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GUEST SPEAKER
Mr Derek Hanekom

Mr Derek Hanekom is currently the Deputy Minister of Science and Technology in the South
African Government. His address will focus on DST activities, especially with respect to its
vision and mission.

Biography —Mr Derek Hanekom

After completing senior school and his compulsory military conscription, he travelled abroad for
some years, working on farms, in factories and on construction sites. He returned to South Africa
in his early twenties and farmed for six years.

It was during this period (1978 — 1983) that he became politically active. He and his wife,
Patricia, were arrested for doing underground work for the African National Congress (ANC).
After serving a three-year term of imprisonment, the couple spent three years in exile in
Zimbabwe.

The Hanekoms returned to South Africa after the unbanning of political organisations. During
the period of negotiations prior to the first democratic elections in 1994, Derek Hanekom
worked full-time for the ANC, being responsible for policy development in the areas of land and
agriculture.

He was appointed Minister of Agriculture and Land Affairs from 1994 to 1999. From 1999 to
2004 he served as a Member of Parliament in the second democratically elected government.
Derek Hanekom has been a member of the National Executive Committee of the ANC for the past
ten years.

In 2004 he was appointed Deputy Minister of Science and Technology.

He also serves on the Geneva based Supporting Entrepreneurs for Environmental Devel opment
(SEED) Initiative.



Guest Speaker
Dr Daan L ouw

Dr Daan Louw, Managing Director of Optimal Agricultural Business Systems (OABS), an
agricultural economics consulting firm. Dr Louw has extensive experience in the deciduous fruit
industry. There are common challenges shared between this industry and the sugar industry. Dr
Louw will provide us with his perspective on these common issues.

Biography: Dr Daniél Barend L ouw

Daan Louw was born in East London in 1963. He obtained the BSc.Agric (1986), Hons.Agric
cum laude (1987) and Msc.Agric cum laude (1996) degrees at the University of Stellenbosch.
He obtained his PhD in March 2001 from the University of the Free State.

Work experience includes 5 years of experience as agricultural economist at the former
Directorate of Agricultural Economics, other 5-years as regional agricultural economist for the
Southern Cape in George. He resigned during 1998 to join the Chair for International
Agricultural Marketing and Development (CIAMD) at the Department of Agricultural Economics,
University of the Free State as a Senior Researcher. During May 2004 he was appointed as
Associated Professor at the University of the Free State. He is also, Managing Director of
Optimal Agricultural Business Systems (OABS), an agricultural economics consulting firm, a
Director of Orange River Wine Cellars (biggest Wine Cellar in the Southern Hemisphere) and of
the Douglas Merino Company.

Daan is also managing an Independent Information Bureau for the Deciduous Fruit Producers
Trust (DFPT). In this capacity he is responsible for fruit marketing and logistic information as
well as strategic industry information. Daan is also the project leader of a multi-disciplinary team
on a project;

“Managing climate risk for agriculture and water resources development in South Africa:
Quantifying the costs, benefits and risks associated with planning and management
alternatives - Berg River basin case study”

Funded by the Canadian government.
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EIGHTY-SECOND ANNUAL REVIEW OF THE MILLING SEASON
IN SOUTHERN AFRICA (2006-2007)

DAVIS SB and ACHARY M

Sugar Milling Research Institute, c/o University of KwaZulu-Natal, Durban, 4041, South Africa
sdavis@snri.org

Abstract

Performance, throughput and other relevant aspects of the sugar industries in southern Africa are
presented and discussed. Data from sugar mills in South Africa, Maawi, Mozambique,
Swaziland, Tanzania, Zambia and Zimbabwe are included. The 2006-2007 season was not as
good as the 2005-2006 season in terms of cane quality and cane supply, and in fact was the worst
season in the past ten years with regard to many quality and performance parameters. South
African mill performances generally dropped slightly, with poor time efficiencies partly as a
result of erratic cane supply. The cane crop in South Africa was 20.278 million tons, and 2.256
million tons of sugar was made at arelatively poor cane to sugar ratio of 8.99.

Keywords: annual review, cane quality, cane supply, mill performance

Biography: Steve Davis

Seve Davis is the Head of the Process Engineering Division at the Sugar Milling Research
Institute. A Professional Chemical Engineer, he studied for his BSc and MSc in Engineering at
the University of Natal in Durban.

His research interests include clarification processes, colour removal from sugar juices and
syrups (raw house and refinery), separation technologies and tracer testing. He has presented
the Annual Review of the Milling Season in Southern Africa at the annual SASTA Congress since
2002.

He is currently Chairman of the Factory Control Advisory Committee, which advises the
industry on matters relating to factory calculations and performance parameters.

NOTE: This paper was presented at the SASTA AGM in September 2007, as no SASTA
Congress was held in 2007, due to the hosting of the 26" ISSCT Congress. The abstract is
included here, and the full paper isincluded in the Congress 2008 Proceedings CD, even
though the presentation happened in 2007.
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EIGHTY-THIRD ANNUAL REVIEW OF THE MILLING SEASON
IN SOUTHERN AFRICA (2007-2008)

DAVIS SB and ACHARY M

Sugar Milling Research Institute, University of KwaZulu-Natal, Durban, 4041, South Africa
sdavis@smri.org sachary@smri.org

Abstract

Performance, throughput and other relevant aspects of the sugar industries in southern Africa are
presented and discussed. Data from sugar mills in South Africa, Maawi, Mozambique,
Swaziland, Tanzania, Zambia and Zimbabwe are included. The 2007-2008 season in South
Africa was characterised by extensive rains in the second half, with cane quality generally better
than in 2006-2007. Initial estimates of a cane crop in excess of 21 million tons were not realised,
with the final tonnage being 19.7 million tons. Mill performances were mixed, with rain giving
rise to lost time and higher losses.

Regarding the Affiliate mills in neighbouring countries, those in Zambia and Zimbabwe
experienced poorer recoveries than in the previous season, while those in Tanzania showed
notable improvements over previous seasons.

Keywords: sugarcane, sugar factories, cane quality, crop size, performance, recovery

Biography: Steve Davis

Seve Davis is the Head of the Process Engineering Division at the Sugar Milling Research
Institute. A Professional Chemical Engineer, he studied for his BSc and MSc in Engineering at
the University of Natal in Durban.

His research interests include clarification processes, colour removal from sugar juices and
syrups (raw house and refinery), separation technologies and tracer testing. He has presented
the Annual Review of the Milling Season in Southern Africa at the annual SASTA Congress since
2002.

He is currently Chairman of the Factory Control Advisory Committee, which advises the
industry on matters relating to factory cal culations and performance parameters.
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SOUTH AFRICAN SUGARCANE PRODUCTION
AND QUALITY IN THE 2007-2008 MILLING SEASON:
AN UNFULFILLED PROMISE?

VAN DEN BERG M?, SINGELS A, ARMITAGE RM?,
WAY MJ and MCFARLANE SA?

'South African Sugarcane Research Institute, Private Bag X02, Mount Edgecombe, 4300, South Africa
2South African Cane Growers' Association, PO Box 888, Mount Edgecombe, 4300, South Africa

maurits.vandenberg@sugar.org.za abraham.singel s@sugar.org.za
rarmitage@canegr owers.co.za
mike.way@sugar.org.za sharon.mcfarlane@sugar.org.za

Abstract

Sugarcane production and quality during the 2007-2008 season are discussed in relation to
production conditions including weather, the pest and disease situation, and constraints to
farming operations. The Canesim crop estimates at mill area level are used as the benchmark,
and an attempt is made to explain differences between the model estimates and the (lower) actual
mill records. These differences were particularly great (15% or more) for Zululand and the
coastal areas. Further analysis confirmed that, whereas in most areas the 2007-2008 season was
characterised by good growing conditions, frequent rains in the second half disrupted harvesting
operations affecting the entire supply chain, resulting in poor cane quality and higher than
normal unscheduled carry-overs. Most regions showed an improvement with respect to the
incidence of the stalk borer Eldana saccharina and smut (Ustilago scitaminea); but the incidence
of thrips (Fulmekiola serrata) showed a continued increase throughout the industry, with as yet
unknown effects on yield and quality. Socio-economic conditions were not conducive to on-farm
production capacity maintenance and new investments, but insufficient data precluded
verification of an actua decline in investment, except in the small-scale grower sector, where
sugarcane production has decreased by more than 7% per annum over the past decade. Overall,
the analysis provides a plausible explanation for the gaps between actual production and
Canesim estimates, but a firm conclusion, which could also support an analysis of future trends,
would require supplementary data and a better understanding of the impacts of specific
congtraints (e.g. thrips) on sugarcane production and quality, and the interrelationships between
these constraints.

Keywords. sugarcane production, agronomics, economics, model, yield forecast, pests, diseases

Biography: Mauritsvan den Berg

Maurits van den Berg is a senior researcher and Programme Manager at the South African Sugarcane Research
Institute (SASRI), and an Honorary Research Fellow at the University of KwaZulu Natal (UKZN). He received his
MSc with a major in tropical soil science, at Wageningen University (Netherlands, 1986) and his PhD in 2000 at the
University of Utrecht, also in the Netherlands. Prior to his appointment at SASRI (2004), he worked in several
research and lecturing positions in The Netherlands, Brazil and Mozambique. His primary research foci are systems
modelling and (more recently) technology transfer and adoption. Dr van den Berg is the (co-)author of 21 peer-
reviewed publications. He serves on the committees of the South African Sugar Industry Agronomists Association
(SASIAA) and of the International Consortium for Sugarcane Modelling (ICSM). He has been a member of SASTA
since 2004.
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SHORT COMMUNICATION

A FARMERSMARKET AT THE LOCAL SUGAR MILL:
LEAN VERSUSAGILE

BEZUIDENHOUT CN

School of Bioresources Engineering and Environmental Hydrology, University of KwaZulu-Natal,
Private Bag X01, Scottsville, 3209, South Africa
bezuidenhoutc@ukzn.ac.za

Abstract

Despite attempts by many sugar industries to improve their supply chains from the field to the
mill, to date the number that have been successful have been limited. This tendency, in
comparison to automotive and electronics industries, where supply chain improvements have
made significant impacts since the 1970s, is a cause for concern and raises the question of
whether the supply chain improvement programmes and principles from other industries can
simply be applied in a sugar industry. This short communication reviews the fundamentals of
supply chain thinking, in terms of lean and agile, and relates these to sugarcane production and
processing. Important contradictions in the sugarcane supply chain, with respect to lean and agile
principles, are highlighted and some assumptions that are currently widely supported by industry
are challenged. Well accepted performance metrics used in the sugar industry are reviewed and
severa limitations are highlighted. The short communication concludes by calling for a
comprehensive multi-disciplinary review of the sugarcane supply chain and the derivation of
additional performance metrics that can be used to better quantify system efficiency.

Keywords: sugarcane, supply chain, lean, agile, performance metric

Biography: Carel Bezuidenhout

Prof Carel Bezuidenhout is an associate professor in the School of Bioresources Engineering
and Environmental Hydrology at the University of KwaZulu-Natal in Pietermaritzburg. He has
been involved with the South African sugar industry for ten years after working for SASRI for
five years before moving to the University of KwaZulu-Natal. He completed his PhD in 2005
focusing on the development of a sugarcane crop forecasting system. Currently his primary
research focus is on improving transport and supply chain issues in the sugar industry. He has
authored 20 peer-reviewed journal publications and has made 27 contributions to previous
SASTA congresses.
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A REVIEW OF SUGARCANE DETERIORATION IN THE
UNITED STATESAND SOUTH AFRICA

EGGLESTON G!, MOREL DU BOIL PG? and WALFORD SN?

1SRRC-USDA-ARS, 1100 Robert E Lee Boulevard, New Orleans, Louisiana, USA
2SJgar Milling Research Institute, University of KwaZulu-Natal, Durban, 4041, South Africa
gillian.eggleston@ars.usda.gov  pduboil@smri.org swalford@smri.org

Abstract

A review of sugarcane deterioration that detrimentally affects processing in the United States
(US) and South Africa (SA) is presented. Postharvest sugarcane deterioration products are
dependent on sugarcane injury, environmental conditions, variety, cut-to-crush delays, and extent
of adventitious infection. When compared to the US, particularly Louisiana, the South African
sugar growing region is geographically and climatically varied and dispersed, with a much
longer processing season and many regional differences. Sugarcane management and harvesting
methods aso differ. Leuconostoc infections (resulting in formation of dextran, mannitol and
lactic acid and to a lesser extent acetic acid, ethanol and carbon dioxide) have been considered
the main cause of factory processing difficulties when handling deteriorated sugarcane. The high
humidity and temperatures early in the three month sugarcane processing season in Louisiana, as
well as late season winter freezes, are conducive to the formation of this viscous
glucopolysaccharide. Dextran was seldom present in South African raw sugar. In the past 10 to
15 years, cane with higher dextran concentrations has been entering some factories, especialy in
the KwaZulu-Natal Midlands region, and has detrimentally impacted sugar quality.
Unfortunately, current methods to determine dextran at the factory al have drawbacks. The
effects on processing of other maor degradation products that have been monitored (e.g.
mannitol, lactic acid, kestoses and ethanol) will be discussed in this review.

