the industry has contributed to growers understanding 
the importance of a LUP for effective management of their farms. Spatial 
management planning services have resulted in better management of 
IroYer	fieNds	and	conseSuentN[	hiIher	[ieNds	throuIh	Detter	sRatiaN	RNanninI	
and	OaRRinI	oH	fieNds�

FERTILISER ADVISORY SERVICE
The Fertiliser Advisory Service (FAS) is a user-pays entity that uses state-
of-the-art laboratory instrumentation and methods to provide growers 
with unbiased, customised advice based on management practices and 
attainaDNe	 [ieNds�	 	 6he	 (#S	 is	 S#$S	 +S1	 ���1	 certified	 and	 RroXides	
accurate�	 suIarcane�sRecific	 HertiNiser	 adXice	 to	 ensure	 IroYers	 achieXe	
sustainable and cost-effective returns from their input costs. FAS uses a 
.aDorator[	+nHorOation	/anaIeOent	S[steO	to	iORroXe	eHficiencies	in	the	
delivery of accurate and reliable results and recommendations to customers.

 While leaf sample submission numbers during 2018/2019 were higher than 
2017/2018, soil, fertiliser and water sample numbers decreased relative to 
the previous season. A breakdown in sample numbers for 2018/2019 is 
captured in the table below.

2018/2019 2017/2018

SA 
Growers

SASRI 
Research

Outside 
SA

Total Total

Soil 20 288 741 3 948 24 977 30 440

Leaf 2 013 609 4 340 6 962 4 915

Fertiliser 3 467 1 0 3 468 3 644

Water 119 1 6 126 220

The lower sample number, particularly for soil samples, received by FAS 
during 2018/2019 compared to 2017/2018 was concerning. When the 
sample numbers were tracked over a longer period of time (the previous 
10 years), the data indicated that there had been a steady increase in soil 
sample numbers received by FAS up until 2014/2015. However, since then 
soil sample numbers declined. This decrease in number was most likely 
due to the severe drought experienced by the sugar industry in 2015/2016. 

ADVISORY AND 
SUPPORT SERVICES
Kerry Redshaw (Operations Manager)
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SASRI and FAS continued to focus on encouraging growers to take soil 
samples as this information will enable growers to identify and adjust 
management practices where necessary to prevent harmful soil conditions 
(e.g. acidity, salinity, nutrient imbalances) from developing.  Soil testing 
forms an essential part of sustainable farming practice.

DISEASE DIAGNOSTICS
SASRI provides a disease diagnostics service for local and SADC growers 
to assist in mitigating risk and preventing yield loss associated with a range 
of diseases.  Focus areas of the disease diagnostic services is Ratoon Stunt 
(RSD) and Yellow Leaf Virus (YLS). During 2018/2019, 11 791 RSD samples 
were analysed with 9 511 of these samples coming from SA growers and 
2 021 from other countries. The remaining number of samples (259) were 
from SASRI research trials. The number of RSD samples analysed for SA 
growers increased by 894 samples in the 2018/2019 season.  

The graph below shows the number of RSD samples analysed for South 
African growers and growers from outside of South Africa from 2014/2015 
to 2018/2019.

SASRI also conducted training on a user pays basis, in Mozambique 
and Tanzania on RSD disease surveys, sample collection and diagnostic 
techniques.  

QUARANTINE
SASRI has a DAFF-approved, world-class quarantine facility located at 
Mount Edgecombe for all sugarcane varieties imported into and exported 
from South Africa. Sugarcane varieties from foreign countries are imported 
into South Africa to broaden the genetic base of the parental breeding 
material. Imported varieties are also evaluated as potential commercial 
varieties. Through Variety Evaluation and Licence Agreements, SASRI 
controls the distribution of South African varieties into Africa to protect 
SASRI’s Plant Breeders’ Rights. SASRI is responsible for obtaining 
phytosanitary certificates for the export of any sugarcane from South Africa 
from the division of Plant Health from the Department of Agriculture, Forestry 
and Fisheries.

During 2018/2019, disease-free varieties were exported to Eswatini, France 
(for Reunion), Sudan and Zambia. Du Roi Laboratory and Dube Agrilab 
supply SA varieties to countries where there are Variety Licence Agreements 
in place. Sugarcane fuzz was exported to Zimbabwe.  

WEED BIOCONTROL
SASRI entered into a Memorandum of Agreement (1 April 2018 to 31 March 
2021) with the Department of Environmental Affairs to mass rear, supply and 
deliver specified biological control agents for a range of identified invasive 
alien plant species for the Natural Resource Management Programmes.  

During 2018/2019, SASRI mass reared and distributed 180 788 biological 
agents.  The agents are effective for the control of Pereskia aculeate 
(Barbados Gooseberry), Parthenium hysterophorus, Salvinia molesta 
(Kariba Weed), Eichornia crassipes (Water hyacinth), Pistia stratiodes 
(Water lettuce) and Chromolaena odorata (Triffid weed).

GENETIC ANALYSES
SASRI provides a genetic analysis service internally to researchers for 
research projects, Quarantine, Biosecurity and to external clients as 
specialist advisory requests (SAR). This genetic analysis service includes 
DNA sequencing and DNA fragment analysis. During 2018/2019, 913 DNA 
sequence and 2 597 DNA fragment analysis runs were conducted.  It is 
standard procedure for all pre-release varieties considered for bulking to be 
fingerprinted. All South African commercial varieties have been fingerprinted 
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and this service is regularly used by researchers, Quarantine and Biosecurity 
Hor	the	accurate	identification	oH	Xarieties�	Rests	and	diseases�

SASRI received SAR requests to analyse and generate DNA sequences for 
SMRI and UKZN.  There were also a few requests from the Department of 
Conservation Ecology and Entomology at the University of Stellenbosch to 
anaN[se	Hruit	ƀ[	sReciOens�

MECHANISATION AND ADVISORY 
SERVICE AND MACHINERY 
DEVELOPMENT
SASRI provides advice and recommendations on mechanisation alternatives 
on a request basis as well as costings and system optimisation. Annually, 
S#S4+	RreRares	tYo	/echanisation	cost	reRorts	 Hor	 the	 industr[�	6he	first	
report provides the costing of different equipment and machinery systems 
and the second report provides the costings of a range of system scenarios 
including land preparation, planting and ratoon management.  These reports 
are available on the SASRI Website (www.sasri.org.za). 

Many stakeholders make use of these mechanisation reports. Growers 
use these reports for annual budget preparation while SA Canegrowers 
economists use the reports for updating the industry cane salvage rates and 
industry budgets. SASRI specialists use these reports for the sugarcane 
certificate	courses	and	Hor	uRdatinI	Xarious	&ecision	SuRRort	6ooNs�	

When necessary, SASRI investigates the need for machinery development 
and, where appropriate, initiates and collaborates in the development of new 
machinery.

