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Agricultural Research Council

Vision
To achieve: Excellence in Research and
Development.

Mission
The Agricultural Research Council is a
premier science institution that conducts
fundamental and applied research with
partners to generate new knowledge, develop
human capital and foster innovation in
agriculture, through technology development
and dissemination, and competitive
commercialisation of research results, in
support of developing a prosperous
agricultural sector.
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Message from the Chairperson
the continued underfunding of the ARC which seriously
impacts its ability to deliver on its mandate. This in turn
means that the ARC is unable to attract and retain key
science staff.

Ms Jean Nobantu Davidson
Chairperson of ARC
Council
On behalf of the Council of the Agricultural Research
Council (ARC), I hereby present the ARC’s annual report
for the year 2008/2009 to the Parliament of the Republic
of South Africa and to the Honourable Minister of
Agriculture, Forestry and Fisheries.
I also by way of introduction wish to take this opportunity
to congratulate Ms Tina Joemat-Pettersson on her
appointment as Minister of Agriculture, Forestry and
Fisheries. We sincerely look forward to working with the
Honourable Minister and to be of continued assistance to
the new Department.
The ARC has now gone some way in completing its
transformation process with the final implementation of
the new organisational structure towards the end of 2008.
In addition hereto, the Council of the ARC, together with
the President and CEO and management, has as part of
transforming the ARC adopted a strategic direction at the
Council Strategic Session during December 2008. This
new turnaround strategy it is hoped will despite, the
current economic climate and other challenges, bear fruit
for the ARC and all its stakeholders. The President and
CEO and management remain committed to ensure the
implementation of the new strategic direction as approved
by the ARC Council.

I now wish to extend my deepest appreciation to the
Honourable Minister for support of the ARC and its work.
I also wish to extend my appreciation to my colleagues on
the Council as well as the members of the committees,
the President and CEO, his executive team, management
and staff. The many clients and customers of the ARC also
deserve a word of appreciation as they are our partners in
the important field of scientific agricultural research. Our
scientists, technologists are very important and are central
to the ARC in the achievement of its objectives, so to
them I say thank you for all the hard work and efforts.
We look forward to a successful year and to being able to
meet the challenges facing us as we aim to continue
fulfilling the mandate given to us by government.

Jean Nobantu Davidson
Chairperson, ARC Council
August 2009

The ARC is also in the process of aligning the strategic
direction with the anticipated new mandate of the new
Department which now also comprise Forestry and
Fisheries. All these efforts should culminate into an
improved delivery of services to the ARC’s stakeholder
including emerging and commercial farmers.
The Council of the ARC has taken note of the findings of
the Auditor-General as regards the annual financial
statements of the ARC and will implement the
recommendations by the Auditor-General as proposed by
the Audit Committee. Certain challenges remain such as
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Message from the President and CEO
•

•
Dr Shadrack Ralekeno
Moephuli
President and Chief
Executive Officer
On behalf of management and staff, it gives me pleasure to
present the annual report of the Agricultural Research
Council (ARC) for the financial year 2008 to 2009 that
ended on 31 March 2009.
This annual report is representative of the business results
of the ARC in accordance with the mandate as per the
Agricultural Research Act, 1990 (Act No 86 of 1990), as
amended). As per the science and technology governance
system, the organisation has been under full budgetary
control of the Department of Agriculture, now called the
Department of Agriculture, Forestry and Fisheries. On
matters of science and technology, the ARC has reported,
interacted and received some support from the
Department of Science and Technology. This dual
reporting and interaction has been instrumental in
providing the necessary stewardship for the continuous
improvement in the performance of the ARC. Most
importantly has been the ARC’s focus on delivering on the
needs of all its customers, particularly those in the
farming sector at various levels of economic development.

•

Effective veterinary services and systems require
people with relevant and updated skills, consistent
with the new local and international findings made
through research and new product development.
It is in the interest of all of us, especially in the face of
adverse global conditions which have a negative impact
on food security, to work together to ensure that our
people do not face the spectre of hunger and starvation.
Government is convinced of the fact that the
agricultural sector is critical to the economic
development of rural areas and the country as a whole,
because of its potential to:
– create work, both as a direct employer and through
its linkages to other sectors;
– provide the basis for sustainable livelihoods and
small business development on a mass scale in
rural communities;
– raise rural incomes and build local economies; and
– ensure the efficient production of affordable food
and other wage goods, assure food security for the
poorest, and contribute to a climate of low
inflation.”

This annual report provides further testimony to the
President’s remarks.
The report marks the second full year of implementation of
the Strategic Plan for the period 2007/08 to 2011/12.
Briefly, the organisation has performed well to achieve its
desired objectives as outlined in the Business Plan for the
financial year 2008/09.

Three institutions at Onderstepoort, namely the ARC
formally known as Onderstepoort Veterinary Institute
(OVI), University of Pretoria and the Onderstepoort
Biological Products (OBP) Company, celebrated 100 years
of veterinary excellence in October 2008. The
celebrations culminated in the hosting of the Pan African
Veterinary Conference and the unveiling of the bust of
Dr Jotello Festiri Soga, the first black South African
veterinary surgeon. Prof Ivan Horak was presented with
the “Arnold Theiler” award.

This report is further testimony that the organisation is
delivering practical and necessary solutions required by
other role players which, in turn, enable them to deliver
services required throughout the agricultural sector. The
ARC continues to advance the range of options available to
producers throughout the value chain, from the most
humble farmers to the largest commercial agri-business
enterprises and the consumers. Programmes to address the
needs of resource-poor farmers continue to deliver the
desired results. Further, as a result of the ARC’s
performance and contributions, the agriculture sector’s
competitiveness continues to improve.

In his speech marking the centenary of animal disease
research at Onderstepoort, the country’s President, the
Honourable Mr Kgalema Motlanthe, emphasised the vital
role of the ARC in the agricultural sector by stating the
following:
• “(Agricultural science) will go a long way towards
improving human and indeed, animal condition.

In addition to addressing the direct needs of stakeholders in
the sector, the ARC impacts others beyond agriculture. All
consumers of food products in South Africa are benefiting
from research results and innovations developed by the ARC
to ensure food security, improve food safety, food quality and
nutritional content, as well as sustainable use of natural
resources.
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Message from the President and CEO (continued)
Research and development
In the year under review the ARC successfully achieved its
objectives as outlined in the Business Plan for the
financial year 2008/09. The organisation has in some
instances exceeded expectations on performance in
various areas that have been reported under each strategic
objective.
The concerted effort towards delivering on the first
strategic objective, namely to generate, develop and apply
new knowledge and technology, is beginning to bear fruit.
For example, the ARC has exceeded its target of
publishing peer-reviewed scientific articles/chapters
in books by 107%. This is a significant achievement
considering that the organisation has published
201 articles with a research staff complement of no more
than 180 with PhD degrees. Further improvements could
be achieved with innovative efforts of recruitment and
retention of staff.
To enhance the ability of the agriculture sector to manage
and mitigate agricultural risks, the ARC continues to
conduct research and provide diagnostic and analytical
services. This includes conducting epidemiological surveys
to provide for early detection of possible disease-causative
agents. For example, in collaboration with the Department
of Agriculture, Forestry and Fisheries (DAFF) and
provincial veterinary authorities, the ARC actively surveyed
wild bird populations for possible presence of the avian
influenza virus.
During the reporting period 2 240 wild bird population
samples from 33 species collected across the country
were processed and 1% tested positive for the avian
influenza virus, with less than 0,12% positive for the
H5 gene. This highlights the importance of developing
additional typing reagents to detect all 15 serotypes. To
further expand the capacity to diagnose influenza, two
new assays were developed. A new indirect ELISA to
detect avian influenza antibodies in ostriches was
developed. The test has been validated by the OIE (World
Animal Health Organisation) reference laboratory and is
ready for commercialisation. The assay will assist the
ostrich industry to detect avian influenza (H5N2) in their
flocks, thereby enhance market access domestically and
internationally.
Research has shown that more than 90% of pollination of
deciduous fruit in the Western Cape, with an export value
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of R4,1 billion, is undertaken by honey bees. For the first
time in the history of South Africa, a devastating bacterial
disease of honeybee colonies was found by the ARC. This
disease is threatening South Africa’s apiculture and crop
industries that rely on honeybees for pollination. In
response, the ARC has established a dedicated research
laboratory to test for AFB (American foulbrood) in honey
and brood samples for the presence of the disease,
particularly aimed at eliminating and managing the
possible spread of AFB to other parts of South Africa.
In order to enhance nutrition, food security and safety, the
ARC conducted a number of cultivar evaluations for various
grain crops throughout the country. In examining the ARC
barley cultivar Puma under dry land conditions, several key
observations were made. Under these conditions the
cultivar yields were exceptional at 5,3 tons per hectare. Its
malting quality with kernel plumpness of 96% was also
exceptional, while maintaining good grain nitrogen
content. These results also suggest the cultivar could be a
good source of animal feed; hence it will now be marketed
as a dual-use product.
The ARC has contributed significantly towards sustainable
use of natural resources. A study was undertaken of the
erosion status of three priority tertiary catchment areas
identified for the country’s proposed Soil Protection
Strategy. Remote sensing and modelling techniques were
used to produce a series of monthly erosion prediction
maps which showed a summer dominant erosion pattern
(66 to 80% erosion occurs between November and April).
The area of land with a moderate to extremely high erosion
risk (more than 12 tons per hectare per year) totals
31 613 ha (5%), 132 356 ha (33%) and 251 998 (51%)
in the Limpopo, KwaZulu-Natal and Eastern Cape
catchments respectively. More accurate gully erosion
maps were also produced, which will allow improved
understanding of erosion processes and causes. The
results of this research study will allow improved decisions
on intervention strategies, such as LandCare and soil
rehabilitation (protection) programmes.

Technology transfer
The 10-year Innovation Plan for South Africa under the
stewardship of the Department of Science and Technology
is instructive for science councils such as the ARC. This
plan argues that products of public investments in research
and development are crucial for South Africa to realise the
promise of enhanced quality of life, economic development
and improved international competitiveness. Therefore,

publicly funded institutions such as the ARC are expected
to translate results of their research and development into
products that contribute to economic growth and
development. To fulfil this requirement and attain the
expected outcomes, the ARC has identified technology
transfer as a strategic objective.
In the year under review the ARC developed and
implemented an Intellectual Property (IP) policy. This
policy is aimed at enabling the organisation to effectively
manage its intellectual property, primarily to enhance
value in the agricultural sector and the economy.

and recent success he is now busy expanding to
commercial level by planting an additional 6 hectares of
bananas. Another beneficiary producing avocados has
achieved the second highest export pack out in Levubu,
illustrating that small-scale farmers can compete with
experienced commercial farmers and supply a high-quality
product for global markets. The impact of these successes
is already visible in that it has raised the interest of other
beneficiaries to achieve similar levels of success. The
project serves as an example of what can be achieved in
terms of wealth and job creation in rural areas.

Managing our finances to grow the business
Successful management of ARC intellectual property is
demonstrated by the filing and registration of 25 patents
and other IP (mainly plant breeders’ rights), which
exceeded the target for the year by 250%. During the
review period six PBR applications filed in previous years
were granted, including a Protea variety (Lady Pearl) and
two wheat varieties (Buffels and Tankwa). Altogether
10 trademarks were granted, including a new class
registration for Inyosi Honey®. A patent owned jointly with
Kemira Phosphates has been registered in South Africa,
New Zealand and India.
In our effort to enhance nutrition, food security and safety,
the organisation embarked on a number of initiatives. For
example, 21 076 fruit and nut trees were planted in
1 500 homesteads in the OR Tambo and Amatole
districts, this makes a total of 72 000 subtropical trees
grown in these areas. Many of the rural farmers are already
harvesting and selling fruits (avocado, mango and banana)
from these trees, which provide household income.
Further, approximately 200 training and demonstration
workshops were conducted at 52 participating villages on
all aspects of subtropical crop production. This marks the
second year wherein the Integrated Village Renewal model
was used with participating communities for sustainable
food production.
The ARC has been engaged in training 50 small-scale
farmers in production of several subtropical fruit crops.
One of the beneficiaries planted 4 hectares of bananas
during October 2007 under supervision of an ARC banana
specialist and was able to harvest the first crop as early as
November 2008. The bananas were of superior quality and
there was increased demand for this excellent product on
markets in the Vhembe district of Limpopo. This smallscale producer has continued to follow the guidance of the
ARC experts meticulously and given his current knowledge

Managing our finances remains one of the key
performance indicators of the organisation in all areas.
This is not limited to the Finance Division, but applies to
all employees. Our aim is to ensure that we derive and
deliver maximum value from all resources deployed within
the organisation.
A 10-year review of finances has revealed that the main
source of revenue is the parliamentary grant received
through the Minister of Agriculture and Land Affairs.
Although the amount of this grant remained relatively
constant in the period 1999 to 2003, a positive upward
trend emerged from the 2004 financial year, which served
to inject human capital capacity. However, the overall
trend for 10 years suggests underinvestment in the
organisation by all stakeholders (public and private).
Increments in annual parliamentary grant allocations have
remained below the critical 6% year on year, which is
important to sustainably manage the impact of inflation
on the organisation’s resources. The net effect has been
the inability to retain and recruit skilled personnel, which
in turn has resulted in a steady decline in scientific
publication and other research outputs in the ARC.
As a science council we are reliant on investing in human
capital and knowledge management, which explains why
the remuneration costs remain high at 100%, as a
proportion of the parliamentary grant. However, the ratio
of remuneration costs to total expenditure has stabilised
from a high of 65% in the financial year 1999/00 to 60%
in the year under review. We continue to examine and
manage human capital costs, particularly with reference
to ensuring that the organisation and the country can
retain and recruit appropriate expertise. Needless to
say, it is important to continue investing in agricultural
research, particularly the ARC.
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Message from the President and CEO (continued)
In the year under review the organisation implemented
improvements in internal controls, particularly through the
revised Supply Chain Management Policy. Other
improvements included recruitment of experienced and
skilled personnel within the Finance Division throughout
the organisation. Implementation of these improvements
meant stricter internal controls, which would likely expose
weaknesses in the system.
It was noted that towards the previous year-end (March
2008) some balance sheet accounts within the
organisation, although reconciled on a regular basis,
contained long-outstanding items, going back to
2003/04. At the beginning of 2007/08 an exercise of
clearing the reconciling items on the balance sheet
accounts was started. The reconciliation exercise revealed
that there were entries that had been processed in prior
years that did not have supporting documents or
explanation. In this exercise, the following were identified
as problem areas that had to be corrected: VAT, income
received in advance, deferred capital expense, and various
statement of financial position accounts, the net effect of
which totalled R26 312 520,04. These entries were
cleared into the income statement of financial
performance in the 2008/09 financial year. These
amounts were material and disclosed in the financial
statements.
The net result of the above corrections was a qualified
audit opinion from the Auditor-General. The basis of the
qualified opinion from the Auditor-General is explained in
the report contained on page 97. Except for this opinion,
the financial statements accurately reflect the position of
the ARC. The clearing of these accounts will ensure that
the financial statements of the ARC are accurate going
forward, and controls have been put in place to ensure
that such errors do not occur in the future.
Weaknesses in the supply chain management system are
addressed on an ongoing basis. Irregular expenditures
which are identified through our internal controls, internal
audit as well as external audits are investigated and dealt
with, and appropriate steps are taken to avoid recurrence.
Special thanks to the external auditors for a detailed and
professional audit.
Other matters of non-compliance continue to be identified
by internal controls and in some instances by the external
auditors. It is important to note that incidents of fraud/theft
have decreased significantly in the year under review.
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Where these were identified, appropriate corrective actions
was taken, including disciplinary measures and
prosecutions. For example, a case of fraud/theft was
discovered through the ARC’s internal controls and criminal
charges were laid upon the individual. This matter was
successfully prosecuted and the ARC recovered at least
85% of the funds lost from this action. Management is
confident of recovering any remaining amount through the
judicial processes during the financial year 2009/10.
The same measures will continue to be applied in the
organisation in all cases of non-compliance.

Human resources
The ARC, as one of the science councils in South Africa,
considers human resources as its most important asset. In
the year under review a number of milestones were
reached as reflected in this annual report. Successes
reflected in the attainment of all the strategic objectives
of the organisation serve as testimony to the excellent
performance of all personnel.
In the year under review the ARC embarked on an
organisational design (OD) process of aligning its human
resources (capacity and skills) with the requisite
deliverables as identified through the strategic plan. This
entailed a comprehensive process of reviewing individual
competencies and aligning them to specific job profiles,
then matching and placing people to specific posts. The
project was completed in the year under review.
Considerable effort was made towards improving relations
with organised labour. This resulted in effective
management and timeous resolution of disputes. Further,
it provided an appropriate atmosphere of improved
communication for implementation of new initiatives,
including the organisational design process.
The ARC acknowledges that the generation and diffusion
of technology and management capabilities for more
intensive and modernised agriculture and supporting
services are imperative and these can only be achieved by
upgrading the quality of human resources employed in the
ARC, hence there is such emphasis on empowering our
workforce. Our investment in training and development for
staff resulted in approximately 672 staff across the ARC
attending various training initiatives, courses and
conferences during the 2008/09 financial year.

Clients and stakeholders
To our most valued customers, partners, beneficiaries,
suppliers and stakeholders, we the people at ARC would
like to extend our utmost gratitude for your support during
the last financial year. We trust and hope that you will
continue to work with us and support the ARC in various
ways (financial and otherwise) to ensure that we achieve
our common goal of excellence in agricultural research
and development for economic growth and prosperity.
A special message of thanks for support, advice and
commitment for the success of the ARC is extended to
the government departments of Agriculture, Science
and Technology.

On behalf of all who are employed at the ARC, Executive
Management hereby thanks Council and the Audit
Committee for exercising their fiduciary duties with
utmost care and vision for excellence. In particular,
management appreciates the support, guidance and effort
you have all devoted to the ARC.
Further, on behalf of all at the ARC, Executive Management
hereby thanks the Executive Authority, the Minister of
Agriculture, Forestry and Fisheries, the Honourable Minister
Tina Joemat-Pettersson, and the Portfolio Committee for
Agriculture, Forestry and Fisheries for the contribution and
support towards the success of the ARC.

Re a leboha, le ka moso

Siyathokoza, nangamoso

Re a leboga, le kamoso

Ha khensa, aswive tano na mudzuku

Re a leboga, le gosasa

Ria livhuwa, khazwiralo na matshelo

Siyabulela, nangamso

Baie dankie

Siyabonga, nakusasa

Thank you

Dr Shadrack Ralekeno Moephuli
President and Chief Executive Officer
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The ARC structure

Ms Jean Nobantu Davidson
Chairperson

Dr Shadrack Moephuli
President and CEO

Executive Director:
Finance
Mr Gabriel Maluleke

Executive Director:
Human Capital and
Support Services
Mr Michael Netsianda

Executive Director:
Research and
Development
Prof Mohammed Jeenah

Animal Health Institute
Dr Tony Musoke

Animal Production Institute
Dr Andrew Magadlela

Grain Crops Institute
Dr Hannalene du Plessis
(acting)

Small Grains Institute
Dr Cobus le Roux

Institute for Industrial Crops
Dr Graham Thompson

Infruitec-Nietvoorbij
Dr Johan van Zyl

Institute for Tropical and
Subtropical Crops
Dr Org van Rensburg

Vegetable and Ornamental
Plants Institute
Dr Sonja Venter

Agricultural Engineering
Institute
Dr Timothy Simalenga

Institute for Soil, Climate
and Water
Dr Mphekgo Maila

Plant Protection
Research Institute
Dr Rami Kfir
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Executive Director:
Technology Transfer
Ms Anati Canca

Executive report
Submission of the annual report to the
Executive Authority
On behalf of the Council of the Agricultural Research
Council (ARC), we hereby submit to Parliament, through
the Minister for Agriculture, Forestry and Fisheries (DAFF),
this report and the audited financial statements of the ARC
for the financial year ending 31 March 2009.

•
•

development and technology transfer, and contribute
financially to research, development and technology
transfer programmes;
hire or let facilities; and
cooperate with persons and authorities in other countries
conducting or promoting research, technology
development and technology transfer in agriculture.

Statutory basis

Strategic objectives

The ARC is a public entity established under the
Agricultural Research Act, 1990 (Act No 86 of 1990), as
amended. It is a schedule 3A public entity in terms of the
Public Finance Management Act, 1999 (Act No 1 of
1999), as amended by Act No 29 of 1999.

As part of its strategic review and business planning
process for 2008/09, the ARC refined its strategic
objectives for the financial year in light of key external and
internal circumstance changes. While clearly identifiable
with the strategic objectives set out in the ARC’s five-year
strategic plan for 2007/08 to 2011/12, the strategic
objectives were reviewed to ensure alignment between
ARC business and national priorities, particularly as
formulated by the Department of Agriculture, Forestry and
Fisheries, and the Department of Science and Technology.
The ARC’s strategic objectives for 2008/09 were as
follows:

Primary mandate
In terms of the ARC Act, the primary mandate of the
organisation is to:
• conduct research;
• develop technology; and
• transfer technology to:
– promote agriculture and industry;
– facilitate/ensure natural resource conservation; and
– contribute to a better quality of life.
This mandate is supported through an annual parliamentary
grant received through the approval of the executive authority,
the Minister for Agriculture, Forestry and Fisheries.

Main functions
The ARC’s main functions, as provided for in the Act, are to:
• undertake and promote research, technology
development and technology transfer;
• utilise the technological expertise in its possession
and make it generally available;
• publish information concerning its objectives and
functions, and establish facilities for the collection
and dissemination of information in connection with
research and development;
• publish the results of research;
• establish and control facilities in fields of research,
technology development and technology transfer that
the Council may determine from time to time;
• cooperate with departments of state, institutions,
persons and other authorities for the promotion and
conduct of research, technology development and
technology transfer;
• promote the training of research workers by means of
bursaries or grants in aid for research, technology

1. Generate, develop and apply new knowledge and
technology.
2. Sustainable use and management of natural
resources.
3. Enhance nutrition, food security and safety.
4. Enhance the ability of the agricultural sector to
manage and mitigate agricultural risks.
5. Technology transfer.
6. Achieve organisational growth and sustainability.

Agency mandates
In addition to its primary mandate and functions in terms
of the ARC Act, the organisation undertakes
investigations, research, development and technology
transfer whenever assigned by the Minister, or on
contractual agreement with clients in the industry. To this
effect the ARC maintains national assets and performs
services on behalf of the Department of Agriculture,
Forestry and Fisheries (DAFF), the Department of Science
and Technology (DST), the provincial departments of
agriculture and a broad spectrum of customers in the
agricultural sector. The agency mandates (maintaining
national assets and provision of national services) are
supported through special allocations from the DST and,
when appropriate, through fees paid for services rendered.
Other services are rendered on a full-cost recovery basis.
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Executive report (continued)
The agricultural public good assets are defined as national
repositories of genetic information and terrestrial data
related to the environment and include the facilities that
house them.
There are three classes of national assets maintained by
the ARC, namely:
Nature of national assets
1. Collections of biodiversity and bio-resources:
a. National collection of insects
b. National collection of arachnids
c. National collection of nematodes
d. National collections of fungi and microorganisms
e. Plant voucher specimen collection and vegetation
database
2. Gene banks:
a. Fruit
i. Tropical
ii. Deciduous
b. Crops
i. Food
ii. Industrial
c. Vegetable
i. Indigenous plants and vegetables
ii. Commercial vegetables
d. Flowers
i. Indigenous flora of the Cape provinces
ii. Indigenous bulbs
e. Medicinal plants
f. Animals
i. Indigenous livestock breeds
g. Grasses
3. Natural resources inventories:
a. Agro-meteorological network, databanks and
information systems.
b. Land type and other surveys with associated
databases and sample collections.
c. NOAA satellite image database for natural resource
and disaster management.
Utility of the national assets
It is important in the national interest to maintain a national
reference collection. The concept “public good” is defined
as “that good, the benefit (including financial) of which does
not entirely accrue to an individual or group, but to the
public at large and where the government acts on behalf of

Agricultural Research Council

12

the country”. It also relates to ongoing research and the
delivery of essential services. They provide a wide range of
functions, amongst which are the following:
1. To support public functions of government and
obligations under international agreements:
a. International obligations that compel it to keep
reference collections of all agricultural specimens
with respect to the import and export of
agricultural produce.
b. Provide critical diagnostic support to the
government phytosanitary services.
c. Strategic national and international diagnostic and
animal disease control capacity.
d. Strategic national and international diagnostic and
plant disease control capacity.
2. Research:
a. Natural resource inventories such as soil, water,
climate and vegetation data banks and includes
weather stations for climate inventories and
collection of data.
b. They make an important contribution to scientific
studies, biodiversity replenishment, sustainable
development and production, food security and the
invader pest identification.
All the ARC institutes either maintain or manage at least
one or a combination of the classes in alignment with their
mandate, eg the national collections of insects, arachnids,
nematodes, fungi and microorganisms of relevance to
agricultural ecology are maintained at the ARC Plant
Protection Research Institute (ARC: PPRI). The indigenous
plant and vegetable gene banks are maintained at the ARC
Vegetable and Ornamental Plant Institute (ARC: VOPI) at
Roodeplaat. The natural resource inventories are
maintained and managed by the ARC Institute of Soil,
Climate and Water (ARC: ISCW) in Pretoria. These
comprise the agro-meteorological network and information
system, soil information systems and coarse resolution
satellite image archive and information system.
The assets have been utilised by the ARC to fulfil its
mandate. Specific areas of application were:
The development of alternative energy sources:
• Development of integrated pest management and
control strategies against plant diseases, pests
and weeds of public interest (home food, security,
resource-poor agriculture).

•

•

•
•
•

•
•
•
•

Public benefit research related to the rehabilitation,
conservation and protection of soil, water and other
natural resources.
The provision of quarantine services for imported
biological control agents. The provision of pesticide
formulation and residue analysis services including
testing facilities and services in support of national
regulatory systems.
The establishment of natural resource indicators in
order to monitor environmental impact and change.
The provision of information for formulation of food
safety standards.
The supply of information on and basic stocks of
improved crop and livestock germ plasm to the
complete spectrum of producers and enterprises.
The monitoring and characterisation of livestock, crop
diseases and pests of public interest.
Research on chemical and biological control of plant
invaders.
Biodiversity conservation.
Active ingredients for nutritive and herbal use.