Keywords: sugarcane deterioration, dextran, mannitol, kestoses, ethanol, lactic acid
Biography: Gillian Eggleston

Dr. Gillian Eggleston was born and bred in Blackburn, Lancashire in the north of England, and
all of her education was in England. She obtained a BSc Hons. degree in Chemistry and
Biochemistry from the University of Nottingham in 1984, and was awarded a PhD in
Carbohydrate Chemistry from the Cranfield Institute of Technology in 1989. She worked as a
post-doctoral fellow at the International Institute of Tropical Agriculture in Nigeria until 1992.
She met her husband there, Dr. Gerald Myers, a U.S. plant breeder. For the last 14 years, Dr.
Eggleston has worked at the Southern Regional Research Center of the Agricultural Research
Service of the United States Department of Agriculture. Sheis currently a Lead Scientist and an
internationally recognized expert on sugarcane processing. She has over 150 publications and
has won nine awards in the past nine years for her research, including one international award
and five national awards.
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ISTHERE PROFIT IN CANE TRASH? ANOTHER DIMENSION
TO THE ASSESSMENT OF TRASHING VERSUS BURNING

PURCHASE BS!, WYNNE AT?, MEYER E3and VAN ANTWERPEN R*

'school of Chemical Engineering, University of KwaZulu-Natal, Durban, 4041, South Africa
2sputh African Cane Growers' Association, PO Box 88, Mount Edgecombe, 4300, South Africa
3Private Bag X 30, Howick, 3290, South Africa
4South African Sugarcane Research Institute, Private Bag X02, Mount Edgecombe, 4300, South Africa
purchase@ukzn.ac.za AWynne@canegr owers.co.za
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Abstract

The development of a holistic model to assess the long-term economic effects of trashing versus
burning provides the foundations for assessing the potential profits from sales of trash to a mill.
The costs of trash delivered under various circumstances are compared with the cost of coal of
equivalent energy. Numerous factors influence the cost competitiveness of trash but it is evident
that, in some circumstances, there is a win-win situation for millers and growers if millers buy
trash instead of coal. In other circumstances the agronomic value of the trash may be greater than
its value as a fuel. Developments in energy technologies are likely to expand the opportunities
for profitable trash sales, making it important to have a decision-support model for assessing
long-term effects and profits. This paper presents one such model and gives perspectives on
opportunities for future sales of trash.

Keywords: trash, baling, model, agronomy, burning, energy, fuel

Biography: Brian Purchase

Dr Brian Purchase first became interested in cane trash when he spent a sabbatical |eave at
SASRI studying the use of trash as a source of energy for nitrogen-fixing bacteria in cane fields.
In 1979 he was appointed to the Sugar Milling Research Institute where he worked for eight
years on a national project aimed at converting bagasse to ethanol. Later, as Director of the
SMRI, he wasinvolved in some joint SASRI-SMRI investigations on trash harvesting.

Now retired and working part-time in the School of Chemical Engineering at UKZN, and

working periodically for the Stockholm Environment Institute, Dr Purchase has a renewed
interest in trash. Thisinterest was stimulated by excellent work done by his co-authors.

16



OPTIMISING INDUSTRY PRODUCTIVITY: RE-THINKING
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Abstract

The popular press is citing poor extension services or inadequate technology transfer as a
principal reason why many land reform beneficiaries throughout South Africa are not developing
into successful small and medium agricultural businesses. In the South African sugarcane
industry, where technology transfer is largely considered to be significantly above par, many
sugarcane growers are experiencing financial hardships arising from rapidly increasing costs of
production and a suppressed cane price. Under these circumstances, industry sugarcane
productivity is under threat. In the context of large-scale land reform initiatives throughout the
South African sugarcane industry and the challenging economic climate, there is merit in re-
thinking the sugarcane industry’s strategy of technology transfer. This paper attempts to unpack
some of the reasons why technology transfer is not the principal reason why many land reform
beneficiaries and others fail to develop and prosper. Moreover, technology transfer isa‘lever’ to
facilitate productivity enhancements of inherently viable businesses. Consegquently, economics
must form the basis of extension, where benchmark farms provide ‘live’ case study insights into
the economics of cane farming, how productivity improvements are made within an economic
context and how the adoption of new technology can be improved. Increased collaboration
between SASRI agronomic extension and CANEGROWERS economic research and extension is
essential to enhance this benchmark farm concept. This proposed benchmark farm concept
should complement the parallel role of monitor farms, which validates the commercial
implementation and roll-out of new technology developed at SASRI.

Keywords: productivity, technology transfer, extension, financial viability, profit
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Abstract

Drastic European Union (EU) sugar reforms require a 6 million tonne reduction in production.
This not only requires a restructuring of the grower base, but reductions in price aso force the
remaining sugar beet growers to become more efficient and profitable. In the UK, for instance,
there is a need to increase the current average nationa yield from around 55 to 70 t/ha by 2010
(i.e. at three times the rate of the historic trend). This can only be done by fully applying current
research and development (R&D) knowledge through more effective technology transfer,
education and extension programmes. This paper describes how the British Beet Research
Organisation (BBRO) £2 million budget for technology transfer is being used to meet the
challenge of having to raise the yield and profitability of UK sugar beet, and to ensure that
maximum value is extracted from the R&D effort.

Keywords: sugar-beet, technology transfer, yield, education, development, research
Websites: www.britishsugar.co.uk , www.bsonline.co.uk , www.uksugarbeet.co.uk ,
www.beetreview.co.uk
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of the EU Sugar Regime. A previous general paper presented to the 2000 ASSCT Conferencein
Bundaberg QLD: “ The World Market Challenge for the UK Beet Sugar Industry,” is offered as
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Abstract

Large, community-owned land assets, resulting from land reform initiatives or small-scale
grower projects, are going to impact on the future viability of the South African sugar industry.
Group development models relate primarily to the ownership and management structure of
consolidated farming operations. Development models analysed in this paper can be of relevance
to both the South African small-scale growing sector as well as to the increasing number of land
reform projects throughout the sugar industry. Sustainable devel opment models will contribute to
the success of the land reform programme and the future sustainability of the sugar industry.

This paper is an analysis of the different types of development projects or models that have been
established in selected sugar producing countries across sub-Saharan Africa, namely Swaziland,
Zambia, Maawi and Tanzania. In these countries, land is state-owned, while funding for project
establishment has largely been sourced from international organisations. In most instances
management companies have been established to perform the necessary administrative and
managerial roles for the projects. In certain cases, these functions are performed by committees
elected from the local farming communities.

Most of the development projects discussed in this paper are associated with irrigation schemes,
which are expensive to establish and which contribute significantly to the initia project
establishment costs as well as ongoing operational costs. The involvement of the state and the
local milling companies in terms of funding, technical assistance and procurement of farming
inputs varies from country to country.

This paper aims to highlight favourable traits of successful sugarcane development models in
sub-Saharan Africa. An understanding of the success and impact these models have on the social
and economic conditions facing rural farming communities provides important lessons for the
South African sugar industry, to avoid the pitfalls of possibly misdirected or poorly planned
development or land reform projects.

Keywords: sugarcane, community owned land, viability, sustainable development models, small-scale
growers, land reform, administration, management
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I ntroduction

An initiative to develop and adapt best management practices (BMPs) for the small-scale
growers (SSGs) at Ntumeni in the Amatikulu Catchment area of KwaZulu-Natal province by the
South African Sugarcane Research Institute (SASRI), supported by the World Wildlife Fund
(WWF) South Africa, reflects the increased support being given to SSGs. Eweg (2005) and Bates
Consulting (2005) note that such initiatives are important for improving the yields of sugarcane
and the socio-economic circumstances of these farmers.

The BMP project seeks to minimise the negative impacts that sugarcane farming has on the
environment, while enhancing the sugarcane yields and financia returns of the SSGs through
improved farming practices and better management. It was anticipated that the successful
introduction of BMPs would require a good understanding of the socio-economic and socio-
cultural conditions in the area. An investigation was therefore undertaken by the Institute of
Natural Resources to establish such an understanding (see Mahlangu and Lewis, 2008). This
short communication summarises the range of factors influencing and challenging the sugarcane
farming practices of SSGs, which will in turn influence the effectiveness of the proposed farm
level BMPs in improving the sustainability of these sugarcane farming operations.

Keywords: sugarcane, small-scale growers, SSGs, Best Management Practices, yields
Biography: Isaiah Mahlangu
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EVALUATION OF AN OPERATIONAL IRRIGATION ADVISORY
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Abstract

Small-scale sugarcane farmers in Pongola have been receiving real-time advice since 2004-2005
to enable them to optimally schedule irrigation. The advice is generated by the web-based My
Canesim system, which uses a crop model and online weather data to estimate the best schedule
of irrigations for individua fields. The aim of this short communication is to report on the
accuracy, reliability and impact of the advice at field and scheme level.

Observations of canopy cover, soil water status and cane yield in four fields in 2005-2006, and in
nine fields in 2006-2007, show that model simulations of these variables were reasonably
accurate when the model was supplied with accurate input data.

The extent of adherence to advice varied between seasons and between farmers. Some farmers
gained confidence in the advice and followed it more closely as time progressed. Some farmers
under-irrigated substantially, particularly in 2006-2007, due to low water supply and
inappropriate scheduling.

The number of subscribers to the service increased from 25 in 2005 to 41 in 2007, out of a
possible 47. A survey amongst users showed that most farmers:

found the advice useful and easy to understand, and trusted the advice most of time,

became more aware of the importance of irrigation scheduling in increasing revenue and
reducing costs, and

have changed irrigation practices because of the advice.

Results suggest that it would be beneficial to continue the service to Pongola farmers and to
explore opportunities to launch similar servicesin other irrigated areas of the sugar industry.

Keywords. SMS, sugarcane, irrigation, scheduling, small-scale growers, Canesim, crop model
Biography: Nkosinathi Kaptein
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Abstract

As part of an energy efficiency study, the temperature of the juice coming out of a cane diffuser
was decreased from £75 to +50°C. The lower temperature would provide a greater temperature
difference between the shell and tube side of the primary heaters and allow the factory to use a
lower evaporator bleed for this purpose. To produce alower temperature juice out of the diffuser,
the scalding juice temperature needed to be lowered. In practice it is believed that high scalding
juice temperatures produce good sucrose extractions. A plant level test was conducted over five
days to assess the effect of lower scalding juice temperature on sucrose extraction. Dropping the
scalding juice temperature from 97 to 57°C had no detrimental effect on extraction. The trial
results are presented and diffuser theory is explored to try to understand this finding.

Keywords. cane diffuser, extraction, scalding juice, diffuser juice temperature, diffuser theory, primary
juice heating.
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Abstract

Sugarcane starch is a naturally occurring polysaccharide in sugarcane and consists of a mixture
of linear and branched glucose molecules. Starch varies with cane variety and growing
conditions and is particularly high in immature sugarcane. The presence of excessive starch in a
cane sugar factory is known to cause, among other things, boiling and viscosity related problems
and raw sugar filterability impairment, particularly in carbonatation refineries.

Since starch is introduced into the sugar factory with the cane, at particular times of the year the
factory has little choice but to deal with high levels of starch in the milling process itself. The
application of modified strains of Bacillus licheniformis a-amylase (high temperature stable
enzymes) to juice in the third or fourth evaporator effects has been practised in South Africa for
more than 30 years, and is currently used as needed by five of the 14 South African factories.

The prevalence of diffusers in the South African sugar industry alows for the possibility of
dosing a-amylase before clarification. This has the advantage that the stable a-amylase will be
deactivated and possibly removed in the clarifier mud. It would also alow for the use of higher
dosage rates of the enzyme at times when excessive starch enters the factory.

The paper discusses some work in this regard with results from two factory trials during
consecutive seasons (2006-2007 and 2007-2008).

Keywords: sugar factory, factory process, starch, a-amylase, diffuser, diffuser juice, hydrolysis, enzyme,
activity
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OPTIMISING BAGASSE DEWATERING IN A CANE DIFFUSER
AT SEZELA SUGAR FACTORY
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Abstract

Sezela sugar factory changed to cane diffusion in the 1982-1983 season. Over a 25-year period
the bagasse moisture was decreased from 52.01% to 46.85%. This paper describes some of the
changes that took place over this period that contributed to the reduction of bagasse moistures.
The value of bagasse as a fuel can be enhanced by decreasing its moisture content. Typical
dewatering roll settings are shown for the 2006-2007 season. The relationship between bagasse
moisture, bagasse calorific value and the coal equivalent is shown.