POLICY DEVELOPMENT AND 
IMPLEMENTATION
SASRI offers specialist advice on policy development and implementation.  
+n	 addition	 to	 this�	S#S4+	RroXides	 sReciaNist	 technicaN	 adXice	on	 sRecific	
requests pertaining to irrigation, transport, mechanisation and energy 
related issues and industry initiatives. Examples include: 

n monitoring and providing comment on the development and 
implementation of the national government’s water policy on behalf of 
the sugar industry;

n monitoring and providing comment on the development, amendment 
and implementation of transport-related legislation such as: Haulage 
tractor; Consignee/consignor etc.;

n transport-related Sugar Industry RTMS and Smart Trucks (PBS) 
meetings; and

n energy tariff changes and impacts thereof.

WEATHER INFORMATION
SASRI collects, collates and processes meteorological data continuously 
from a grid of automatic and manual weather stations distributed across the 
industry. This also involves the maintenance and calibration of the automatic 
weather station network and data processing system and the provision of 
summaries of meteorological data for comparative purposes. This data and 
related weather applications can be accessed via SASRI’s WeatherWeb 
(www. sasri.org.za). It is possible to view and download all information in the 
form of maps, graphs or reports.

Users are able to view current weather information on the WeatherWeb from 
a	ranIe	oH	Yeather	stations�	4ainHaNN	and	teORerature	fiIures	are	uRdated	
eXer[	 fiXe	 Oinutes�	 and	 the	 site	 RroXides	 eXaRotransRiration	 XaNues	 and	
a	 fire	 danIer	 indeZ�	4eaN�tiOe	Yeather	 inHorOation	 is	 useHuN	 Hor	 decision�
making regarding irrigation, chemical application and harvesting operations.

SASRI offers an Automatic Weather Station (AWS) installation and 
maintenance service both within and outside the borders of South Africa. 
SASRI provides support to Mondi for the installation and maintenance of 29 
AWS weather stations. This AWS service was also provided to customers in 
Malawi, Mozambique and Eswatini. All installations are conducted according 
to established standards and include programming of data loggers to suit 
user needs and setting up automated data collection. All data from the AWS 
is processed to ensure integrity.

Maintenance routines include regular on-site calibration of sensors 
and equipment, any repairs or replacements required and general site 
Oaintenance�	CaNiDration	reRorts	and	certificates	oH	coORNiance	are	issued	
with each visit.

During 2018/2019 SASRI provided a service to the Institute of Commercial 
Forestry Research (ICFR) to patch weather data. 

CROP FORECASTING
SASRI provides the industry with operational forecasts of the sugarcane 
crop, monthly from October of the preceding year to August of the current 
year, on a mill and industry level. Specialists make use of weather and 
irrigation water supply data, climate forecasts and the Canesim® crop model 
for these forecasts.  Detailed cane yield forecast information are made 
available to registered users, while industry estimates of cane production 
are shared widely within the industry. 

Information from Canesim® crop forecasts are also used by the SASA RV 
Forecast Committee to provide monthly forecasts from April onwards, of 
seasonal average RV content of cane for each mill area,  to guide Mill Group 
Boards.  These estimates are used to calculate growers’ remuneration for 
cane deliveries .   
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The SASRI Biosecurity inspectorate comprises of 24 field inspection 
teams with attendant officers and technicians. The inspectorate 
operates in all regions of the industry but is managed centrally 
together with Extension, who also provide management and technical 
support. The industry biosecurity function is driven by twelve Local 
Pest Disease and Variety Control Committees (LPD&VCCs) situated 
across the industry having representation from both the milling and 
the two growing sectors, with SASRI staff providing technical and 
administrative support to the committees. 

Regular meetings of LPD&VCCs enable growers to remain abreast of 
new outbreaks and to make appropriate decisions to effect control of 
these threats, based on data and technical support provided by the SASRI 
Biosecurity inspectorate. Committee members, in leading by example, 
exercise peer pressure on their neighbours to carry out control measures. 
Every year brings with it new challenges and the 2018/19 period was no 
exception. 

PEST OCCURRENCES IN 2018/19
Yellow sugarcane aphid (Sipha flava)

During the latter part of 2018 and early 2019, the industry was hit by the 
most serious and widespread outbreak of yellow sugarcane aphid (Sipha 
flava) since its arrival in the South African sugar industry in 2013. Worst 
affected was the North Coast region where very severe outbreaks caused 
yield loss and, in extreme cases, stool mortality. By early 2019, outbreaks of 
the pest had occurred in all regions. Varietal susceptibility was evident and 
some effort was devoted to identifying the most sensitive varieties so that 
growers could monitor these more closely.

Scouting for the pest proved critical in efforts to control outbreaks and work 
Yas	done	on	deXeNoRinI	a	suitaDNe�	RracticaN	Oethod	oH	OonitorinI	fieNds	Hor	
infestations. 

A group of North Coast growers whose farms were seriously affected by 
yellow sugarcane aphid met with SASRI specialists and Extension on 
a number of occasions to discuss challenges in controlling the pest. In 
response to the threat, a task group was formed at SASRI to address the 
problem. Various strategies were investigated and a number of trials and 
research projects were proposed. Chemical control of yellow sugarcane 
aphid proved particularly problematic as outbreaks were found to be 
hiIhN[	 transient	 and	 erratic�	 oHten	 onN[	 aHHectinI	 Ratches	Yithin	 fieNds	 and	
then	OoXinI	oHH	unRredictaDN[�	OaMinI	RNanninI	oH	 triaNs	Xer[	diHficuNt�	6he	
pest was also the main focal point of the 2019 rainfed region Research 
Development and Extension Workshop where growers across all regions 
identified	the	controN	oH	this	Rest	as	DeinI	a	hiIh	Rriorit[�

Longhorn Beetle (Cacosceles newmanniii)

The threat posed by this pest is arguably one of the most serious to face 
the industry in a long while. First recorded late in 2015 on three farms in the 
'ntuOeni	area	oH	<uNuNand	the	Rest	Yas	identified	on	a	Hurther	tYo	HarOs	oXer	
the next two years, all the while spreading on the original properties where 
it	Yas	first	 Hound�	$[	the	DeIinninI	oH	 the	��1��1�	season	Oore	than	���	
hectares of sugarcane was found to be infested with the pest. Interventions 
to control and limit the spread of longhorn beetle included:

n	 placing the affected farms under quarantine,

n	 halting all seedcane movement from affected farms,

n	 the	issuinI	oH	eradication	orders	Hor	inHested	fieNds�	

n	 early eradication of all cane roots, 

n	 an	eZtended	HaNNoY	Reriod	on	eradicated	fieNds�

n	 transporting of commercial cane from these farms only to the Amatikulu 
mill in specially constructed enclosed trailers,

n	 planting of suitable cover crops,

n	 a long-term research project which included the appointment of a Post-
Doctoral researcher and a dedicated SASRI Entomologist to study 
various aspects of the long horn beetle, and

n	 aRRroXaN	 oH	 coORensation	 and	 financiaN	 assistance	 Hor	 the	 aHHected	
farmers.

By the end of 2017, the total area requiring harvesting and eradication had 
risen to 1 099 hectares. With considerable effort and commitment, all of the 
infested sugarcane on the affected farms was harvested and delivered to 
the mill. 