Growth in the collection
Maintenance of the national assets is a dynamic process
with new accessions being constantly added to the various
collections. It should be noted that actual numbers are
not very meaningful indicators as you may have thousands
of new worm samples whilst for a fruit variety only one
new accession is recorded.
Climate change
• Cold-tolerant banana plants (suckers) were supplied for
evaluation in the Western Cape.
Commercial activity
• A selection of guava was supplied to nurseries for
propagation and distribution to growers after guava
wilt had devastated, and almost destroyed, the
industry.
• An early-season litchi cultivar has been identified
and is undergoing field trials. In addition, more that
1 500 graftwoods from Nelspruit nursery were
supplied for commercial propagation.
Intellectual property
• Patents were filed in the USA for a seedless lemon
variety.

Poverty alleviation
• Traditional healers and farmers were supplied with
seed and plants for local traditional medicines.
• Indigenous vegetables plants were supplied to
11 small-scale farmers. The indigenous vegetable
germ plasm collection is the only source for such
research and propagation material.
• Initial essential oil extractions indicated that tetraploid
varieties produce more oil than diploid varieties.
Land usage
• The historical archive of soil maps and reports,
maintained since 1903, has been used for land use
planning, municipal profiling and environmental
impact assessments.
• Over 800 farmers and researchers were provided with
climate date. The databases were also utilised for crop
production and grazing capacity estimation by
government.
Phytosanitary
• American foulbrood, a devastating honeybee disease,
was identified for the first time in the Western Cape.
In addition to identifying the disease, the ARC
provided the government with expertise to manage it.
The disease has the potential to devastate firstly the
fruit industry in the Western Cape and, if it spreads,
the entire agricultural sector.
• An outbreak of rift valley fever, a disease of livestock,
was identified in KwaZulu-Natal. Timely and appropriate
use of control measures contained the disease.

Organisation and facilities
The ARC conducts its business at head office and on
11 main research campuses – at Bethlehem, Nelspruit,
Potchefstroom, Pretoria, Rustenburg and Stellenbosch –
and a number of laboratories, office buildings and
research farms throughout the country. The ARC’s
research and development capability is organised as
follows:
• Animals (livestock):
– Animal Health (Onderstepoort Veterinary Institute)
– Animal Production Institute
• Grain and Industrial Crops:
– Institute for Industrial Crops
– Small Grain Institute
– Grain Crops Institute
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•

•

Horticulture:
– Institute for Tropical and Subtropical Crops
– Infruitec-Nietvoorbij
– Vegetable and Ornamental Plants Institute
Natural Resources and Engineering:
– Institute for Agricultural Engineering
– Institute for Soil, Climate and Water
– Plant Protection Research Institute

The ARC additionally has cross-cutting technology
transfer, human resources and support services, and
financial management groups that operate from its main
office in Pretoria.
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ARC-Onderstepoort Veterinary Institute
managers, Dr W Vosloo and Dr A Michel. Although the loss
of such experienced researchers is regrettable, prudent
succession planning has allowed activities at the Institute
to continue unabated. Researchers and other staff of the
ARC-OVI continue to deliver work of the highest quality.
This is reflected in the quality of 29 peer-reviewed
publications produced by the Institute’s researchers.
Some of the highlights for the year include the following:
Dr Tony Musoke
Research Institute Manager

•

The resurgence of Bluetongue in Europe during the
2008/2009 financial year restimulated research into
the disease throughout the world. The Institute has,
over the years, gained the reputation as one of the
leading authorities on the disease and continues to
contribute significantly to global research efforts.
Researchers at the Institute were instrumental in
identifying and classifying the virus strains responsible
for the outbreaks in the Netherlands and Belgium.
Results suggest that these isolates are similar to the
attenuated strains used to produce the Bluetongue
vaccine.

•

A collaborative venture involving the ARC-OVI, Plum
Island Animal Disease Control (USA) and Glasgow
University (UK), resulted in the development of a
linear mixed-effects model of the foot-and-mouth
disease virus neutralisation. The model can be used to
predict the cross-protection afforded by different
strains based on only the nucleotide sequence and
could be applied to select vaccine strains that are
immunogenically similar to flied isolates.

•

One of the Institute’s flagship activities is the
comprehensive diagnostic services it offers to local
as well as international clients. The demand for the
various services provided by the Institute is reflected
in the 9,1% increase in the number of samples
processed during this financial year. In order to ensure
the quality and reliability of the services offered by the
Institute, researchers are continually developing new
diagnostic assays. As an example of this, a
quantitative real-time PCR (polymerase chain
reaction) targeting the African swine fever virus has

Mandate
The mandate of the Onderstepoort Veterinary Institute
(ARC-OVI) is to conduct research in order to improve and
develop new technologies such as vaccine technologies
and diagnostic tools and to provide services for enhanced
veterinary disease control and surveillance and to transfer
relevant/appropriate technologies to the resource-poor
farmers. The ARC-OVI has a secondary mandate to provide
an analytical service for the National Residue Monitoring
Programme in support of the export of red meat.

Summary
The ARC-OVI enjoyed yet another productive year, not only
in terms of its scientific output, but also with respect to
building sustainable capacity to deliver on its mandate as
one of the country’s primary animal health research
centres. During the 2008/09 financial year the Institute
entered into 27 new collaborative agreements, 12 of
which constitute international partnerships. Key
agreements between the ARC-OVI and South African
universities will not only allow the Institute to gain access
to infrastructure and equipment not currently available
with the ARC, but also to take advantage of the
opportunity to attract promising young scientists into the
organisation.
The professional development programme (PDP),
supported by the Department of Science and Technology
(DST), has yielded 12 new graduates, 11 of whom have
been employed by the Institute. This success was
somewhat offset by the resignation of two senior
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been implemented as part of the diagnostic services
offered by the Institute. The test represents a fast and
reliable method for the identification of infected
animals and has been used to augment more
traditional methods of diagnosis. Because African
swine fever is endemic in South Africa, this assay will
help both commercial and resource poor farmers to
maintain a healthy herd and avoid epidemic
situations.
•

•

The South African National Accreditation System
(SANAS) accreditation, ISO 17025, for the five
laboratories of the Bacteriology section was renewed
for a further 18 months. The PCR laboratory of the
Molecular Epidemiology and Diagnostic Programme
was also accredited for a period of one year and a realtime PCR technique for the detection of the Newcastle
disease virus was also included in the package of
accredited tests offered by the programme. The
Toxicology section within the Food, Feed and
Veterinary Public Health Programme received a
SANAS ISO 17025 accreditation for a method to
detect mycotoxins in animal feed using enzyme-linked
immunosorbent assay (ELISA). The Residue laboratory
accreditation status was reinstated in May following
the voluntary suspension due to the resignation of the
Head of Laboratory. This will attract additional income
to the Institute because most clients prefer their
samples analysed in an accredited laboratory.
In October 2008 the Onderstepoort Campus
comprising the ARC-OVI, University of Pretoria and the
Onderstepoort Biological Products celebrated 100
years of veterinary excellence. The celebrations
culminated in the hosting of the Pan African
Veterinary Conference and the unveiling of the bust of
Dr Jotello Festiri Soga, the first black South African
veterinary surgeon, by Ms Lulu Xingwana, Minister for
Agriculture and Land Affairs. Prof Ivan Horak was
presented with the “Arnold Theiler” award during the
conference gala dinner which was attended by
Mr Kgalema Motlanthe, President of the RSA. The
centenary was commemorated with the launch of a
book on Onderstepoort’s history and the opening of
The South African Veterinary History Museum.

Research and development highlights
Strategic objective 1: Generate, develop and apply new
knowledge and technology
Infectious diseases account for millions of animal deaths
every year. Although most of these deaths occur in
developing countries, infectious diseases are not confined
by international borders and therefore threaten agroeconomies throughout the world. New diseases such as
pathogenic avian influenza and classical swine fever in
South Africa have emerged, and known diseases once
considered in decline are occurring with increased
frequency.
The early and accurate diagnosis of a disease is critical to
effectively manage the risk it presents. In recent years the
ARC-OVI has placed significant emphasis on the
development of new laboratory-based diagnostic
technologies capable of accurately identifying animal
pathogens. During the 2008/09 financial year researchers
have made significant advances in developing and
implementing state-of-the-art technologies for the
diagnosis of several high-priority diseases affecting the
agro-economy of South Africa, including African swine
fever, avian influenza and foot-and-mouth disease.
A quantitative real-time PCR (polymerase chain reaction)
targeting the African swine fever virus has been
implemented as part of the diagnostic services offered by
the Institute. The test represents a fast and reliable
method for the identification of infected animals and has
been used to augment more traditional methods of
diagnosis. In addition to its application in diagnostics, the
assay can also be used by researchers to accurately
quantify the virus load in specimens and will be applied
in several research projects aimed at developing a vaccine
against the disease.
Rabies continues to pose a major threat to the health of
animals and humans in South Africa. In 2008 researchers
at the Institute diagnosed a case of rabies in a rabid cat
caused by the Mokola virus. Such cases of rabies are rarely
identified; characterisation of the virus revealed that it can
be classified as a member of the genotype 3 within the
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Lyssavirus genus. The reservoir of the virus remains
unidentified.
The use of vaccines forms a central part of animal disease
control programmes in South Africa. However, many
vaccines currently in use have significant disadvantages
and some appear to have become less effective. The ARCOVI continues to be one of the leading research institutes
in the development of new and improved vaccines.
In an effort to develop a recombinant vaccine against
contagious bovine pleuropneumonia, researchers have
identified two proteins which can potentially be used as
protective antigens. These proteins have been expressed
both in Escherichia coli and in mammalian cells. The latter
was achieved using a novel lumpy skin disease virus vector
previously developed at the Institute. Although the new
vector is still being refined, the existing constructs are
ready for testing in animals. This represents an important
step towards a new-generation vaccine for the disease.
In preparation for the application of the reverse genetics
system, the complete genome of a plaque-purified African
horse sickness virus has been cloned and sequenced. The
genome consists of 10 segments. Although full-length
complementary DNA (cDNA) copies of all 10 segments
have been successfully cloned, consensus sequences have
been obtained from only six of these. Once completed, the
information gained will be applied to develop newgeneration vaccines against the virus.
Bioinformatics has become an integral part of modern
scientific research and is being applied to many aspects
of disease control under investigation at the Institute.
The level of application differs from basic analysis of
experimental and epidemiological data to the development
of new computational models designed to assist in vaccine
matching.
Advances in sequencing technologies have made it
possible to determine the population dynamics within
infected animals. The population genomics of the footand-mouth disease virus isolate, which had been derived
from the SAT1/KNP/196/91 vaccine strain, was
determined using high-throughput pyrosequencing
technology. Analytical comparisons between the challenge
and parental isolates have revealed new insight into the
evolutionary pathways of the SAT (South African
Territories) type viruses and their possible relationship to
vaccine efficacy. This technology has the potential
to elucidate many of the genetic factors contributing to
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vaccine failure and to assist in the rational design of new
vaccines for many of the diseases under investigation at
the Institute.
In 2008 the Institute completed a three-year
epidemiological study of avian influenza virus isolates
circulating in South Africa. Results indicated that the
viruses isolated from outbreaks in poultry (farmed Peking
ducks and ostriches) most likely originated from wild
birds. In addition, evidence of recent reassortments of
genetic material involving viruses circulating in wild birds
for at least five years and viruses more recently introduced
from the Eurasian zone, were detected.
Strategic objective 3: Enhance nutrition, food security and
safety
An audit team from the European Union visited South
Africa at very short notice in July to reassess the delisting
of South Africa’s game meat exports. The team found that
the overall situation regarding residue controls in farmed
and wild game has improved since 2007. It was noted
that the Residue laboratory showed that the methods
developed and validated in the laboratory were of
international standard and appropriate for use in the
control programme. During a follow-up visit in October
2008 the ban on export of game meat was lifted and the
export status confirmed.
The Toxicology laboratory provides diagnostic services for
the following mycotoxin analytes: Aflatoxin, DON,
Ochratoxin, Fumonisin, T2-Toxin and Zearalenone.
Accreditation was granted by SANAS in November 2008
for four mycotoxins (Aflatoxin, DON, Ochratoxin and
T2-Toxin) in animal feed samples.
Diplodiosis is a neuromycotoxicosis of cattle and sheep
caused by the ingestion of maize infected with
Stenocarpella maydis. Since not all strains of
Stenocarpella maydis are toxigenic, a means of
distinguishing toxin-producing strains from non-toxinproducing strains is urgently needed for controlling the
disease in a grazing system where maize stover is an
essential source of roughage for stock in winter. A single
neurotoxic metabolite was isolated from cultured
Stenocarpella maydis. Nuclear magnetic resonance
analyses indicated that the fraction is a single component
with a low molecular weight (<150 kDa). The guinea pig
has been identified as a suitable model for detecting the
toxin as typical clinical signs are consistent with those
found in livestock. Apart from assessing the potential risk
of pastures for stock, knowing the nature of the neurotoxin

will be useful in setting legal limits for the level of toxins
in grain for human and animal consumption as well as
studying the pathophysiology of the condition.
Additionally, it could throw light on the population
dynamics of Stenocarpella ear rot, assist in the
identification of toxigenic strains as well as give insight
into the genetic basis of resistance and host
plant/pathogen interactions.
Strategic objective 4: Enhance the ability of the agricultural
sector to manage and mitigate agricultural risks
Detailed knowledge of the epidemiology of a disease is
needed in order to design appropriate and effective control
measures. As such, the ARC-OVI is involved in several
ongoing projects to develop an epidemiological framework
that can be used as a basis for national and international
disease control programmes. Some of the highlights
towards this objective achieved during the reporting period
include investigations of the epidemiology of African swine
fever in an endemic setting, identification of tuberculosis
in buffalo, characterisation of corridor disease in KwaZuluNatal and the detection of avian influenza in the wild bird
populations of South Africa.
African swine fever (ASF) is endemic in large parts of
southern Africa including the most northern provinces
of South Africa. To determine the role of ticks and wild
suides in maintaining the disease, a project was launched
focusing primarily on the Gorongosa National Park,
Mozambique. Samples were collected from ticks and
warthogs resident in the park as well as domestic pigs
kept in the nearby villages. In addition to previously
characterised viruses, a new genotype was isolated. A high
prevalence of virus was found in the ticks and together
with the high prevalence of ASF virus antibodies in
warthogs, it is clear that the sylvatic cycle plays an
important role in the epidemiology of ASF in this area.
This is the first time that proof for the sylvatic cycle in
Mozambique has been found and it will have an impact on
the design of control strategies. The presence of
previously unidentified genotypes also implies that a
source of virus is present that could further decimate
the pig population.
Due to the continued global threat of the introduction
of avian influenza into previously uninfected areas
via migratory birds, the Institute, together with the
provincial veterinary services and the Department of
Agriculture, Forestry and Fisheries, actively surveys wild
bird populations for the presence of the virus.
Altogether 2 244 wild bird samples from 33 species

collected across the country were processed during this
reporting period. Approximately 1% of the samples tested
positive for the avian influenza virus, with less than
0,12% positive for the H5 gene. This highlights the
importance of developing additional typing reagents to
detect all 15 serotypes. To further expand the capacity to
diagnose influenza, two new assays were developed.
A new indirect ELISA to detect avian influenza antibodies
in ostriches was developed. The test has been validated by
the OIE (World Health Organisation) reference laboratory
at Veterinary Laboratory Agency (UK) and is ready for
commercialisation. The assay will assist the ostrich
industry to detect avian influenza (H5N2) in their flocks
and thereby enhance trade with the international
community. In addition, an in-house RT-PCR (reverse
transcription polymerase chain reaction) assay for
detection of influenza A virus was compared with a
commercially available test and shown to perform equally
well. The data will be used to support the Institute’s
application for SANAS accreditation next year.
Samples collected for avian influenza surveillance were also
used to determine the prevalence of New Castle disease in
wild birds. A New Castle disease virus isolate was detected
in swabs from wild ducks at the Roodeplaat picnic site. The
virus was successfully cultured and shown to belong to an
avirulent Lineage I strain. This is the first recorded
incidence of this strain in wild birds in South Africa.
Epidemiological information relating to the foot-and-mouth
disease virus isolated from the field and submitted to the
Institute has been catalogued in an electronic database.
The database will be incorporated into the FMD Reference
Laboratories Information System. The objective of the
system is to provide an electronic communications centre
for the FAO (Food and Agricultural Organisation) and OIE
reference laboratories and collaborating centres working on
foot-and-mouth disease.
The ARC-OVI offers comprehensive diagnostic services to
local as well as international clients. In some cases the
diagnostic service is run in close association with the
reference laboratory activities. In 2008 the OIE reference
laboratory for African horse sickness assisted with the
typing of the virus responsible for an outbreak of the
disease in Ethiopia. The virus was found to be African
horse sickness virus type 2 and that it was most likely
identical to the causative agent of an outbreak in Senegal
and Nigeria in 2007.

19

Agricultural Research Council

ARC-Onderstepoort Veterinary Institute (continued)
The Tuberculosis laboratory isolated Oryx bacillus from
buffalo samples from Pietermaritzburg for the first time.
Originally it was isolated from samples originating from
Phalaborwa, Limpopo. Oryx bacillus is a member of the
Mycobacterium tuberculosis complex. Pathogens in this
group are recognised as causative agents of tuberculosis.
Oryx bacillus was first isolated and characterised from
Oryx antelopes and presents a subtype of Mycobacterium
bovis. Its distinction from Mycobacterium bovis is currently
under debate.
For some diseases it is not possible to rely on a single
assay for accurate diagnosis. In such cases the results
from multiple assays are often used to confirm the initial
outcome. Samples from four dip tanks and a commercial
farm in KwaZulu-Natal, collected in March 2009, were
tested for the presence of trypanosome infections using
the species-specific PCR. Haematocrit Centrifugation
Technique (HCT) was found to grossly underrepresent
frequency of infection of cattle with trypanosomes by a
huge margin. For example, where HCT reveals
trypanosomes to be present at 0,9%, PCR reveals these
parasites to be present at 57% in the same set of
samples. Colony-raised tsetse flies (both Glossina austeni
and Glossina brevipalpis) were successfully infected
by being fed on highly parasitaemic mice. DNA collected
from these flies has been placed on filter papers for
analyses by species-specific PCR.
The S5 ribosomal gene has been investigated for its
potential as marker for speciation for closely related
Theileria parva-group of parasites. It shows that current
closely related Theileria parva parasites, notably sp.
buffalo and Bougasvlei that interfere with the current
hybridisation test for corridor disease, is a distinct species
from Theileria parva. It also identified parasites from
Mozambiquean buffalo as belonging to Theileria parva,
although their 18S sequences differ within the probe area
of the hybridisation test. This indicates that more research
into the diversity of the 18S gene of the Theileria parvagroup is necessary to get estimates on possible falsenegative samples in southern Africa.
To complement the current real-time hybridisation test for
corridor disease detection, the p67N, p67C, p104 and
TPR genes have been investigated as additional markers.
p67N yielded the closest correlation with the
hybridisation test and detected the highest percentage of
positive infected animals (90%). On larger datasets it is
apparent that the p67N PCR competes well with the
hybridisation assay, detecting samples scored negative
with the hybridisation test. This indicates that the current
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hybridisation test failed to detect some positive samples,
which is due to variation within the probe area of the
18S gene, as well as competition for PCR resources when
mixed infections with Theileria sp. buffalo occur. Overall,
the use of multiple genes as markers for corridor disease
is indicated for samples with mixed infections, rather than
single use of the current hybridisation assay.
In 2008 the Vryheid district in KwaZulu-Natal
experienced 10 outbreaks of corridor disease. The disease
is caused by the intracellular parasite, Theileria parva.
The outbreaks led to the death of at least 22 cattle in one
of the communal areas used by subsistence farmers. The
Institute dispatched a team of researchers to the area to
collect samples and to assist the local community in
dealing with outbreaks. A total of 94 cattle were bled, six
of which tested positive for Theileria parva. These findings
assisted the communal farmers in securing compensation
from the Buffalo Association.
Current results of the research on the pathogenesis of
gousiekte revealed that pavetamine, the active compound
found in Pavetta horbourii, damages the mitochondria
and sarcoplasmic reticulum. Pavetamine may be a
lysosomotropic agent that accumulates in the lysosomes
and causes increased lysosomal membrane permeability.
Immunofluorescent studies revealed that myosin and titin
are being degraded by some protease present in the cell,
hence the contractile dysfunction. It also causes
disorganisation of the F-actin cytoskeletal protein which is
part of the complex network of protein filaments in the
cytoplasm of animal cells. Actin is also present in the
nucleus and is an important regulator of transcription,
chromatin remodelling and transcription factor activity.
Pavetamine is now included in the South African
Provisional Patent Applications for “New compounds for
the treatment of cancer”.
Following the deaths of wildlife due to poisoning by
cyanobacteria (blue-green algae) and their toxins in the
Kruger National Park (KNP), a surveillance programme to
aid in predicting toxicity in the KNP dams during different
seasons was introduced. Early detection of cyanobacteria
and their toxins in the KNP dams is important in ensuring
that proper preventive actions are taken by the KNP
authorities to prevent exposure of the animals to toxic
cyanobacteria.

ANIMAL PRODUCTION

ARC-Animal Production Institute

Dr Andrew Magadlela
Research Institute Manager

Mandate
The ARC-Animal Production Institute (ARC-API) is based in
Irene, with several satellite stations strategically positioned
throughout the country, and is one of 11 research institutes
of the ARC. The Institute carries out primary and secondary
research, development and technology transfer with
respect to animal breeding and improvement, rangelands
and nutrition, and food science and technology to improve
productivity and sustainable resource utilisation. In
addition, the Institute serves as the custodian of national
assets such as the conservation of animal, forage and
bacterial culture collection genetic resources, including
databases and DNA banks associated with them. The
country’s Livestock Recording and Improvement Schemes
and associated database, the Integrated Registration and
Information System (INTERGIS) are also managed by the
Institute on behalf of the Department of Agriculture,
Forestry and Fisheries.
The ARC-API strategic focus for research and service
delivery is guided by the strategic goals of the ARC and
national priorities (eg The Agriculture Plan of Action, The
National Livestock Strategy, The Land and Agriculture
Reform Programme, and The National Research and
Development Strategy).

Summary
Most of the Institute’s activities continue to concentrate
on the sustainable use of natural resources. The largest
activity with respect to enhanced nutrition and food safety
is the management of the national animal recording and

improvement schemes. To illustrate the monetory value of
participation the example of the dairy recording and
improvement scheme can be used. An analyses of the
performance of dairy cows from herds participating in the
dairy recording and improvement scheme shows an
average increase in production of 1 258 kg per cow per
lactation over the last nine years (1999 to 2008). During
this same period the percentage of protein and butterfat
in the milk has also increased by 0,1% and 0,3%
respectively. This relates to a financial gain of 297 million
rand in just nine years for the 118 000 cows belonging to
dairy farmers participating in the scheme. If the same
figures were to be extrapolated to all dairy cows in the
country, the total merit would have increased by over
R1 billion (R1 180 million) during this period. This just
illustrates the value of proper recording practices and the
use of information available to the South African dairy
farmer as offered by the ARC.
The scientific output and excellence clearly demonstrates
that the Institute is a major role player in animal science
research and is recognised wordwide. Altogether
44 scientific articles and 48 semi-scientific articles were
published. In addition, Institute scientists were involved
as external examiners of postgraduate studies and peerreviewed scientific articles. The Institute is collaborating
with 37 local and international universities and
institutions.
The ARC-API qualified as a participant in the
TECHNOLOGY TOP 100 programme for 2008. The
programme is focused on identifying the true South
African role models who, through innovation, tenacity
and a passionate belief in people, have been able to take
their organisations to new levels of competitiveness.
Entrants include a wide spectrum of operations in
diversified industries, but they all recognise that they
cannot escape the reality that technology will alter their
world. The awards programme acknowledges the
successes of the business through their development and
use of technology, innovation and people. The keynote
address at the awards ceremony was given by the Minister
of Science and Technology. In his address he specifically
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mentioned that the ARC-API (as an institute) was one of
only two science councils that qualified for participation,
the other one being the South African Medical Research
Council (public sector). It was an honour for the Institute
to compete with companies and organisations such as Bell
Equipment SA (Pty) Limited, Sasol Limited, South African
Post Office and various divisions of Altech. Although the
Institute did not win any of the categories, it received a
commendation award in appreciation of the excellent
presentation made during the adjudication process.
The Institute puts a premium on interacting with its
stakeholders through various means such as the
attendance of council meetings of breed societies,
attendance of annual general meetings, advisory
committee meetings and workshops with both government
and other major stakeholders.
Since 1993 the Institute’s Range and Forage Unit at
Cedara has provided the local seed trade with exclusive
marketing rights of over 50 ARC-bred new forage varieties.
In addition, pre-basic seed for further basic and certified
seed multiplication of these varieties are supplied. The
annual release of forage variety herbage yield data to
sponsoring seed companies is also enabling them to
determine which of these and other varieties are best
suited to local conditions enabling local farmers to be
more competitive and less dependent on imports of
foreign varieties.
The role and involvement of staff members in their
professional bodies serve as a further illustration of the
scientific standing of the Institute. Dr M Peel was elected
as vice-president of the Grassland Society of Southern
Africa. Similarly, Dr MM Scholtz has been elected as vicepresident of the South African Society for Animal Science,
and Dr A Maiwashe as council member. Drs A Maiwashe
and TL Nedambale furthermore serve as assistant editors
for South African Journal of Animal Science, while
Dr Maiwashe also serves on the Publications Committee.
Dr Nedambale also serves as co-chair of Cryobiology in the
International Embryo Transfer Society.