Keywords: cane diffuser, bagasse dewatering, calorific value of bagasse, mill settings, pressure feeders,
bagasse moisture
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Abstract

South African raw sugar factories face continuous pressure to improve both the quality and
quantity of raw sugar produced. Many non-sucrose impurities, both organic and inorganic,
adversely affect the extraction, recovery and final quality of sucrose recovered. Melassigenic
compounds inhibit the recovery of sucrose. If some of these impurities could be more completely
removed earlier in the processit is possible that sucrose recovery costs could be reduced.

Polyaluminium chloride (PAC) type chemicals are used as coagulants in water purification and
waste water treatment. Some work done in the USA showed promise in using PAC as auxiliary
flocculants in the clarification of sugarcanejuice.

A number of different PAC samples were obtained from local chemical suppliersfor screening in
laboratory clarification trials specifically for evaluating the effect on juice colour. Results were
encouraging, with the best colour reduction being 46% compared to a control sample. Effects on
mud levels and the mud settling rates were observed for some of the products.

Keywords: clarification, colour, polysaccharides, turbidity, non-sucrose, coagulants
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Abstract

Colour removal is the chief cost centre of sugar refineries, hence, by reducing the colour of the
raw sugar to be processed, the level of processing and costs incurred by a refinery are also
reduced. A lower colour raw sugar is thus highly marketable.

There are a number of proven technologies that can be applied in raw sugar mills to control and
reduce raw sugar colour. These mechanisms are reviewed in order to identify effective and
economically viable means of reducing the colour of South African raw sugars to a reasonable
level, ca1l 000 ICUMSA units.

The technol ogies include:

syrup flotation clarification

juice and syrup sulphitation

alternative boiling schemes

double curing of C-massecuites

additional washing in centrifugals

the use of specialised chemicals and flocculants during clarification
hydrogen peroxide in wash water during centrifugation.

Keywords: colour, raw sugar colour, colour removal, sulphitation, syrup clarification, hydrogen peroxide
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Abstract

Sezela sugar factory uses long tube climbing film evaporators of the Kestner type for first effect
evaporation. The plant trial showed that the K estner specific evaporation rate (kg/m?/h) and heat
transfer coefficient can be improved by increasing the tube wetting rate (kg/min/tube). Increasing
the wetting rate by 62% increased the specific evaporation rate by 40%.

Biography: Sinthi Rama

Sinthi Rama is the assistant production manager at Sezela sugar mill. She is a chemical
engineering graduate. She was a process EIT at Umfolozi and Noodsberg sugar mills. She has
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Abstract

The Amatikulu mill panfloor had areas which needed design improvements for efficient running
of the factory. The pipes for venting heavy and light incondensable gases were separated in all
the 85 m® batch pans to improve the rate of heat transfer. Changes made to the molasses feed
ring in the main C-massecuite pan improved circulation and reduced massecuite temperatures,
thereby reducing possible Maillard reactions. The condensate removal system in the vacuum pan
was modified, and this resulted in reduced water hammer and improved pan circulation. The
injection water exit troughs in the internal condensers of the B- and C-massecuite pans were
extended to eliminate intermittent flooding of the pans. This paper reviews practical work done
during the 2006-2007 off-crop which led to improved sucrose recoveries at the Amatikulu mill.

Keywords: factory process, panfloor, incondensable gases, condensate removal, feed rings, condensers,
vacuum pans
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Abstract

Pith/fibre ratio is presently used to characterise the millability of sugarcane. The pith/fibre ratio
is measured using an instrument that separates the pith from the fibre of shredded cane samples
using different sized mesh screens/sieves. The instrument uses water and air for separation. This
method relies on complete separation of pith and fibre which is not always achieved, and it also
assumes that the densities of pith and fibre are equal. Looking at the pith and fibre in detail under
a microscope will give a better indication of the distribution of fibre and pith in sugarcane. The
suitability of using a stereomicroscope to measure the pith/fibre content of different cane
varieties is considered, and the method and techniques used in the measurement are given.
Comparisons between the new method and standard methods are shown. The advantages,
disadvantages and applications of this new measuring technique are discussed.

Keywords: pith/fibre ratio, sugarcane, varieties, stereomicroscope
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Abstract

To determine the size that a machine needs to be to perform its function requires an
understanding of the forces involved to manipulate the product to satisfy the process
reguirements. The determination of the forces involved in the feeding of whole stick cane is one
such application. To save on capital expenditure, it is necessary to size the mechanical equipment
correctly for the application.

The dtiffness characteristics of a bundle of whole stick cane were determined using a static
compression test by measuring the compressive force for given compression displacements. This
information was used as input into a model to determine the compression forces and motor
power required for compressing whole stick cane on a conveyor from a free height to a selected
compressed height. In addition to this the change in density could be determined.

Keywords: sugarcane, handling, whole stick, stiffness, forces, power, model
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Abstract

The use of ultrasound to determine the solids content and particle size distribution of a
suspension of solid particles (such as crystals) in a liquid medium has specific advantages over
other techniques. The measurement is not affected by vibrations or changes in the flow velocity
and can be applied under extreme pH, pressure and abrasive conditions. The technique is non-
destructive and non-invasive, there is no sample preparation and measurements are quick. The
instruments that are commercially available can handle high viscosity and opaque and dark
suspensions.

In general, the measurement occurs in two steps. the actual measurement using a range of
frequencies and the interpretation of the results using mathematical modelling. The crystal size
distribution (CSD) can then be calculated in terms of the solids content or density distribution.
Parameters such as the mean crystal size and the percentage of crystals by mass that falls within
certain cumulative percentage fractions in the distribution can be determined.

Samples of A- and C-massecuite were analysed using one of the commercially available
instruments. While results did not correlate to those obtained using the conventional Sugar
Milling Research Ingtitute CSD analysis, the potential of using this technique in the sugar
industry is unmistakable. Further work is needed to develop the equations specifically for a
massecuite environment. However, the cost of the instruments may discourage its application.

Keywords: sugar crystals, crystal size distribution, analyses, ultrasound, masseculite, laboratory
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Abstract

When considering data-logging for experiments, times have changed since the days when an
analogue to digital card was chosen and an electronic expert was given the task of connecting a
transducer to the computer. The Sugar Milling Research Institute has a pilot pan for research into
various areas of sugar factory process, such as ideal molasses exhaustion. The data logging
system originally installed on the pan used a system based on the Philips I°C communication
protocol. This system was implemented relying on interna timing in the computer. With the
rapid increase in computing speedsit is no longer possible to support the legacy hardware.

It was thus decided that the obsolete hardware should be replaced with commercial off-the-shelf
components. Several communication architectures were evaluated to decide on which one to use.
The conclusion was that a universal standard which embraces modern technologies has yet to
emerge. After considering several of the architectures, Modbus over Ethernet was chosen since
support was available from many sources.

This paper considers the ways in which systems can be developed, and highlights how devices
can be added or replaced and integrated into the system, often requiring only small changes in
configuration. The system can be independent of supplier and eliminate the need for specialist
electronic development.

Keywords: data-logging, laboratory equipment, Modbus, Ethernet, automation
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MONTE CARLO SIMULATION: AN ALTERNATIVE TO SINGLE POINT
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Abstract

Scenario planning is vital in many sugar industry projects, and the carrying out of a number of
sensitivity analyses (or ‘what if? scenarios) can prove to be a tedious exercise. Monte Carlo
simulation is atool that can be used to make thistask alot smpler and faster.

The time-consuming task of varying the individual inputsin atechnical or economic model using
single point entry can be overcome with the use of random number generation (Monte Carlo
simulation). The ability to define each variable input using probability frequency distributions
makes it possible to run a model on Excel that can vary values around a predefined mean in a
way that reflects the expected real-life behaviour of the variable in question. Most conventional
computer models can be adapted to include a random number generator in this way. The model
may be run numerous times and the multiple outputs obtained can be plotted on a probability
frequency distribution diagram to demonstrate the likelihood of achieving a desired objective.

This paper illustrates the use of Monte Carlo simulation to predict the detailed mass and energy
balance for an entire sugar factory. The total crush rate for the factory and the sucrose content of
the cane supply were varied using bell-shaped normal distribution curves. Inputs using Monte
Carlo simulation are not limited to two variables;, however, they were limited in this paper for
ease of illustration. The output obtained from the model was used to determine the availability of
V4 vapour from the evaporator station for use in juice heating, and to quantify the amount of
exhaust steam let-down that would be required to meet a shortage in V4 vapour supply. The
paper highlights the advantages of random number generation when compared to single point
data entry.

Keywords: sugar factory, modelling, simulation, Monte Carlo simulation
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Abstract

The use of traditiona rotating viscometers to measure the rheological properties of massecuite in
a sugar factory has not been suitable due to the presence of crystals in the massecuite, hence the
suitability of a pipeline viscometer to measure massecuite consistency was investigated. The
theoretical aspects of the viscometer and its ability to measure non-Newtonian fluids are
reviewed, and the results of comparisons between the pipeline viscometer and a traditional
rotating viscometer are given. The effects of crystal content and temperature on the consistency
of a final massecuite are discussed. Preliminary results show that the pipeline viscometer is
better suited to measuring the rheological properties of massecuite than traditional rotating
viscometers.

Keywords: massecuite, consistency, crystal content, viscometer, pipeline, viscosity
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Abstract

Capillary viscometry is a simple and inexpensive technique that can be used to measure and
compare the viscosities of syrups and of molasses. The technique was used to survey the
dynamic viscosities of evaporator syrups, and A-, B- and C-molasses from four Tongaat-Hulett
cane sugar factories throughout the 2006-2007 season. In addition, the effects of Brix, of purity
and of temperature on the dynamic viscosity of these streams were investigated.

The survey highlighted process and climatic effects on the dynamic viscosities. It was also
possible to investigate associations between high viscosities and poor factory performances.
Exponential models were used to quantify the effects of Brix, of temperature and of purity on the
dynamic viscosity of syrup and of molasses. Finally, an equation was derived to yield the
dynamic viscosity of molasses given the Brix, purity and temperature. It was concluded that
capillary viscometry can be a useful tool at the factories.

Keywords: sugar factory, viscosity, capillary, viscometry, survey, processing, dynamic viscosity
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Abstract

A Bruker Near Infra-red Spectrometer (NIRS) was purchased by the Sugar Milling Research
Institute for the weekly analysis of mixed juice and final molasses for the 2007-2008 season. The
NIRS system was set up for high sample throughput requiring minimal analysis time. Samples
were simultaneously tested by traditional laboratory methods as well as by NIRS, allowing
week-by-week analysis of the NIRS predictive capabilities.

Mixed juice comparisons were made for pol, Brix, conductivity ash, fructose, glucose and
sucrose. The NIRS predictions showed excellent precision, comparable to the laboratory method
tolerances. Molasses comparisons were made for pol, Brix, dry solids, conductivity ash, fructose,
glucose, sucrose and a target purity difference (TPD) calculated from the NIRS predictions. A
‘Hybrid TPD’ using a combination of laboratory and NIRS generated results was a so monitored.
For molasses samples the predictions showed improvement over previously published data.
Weekly differences between laboratory and NIRS results were monitored for each analyte for
each factory, and were a so pooled to create a season summary.

Keywords: analysis, calibrations, comparison, mixed juice, molasses, NIRS, quality control
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Abstract

Given the present international interest in cellulosic biomass as a feedstock for intermediate
chemicals and second generation biofuels, the characterisation of the feedstock is a critica
component of al current research. Established methods exist for characterising materials for use
in pulp and paper products (e.g. TAPPI and ASTM methods), but are not necessarily the best
methods for defining the suitability of the material as a biomass feedstock. This paper, in
addition to describing the standard methods of analysis, highlights proposed biomass anaytical
procedures for cellulose, hemicellulose and lignin and, where possible, relates them to bagasse.

Keywords: cellulosic biomass, analysis, sugarcane bagasse, cellulose, hemicellulose, lignin, biofuels
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MICROWAVE TECHNOLOGY:
AN UBIQUITOUSIN-LINE INSTRUMENT FOR MEASURING
DENSITY, TOTAL SOLIDSAND CONCENTRATION,
ESPECIALLY OF BRIX, IN TODAY'S SUGAR FACTORY
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Abstract

The use of microwaves for the measurement of concentration is one of the most modern
technologies recently introduced in the sugar industry for process management and control.
Measurement systems have been successfully employed for Brix control in both batch and
continuous pans in the sugar making process. Recent developments allow the technology to be
applied to virtualy al measurement points requiring variable determination and control of
concentration, density or total solidsin sugar plants.

Over the past few months new applications, especially concentration measurements in large
pipelines and measurements in tanks, melters and mixers, have shown that microwave
technology offers unique and innovative solutions to the sugar producing industry.