The project launched to attempt to control this pest continued through 2018 
and into early 2019. With the bulk of the crop eradication and planting of 
coXer	croRs	haXinI	Deen	coORNeted	in	��1�	and	the	first	haNH	oH	��1��	Yhere	
914 hectares was eradicated and planted to pasture, a smaller area of 215 
hectares required attention in 2018. By March 2019, a total of 1 129 hectares 
had	Deen	eradicated�	1nN[	tYo	additionaN	fieNds	Yere	Hound	RositiXe	durinI	
2018, and the emergence of adult beetles during January and February 
��1�	Yas	NarIeN[	restricted	to	a	couRNe	oH	fieNds	that	Yere	not	at	a	NeXeN	to	
cause concern.

The managed and co-ordinated approach to the longhorn beetle containment 
effort has been largely successful. Research into the pest has proved 
problematic in the sense that adult female beetles have been scarce and are 
key to the development of a pheromone which could be used in a trap-and-
kill strategy in the future. Monitoring for the pest in commercial sugarcane 
fieNds	in	the	'ntuOeni	area	is	onIoinI�

BIOSECURITY
Rowan Stranack (Extension & 
Biosecurity Manager)
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Eldana

A further success story was effective suppression of eldana populations in 
certain LPD&VCC control areas. Again, this was achieved through a co-
ordinated and committed approach by LPD&VCCs and growers and their 
associations, supported by SASRI Extension, SASRI Biosecurity and the 
agrochemical trade. Particularly in the Zululand, North Coast and Lower 
South Coast regions, there was a steady and significant reduction in eldana 
numbers. In the Midlands regions, the recent droughts resulted in an 
upsurge and spread of eldana, but these too appear to have been arrested 
through extensive monitoring, scouting and the implementation of remedial 
spraying, where required.

Across the industry, there was once again considerable emphasis on eldana 
surveys during 2018. As in the previous year, all committees exceeded their 
minimum requirement for eldana surveys. Approximately 85 000 hectares 
were surveyed for eldana, very similar to the area surveyed in 2017. These 
surveys were put to good effect in that overall, across the industry only 3% 
of fields were above local hazard levels requiring action either in the form 
of spraying or premature harvest. This was a slight improvement over the 
previous season where 4% of fields surveyed required remedial action. This 
is confirmation that growers are managing the pest effectively. 

The regions where eldana posed a particular challenge were Midlands 
North and the Irrigated North. In the Irrigated North, at Pongola in particular, 
the forced carrying over of fields from the previous season resulted in high 
levels of eldana, which required urgent harvesting. In the Midlands North 
area, the levels of eldana remained low overall but the pest continues to 
spread. Growers responded rapidly and decisively to any occurrence with 
either spraying or harvesting. Changes to the local rules were introduced 
permitting the delay of harvest until crop maturity in fields with low levels of 
eldana, provided the field was sprayed. 

In most of the coastal regions where eldana had been problematic for many 
years, significant inroads were achieved in the control of the pest through 
targeted spraying of insecticide. Areas such as Zululand and the North Coast 
recorded very low numbers of hazard fields and the average age of cane at 
harvest has been extended somewhat due to the effectiveness of spraying.

Under the guidance of SASRI Extension Specialists, an Integrated Pest 
Management (IPM) approach to eldana control continued to be promoted 
in areas where eldana is a threat. Careful management of varieties 
and specifically the introduction of eldana resistant varieties remains a 
cornerstone of this approach. To this end, the new varieties N54, N55, N58, 
N59, N61 & N62 have all proved their worth as promising replacements for 
older, more susceptible varieties.  

DISEASE OCCURRENCES IN 
2018/19
Smut and Mosaic

These diseases continue to remain at low levels across the industry. As 
in previous seasons, the total area of surveys in commercial fields was 
below requirement due to the pressure to carry out more eldana surveys. 
Approximately 26 000 hectares was surveyed, of which 640 hectares (2.5%) 
was above the local hazard level. Of these hazard fields, the vast majority 
were in the Pongola area where more than 30% of the fields surveyed had 
levels of smut requiring remedial action; either roguing or plough out in some 
cases. The varieties N41, N25 and N19 were the most affected. 

Mosaic was recorded in only a small number of commercial fields during the 
year and overall the percent fields infected was below both the 5- and 10-
year mean levels. Seedcane fields  were largely free of the disease across 
all areas with only the variety N12 recording some mosaic in a small number 
of seedcane fields.   

Ratoon Stunt (RSD)

Of the 6 671 commercial fields tested for RSD, 5% were found to be infected. 
This was higher than the average infection found in the previous season 
of 3.2% but lower than the 5-year average of 6.2% fields infected. Of all 
the regions, Pongola and Umfolozi recorded the highest level of infection in 
commercial fields, both areas where there are no official seedcane schemes. 
Of the 1 342 RSD samples taken in seedcane, only 1% of these fields were 
found to be positive. Compulsory testing of all seedcane fields has largely 
prevented any infected seedcane being planted out and this requirement 
should contribute to an overall reduction in RSD as seedcane sources are 
improved over time.

SEEDCANE 
Certified and Approved Seedcane

All LPD&VCCs have been challenged in terms of the requirements of the 
industry LPD&VCC Rules, to have in place adequate supplies of Certified 
and Approved Seedcane within eight years. LPD&VCCs are now actively 
investigating the establishment of seedcane schemes to benefit all growers. 
Whilst in some areas this objective has already been achieved, there are 
a number of other regions where only embryonic seedcane schemes are 
in operation. The provision of sufficient good-quality seedcane therefore 
remains a major challenge into the future.
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Current status of seedcane shemes

During the LPD&VCCs Chairmen’s meeting, seedcane was once again one 
of the key focus areas. Each regional committee reported back on progress 
towards compliance with the 2023 deadline, by which time all commercial 
fields are to be planted using either LPD&VCC Certified or Approved 
Seedcane. There were a number of regional initiatives during the year aimed 
at starting formal seedcane schemes. Areas such as Malelane, Komati, 
Pongola, Sezela, Midlands North and Umzimkhulu all held workshops or 
discussions around establishing schemes. Efforts were also made to ensure 
that small-scale growers are able to access new varieties and good quality 
seedcane in the absence of them establishing their own on-farm nurseries. 
During the 2018/19 planting season, 3  750 hectares of Certified and 
Approved Seedcane Nurseries were approved for use. This is still only 60% 
of the required area to meet the requirements of the 2023 deadline. Some 
significant work will have to be carried out over the next three years for areas 
to be compliant, particularly in those areas where there are no seedcane 
schemes.

OTHER PESTS AND DISEASES
Both brown and tawny rusts were evident during 2018. Brown rust continues 
to affect the varieties N27, N37 and N42 quite severely with some indications 
of N59 being moderately susceptible. Tawny rust affected N57 quite severely 
and as this variety is becoming more widely planted in the Irrigated North, so 
too is the spread of tawny rust. 