Research and development highlights
Strategic objective 1: Generate, develop and apply new
knowledge and technology
A model has been developed whereby the veld and animal
energy requirements can be used to forecast whether the
grazing component is sufficient to sustain the animals
during winter. This model can guide farmers and
managers to take informed decisions on whether to cull or
supplement animals during winter.
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New knowledge and technologies have been generated,
developed and applied in respect of the preservation of
semen, collection methods for oocytes, and development
of an animal cryogene bank. Research was also conducted
on finding a better collection method for porcine oocytes
and for developing maturation protocols. Fertilisation and
culture medium solution is still under research and
development.
A model to simulate the porcine ileum was also
constructed. This model is currently used to grow
potential probiotic cultures and to determine if these
cultures can remain viable under conditions simulating
the porcine intestinal tract.
Strategic objective 2: Sustainable use and management of
natural resources
The study of the germination potential of seeds of
Dichrostachys cinerea dispersed by goats has been
completed. The outcome of this study will benefit farmers,
more especially the emerging farmers in combating woody
plant encroachment and improve rangeland condition and
livestock production. In the Mediterranean arable areas of
South Africa the production of legume pastures is
continuously being monitored. In addition, an earlywarning and monitoring system for drought, as well as
management options to increase the quality and quantity
of Themeda-cymbopogon veld in the Free State, has been
developed.
The livestock survey based on a sample framework where
urban, rural and deep rural enumerator areas of the South
African population census were fused onto the input
variables of the different biomes, rendered valuable
results regarding livestock production. Cattle farming
appeared to be the major enterprise in this sector with
extensive cattle farming accounting for 75% of the
systems. The head of the household was invariably male
and more than 60% were older than 50 years. The average
cattle herd size for the communal and emerging sectors
was 19, compared to 413 in the commercial sector. The
primary reason for keeping cattle in the communal sector
was for meat and cash (47% of use). Keeping cattle for
milk accounted for only 10% of use, and draft power for
4%. Nondescript cattle dominate the emerging sector
with the Nguni and Brahman breeds also playing a
significant role. The presence of large numbers of
nondescript and Brahman cattle poses a threat to the
indigenous cattle genetic resources of this sector.
Indigenous landrace breeds dominate the seed stock
industry and, to a lesser extent, the commercial industry,
where British and European breeds are mostly utilised for

cross-breeding. Mating seasons were practised in almost
90% of the commercial sector, whereas its utilisation in
the communal sector was only 2%. In the commercial
sector, performance was found to be three times more
important than any other consideration determining the
choice of bull, while size was the most important factor in
the communal sector.
The Institute participated in a stakeholders’ workshop
held on 2 April 2008 to discuss the draft regulations of
the National Environmental Management: Biodiversity
Act. These draft regulations contained aspects that were
unacceptable for the livestock industry, eg that kikuyu and
rye grass be declared as alien invasive species, and that
domestic goats were put in a category implying that every
farmer would need a permit to farm with goats. Farm
animals like horses, poultry and rabbits were also omitted
from the regulations, implying that it will be illegal to keep
them. Following the Institute’s inputs, these issues were
rectified.
Active focus has been placed on lucerne and annual
medic/clover pastures in integrated livestock production
systems in the Mediterranean cropping grazing areas of
the Western and Eastern Cape provinces. Numerous new
cultivars with potential have been identified.
A new stock register of the model for fodder flow planning
and management of livestock production from cultivated
and arable grazing areas of the Mediterranean coastal
areas of South Africa has been completed and included in
the Fodder Manager computer software programme that is
nearing completion. With this programme it is possible to
predict the carrying capacity and production potential well
in advance by knowing the current rainfall and climate
conditions.
Participants in the Beef Profit Partnership (BPP) project
were the National winners of the ARC-ABSA emerging
farmers of the year award. The two winners attended the
Beef Improvement Federation meeting held in Calgary,
Canada (25 June to 6 July 2008). This trip is expected to
create a permanent mark in the confidence of these
farmers and their farming enterprises. This event is also
expected to focus the attention on ARC efforts to transform
the emerging farmers from a traditional proud cattle keeper
to a commercial farmer. The project is proving to be one
that keeps farmers in partnership with the ARC for a long
time as the two winners have been participants for over five
years. The new customer list is growing as new teams are
being established and manpower available to properly
implement the project will be the factor that sets the limit.

The Institute has completed 11 annual reports as part
of the National Rangeland Monitoring and Improvement
programme. An area of some 125 000 hectares is reported
on. These reports have a marked impact in addressing the
research management interface that contributes to the
effective management of savanna rangelands. Successful
meetings with various stakeholders have been concluded in
order to ensure maximum support from all relevant
institutions, in particular land-user groups such as farmers’
associations.
Other highlights include the following:
• The partnership between the Invasive Alien Species
Programme of the KwaZulu-Natal Department of
Agriculture and Environmental Affairs and ARC-API
now covers some 123 650 hectares.
• Communities in the Eastern Cape have been linked
with commercial wool markets. As a result of this
initiative the annual income of the participating
emerging wool farmers increased from R1,5 million to
R45 million over the past 10 years.
• The development of a model that optimises genetic
response and a profitability simulation programme for
South African extensive beef-producing enterprises.
• The successful establishment of legume pastures with
minimum tillage practices in the Eastern Cape.
Strategic objective 3: Enhance nutrition, food security and
safety
A new ARC-bred Italian ryegrass variety has been granted
Plant Breeders’ Rights (PBR) and applications have been
submitted for two new ARC-bred white clover varieties.
Of particular importance is the screening of potential
lactic acid bacterial colonies for probiotic properties.
Good progress was made in investigating the effect of
antiretroviral (ARV) drugs on various probiotic bacteria,
which may play a role in alleviating diarrhoeal symptoms
in HIV patients being treated with ARVs. Six probiotic
products have already been examined and the probiotic
bacteria isolated from these products will be used for
further analysis.
The Institute is regularly surveying developments with
respect to intellectual property in animal breeding and
noted that the European Union granted an extensive
patent on a method of breeding pigs (pig BLUP) despite
international criticism and lack of clarity on the patent’s
legality. The granting of such patents could have a
detrimental effect on the research and development
programmes for the breeding of livestock as being
conducted by the Institute.
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ARC-Animal Production Institute (continued)
The aging computer hardware of the Integrated
Registration and Genetic Information System (INTERGIS)
has been replaced by a battery of new-generation servers.
These servers consist of a main server running the ORACLE
data base (with associated software), a web server running
the Logix (Livestock Operational and Genetic Information
Exchange) web interface, a thin client server giving access
of employees to INTERGIS functions, a server replacing
the current system for pigs (PISSA) and a routine genetic
evaluation server.
Strategic objective 4: Enhance the ability of the agriculture
sector to manage and mitigate agricultural risks
The establishment of grazing capacity norms for the SA
veld biomes is under way and includes an early-warning
system to monitor trends at both climatologically and
agro-ecological levels. The modelling of drought risk and
future expected fodder availability in terms of animal
production input-output costs, using the Stock Manager
Decision Support System, have also been updated and
implemented.
A farm animal mating optimiser software program called
GenePro was developed in collaboration with a private
software house. GenePro was developed as an additional
module for the BeefPro beef management software.
GenePro was released for selling to farmers on
18 September 2008.
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GRAIN AND INDUSTRIAL
CROPS

• Grain Crops
• Small Grain
• Industrial Crops

ARC-Grain Crops Institute

Dr Hannalene du Plessis
Acting Research Institute
Manager

Mandate
The Grain Crops Institute (ARC-GCI) is mandated to serve
the summer grain as well as oil and protein seeds sectors.
The Institute conducts research and development to
enhance national productivity and the competitiveness of
relevant producers and related industries. The Institute’s
mandated summer grain crops are maize (Zea mays), grain
and sweet-stem sorghum (sorghum bicolor) and Pearl millet
(Pennisetum glaucum). The oil and protein seed crops
include groundnuts (Arachis hypogaea), dry beans
(Phaseolus vulgaris), sunflower (Helianthus annuus),
soybean (Glycine max), canola (Brassica napus), lupin
(Lupinus albus), cowpea (Vigna unguiculata) and bambara
groundnut (Vigna subterranea).

Summary
As part of South Africa’s primary agricultural research and
development institution, the Institute continued to play a
major role in research on grain crops in South as well as
southern Africa.
Approximately 700 000 ha of commercial maize
production could potentially be affected by black maize
beetle because it is situated in the “hot spot” infection
areas of this insect pest. ARC-GCI manages an earlywarning system for black maize beetle in maize. The
current cost of spraying is approximately R100 per ha, not
including application costs (diesel, labour, etc). That
implies a saving of R70 million per annum to the industry
when they are advised not to spray because beetle
numbers are too low to cause significant damage.
ARC-GCI is part of a public-private partnership, a grain
production advancement project (GPAP) which focuses on
the improvement of maize production at 12 farming
communities located in the provinces of Limpopo and
Mpumalanga. The project was aimed to serve
250 beneficiating farmers.

The Institute has a well-equipped biotechnology
laboratory that specialises in the development of genetic
markers for mandated crops. Molecular geneticists
support conventional breeding projects with markerassisted selection. Markers have been identified for
resistance to soybean nematodes, dry bean rust and
bacterial blight, and for maize grey leaf spot resistance.
Marker-assisted selection is now being applied to develop
improved inbred lines and varieties. The laboratory also
supports the breeding projects and seed industries by
fingerprinting cultivars of groundnut, maize, dry beans
and sunflower. Newly optimised methods for DNA
analyses on a DNA sequencer were applied successfully in
maize fingerprinting and groundnut samples for the
private industry.
All groundnut seed production in South Africa is
dependent on the continuous supply of ARC breeder seed
since ARC-GCI is the sole supplier in this regard. The
same applies to open-pollinated maize varieties.
The production of disease-free dry bean seed is done in
collaboration with the Dry Bean Producers Organisation.
Breeders’ seed was released by ARC-GCI for basic and
certified seed production in commercial and communitybased seed schemes.
Five maize inbred lines from ARC-GCI are currently used
in nine different commercial hybrids marketed by three
different commercial companies. In 2008 the total seed
market value of the hybrids amounted to about
R32 million. Approximately 45% of the maize hybrids in
South Africa contain genetic material originating from
ARC-GCI’s maize-breeding and yield-testing programmes.
The scientific outputs reflect the success of the Institute for
the year. There were 17 peer-reviewed scientific
publications, 53 popular publications and 12 manuals
published during the year in review. The dry bean
production manual was translated into Xhosa. Several
ARC-GCI scientists were invited to participate in farmers’
and information days, which resulted in 52 training
courses, farmers’ days and workshops where presentations
were made. Altogether 29 radio talks also contributed to the
Institute’s technology transfer initiatives. A total of
22 presentations were made at scientific conferences and
symposia and 17 conference posters were presented. These
outputs contributed positively towards building the
Institute’s scientific capacity and addressing the need for
research in agriculture in South and southern Africa.
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ARC-Small Grain Institute
were achieved through 59 popular publications, one refereed
publication, while more than 1 392 producers were reached
through various interventions.
Most importantly, 782 emerging commercial producers
were informed and 293 trained in 13 communities,
stimulating wheat production in all these rural areas.

Dr Cobus le Roux
Research Institute Manager

Mandate
The Small Grain Institute (ARC-SGI) is mandated to
conduct research, development and technology transfer
within South Africa. The Institute’s research is aimed at the
provision of suitable small-grain cultivars, sustainable cropproduction systems and related technologies, to enable
producers to be internationally competitive and to ensure
the availability of affordable cereal food of high quality.
The Institute is committed to the development of relevant
crop-production technologies and the supply of superior
disease, pest and drought-tolerant cultivars that have
acceptable agronomic and quality characteristics. It is also
committed to rendering the necessary support services
and transferring effective technology to all small-grain
producers and processing industries in South Africa,
regardless of the size of the enterprise. Innovative
technological solutions are implemented to maintain and
extend the contribution that the small-grain industry makes
to the wealth and social welfare of all the people of the
country, while conserving the country’s natural resources.

Summary
On an annual basis the ARC-SGI delivers a need-driven R&D
service to approximately 6 000 small-grain producers
responsible for a wheat product with a farm gate value of
R6 billion. This service includes: 64 need-driven projects
conducted on more than 100 sites throughout South Africa;
production guidelines to approximately 6 000 producers to
ensure
optimised
agricultural
productivity
and
competitiveness and a strive towards food-security, as well as
access to 19 well-adapted, pest-resistant cultivars with
superior quality. Additional services are rendered to, amongst
others, 500 clients in need of soil analytical evaluations.
Technology transfer to ensure lower inputs, more stable and
higher yields and environment friendly pest/disease measures
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Through these annual R&D interventions the ARC is
instrumental in assisting South Africa to become more
food-secure and to negate the current outflow of
R3 billion from the rural areas for wheat imports.
The 2008/09 financial year was furthermore characterised
by varying environmental conditions which had an effect on
production conditions. The Institute concluded the
financial year with a 95,3% succession rate on the
contractual agreements of 64 research and development
projects. These performances resulted in significant
progress being made amongst many other in the field of
the development of bio-insecticides. As an example, one
of the most prominent fungus-based products against the
bollworm of wheat is now being mass-produced by our
production partner.
Also of note is the Institute’s newly acquired ability to, by
means of molecular techniques, distinguish between
Fusarium spp, as well as to determine the DON and NIV
toxin levels of seed lots and, more importantly, also the
toxin-producing ability of wheat genotypes. These
competencies will speed up the process of releasing
resistant cultivars against Fusarium head blight of wheat
and barley.
By engaging in close international collaboration, ARC-SGI
also generated the needed database that will enable it to
postulate the virulence/avirulence formulae for six
Russian wheat aphids (RWA) biotypes using germplasm
developed in South Africa that contains a variety of RWA
resistance genes. This will have significant positive
implications for future resistance breeding.
Ms Cathy de Villiers was awarded a special scholarship
funded by the Japan Capacity Building in Africa
Programme to be trained at International Maize and
Wheat Improvement Center (CIMMYT) in Mexico. The
sponsorship was for African researchers working on
Fusarium head blight. The training took place in two
sessions – the first during the October 2008 season in
Mexico and the other in January 2009.

ARC-Institute for Industrial Crops
Research has shown that flax is an excellent alternative or
rotational crop to wheat in the winter rainfall regions.
Increased uptake of this crop will only be realised once
a viable processing industry has been established. This
will result in savings on imports as well as leading to job
creation. Similarly, the release of a locally developed
hemp hybrid adapted to local conditions could form the
basis of establishing a hemp industry in SA should
enabling legislation be passed.
Dr Graham Thompson
Research Institute Manager

Mandate
The mandate of the Institute for Industrial Crops (ARC-IIC)
is to conduct applied and adaptive research on important
industrial crops for improved intensive and extensive crop
production through crop genetics, nutrition and
management practices. The Institute aims to be
recognised as an internationally acclaimed scientific
centre of expertise in the field of cotton, hemp, flax, kenaf,
sisal, indigenous fibre crops, cassava, tobacco and other
crops with industrial potential.

Release of the new tobacco cultivars with multiple disease
resistance
coupled
with
applying
fertilisation
recommendations that have been established will result in
a more viable industry through reducing production costs.

Summary
Whilst research is showing that organic cotton can be
grown in South Africa, the major constraint remains pest
control. Research focusing on organic cotton will enable
South African producers to enter the niche market
successfully. In some areas cotton remains one of the few
options for emerging farmers. Minimal input practices,
such as skip rows, have been developed to limit their risk
of production under dry land conditions. The release of
the new cotton cultivars with tolerance to Verticillium wilt
will also empower 1 100 of these emerging farmers.
Increasing interest is being shown in cassava, both
as a food and industrial crop. This is in line with the
objectives of Nepad. The selection of high-yielding
cultivars through the evaluation programme being
conducted will lead to the establishment of a new industry
in SA. However, to meet its full potential an expanded
research programme will be required.
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Grain and Industrial Crops (continued)
Research and development highlights
Strategic objective 1: Generate, develop and apply new
knowledge and technology
The ARC-GCI is a full member of the Africa Bio-fortified
Sorghum (ABS) consortium. The ABS project manager
prepared the Final Roadmap for South Africa and
submitted it to the Breeding Functional Team Coordinator
of the International Crops Research Institute for the SemiArid Tropics (ICRISAT). This project seeks to develop a
more nutritious and easily digestible sorghum that contains
increased levels of essential amino acids (especially lysine
and tryptophan), increased levels of vitamins A and E and
more available iron and zinc.
A programme on the evaluation of sweet-stem sorghum for
bio-ethanol production, of which the ARC-GCI is part of
the consortium, was successfully launched at a meeting in
France. The programme is funded by the European
Commission.
A new wheat plant virus, possibly wheat soil-borne
mosaic, was identified in Winterton. The implication
thereof is currently under investigation at ARC-SGI, while
identification is being confirmed by the virology unit at
ARC-PPRI.
A major problem associated with spider mite control is the
wide-scale occurrence of resistance against chemical
pesticides. To date, resistance against 91 different active
ingredients has been reported worldwide. Moreover, many
of the remaining compounds are being considered for
withdrawal from the agrochemical market due to
environmental and health concerns. This mite is a serious
pest of many vegetable crops where concerns over
chemical residues are leading to a lowering of maximum
residue levels, further underscoring the need for the
development of biological control strategies. A new fungal
pathogen was isolated from the 2-spotted spider mite,
Tetranychus urticae, a major greenhouse pest throughout
the world. Further investigations also confirmed the ability
of this fungus to survive as endophyte inside rose plants.
The development of this fungus as bio-insecticide against
Tetranychus urticae (and potentially other insect pests) is
currently being investigated.
To date, resistance against 36 different active ingredients
has been reported worldwide. For example, in South Africa
10 of the 12 active ingredients registered for use against
bollworm on wheat are no longer 100% effective against
this pest (ie, resistance reported elsewhere). In addition,
this pest is often encountered on fruit and vegetables
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where direct application of chemical insecticides is being
challenged also by lower MRLs being imposed. An
alternative control remedy will benefit most of the 31
commodities in South Africa with chemical registrations.
Selection of a highly virulent fungal isolate against the
bollworm, Helicoverpa armigera, by the Institute was
followed up by the establishment of an effective massproduction protocol by the production partner Plant Health
Products (Pty) Limited. An effective fungus-based product
will be the first of its kind for use against this ubiquitous
pest in South Africa.
Precision Decision Making (PDM) has been made possible
by technological advances in GPS, systems and computer
mapping (GIS), which has made it possible to capture,
store and map vast amounts of detailed crop and soil
information. This information is applied to ensure that the
use of agricultural land is optimised and the wastage of
expensive inputs are minimised by variable-rate
application of inputs on a 1 ha or 0,25 ha level. The PDM
project at ARC-SGI has been successfully completed.
Through this project, new recommendations on the
successful implementation of PDM in wheat production
are being made to the industry. Results indicated that
production can be improved, especially by better
distribution of lime through variable-rate applications and
that profitability of production can be increased by
reduced inputs on low-potential areas. Increasing inputs
on high-potential areas were not successful to increase
production and was therefore not profitable. Improved use
of agricultural land and optimisation of expensive inputs
by PDM is a major step in ensuring sustainability of crop
production and food security in South Africa. Adoption of
PDM is steadily growing and a whole new industry of
service providers, which assist producers in capturing and
applying information, are developing.
Two semiochemicals that trigger the wheat host plant to
release volatiles attractive to aphid-parasitic wasps were
identified. The timely application of such chemicals to
plants could expedite/enhance the level of natural aphid
control in the field.
A fungal isolate with virulence against the common house
fly, Musca domestica, was identified. This isolate also
shows a high level of overt mycosis supporting possible
horizontal spread of the pathogen among adult flies.
Commercialisation of this strain is being investigated in
collaboration with the company Bio-Insectaries South
Africa (BISA).

The newly mutated stem rust biotype (2SA106) with
virulence for Sr24 was detected for the first time in South
Africa. This biotype is of far more importance for wheat
production than Ug99 with its virulence for Sr31 since
the resistance gene Sr24 is being used extensively in all
wheat-breeding strategies in South Africa and the rest of
the world. The biotype will now be used to identify
resistance gene combinations effective against this
mutation.
The high levels of jassids or leaf hoppers during the cotton
season again highlighted the importance of finding
effective organic insecticides. Although some of the
natural extract remedies gave some control of different
pests, more research is needed to overcome this major
challenge for organic cotton production in South Africa.
The development of a local hemp cultivar is now in its
final phase. To date all imported cultivars have not been
found to be fully adapted to local conditions to which the
locally developed hybrid will be. The feasibility study on
the viability of a hemp industry in South Africa mandated
by the DAFF is not yet complete. Until this is completed
the restrictive legislation on hemp production will not be
changed despite the ever-increasing demand for hemp
products.
The evaluation of flax cultivars and production systems
has been completed in the Western and Eastern Cape with
yields of more than 1,5 ton/ha linseed and fibre yields of
almost 1 ton/ha being obtained. This research has shown
that flax can be an economic alternative or rotational crop
to wheat in these regions. However, there is still a great
need to develop a processing industry for such fibre crops
in South Africa.
Trials were conducted at Rustenburg to evaluate five
different plant spacing and four fertiliser application rate
for commercial cultivation of Tagetes minuta L, in order to
obtain a high yield with an acceptable oil quality. Higher
biomass was attained from spacing khakibos 1 m apart
and removal of the apical meristem at 30 days to
stimulate branching. Oil quality met the required standard
but components such as cinomol and linomil were present
in low quantities. This research has shown that khakibos
can be grown commercially for essential oil production as
a viable alternative to harvesting it from the wild.

Strategic objective 2: Sustainable use and management of
natural resources
Conservation tillage is considered worldwide as more
sustainable, productive and environmentally friendly than
conventional tillage systems in which aggressive tillage
methods are used. The ARC-SGI has embarked on
conservation agriculture (CA), which covers research on
tillage practices, crop rotation, and the role of soil
microbes and of soil pathogens. Networking in terms of
conservation agriculture (CA) research with other ARC
research institutes as well as other research teams has
been established and collaboration has increased
significantly. Although this programme has only started
recently, it enjoys substantial support from everywhere in
the maize industry, and related industries are anxious to
get involved. A five-year study on suitable agronomic
practices (row widths, seeding rates and fertiliser
placement) and recommendations developed for use in
conservation tillage systems in the Western Cape has
made an invaluable contribution to adoption of CA in this
region. In the northern production regions, where
conventional methods are still widely practised, similar
research interventions and projects are in place to support
producers who want to adopt CA. Wide-scale adoption of
CA practices by commercial and emerging farmers will
reduce the loss of soil through erosion, reduce
dependency on fossil fuels, increase sustainability of
production and, therefore, food security in the long term.
The project, “Collection, isolation and screening of
entomopathogenic fungi for biological control of cereal
aphids in South Africa and Argentina”, has been approved
for funding under SA-Argentina Bilateral by the NRF.
Investigators: Drs JL Hatting (ARC-SGI) and Claudia
Lopéz (La Plata University).
Air-cured tobacco (CDL 28), grown commercially at six
localities in the Limpopo valley region, and representing
three planting dates, was used to collect data at two
growth stages (8 and 12 weeks after planting), regarding
biomass, nutrient concentrations and nutrient uptake. An
average leaf yield potential of 3 615 kg ha-1 with a
minimum of 3 420 and a maximum of 3 991 kg ha-1 was
recorded. These lower yields are directly attributed to the
cool and inclement weather conditions and an aboveaverage rainfall that was experienced. The importance of
climatic conditions on the production of high-yielding aircured tobacco was re-emphasised. Results showed that
the concentration of reduced nitrogen decreased from top
to bottom leaves, while that of non-reduced nitrogen
increased. Non-reduced nitrogen is the precursor of
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Grain and Industrial Crops (continued)
tobacco-specific nitrosamines and relates to a possible
higher concentration to be formed in the lower leaves.
Research on this topic continues at the ARC-IIC.
Flue-cured tobacco cultivars (OD86R and OD2) grown
commercially at Marble Hall, Alma and Vaalwater, were
used in three demonstration plots with six levels of
phosphorus to evaluate the response of tobacco regarding
biomass, chemical composition and nutrient uptake.
Results tend to contradict the belief that the fertilisation
with phosphorus, notwithstanding the phosphorus status
of the soil, will always be beneficial. Results furthermore
show that the efficacy of phosphorus utilisation is
seriously impeded when aluminium comprises a
significant part of the extractable acidity. This is not only
relevant to the topsoil, but also the subsoil. These results
will be used to establish fertiliser recommendations for
tobacco.
Four legumes, namely cowpeas, soybean, pigeon peas and
sugar beans, were planted in rotation with cotton. All the
legumes responded differently to the number of nodules
produced; this is an indication for N2 fixation. Results
showed that at least 40 to 60% of nitrogen is needed for
the survival of the crop. Overall results indicated that
soybean, cow peas and sugar beans could be suitable
legumes to be rotated with cotton, resulting in lower
nitrogen fertilisation requirements.
Two trials were conducted to determine optimal harvesting
time and nitrogen requirements of Corchorus trilocularis
(wild jute). The seeds started to germinate two weeks after
planting and were still germinating three months after
planting. The plants started to flower three weeks after
germination and continued flowering until March. These
trials showed that stem length of wild jute increased with
increasing nitrogen application, while fibre percentage was
uniform across nitrogen applications and plant density. The
potential of wild jute as a fibre crop is being established.
Strategic objective 3: Enhance nutrition, food security
and safety
National cultivar trials on five mandated crops of the
ARC-GCI, as an independent, expert organisation, were
conducted (a total of 281 trials all over the country). The
results were published in various popular magazines as
well as in annual reports. Annual cultivar evaluation
meetings were held with stakeholders of the maize,
sorghum, sunflower, groundnut and soybean industries.
All reports compiled by the Institute were presented and
all results were accepted. Cultivar evaluation reports are
available on the ARC website.
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Altogether four ARC-GCI experimental maize hybrids
significantly out-yielded by 10 to 13% the market leaders
used as commercial controls. The four hybrids will be
recommended for registration, release and commercialisation.
A total of 12 newly developed maize inbred lines representing
two heterotic groups expressed good hybrid vigour associated
with drought tolerance in hybrid crosses.
Russian wheat aphid is the most damaging pest of dryland
wheat in South Africa. A set of local wheat lines (with
resistance from different Russian wheat aphid (RWA)
sources) was sent to the Commonwealth Scientific and
Industrial Research Organisation – European Laboratory
(CSIRO-EL) in Montpellier, France, where the Australian
organisation maintains colonies of RWA from numerous
locations around the world. The lines were screened with
RWA from Chile and Hungary, the two most virulent
biotypes in colony at the facility. ARC-SGI was very
privileged to have been granted this opportunity, as only
five experiments can be undertaken in the facility each
year, due to the strict quarantine regulations in place at
the station. The same set of 50 wheat lines was also sent
to the USDA-ARS station in Stillwater, Oklahoma, where
lines were screened with RWA1 and RWA2, the two
commercially most important biotypes in the USA. This is
the first data of its kind worldwide and, when combined
with data collected in South Africa for the two South
African biotypes RWASA1 and RWASA2, should enable
the postulation of virulence/avirulence formulae for this
pest with very positive implications for future resistance
breeding. This endeavour forms part of the proactive prebreeding strategy against the RWA to ensure resistance in
local cultivars ahead of the occurrence of new virulent
types in South Africa.
Various disease epidemics occurred in the Western Cape
due to the prevailing high humidity and relatively low
temperatures. These events provided an ideal opportunity
for breeders to screen and rate breeding material in the
various nurseries for resistance (or susceptibility) status for
the individual diseases. Prof ZA Pretorius (University of the
Free State) and Dr T Terekegn (ARC-SGI) identified five
stem rust biotypes within the nurseries of the wheatbreeding programme, which were able to overcome specific
stem rust resistance or Sr-genes in the host plants. These
biotypes enable geneticists to proactively screen, select
and release cultivars resistant to the ever-changing disease
spectrum. Furthermore, these resistant cultivars will assist
producers not to be dependent on chemical control.