This paper discusses measurement experiences within South Africa and the rest of the world.
Examples will be given of microwave concentration measurements in large pipelines, mixers,
melters and vessels, with particular focus on the concentration measurement of magma, molasses
and milk of lime. The technical aspects, considerations and advantages of using microwave
technology will be outlined.

Keywords: factory process, microwaves, Brix, concentration, density, pan control, molasses, melter, milk
of lime, evaporators
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Festo branch office. An opportunity arose during which a family business, namely the J6 Engineering Co.
was established, which is a manufacturer of sawmill machinery in White River located in what is now
Mpumalanga Province. A distributorship for Festo pneumatic equipment and productsin the area was
created as Brenley Engineering Salesccin 1990, and operated as a one-man business which has
serviced Eastern Mpumalanga and Swaziland. During this period Brenley Engineering became well
established and recognized as the sole distributor for Festo by 1995 in the region. With the servicing of
local sugar and paper and pulp mills, when a sugar mill was approached for information by
proMtec, Brenley Engineering Sales was recommended by record of service. A distributorship of proMtec
was negotiated and started. Microwave density measurement isa new concept for the local sugar
industry. In a period of 36 months, during which equipment tests and performance trials were carried out,
the equipment has shown acceptance, all installed units in service have proved very successful.
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Abstract

With reference to case studies, this paper describes and discusses the use of CarboUA high
performance process aids for increasing sugar refinery and sugar mill process efficiency via
improvements in daily sugar process throughput (from increased operating Brix and/or higher
average process flow rates), an increase in conversion rate of feed sugar to raw sugar (mill) or

refined sugar (refinery), an associated reduction in energy, and improvements in final product
quality.

Keywords: refinery, mill, sugar, production, energy, efficiency
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INTEGRATION OF PLATE FALLING FILM TECHNOLOGY
INTO MULTIPLE-EFFECT EVAPORATOR STATIONS
IN THE CANE SUGAR INDUSTRY
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Abstract

Some modern cane sugar factories manage to increase the profitability of their expanding
operations through substantial increases in revenue and reductions in production costs. Any
thorough economical analysis nowadays will consider not only quantitative growth, but also
product quality enhancement through modification of principa hardware. The use of traditional
methods needs to be relieved by the implementation of modern technologies. This paper deals
with the integration of a proven, reliable and sophisticated technology in the evaporation process,
that will provide technical solutions for the optimisation of steam consumption. Furthermore, the
technology will also increase product yield by reducing sugar losses due to sucrose inversion.

Pate falling film evaporation technology has shown significant advantages over conventional
evaporator designs in terms of lower retention time, smaller effective temperature differences
and higher overall heat transfer coefficients. Operation data from current references endorse the
repute of this sugar process enhancement technology.

The possibility of retrofitting the existing, individual evaporator bodies within a multi-effect
evaporator station with plate pack systems will enable technol ogy-driven management to benefit
from this solution to excessive steam consumption. Endorsements from distinguished cane sugar
processing industries substantiate the effectiveness, efficiency and feasibility of this technology,
which has dready conquered the beet sugar industry and is ready to provide equivalent
advantages to the cane sugar industry.

Keywords: factory process, plate falling film technology, multiple-effect evaporation, retrofit, retention
time, colour formation, sugar losses, sucrose inversion, OHTC, chemical cleaning
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Abstract

The implications of using bagasse solely as fuel for the boilers in a cane sugar factory are a
constant emission of CO, into the atmosphere for two-thirds of each year, and the consequential
pollution of the air and the environment. Sugarcane bagasse should be used as a raw material for
co-generation of electricity, as a cellulosic component in the production of paper and board, or as
abase for charcoal, furfural and cattle feed. It is therefore reasonabl e to seek ways of reducing its
combustion in factory boilers as much as possible.

As there is no bagasse in sugar beet, it has aways been essential to save energy in the beet sugar
industry. This presentation will show that, in both the beet and cane sugar industries, plate heat
exchangers are particularly suitable for saving energy, because their higher K-value allows a
closer temperature approach of the juice to the heating medium.

Keywords: factory process, plate heat exchanger, plate evaporator, raw mixed juice, clear juice,
centrifugal run-off, vapour
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Abstract

Growth of the biofuel industry has become a worldwide phenomenon. It has also become the
subject of a global debate on food versus fuel which, although not totally ascribable to biofuels,
does need a re-think in terms of sustainability. Elements of biofuel manufacture are agricultura
and natura resources that include land, water, fertilisers and the energy used in the
manufacturing process. In order to sustain demand in the biofuel industry, it is imperative that
appropriate technologies are selected, from choice of feedstock to the manufacturing process that
will cause the least degradation of the ecosystem, while being suitable for local communities and
their culture. Technological developments have made it possible to move from the trodden path
to look at newer feedstocks and choose the conversion process with the minimum negative effect
on the environment.

Keywords: ethanol, sustainability, biofuels, environment, technology, agriculture
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Abstract

In the past, sugar polarization measurements have dictated the use of non-environmentally
friendly sample preparation techniques, which further stresses the importance of lead-free
clarification methods. Lead-free clarification results in darkly coloured filtrates which are
transparent enough for near infrared (NIR) light, making the Sucromat VIS/NIR dual wavelength
automatic saccharimeter a suitable choice for al kinds of present ICUMSA methods and future
sugar polarization measurements without the use of toxic lead sub-acetate. The Anton Paar
Optotec Sucrolyser System consists of a Sucromat VIS/NIR saccharimeter, Abbemat HP
refractometer, EasyFilt and powerful Sugar Lab Software that allow for sugar pol measurements,
Brix and apparent purity of raw sugar intermediates and final products of the sugar
manufacturing process.

This comprehensive yet compact modular system guarantees increased sample throughput and
improved accuracy with full consideration to our environment.

Keywords:. sugar polarization, lead-free clarification, Sucromat VIS/NIR, ICUMSA
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Abstract

Current estimates indicate that the loss in yield of sugarcane from root-feeding nematodes
amounts to approximately R250 million per year. Tolerant varieties provide an inexpensive and
long-lasting option to reduce crop loss from nematodes. Currently, genotypes are selected on the
SASRI research farms without direct attention being given to their tolerance or susceptibility to
nematodes. Not much is known about the nematode communities that exist on the research farms
and whether these nematode communities exert sufficient selection pressure on the genotypesin
the selection programme.

The objectives of thiswork were (i) to characterise the plant breeding selection sites according to
their nematode communities, and (ii) to measure the effect that nematodes have on the yield of
varieties at plant breeding selection sites and thus identify the selection pressure for nematode
tolerance.

To achieve this, the 2nd stage single lines at six research farms were surveyed for nematode
populations. Results showed that Empangeni, Gingindlovu and Kearsney had similar nematode
profiles, whereas other research farms exhibited differences in nematode communities. For
example, Bruyns Hill and Glenside had higher numbers of Helicotylenchus, whereas Pongola
had higher numbers of Hemicycliophora and Rotylenchulus. The common variety at all sites,
NCo376, exhibited a ssimilar nematode community to other sugarcane clones at a particular site,
but a substantialy different community between sites. Yield data from single line trials showed
that nematode communities influenced selection at four of the six sites. Two variety x nematicide
trials were planted to assess the loss due to nematodes. At Empangeni, the yield responses
(which reflect crop loss) in the plant crop ranged from 10 to 27%. At Gingindlovu, the responses
in the plant crop ranged from 44 to 52%.

Keywords. nematodes, plant breeding, selection, sugarcane, yield
Biography: Shaun Berry
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Abstract

In 2004, sugarcane thrips Fulmekiola serrata (Kobus) (Thysanoptera: Thripidae) was for the first
time detected in southern African sugarcane. Since then it has become widespread in South
Africa, and any control strategy would benefit from identifying and monitoring damage caused
by this pest. Imaging spectroscopy is being investigated for this purpose, and is used in
conjunction with space-borne remote sensing at regional and farm level. Hand-held devices are
used at field or sub-field level. In this study, a hand-held field spectroradiometer was used at |eaf
level in the 350-2500 nm range of the electromagnetic spectrum. Reflectance spectra of thrips-
damaged sugarcane leaves from varieties N19 and N12 were investigated. Significant differences
in spectral reflectance were detected in leaves with increasing levels of thrips damage.
Wavebands in the red edge region of the visible portion of the electromagnetic spectrum gave the
highest significant differences. It is hypothesised that this could possibly be associated with
thrips-induced chlorophyll and nitrogen deficiencies.

Keywords: sugarcane thrips; Fulmekiola serrata, Thysanoptera, imaging spectroscopy
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Abstract

Since the first outbreak of Eldana saccharina in 1939, this stalk borer has become the major pest
of sugarcane in South Africa. Recent surveys revealed that the distribution of E. saccharina in
the country is not confined to the sugarcane producing areas, but is much wider than previously
reported. The current distribution extends from Thohoyandou in Limpopo province in the north
to Mkambati Nature Reserve in the Eastern Cape province in the south. The western limit is now
Boskop dam, close to Potchefstroom in the North-West province. The indigenous host plant
range of the insect has also increased. The presence of E. saccharina in indigenous grasses in the
major maize producing region of South Africaintroduces the risk of its adaptation to maize. This
risk is exacerbated by climate changes in the region which make the environment increasingly
favourable for E. saccharina population build-up.

Keywords: sugarcane, Eldana saccharina, stalk borer, maize, climate change, indigenous host plants,
South Africa
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Abstract

Behavioural, population and ecological studies of animals and insects commonly employ mark-
release-recapture techniques. Dyes incorporated into edible oil have commonly been used to
mark many Lepidopteran pests. Two oil soluble dyes, Sudan Red 7B and Calco Red N1700,
were incorporated into the diet used to rear Eldana saccharina Walker (Lepidoptera: Pyralidae),
the most serious pest of sugarcane in South Africa. The dyes, which are taken up in the fat bodies
of the target insect, allow laboratory-reared adults to be distinguished from their wild
counterparts caught in traps. However, the use of dyes can have detrimental effects on the
developmental biology, fecundity and fertility of insects. It was found that Sudan Red reduced E.
saccharina adult emergence by 38% and fecundity by 70%, and significantly prolonged
development time. Development time was measured as % Pupation at the time of sampling.
Pupation was reduced by 46% in the Sudan Red treatment compared to the control, athough sex
ratio and fertility were not significantly affected. Calco Red, in contrast, had no significant effect
on the developmenta and reproductive biology of this insect, and is therefore more suitable for
marking E. saccharina.

This breakthrough allows marked adults to be used in mating, field dispersion and population
estimation studies. Such information is important for the formulation of sterile insect technology
and mating disruption control options for E. saccharina, both of which are currently being
researched at SASRI for the benefit of the South African sugar industry.

Keywords: Eldana saccharina, Calco Red, Sudan Red, marking, reproductive biology

Biography: Angela Walton

Angela Walton has been working at SASRI in the Insect Rearing Unit for the past 10 years.

Sheiscurrently registered for a MSc with the University of Stellenbosch. The topic of her study
is Radiation biology of Eldana saccharina Walker.
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USE OF CROPGUARD® TO IMPROVE SUGARCANE YIELD
ON NEMATODE-INFESTED SOILS OF SOUTH AFRICA
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Abstract

CropGuard®, an emulsifiable concentrate containing 90% (900 g/L) furfural, is registered in
South Africa as a contact nematicide on a number of crops, including sugarcane. The effect of
CropGuard® on sugarcane growth and yield on nematode-infested, sandy soils was examined in
five trials, conducted between 2005 and 2007. Two trials were established under irrigated
conditions and two under rainfed conditions. Both sets of trials included a plant crop and a
ratoon. The fifth trial, a ratoon crop under rainfed conditions, examined the application of
CropGuard® with concentrated molasses stillage (CMS).

Under irrigated conditions, treatment of plant cane with CropGuard® at 25 L/ha produced a
significant increase in yield in tons cane/ha compared with the untreated control. None of the
other CropGuard® treatments (16, 33 and 50 L/ha) increased yield significantly. For irrigated
ratoon cane, none of the rates of CropGuard® improved cane yield, regardless of whether the
treatments were applied singly or split over time.

Under rainfed conditions, treatment of both plant and ratoon cane at the recommended
commercial rate of 50 L/ha had no effect on cane yield. However, increasing the rate to
100 L/ha resulted in a significant increase in yield. In addition, applying CropGuard® at
50 L/habut in amix with 3 000 L/ha CM S increased caneyield significantly.

Keywords: CropGuard®, furfural, nematodes, sugarcane, yield

Biography: Shaun Berry

Shaun Berry has worked at SASRI since 2001. His main area of research is in managing
nematode related problems of sugarcane. This research covers a wide range of disciplines: soil
health, variety choice, chemical and biological control, nematode community management, and

developing diagnostic methods. He has postgraduate degrees from the University of the
Witwater srand and a PhD from the University of Montpellier.
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SHORT COMMUNICATION

ESTIMATING THE ECONOMIC INJURY LEVEL AND THE ECONOMIC
THRESHOLD FOR THE USE OF FASTAC® AGAINST ELDANA
SACCHARINA (LEPIDOPTERA: PYRALIDAE)
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Abstract

Five years of results from insecticide trials assessing the value of using —cypermethrin
(Fastac®) against Eldana saccharina Walker (Lepidoptera: Pyralidae) were used to estimate the
Economic Injury Level (EIL) and the Economic Threshold (ET) for this pest. The analysis was
based on estimates of borer damage and larval numbers, and the impact of these on estimated
recoverable sugar (ERC%).