Of note during the year was the appearance of sugarcane yellow leaf virus 
(SCYLV) in sugarcane on the South Coast, particularly in the Sezela area 
and mainly on variety N12. Whilst this disease appears periodically, this 
year it had an effect on yield in some fields. There are no effective known 
control measures once cane is infected with the virus and the only long-term 
solution would be the introduction of virus-free material. However, since 
insect vectors spread the disease, unfortunately any clean seedcane would 
be vulnerable after planting.

There were isolated outbreaks of armyworm (Spodoptera exempta) following 
late summer and autumn rains but very little damage was recorded. 

White grub caused damage to sugarcane roots in the Midlands and some 
parts of the coastal regions.

REGIONAL BIOSECURITY
Monitoring for the possible incursion of Chilo sacchariphagus continued 
along the borders of South Africa and Mozambique using a grid of pheromone 
traps. A SADC regional database of biosecurity threats was maintained 
during the year. This revealed, amongst other things, the common threat 
posed by yellow sugarcane aphid to most of the sugar estates within 
the region. The presence of orange rust in Mauritius was also noted and 
although spores have been found in traps in Mpumalanga, this disease is 
yet to manifest in commercial sugarcane in South Africa. 
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The wealth of knowedge that is generated by SASRI specialists each 
year is enormous but its value is only realised once it leaves the 
lab bench and fi nds application elsewhere. Much effort goes into 
developing a range of mechanisms and products for communicating 
research outcomes and good practices to all industry stakeholders. 

POPULAR PUBLICATIONS
In the 2018/19 year SASRI continued to produce The Link and Ingede 
magazines aimed at our English/Afrikaans and isiZulu speaking growers. 
The three editions of each focused on many of the issues that were raised 
by the industry during our annual Research, Development and Extension 
YorMshoR�	aNonI	Yith	issues	that	Yere	Rertinent	to	sRecifi	c	reIions�	

The Link

Two editions of The Link contained 22 articles 
of interest but a special edition in January 
2019 was published with a focus on seedcane 
and the legislated 2023 deadline wherein 
each grower should ensure that they either 
establish their own seedcane nurseries, or 
that they arrange to purchase their seedcane 
from a registered co-operator.

Apart from the useful Topical Tips enclosed in every edition of The Link, a 
strong focus was placed on correct nutrition practices. On the disease front, 
the detection of Orange Rust spores on spore traps at the Komati Research 
Station raised some concern, however the disease was not observed on cane.

New chemistries for pest and disease control, including roguing for smut 
were covered, as well as articles on water management, mechanical 
cropping and cane quality.

Once again, a grower-focused article (this time on Rob Gurney from 
Eston), provided such valuable insights into the challenges and triumphs 
experienced by growers. Rob shared his top 10 “back-to-basics” principles 
for successful farming.

On the technology front, SASRI launched a further update of the PurEst® 

mobile app and advertised the various knowledge resources and applications 
that are available on our newly launched website. 

The Ingede

The Ingede focused on important aspects of 
sugarcane agriculture for the small-scale grower. 
Topical tips (a regular feature of each Ingede)  are 
appropriate for each month in the farming calendar 
and provided clear guidance on management 
interventions and necessary activities to ensure 
a good crop. 

Three editions contained 13 articles of interest focusing on disease control, 
seedcane production, crop residue management, soil sampling, prevention 
of compaction and the effective use of demonstration plots in encouraging 
adoption of good practice.  

Other newsletters and articles

n	 Direct communication to growers in the numerous regions took place 
through the development of thirteen Extension newsletters .  These 
communicated upcoming events, alerts and latest trial results. 

n	 Nine articles to Coastal News, once again showcasing SASRI’s 
achievements and promoting best practice were produced along with 
six articles in the South African Sugar Journal.

n	 Three electronic newsletters for the Fertiliser Advisory Service 
continued to deliver information on the latest FAS services available 
to growers through a series of articles.

TECHNOLOGY 
DEVELOPMENT AND 
KNOWLEDGE EXCHANGE
Michelle Binedell (Knowledge Manager)
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Uhlelo lokunisela ngendlela yokonga (amanzi, umhlabathi…) isimo sokuba

nolwazi lokuthi kumele unisele nini nanokuthi kumele ufake amanzi angakanani. 

Ukwehluleka ukuba nolwazi lokuthi kumele unisele nini nanokuthi kumele ufake 

amanzi angakanani lokho kungakuholela ekutheni unisele ngamanzi angenele

noma amaningi kukhahlamezeke isitshalo. Ngaphezu kwakho konke ugcina

usumosa amanzi kukhuphuke nezindleko zikagesi kulahleke umhlabathi nokudla 

kwesitshalo. Khumbula ukuthi ukuthi amanzi kanye nogesi uyakukhokhela abanye

benu bawofakazi balokhu ngoba banezikweletu zamanzi nogesi ezingasakhokheki.

Zikhona izinsiza ezisetshenziswayo ekutheni umlimi anisele ngendlela eyongayo.

Kuyaye kubhekwe:-
n Ubungako bamanzi asemhlabathini.

n Isimo sezulu (ubungako bamanzi alahleke ngomhwamuko wesimo sezulu noma

atholakale ngenkathi izulu lina).
n Ubungako bamanzi asetshenziswe yisitshalo.

Amathuluzi okuhlola ubungako bamanzi 
asemhlabathini

1. Probes

     Ama-probes afakwa emhlabathini ukubheka umswakamo. 

2. Automatic rain gauges     Ama-automatic rain gauges akala imvula namanzi afakiwe okunisela. 

3. Amathenishiyomitha (Tensiometers) 
Leli ithuluzi elivamise ukusetshenziselwa ukuthola ubungako bomswakamo

osemhlabathini. Uma umbhalo kwi thenishiyomitha uthi-0kPa lokhu kusho ukuthi

amanzi anele noma maningi emhlabathini kanti uma umbhalo uphezulu usho

ukuthi umhlathi womile udinga amanzi. 
Indawo lapho kufakwe khona amathenishiyomitha avamise ukufakwa ngokushiyana

ngamabanga asukela ku-30cm, 60cm no-90cm. Ithenishiyomitha efakwe ebangeni

eliwu 90cm isiza ekwaziseni umlimi uma esenisele ngokweqile. Kusemqoka ukuthi

umlimi uma enamathenishiyomitha ahlale ewanakekela ukuthi asesimeni esiyiso 

yini sokusebenza. 

Isibonelo samathuluzi asetshenziselwa ukuthola imininingwane mayelana

nomswakamo emhlabathini.

Izinto okumele uzinakekele ukuqinisekisa 

ukusebenza kahle kwenkasa yakho

Inkasa kumele ifake ubungako bamanzi ngendlela esuke inconywe ngonjiniyela. 