The barley cultivar Puma was commercially tested under
dry land cultivation conditions for the second year in the
high-potential area of the Rûens. The cultivar yielded
exceptionally well with average yields of 5,3 ton/ha. The
malting quality was exceptional with kernel plumpness
percentages of 96%, while grain nitrogen levels were well
within the limits set by SABMiller. Although the cultivar
was commercially cultivated for malting evaluation, it also
distinguished itself from the rest of the barley cultivars as
a very good animal feed. In future the Institute will market
Puma as a dual-purpose cultivar to the Rûens farmers and
fulfil a significant need.
For the first time in more than 10 years, six superior oats
advanced lines for the breakfast cereal industry were
included in the national evaluation trials. These lines
possess excellent disease resistance and exceptionally
good yield potential. If successful, these releases may
replace the imported oats with local production.
ARC-Small Grain Institute received the mandate from the
National Cultivar Evaluation Workgroup, where all role
players in the small grain industry are represented, to
conduct the National Cultivar Evaluation Programme in all
production regions. Successful field trials were executed
in the winter rainfall region (dry land), summer rainfall
region (dry land) and in the northern irrigation areas. The
programme was conducted at 79 localities on a national
basis and a total of between 65 and 70 cultivars
(depending on the entries submitted by breeding
organisations) are evaluated on an annual basis. The
ARC-SGI received the mandate from the National Cultivar
Evaluation Workgroup, where all role players in the small
grain industry are represented, to conduct the National
Cultivar Evaluation Programme in all production regions.
Successful field trials were executed in the winter rainfall
region (dry land), summer rainfall region (dry land) and in
the northern irrigation areas. The programme was
conducted at 79 localities on a national basis and a total
of between 65 and 70 cultivars (depending on the entries
submitted by breeding organisations) are evaluated on an
annual basis. The results from this programme were
published in four Production Guidelines (8 000 copies) in
Afrikaans and English for the northern and southern
regions respectively. These Guidelines are distributed
to all small grain producers, who are the beneficiaries
eventually. The Guidelines are the only official
recommendations for small grain cultivar choice and
assists all producers to make informed decisions on
profitable production.

The results from the cassava block trials have shown
that some of the 100 cultivars and lines evaluated to date
by ARC-IIC will enable the establishment of a viable
cassava industry in South Africa. These trials have led to
a strong interest for commercialisation from the private
sector. Selections have now also been made for mother
material to be used in a breeding programme.
In addition to new methods of harvesting and estimating
yield of Amaranthus spp. developed and shown to farmers
in rural communities, intercropping herbaceous legumes
(cowpeas and pigeon peas) with vegetables (Amaranthus
and sweet potato) had shown that better utilisation of
environmental factors, greater yield stability in variable
environments and soil conservation practices can be
attained.
The short-duration pigeon pea cultivar was found to fix
atmospheric nitrogen at a rate of 60 kg N ha-1.
Intercropping pigeon peas provided a source of dietary
protein for rural poor communities. The crop also provided
compensatory yield during drought periods.
Strategic objective 4: Enhance the ability of the agricultural
sector to manage and mitigate agricultural risks
The ARC-GCI was the first to report resistance of the
African maize stalk borer to commercial, transgenic Bt
maize. Soon afterwards it was confirmed by a scientist
of the North-West University, and during the January
2009 Combined Congress in Stellenbosch an American
scientist also confirmed resistance to Bt maize.
Recent research on maize mycotoxins has highlighted
the significance of mycotoxins in maize production,
particularly in subsistence farming systems in South Africa.
Samples from certain production areas had significantly
higher aflatoxin and fumonisin levels than the norms set by
various regulatory bodies internationally. Research aimed at
reducing mycotoxin levels has indicated significant variance
in maize genotypes and production practices, which will be
used in development of integrated mycotoxin management
systems.
As part of the project to integrate nematode control in
maize, a nematode survey was conducted on 50 farms
in the maize-production area of South Africa during the
2008 growing period. It confirmed that root-knot
nematodes are the predominant plant-parasitic group that
adversely affects maize production locally.
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Grain and Industrial Crops (continued)
Prof Steven Powles from the University of Western
Australia (Director WARHI) visited South Africa on
invitation of ARC-SGI to evaluate and advise the Institute
on the Institute’s herbicides resistance programmes. This
enabled the Institute to realign its herbicide resistance
management strategy to proactively manage the everincreasing prevalence of rye grass and other weeds
resistant to chemicals and to increase the efficacy of
existing herbicides.
The curator of the SGI Germplasm Collection attended an
advanced international training programme on Plant
Genetic Resources Management, which was presented
by the Nordic Gene Bank (NGB) in Alnarp, Sweden. As a
result the Institute’s small grain facility and procedures
were upgraded and aligned to international norms. The
ARC-SGI Small Grain Germplasm collection currently
accommodates 15 510 accessions of five genera, a most
valuable source of genetic diversity to ensure South
African producers’ access to well-adapted cultivars.
ARC-SGI contributed in the fight against Ug99, a deadly
stem rust pathotype recently detected in East Africa and
currently threatening the world’s wheat industry.
Accordingly, the Institute participated in the Global Rust
Monitoring Program through planting and evaluating
International Screening Nurseries despatched by the
Borlaug Global Rust Initiative (BGRI). In an effort to
proactively control this rapidly spreading pathotype and
minimise vulnerability of South Africa to Ug99, several
South African breeding lines were tested at Njoro
Research Station, Kenya. This screening of germplasm in
Kenya identified resistant wheat lines to the newly found
Ug99 pathotype. This proactive endeavour will ensure
adequate resistance levels in the South African wheat
cultivars prior to the arrival/spread of the biotypes here.
The seed multiplication, seed maintenance and seed
processing of the barley cultivar Puma was successfully
completed and 36 000 (20 kg) bags of commercial seed
were produced for the irrigation production area for the
2009 cultivation season. The proper maintenance of seed
stocks remains very important to protect the ARC
Intellectual Property.
The high standard and performance levels of the Wheat
Quality Laboratory strongly positions the ARC-SGI in the
wheat market. The laboratory satisfies the need for highquality analysis of advanced breeding materials and so
enables the Institute to stay competitive in the South
African wheat market.
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Herbicide resistance is a phenomenon that occurs on a
larger scale every year in South Africa. Ryegrass (Lolium
spp.) is the grass weed that causes the most reported
cases of resistance throughout the world every year. The
importance of herbicide resistance is that the weed gets
so dominant within the small grain crops, reducing crop
yield, that producers are forced to switch from small grain
production to other crops (as has been seen in Australia).
It has been proved that herbicide-resistant ryegrass in
South Africa is also proving to be a threat to small grain
production. This is mainly due to the limited number of
chemicals available from different modes of action
groups. It is thus of the utmost importance that the extent
of the problem in South Africa is monitored and effective
ways of controlling/reducing this problem are found. The
ARC-SGI continues to monitor the prevalence and spread
of herbicide resistance in ryegrass (Lolium spp.) in the
Western Cape. Multiple resistance against both SUs and
Fops was again confirmed.
Field data suggests that the frequency of fungicide
applications against rust diseases of wheat produced in the
Western Cape should be reviewed, as two applications per
season were not economically justified in all cases. By taking
into account the cultivar used and disease pressure within a
particular season, savings could be realised through the
omission of unnecessary applications. These results
constitute a new approach in rust disease management with
direct economical benefit to the industry.
Horse’s tail (Equisetum ramosissinum) is a major problem
for the small-scale farmers in the Northern Cape.
Chemical control trials by ARC-IIC have shown that this
weed can be suppressed for a few months during the
growing season. It has, however, been concluded that
horse’s tail cannot be totally controlled using only a
herbicide.
Altogether eight different nutrient treatments were tested
to recommend to organic cotton farmers which organic
nutrient will produce higher yields. The treatments
include a cow manure application, mycorrhiza treatment,
compost, a compost plus compost tea combination and
compost tea alone. These were compared to an organic
fertiliser and an inorganic fertiliser. The compost-compost
tea combination realised a yield of 1 450 kg ha-1 in seed
cotton. Although there was a heavy jassid infestation, this
was approximately double the yield realised in the
2007/08 season. This indicates that the build-up of soil
nutrients can be achieved with compost and manures.

A total of eight to 10 different cotton cultivars were
included in the National Cotton Trials run at Loskop,
Mokopane, Makhathini, Rustenburg, Upington, Vaalharts
and Weipe. The control cultivars included the
conventional cultivar DeltaOPAL, and the transgenic
cottons, NuOPAL, OPAL RR as well as stack gene NuOPAL
RR. The Australian cultivars Candia and Candia BG plus a
Russian cultivar (F3) were included in the trials as well as
two ARC-IIC lines, namely VERTOL 1 and VERTOL 2. The
Russian cultivar F3 reached cut-out stage earlier than the
other cultivars, but also resulted in lower fibre
percentages. Candia BG resulted in high fibre percentages
of up to 45%. Cotton producers now have access to
statistically valid research and results regarding which
cultivar produces the best yield in the different cottonproducing areas in South Africa.

powdery mildew and tobacco mosaic virus, has also been
recommended for registration depending on the outcome
of the smoking trials. The release of these new cultivars
will make a significant contribution towards maintaining
a viable tobacco industry in South Africa.
The project to monitor pests as cotton production expands
in the Eastern Cape province has been concluded. It was
found that the spectrum of pests was similar to that in the
rest of South Africa.

Since the profitability of cotton is marginal, it is
imperative to reduce the occurrence of damaging
nematode species, especially Meloidogyne incognita
race 4. Crops such as sesame, oats, sunnhemp and
marigold were included as rotational crops in an organic
cotton trial for the management of nematodes in an
organic farming system. All the mentioned crops had good
to excellent resistance to the root-knot nematode.
Sunnhemp, however, hosted high numbers of the lesion
nematode spp. Pratylenchus teres.
In cotton intercropping trials high bollworm populations
were found in all treatments while predominant
populations of ladybirds were found among the different
intercrops, especially maize. Of the commercially
available organic insecticides, only Pyrol reduced
leafhopper damage and increased cotton yield. Thus the
major challenge to establishing a viable organic cotton
industry in South Africa remains effective insect control.
Much progress has been made in the flue-cured and dark
air-cured tobacco cultivar development programme. The
flue-cured tobacco cultivar BS3 that has resistance to
powdery mildew, tobacco mosaic virus and medium
resistance to black shank combined to high yield and good
quality is in the process of registration. Seed is already
available for commercial production. Another highyielding, good-quality flue-cured tobacco line, BS4, with
resistance to powdery mildew, tobacco mosaic virus and
black shank, has also been recommended for registration.
A high-yielding, good-quality air-cured tobacco breeding
line, LDT 119/2/1/1, with resistance to black shank,
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HORTICULTURE

• Infruitec-Nietvoorbij
• Tropical and Subtropical Crops
• Vegetable and Ornamental Plants

ARC Infruitec-Nietvoorbij
Cryopreservation has become a very important tool for
long-term conservation of vegetative plant germplasm.
The first success in a new project to develop an efficient
and reliable protocol for cryopreservation of apple and
peach has been achieved.

Dr Johan van Zyl
Research Institute Manager

Mandate
The ARC Infruitec-Nietvoorbij (ARC Inf-Nvb) mandate is to
conduct research, development and technology transfer
on the breeding, cultivation and post-harvest technology of
deciduous fruit, viticulture, alternative crops (eg berries,
figs and olives), indigenous herbal teas and regional
medicinal plants. Post-harvest activities include wine and
brandy production, cold storage and other forms of shelflife extension (drying, canning, juicing and jam). These
activities are aimed at commercial farmers and resourcepoor farmers as well as communities. Increasing attention
is focused on stabilising food security and turning waste
into value-added products. The ARC Inf-Nvb Institute is
located in Stellenbosch in the Western Cape, with several
research farms and wineries in the region.

Summary
The Institute performed well as far as core business
is concerned. There were several highlights and
achievements that continue to contribute towards the
Institute being a world-class facility. On 20 March 2009
ARC officially received a cheque for R1,3 million from
Culdevco (ARC marketing and commercialisation agent for
ARC-bred deciduous fruit varieties) for royalties collected
during 2008. This represents a dramatic increase of
212% over the royalties collected during 2007. Some
ARC-bred varieties excelled and outperformed most of the
imported varieties planted in experimental blocks. This
promises much for the local deciduous fruit industry as
well as ARC’s future royalty income.
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The move to appoint an international expert to shift the
ARC’s deciduous fruit-breeding programmes into the modern
field of market-assisted breeding is to be welcomed.
However, it is a fact that the current techniques, though
laboriously low, served the ARC and country well. The
Institute’s achievements are well documented and these are
soon to be reinforced by a number of outstanding selections
moving through the system. These include Honey Blush, an
exciting new peach variety for the warmer areas of South
Africa, with fruit of a quality superior to the late-maturing
Northern Hemisphere fruit on the overseas markets; Early
Glo, a new nectarine to be released during 2009; PE04-03,
a very promising early-peach variety; and Summergold, a
promising early-maturing yellow clingstone peach for
canning. An application for plant breeders’ rights (PBR)
registration was submitted in July 2007 and large numbers
of trees have already been ordered from nurseries. This will
result in a significant royalty income for the ARC and
PR00-01, an early-maturing red skin plum.
Workshops in fruit production (irrigation, pruning and fruit
thinning) were held at 14 villages to 530 emerging
farmers and extension officers within the OR Tambo and
Alfred NZO districts of the Eastern Cape province. There
is a strong demand for this kind of intervention and
serious attention should be given to possible expansion of
these efforts.
Altogether eight jam-production courses were also
presented in the OR Tambo district, while activities at the
juicing incubators in Mpumalanga and Venda continue
unabated. Small-scale agro-processing is a company
strong point and much in demand within and outside
South Africa. This offers a great potential to help reduce
poverty through income generation, improve food security
and eliminate wastage of produce.

ARC-Institute for Tropical and Subtropical Crops
litchi and granadilla that will increase the competitiveness
of farmers on local and global markets. The contribution
of the post-harvest technology programme in developing
fruit export protocols is acknowledged internationally. The
projects on high-value subtropical crops and essential oil
crops in the Eastern Cape, Limpopo and North West have
progressed to a stage where they serve as a model for rural
development.
Dr Org van Rensburg
Research Institute Manager

Mandate
The purpose of the ARC-Institute for Tropical and
Subtropical Crops (ARC-ITSC) is to provide sustainable and
appropriate technologies for production and post-harvest
handling of citrus and subtropical crops in order to enhance
food security and nutrition, global competitiveness and
wealth creation by addressing national priorities through its
research agenda and related activities. Post-harvest
technologies include agro-processing and export protocols,
thus catering for both the commercial and developing
agricultural sectors of South Africa. The Institute is
stationed at a campus in Nelspruit, Mpumalanga, where the
growth of such crops is highly favoured due to climatic
conditions, and has several research farms in the region and
other selected provinces.
The mandate crops of ARC-ITSC include the following:
• Citrus, avocado, mango, litchi, banana, macadamia
nut, pineapple, papaya, granadilla, pecan nut, cashew
nut, coffee and ginger.
• Medicinal plants, herbs and essential oil crops.
• Indigenous fruit.
• Exotics such as carambola, surinam cherry, white
sapote, annona and jaboticaba.

Summary
The Institute performed well in 2008/09 regarding
research and development as well as commercialisation of
research results and strengthening the organisational
image as a centre of excellence. Among the highlights was
the development of new and potential cultivars in citrus,

A total of almost 72 000 subtropical fruit trees have been
established in the OR Tambo and Amatole municipal
districts, and many of the rural farmers are already selling
surplus fruit like avocado, mango and banana on local
markets in Port St Johns and Mthatha, thereby increasing
their household income substantially. Small-scale farmers
in the Vhembe district of Limpopo illustrated that they
can compete on commercial level, and this particular
project serves as an example of what can be achieved in
terms of wealth and job creation in rural areas.
The ARC-ITSC demonstrated the potential of essential oil
crops to generate income and create jobs to emerging
farmers. Currently 24 sites in the OR Tambo and Amatole
municipal districts of the Eastern Cape and two sites in
the Moretele municipality of North West have been
planted with essential oil crops. At 12 of the Eastern Cape
trial sites scaling up to commercial production was started
during 2008. Trials at the other 12 sites in the Eastern
Cape and two in North West have now also been
completed and scaling up can be initiated. Six training
workshops were presented at each locality during the year
and these farmers have now acquired the necessary
horticultural knowledge to produce these crops
successfully. Essential oils extracted from these plants
proved to be of a high quality that would get high prices
on both the local and export markets. In addition, valueadding possibilities, such as aromatic candles, and hand
and body lotions, have been demonstrated in production
areas. The potential for high-impact job and wealth
creation in rural areas from essential oil crops has been
realised and created much interest from emerging
farmers.
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ARC-Institute for Tropical and Subtropical Crops (continued)
A major milestone has been reached in the project on
community-based production models in Limpopo. This
project was started on request of DAFF with the aim to
assist already established small-scale farmers to advance
to commercial level. The ARC-ITSC is currently training
and guiding a group of 50 small-scale farmers in
production of several subtropical fruit crops. One of the
beneficiaries planted 4 hectares of bananas during
October 2007 under supervision of an ARC banana
specialist and was able to harvest the first crop as early as
November 2008. The bananas were of superior quality
and there was a big demand for this excellent product on
markets in the Vhembe district. This small-scale producer
is following the guidance of the ARC experts meticulously
and, given his current knowledge and recent success, he is
now busy expanding to commercial level by planting an
additional 6 hectares of bananas. Another beneficiary
producing avocados has achieved the second highest export
pack out in Levubu, thereby illustrating that small-scale
farmers can compete with experienced commercial farmers
and supply a high-quality product for global markets. The
impact of these successes is already visible in that it has
raised the interest of other beneficiaries to achieve similar
levels of success. The project serves as an example of what
can be achieved in terms of wealth and job creation in
rural areas.
The subtropical breeding programme has registered a new
citrus cultivar called ‘Sonet’ which will increase the
competitiveness of South African citrus farmers on global
markets. An early litchi cultivar with good fruit qualities
and stable characteristics of earliness is being evaluated
on semi-commercial scale and will enable South African
farmers to supply litchis much earlier on global markets,
thereby easing the current competition with Madagascar
on global markets.
Collaboration between national and international
institutions is ongoing. These initiatives will strengthen
and maintain strategic partnerships within South Africa as
well as internationally and will enhance the Institute’s
ability to participate in SADC initiatives and the
development of research partnerships in Africa. Of note
are the negotiations between the ARC and the citrus
industry to strengthen the working relationship. The
partnership with the litchi industry has also been
strengthened. Collaboration with the avocado,
macadamia, mango and pineapple industries resulted in
continued financial support, while they co-funded five
research projects.
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ARC-Vegetable and Ornamental Plants Institute
review scientific publications and/or proposals, as well
as those selected to serve on committees and advisory
panels. The Institute is actively involved in the
international arena, and collaboration is promoted and
monitored. Researchers visited various countries and
participated in conferences, contributed to research on
bilateral agreements, participated in development of
international cooperation projects, provided expert advice,
and attended training courses.
Dr Sonja Venter
Research Institute Manager

Mandate
ARC-Roodeplaat Vegetable and Ornamental Plants Institute
(ARC-VOPI) is mandated to do innovative, need-driven and
environmentally friendly research and technology development
on commercial vegetables, African leafy vegetables, medicinal
plants and indigenous bulbous plants. Research involves a
variety of disciplines including crop science, crop protection,
breeding, genetics, biotechnology and agronomy. The aim is
to conduct research, technology development and transfer
for improving the productivity, competitiveness and
sustainable use of vegetables and ornamental plants.
Mandate crops include vegetables (potatoes, sweet potatoes,
onions, tomatoes, garlic, etc), indigenous vegetables
(amadumbe, amaranth, spider plant and indigenous leafy
Solanceae, etc), indigenous ornamental plants (Lachenalia,
Ornithogalum, Veltheimia, Eucomis, etc), fynbos (Protea,
Leucospermum, Leucadendron, Erica, buchu, etc) and
indigenous medicinal plants (Agapanthus, Scilla, Tulbaghia,
Hypoxis, wild ginger, etc).

Summary
The activities reported in this annual report reflect the
continued good performance of the Institute both in terms
of scientific contribution, as well as effective technology
transfer and strengthening the image of the ARC as a
centre of excellence. The majority of projects progressed
according to plan and the Institute’s core mandate
performance remains of a high quality.
Scientific expertise at the Institute has been
acknowledged by the number of scientists requested to

Good progress has been made with regard to the late
blight, Phytophthora infestans survey in eight subSaharan potato- and tomato-producing countries. The
information obtained from the late blight survey will
contribute to a better understanding of the disease and
better control strategies in sub-Saharan Africa. This will
make a positive impact on food security in sub-Saharan
Africa as the disease could cause devastating effects to
potato and tomato crops. These crops play an important
role in the diets and nutrition security of many people in
Africa. The improved understanding of the disease and
subsequent improved control strategies will improve the
production potential of these crops and lead to the
availability of food in specifically rural areas which are
more prone to nutrition insecurity.
Seed germination trials with Hypoxis hemerocallidea, a
medicinal plant highly utilised in traditional medicines,
yielded promising results. The corm is used and,
therefore, the whole plant is removed during harvesting.
To propagate the plant is very difficult as a very low
percentage of the seeds germinate and bulb cuttings
produce only a small number of plantlets. The plant
produces large numbers of seed, but less than one percent
germinate. After numerous trials it was found that the
seeds responded to a specific treatment and germination
percentage was increased to 40%. As the plant produces
large numbers of seed, a 40% germination rate could
indicate a viable method for mass propagation of the plant
and increase the production potential of the plant by
40%. The method will be refined to further improve the
germination rate. This method is also cheap and easy and
very little resources are needed, thus it can be applied by
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ARC-Vegetable and Ornamental Plants Institute (continued)
resource-poor farmers as well. This will lead to increased
access of medicinal plants to traditional leaders and
increased potential to assist the traditional healthcare
system.
Two transgenic lines of the Ornithogalum cultivar Rolou,
A2:1 and A2:4, each containing a different virus
resistance gene towards Ornithogalum Mosaic Virus
(OMV), were developed. Greenhouse trials on these
transgenic lines will continue for two consecutive years,
and if it is demonstrated that these lines are highly
resistant to the OMV, it will make a highly marketable
product that will lead to income generation for the
country. Indigenous bulbs are mostly exported and will
therefore increase the export potential of indigenous
flowers. This will also increase the potential for job
creation as in the case of the Nieuwoudsville community
who are exporting Lachenalia bulbs to the Netherlands.
This community is making a profit of approximately
R200 000 per year after all costs have been subtracted,
including salaries and production costs. Income can be
generated from both the export of bulbs and cutflowers.
The bulbs can be utilised to grow cutflowers in the
Northern Hemisphere. Cutflowers from SA will thus
prolong the season in which the cutflowers are available.
The filing of plant breeders’ rights for six new Lachenalia
cultivars – the first new cultivars since 1988 – has been
completed. This will lead to an increase in the market
potential for Lachenalia cultivars. The flower industry is
continuously looking for new and novel products. These
new cultivars include five new colours which were never
available before. This will lead to an increase in foreign
revenue for the country through the increased availability
of unique cultivars. More products will lead to increased
local production, which will lead to more jobs created.
It will ensure the sustainability of the Nieuwoudsville
community project. This project is currently the sole
exporter of Lachenalia bulbs in the country.
Optimisation of plant spacing of lettuce cultivars in
hydroponics revealed an increase of more than 75% in the
yield of several of the lettuce cultivars, additionally
resulting in a shorter growth season and more optimal use
of space. This methodology will result in increased income
to the farmer, as well as improved turnaround time for
production, with a positive impact on the economic
viability of lettuce production in hydroponic systems.
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Horticulture
Research and development highlights
Strategic objective 1: Generate, develop and apply new
knowledge and technology
Progress on the supported project on Athrixia phylicoides
(Bush or Zulu tea) was excellent. No in vitro or in vivo liver
cytotoxicity was found while most components evident in
the HPLC chromatogram were effective radical scavengers
(anti-oxidant activity). These results bode well for the
future commercialisation of this product.
A number of locally available Rooibos iced-teas contain no
detectable concentration of aspalathin or its degradation
products orientin and iso-orientin. This could indicate that
these products contain very little or no rooibos extract. On
the other hand, over-oxidised source material could be the
source of the problem. Herbal teas are purchased primarily
for their perceived health-promoting attributes. These
results will undoubtedly encourage manufacturers to
review production processes so that they can better satisfy
customer expectations.
A challenge experienced in the citrus-breeding programme
was to distinguish between novel hybrid citrus rootstock
embryos and nucellar embryos. Nucellar embryos have the
same genetic profile as the female parent and the two
types of embryos cannot be distinguished from each other
with the naked eye. A DNA extraction technique which
precludes the use of expensive liquid nitrogen and toxic
chemicals was adapted for citrus, thereby reducing costs
substantially. Furthermore, a tissue-fixing and ambient
temperature storage protocol, which does not affect the
amount and quality of DNA extracted, was also developed.
The DNA extraction technique and storage protocols have
resulted in a sevenfold reduction in DNA preparation time
compared with standard methods used for citrus.
Alternative yield in litchi orchards led to the ARC
investigating methods to improve litchi production. Data
required for the registration of chemical products that may
be used in a litchi management programme to alleviate
the alternative yield problem was collected. It was found
that two commercial products increased fruit size and
yield and these products have consequently been
registered for application on litchis. The improvement of
the litchi management programme has increased the
competitiveness of the South African litchi industry
substantially. Litchi farmers working in close collaboration
with ARC scientists by adapting their production
programmes according to the research results have
already reported substantial yield improvements.