Results showed that the EIL, based on percentage internodes bored (% 1B) was more reliable
than estimates based on larval numbers, and was estimated to be 5.8% IB (+1.33) or 7.2% IB
(£1.75), at treatment efficacy levels of 50% and 40% respectively. Least reliable were estimates
based on assessments of larval numbers. This was attributed to the poor association between
larval populations and intensity of damage over time.

Based on estimates of the rate of damage accumulation over time the ET, based on % IB and
ERC%, was estimated to be approximately 3% IB, assuming a 40% treatment efficacy. Such
estimates provide useful measures that can aid in deciding whether or not the use of an
insecticideisjustified.

Keywords: Eldana saccharina, sugarcane, stalk borer, economic injury level, economic threshold

Biography: Graeme Ledlie

Graeme Ledlie has been involved in pest control in the industry for 33 years. Initially his
activities involved monitoring the distribution and spread of Eldana. This developed into
assessing the impact of predators on Eldana as well as rearing and releasing parasitoids and
pathogens against this pest. Latterly he has been involved in examining host plant resistance
against eldana and most recently involved in the use and development of insecticides for Eldana
control.
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Abstract

Soil organic matter influences numerous soil properties and processes, including bulk density,
structure, temperature, water relations, nutrient availability and biological activity. With the
advent of more efficient and rapid analytical techniques (e.g. near-infrared spectroscopy and
automated combustion), most soil testing services now routinely report total carbon or organic
matter contents of soils. For these data to be of practical use there must, however, be an
appreciation of the factors and processes regulating organic carbon levels in soils, while
guidelines on what constitutes optimum or ‘threshold’ carbon levels would also be of great value
to field practitioners.

The carbon contents of most agricultural soils in South Africa fal in the range 0.1 to 9%. The
two most important factors accounting for variations in carbon contents are soil management
practices and soil texture. Tillage leads to decreases in carbon contents due to accelerated
oxidation of organic matter. Under no-till cropping or perennia pastures, organic matter is
conserved, or may be built up if these systems are established on soils that were previously
subjected to intensive tillage. Organic carbon levels increase with increasing clay content, due to
clays affording some protection against the oxidation of organic matter. Applications of
inorganic fertilisers and lime, where accompanied by increased biomass production, result in
increases in soil carbon contents. In the case of sugarcane, long-term experimentation indicates
that there is a steady decline in carbon contents with time; however, trashing as opposed to
burning has significant beneficial effects in terms of arresting this decline and improving soil
quality in the top 100 mm of the profile. Indications are that soil sampling depths currently
advocated for routine soil fertility evaluations may be excessive in terms of characterising the
contributions of organic matter to soil health.

Keywords: sugarcane, soil organic matter, organic carbon, tillage, soil texture, burning, trashing

Biography: Neil Miles

Dr Neil Miles is a senior soil scientist at the South African Sugarcane Research Institute. He
received his PhD in Soil Science from the University of Natal in 1986. Prior to his appointment
at SASRI in 2007, he worked for the KwaZulu-Natal Department of Agriculture and
Environmental Affairs, where he managed the Analytical Advisory Services and conducted
research into the nutritional requirements of intensive pastures. His current research focusison
the nutritional requirements of sugarcane. Dr Milesis senior author of fifteen peer-reviewed
publications.

50



DRIP IRRIGATED SUGARCANE RESPONSE TO NITROGEN
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Abstract

Two identical subsurface drip irrigated experiments were established at the SASRI research
farm in Mpumalanga province, on a shallow Shortlands form soil (30% clay), with a medium N
mineralisation potential. The first trial was planted in October 2002 (late season cycle) and the
second in May 2003 (early season cycle) The objectives were to measure the benefits of
fertigation by comparing sugarcane yield responses to a range of nitrogen rates applied in
standard dry form (solid) and by fertigation, to develop best management practice guidelines.
N32 and grown on a 12-month cropping cycle receiving nil, 48, 96 and 144 kg N/ha (solid and
by fertigation). All treatments were applied as two equal splits in the plant crop, and four equal
splits at bi-monthly intervals in the ratoon crops. Yield and quality parameters, the N uptake of
the above-ground parts of the crop were measured and used to determine nitrogen balances. The
improved nitrogen saving through fertigation and better recovery of sucrose were more marked
in the early than the late season cycle crops. The most likely reasons for the improved N use
efficiency are discussed.

Keywords: sugarcane, fertigation, nutrition, nitrogen, nitrogen use efficiency, nitrogen balances

Biography: Annett Weigel

Dr Annett Weigel is a German soil scientist who is currently visiting SASRI’ s crop nutrition and
soils section. She obtained her PhD in agronomy at the Martin-Luther University in Halle,
former East Germany, in 1992. After her graduation she worked for the Environmental
Research Centre in Leipzig-Halle, dealing with Soil Organic Matter, itsrole in soil fertility and
its interaction with the nitrogen cycle. Snce 1999 she has been working for the Saxony-Anhalt
Environmental Protection Agency in the Department of Soil protection and waste management
with primary focus on implementing the new German soil protection law. During her time at
SASRI so far she has helped to finish two projects dealing with improvement of nitrogen
efficiency and started one project setting up a sensitive method for detection of management-
caused short-term changes in soil carbon.
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MINERAL NITROGEN CONTENTSIN CANE-CROPPED VERTISOLS
OF SUDAN AND GUADELOUPE ASINFLUENCED BY UREA
APPLICATION MANAGEMENT
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Abstract

To obtain high yields in sugarcane, there must be adequate mineral nitrogen (N) in the rooting
zone of the crop. The effects of two methods of urea application management on soil mineral N
levels in ratoon cane at two sites were measured and compared. Both experiment sites were on
vertisols and received different irrigation practice. In Sudan (site S) cane is grown under furrow
irrigation, and urea is broadcast and then buried on the rows by hilling up. In Guadeloupe (site
G) cane is grown rainfed with complementary drip irrigation, and urea is broadcast on and near
the cane rows.

Site G results showed that, one week after urea application, all applied N was recovered in the
topsoil. At site S, however, only 70% N was recovered. The results also revealed that at site S,
where yield was higher, the amount of mineral N in the topsoil was at a higher level than the pre-
application amount for afar longer period than at site G.

Of the application methods tested, the best commercial practice to extend the time that mineral N
is at an adequate level in the rooting zone, and thus enhancing cane yield, appears to be hilling-
up of the cane rows after broadcasting the urea.

Keywords: sugarcane, nitrogen, urea, fertiliser, hilling-up, broadcasting, vertisol, irrigation

Biography: Marinus Brouwers

Dr Marinus Brouwersis a senior agropedologist at the French Agricultural Research Centre for
International Development (CIRAD) and is at present finishing his cooperative research stay at
the South African Sugarcane Research Ingtitute (SASRI). He finished his MSc studies in
Wageningen in 1969 and has worked as an agropedologist in over 40 countries/states/territories
scattered over the 5 continents and two oceans. His work has included soil survey and mapping,
general soil science, soil physics & tillage in relation to land management, as well as
hydrological functioning of landscapes, and use of effluentsin farming.
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POSTER SUMMARY

EFFICACY OF GLYPHOSATE APPLIED TO SHORT- AND LONG-
STOLON CYNODON DACTYLON AND THE SEARCH FOR
ALTERNATIVE POST-EMERGENCE HERBICIDES
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Abstract

Cynodon dactylon (cynodon, kweek, couch grass) is a major weed in the South African sugar
industry. Current recommendations involve repeated applications of glyphosate. This poster
describes a screening tria to identify non-glyphosate treatments, the effect of tillage prior to
application of two herbicides, and the effect of two herbicides on crop yield.

Fluazifop-butyl, imazapyr and glyphosate al provided >95% control for up to 19 weeks after
treatment (WAT). Imazapyr was selected for further consideration in the tillage and
phytotoxicity trials. Treatment of long-stolon C. dactylon (without tillage) with glyphosate and
imazapyr provided 90% control at 20 WAT for both herbicides. In short-stolon C. dactylon (with
prior tillage), glyphosate efficacy was reduced to 60% at 12 WAT, whereas imazapyr provided
90% control for up to 20 WAT. Imazapyr was compared with glyphosate with respect to crop
damage and in one trial was not significantly more phytotoxic than glyphosate to sugarcane
planted at least 6 WAT.

Conclusions are that (a) imazapyr is a promising candidate for C. dactylon control, with further
work required to provide recommendations for this product, and (b) minimum tillage using
glyphosate for sugarcane eradication is preferred to ploughing out stools in C. dactylon infested
fields.

Keywords: Cynodon dactylon, sugarcane, chemical control, tillage
Biography: Peta Campbell

Dr Peta Campbell is a senior researcher at the South African Sugarcane Research Institute
(SASRI). Shereceived her PhD from the University of KwaZulu-Natal, Pietermaritzourg in 1991,
after studying the reproductive potential of a major forestry weed. Prior to this appointment, she
worked for 20 years at the Plant Protection search Institute (Agricultural Research Council) as
an agricultural researcher and project leader. Current research focus involves developing
integrated control strategies for creeping grasses and improving minimum tillage
recommendations. She is the author of 18 peer-reviewed publications, around 40 popular
publications, and is a fellow of the South African Weed Science Society.
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OCCURRENCE, ABUNDANCE AND DISTRIBUTION OF PLANT
PARASITIC NEMATODESASSOCIATED WITH SUGARCANE IN
WESTERN KENYA
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Abstract

There has been a decline in sugarcane yields in Kenya from an average of 90.86 t/hain 1996 to
71.46 t/ha by 2005. Severa factors have contributed to this decline among which are plant
parasitic nematodes. This poster summary describes an attempt to identify plant parasitic
nematodes associated with the sugarcane crop in western Kenya and factors influencing
nematode distribution.

Keywords: soil texture, organic products, crop cycle, Pratylenchus spp., Scutellonema spp., Meloidogyne
SPp.



POSTER SUMMARY

EFFECT OF PLANT DENSITY ON SEEDCANE YIELD
OF TISSUE CULTURED CANE PLANTLETS
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Abstract

Tissue cultured plantlets of two sugarcane (Saccharum spp.) cultivars were planted at three
interrow spacing of 0.5 m, 1.0 m and 1.5 m in a randomised complete block design, replicated
four times in Mtwapa (Kenya). Measurements of agronomic parameters that included brix, girth,
stalk height and millable stalk population were recorded. Data were subjected to analysis of
variance, and preliminary results show that for variety KEN 82-808 highest mean valuesin terms
of attributes measured were realised at an interrow spacing of 1.5 m. For variety Phil 54-60, most
attributes were realised at an interrow spacing of 1.0 m.

Key words: Saccharum spp., seedcane, tissue culture, row spacing, variety, Kenya

Biography: Calleb Olweny

Calleb Olweny is a research scientist with Kenya sugar research foundation, in charge of
sugarcane breeding and variety testing. He also heads the Biotechnology program of the
ingtitution. Mr Olweny has a bachelors degree in agriculture from Egerton university (Kenya)
and a masters degree in genetics and plant breeding from university of Nairobi - Kenya.

55



POSTER SUMMARY
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Abstract

Solar and net radiation (Rs, Rn) are important variables determining crop growth and water use,
but are not widely measured and are therefore often estimated. Rs can be estimated from
sunshine duration using the Angstrom-Prescott equation. Rn can be estimated from measured or
estimated Rs, using the Wright equation. The objective of this study was to evaluate the accuracy
of these methods at Mount Edgecombe and Pongola, and assess its impact on sugarcane
reference evapotranspiration (ETo) and growth (Pnet) estimates. Rs estimates were generally
higher than measured values at both sites, especialy on cloudy days. The percentage biasin Rs
estimates causes differences of magnitude in calculated crop growth. Rn is overestimated at low
Rn values and underestimated at high Rn values, more so for estimates from sunshine duration
than for estimates from measured Rs. Empirical parameters in the estimation equations need
calibration for different levels of cloud cover, time of year and site. This should improve
estimates of Rs, Rn, ETo and Pnet.