Inkasa yakho kumele uqikelele ukuthi ayivuzisi amanzi uyisebenzise ngokulandela

uhlelo lokunisela ngendlela yokonga (irrigation scheduling). Ukwenze njalo

kuqinisekisa ukuthi inkasa yakho ikusebenzela ngendlela enenzuzo. Abasebenzi 

bakho benkasa kumele uqinisekise ukuthi uyabaqeqesha ngokomsebenzi wabo 

nanokuthi babe nolwazi ukuthi yingani kumele benze izinto ngalendlela osuke 

ubaqeqeshe ngayo. 
Ngasosonke isikhathi uma ungumlimi oniselayo kubalulekile ukuthi

uthumele amanzi akho ayohlolwa ukuthi asezingeni elamukelekile yini ukuthi

ungawasebenzisa ekuniseleni. Onjiniyela bakunika izincomo eziqinisekisa

ukusebenza kahle kwenkasa ngendlela yokuthi yanelise isitshalo sakho lapho

sidinga kakhulu amanzi. Ukungasebenzi kahle kwenkasa kudalwa ukungayilungisi

inkasa yakho. 
Mayelana nolwazi olunzulu xhumana nomeluleki 

wakho wezolimo uzokusiza ngolwazi oludingayo.

INGEDE
January 2018, Volume 21, Number 1

INGEDE
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OKUQUKETHWE

Izifundo ZabalimiIbhalwe ngu: Bheki Maphanga

Njengoba kunokubambisana phakathi  koMnango weZolimo 

nokuThuthukiswa kwemiPhakathi yaseMakhaya (DARD) kanye 

neSikhungo seZocwaningo ekuKhiqizweni koMoba (SASRI), minyakayonke 

kuba nezifundo ezibhekiswe kubalimi bomoba abalima ngokuncane 

(SSG). Nakulonyaka wezi-2017 lezi zifundo zibekhona kusukela mhlaka 

15/08/2017 kuya ku 31/08/2017. Izifundo zibandakanye bonke abalimi 

ngokwezigayo zomoba ukusukela eMzimkhulu kuze kuyoshaya oPhongolo.   

Lokhu kubandakanya nabalimi abangawulimi umoba. Izifundo zethulwa 

ngabeluleki ngokuhlukana kwezindawo abasebenzela kuzo, uma sihambele 

indawo ethile zethulwa ngabeluleki abangasebenzeli kuleyondawo 

ngokushitshana.  Ithuba lemibuzo liyavela kuthi lowo obezethula 

ayiphendule noma iphendulwe ozakwabo njengoba kubambiswene 

kulomsebenzi. Nabo abalimi bayanikezwa ithuba lokuphendula 

okuwuphawu lokuvuthwa kwalabo balimi. 
Lezizifundo ziyaye zigxile kwizihloko ezibalulekile ngokukhiqizwa komoba, 

izifo nezinambuzane nokunye. Abalimi bayaye bakhunjuzwe ngoba 

okuningi vele abeluleki bayabafundisa ngezikhathi ezifanele.  Eminyakeni 

emibili kuya kwemithathu eyedlule sikesakhahlanezwa isomiso yingakho 

onyakeni odlule (2017) izifundo ebezihleliwe zigxile ekutheni abalimi 

bangamelelana kanjani nomthelela wesomiso uma bekhiqiza noma 

benakekela umoba wabo. Izihloko esizibhekile kube ukumantanisa uhlobo 

lomhlabathi nomoba okumele uwutshale, ukutshala, ukunqanda ukhula, 

ukulwa nezifo nezinambuzane, ubuhle bomoba nezindlela zokuhlahla.

Singabeluleki sifunde ukuthi lokubambisana okukhona phakathi 

kwezimboni ezizimele no hulumeni kuhamba ibanga elide ukuletha 

izidingo kubantu ngoba kwenza ukudluliselwa kolwazi kube lula futhi 

nezinhlaka ziyafundisana ngolwazi ezinalo.  Esikufundile ukuthi uhlelo 

lokusebenza nenzuzo etholwa abalimi kunomthelela ekumelelaneni 

nesomiso.
Izifundo zihambe kahle kakhulu njengoba nokwethanyelwa kwazo 

ngokwezibalo kusidweba sithi bha isithombe. Zikhona zona izindawo 

njengasezindaweni eziphakela iMaidstone akuhambanga kahle neze uma 

uqhathanisa nezindawo eziseningizimu nesifundazwe, maphakathi kanye 

nasenyakatho. Siyathemba kulonyaka ngoNcwaba luzobakhona ushintsho 

abalimi baphume ngobuningi babo.  

Amatikulu

Eston

Felixton

Pongola

Sezela

Gledhow

Umzimkhulu

Jozini

Noodsberg
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BOOKLETS AND GUIDES
n Annual updates of the 

Mechanisation Reports were 
completed and posted to the 
SASRI website.

n Marketing Flyers were 
updated with current prices 
and advertised the services 
available to industry members.

n A booklet on Sugarcane pests in southern Africa was created to 
provide a reference guide to common pests in sugarcane and how 
to control them and the existing Pest and Disease pocket guide was 
updated with the latest pests.    

n Finally, an Illustrative Guide to Sugarcane Farming was published and 
provides a pictorial overview of sugarcane production practices that 
can be used for information or training purposes. 

INFORMATION SHEETS
Information Sheets provide a platform for the communication of research 
outcomes as well as guidelines and advice on the management of the 
sugarcane crop. Four information sheets were published containing new 
and updated information on varieties and leaf sampling and analysis.

TOOLS
An interactive Herbicide Selector tool and printable pdf were created to 
replace the annual Herbicide Guide. This tool takes into account weed 
spectrum, weed growth stage and clay% and suggests a range of active 
ingredients that will work for the chosen criteria. At the touch of a button, 
one can see a list of commercial products (with notes) that are available for 
each active ingredient.

A new update to the PurEst®  smartphone app was launched to assist in 
ripener decision-making for late season quality maintenance.

A new smartphone application, MyCanesim Lite, was launched as a 
siORNified	Xersion	oH	the	/[CanesiO	OodeN�	+t	RroXides	a	SuicM	siOuNation	oH	
sugarcane crop growth, water use and yield from only eight inputs selected. 
The app can be used for both benchmarking and forecasting of sugarcane 
yields and water use. 

RADIO 
During 2018/19, over 80 radio programmes were broadcast at 10 radio 
stations within KwaZulu-Natal. Since much of the rural population in South 

Africa has access to radio, this medium is being used very successfully to 
broadcast agronomic advice to isiZulu speaking growers. 

GROWER INTERACTION
SiInificant	 Hace�to�Hace	 interaction	 Yith	 industr[	 staMehoNders	 in	 ��1��1�	
served to effectively transfer best practice, research outcomes and technical 
know-how, thereby informing the industry of new advancements.  Extension 
Specialists and researchers conducted over 1 640 visits to growers, hosted 
147 grower days and exhibitions and were involved in 315 conferences, 
workshops, refresher courses, seminars and demonstrations. SASRI hosted 
1 102 visitors to our site and Extension Specialists attended 426 Industry 
meetings. 

CERTIFICATE COURSES
The demand for skills development and training in sugarcane agriculture 
has continued to increase into 2018/19. SASRI responded to this demand 
aIain	D[	deNiXerinI	tYo	three�YeeM	Junior	Certificate	Courses	in	SuIarcane	
Agriculture in April and October 2018. A total of 113 students attended the 
Junior Courses, 81% from South Africa and the balance from Eswatini and 
Zimbabwe.