Four genetically modified potato lines, cultivar Mnandi,
chosen for modification since this cultivar is preferred
by small-scale farmers, were developed exhibiting
resistance to the potato tuber moth (PTM). This is the
same gene construct that has previously been inserted
into the cultivar Spunta. Bioassays have been performed
on these transgenic Mnandi lines, indicating that the
tubers and leaves of these lines exhibit total resistance
against PTM feeding, thus significantly reducing yield
losses. Bt-Mnandi is the first South African potato cultivar
that has been genetically modified in South Africa by a
South African research organisation, ie the ARC. An
application to perform field trials with the four transgenic
Mnandi lines has been submitted to the Department of
Agriculture, Forestry and Fisheries and if permission is
granted, the field trial will commence during February
2010. These transgenic potatoes offer farmers an
alternative to the use of pesticides for controlling of PTM
in the field and in storage, leading to cost savings, as well
as elimination of health issues due to the non-use of
pesticides.
Analysis of 32 sequences with putatively assigned gene
identities from the cowpea drought expression library
clones confirmed that 14 sequences were unique. This is
an important result, since these 14 genes are all stressrelated. This also verifies that the methodologies employed
in this project to identify stress-related genes yielded the
desired results and could in future contribute to the
development of stress-resistant cowpea varieties and/or
other crop species of importance to resource-poor farmers,
leading to increased crop productivity, thereby contributing
to poverty alleviation and food security in South Africa.
Furthermore, if proven to be highly effective in engineering
for drought tolerance, it will release the ARC from the
constraints of obtaining intellectual property rights from
multinational companies.
Demand for pomegranate plant material is growing
because fruits contain high concentrations of antioxidants. However, because imported Elite material is only
available in very small quantities, bulking of plants has
been a slow process. The new tissue culture technique
developed by the Germplasm Division at the ARC Inf-Nvb
has solved this problem. Local producers will now be able
to expand pomegranate orchards more rapidly and so
participate in the mini-boom associated with this highvalue crop.
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Horticulture (continued)
Dr Yolanda Petersen’s final report for the first three years
of a long-term study on Xylophilus ampelinus, the causal
agent of bacterial blight of grapevine, was peer reviewed by
a Deciduous Fruit Producers Trust panel. Her study
revealed the presence of recognised virulence factors such
as Type IV pili and an avirulence gene. The progress was so
convincing that funding was approved for a follow-on
project to further unravel the pathogenicity determinants
during another three years. Complete understanding of
pathogenicity determinants will hopefully allow selection of
fully resistant varieties.
Dr Dalene de Beer’s submission to the National Research
Foundation (NRF) “Thuthuka Programme: Women in
Research” was successful. This programme aims to
support female researchers in launching an independent
career, which hopefully culminates in an NRF rating after
six years. Her submission entitled “Red fleshed plums as
functional ingredient” was submitted under the section
“Economic growth and international competitiveness”.
Reviewers made many good comments and graded the
submission’s quality as “excellent”.
Strategic objective 2: Sustainable use and management of
natural resources
The project on development of indigenous fruits as
commercial crops in subtropical regions showed good
progress. Various jams were made from Kei apple fruit and
combinations with jams made from other fruits were also
evaluated. A detailed survey of indigenous fruits occurring
in eight villages in the former Transkei area of the Eastern
Cape and their utilisation by local people was undertaken.
Superior fruits of eight species were identified by a
community in Venda and seeds were collected and
propagated. It is evident that the focus of the project
should ultimately be on value-adding and in this regard
niche markets can be developed to benefit rural
communities by establishing small- and medium-scale
enterprises.
Plant breeders’ rights were granted to a new Protea
cultivar Lady Pearl. This Protea cultivar was released to
expand the current series of smaller Protea cultivars of
Sugar Baby (Protea repens x P mundii/lacticolor hybrid)
and Sharonet (Protea eximia x P susannae hybrid). Both
have a deep red colour and the required small flowers.
Lady Pearl is an F2-hybrid that was derived from a P
magnifica with P burchelli cross. It has a small, salmon
pink flower, changing into lime green at the base of the
inflorescence, with a delicate black beard and dark
maroon centre. The expansion of the current colour range
(mainly red) will encourage additional sales in the market,
benefiting the producers. The flowering time coincides
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with a very favourable marketing window in Europe, and
successful commercialisation will, thus, add value to the
current small-flowered range and ensure royalty income to
the ARC.
The ARC Inf-Nvb hosted a successful workshop for the
Water Research Commission (WRC) and Winetech on
“Winery wastewater reuse in Agriculture”. The WRC
subsequently committed more than R3 million over five
years for a project on irrigation of vines using winery
wastewater. A member of the Soil and Water Science
Division compiled a document on “guidelines for the use
of environmentally hazardous or potentially hazardous
chemicals in the South African wine industry”. These
guidelines were published on the Integrated Production of
Wine (IPW) website.
Strategic objective 3: Enhance nutrition, food security
and safety
The lack of an early litchi cultivar is limiting the litchi
marketing season. Two early litchi selections from the
breeding programme have shown promising qualities and
may serve to increase the global competitiveness of the
South African litchi farmers through a prolonged marketing
season. One selection has been promoted to the Phase II
stage of evaluation and enough material was collected from
the selection for further propagation. The material was
supplied to the nursery for grafting on rootstocks. The other
selection is in the process of plant breeders’ rights
registration and semi-commercial evaluation. This
selection proved to be very early and has stable
characteristics of earliness and good fruit qualities. Further
horticultural evaluation of the selection in early litchi
growing areas is ongoing whilst a further 400 seedlings
have been established in orchards in Nelspruit for
evaluation. The local litchi farmers are very excited about
this development because, once released, this early
selection will ease the competition with Madagascar on
export markets as South African farmers will be in a
position to supply litchis much earlier to global markets
than Madagascan farmers.
The South Africa granadilla industry currently has only
one registered commercial cultivar, which is infected with
a virus complex. The identification of five very promising
selections is of special significance to the industry. Two
granadilla selections with good fruit size and yield have
been identified in the Western Cape, while one selection
with a hard shell and two yellow selections with high
sugars and good taste were also identified at Nelspruit. As
soon as the new selections prove to be stable they will be
registered and released to the industry. There is currently
great interest in granadilla production especially from

emerging farmers in Limpopo, and the new selections will
substantially enhance the sustainability of the industry
and assist emerging farmers to grow the crop successfully
for commercial purposes.
Three stone fruit varieties were released to industry in May.
African Delight™, a red-skinned plum, has medium to low
chilling requirements (400 to 600 cold units), and can be
planted in most areas in the Western Cape. Although it will
compete with two black-skinned, imported varieties, its firm
texture, high sugar content and excellent taste place it in a
class of its own. Autumn Crunch is an exciting new
clingstone peach for the canning industry and local fresh
market. It has excellent fruit size and yield (20-kg tree at
4,5 x 1,5 m; 165-g fruit) and fills a harvesting gap after
Kakamas. Summer Prince, the latest white flesh nectarine,
has an excellent taste and high sugar content. Yield is good
(20-kg tree at 4,5 x 1,5 m; 100-g fruit). It is recommended
mainly for local markets and export by air because of
questionable storage ability. It should be planted in cooler,
late-maturing areas. These releases are but a harbinger of
the very promising new varieties moving ever closer to
release. The exciting new red blush pear variety Cheeky™
(to be released during 2009), for example, can be stored for
three months (compared to the industry standard of two
months). Interest in this outstanding new variety is reaching
fever pitch. This is well illustrated by the 70 stakeholders
that attended a field day (January) to view this pear under
semi-commercial conditions.
Those running the ARC’s very successful deciduous fruit
breeding programmes are continually attempting to fulfil
the needs of all potential producers and not only those in
the traditional production areas. This is well illustrated by
the following activity. A total of 49 selections (seven
nectarine, six peach, 19 apricot, seven plum and two
apple) were planted on four commercial evaluation sites at
Groblersdal, Mookgohong, Palala area and Westonaria.
Trials specifically aimed at the needs of people in the
second economy were planted at Mgwali (Stutterheim,
Eastern Cape) and Blucuso (Keimoes, Northern Cape). A
total of eight peach and three table grape selections will be
evaluated. A demonstration block was also planted at the
University of Venda to help lecturers and students to obtain
onsite knowledge on how to cultivate stone fruit.
Two promising new wine yeasts (NT55 – white wine; Ni5 –
red wine) were tested on pilot scale in commercial cellars.
Possible commercialisation will be considered after results
have been evaluated. Royalties on the sale of ARC wine
yeast and issuing the “Nietvoorbij Seal of Approval” to
locally produced batches of active dried wine yeast
amounted to R968 000 during the financial year.

For the past 27 years the ARC has been involved in the
evaluation of rootstocks for the two main raisin grape
cultivars (Sultanina and Merbein Seedless) in the Lower
Orange River Region. Rootstocks with better performance
than existing ones were identified for two soil types. The
long evaluation process entered a new phase with the
establishing of six semi-commercial trials extending over
7 hectares, on a producer’s farm at SADOR and Upington
research stations. These demonstration blocks will
hopefully encourage the rapid implementation of the
“new” rootstocks by raisin grape producers.
The ARC has bred a new citrus cultivar called ‘Sonet’ and
although it is still being evaluated, it has already attracted
huge interest from citrus farmers. The response to a
presentation at a citrus growers’ day organised at Addo
Research Farm to inform citrus farmers about the qualities
of ‘Sonet’ was overwhelmingly positive. The cultivar has
also attracted international interest and indications that
this citrus cultivar will be sought after on global markets.
The cultivar will be released for commercial production
once the comprehensive evaluation process has been
concluded and will enhance the competitiveness of South
African citrus farmers on global markets.
The high-value crop project in the Eastern Cape has
developed to a stage where it now serves as a model for
rural development and in particular the improvement of
the quality of life of people in rural villages. The excellent
progress during the past year is reflected by the
21 076 fruit and nut trees that were planted at
1 500 homesteads in the OR Tambo and Amatole
municipal districts, bringing the total of subtropical fruit
trees planted there to almost 72 000. Many of the rural
farmers are already selling surplus fruit like avocado,
mango and banana on local markets in Port St Johns and
Mthatha and have been able to increase their household
income substantially. A total of 199 training and
demonstration workshops were held during 2008/09 on
all aspects of subtropical crop production in the
52 participating villages. An Integrated Village Renewal
Programme (IVRP) was designed together with other role
players. The IVRP is a comprehensive development
programme for rural villages to achieve sustainable food
production, which can serve as a model for rural
development elsewhere in South Africa.
The ARC-ITSC provides technical support to rural
communities at five sites in Mpumalanga and KwaZuluNatal regarding the production of oyster and shiitake
mushrooms. Oyster mushrooms are being harvested,
packaged and sold to local people and markets at very good
prices. In the community at Sodwana where shiitake
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mushroom trials are undertaken, two flushes of mushrooms
with an above-average mass of 10 kg each were harvested
from one planting. The quality of these mushrooms was very
good and trials and training are continuing to further
enhance production and profitability.
The Post-harvest Division of the ARC-ITSC is considered
to be a world leader in the field of avocado storage
technology. In 2008 a joint South African/Israeli trial was
performed during which fruit were exported from Israel to
Europe making use of advanced SmartFreshSM technology.
The global commercialisation of this technology was
initiated in South Africa and ARC scientists now assist the
international avocado industry to successfully introduce
the technology.
Management of the cold chain during subtropical fruit
exports is critical to maintain the quality of produce to the
point where it is available to the consumer. The effect of
newly developed packaging materials on the different
phases of the cold chain has been researched. The studies
were conducted in two commercial packing houses while a
third study was done on a semi-commercial export trial to
Europe. The results indicated that the new packaging
system enables a significant improvement in temperature
management of the fruit pulp. The system will be to the
benefit of fruit pack houses, various cold chain service
providers, exporters, importers, wholesalers, pre-packers,
ripeners and retailers in that shelflife of fruit such as
avocado is increased, thereby getting a better quality fruit
to the consumer.
There is an urgent need for orange-fleshed sweet potato
varieties with acceptable yield and quality for the export
market. The demand for orange-fleshed sweet potatoes is
increasing in South Africa’s traditional export markets,
with very few of the available imported cultivars adapted
to local conditions. Without adapted orange-fleshed
varieties, South Africa might lose its advantage in the
sweet potato export market. Four new sweet potato lines
were exhibited to eight people, including commercial
producers, one processing company and exporters on
6 June 2008, as a follow-up on a similar event during
June 2007. Lines are made available for evaluation based
on a Materials Transfer Agreement (MTA) and acceptable
lines can be commercialised following signing of a royalty
agreement. An MTA was signed for evaluation of one sweet
potato line in 2008, and for four lines in 2008 and 2009.
Applications were filed for plant breeders’ rights for two of
the suitable cultivars for use in the commercial, as well as
small-scale industry. Promising results, ie for export
quality, were obtained from evaluation and two companies
have plans for commercialisation of the ARC lines.
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The potato industry in the form of Potatoes South Africa
(PSA) requested a peer review/evaluation of the potato
breeding programme at the ARC. This was done by Dr
Dave Douches from Michigan State University during April
2008. This evaluation led to a list of several suggestions.
These suggestions were evaluated and several scenarios
were developed. A number of meetings were held with
different role players of the potato industry (McCains,
Potato Industry Development Trust, PSA), to reorganise
and adapt the programme to accommodate industry
demands, and ensure quality outputs. The developed
proposal will be presented to the Executive Board of PSA
and the associated Potato Industry Development Trust.
Questionnaires on the needs of farmers are still in the
process of being completed and evaluated. This will lead
to a more streamlined breeding programme with more
direct contact between the ARC and client, and has the
potential to incorporate industry stakeholders as private
clients for specific breeding needs.
The experiments on fertiliser requirements, nutrient
levels, water requirements, planting density, planting date
and harvesting methods of indigenous food crops have
shown promising results. The crops generally gave
a positive response to increased soil fertility. Higher yields
were obtained at early, rather than at later transplanting,
and higher yields at lower planting density than at higher
planting density. The yield of indigenous food crops was
not affected by the harvesting methods. Water and
radiation use efficiency was highly correlated with dry
matter production, and the tendency in yield increment
was similar in all the food crops. Flowering at an early
growth stage, non-uniform germination, and pest and
diseases were common problems during the trial period. A
follow-up trial is currently running. The development of
optimal cultivation practices is an important prerequisite
in the promotion and possible commercialisation of the
traditional/indigenous food crops of South Africa.
Tomatoes produced in a gravel-film technique under a
shade net structure and in a temperature-controlled
tunnel, outyielded four other systems utilised in
hydroponic production of this crop. Although the tomatoes
produced directly in soil (shade net structure) performed
similarly in terms of yield, the marketable yield was
significantly reduced because of fruit disorders.
Production in shade net structures had high incidence of
early blight and fruit cracking due to the high rainfall
experienced during the trial. Production in a nontemperature-controlled tunnel also had a high incidence
of fruit cracking due to higher temperature and
temperature fluctuations, while the fruit size also
declined. Plants grown in soil were more severely affected

by early blight than plants grown hydroponically in a
shade net structure.
Strategic objective 4: Enhance the ability of the agricultural
sector to manage and mitigate agricultural risks
Tsetse fly is the most important constraint to rural
development in sub-Saharan Africa by virtue of the human
and animal diseases it transmits. Sleeping sickness in
humans threatens over 60 million people in 37 countries,
while nagana kills three million animals annually. Selfsufficiency and sustainable production are therefore severely
affected in infested areas, which includes parts of South
Africa. As a result the African Heads of State have made it a
priority to render Africa tsetse-free in the shortest time
possible. The sterile insect technique (SIT) is currently the
only means by which this pest can be eradicated. As a result
of his experience with the SIT programmes for a number of
fruit pests in South Africa, Dr Brian Barnes (Plant Protection
Division) was invited by the International Atomic Energy
Agency (IAEA) in Vienna to join an international panel to
evaluate the progress made by the IAEA’s tsetse fly SIT
programme in Ethiopia. In September 2008 the panel had
in-depth discussions with government organisations,
programme coordinators, field staff, and cattle owners. The
panel produced a comprehensive report which contains
information on tsetse fly and control strategies relevant to all
affected countries.
The numbers of certifiable grapevines produced by South
African nurseries are generally very low compared to that
of overseas nurseries. Locally, percentage take for wine
grapes is approximately 40%, while for table grapes it can
be appreciably lower. Percentage take in foreign nurseries
typically varies from 70 to 90%. These low percentages
can be attributed to several factors, such as diseases,
pests and other abiotic factors. Grapevine trunk diseases
play a significant role in this phenomenon and can infect
grapevines at various stages throughout the propagation
process. Critical stages in the propagation process were
therefore identified in order to prevent, reduce or
eradicate contamination and infection of propagation
material and nursery grapevines. A comprehensive,
integrated and environmentally safe protocol for the
proactive management of grapevine trunk diseases in
nurseries was therefore developed. Once generally
implemented the new protocol will undoubtedly
dramatically increase percentage take in local grapevine
nurseries.
Persimmon is a new crop to the Western Cape and very
little information is available regarding its insect pests. In
2007 producers reported severe fruit scarring and one
farmer in the Hex River Valley lost 60% of one orchard’s

crop due to this damage. An indigenous thrips species,
Heliothrips sylvanus Faure, was collected from the
affected orchard. Apart from causing sporadic damage to
guava leaves and occasionally the fruit, Heliothrips
sylvanus is mostly known to attack table grape leaves in
the Western Cape late in the season after the fruit has
been harvested, and therefore it is not considered an
economic pest. Laboratory experiments showed that this
thrips causes feeding damage to sweet and astringent
persimmon. Because persimmons are harvested in
April/May only, the fruit is still on the trees when
Heliothrips sylvanus numbers reach their peak, rendering
them susceptible to damage. This is the first record that
Heliothrips sylvanus should be considered an economic
pest on a fruit crop in South Africa.
Codling moth is a key pest of pome fruits in South Africa.
In the past it has not been possible to establish the
reasons for a control failure as the time of infestation was
difficult to determine with accuracy. If the time of
infestation can be accurately determined then the events
that occurred during the infestation period can be
established and the reasons for control failure
determined. The head capsule widths of the larval instars
of codling moth were measured for laboratory and fieldreared larvae. The accumulated degree days to reach the
various instars, was also established. It was determined
that there are five distinct instars. By measuring the head
capsule width of larvae found in apples and using degree
days, pest managers can now determine the instar, age of
larvae and when the larvae entered the fruit. Using these
data it is possible to establish the possible reasons for a
control failure. This will lead to better codling moth
management.
A very successful deficit irrigation trial was executed in a
drip-irrigated Shiraz vineyard in the Breede River Valley.
The success of this trial (started in 2006) has led to a
wine industry request that the trial be extended and that
deficit irrigation in combination with a number of
viticultural inputs be studied.
In an extensive survey of commercial orchards in
Mpumalanga and Limpopo provinces, two scale insects, ie
Ceroplastes destructor and Pinnaspis strachani, were
identified for the first time on mango in South Africa.
Pests like these can cause commercial damage and can
also lead to quarantine restrictions being imposed on
exporting countries. This may result in significant
additional expenses by producers and exporting agencies
to control these pests and it is therefore imperative that
the occurrence and distribution of these scale insects be
monitored to determine their pest status on mango.
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Moth pests on litchi and avocado cause huge financial
losses annually and alternative, more environmentfriendly control measures for these pests have to be found.
Isomate mating disruption pheromone, originally designed
to control oriental fruit moth on deciduous crops, was
evaluated for control of the litchi moth. In two separate
trials on commercial scale it was found that moth
numbers were reduced significantly, with the additional
benefit that no chemical residues end up on the fruit and
beneficial insects are not harmed in any way. Similar
results were obtained with false codling moth on avocado
and it is evident that this product should be registered on
both crops as an environment-friendly control measure.
Psorosis is a virus disease of citrus which causes bark
scaling and slow decline and death of the trees but can
take six to eight years for symptoms to appear in the field.
Imported citrus plant material is routinely screened on
indicator plants for this disease, but the symptoms are
sometimes difficult to see and can even appear and
disappear with time. A reverse transcription polymerase
chain reaction technique has been developed which
considerably enhances the scientific ability to determine
whether the disease is present or not after the plant
material has first been cleaned by the shoot tip grafting
technique. This improvement in the ability to screen
imported citrus material for disease symptoms will limit
the possible release of diseased material.
The medicinal plant gene bank at the ARC-VOPI was
reorganised. All plants were allocated a unique number for
future reference. This resulted in an addition of more than
50 accessions to the gene bank. The gene bank had a
total of 72 accessions at the end of 2008. A database was
developed for maintenance of data on these accessions
and infrastructure was established for in vivo maintenance
of the accessions. Material can, thus, be made available
for research from the gene bank, whilst ensuring the
relative uniformity of the material. Maintaining the
database with basic passport data also ensures that
scientific value is added to any publication forthcoming
from research on these plants.
A draft policy on African Traditional Medicines for South
Africa was circulated and used as reference during the
discussions at a research colloquium organised by the
Department of Health. The ARC was mentioned in the
document to be involved in determining the best growing
conditions and propagation methods for medicinal plants.
The document also discusses conservation and cultivation
of medicinal plants, where the ARC will be involved in
developing this area. The focus on the conservation,
quality control, safety and propagation of medicinal plants
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is an important development to direct and confirm the
research objectives of the ARC. Optimisation of
propagation and cultivation practices is a prerequisite for
the commercialisation and sustainability of the medicinal
plant industry in South Africa.
The survey of late blight, Phytophthora infestans, in eight
sub-Saharan potato and tomato-producing countries, has
been completed. The countries sampled were Burundi,
Kenya, Malawi, Mozambique, Rwanda, Tanzania, Uganda
and South Africa. This work has also helped in
establishing lasting relationships between the ARC and
other SADC research centres, such as CIP (International
Potato Centre). The information obtained from the late
blight survey will contribute to a better understanding of
the disease and better control strategies of late blight in
sub-Saharan Africa. This will also enhance the exchange
of potato and tomato genetic materials within the subSaharan countries. Mating types of central African isolates
(Phytophthora infestans) have been completed and
molecular marker studies are in progress.

Alternaria was isolated from Serruria plants with leaf tip
die-back. This disease has not been reported on
Proteaceae and, therefore, Koch’s postulate needs to be
proved. The cultures have been single spored and plated
out to produce inoculums for the Koch’s test. The farms
where the disease broke out were visited on 19 June
2008. The importance and effect of this disease on
commercial farming is as yet unknown. Serruria has a very
limited production area. Koch’s postulate needs to be
verified when plants are in flower beginning June/July
2009. The disease will be monitored over the next two
years to conclude findings and determine impact.
Out of 30 sweet potato varieties evaluated in 2006/07,
Tainung 64, Bosbok and Blesbok were found to have some
tolerance towards sweet potato feathery mottle virus.
Confirmation of tolerance will be done before crosses are
made for future breeding of virus-tolerant varieties. From
these results, the screening methodology was also
finalised, and will be used to screen cultivars for tolerance
and resistance to sweet potato viruses. Currently, no
virus-resistant sweet potato varieties are available in
South Africa.

NATURAL RESOURCES
AND ENGINEERING

• Agricultural Engineering
• Soil, Climate and Water
• Plant Protection

ARC-Institute for Agricultural Engineering

Dr Timothy Simalenga
Research Institute Manager

Mandate
The ARC-Institute for Agricultural Engineering (ARC-IAE)
fulfils an indispensable role in agriculture. Almost every
agricultural activity requires some equipment, system or
facility that is supported by engineering technology. The
function of ARC-IAE is therefore to conduct engineering
technology research, development, application and transfer,
and also to undertake the testing and evaluation of
equipment and systems for South African and sub-Saharan
conditions.

Summary
The Institute performed well. Investment has been made
in improving the human and infrastructure capacity of the
Institute, with the recruitment of new young engineers
and investment in key facilities such as the Irrigation
System Evaluation Laboratory.
The Institute coordinates the ARC Renewable Energy
Programme. Strategic partnerships have been established
with Mintek, the University of KwaZulu-Natal and the
University of Pretoria to enable intensified research and
development in bio-fuels research and engineering.
The ARC-IAE contributed to the Comprehensive
Agricultural Support Programme (CASP) as follows in the
following provinces:
Free State province: Detailed engineering specifications,
standards and drawings were developed in order to
establish irrigation schemes and agricultural structures (ie
small-scale animal housing such as feedlots, etc) for
various communities as part of the CASP.

The telecentre at Oppermansgronde was opened and
handed over to the irrigation farmers by Prof Simalenga in
October 2008. Seven of the 32 trainees in computer
literacy demonstrated their knowledge on the ICT and
presentations were made by representatives of the
Department of Water Affairs, Orange Riet Water Users’
Association, ARC-IAE, Chairman of the irrigation farmers
and the telecentre. A total of 14 organisations bought into
the telecentre which is functioning very well, as these
organisations can now computerise their managerial and
financial systems. Socio-economic needs are now also
addressed by information on job hunting, telemedicine
and teletraining. If the telecentre was not established, all
administration and finances would have to be done
by hand and the residents would have to travel to
surrounding towns for information and communication.
During the meeting on finalising the project, the ARC-IAE
assisted and supported the farmers as well as the
14 organisations that bought into the telecentre with
various documents such as: a code of conduct;
constitutions; marketing plans; agendas and minutes
of meetings.
Limpopo province: Detailed engineering designs were
compiled to establish a 500 cattle feedlot at Blouberg.
South Africa’s contribution to the Consultative Group on
International Agricultural Research (CGIAR) Challenge
Program for Water and Food (CPWF) is coordinated
through ARC-IAE. Seven international projects are
conducted in South Africa and Zimbabwe. The ARC
continues to provide engineering support to government
departments, with particular reference to the departments
of Agriculture, Water Affairs and Forestry, and Land
Affairs. Specific focus areas include the CASP and the
rehabilitation of irrigation schemes.
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Biomes of South Africa with
subdivisions

ARC-Institute for Soil, Climate and Water
if repeated every five years or so. It increases knowledge
about the effect of rangeland utilisation and management
on the condition of this resource. This methodology will
make it easy for decision-makers to see the effect of
rangeland utilisation and management on the condition of
the rangeland.