Keywords: estimation, solar radiation, net radiation, sunshine duration, accuracy, sugarcane
Biography: Phillemon Sithole

Phillemon Sithole is studying towards his PhD in Agrometeorology with the University of Free
Sate in Bloemfontein. He is doing his PhD research project with the South African Sugarcane
Research Ingtitute (SASRI). He is evaluating the methods of estimating solar and net radiation
used in the South African sugar industry with a view to improve the accuracy of modelled
sugarcane water use and biomass accumulation. Phillemon completed his MSc in
Agrometereology at the University of Zimabwe in 2005.
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WAY MJ

South African Sugarcane Research Institute, Private Bag X02, Mount Edgecombe, 4300, South Africa
mike.way@sugar.org.za

Abstract

The South African Sugarcane Research Ingtitute (SASRI) is researching an Area-Wide
Integrated Pest Management (AW-IPM) strategy against sugarcane thrips, Fulmekiola serrata
(Kobus) (Thysanoptera: Thripidae). Unique monitoring techniques successfully implemented
provided faunal complexes that might include natural enemies within leaf spindles. Twenty-eight
Thysanoptera taxa from three families, namely Thripidae, Phlaeothripidae and Aeolothripidae,
were distinguished. F. serrata were by far the predominant species. Many taxa were scarce or
singletons. Anthocoridae: possibly Orius sp.; Staphylinidae: Oxytelinag; Chrysomelidae:
Alticinae: Chaetocnema sp.; Curculionidae: Scolytinae; Coccinellidae: Scymninae: Nephus cf.
voeltzkowi Weise and Scymnus sp.; Corylophidae, Formicidae: Anoplolepis sp.; indeterminate
Lepidoptera; Cicadellidae: Cicadulina niger Ghauri; Laelapidae: Mesostigmata: Ololaelaps sp.
(soil predatory mite); Araneae: Clubionidae: Clubiona sp.; Thomisidae: Firmicus sp. were
recovered.

Keywords: sugarcane, Thysanoptera, Thripidae, Fulmekiola serrata, sugarcane thrips, South Africa

Biography: Mike Way

Mike Way is an entomologist in the Crop Biology Resource Centre (CBRU) at the South African
Sugarcane Research Institute (SASRI). His research focuses on monitoring techniques, biology
and ecology of arthropod pests in sugarcane agroecosystems. He has been involved with
researching: (1) monitoring, yield loss, pest status, and factors influencing African borer
(Eldana saccharina) (2) distribution, abundance and white grub (Scarabaeioidae) species
assemblages in sugarcane (3) distribution, status, yield loss, seasonal and temporal population
patterns, natural enemies, effect of planting dates on sugarcane thrips (Fulmekiola serrata),
cataloguing thysanopteran species and arthropod communities in sugarcane leaf spindles in
southern African sugarcane. Heis a member of the Entomological Society of Southern Africa.
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Abstract

Sugarcane is subject to many vira infections that can cause serious yield losses. The
development of diagnostic tools and the study of emerging viruses in sugarcane are essential for
viral disease control. Pathogen detection and identification are important, especialy in
guarantine procedures to prevent the introduction of exotic diseases into the South African sugar
industry. The Potyviridae (transmitted by aphids and which include Sugarcane mosaic virus, the
causal agent of sugarcane mosaic) and the Geminiviridae (which include Sugarcane streak virus
(SSV) and Maize streak virus (MSV)) are important pathogenic viral families. The
Caulimoviridae, that include badnaviruses such as Sugarcane bacilliform virus and Banana
streak virus (causing streak in bananas) can also become a threat to the sugar industry. The
Closteroviridae cause diseases such as beet yellows (caused by Beet yellows virus) and wheat
yellow leaf (caused by Wheat yellow leaf virus) that may also be a potential threat to sugarcane.

The aim of this project was to design generic primers for the detection of al viral families that
can possibly infect sugarcane. New molecular tests were introduced in the SASRI quarantine
glasshouse as aresult of this project. These tests include the detection of Maize streak virus with
the polymerase chain reaction (PCR), Sugarcane bacilliform virus (PCR), Peanut clump virus
with reverse transcriptase (RT-PCR), a wider range of species in the Potyviridae family (RT-
PCR) as well as a protocol to amplify Tospovirus species vectored by thrips. Using primers from
the current study, Maize streak virus was recently identified on cultivar N44, a first report of
MSV infecting sugarcane in South Africa.

Keywords:. sugarcane, diseases, viruses, quarantine, molecular detection
Biography: Tania van Antwer pen

Tania is a plant pathologist at SASRI and has been working at SASRI for almost 18 years. She
obtained her Masters degree in Plant biotechnology from the University of Sellenbosch in 1999.
Sheis currently in charge of sugarcane quarantine in South Africa and is also doing research on
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Abstract

Sugarcane smut (Ustilago scitaminea H& P Sydow) in Zimbabwe was first recorded in 1946, and
remains the most economically important fungal disease of the crop. The disease is estimated to
reduce sugarcane yields by 15% in susceptible varieties such as NCo376. Various control
measures, including the replacement of susceptible varieties with more resistant varieties,
voluntary and regulated seedcane certification schemes, systematic roguing of diseased plants
and treatment of seedcane setts with fungicides before planting, have been introduced in an
integrated manner to manage the disease, with varying levels of success.

This paper describes survey methods used in the Zimbabwe sugar industry to determine the
incidence of smut in commercial fields across the industry. It explains the increases and
decreases in smut incidence from 1972 to 2007 in response to management interventions. The
negative impact of land reforms in Zimbabwe on the prevalence of smut is also highlighted. The
paper argues that the future of smut control lies in widespread adoption of resistant varieties by
growers.

Keywords: Zimbabwe, sugarcane, smut, Ustilago scitaminea, disease control, disease resistance
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Abstract

Severe and widespread brown rust infections in sugarcane, caused by Puccinia melanocephala,
result in substantial yield losses and limit the planting of otherwise good varieties. The severity
of brown rust is often variable within a field. This has been linked to differences in levels and
proportions of certain plant nutrients, which in turn affect the nutrient balance within the plant,
potentially promoting rust development. The aim of this study was to identify the nutrients (or
nutrient interactions) that influence the development of brown rust by undertaking transect
studies in fields showing variable rust severity at two locations. Severe rust infections were
associated with high soil levels of a number of nutrients including K, Ca, Mg and Mn, and lower
levels of Fe at both locations. Manganese levels were lower in leaves with severe rust, but Si
levels were higher. The results suggest that excessive amounts of nutrients in the soil may
increase the likelihood of severe rust infections and that nutrient antagonisms, particularly to Mn
uptake, are implicated in infection by brown rust.

Keywords: sugarcane, brown rust, Puccinia melanocephala, nutrition, disease management

Biography: Sharon McFarlane

Sharon McFarlane is a Plant Pathologist at SASRI. She joined the research institute in 1989
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She later received an MSc from the School of Life and Environmental Sciences, University of
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Abstract

The South African sugar industry transports in excess of 20 million tons of sugarcane per annum,
equating to approximately 800 000 road consignments. This entails substantial expenditure on
vehicle capital and operational costs. Weight reduction of a transport vehicle body significantly
reduces transport costs. In this study, the design of a sugarcane truck is optimised. The basic
starting parameters were acquired from various truck trailers in operation in South Africa, and
were optimised with respect to mass, through various optimisation analyses. The objective was
to decrease the overal tare mass of the vehicle while improving its structural integrity. This will
result in an increase in payload, thereby reducing the transportation cost of raw sugarcane.

Keywords: sugarcane, design optimisation, truck-trailer, tare mass, sugarcane transport, transportations
cost, finite element analysis

Biography: Peter Lyne

Peter Lyne is a Principal Engineer at the South African Sugarcane Research institute (SASRI).
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these topics. Peter was involved in supervising the research done by Smon Cowling.
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Abstract

In South Africa there are two methods of harvesting sugarcane, manual and mechanical, of
which manual harvesting is currently the dominant method. However, manual harvesting is by
nature labour intensive and can be significantly influenced by issues such as HIV/AIDS
infection, government grants and industrial projects (e.g. water and electricity reticulation,
housing and ‘2010’). A significant proportion of South Africa’s sugarcane is planted on steep
topography where mechanical harvesters are unable to operate. It has therefore become
important to re-evaluate and redesign manual cane cutting devices in an attempt to make
sugarcane cutting easier, more economic and efficient. Mr J van Tichelen introduced the idea of
using a small self-propelled sickle bar mower to harvest sugarcane under various conditions. In
partnership with Ennepetaler Schneid- und Mahtechnik GmbH & Co. KG, a machine was
developed that is semi-mechanised, uses unskilled labour and harvests sugarcane effectively and
economically. This machine is called the CaneThumper®. Illovo Sugar Ltd, Sezela, on the South
Coast of KwaZulu-Natal province, realised the severity of the problem caused by the shortage of
cane cutters and were the first to implement a commercial CaneThumper® system. This paper
outlines the results with regard to productivity, efficiency and economics of cutting, and the
overall acceptance of the semi-mechanised harvester in the South African sugar industry.

Keywords: sugarcane, mechanical harvesting, semi-mechanised harvesting, manual harvesting,
CaneThumper®, efficiency, economics
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Abstract

Soil compaction is often studied by comparing virgin sites to commercial fields with along-term
cultivation history. The establishment of a new research farm in avirgin area of the Mpumalanga
province in South Africa provided an opportunity to induce compaction to quantify the buffer
capacity of avirgin soil against degradation of its soil physical properties.

The soil of the trial site is a shallow (£0.4 m) Cambisol with uniform texture (+44% clay), and
3.8% organic matter in the A-horizon, overlying weathered basalt. Row spacings were 1.5 m and
1.8 m, and only haulage vehicles with matching wheel spacings were alowed in the field.
Compaction treatments, starting after harvest of the plant crop in 2003, consisted of pressure
applied with commercial 30 ton capacity |loaded haulage vehicles fitted with either radial tyres or
high flotation tyres. After harvest the soil was kept dry in one part of the field and watered
elsewhere to create differential water contents at the time of treatment application.

Results showed reduced water infiltration rates, increased soil bulk density, increased penetration
resistance and reduced root distribution in al the compaction treatments. The treatments with a
higher water content were more susceptible to degradation.

It is concluded that even avirgin soil in good physical condition will be degraded over the period
of a few years to the physical threshold limits. The buffer capacity of this soil against
compaction (and therefore of most other soils) degraded over a period of only three years.
Permanent traffic lanes should therefore be considered essential in most agricultural systems to
protect the productive areas of fields. Proper spacing of interrows and the use of low pressure
high flotation tyres on all axles should be considered as additional measures to achieve this goal.
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Abstract

Mechanisation of the harvesting operation is increasing in the South African sugar industry to
solve problems associated with labour shortages. A modelling approach has been developed and
used to explore various impacts of mechanised harvesting on the integrated supply chain at the
Noodsberg mill. Through coupling a supply planning tool (MAGI®) with a logistics simulation
tool (ARENA™), two supply chain issues could be investigated, namely (i) how harvest
mechanisation would impact on the length of the milling season (LOMS) and total production,
and (ii) what infrastructure is required to harvest 75% of the crop mechanically, as opposed to
the current 16%. The models suggest that it would be valuable to reduce the LOMS by four
weeks at the beginning of the harvest season and four weeks at the end of the season, to avoid the
rainy periods. Modelling showed that the current logistics configuration at Noodsberg (16
harvesters and 195 transport vehicles) is over-sized and inefficient as far as cane supply is
concerned. It was estimated that between 7 and 13 harvesters, serviced by 17 to 28 trucks, would
support a 75% mechanised harvesting scenario. This discussion aso briefly explores a range of
other issues that will need to be addressed should mechanical harvesting be increased in the
Noodsberg area.
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Abstract

A survey of 19 sugarcane harvesters in Mpumalanga was conducted in order to benchmark wage
costs and tariff rates of manual harvesting contractors. The sample included 15 manua
harvesting contractors and 4 individual growers employing labour to harvest their crops.
Mpumalanga’ s manua harvesting contractors are able to harvest the crop at a lower cost than
individual growers. The grower’s ability to benefit from lower contractor harvesting cost is
dependent on their collective bargaining power. The Sectoral Determination for Farm Workers
(2002) ensures that, although contractors remove the daily management of a labour force, they
do not shield growers from their employer responsibilities. The Sectoral Determination
introduces contractor compliance, along with the tariff rate charged, as important factors when
negotiating new harvesting contracts. Two tiers of contractors exist in Mpumalanga: (i)
compliant contractors who pay a higher wage and provide superior non-wage benefits, but
charge a higher tariff, and (ii) non-compliant contractors who pay alower cash wage and provide
inferior non-wage benefits, but charge alower tariff.