6Yo	Senior	Certificate	Courses�	aiOed	at	tertiar[�NeXeN	students�	Yere	heNd	
in June 2018 and February 2019 with 116 students attending. Over 75% of 
students were South African applicants, while the balance of students were 
from Eswatini, Zambia, Mozambique, Tanzania, Zimbabwe and Sudan.   

SASRI WEBSITE
#t	the	end	oH	the	��1��1�	financiaN	[ear�	a	neY	YeDsite	Yas	reNeased	Yhich	
contained more user-friendly features and content. It has continued to be 
used as a one-stop site for all SASRI publications, decision-support-tools 
and services provided to the industry.    
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SCIENTIFIC JOURNAL 
PUBLICATIONS
Adendorff MW, Van Heerden PDR, Jumman A 
(2018). Establishing extension services through 
a research, technology development, extension 
and grower continuum-a case study. International 
Sugar Journal 120(1440):946-51.

Campbell PL, Beckett, RP and Leslie GW 
(2018). Weed management in sugarcane using a 
combination of imazapyr followed by velvet bean 
as a break crop. South African Journal of Plant 
and Soil, Pg 1–8.

Evans DL, Joshi SV, Wang J (2019). Whole 
chloroplast genome and gene locus phylogenies 
reveal the taxonomic placement and relationship 
of Tripidium (Panicoideae: Andropogoneae) to 
sugarcane. BMC Evolutionary Biology 19: 33. 

Evans DL and Joshi SV (2019). Bioinformatics 
approaches for pathway reconstruction in orphan 
crops - A new paradigm. In: Kang MS (Ed). 
Quantitative Genetics, Genomics and Plant 
Breeding.

Hoffman N, Singels A, Patton A and Ramburan 
S (2018). Predicting genotypic differences in 
irrigated sugarcane yield using the Canegro 
model and independent trait parameter estimates. 
European Journal of Agronomy 96:13-21. 

Huripurshad S, Beckett RP and Campbell P 
(2018). Seasonal variation in acetohydroxy acid 
synthase inhibition by imazapyr in Cynodon 
dactylon. South African Journal of Botany, (2018) 
116: 82–85. 

Jones MR and Singels A (2018). Refining the 
Canegro model for improved simulation of climate 
change impacts on sugarcane. European Journal 
of Agronomy 100: 76-86. 

Koetle MJ, Evans DL, Singh V, Snyman SJ, 
Rutherford RS and Watt MP (2018). Agronomic 
evaluation and molecular characterisation of the 
acetolactate synthase gene in imazapyr tolerant 
sugarcane (Saccharum hybrid) genotypes. Plant 
Cell Reports 37 (8): 1201–1213. 

Mahlanza T, Rutherford RS, Snyman SJ, and Watt 
MP (2019). Methylglyoxal-induced enhancement 
of somatic embryogenesis and associated 
metabolic changes in sugarcane (Saccharum spp. 
hybrids), Plant Cell, Tissue and Organ Culture 
136:279-287.

Mthimkhulu S, Miles N, Van Antwerpen R and 
Elephant D (2018). Effect of residue and fertiliser 
management on soil fertility in a long-term 
sugarcane trial in South Africa. South African 
Journal of Plant and Soil 35:4, 307-315.

Otim D, Smithers J, Senzanje A and Van 
Antwerpen R. (2019). Design norms for soil and 
water conservation structures in the sugar industry 
of South Africa. Water SA 45 (1): 29-40. 

Singels A, Jarmain C, Bastidas-Obando E, Olivier 
FC and Paraskevopoulos AL (2018). Monitoring 
water use efficiency of irrigated sugarcane 
production in Mpumalanga, South Africa using 
SEBAL.  Water SA 44:636-646.

Snyman SJ, Komape DM, Khanyi H, van den 
Berg J, Cilliers D, Lloyd Evans D, Barnard S and 
Siebert SJ (2018). Assessing the likelihood of 
gene flow from sugarcane (Saccharum hybrids) 
to wild relatives in South Africa. Frontiers in 
Bioengineering and Biotechnology 6:72. doi: 
10.3389/fbioe.2018.00072.

Zhou, M.M. (2018). Using logistic regression 
models to determine optimum combination of 
yield components among sugarcane breeding 
populations. South African Journal of Plant and 
Soil 36:3, 211-219. 

CONFERENCES 
PROCEEDINGS
Conlong DE (2018). Development of a virulent 
fungal entomopathogen for white grubs 
(Coleoptera: Scarabaeidae): The case of 
Beauveria brongniartii in South Africa. ISSCT 
Entomology Workshop, Florida, USA. 3-7 
December 2018. 

Conlong DE (2018). Development of a habitat 
management strategy using push-pull against 
Eldana saccharina Walker (Lepidoptera: 
Pyralidae). ISSCT Entomology Workshop, Florida, 
USA. 3-7 December 2018. 

Duma S, Shimelis H and Ramburan S (2018). 
Genotype by environment interactions for cane 
yield, sucrose content and sugar yield among 
South African sugarcane varieties. 12th SAPBA 
symposium, Durban, South Africa, 11-14 March 
2018. 

Evans DL and Joshi SV (2018). Application of 
MinION for phylogenetics: development and 
validation for ITS and chloroplast analyses. 
Joint Congress of the South African Society 
for Bioinformatics (SASBi) and South African 
Genetics Society (SAGS), Golden Gate Highland 
National Park, South Africa, 16-18 October 2018. 

Evans DL and Joshi SV (2018). Big data on a 
laptop: exome and transcriptome assembly with 
full text annotation using commodity hardware. 
12th SAPBA symposium, Durban, South Africa, 
11-14 March 2018. 

Ghai M, Naidoo N, Moodley K, Mkize L, Martin LA, 
van Antwerpen T, Rutherford RS and McFarlane 
SA (2018). Taking RSD diagnosis closer to 
the field edge. ISSCT Pathology Workshop, 
Coimbatore, India, 3-7 September 2018. 

Joshi SV and Evans DL (2018). Differential origins 
of sugarcane revealed by whole chloroplast 
sequencing using twelve primers universal to 
grasses. Joint Congress of the South African 
Society for Bioinformatics (SASBi) and South 
African Genetics Society (SAGS), Golden Gate 
Highland National Park, South Africa, 16-18 
October 2018. 

Joshi SV and Lloyd Evans D (2018). Origins 
of Rice: Revealed Through Whole Chloroplast 
Genome Analysis. 12th SAPBA symposium, 
Durban, South Africa, 11-14 March 2018. 

SASRI 
PUBLICATIONS 
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Jumman A, Bezuidenhout C and Dent M (2018). 
A system dynamics model to explore the role of 
community social dynamics on the adoption of 
agricultural innovations. South African National 
Committee on Irrigation and Drainage (SANCID), 
Mpumalanga, South Africa. 13 – 15 November 
2018.