Dr Mphekgo Maila
Research Institute Manager

Mandate
The ARC-ISCW undertakes research and development that
promotes the sustainable use and management of the
agricultural natural resources. The Institute is also a key
provider of technical services within its area of
competence, including the provision of information from
its earth observation systems, inorganic chemical analysis
services, agricultural weather services and the
development of geospatial information systems.

Summary
A solar radiation product was developed to provide a
continuous coverage of daily solar radiation values over
the entire South Africa, estimated solely from remotely
sensed data. Solar radiation is an input into the
calculation of potential evapotranspiration, which is a
main requirement of many crop models. The improved
spatial accuracy of solar radiation and crop models will
result in better decision-making in areas such as crop
estimates and early-warning systems. The sector will get
better estimates of crop production and will warn
decision-makers when crops are under stress because
of lack of water.
A Vegetation Survey Methodology was developed and
tested and a manual produced for fieldworkers tasked to
conduct ecological surveys as part of the national fixed
site rangeland monitoring programme. This product will
provide a baseline of natural vegetation species and veld
condition at a thousand sites across the country and is
intended to provide information on rangeland degradation
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A Soil Protection Strategy/Programme/Ethos was
commissioned by the Department of Agriculture, but has
not been implemented as yet. A study was undertaken
of the erosion status of three priority tertiary catchment
areas identified for the proposed Soil Protection Strategy.
Remote sensing and modelling techniques were used to
produce a series of monthly erosion-prediction, maps,
which showed a summer dominant erosion pattern
(66 – 80% erosion occurs between November and April).
The area of land with a moderate to extremely high erosion
risk (more than 12 tons per hectare per year) totals
31 613 ha (5%), 132 356 ha (33%) and 251 998 (51%)
in the Limpopo, KwaZulu-Natal and Eastern Cape
catchments respectively. More accurate gully erosion
maps were also produced, which will allow improved
understanding of erosion processes and causes. The
results of this research study will allow to plan and make
improved decisions on intervention strategies, such as
LandCare and soil rehabilitation (protection) programmes.
Spatial modelling methodologies for semi-detailed soil
mapping were developed, primarily aimed at the zoning of
high-potential land in support of curbing soil degradation.
Direct mapping of certain soil features from multi-spectral
satellite imagery was possible, which reduced the
necessity to model all soil attributes. Although at a
detailed level a significant amount of image interpretation
and field sampling is necessary, the overall time and cost
should be less than with traditional survey techniques.
Natural resource information, and particularly soil
property information, is essential in the administration of
legislation at national and provincial level. The project’s
maps and methodology will enhance government’s ability
to identify high-potential land that should be retained for
sustained agricultural production, and will contribute
towards identifying erosion-sensitive land, thus reducing
the risk of soil degradation.

The Division Analytical Services has maintained its record
as top performer in both national and international
quality-control schemes and has contributed substantially
to the Institute’s external income by analysing more than
200 000 farmers, industrial and research soil, water,
plant, mineralogical and specialised material.
Excellent progress has been made with ecosystems and
water-harvesting projects in view of sustainable land use and
land management using conservation agriculture practices
to conserve soil and water and to enhance food security,
notably for the resource-poor and small-scale farmers. These
projects embracing participatory approaches and teamwork
with communities and provincial departments of agriculture,
facilitate the adoption of best practices, and much emphasis
is placed on training.
On the international front, excellent progress has been
made with the global Land Degradation in Drylands
(LADA) project coordinated by the FAO and funded by
GEF. South Africa is one of the six pilot countries
participating in this pilot project, and the national
assessment method developed by the Institute was
regarded as exemplary and will most likely be used by the
other five pilot countries. The project has been extended
to the end of 2010 so that South Africa can start training
SADC and East Africa countries in the LADA technology.
The Institute has been commissioned to prepare a chapter
on the vulnerability, impacts and adaptation to climate
change in the agricultural sector for the UNFCCC Second
National Communication. This is the first time that
agriculture features as a chapter in this communication.
The Institute has been commissioned by DEAT to
establish greenhouse gas emissions by agriculture in view
of climate change. As new methodologies are available to
quantify these emissions, ARC-ISCW researchers
constructed innovative equipment to catch these
emissions from soil.
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ARC-Plant Protection Research Institute
Summary

Dr Rami Kfir
Research Institute Manager

Mandate
The ARC Plant Protection Institute (ARC-PPRI) researches
the pests, diseases and weeds that threaten plants in crop
and natural environments, as well as the organisms that
play beneficial roles as natural enemies of noxious
organisms or as providers of essential ecological services.
The focus is on the interactions among these organisms and
the environment.
The Institute’s mandate includes the maintenance of
national assets and provision of strategic services relating
to its core research areas:
• The South African Rhizobium Culture collection, and
the national collections of arachnids, fungi, insects
and nematodes. These collections house some of the
world’s most comprehensive research material of
southern African insects, mites, spiders, nematodes,
and fungi. It is a unique centre for applied taxonomic
research, focusing on economically important groups
of organisms.
• Diagnostic and biological information services.
• Provision of insect quarantine facilities.
The ARC-PPRI provides extensive and specialist
knowledge of the organisms that threaten agricultural
crops and plants in natural environments. Research
focuses on promoting economic and environmentally
acceptable management strategies for pests and plant
diseases that attack a wide range of agricultural plants,
and which extend the mandates of other ARC institutes.
The Institute has the expertise to manage pollution of the
environment, including monitoring of pesticide residue
levels in agricultural areas to mitigate agricultural and
health risks.
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The research focus of ARC-PPRI is complementary to, but
distinct from that of the plant health, and sometimes
animal health groups within other institutes. While these
related groups focus on minimising the detrimental
impacts of pests, pathogens and weeds, ARC-PPRI
provides extensive and specialist knowledge of the
harmful and beneficial organisms, develops sustainable
management systems, and evaluates positive and negative
environmental impacts of management practices.
The hallmark of ARC-PPRI’s key achievements in the year
is that research and development efforts are designed to
deliver positive impacts measurable at a scale that far
exceeds individual farms or even farming districts. The
Institute’s biological control systems are designed to
operate independently of further intervention in the
natural environment. Pest and pathology research is
designed to identify the unknown organisms causing plant
diseases, and to develop and promote solutions that are
universally applicable.
A devastating bacterial disease of honeybee colonies was
recently found in South Africa for the first time by the
Institute, and is threatening South African apiculture and
the crop industries reliant on pollination. Research has
shown that more than 90% of pollination of deciduous
fruit in the Western Cape is undertaken by honeybees,
with an export value of R4,1 billion. If the disease is not
contained and eradicated, it will almost certainly spread
throughout South Africa and into neighbouring countries.
The Institute has established a dedicated research
laboratory to test for the presence of American Foulbrood
(AFB) in honey and brood samples, and is collaborating
with the Directorate Plant Health of the Department of
Agriculture, Forestry and Fisheries (DAFF) to formulate a
policy for the management of AFB in South Africa.
The Biosystematics Unit not only maintained and
expanded the national collections under our mandate, but
increased their value as a reference source by capturing
many thousand specimen data in databases. The
extensive taxonomic knowledge generated by the
researchers supported the strong demand for specialist
specimen identification, diagnostic services, and
biological information for phytosanitary purposes, and
played a crucial role in the early detection of several
serious pests that were intercepted in South Africa.

Natural Resources and Engineering
Research and development highlights
Strategic objective 1: Generate, develop and apply new
knowledge and technology
A test tractor has been equipped with instrumentation
to enable standardised tractor implement performance
evaluation. A telemetry system and notebook computer
process test data and generate reports. Characteristics like
work rate, wheel slip, fuel consumption per hour, fuel
consumption per hectare, and power output can be read in
real time on the virtual instruments on screen. Ripper
implements have been subjected to standard evaluations in
the Hoopstad district in the northern Free State province.
The oil produced by algae has the potential to be converted
into biodiesel, and much interest is being shown
internationally in this feedstock. A collaborative project
team designed, constructed and evaluated an experimental
micro-algae production system with a control system for
varying the growing conditions of micro-algae and included
a harvesting and drying system.
About 10% of the vineyards in South Africa are planted
with the Shiraz cultivar, which is renowned for the
exceptional quality of wine it produces. Shiraz decline is
a destructive disease of grapevines that threatens the
Shiraz industry world wide, including South Africa. Vines
infected with Shiraz decline display sudden and drastic
symptoms, accompanied by a drop in productivity.
Infected vines never recover and normally succumb to the
disease within a period of three years. In South Africa, the
Shiraz decline can be observed in vineyards planted with
the Shiraz clone 99 imported from France, and although
the disease was first reported from France almost 18 years
ago, its exact cause is still unknown. The ARC’s three-year
study of Shiraz decline has revealed that affected Shiraz
plants are infected with various variants of Rupestris
stem-pitting associated virus (RSPaV). Extensively
heterogenic populations of variants of Grapevine virus A
(GVA), Grapevine virus B (GVB) and Apple stem-pitting
virus (ASPV) were also found in some of these plants. The
investigation also revealed the presence of a yet unknown
virus of Flexiviridae family. These results have
significantly added to the body of scientific knowledge
about Shiraz decline.
The diamondback moth (DBM) Plutella xylostella is
ranked as the most serious pest on cabbage in South
Africa. Because this pest is notorious for its ability to
develop resistance to insecticides, ARC research has

concentrated on alternative control methods and on
biological control systems in particular. Field results have
shown that parasitoids are important in the mortality of
DBM, with infestations dropping from 80 larvae per plant
to three larvae per plant under effective bio-control
conditions. An unintended consequence of effective biocontrol of DBM is that it appears to leave a niche for the
increase of minor pests like onion thrips. ARC-PPRI is
currently developing an IPM (integrated pest
management) approach to cabbage pests through
research that includes natural enemies for these
secondary pests.
Strategic objective 2: Sustainable use and management of
natural resources
ARC-IAE monitors on a continuous basis the use of lowcost, geo-textile soil-conservation structures in erosion
management. This project is scheduled to continue until
2010. Results to date show these structures to be very
successful, paving the way for highly affordable soilconservation techniques that are available for end-users.
A readily available shade netting fabric has been found to
be the best alternative. Most of the structures have
become silted, and vegetation has begun to re-establish.
A system was developed by the ARC-ISCW to provide a
continuous measurement and recording of daily solar
radiation values over the entire South Africa, estimated
solely from remotely sensed data.
The ARC-ISCW’s Division AgroClimatology developed and
launched a climate data website to AGIS providing nearreal-time weather data and early warnings of adverse
climate conditions of notable importance to farmers and
the environment and in preparedness for the more
frequent and higher-intensity adverse climate conditions
resulting from climate change.
A vegetation survey method was developed by the
ARC-ISCW and tested and a manual produced to enable
fieldworkers to conduct ecological surveys as part of the
national fixed-site rangeland monitoring programme.
A project to prepare municipal profiles for 21 local
municipalities in the North West province was undertaken
to develop a dynamic Agricultural Master Plan. This
ARC-ISCW initiative identified stakeholders and their
roles, undertook a comprehensive resource audit,
identified best-practice land-use options, economic
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opportunities, dynamic commodity analyses and viable
development projects. A project information library was
created, and appropriate eco-technologies were identified.
This was all packaged into an integrated spatial
agricultural planning system. The resulting master plan is
anchored on sound environmental and economic principles
and was designed in full consultation with key agricultural
stakeholders. The information and planning system will
enable the Department of Agriculture, Conservation,
Environmental and Rural Development of North West
province and the Development Bank of Southern Africa to
direct and inform the development or upgrading of
municipal integrated development plans (IDPs) and local
economic development (LED). Appropriate training will be
given to end-users in the application and maintenance of
the system, which will provide a broad framework for
decision-making and improve the capacity for compiling
viable project business plans.
The European Union-funded Borassus project in which the
ARC-ISCW participated on the use of palm mat geotextiles
to combat soil erosion was concluded in 2008/09. In field
studies conducted in South Africa (one of 10 participating
countries) the palm mats resulted in a significant decrease
in run-off and sediment load, indicating that they have the
potential to effectively conserve soil on sloping lands – be
they agricultural land or engineered slopes such as road
embankments. Palm mats also act as future mulch, adding
organic matter to the soil, which will help to stabilise its
structure against erosion. The mats degrade to produce
compost of an ideal plant nutrient composition and the
chemical properties of Lala palm mats were found to be far
superior to those of jute nets. Although the former are more
expensive to produce locally than imported jute nets, they
are much more durable and create jobs.
At an international Land Degradation Assessment in
Dryland Areas (LADA) project meeting hosted by the ARC
Institute for Soil, Climate and Water, the approach and
adapted methodology used for South Africa’s national
degradation assessment was praised. It is envisaged that
the other participating pilot countries (Argentina, China,
Cuba, Senegal and Tunisia) will adjust their
methodologies accordingly. The Global LADA Coordinator
from the UN Food and Agriculture Organisation (FAO),
which manages the Global Environment Facility (GEF)
funded project, described the meeting as exceptionally
well organised. LADA is an example of a highly successful
global project of which South Africa can be proud.
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The assessments will allow a much better understanding
of the drivers, pressures, state, impacts and responses of
land degradation, which should form the basis of any new
initiative or intervention in a specific area. On a local level
they are integrated with participatory action research
projects aimed at promoting eco-technologies among
resource-poor farming communities.
The ARC has concluded a study for the Swaziland Ministry
of Agriculture and Cooperatives to survey and map
invasive alien plant species in that country.
Part of the weeds research programme at the ARC-PPRI is
to monitor the distribution of alien invasive plants in
South Africa. These plants were introduced either
intentionally or accidentally and now threaten biodiversity
and agriculture. These alien weeds reduce run-off from
water catchments, thus diminishing flow in streams, and
adversely affect the quality of life of rural communities.
Existing invasive alien species must be prevented from
invading new areas, and potentially new invasive alien
species must be identified and measures taken to prevent
their spread. A good example of this is the pompom weed,
which was confined to a small patch in the Fountains
Valley in Pretoria for about 30 years before it spread out of
control. It is now considered a very serious invasive weed
of grasslands. The ARC regularly monitors the distribution
and spread of invasive alien plants in South Africa, and all
such data recorded is incorporated into the SAPIA (SA
Plant invaders Atlas) database available on the Weeds and
Invasive Plants website (www.agis.agric.za/wip) on AGIS.
Information on the website includes relevant legislation,
identification of declared weeds, distribution maps,
species descriptions, species photos and identification
expertise. SAPIA newsletters are posted on the website
every quarter.
Strategic objective 3: Enhance nutrition, food security and
safety
Rodents are a serious pest to resource-poor farmers,
reducing their pre-harvest crop yields, causing crop storage
losses, and spreading the transmission of diseases to
people and livestock. The ‘ECORAT’ three-year project at
the ARC aims to offset these problems by improving the
management of rodents and increasing knowledge about
rodent-human interactions and agricultural expansion.
Ecologically based rodent management strategies were
developed for the southern African region, and the ARC,
together with its international partners, initiated field trials

in Namibia, Swaziland and Tanzania to monitor rodent
damage in millet and maize crops. Staff provided training
and assisted project field staff on rodent control
management and rodent damage assessment. Communities
have seen a 75% reduction in rodent population around
their households after only five months of intensive
trapping.
Strategic objective 4: Enhance the ability of the agricultural
sector to manage and mitigate agricultural risks
A water-availability assessment modelling approach has
been developed by the water resource conservation group
at the ARC-IAE, and algorithms for assessing the potential
impact of climate change scenarios have been refined.
This was presented to the Department of Agriculture,
Forestry and Fisheries’ strategic planning workshop on
climate change. This approach has also attracted the
attention of German researchers with whom opportunities
for collaboration are being explored. A paper on an
alternative methodology for extrapolating from an analysis
of climate change in the recent past to inform future
scenario development was presented at a meeting of
the hydrological research community hosted at the
ARC-ISCW.
In a project completed for the Department of Agriculture,
Forestry and Fisheries, a final report was submitted
entitled “Drought Mapping and Identification of Drought
Prone Areas in South Africa using Coarse Resolution
Satellite Imagery”. Drought-prone areas were mapped
using remote sensing, and drought-affected areas in five
provinces were visited for field validation. The results
showed the potential for using satellite data to guide
policy on intervention and mitigation on the already
affected areas and minimising risk in drought-prone areas.
In a remarkable achievement for regional atmospheric
climate modelling, a seamless climate simulation was
performed on the CSIR Cluster Computing Centre (C4).
This was a collaborative effort between the ARC,
University of Pretoria, the Meraka Institute of the CSIR
and the Commonwealth Scientific Industrial Research
Organisation (CSIRO) in Australia. The collaboration was
initiated through a project funded by the Wine Industry
Network of Expertise and Technology (Winetech). The
CSIRO’s Conformal-Cubic Atmospheric Model (CCAM) was
used to simulate climate at spatial resolutions ranging
from global to micro-scale. Global Circulation Models
(GCMs) are typically used to simulate the global climate

at relatively coarse spatial resolutions of about 200 km,
but computational restrictions prevent their application at
spatial resolutions fine enough to describe the regional
detail of climate. However, in the recently performed
experiments on the C4 cluster, a variable resolution global
model and a multiple nudging approach was used to
progressively downscale global re-analysis data of
relatively coarse resolution to ultra-high resolution
(200 m) for a period of 30 years over the Stellenbosch
wine-producing region. The dynamically downscaled
climate simulation (200 m horizontal resolution) was
further statistically downscaled to a horizontal resolution
of 90 m. The simulations have application in determining
the optimum location of vineyards over the south-western
Cape. The demarcation of viticultural terroirs requires the
availability of high-quality and high-resolution climate
data. However, the spatial resolution of the network of
weather stations measuring climate variables is relatively
low and stations with reliable data over time spans long
enough to define climate are scarce, hence the need for
ultra-high resolution climate simulations over the
Stellenbosch wine-producing region as an alternative.
In a medium-term review of the Southern African
Development Community (SADC) FIRCOP-funded
Response Farming, project the implementation of the
project was rated as “excellent” with a score of 90%. The
aim of this project is to help resource-poor farmers in the
Limpopo and Mpumalanga provinces cope with climate
variability by using climate and weather forecasts.
The National Crop Statistics Consortium (NCSC), which
comprises the ARC, Spatial intelligence (SiQ) and
GeoTerraImage (GTI), celebrated its seventh year of
operation this year. A unique crop estimation system was
developed and successfully implemented. The ProducerIndependent Crop Estimation System (PICES) combines a
statistically based point frame sampling survey system
with cutting-edge statistical techniques, innovative
software applications and modelling – based on GIS, earth
observation (remote sensing technology) and GPS (Global
Positioning Systems) – using light aircraft as observation
platforms. PICES has a proven accuracy rate of 98% – a
remarkable achievement especially if compared to
systems currently used in other developed countries which
have accuracy rates of around 85%. The accuracy of crop
estimates has a significant impact on the price quoted for
grain on the South African Futures Exchange (SAFEX).
According to Grain South Africa only 7% of the country’s
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total grain production is earmarked for domestic use,
equating to R15 billion.
Several innovations and breakthroughs in weeds research
have contributed substantially to new solutions for some
of the difficult-to-control weed problems in South Africa.
Opuntia fulgida, an extremely spiny cactus commonly
known as chain-fruit cholla or jumping cholla, was
probably imported into South Africa as an ornamental
plant, but has now become a serious invasive weed in
parts of the Northern Cape and the Limpopo provinces.
The worst infestations occur near Douglas and Kimberley,
and on both sides of the South African/Zimbabwean
border at Beit Bridge near Musina. An exciting discovery
was made during the first post-release monitoring event of
a biocontrol insect-mass reared at the ARC-PPRI. The
biocontrol insects had not only become established on
each of the inoculated plants, but the plants were infested
with clusters of cochineal females. The insects had already
multiplied and were dispersing at a rate that exceeded all
expectations. Small plants were rapidly dying and large
ones were wilting and losing their lower stem segments.
Despite their inability to fly, these cochineal insects had
spread up to five metres from the inoculated plants. In the
four months since its release in Musina it has achieved a
level of success that is normally expected only after a year
or more. It is expected to become one of South Africa’s
most spectacularly successful bio-control projects.
The Biosystematics Programme at the ARC-PPRI is a
unique ARC centre addressing the growing need for
taxonomic and basic biological information on
agriculturally important organisms in southern Africa. The
services are based on its core scientific functions, namely
taxonomic research, and the development of its National
Reference Collections of Insects, Arachnida, Nematodes,
and Fungi as well as the culture collections of
Phytopathogenic and Plant Protecting Bacteria (PPPPB),
Rhizobium, and the Plant Pathogenic Viruses and AntiSera. Considerable inputs were made into the
maintenance, development, growth and safeguarding of
these national assets to ensure their lasting value as a
scientific resource, and their standing as an
internationally recognised depository of taxonomic
material. About 30 000 new specimens (pinned and
mounted on slides) were added to the collections during
the year. The value of the National Collections as a
reference source was further enhanced through capturing
more than 25 000 specimen data in various databases.
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There was a strong demand for specialist specimen
identification, diagnostic services and biological
information, and these services played a crucial role in the
early detection of several serious pests that were
intercepted in South Africa. A good example of this is the
highly invasive insect pest, the Harlequin lady beetle,
which has become established in South Africa and is
rapidly spreading through the country. It carries the
scientific name, Harmonia axyridis and – originally from
central and eastern Asia – has in recent years become one
of the world’s worst invasive, harmful animals. A staff
member was informally appointed as the ad hoc South
African representative to monitor the spread of this insect
in the country. More than 20 countries were assisted with
identifications, information or specimen loans.
Red-billed Quelea birds are severe devourers of small
grain crops in the majority of northern African and subSaharan countries. There are an estimated 1,5 billion
Red-billed Quelea birds (Quelea quelea lathamii and Qq
spoliator) in Africa each year, with bird numbers able to
reach 15 million per flock. In a collaborative project with
scientists in the UK, the ARC undertook environmental
impact assessments (EIA) of Red-billed Quelea bird
control operations in Botswana and Tanzania. The
research was aimed at determining the extent of pesticide
exposure to humans, birds and mammals (including
rodents). Blood samples were collected from human
volunteers, both from the spray operators as well as from
villagers from affected areas. Blood samples were also
collected from small mammals and livestock before and
after quelea control operations. Provisional results show
that humans, mammals and birds may be affected via
primary and secondary pesticide exposure from quelea
control operations.
The ARC-PPRI has established a molecular laboratory for
DNA bar-coding of quarantine scale insects. DNA bar-coding
is an exciting new tool for identifying biological specimens.
This novel method of determining the names of organisms
promises huge benefits for the study and management of the
vast diversity of species that inhabit our planet. The obvious
advantages of applying this new molecular method to the
identification of insect pests led to the launch of the Scale
Insect Bar-coding Initiative (SIBI) project at the ARC. The
SIBI project has, to date, determined DNA bar codes for a
number of the most important pest species of scale insects
in South Africa. These DNA sequences will be used by the
DAFF for the rapid identification of scales which are

intercepted by quarantine inspectors on shipments of
agricultural products.
Soil-borne fungi and nematodes cause diseases such as
ear, root and stalk rots of maize, sometimes with
devastating effects. Research for the Maize Trust was
conducted to determine the effects of alternative winter
crops, bio-control products, chemical biocides, soil
disturbance and soil cover on no-till maize yields. The
influence of these treatments on the incidence of soilborne diseases, such as fungi and nematodes, was also
investigated. Analyses of microbial diversity and activity
were used as an indicator of soil health. Results indicated
that shallow ripping and tillage provide beneficial effects
on maize yield. Fusarium species were found to be the
most prominent disease-causing fungi present. Planting
of black oat in rotating systems increases the incidence
of root rot but it was also clear that the application of
biological control products had no effect on crown and
root rot severity. Except for the methyl bromide
treatments, none of the treatments were very effective in
the control of plant parasitic nematodes. Final analyses of
results showed that a number of control measures need to
be combined in order to develop a strategy to manage soilborne diseases of maize in a sustainable manner.
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Technology transfer: Strategic objective 5
implementation, the establishment of the dedicated
technology transfer function at executive level addressed
this and sought to modernise the practices and processes
of the organisation in this regard.

The path to effective technology transfer
Ms Anati Canca
Executive Director:
Technology Transfer

Mandate
The Technology Transfer Division of the ARC was established
on 1 April 2008 with the appointment of the Executive
Director: Technology Transfer. Thus, implementation of the
strategic plan 2007 – 2012 was under way.
As a new function in the organisation, the focus of the
work done in the current reporting year was a redefinition
of the technology transfer function in the ARC. This
involved review of the past technology transfer effort of
the organisation. This had been reported as below
expected levels of performance in the last institutional
review done under the Science Councils framework (as
described in the White Paper on Science and Technology
of 1996).

State of technology transfer in the ARC
Technology transfer effort over the years in the
organisation has been considerable. However, it is highly
fragmented across the institutes rendering such effort
difficult to aggregate at organisational level and thus
impossible to manage and report on performance and
impact. As such, economies of scale and scope are not
exploited. There are different sets of practices and
partners across the organisation for commercialisation
of research results. There are a good number of training
interventions that are offered to various clients across the
spectrum. These training interventions are offered both in
South Africa and in other African countries. The lack of
coordination fragmentation of these efforts lead to a
perception of very little or no impact. In the first year of
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Redefinition and contextualisation of the function within
the organisation and the agricultural sector was done in
this financial year. This was necessary as it is essential to
formulate policies, procedures and processes that are
customised to the level at which the ARC finds itself with
regard to technology transfer and commercialisation of its
Research and Development (R&D) output. It is also
necessary to take into account the unique features of the
agricultural sector and the outcomes sought by the
government with regard to the support given to the sector
through publicly funded agricultural research output.
Indeed, it is a well-known and generally accepted fact that
technology transfer enables the creation of value from the
investment made by government in scientific research.
The objectives of the Technology Transfer Division are
linked to the outcomes articulated by the ARC in terms of
its strategic thrusts, in particular, the transfer of the ability
to utilise new and improved technologies, the provision of
support to resource-poor farmers, the need to address the
competitiveness of South African agriculture and the need
to address organisational sustainability and excellence.
Strategic outcomes for the division therefore address the
two issues that are pertinent to the agricultural sector,
namely access and competitiveness leading to improved
quality of life for South African people.

The strategic framework for the Technology
Transfer Division
In order to achieve the initial results desired (as referred to
above – remove fragmentation and create economies of
scale, thus enabling improved management and efficiency),
a framework for technology transfer was developed. The
framework has the following three key elements:
• Enablers – what needs to be in place for optimal
performance, includes intellectual property protection
and knowledge management.