Keywords: sugarcane, Mpumalanga, harvesting, contractors, benchmarking, minimum wages, Sectoral
Determination, Compliance
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Abstract

Route planning involves the determination of a path between any two or numerous points in
space, based on design objectives, such as minimum construction cost, maximum travel speed,
safety and minimum environmental impact. Because of the significant costs of transport in the
sugar industry, a model, named FastTrack, was developed to investigate route planning
opportunities in this industry. FastTrack integrates vehicle performance and spatial information
to derive optimal pathways for high bulk agricultural transportation in terms of efficiency and
economics. The model mathematically incorporates road construction and maintenance costs,
topographical terrain, land-use, vehicle performance specifications and annual sugarcane
volumes to determine the most cost effective route from a production region to a mill. A small
portion of the Noodsberg mill region was selected as a case study area. In this area,
approximately 70 000 tons of cane currently travels along the 9 km main road to the mill. A
shorter 7 km route that cuts through the current farming landscape, may present a more
economical aternative. This case study should sufficiently test and demonstrate the capabilities
of the FastTrack model.
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Abstract

Transport logistics systems typicaly evolve as networks over time, which may result in system
rigidity and cause changes to become expensive and time consuming. In this study a logistics
model, named TranSwarm, was developed to simulate sugarcane harvesting, transport and mill-
yard activities for a mill supply area. The am was to (i) simulate produce flow, and (ii) alow
individual working entities to make decisions, driven by rules and protocols, and based on their
micro-environments. Noodsberg mill was selected for the case study because of low current
levels of synchronisation. Growers were assumed to operate independent harvesting and
transport systems causing inconsistent convergences at the mill. This diverse and fragmented
system provided a suitable environment for constructing a model that would consider
interactions between individual growers and their respective transport systems. ldeally, by
assessing the micro-decisions of individuals and how these decisions influence the holistic
supply chain, TranSwarm quantifies the impacts of different types of transport practices, such as
changing vehicle speeds to reduce queuing at the mill. TranSwarm is visual, mechanistic and
represents key entities such as roads, farm groupings and the mill. The system uses discrete
events to create a dynamic and stochastic environment from which observations and conclusions
can be drawn. This approach potentially alows stakeholders to identify key components and
interactions that may jeopardise overal efficiency and to use the system to test new working
protocols and logistics rules for improving the supply chain.

Keywords: sugarcane, transport, modelling, simulation, logistics, TranSwarm
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Abstract

The varying bulk density of sugarcane causes harvest transport to being either overloaded
(resulting in road and vehicle damage) or underloaded (resulting in economic losses). Automatic
on-board weighing (AOW) systems measure payloads in real time and present a managerial tool
that can reduce the frequency and magnitude of over and underloaded consignments.

The benefits and drawbacks associated with the implementation of AOW are presented.
Evaluations of current AOW systems for both zone loaded and infield loaded cane are presented
and cover accuracy, consistency and factors influencing gross vehicle mass.

An economic evaluation of AOW showing attainable return on investment (ROI) for various
scenarios, lead distances and increases in average payloads is presented. Practical guidelinesto
be considered for the successful implementation of AOW are given.

Keywords: sugarcane, transport, economics, automatic weighing, automatic on-board weighing
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Abstract

The South African sugar industry spends in the order of R750 million per annum on sugarcane
transport. Although rationalisation processes are in progress, innovative systems are needed to
reduce these costs even further. The current fleet of haulage vehicles in South Africa complies
with a set of prescriptive regulations which specify a number of parameters. However, it has
been recognised that these regulations do not address a vehicle's dynamic performance, and
place a constraint on the innovative use of technology to develop new transport vehicles. The
objectives of the Performance-Based Standards (PBS) philosophy are to utilise technology to
reduce road damage, improve safety, increase payloads and reduce costs.

To overcome the limitations of prescriptive legidation, is has been proposed that PBS
regulations be introduced. With this system the criteria for design is that the vehicle should
conform to a set of performance standards that will achieve the above objectives.

This paper will discuss the standards proposed for use in South Africa, the demonstration
projects to test these standards, and the way forward to introduce PBS to the sugar industry.

Keywords: PBS, sugarcane transport, vehicle safety, road damage, payloads, RTMS
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Abstract

Irriecon V2 is a spreadsheet-based tool that can be used to determine detailed capital, operating
and marginal costs of various irrigation scenarios. Cost implications relating to affected farming
practices, including fertiliser, herbicide, planting, harvesting and haulage operations, are
incorporated in the tool. In this paper, the costs of and net returns to three different irrigation
systems that are being evaluated in the Empangeni area, namely big gun, dragline and drip, are
described. Farm level data were obtained from interviews with local farmers. Irrigation system
design parameters and investment cost data were based on detailed and representative system
designs and bills of quantities. Predicted crop yield and irrigation water use information for the
various irrigation systems were simulated using the ZIMsched 2.0 irrigation systems model.
Infield performance characteristics of the various irrigation systems, for example, the distribution
uniformity of applied water, which is used as an input variable in ZIMsched 2.0, were based on
data derived from Mobile Irrigation Laboratory evaluations. The results have applicability to
irrigation system selection and design, farm management decision making, and for policy makers
when assessing the economic impact of changing an irrigation system to drive irrigation water
use efficiency in agriculture.

Keywords: irrigation, systems, economics, model, modelling
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Abstract

Benchmarking can be defined as the identification and application of best practices with the goal
of improving performance. This technique could facilitate improvements within the irrigated
sector of the sugar industry. The application of benchmarking to a South African irrigation
scheme is described in this communication. The methodology focused on two objectives, the
first of which was to assess the performance of the conveyance system to determine where
improvements could be made. This was achieved by completing the water balance for the
scheme with specified geographic and temporal boundaries. The second objective was to rank
individual farm performance, in terms of total farm sugarcane yield and seasonal irrigation water
use. Results for the 2004 and 2005 calendar years indicated that the scheme was highly efficient
in delivering water to the farm boundary, and highlighted the importance and value of accurate
water metering in irrigation scheme management. At an individua farm scale within the scheme,
there were substantial variations in total farm yield and water use for both 2004 and 2005,
indicating potential for improvement by growers relative to each other. These variations could be
attributed in part to the differing irrigation water application trends for each individual farm and
gross under-irrigation at a seasonal scale. The results were of interest to the growers who
participate in the scheme, in particular the differences in seasonal watering patterns and
associated yield trends.
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Abstract

Automated short-furrow (ASF) irrigation is a prototype irrigation system aimed at providing
farmers with a robust, relatively low cost but highly effective and efficient irrigation system
option. ASF uses substantially less energy than conventional systems requiring a pressure of only
70 kPa at the field edge compared to 150 kPa for drip irrigation and 400 kPa for dragline
systems. With ASF, water is applied sequentially to sets of relatively small and short furrows,
typically approximately 30 m in length. By automating the sequencing of the short furrow sets,
and controlling the flow of water into the furrows, operational and labour overheads are minimal
and system performance is enhanced. With the relatively short furrows, the distribution
uniformity of applied water is very high under a wide range of conditions and, since only a very
small proportion of the soil surface is wetted, there are relatively low evaporation losses. The
configuration of the system piping and emitters is such that, although the irrigation furrows are
short, relatively high machine operating efficiencies are possible. The development and potential
advantages of a prototype ASF irrigation system are detailed and discussed in this
communication.
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Abstract

The feasibility of a partial automatic irrigation scheduling technique for sugarcane was
developed and tested against three independent methods namely: (i) the growers current
irrigation practice, based on class A-pan measurements, (ii) a climate-based approach using the
ZIMsched model irrigation charts and (iii) the modified class A-pan method, using site-specific
pan coefficients. The automated scheduling treatment was fitted with arelay to trigger irrigation
when soil moisture reached a predetermined threshold. The threshold was determined from
analysing diurna evolution (DE) and maximum daily shrinkage (MDS) of cane stalk
measurements using dendrometers. Soil moisture depletion was measured with moisture probes
placed in the root zone of the cane and connected to a data logger. Treatment effects were
assessed based on the water applied, power used, cane height, and yield. For the three-month
period of observation from 16 December 2006 to 18 March 2007, the automated method used
9.2% less water than the growers current class A-pan irrigation schedule, while the ZIMsched
charts and the modified class A-pan used 22.4% and 10.4% more water than the control,
respectively. Automatic scheduling did not reduce the cane yield, while savings on water and
power were made. Irrigation efficiency was improved significantly by reducing deep percolation.
Dendrometers showed great potential as a tool that can be used for stress monitoring in
sugarcane plants, and hence irrigation control.

Keywords: sugarcane, irrigation, irrigation scheduling, class A-pan, ZIMsched model, stalk diameter,
dendrometer, centre pivot
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Abstract

Smut disease of sugarcane, caused by the fungus Ustilago scitaminea Sydow, can cause
considerable yield losses and reductions in cane quality. To investigate the reactions of the
seedlings to smut, three different inoculation methods were employed. Data on number of smut
whips per stool, disease incidents per population and number of tillers per plot were recorded and
analysed. Results showed that screening for smut resistance at the first stage of selection to
assess seedling reaction to smut is possible. The paste method of inoculation gave better results
than the other techniques eval uated.
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Abstract

Many steps are required for the successful production of genetically modified sugarcane. One of
them involves the isolation of functional promoter elements that will allow for the targeted
expression of transgenes. Several reports from different groups have shown that promoter
silencing in sugarcane is the norm rather than the exception. The high occurrence of gene
silencing is independent of transgene copy number or sites of insertions. We are trying to
counteract this phenomenon by co-bombarding the usua selection plasmid and promoter-GUS
test construct with a plasmid containing a viral suppressor of gene silencing. In the same manner,
based on reported hypermethylation of silenced promoters, we are using a plasmid that will
block the expression of an endogenous sugarcane DNA methyltransferase. In addition, we are
evauating the ‘side-effects’ of the viral suppressor of gene silencing when expressed on its own
in sugarcane and the effects that reduced DNA methylation could have on the sugarcane plant.

The results of these experiments will point towards an approach to improve targeted gene
expression in sugarcane.

Keywords: sugarcane, genetic engineering, promoters, silencing, DNA methylation, viral suppressor

Biography: Bernard Potier

Dr Bernard Potier isa senior researcher at the South African Sugarcane Research Institute
since 2002. He received his PhD in Biology from the University of Ottawa, Canada. He then
started working on sugarcane gene expression at the University of Queensland, Brisbane,
Australia and followed it with a 2-year stint at the Institute for Plant Biotechnology at the
University of Sellenbosch, SA. His main interest remains centered on various aspects of plant
gene expression and regulation, like tissue-specificity and gene promoters.
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ECONOMICSOF TRASHING: IMPROVEMENT AND SENSITIVITY
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Abstract

At present, only about 10% of all cane fields in the South African sugar industry are trashed, and
uncertainty of the impact that a switch from burning to trashing at harvest might have on the
economic viability of afarm is partly the reason for this. A decision support program (DSP) was
developed at the South African Sugarcane Research Institute (Wynne and van Antwerpen, 2004)
but needed verification before it could be released to the industry. This poster summary reports
on the verification process and the performance of the DSP when estimating real economics on
farms, comparing burn with no-burn at harvest.

Keywords: economics, decision support program, burn, trash, sugarcane, model

Biography: Rian van Antwer pen

Rianto van Antwerpen is a senior soil scientist at SASRI in Plant & Environment Resource
Center. He is a soil physicist by trade that has started his career working in the Soil Science
department of the University of the Free Sate and later in the Soil Science department of the
Tobacco and Cotton Research Institute in Rustenburg. In his career he has worked on crops such
as maize, peanuts, peas, wheat, cotton and tobacco before joining SASRI (1990) where he was
mainly working on sugarcane. Projects being involved with in the past include vertical mulching,
ridging wet soils, root growth & modeling, irrigation scheduling, salinity/sodicity and green
manuring. He is currently working on compaction, soil health criteria & trends and trashing
projects.
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Abstract

Elongated, chlorotic lesions were observed on leaves of a newly released sugarcane cultivar,
N44, in KwaZulu-Natal, South Africa, in May 2007. Surveys identified the symptoms in further
fields of N44 and in two additional cultivars (N27 and N36) in several other locationsin the area,
as well as in the KwaZulu-Natal Midlands and Mpumlanga province. The causal organism was
identified as maize streak virus (MSV). MSV was also identified in wild grass growing next to
the field where the disease was first seen. The virus is related to, but different from, the
sugarcane streak virus that infected the variety Uba in KwaZulu-Natal in the 1920s. MSV has
been reported to have caused severe stunting in two sugarcane varieties in glasshouse trials
conducted in Mauritius, and is spread by the leafhopper Cicadulina mbila Naude. MSV could
have serious implications for the South African sugar industry. This is believed to be the first
report of maize streak virus in sugarcane in South Africa.