Jumman A, van Heerden PS, van Antwerpen 
R, van Rensburg LD and Adendorff M (2019). 
Soil salinity management: Questionnaire results 
on farmer perceptions, knowledge levels and 
practices. Combined Congress, Soil Science 
Society of South Africa (SSSA), University of Free 
State, South Africa. 21-25 January 2019. 

Koetle MJ, Evans DL, Singh V, Snyman SJ, 
Rutherford RS, Watt MP (2018). Characterization 
of sugarcane (Saccharum hybrids) mutants 
tolerant to imazapyr. International Association of 
Plant Biotechnology Congress, Dublin, Ireland. 19 
-24 August 2018. 

Lichakane ML and Zhou MM (2018). Family by 
environment interaction for Eldana saccharina 
damage in sugarcane breeding. 12th SAPBA 
symposium, Durban, South Africa. 11-14 March 
2018. 

Maharaj L, Evans DL and Joshi SV (2018). 
Assembly of extended ITS regions improve the 
resolution of the Fabaceae phylogeny: novel 
approaches for the future. Joint Congress of the 
South African Society for Bioinformatics (SASBi) 
and South African Genetics Society (SAGS), 
Golden Gate Highland National Park, South 
Africa. 16-18 October 2018. 

Martin LA, Lloyd Evans D, Castlebury LA, 
Sifundza JT, Comstock JC, Rutherford RS and 
McFarlane SA (2018). Confirmation of a new 
rust, Macruropyxis fulva (Pucciniales) infecting 
sugarcane in southern Africa. ISSCT Pathology 
Workshop, Coimbatore, India.3-7 September 
2018. 

Martin LA, Lloyd Evans D, Castlebury LA, 
Sifundza JT, Comstock JC, Rutherford RS and 
McFarlane SA (2018). Confirmation of a new 
rust, Macruropyxis fulva (Pucciniales) infecting 
sugarcane in southern Africa. SA Society Plant 
Pathology Meeting Plant Pathologists, Western 
Cape, South Africa, 19 - 24 January 2019.

Mbuma NW, Zhou MM and van der Merwe R 
(2018). Estimating breeding values for sugarcane 
yield of parental genotypes using best linear 
unbiased prediction (BLUP). 12th SAPBA 
symposium, Durban, South Africa. 11-14 March 
2018. 

Mbuma NW, Zhou MM and van der Merwe R 
(2018). Determining breeding values of parental 
genotypes for sugarcane yield. 12th ISSCT Plant 
Breeders’ Workshop, Okinawa, Japan. 21 – 26 
October, 2018. 

Mishasha T, Zhou MM and van der Merwe R 
(2018). Using quantitative genetic parameters 
to determine sample size for sucrose content in 
sugarcane breeding. 12th SAPBA symposium, 
Durban, South Africa. 11-14 March 2018. 

Mulcahy M (2018). Assessing the Feasibility of 
Using Push-Pull Pest Management Strategies in 
Small Scale Sugarcane Farming Communities in 
KZN, South Africa. ISSCT Entomology Workshop, 
West Palm Beach, Florida, USA. 3-7 December 
2018. 

Ngcobo PM, Gida Q, Mkhungo LH, Mnyandu 
GV, Nzimande SC, Hlela S, van Heerden PDR, 
Gillespie WA and Mdunge GM (2018). The use 
of the PurEst® application to commercialise small 
scale sugarcane farmers through synergised 
extension. South African Society for Agricultural 
Extension, East London, South Africa 5-7 June 
2018.

Nxumalo PD and Zhou MM (2018). The effect if 
fibre content on Eldana saccharina (Lepidoptera: 
Pyralidae) stalk borer damage in sugarcane and 
implications for resistance breeding. 12th SAPBA 
symposium, Durban, South Africa. 11-14 March 
2018. 

Otim D, Smithers JC, Senzanje A and Van 
Antwerpen R (2018). Assessment of trends in 
rainfall and runoff at the La Mercy catchments 
under bare fallow conditions and sugarcane 
production. World Congress of CIGR, Antalya, 
Turkey. 22-25 April 2018. 

Otim D, Smithers JC, Senzanje A and van 
Antwerpen R (2018). Verification of runoff volume 
and peak discharge from sugarcane fields 
simulated using the ACRU model. World Congress 
of CIGR, Antalya, Turkey. 22-25 April 2018. 

Ramburan S (2018). Biplot and supplementary 
analyses of sugarcane multi-environment trials: 
Optimising the coastal short cycle testing network. 
12th SAPBA symposium, Durban, South Africa, 
11-14 March 2018. 

Ramburan S (2018). Dynamics of sugarcane ratoon 
decline in Southern Africa. ISSCT Agronomy, 
Agricultural Engineering and Extension Workshop, 
Réunion Island, France. 23-28 September 2018.

Ramnath L, Joshi SV and Evans DL (2018). 
Whole Transcriptome Mapping Reveals Complete 
Transcription and Signals of Eukaryotic Processing 
in Plant Mitochondria. 12th SAPBA symposium, 
Durban, South Africa, 11-14 March 2018. 

Ramnath L, Joshi SV and Evans DL (2018). 
Whole transcriptome mapping reveals complete 
transcription and no signals of eukaryotic 
processing in plant mitochondria. XV European 
Society of Agronomy Congress, Geneva, 
Switzerland. 27 - 31 August 2018. 

Ramnath L, Joshi SV and Evans DL (2018). 
Mitochondrial Transcription – Implications for 
Transgenics. XV European Society for Agronomy 
Congress, Geneva, Switzerland. 27-31 August. 

Rutherford RS (2018). Innovation within the 
Integrated Management of the African Sugarcane 
Borer Eldana saccharina (Keynote Address). 
ISSCT Entomology Workshop, Florida, USA. 3-7 
December 2018. 

Rutherford RS (2019). Engineering the Epigenome 
and Microbiome. Post-student Seminar, University 
of Stellenbosch, South Africa. 13 March 2019. 

Singels A and Jones M (2018). Climate change 
and irrigated sugarcane production in South 
Africa: Threats, opportunities and uncertainties. 
South African National Committee on Irrigation 
and Drainage (SANCID), Mpumalanga, South 
Africa. 13 – 15 November 2018.

Singels A, Paraskevopoulos AL and Mashabela 
ML (2018). A strategy analysis tool for supporting 
on-farm cane management during drought.  
International Society of Sugar Cane Technologists 
3rd Agricultural Engineering, Agronomy and 
Extension Workshop, Reunion Island. 23- 28 
September 2018.   

Snyman SJ and Banasiak M (2018). In vitro 
germplasm conservation for sugarcane in 
South Africa, International Association for Plant 
Biotechnology, Dublin, Ireland. 19-24 August 
2018.

Van Antwerpen R (2019). Conservation Agriculture 
farming systems - other than no-till – in rainfed 
annual crop production.  Combined Congress, Soil 
Science Society of South Africa (SSSA), University 
of Free State, South Africa. 21-25 January 2019.
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Zhou MM (2018). Comparing realised genetic 
gains among South African sugarcane breeding 
programmes using analysis of covariance 
and random coefficient models. 12th SAPBA 
symposium, Durban, South Africa. 11-14 March 
2018. 