•

•

Processes – how technology transfer is effected,
includes commercialisation, business generation/
development and training, and information
dissemination.
Decision support – management of information to
support investment decisions, do market intelligence
and perform impact assessments – includes
agricultural economic services and biometry.

The foundation of any technology transfer activity in a
research and technology organisation such as the ARC is
a strong research and development function. This is
reflected in the model below, which illustrates the
relationship between R&D and technology transfer. As
shown, this relationship is bidirectional in nature,
reflecting the cyclical nature of innovation and making
allowances for market pull as well as technology push.

Technology transfer
Decision support
Agric Economic
Services
and Biometry

Process
Business Generation,
Commercialisation
Training

Outcomes
ARC profile
socio-economic
benefits vibrant,
effective
agric sector

The ARC Intellectual Property (IP) Policy was finalised
and approved by the ARC Council in July 2008. This
enables the ARC to be fully compliant with the provisions
of the IP Rights from Publicly Financed Research and
Development (IPRPFR) Act (No 51 of 2008). An
IP management protocol addressing procedures to be
followed with the various instruments employed in
the commercialisation of IP development of an
IP management protocol has been developed.
An IP awareness drive targeting all research staff in the
organisation has been embarked upon. This serves to
introduce the policy to research personnel and
disseminate information on the protocols. It is envisaged
that through this awareness intervention, the size of the
ARC’s IP portfolio will increase.
A web-based IP management system with a database of all
the ARC-owned IP was installed and is functioning.
Organisations with which the ARC has a joint ownership
of IP rights (where the R&D leading to the output was cofunded) have been engaged to develop commercialisation
targeted relationships. This is meant to ensure that
agreements that had predated the promulgation of the
IPRPFR Act are revisited to ensure that the IP is exploited.

Enablers
IP protection, IP awareness, Knowledge management

Research and development

The functions performed in this division are executed in
partnership with the research and development groups
based at the ARC institutes. Most of the technology
transfer achievements of the organisation are reflected in
this report among achievements of the research and
development groups where the technologies originated.

Performance report
Intellectual property management
The appointment of the intellectual property (IP) manager
was made on 1 October 2008, thus establishing the
IP Management Office.

A total of 21 applications for plant breeders’ rights were
filed, including six new Lachenalia varieties, the first since
1988, and a new wheat variety, Sabie. Six PBR
applications filed in previous years were granted this year,
including a Protea variety (Lady Pearl) and two wheat
varieties (Buffels and Tankwa). A total of 10 trademarks
were granted, including a new class registration for Inyosi
Honey®. A patent owned jointly with Kemira Phosphates
has been registered in South Africa, New Zealand and
India. Patent applications are being considered in a further
23 countries, and a Notice of Allowance has been granted
in the United States. A South African application has been
filed for a patent to be held jointly with CSIR and the
University of Pretoria. A provisional South African patent
application and a PCT application have been filed for a
patent to be held jointly with Stellenbosch University.
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The ARC Intellectual Property is actively being
commercialised. In addition to the highlights reported by the
research and development groups, the Technology Transfer
Office concluded negotiations with Wageningen University
and Research Centre in the Netherlands concerning the joint
commercialisation of a method for manufacturing foot-andmouth disease vaccine.

Commercialisation of research results
Enterprise development
The ARC is the founder member of two prominent
incubators under the SEDA stable, namely Timbali and
Mafura/Makhura incubators. These are registered section
21 companies and the ARC is a member (essentially
shareholder) in both. Participation in both these
incubators has been at the Board level, where strategic
direction and guidance has been given in the areas of
expertise of the ARC.
The ARC retains its representation on the Board of
Trustees of the Timbali Technology Incubator (Timbali has
received the Incubator of the Year Award from the
Department of Trade and Industry). The participation of
the ARC in the oversight of the Mafura/Makhura
Incubator, has been reformulated in light of the
successful operation of the incubator. The ARC has stood
down from the Chair of this board. Assets that have been
held by the ARC on behalf of the MMI have been
transferred.
A manager for incubation and SMME Development was
appointed on 1 October 2008 and a framework for the
further involvement of the ARC with regard to incubators
and the development of SMMEs is being formulated.
Product development
While some product development was achieved at the
institutes, this programme was reformulated and a new
manager was appointed in October 2008. The focus of the
programme is to develop a methodology by which new
products will be redeveloped systematically and
commercialised or otherwise transferred in the manner that
is most appropriate for maximum impact to beneficiaries.

Enhanced institutional and human capacity
The ARC played a leading role in establishing and
coordinating the National Agricultural Research for
Development Task Team (NARDTT) to promote
participatory approaches to achieve innovation. The key
focal point of this intervention is to enrich research
programme design and the effectiveness of technology
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transfer by including all the actors that are necessary in
an innovation process. The ultimate objective is to equip
researchers with the skills to bridge the gaps that exist
among various stakeholders in designing and
implementing research projects to maximise the impact of
these projects on government service delivery and
adoption of new technologies. The NARDTT members
include national and provincial government departments,
universities and other research institutions. The primary
activity of the NARDTT this year has been the
implementation of a project funded by the Netherlands
Organisation for International Collaboration in Higher
Education (NUFFIC) to foster the incorporation of such
approaches into the formal curricula of universities
responsible for the education of agricultural researchers in
South Africa. This project is conducted in collaboration
with a Netherlands consortium led by the International
Centre for Development Oriented Research in Agriculture
(ICRA). Significant milestones achieved include the
completion of audits of the curricula of participating
universities, and the development of a framework for
developing and introducing new course modules at MSc
and PhD levels.
Training and development
A total of 50 extension officers from the Madzivhandela
Agricultural College in Limpopo province were trained on
the identification, documentation and recording of local
innovations and Indigenous Knowledge Systems in
Agriculture. This is part of a programme to improve the
impact of research and development interventions
designed to build on local innovations. Wheat production
training courses have been presented to 268 participants,
and the ARC small-scale cotton production training course
has been accredited.
Altogether 18 different pamphlets on various aspects of
vegetable production and soil preparation were published
as part of a project as a contribution to the mitigation of
the effects of food price inflation on household food
security. The pamphlets address issues of soil and fertility
management, water-harvesting technologies, alternative
garden technologies for those who do not have land to
farm, safe use and handling of chemicals, and the
cultivation of various vegetables. Well over 21 000 of
these pamphlets were distributed during the Ilima/
Letsema campaign led by the Department of Agriculture,
and during various ARC exhibitions and campaigns. The
pamphlets have proved to be very popular, and have
contributed significantly to the public profile of the work
of the ARC.

The ARC produced 18 different pamphlets on various
aspects of food production, soil preparation and water
harvesting for distribution at appropriate ARC and DAFF
events. A total of 90 000 copies were printed and these
were very well-received.
A senior manager for training and information
dissemination was appointed on 1 October 2008. Strategy
development has been the focus of the programme. In
addition, considerable work has been done to achieve
accreditation by the AgriSETA of the ARC as training
provider as well as the accreditation of some of the training
courses provided by the organisation. However, none of the
courses provided have been accredited yet.

Client and stakeholder interactions
The ARC manages the Post-Harvest Innovation
Technologies Programme on behalf of the Department of
Science and Technology (DST) in partnership with the
Fruit Exporters Forum (FPEF). The ARC is accountable to
the DST for both the financial management and general
management of the programme. Reports on agency
operations have been very well received. The objective of
the programme, from the ARC point of view, is to establish
sufficient organisational capacity to intensify the ARC’s
research and development contributions in the postharvest field. The research aspects of this programme will
be managed from the R&D function in future with
the agency function remaining under the Technology
Transfer Division.

The key role played by the ARC in the public agriculture
and research systems was recognised in the commission
by the Department of Education to provide training to its
98 subject advisors on agricultural sciences (grades 10,
11 and 12) from all nine provinces. The modules deal
with soil science, farm productivity, land reform and
HIV/Aids.

Enhanced impact of ARC products and services
Monitoring and evaluation
Since strategic framework development was done in this
reporting period, it was decided that the ARC group of
economists should be organised properly and be situated
at the central office of the ARC where they would service
the entire organisation with regard to ex- and post-anteassessments. The biometry group was also organised
under the agricultural economic services structure as the
group that provides all manner of decision support to
the organisation.
A senior manager was appointed on 1 February 2009 to
lead this new unit. Given this circumstance, none of the
targets in this regard were met in this reporting year.
Despite the reorganisation, the Biometry Unit was
particularly successful in attracting new clients, including
universities (Tshwane University of Technology, University
of Venda and University of Limpopo), government
departments (Eastern Cape Department of Agriculture)
and industry (Food Producers’ Trust, Sensory Science and
Health Communication, Sasko and SIT Africa, Môrester
Boerdery) and the SABS.
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Achieve organisational growth and sustainability:
Strategic objective 6
Although the capital expenditure may appear to be high
considering the cash situation of the ARC, most of these
expenditures are to replace and maintain the ageing
equipment and infrastructure necessary to deliver on the
mandate and external contracts.

Mr Gabriel Maluleke
Executive Director: Finance

Financial overview
1. Year ending 31 March 2009
1.1 Financial performance
2008/09 2007/08
R’000
R’000 % change
Parliamentary grant
External contracts
Extraordinary item
Net surplus/(deficit)
for the year
Cash flow from
operating activities
Capital expenditure

469 993 451 769
255 722 265 749
26 312
–

4
(4)
100

(16 082)

11 952

(235)

36 108
62 100

4 765
42 668

658
46

There has been a 4% increase in parliamentary grant from
prior year. During the same period the contract income
decreased by 4%. This is mainly due to the decrease in
contract income from the Department of Agriculture,
Forestry and Fisheries during the year under review. There
has also not been a significant growth in contract revenue
from the agricultural industry in general.
The lack of significant growth in revenue had to be
accompanied by stringent cuts in costs including
personnel costs. As the Agricultural Research Council had
to settle salary increases at a higher-than-budget increase,
the only way to effect a saving on personnel costs was to
restrict the filling of vacancies.
During the year the ARC embarked on the exercise of
cleaning the accounts on the statement of financial
position. This exercise resulted in the extraordinary item
of R26 million in revenue, which reduced the deficit for
the year from R42 million to R16 million. Part of this
extraordinary item included the refund from the South
African Revenue Service of R20 million, which also
improved the cash from operating activities for the year.
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1.2 Supply chain management
The ARC, in its endeavour to comply with the Preferential
Procurement Policy Framework Act (PPPFA), has
embarked on a programme to increase expenditure on
businesses owned by historically disadvantaged
individuals (HDIs) as well as the broad-based black
economic empowerment business.
Of the total R245 million that was processed through our
supply chain system during the year under review,
R54 million, or 22,2%, was spent on HDI companies.
Although this figure is an improvement from prior years, it
will have to be increased going forward.
In order to improve compliance with National Treasury
Regulations the ARC implemented a supplier database to
ensure that suppliers are monitored on an ongoing basis
in terms of performance and compliance with Treasury
Regulations.
The supply chain management policy was also revised to
ensure compliance with National Treasury Regulations.
2. 10-year review
2.1 Revenue and expenditure
Although the 10-year review on page 59 indicates an
increase in parliamentary grant over the period, the
parliamentary grant, which includes capital expenditure,
does not cover the salary bill of the ARC. This left the ARC
to depend on the external income to fund the rest of its
personnel and operational costs from external income
which is under serious strain as a result of the current
economic conditions.
The ARC has over the same period reduced its headcount
from 3 241 to 2 462. This is the result of the funding that
grew at a lower rate than the growth in personnel costs.

Total income vs total costs plus capex
900
800
700

R million

600
500
400
300
200
100
0
08/09

07/08

06/07

Parliamentary grant

05/06

04/05

External income

03/04

02/03

Personnel costs

01/02
Capex

00/01

99/00

Total costs and capex

2.2 Cash resources and capital expenditure
Since the 2004/05 financial year there has been significant investments in capital expenditure, which, as a result of
decreased funding over the period, had to be funded from the cash reserves as there was not enough cash from operating
activities during the same period. The gap in funding over the period was also funded from the balance sheet as
reflected by the decline in cash resources over the period.
Net cash from operating activities vs capex
80
60

R million

40
20
0
-20
-40
08/09

07/09

06/07

05/06

Cash from operating activities

04/05
03/05
Financial year

02/03

01/02

00/01

99/00

Capex
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Financial overview (continued)
TEN-YEAR REVIEW
08/09
R’m

07/08
R’m

06/07
R’m

05/06
R’m

04/05
R’m

03/04
R’m

02/03
R’m

01/02
R’m

00/01
R’m

99/00
R’m

STATEMENT OF FINANCIAL
PERFORMANCE
Total income
Parliamentary grant
External income
Investment income
Other income

761,67
469,99
255,72
8,57
27,39

729,96
451,77
265,75
12,39
0,05

703,76
434,18
235,48
11,72
22,38

671,41
462,76
196,97
11,18
0,50

558,24
325,91
219,31
12,76
0,26

507,79
281,31
212,25
13,96
0,27

516,63
273,16
233,44
9,57
0,46

534,96
326,05
201,20
6,29
1,42

457,61
282,93
167,91
6,17
0,60

452,78
292,09
149,55
8,31
2,83

Total expenditure

777,75

718,01

695,61

657,06

552,17

501,42

479,74

556,35

458,87

452,21

Personnel costs
Operating expenditure
Depreciation
Impairment of

467,04
296,46
14,25

416,08
288,54
13,39

415,97
269,03
10,61

395,97
241,19
19,90

315,85
219,10
17,22

284,23
199,00
18,19

263,63
195,15
20,96

289,80
169,26
23,74

284,59
149,56
24,72

292,93
142,52
16,76

–

–

–

–

–

–

–

73,55

–

–

11,95

8,15

14,36

6,07

6,37

36,89

654,62
2,24

607,55
2,23

523,25
2,23

396,95
1,24

381,00
0,85

375,68
0,85

385,44
0,18

395,21
0,19

544,45
0,19

545,24
0,13

81,94

94,76

77,18

128,74

73,39

67,48

75,41

65,86

66,26

47,13

34,97

59,10

96,66

152,82

152,41

102,68

80,51

65,54

20,16

25,68

Total assets

773,77

763,64

699,31

679,75

607,66

546,68

541,54

526,80

631,06

618,18

Capital and reserves
Non-current liabilities
Current liabilities

256,82
337,41
179,54

272,91
326,45
164,29

205,63
309,34
184,34

197,47
230,30
251,98

184,56
288,90
134,19

382,00
30,64
134,04

380,35
55,78
105,41

350,21
71,00
105,59

494,79
64,17
72,10

494,76
52,50
70,92

Total equity and
liabilities

773,77

763,64

699,31

679,75

607,66

546,68

541,54

526,80

631,06

618,18

fixed property
Net surplus/(deficit)
STATEMENT OF FINANCIAL
POSITION
Property, plant and
equipment
Investments
Current assets
(excluding cash)
Cash resources
(net of bank overdraft)
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(21,40)

(1,26)

0,57

CASH FLOWS
Net cash flow from
operating activities
Net cash flow from
investing activities
Cash and cash equivalents
at the beginning of the year
Cash and cash equivalents
at the end of the year
RATIO ANALYSIS
Profitability and asset
management
Asset turnover
Return on net assets (%)
Current ratio
Operating margin (%)
Performance
Revenue per employee
(Rands)
Net surplus/(deficit)
per employee
Personnel costs as a
percentage of PG
Personnel costs as a
percentage of total
expenditure
External revenue as a
percentage of total income
Number of employees
Ratio definitions
Net assets
Asset turnover
Return on net assets
Current ratio
Operating margin %

08/09
R’m

07/08
R’m

06/07
R’m

05/06
R’m

04/05
R’m

03/04
R’m

02/03
R’m

01/02
R’m

00/01
R’m

99/00
R’m

36,12

4,77

6,62

31,64

72,01

32,45

27,05

58,55

9,88

(20,30)

(62,79)

(31,23)

(22,27)

(10,28)

(12,08)

(13,17)

(15,41)

(11,67)

(60,25)

(42,32)

59,10

96,66

152,82

152,41

102,68

80,51

65,54

20,16

25,68

57,65

34,97

59,10

96,66

152,82

152,41

102,68

80,51

65,54

20,16

25,68

1,2
2,0
0,6
1,7

1,3
1,6
0,4
1,2

1,5
3,4
0,5
2,2

1,2
1,3
0,5
1,1

1,2
1,5
0,5
1,3

1,2
8,5
0,7
7,3

0,293

0,292

0,249

0,245

0,206

0,195

0,191

0,184

0,147

0,135

(0,006)

0,005

0,003

0,005

0,002

0,003

0,014

(0,007)

(0,000)

0,000

99

92

96

86

97

101

97

89

101

100

60

58

60

60

57

57

55

52

62

65

35
2 475

37
2 457

35
2 686

30
2 698

40
2 643

43
2 525

46
2 652

38
2 872

37
3 057

34
3 281

1,2
(2,7)
0,5
(2,2)

1,3
(5,1)
0,6
(4,1)

0,8
(0,2)
0,9
(0,3)

0,8
0,1
0,7
0,1

Total assets less current liabilities
Revenue (excluding investment and other income) divided by net assets
Net profit as a percentage of net assets
Current assets to current liabilities
Net surplus/(deficit) as a percentage of turnover
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fosters a culture of performance within the organisation.
The system will be implemented full steam during the
2009/10 financial year.

Mr Michael Netsianda
Executive Director:
Human Capital and
Support Services

Human Capital and Support Services
Introduction
The Human Capital and Support Services Business Division
provides support to the multifaceted institutes within the
ARC. It comprises Human Capital (HC), Information
Communication Technology (ICT), Marketing and
Communications, Security and Logistics, Legal Services,
and Building and Facilities Management.
The implementation of the ARC’s new strategic plan
necessitated the establishment of the division which
forms the backbone of the organisation’s service delivery
model.
Human capital report
The purpose and challenge of HC departments in
organisations across the world is to optimise people
potential and enhance the capability to execute business
strategies successfully by providing best practice human
capital services and solutions.
The respective relationships with organised labour
remains strong and annual wages negotiations were
successfully concluded. However, it must be emphasised
that sound relationships with organised labour are built
through mutual commitment, and professional and
constructive dialogue.
The ARC is equally serious about developing its human
capital, both in the science/technical stream and the noncore categories. As an integral part of its future strategy to
address its mandate, a dual career path model has been
embedded and this will serve as the organisation’s human
capital development blueprint.
We have also bedded down the Performance Management
and Development System and Policy, thereby ensuring that
all staff have performance agreements in place. The ARC
subscribes to the principles of developing and upskilling
staff in areas where improvement is required through the
use of Personal Development Plans. This is critical as it
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Considerable work and effort was invested in finalising the
Organisational Design (OD) process. In essence, 76% of
the existing employees were migrated into the new
organisational structure successfully and the remaining
24% forms part of facilities management to be
incorporated during the 2009/10 financial year as part of
the Asset Management Strategy.
There is increasing evidence and recognition that what
matters for development, more than natural resources and
physical capital made by humans, is the capability of
people to be effective and productive economic agents, in
short “human capital”. The task of upgrading the literacy,
skills and other capabilities of the Agricultural Research
Council employees is enormous.
The ARC acknowledges that the generation and diffusion
of technology and management capabilities for more
intensive and modernised agriculture and supporting
services are imperative and these can only be achieved
by upgrading the quality of human capital employed in
the ARC, hence there is such emphasis on empowering
our workforce.
Our investment in training and development for staff
resulted in approximately 672 staff across the ARC
attending various training initiatives, courses and
conferences during the 2008/09 financial year.
Formal training
Study
programme

Male
A

C

Female
I

W

A

C

15

3

1

PhD

18

MSc

9

BSc Hons

3

2

BSc

2

1

DTech

1

MTech

5

BTech

14

1

NDip

19

6

ABET

13

Total

84

2

9 11
5

Total
I

W
21

58

15

46

3

13

2

5
1

9

5

1

5

16

9

8

6

38

8

2

35

10

2

25

0 41 46

5

– 52

237

For the period 1 April 2008 to 31 March 2009, the
movement within the programme was as follows:

Informal training
Summary: Number of beneficiaries
Male

Female

A

C

I

W

A

C

129

40

–

64

67

30

Total
I

W

1 104

435

New
participants
14

The informal training comprised a wide range of short
courses, where the employees needed to improve on service
delivery. Much of the training was based on the transfer of
knowledge, which relied on outside experts passing on new
technical knowledge from research specialists.
The HR and Administration Division submitted the Annual
Training Report and the Workplace Skills Plan for
2008/09 and has successfully claimed back the skills
levies due to the ARC to the amount of R765 667,24.
In terms of our Professional Development Programme
(PDP), the organisation is making remarkable progress and
can report that we are gradually building science capacity
base. On 31 March 2009, the PDP had 79 candidates who
participated in the mentoring programme. The general
progress of the candidates is good and in line with the
training programme and goals that both the mentor and
candidate set at the beginning of the relationship. The
Training and Development Unit boasts 15 students who
completed their studies successfully and will be graduating
soon with the following qualifications: BTech (4); BSc
Honours (1); MTech (2); MSc (7) and PhD (1). All the
students are due for appointment as research technicians
or researchers depending on their training background and
qualifications.
An ongoing training programme for mentors and candidates
will take place in due course and special care has been
taken in compiling a complete training programme for each
candidate in his/her respective field of study and in the
human capital field in order to render the training as
complete as possible.
PDP
Study programme

Male

Female

Total

PhD

4

7

11

MSc

13

20

33

BSc Hons

4

9

13

BTech

3

4

7

BSc

3

4

7

32

47

79

Withdrawals

Conversion to
permanent
employment

16

24

Employment equity
The equity percentages of the ARC are as follows:
I. The percentage of black employees is 64% and the
percentage of females increased to 38,3%.
II. Diversity challenges remain specifically in senior
management, researchers and research technician
levels. Although the appointment patterns remain
positive in terms of black female employees, there is a
high percentage of black and female employees
leaving the ARC. This situation puts a strain on the
ARC’s attempt to increase its equity statistics.
III. The employment equity targets have been revised with
a strong emphasis to increase recruitment of women,
particularly Africans, and people with disabilities. The
process of nominating employees to serve on the
employment equity committees at the institutes has
been concluded. The HC Division will be starting with
the training and the Employment Equity Plan will be
shared with other stakeholders.
Generally, the organisation is performing well with regard
to the achievement of representativity across all
categories. Measures have been put in place to ensure
that there is marked improvement in the appointment of
PDIs and people with disabilities. When analysing our
progress with regard to employment equity ratio for the
financial year 2008/09, there are still concerns that we
are behind on race and gender representation on (state
levels). To this end, we will implement the revised targets
during the financial year 2009/10.
A skills audit was finalised identifying the critical and
scarce skills within the ARC. The focus was to look at skills
that are currently in short supply and will be in short
supply for the next 10 to 20 years. Consensus was reached
that for the skills to be designated as scarce, it should
require advanced knowledge of learning by prolonged
specialised instruction, years of service, as well as
vacancies that are difficult to fill due to the imbalance
between supply and demand in the labour market.

NDip
Total
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The introduction of a revised HR operating model is
imminent and huge focus will be given to revitalising and
sustaining quality human capital capacity and practices at
all levels in the organisation, thereby optimising the impact
capability to better serve the differentiated business needs
of line management. A collective focus on meeting and
exceeding the employment equity plan, robust
performance management implementation further
supported by quality talent management and skills transfer
remains top of our agenda for the 2009/10 financial year.

We will consistently review our remuneration and benefits to
ensure that our staff is remunerated competitively in the
light of best market practices. In support of the retention
strategy, we have established a credible job evaluation
system and participate in several industry and functionspecific salary surveys.