Biography: Sharon McFarlane

Sharon McFarlane is a Plant Pathologist at SASRI. She joined the research institute in 1989
after completing her BSc Honours in Microbiology at the University of Natal, Pietermaritzburg.
She later received an MSc from the School of Life and Environmental Sciences, University of
Natal, Durban. Her key focus is disease management but she is also involved in research on
plant-microbe interactions. She has authored or co-authored 15 SASTA papers.
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Abstract

The term *‘crop biotechnology’ did not occur in the scientific literature in the 1970s and was
sparse in the 1980s. In the following decade its occurrence increased by an order of magnitude,
reflecting the dramatic way in which the new range of molecular genetic tools and novel
approaches for investigating and manipulating living organisms influenced biological and
agricultural research. Understanding and developing the process of genetic transformation was a
key element in this movement, starting with studies of prokaryotic systems and advancing later
to more complex ones. The trend is clearly continuing exponentialy into the 21st century.
Within the biotechnological revolution there have been many sub-devel opments producing novel
biological insights, ultimately affecting crop production and strategic management of agriculture.

Keywords: transformation, genetic engineering, biotechnology, crop development, sugarcane

Biography: Barbara Huckett

Dr Barbara Huckett is Research Manager at the South African Sugarcane Research Institute and
Honorary Professor in the School of Biological and Conservation Sciences at the University of
KwaZulu-Natal. She received training in the UK, Canada and South Africa in the fields of
botany, molecular biology and biochemistry respectively and worked in university teaching and
research for 20 years before joining SASRI in 1993. Dr Huckett has authored a wide range of
research and review publications nationally and internationally and has super vised/co-
supervised 17 MSc and 4 PhD graduates. Sheisa reviewer for a number of international
journals and serves on several research and service committees.

78
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SOUTH AFRICAN SUGARCANE INDUSTRY
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Abstract

The Variety Evaluation Project at SASRI involves conducting variety trials throughout the South
African sugar industry. A general trend is that trial yields consistently exaggerate commercial
yields obtained by growers under the same conditions. The objective of this study was to use
historic variety trial and commercia yield data to evaluate the possibility of using correction
factors and plot yield estimates to obtain more realistic and better estimates of commercial
performance. Additionally, trial data were used to investigate the possibility of using destructive
sampling to estimate trial plot yields.

Trial yields consistently followed the same trends as commercial yields since initiation of the
project. However, trial yields were on average 30 t/ha more than commercial yields. A correction
factor of 0.7 was identified as being appropriate for adjusting trial yields to those of average
commercial levels across the sugarcane industry. A suitable correction factor was subsequently
calculated for each mill area in the industry (these ranged from 0.54 to 0.9). Off-station trial
yields were more consistent with commercial trends than on-station trials. A significant
exponential relationship (r>=0.7) was found between actual plot yields and estimated yields from
destructive sampling. Applying a correction factor to estimated yields adjusted the data to
correspond with commercial levels. This indicated that destructive sampling, followed by the
application of a correction factor, may be an acceptable way of determining redlistic trial yields
when actual harvesting of trials cannot be done. These results will assist in optimising
recommendations derived from the Variety Evaluation Project.

Keywords. sugarcane, estimated yields, commercia yields, tria yields, variety evaluation

Biography: Sanesh Ramburan

Mr Ramburan has held the position of Variety Agronomist at SASRI during the last two years.
He graduated with an MSc (Agric) from UKZN in 2006. He was previously employed as a
Researcher by the Agricultural Research Council at the Small Grain Institute in Bethlehem,
where his research focused on cultivar evaluation and agronomic crop management of small
grains. He currently manages various variety related projects at SASRI, primarily investigating
variety responses to environmental conditions and management practices.
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STEM-SPECIFIC PROMOTERS FROM SORGHUM AND MAIZE
FOR USE IN SUGARCANE
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Abstract

Genetic engineering of sugarcane (Saccharum spp. hybrids) to enhance sucrose content and
borer resistance in the region of the stem requires appropriate transgenes and promoters. A
promoter is essential to drive gene transcription and is therefore critical to the success of the
transgenic approach. There are no suitable stem-active promoters available in the public domain.
The goal of this work was to identify a gene showing stem-specific gene expression in
sugarcane, maize and sorghum, isolate its promoter from maize and/or sorghum and evaluate
promoter activity and specificity in sugarcane using a transgenic test system. Maize and sorghum
are relatives of sugarcane in the family Gramineae but have much simpler genomes. A
previously described stem-specific RNA transcript from sugarcane was used as the starting point.
Classical molecular techniques were used to (i) demonstrate that this gene candidate had suitable
characteristics across the three plant species, (ii) extract upstream promoter sequences from
genomic libraries, (iii) construct test vectors for sugarcane transformation and (iv) obtain
transgenic plants for tissue-based expression assays. Assessment of promoter-driven transgene
expression in sugarcane has revealed a high level of silencing. Novel strategies to address this
problem are being devised and implemented.

Keywords: sugarcane, Gramineae, genetic engineering, promoters, gene expression, gene regulation

Biography: Bernard Potier

Dr Bernard Potier is a senior researcher at the South African Sugarcane Research Institute
since 2002. He received his PhD in Biology from the University of Ottawa, Canada. He then
started working on sugarcane gene expression at the University of Queensland, Brisbane,
Australia and followed it with a 2-year stint at the Institute for Plant Biotechnology at the
University of Sellenbosch, SA. His main interest remains centered on various aspects of plant
gene expression and regulation, like tissue-specificity and gene promoters.
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MICROPROPAGATION OF SUGARCANE VIA NOVACANE®:
PRELIMINARY STEPSIN COMMERCIAL APPLICATION
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Abstract

Conventional seedcane schemes are limited by the availability of disease-free material for
planting and also by the rate of propagation from transplants. NovaCane® is a micropropagation
process whereby sugarcane plants are multiplied in vitro, hardened off, field planted and then
propagated vegetatively. This approach can contribute to the production of certified disease-free
material at improved multiplication rates. Micropropagation of one apical leaf roll can yield up
to 700 plants compared to 10 plants per stalk using the transplant route. The project aim was to
assess the implementation of NovaCane® in a seedcane scheme with intended future commercial
operation. The first step of the project involved indexing sugarcane for the following diseases:
ratoon stunt, leaf scald, sugarcane mosaic and sugarcane yellow leaf virus. Subsequently,
certified clean material from N19, N23, N25, N32, N40 and N41 was micropropagated and
plantlets sent to the Malelane transplant nursery for hardening off. Micropropagation rates of
between 30 and 700 plants per stalk were recorded, with efficiency depending on the genotypic
response. Plant survival rates of between 87 and 100% were observed at the hardening off stage.
High survival rates demonstrated the successful completion of the first stage of the project. The
next phase involves field planting and bulking for seedcane generation and will be evaluated by
commercia co-operators.

Keywords: sugarcane, seedcane, NovaCane®, tissue culture, micropropagation, disease indexing,
hardening off

Biography: Sandy Snyman

Dr Sandy Shyman is a senior researcher at SASRI. She received her PhD from the University of
Sellenbosch in 2002. Her research focus is variety improvement of sugarcane via tissue culture
and genetic engineering. She has been awarded a National Research Foundation Thuthuka
grant. This funding, together with her recent appointment as an Honorary Lecturer at the
University of KZN has enabled Sandy to attract 3 MSc students, based at SASRI, to work on
aspects of sugarcane micropropagation and transgenic plant analysis.
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Abstract

There is renewed interest in ethanol production, and sugarcane promises to be a sustainable
ethanol source. Few studies have been done on the effect of season on biomass production, and
no studies have quantified yields of a range of cultivars in terms of intercepted radiation. The
objective of this study was therefore to assess how season affects the biomass yields of a number
of commercial cultivars. The above-ground biomass was measured in two experiments at
Pongola and Mount Edgecombe. The treatments consisted of nine cultivars in each experiment
and two or five crop starting dates. Season had a large influence on biomass yield production for
al cultivars, with some cultivars being more adversely affected than others. Biomass yields of
December crops were substantially lower than autumn/winter crops, particularly for cultivars
N22 and CP66/1043. Cultivars N14, N16 and N21 were least affected by the conditions that have
an adverse effect on December yields and could possibly be more stable cultivars to consider for
ethanol production than some of the other cultivars assessed in this study.

Keywords: sugarcane, biomass, season, radiation use efficiencies, cultivars, varieties
Biography: Kerry Redshaw

Ms Kerry Redshaw is the Resource Manager for the Breeding and Field Resource Unit at the
SA Sugarcane Research Institute (SASRI). This involves the management and provision of
resources, to facilitate the Plant Breeding Project and other field based research work carried
out on the SASRI Research Farms. She received her MSc Agriculture in Plant breeding from
the University of KwaZulu-Natal in 1996. Prior to this appointment she held the position of
Senior Variety Agronomist at SASRI where she managed the post-release variety evaluation
programme, providing extension specialists and sugarcane growers with variety
recommendations, information and research results.
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Abstract

The demand for sugarcane trash as a means of reducing fertiliser inputs by recycling nutrients
and improving soil health could be challenged in future by the demand for lignocelluloses as a
feedstock for ethanol production. Large quantities of trash may also have deleterious effects on
crop growth, and ameliorative steps may be needed to avoid this. A study was therefore
undertaken to quantify trash production by various commercial sugarcane varieties, in different
seasons. Amounts of trash were measured in three well irrigated experiments which had a range
of commercial cultivars and crop start dates as treatments. Potential trash yields ranged from 5.2
to 23.9 t/ha; lowest amounts were produced by CP66/1043 and N21, and highest amounts by
N14 and NCo376. Annual trash production potential was affected by crop start/harvest date, with
the lowest amounts of trash being produced in winter crops. Large quantities of nutrients (e.g.
146 kg N/ha, 15 kg P/ha and 287 kg K/ha) are contained in trash and could be recycled, but may
not be available to the following crop in the short term.

Keywords: sugarcane, trash, yield, varieties, cultivars

Biography: Ruth Rhodes

Ruth Rhodes has been a soil scientist at the South African Sugarcane Research Ingtitute since
2004. She completed her BSc. Agric. at the University of Natal, Pietermaritzburg, and her
MSc (Conservation Biology) at UCT in 2001. After an adventure teaching English to
Taiwanese schoolchildren, Ruth worked as a laboratory analyst at UKZN before joining
SASRI. Ruth’s primary field of research is green manures and their many benefits, she has
recently begun to work on crop nutrition. Ruth serves on the SASTA Council and Congress
Organising Committee.
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Abstract

Cultura practicesin sugar cane have evolved since the introduction of this crop in Mauritius
some 350 years ago, although cane agronomy research has been reported only since 1891.
During the past three decades, severa practices have been reviewed, modified or eliminated to
cater for new objectives associated with improvement in cane productivity and a more
environmentally friendly production system. Minimum tillage practice was introduced in the
1980s on doping lands and subsequently on flat land to increase cane yield with a better control
of soil erosion and perennial weeds. In the late 1980s, the advantages of adopting green cane
trash blanketing (GCTB) over the traditional trash lining practices was demonstrated; GCTB has
been practiced on more than 25% of the cane area by 2005. The reduction in the labour forcein
the late 1980s prompted changes in cane planting by partially mechanising some of the practices.
Manual trashing of cane before harvest is no longer justified and cane cutters have been trained
to harvest untrashed green cane since 1998. Cane burning, which was practiced on more than
35% of the area before 1995, has been reduced to less than 10%; a code of cane burning practice
based on research results on cool burning has been adopted to minimise particulate matter
emission. A new system to plant cane on ridges in high rainfall areas was recommended in 2004.
Changesin cane row spacing, with the adoption of dual row planting since 2006, offers further
potential to increase cane productivity and machine efficiency. Similarly, integrated weed
management strategies to minimise the use of herbicides and costs of production are being
recommended to growers. The process is expected to improve further in the near future with the
development of new farming systems which will integrate practices such as controlled traffic,
reduced tillage, and fallow or legume breaks.

Keywords: cultural practices, sugar cane, productivity, labour requirement, environment
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Abstract

Simulation modelling is a way of answering operational, tactical and strategic questions. It
allows checking of hypotheses, building of experiments and anticipating conclusions in order to
support decisions and recommendations. However, to have useful and accurate outputs, a model
must integrate as many variables as possible. CANEGRO is a detailed model used by the South
African Sugarcane Research Institute for research on sugarcane; the DSSAT v4.5 (beta) crop
modelling system version was used for this study. The model uses weather data, soil physical
characteristics and plant genetic characteristics to simulate the climatic potential growth of
sugarcane. Factors not considered in the model are weeds and pests and diseases. Thus, yields
from this model are mostly over-estimated. As afirst attempt at integrating nematode losses into
CANEGRO, data from two varieties from five variety x nematicide trials were compared with
model simulations. In these field trials weeds were controlled, and the effect of Eldana
saccharina Walker (Lepidopterac Pyralidae) on yields was determined. Nematodes were
controlled in half the plots. No other major pests and diseases were evident. E. saccharina effect
accounted for only 2.5% of CANEGRO vyield. Excluding E. saccharina, yields were still lower
than modelled yields, averaging only half of CANEGRO for control plots. Where a nematicide
was applied, yields averaged two-thirds of CANEGRO estimates.

Keywords: CANEGRO, DSSAT, model, modelling, nematodes, sugarcane
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