Zhou MM (2018). Estimating breeding values in 
sugarcane breeding using SAS mixed models. 
12th ISSCT Plant Breeders’ Workshop, Okinawa, 
Japan. 21 – 26 October 2018. 

Zhou MM (2018). Repeated measures design and 
analysis of sugarcane breeding trials data. 17th 
Meeting of the EUCARPIA Section Biometrics in 
Plant Breeding, Ghent, Belgium. 3 - 5 September 
2018. 

THESES AND 
DISSERTATIONS
Elephant DE (2018). Potassium reserves and 
fixation capacity in soils of the South African 
sugar industry and potential for their inclusion in 
soil testing and fertilizer recommendations. PhD 
thesis, University of Kwa-Zulu Natal. Supervisors: 
Prof P Muchaonyerwa (UKZN) and Dr N Miles 
(SASRI). 

Naidoo M (2018). Towards the production of 
aluminium tolerant sugarcane using chemical 
mutagenesis. MSc thesis, University of Kwa-
Zulu Natal. Supervisors: MP Watt (UKZN), RS 
Rutherford (SASRI) and SJ Snyman (SASRI).

Nqayi S (2019). Climatic suitability of a shoot-boring 
moth for the biological control of Chromolaena 
odorata in South Africa. MSc thesis, Rhodes 
University. Supervisors: Prof J Coetzee (Rhodes), 
Prof M Hill (Rhodes) and Dr C Zachariades (ARC).

Radzilani T (2018). Trap crop management 
strategies to monitor stink bugs in avocado 
and macadamia orchards with emphasis on 
Pseudotheraptus Wayi Brown (Hemiptera: 
Coreidae) and Bathycoelia Natalicola Distant 
(Heteroptera: Pentatomidae). MTech thesis, 
Tshwane University of Technology. Supervisors: 
Prof B Botha (TUT) and Dr HC de Lange (TUT).

SASTA PUBLICATIONS
Banasiak M and Snyman SJ (2018). Sugarcane 
in vitro germplasm conservation. Proceedings 
of South African Sugarcane Technologists 
Association 91: 185.

Duma SW, Ramburan S and Hussein S (2018), 
Genotype by region interactions of released 
sugarcane varieties in the South African sugar 
industry.  Proceedings of the South African Sugar 
Technologist’s Association 91: 205.

Elephant DE, Miles N and Muchaonyerwa 
P (2018). Potassium dynamics in the soil-
plant system and implications for fertiliser 
recommendations. Proceedings of the South 
African Sugar Technologists Association 91: 134-
138. 

Javal M, Thomas S, Barton MG, Gillespie 
D, Conlong DE and Terblanche JS (2018). 
Understanding the recent invasion of Cacosceles 
newmannii (Coleoptera: Cerambycidae) 
into sugarcane from a thermal perspective. 
Proceedings of the South African Sugar 
Technologist’s Association 91: 66-69.

Jumman A, van Heerden PS, van Antwerpen 
R, van Rensburg LD and Adendorff M (2018). 
Soil salinity management: Questionnaire results 
on farmer perceptions, knowledge levels and 
practices. Proceedings of the South African Sugar 
Technologist’s Association 91: 93-97.

Lichakane ML and Zhou MM (2018). Location and 
seasonal effects on parent selection for Eldana 
saccharina resistance breeding. Proceedings 
of South African Sugarcane Technologists 
Association 91: 164-168.

Mbuma NW, Zhou MM and Van der Merwe R 
(2018). Evaluating breeding values of genotypes 
in sugarcane breeding using Best Linear Unbiased 
Prediction (BLUP). Proceedings of South African 
Sugarcane Technologists Association 91: 169-
172.

McFarlane SA, Zhou M and Rutherford RS (2018). 
Progress in reducing disease incidence in the 
South African sugarcane industry. Proceedings 
of the South African Sugar Technologist’s 
Association 91: 70-73. 

Mishasha T, Zhou MM and Van der Merwe R 
(2018). Phenotypic correlation among cane quality 
traits measured from unselected sugarcane 
breeding family plots. Proceedings of South 
African Sugarcane Technologists Association 91: 
173-176.

Mthimkhulu SS, Miles N, Bainbridge SH, Manson 
AD and Titshall LW (2018). The magnesium status 
of soils supporting sugarcane production in central 
and southern Africa. Proceedings of the South 
African Sugar Technologist’s Association 91: 155-
159.

Nxumalo PD and Zhou MM (2018). The effect of 
fibre content and self-trashing traits on Eldana 
saccharina (Lepidoptera: Pyralidae) stalk borer 
damage in sugarcane and implications for 
resistance breeding. Proceedings of South African 
Sugarcane Technologists Association 91: 177-
180.

Otim D, Smithers JC, Senzanje A and Van 
Antwerpen R (2018). Assessment of trends in 
runoff and sediment yield from catchments under 
sugarcane production and management practices. 
Proceedings of South Africa Sugar Technologists’ 
Association 91:98-102. 

Poswa LZ and Miles N (2018). Leaf nitrogen 
analysis and interpretation: a preliminary 
investigation into improving the reliability of critical 
concentrations through the inclusion of crop 
biomass. Proceedings of the South African Sugar 
Technologists Association Ass 91: 163. 

Ramburan S (2018). Post-release variety testing: 
A key activity to ensure commercial value of 
genetic improvements. Proceedings of the South 
African Sugar Technologists Association 91: 186-
203. 

Ramouthar PV, McFarlane SA and Rutherford RS 
(2018). A new method for assessing sugarcane 
variety tolerance to nematodes. Proceedings of the 
South African Sugar Technologist’s Association 
91: 74-77. 

Singels A, Jones MR and Lumsden TG (2018). 
Sugarcane productivity and water use in South 
Africa under a future climate: what can we 
expect? Proceedings of the South African Sugar 
Technologists Association 91: 57-61. 

Singels A, McFarlane SA, Nicholson RJ, Conlong 
DE, Sithole P and Titshall LW (2018). Review of 
South African sugarcane production in the 2017/18 
season: Are we out of the woods? Proceedings 
of the South African Sugar Technologist’s 
Association 91: 1-18.
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Singels A, Paraskevopoulos AL and Mashabela 
ML (2018). Software for evaluating sugarcane 
irrigation strategies during drought. Proceedings 
of the South African Sugar Technologists 
Association 91: 109-113. 

Tweddle PB and Lyne PWL (2018). Estimating 
traffic induced sugarcane losses for various infield 
cane extraction systems. Proceedings of the South 
African Sugar Technologist’s Association 91: 103.

Thompson IB, Van Antwerpen R, Zhou MM, 
Mchunu LN, Mchunu M, Kubheka P, Jalisa M, 
Makhaye A and Collings K (2018). Usefulness 
of soil apparent electrical conductivity (ECa) as 
an indicator of stalk yield performance in plant 
breeding trials. Proceedings of South African 
Sugarcane Technologists Association 91: 206.
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