Table 1: Total for the ARC: 31/03/2009 – EE demographics per ARC occupational grouping
ARC occupational
group

African

Male
Female
Coloured Indian White African Coloured Indian

Executive
management

3

Senior management
(core)

4

Senior management
(support)

4

2

Middle management
(core)

18

1

Middle management
(support)

8

1

1

White

1
1

Total

Black Female
%
%

5

100,0

20,0

14

35,7

14,3

9

88,9

22,2

8

1

1

2

48

2

9

79

27,8

13,9

5

6

2

21

66,7

38,1

Researchers (including
specialist researchers)

71

10

4

123

54

5

5

130

402

37,1

48,3

Technical

60

11

1

127

71

4

2

103

379

39,3

47,5

Research support

169

35

15

82

24

82

407

76,2

46,2

Support

118

8

25

86

20

1

123

383

61,4

60,1

Artisans

31

7

24

62

61,3

–

Farm personnel

2

13

11

14

1

Labourers

396

68

4

76

5

Grand total

895

153

394

382

58

9

39

64,1

2,6

551

98,9

15,1

452 2 351

64,0

38,3

2
8

The figures exclude DST and PDPs.
Table 2: Totals for research staff: 31/03/2009 – EE demographics per ARC occupational grouping
ARC occupational
group

African

Senior management
(RIM/TT)
Programme managers/
team leaders

Male
Female
Coloured Indian White African Coloured Indian

White

Total

Black Female
%
%

4

8

1

1

14

35,7

14,3

15

45

2

9

71

23,9

15,5

7

26

–

26,9

Specialist researcher

19

Researchers
(Pl 4 – 6)

71

10

4

104

54

5

5

123

376

39,6

49,7

Research technicians

60

11

1

127

71

4

2

103

379

39,3

47,5

150

21

5

303

128

9

7

243

866

37,0

44,7

Grand total
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Table 3: Percentages for the ARC: 31/03/2009 – EE demographics per ARC occupational grouping
ARC occupational
group

Male %
African Coloured
Indian

White

African Coloured

Female %
Indian
White

Total

Executive
management

60,0

–

20,0

–

20,0

–

–

–

0,2

Senior management
(core)

28,6

–

–

57,1

7,1

–

–

7,1

0,6

Senior management
(support)

44,4

22,2

–

11,1

22,2

–

–

–

0,4

Middle management
(core)

22,8

1,3

1,3

60,8

2,5

–

–

11,4

3,4

Middle management (support)

38,1

–

–

23,8

28,6

–

–

9,5

0,9

Researchers (including
specialist researchers)

17,7

2,5

1,0

30,6

13,4

1,2

1,2

32,3

17,1

Technical

15,8

2,9

0,3

33,5

18,7

1,1

0,5

27,2

16,1

Research support

41,5

8,6

–

3,7

20,1

5,9

–

20,1

17,3

Support

30,8

2,1

0,5

6,5

22,5

5,2

0,3

32,1

16,3

Artisans

50,0

11,3

–

38,7

–

–

–

–

2,6

Farm personnel

33,3

28,2

–

35,9

2,6

–

–

–

1,7

Labourers

71,9

12,3

–

0,7

13,8

0,9

–

0,4

23,4

Grand total

38,1

6,5

0,4

16,8

16,2

2,5

0,3

19,2

Table 4: Percentages for research staff: 31/03/2009 – EE demographics per ARC occupational grouping
ARC occupational
group

Male %
African Coloured
Indian

White

African Coloured

Female %
Indian
White

Total

Seninor management
(RIM/TT)

28,6

–

–

57,1

7,1

–

–

7,1

1,6

Programme managers/
team leaders

21,1

–

–

63,4

2,8

–

–

12,7

8,2

–

–

–

73,1

–

–

–

26,9

3,0

Researchers (Pl 4 – 6)

18,9

2,7

1,1

27,7

14,4

1,3

1,3

32,7

43,4

Research technicians

15,8

2,9

0,3

33,5

18,7

1,1

0,5

27,2

43,8

Grand total

17,3

2,4

0,6

35,0

14,8

1,0

0,8

28,1

Specialist researcher
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Table 5: Qualifications of research staff: 31/03/09
Number:
PDP and DST
Number
students

Staff qualifications

% of staff
excluding
PDP/DST:
(2 351)

% of
research
staff: 867

Research staff with PhD degrees (including executives
and R and T managers)

174

7,4

20,1

Research staff with master’s degrees (including executives
and R and T managers)

259

11,0

29,9

Professional veterinarians and engineers

13

0,6

1,5

Staff enrolled for master’s or PhD degrees

55

2,3

6,3

2

0,1

0,2

Staff enrolled for engineering or medical or
veterinary science degrees

% of staff
including
PDP/DST:
2 423
Students enrolled for master’s or PhD degrees
(PDP and DST students)
Students enrolled for engineering, medical or
veterinary science degrees (PDP and DST students)
Students enrolled for honours degrees
(PDP and DST students)

*

Total PDP/DST staff (79)
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% total
PDP/DST:
(79)

48

Black
Women

47
28

1,9
1,2

–
38,9

8

Black
Women

8
5

0,3
0,2

11,1
6,9

12

Black
Women

12
8

0,5
0,3

16,7
11,1

Table 6: Appointments per occupation grouping per equity breakdown: 01/04/2008 – 31/03/2009

Occupational grouping

SA
Afr

SA
Clrd

Managerial: Executive
management

Male
SA
Ind
1

Managerial: Senior
management (core)

1

Managerial: Senior
management (support)

3

Researchers

SA
Afr

Female
SA
SA
Clrd
Ind

Black
%

Female
%

YTD
appointments

100,0

50,0

2

100,0

–

1

100,0

33,3

6

–

–

1

100,0

33,3

6

5

77,0

54,0

35

SA
W

1

1

2

Managerial: Middle
management (core)
Managerial: Middle
management (support)

SA
W

1
4

2

12

1

3

13

Research technicians

6

1

3

9

4

70,0

56,5

23

Research support

7

2

3

3

66,6

40,0

15

Support

8

1

19

9

75,6

69,0

41

Artisans

1

100,0

–

1

–

–

90,9

–

11

77,4

50,7

142

Black
%

Female
%

YTD
appointments

100

–

1

–

–

1

5

77,0

54,0

35

4

70,0

56,5

23

9

73,3

53

60

2

1

1

1

Farm personnel
Labourers

10

Total

52

1
5

2

11

49

1

1

21

Table 7: Appointments per research staff per equity breakdown: 01/04/2008 – 31/03/2009

Occupational grouping
Senior management
(R and T/SRL managers)

SA
Afr

SA
Clrd

Male
SA
Ind

Research technicians
Total

SA
Afr

Female
SA
SA
Clrd
Ind

SA
W

1

Programme managers/
Team leaders (Pl 7 – 9)
Researchers

SA
W

1
12

1

3

13

6

1

3

9

19

2

7

22

–

1

–

1
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Table 8: Terminations and turnover rate per occupational grouping: 01/04/2008 – 31/03/2009
Male
SA
Afr

Occupational grouping

SA
Clrd

SA
Ind

SA
W

Managerial: Executive
management

SA
Afr

Female
SA
SA
Clrd
Ind

SA
W

2

Managerial: Senior
management (core)
Managerial: Senior
management (support)

2

1

Managerial: Middle
management (core)

4

Managerial: Middle
management (support)
Researchers

2

1

11

2

1

2
1

Specialist researchers

8

5

9

1

Research technicians
Research support

11

15

8

4

Support

13

2

2

Artisans

1

1

5

Farm personnel

1

Labourers

33

4

Total

82

10

1

2

8

1

3

42

21

YTD
terminations

YTD %
turnover
rate

2

1

–

–

3

1

5

2

5

2

36

17

1

–

1

13

42

19

3

6

21

10

4

24

53

24

7

3

1

–

41

19

217

4

8

–

53

Table 9: Terminations per exit reason: 01/04/2008 – 31/03/2009
Termination reasons

YTD terminations

YTD % terminations

Death

20

9,0

Dismissals/desertion

15

6,9

Retirements

31

14,2

Early retirements

11

5,0

5

2,3

41

18,8

Medically unfit retirement
Termination of contract
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Termination reasons

YTD terminations

YTD % terminations

9

4,1

32

14,7

3

1,4

25

11,5

Pursue new career/studies

5

2,3

Management practices

3

1,4

Limited career opportunities

2

0,9

Become housewife

3

1,4

Working conditions

9

4,1

Medical reasons

1

0,5

Personal grievance

1

0,5

Pregnant

1

0,5

94

43,3

Voluntary resignations:
Emigration/moving/relocation
Better salary/service conditions
Personal
No reason provided

Total number of voluntary resignations
Total terminations

217

Table 10: IR statistics: Indicators of the industrial relations issues in the ARC for the year 2008/09
Disciplinary actions

06/07

07/08

08/09

Number of cases handled

52

42

34

Number of cases concluded

51

40

32

Number of cases not concluded

1

2

2

Acquittals

–

4

6

Warnings

39

17

8

Dismissals (fraud/theft, unauthorised possession – mostly)

12

19

18

Grievances
Number of cases handled

14

8

21

Number of cases finalised

11

4

15

CCMA disputes
Number handled

5

16

7

In favour of ARC

2

3

2

Against ARC

3

3

1

Settled

2

2

3

Withdrawn by applicant

–

1

–

Not referred for arbitration

–

4

–

On review by labour court

–

1

1

Industrial action

–

–

–

Post-level enrichment – most common source of dissatisfaction
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Industrial statistical analysis
• Number of disciplinary cases handled has declined
over the years
• Most terminations were for dishonest acts
• There was a high incidence of CCMA referrals during
2007/08 but declined in 2008/09
• Number of grievances increased as a result of OD
process
• Generally, the incidence of cases appears to be on a
downward trend
• No industrial action for the period

Support services
Information Communication Technology (ICT)
The ICT Department plays a very critical role in the
successful execution of the organisation’s strategic
objectives and business plans. In order to assist line of
business to execute its mandate, it is important for ICT to
understand and support the strategic objectives of the
organisation. The objective of ICT is to transform the IT
function into a value-added contributor to the ARC. It is
against this background that the ICT department seeks to
be a strategic partner with business. There has been
significant improvement of ICT performance during the
past financial year.
Providing a stable systems and network infrastructure is
critical for the proper functioning of the organisation. The
implementation of a new designed virtual private network
(VPN) solution will ensure connectivity to previously
disconnected ARC institutes, improved systems response
times, transmission of high volumes of data as well as
improved IT services. The solution also incorporates
system redundancy, which will result in cost savings and
the ability to seize business opportunities by the ARC. The
ARC Council has approved the appointment of a service
provider to implement a new VPN solution.
The restructuring of the ICT structure was approved and
appointments are made in line with the new structure. The
appointment of critical positions, ICT Infrastructure and
ICT Applications Manager were completed. The
appointment of service administrators for regional ICT
support has also been completed and is ongoing.
The ICT governance structure is in place, headed by the
ICT Steering Committee and new ICT management
structure. All contracts with external service providers
were reviewed and renewed. The assessment of the ICT
environment was also completed, where a roadmap for
ICT has been developed. ICT assessment results were
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presented to the ARC management and the Audit
Committee. Corporate software licences were reviewed and
renewed. The process of legalising the ARC Microsoft
software licences has been started and is in the process of
being completed. The process is in the last phase, and this
will address the audit finding with regard to Microsoft
software licences. Moreover, the implementation of the
least cost-routing system has been completed with costsaving benefits for the organisation.
The re-engineering of the ARC corporate systems will
usher in a culture of accountability as employees will be
empowered to administer their information online. The reengineering of the ARCFin system will ensure that the
ARC is not vendor locked. The first phase, the migration
of the leave system from ARCFin to Vendor Information
Portal (VIP) will provide the ability for employees to apply
for leave online and the ability to receive electronic
payslips. This will assist the organisation in reducing high
dependency on paper thus reducing turnaround times and
ensuring up-to-date information and enabling quick
decision-making and feedback to employees. The
implementation of the e-commerce system will also go a
long way in ensuring that the ARC’s publications are
readily available to its clients and other relevant
stakeholders. This will in turn increase income generation
for the organisation.
The rollout of computers to replace old computers has
drastically improved service delivery. The replacement of
obsolete computers is the final phase to ensure that all
ARC research material stored in old and ageing computers
is preserved.

Legal services
The Legal Services Department, headed by the corporate
legal advisor, provides legal support and advice to the
ARC, which includes conducting litigation. The bulk of the
department’s work relates to the vetting and negotiation of
research project contracts. The Legal Services Department
provides a cross-cutting services to all corporate divisions
and the research institutes. The department’s main
objective is to ensure that the interests of the ARC are
protected. The department does make use of outside
experts for issues that cannot be dealt with internally.

Marketing and communications
The ARC’s Marketing and Communications Department is
mandated to build and enhance the ARC’s corporate
image with both internal and external audiences; build
awareness on the research and development outcomes of

the ARC with a view to increase knowledge for use by the
intended audiences; and to build awareness of the
repackaged ARC’s products and services to suit the
different market segments.
In the 2008/09 financial year the ARC underwent an
organisational redesign, a process which necessitated a
comprehensive communication and rollout plan. Various
communication initiatives were implemented to ensure a
seamless change process.
The ARC engaged in numerous marketing initiatives with
various agricultural publications to transfer the technology
developed through its research. The focus of these
initiatives is in the areas of increased agricultural
productivity, improved food quality, efficient use of energy
through deployment of renewable energy sources,
solutions to mitigate the effects of climate change,
broadening the food base and the sustainable use of
natural resources in agriculture.
The ARC co-hosted the Onderstepoort Centenary
celebrations in partnership with the Department of
Agriculture, Forestry and Fisheries, University of Pretoria,
Onderstepoort Biological Products (OBP) and the South
African Veterinary Association (SAVA). The celebrations
were held to mark the 100 years’ existence of
Onderstepoort; an institute rich in the history of veterinary
science. Various activities were celebrated at the event
ranging from the unveiling of a bust of Dr Jotello Soga, the
first black South African veterinarian, the reopening of the
Onderstepoort history museum to launching a coffee table
book on the history of Onderstepoort. The highlight of
the celebrations was having the then State President, the
Honourable Kgalema Motlanthe, at the gala dinner.

security (ie documentation, vetting of staff and service
providers, computer and communication security), as well
as contingency planning.
The department saw the establishment of a security vetting
unit. Physical security appraisals/evaluations were
conducted on seven ARC institutes with recommendations
to be implemented in the next financial year. Assets audits
on the utilisation of the properties were conducted and final
reports with recommendations were presented.
The Fraud Prevention Committee was constituted to assist
management in discharging its responsibilities relating to
putting in place measures of identifying and managing
fraud-related risks. A Fraud Prevention Plan was
developed, incorporating internal environment, fraud risk
identification and response; control activities; as well as
information and communication.
The fraud and prevention hotline is used to report and
record incidents related to fraud, corruption, theft,
misconducts, unethical behaviour and general
complaints. A total of thirty-four (34) cases were received
and investigated during the period under review.

ARC also hosted the 66th Bien Donne Expo in
Stellenbosch, one of the biggest agricultural expos in
the Cape. The expo focused on research, farming and
agricultural producers, and more than 200 companies
exhibited their products and services.

Security and logistics
The Security and Logistics Department has a line
functional responsibility to render advice and support to
management as well as administer the overall security
services function for the ARC, which include physical
security (security appraisals to investigate the safeguarding
measures of the infrastructure), operational security (ie
access control, office security and key control), information
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Report of the Audit Committee
PURPOSE OF THE AUDIT COMMITTEE
The function of the Audit Committee (Committee) of the Agricultural Research Council (ARC) is primarily to assist the
Council of the ARC (Council) in discharging its duties relating to the safeguarding of assets, the operation of adequate
systems, control processes and the preparation of financial reports and statements.
These tasks are conducted in line with all applicable legal requirements and accounting standards as prescribed in the
Public Finance Management Act of 1999 (Act No 1 of 1999) (PFMA). The Committee operates in terms of a written
terms of reference (The Audit Committee Charter) which provides clear guidelines with regard to membership, authority
and responsibilities. The Audit Committee Charter was reviewed and updated in May 2009.
The membership of the Committee comprises four independent external members, including the chairperson and one
member of Council. The CEO and CFO also attend the meetings of the Committee. The external and internal auditors
attend the meetings of the Committee as well. The ARC Company Secretary acts as secretary of the Committee.
For the year under review the Committee met regularly (scheduled and unscheduled) to address the issues at hand.
During the year under review 6 (six) meetings were held, which were well attended by the Committee members.
AUDIT COMMITTEE RESPONSIBILITY
The Committee reports that it has complied with its responsibilities arising from Regulation 38.1.8 of the prevailing
Treasury Regulation dated 15 March 2005. The Committee also reports that it has adopted appropriate formal terms of
reference as its Charter, has regulated its affairs in compliance with this Charter and has discharged all its
responsibilities as contained therein.
EVALUATION OF INTERNAL CONTROLS
The Committee coordinates and monitors the activities of the Internal Audit Function. Through this, the Committee is
able to report on the effectiveness of the internal control systems and to assess whether the Internal Audit Function is
fulfilling its roles effectively and efficiently.
In the conduct of its duties, the Committee has, inter alia, reviewed the following:
•
The effectiveness of the internal control system.
•
The operational risk areas covered in the scope of internal and external audits.
•
The adequacy, reliability and accuracy of financial information provided to management and other users of such
information.
•
Any accounting and auditing concerns identified as a result of internal and external audits.
•
Compliance with legal, accounting and regulatory frameworks.
•
The activities of the Internal Audit Function, including its annual work programme, coordination with external
auditors, the reports of significant investigations and the response of management to specific recommendations.
•
Where relevant, the independence and objectivity of external auditors.
The Internal Audit Function is currently managed internally by an ARC employee, who is assisted by two independent services
providers acting as the internal auditors. The contracts of these service providers terminate at the end of March 2010.
The system of internal control is in place as required by the PFMA. Reports emanating from both internal and external
auditors have drawn the attention of the Committee to control weaknesses and areas of non-compliance in respect of
the relevant policies and procedures. The Committee has taken note of the issues highlighted in the Auditor-General’s
latest management report and these will be rectified as soon as possible.
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EVALUATION OF THE ANNUAL REPORT
The Committee has:
•
reviewed and discussed with the Auditor-General the audited financial statements included in the annual report;
•
reviewed the Auditor-General’s management report and management’s responses;
•
reviewed the accounting policies and practices; and
•
evaluated the audited financial statements included in the annual report, and based on the information provided
to the Committee, considered that the said statements comply in all material respects with the requirements of
the Treasury Regulations, the PFMA requirements as well as South African Statements of Generally Accepted
Accounting Practice (GAAP) and certain Statements of Generally Recognised Accounting Practices (GRAP).
The Committee acknowledges that the ARC’s going-concern status is totally dependent on the continued support of
Government through its various departments. The Committee is mindful of next year’s tight cash flow constraint and,
together with Council, will be monitoring the situation closely. With Government support and the monitoring of the cash
flow the Committee is of the opinion that the adoption of the going-concern premise in drafting the annual financial
statements is appropriate.
The Committee concurs in general with the conclusions of the Auditor-General on the annual financial report of the
Agricultural Research Council for the year ended 31 March 2009.
QUALIFIED OPINION
The Committee took note of the Auditor-General as regards the qualified opinion on the ARC’s financial statements and
the basis for their opinion. The Committee is of the view that the circumstances which led to the Auditor-General’s
findings are being addressed by management and both the Committee and the Council will be monitoring this process.
We have been given the assurance that the circumstances which led to the ARC receiving a qualified opinion on its
annual financial statements will not be repeated.
The irregular expenses reported on by the Auditor-General are being addressed by management and the necessary
reporting to the appropriate authorities will take place once the list has been audited and attended to.
IN CONCLUSION
There has been further improvement in the internal control function. However, the Committee has noted the concerns
of the Auditor-General and accepts that there is room for improvement in the accounting function and elements of the
internal control environment. The Audit Committee will ensure that the internal audit plans address the issues and will
monitor the implementation of the recommendations of the Auditor-General’s Report.
I would like to thank all members of the Committee for their contribution and the professional way in which meetings
were conducted. To the staff of the ARC our sincere thanks for all their efforts and hard work.

Robert Wesseloo
Chairperson of the ARC Audit Committee
31 July 2009
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Governance of the ARC
COUNCIL
The ARC Council appointed by the Executive Authority (the Minister responsible for the ARC) in terms of the provisions
of the Agricultural Research Council Act, 1990 (Act No 86 of 1990), governs the ARC.
MEMBERS OF COUNCIL
The members of the Council serving during the year under review (1 April 2008 to 31 March 2009) were:
Ms JN Davidson (Chairperson)
Ms RN Mlonzi (Deputy Chairperson) (appointed Deputy Chairperson July 2008)
Ms A Geldenhuys
Prof MM Sibara
Mr JH McBain
Prof PM Kuzwayo
Mr AD Young
Dr M Madikizela
Dr MS Liphadzi
Ms MA Pyoos
Ms I Wilken
Prof MJ Kahn
Dr M Visser (appointed November 2008)
Dr EM Chabula (resigned April 2008)
Dr SR Moephuli (President and CEO)
RESPONSIBILITIES OF THE COUNCIL
The statutory functions of the ARC Council are determined in terms of the provisions of the Agricultural Research Council
Act, 1990 (Act No 86 of 1990), and the Public Finance Management Act, 1999 (Act No 1 of 1999) (the PFMA).
These include the following: To be the accounting authority; approval of the corporate business plan, strategic plan and
the policies of the ARC; and setting of performance targets for the organisation.
The Council is responsible, inter alia, for preparing the annual financial statements that accurately reflect the ARC’s
financial position and results at the end of the financial year, which is set at 31 March each year. The Auditor-General
of South Africa is responsible for reporting on the annual financial statements of the ARC.
In the year under review applicable accounting standards were adhered to and adequate accounting records and an
effective system of internal control were maintained. Appropriate accounting policies, supported by reasonable and
prudent judgements and estimates, were applied on a consistent basis. Detailed delegations as required by the PFMA
were in place.
COUNCIL MEMBERS’ REMUNERATION
Council members, who are not ARC staff members or government officials, receive fees for the services they render to
the ARC in accordance with the relevant tariffs as determined by National Treasury and approved by the Minister of
Agriculture and Land Affairs.
Members of the Audit Committee are also remunerated in accordance with the relevant tariff as determined by National
Treasury and approved by the Minister of Agriculture and Land Affairs.
Detailed information on fees, emoluments, bonuses and subsistence, and travel claims paid to Council members and
executive members, as required per Treasury Regulation 28.1.1, is provided in note 20 of the notes to the annual
financial statements.
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COUNCIL MEMBERS’ INTEREST IN CONTRACTS
None of the Council members are involved in/have any interest in contracts entered into in the year under review.
PUBLIC FINANCE MANAGEMENT ACT
The ARC is fully committed to complying with the provisions of the PFMA.
The Internal and External Auditors continue to provide the Council with assurance on the degree of compliance with
the PFMA.
MATERIALITY FRAMEWORK
In accordance with the PFMA and Treasury Regulation 28.1.5, the ARC has developed and adopted a Framework
of acceptable levels of materiality and significance.
During the year under review the following Council members attended the 4 (four) Council meetings scheduled:
Council member
Ms JN Davidson (Chairperson)
Ms A Geldenhuys
Prof MM Sibara
Mr JH McBain
Prof PM Kuzwayo
Mr AD Young
Dr M Madikizela
Dr MS Liphadzi
Ms MA Pyoos
Ms I Wilken
Prof MJ Kahn
Ms RN Mlonzi
Dr EM Chabula
Dr M Visser
Dr SR Moephuli (President and CEO)

Number of meetings attended
4
1
4
4
3
4
2
2
2
1
2
1
–
–
4
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Corporate governance
for the year ended 31 March 2009
STATEMENT OF ADHERENCE
The ARC, as public entity, confirms its commitment to the principles of transparency, integrity and accountability as
advocated in the King II Report on Corporate Governance.
CORPORATE STRUCTURE AND RESPONSIBILITY
In the governance of the ARC, the Council is responsible for policymaking and control while the ARC President has been
delegated the responsibility for the day-to-day execution of the policies and objectives as directed by the Council. The
members of the Council are appointed by the Minister of Agriculture, Forestry and Fisheries on the basis of their
expertise in the fields of agriculture, business, financial management, law, research, technology development and
technology transfer in the field of agriculture, as prescribed by the Agricultural Research Act, 1990 (Act No 86 of
1990), as amended. Council members are appointed for a maximum period of three years and eligible for
reappointment. With the exception of the President and CEO of the ARC, none of the members of the Council hold an
executive position in the ARC. The Council exercises full and effective control over the ARC and monitors its Executive
Management Committee. The Council may obtain independent professional advice if deemed necessary.
GOVERNANCE STRUCTURES
In order to comply with these principles, the ARC has and continues to design and implement appropriate governance
structures across the organisation. The ARC acknowledges that, for it to set up an effective governance framework,
robust governance structures need to be in place. The following Council committees operate as at 31 March 2009
together with their respective terms of reference in the form of Committee charters:
Executive Committee (ad hoc meetings)
JN Davidson (Chairperson)
RN Mlonzi
MJ Kahn
MA Pyoos
JH McBain

Number of meetings attended
5
2
3
4
5

Human Resources Committee (five meetings scheduled)
MA Pyoos (Chairperson)
A Geldenhuys
AD Young
MS Liphadzi

Number of meetings attended
3
4
4
2

Research, Development and Evaluation Committee (four meetings scheduled)
MJ Kahn (Chairperson)
MA Pyoos
MS Liphadzi
PM Kuzwayo
MM Sibara

Number of meetings attended
3
2
2
2
3

Finance and Investment Committee (five meetings scheduled)
JH McBain (Chairperson)
M Madikizela
I Wilken
RM Mlonzi

Number of meetings attended
4
4
4
2

Audit Committee
The Audit Committee comprised four independent members and one member of Council. A specialist independent member
chairs the Audit Committee.
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The independent members are:
Mr R Wesseloo (Chairperson)
Mr V Naiker (Deputy Chairperson)
Ms M Claasens
Ms K Moloto
The Council member on the Audit Committee as at 31 March 2009 is:
Mr JH McBain
During the year under review the following specialist Audit Committee members attended the 6 (six) scheduled meetings:
Mr R Wesseloo (Chairperson)
6
Mr VK Naiker (Deputy Chairperson)
3
Ms M Claasens
2
Ms KK Moloto
4
ROLES OF GOVERNANCE COMMITTEES
The ARC’s Council committees are charged with certain functions and operate within clearly defined terms of reference
and continue to assist the Council’s governance function on the following principles:
Ethical standards
In terms of its Code of Conduct, the ARC states its core values as: “The ARC is an organisation of integrity, which
manages resources in a responsible and accountable manner through harnessing the creativity of its personnel to achieve
excellence in its field of expertise.”
The ARC has embarked on implementing its Code of Conduct across the organisation, in a manner that would result in
ethical standards being embedded in the culture of the ARC.
Internal control systems
To enable the ARC to meet its responsibility to provide reliable financial information, the ARC maintains accounting
systems and practices adequately supported by a system of internal controls. These controls are designed to provide
reasonable assurance that transactions are concluded in accordance with management authority and that the assets are
adequately safeguarded.
The Internal Audit Function monitors the effectiveness and efficiency of the internal control systems, report their
findings and make recommendations to management and the Audit Committee of the Council and monitor whether
corrective action has been taken. These controls focus on critical risk areas in line with the principles of the cost of
control versus the benefit thereof.
Stakeholders
The ARC has introduced structures of corporate governance on different strategic levels to manage the interface with
its various stakeholders.
In accordance with the King II report on compliance and the Science, Engineering and Technology Institute Review, the
organisational strategy has been revised to cover all farming sectors. Progress with respect to the implementation of
these recommendations is reflected throughout the report.
The strategic plan has been realigned to reflect the focus areas of the national policies and strategies of the country.
The ARC continues to provide technical support to national departments, provincial departments and stakeholders in
the agricultural industry.
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Employees
The ARC has a variety of structures for employee participation in respect of issues that affect them directly. These
structures were established to ensure the disclosure of relevant information, consultation and negotiations on issues of
mutual interest as referred to in the relevant labour legislation. A significant percentage of ARC employees are
unionised.
Remuneration
The remuneration of Council members is determined in accordance with section 10 of the Agricultural Research Act,
1990 (Act No 86 of 1990), as well as National Treasury. The Council determines the levels of remuneration of Executive
Management with reference to market trends and affordability.
The Human Resources Committee of the Council oversees all strategic human resources practices and interventions on
behalf of the Council. All recommendations by the Committee are finally approved by the full ARC Council. The Council
approved the remuneration of the independent Audit Committee members.
Environment, health and safety
The ARC strives toward compliance to all environmental, health and safety legislation in its activities. The majority of
the activities of the ARC do not pose a significant threat to the environment. The ARC also has a corporate policy to
address all environmental risks as a component of its risk management system.
Risk management
Risk management is one of the general responsibilities of the ARC Council as an accounting authority and one of the
main functions of the Executive Management Committee (EMC).
The Council approved an updated Risk Management Strategy for implementation by management.
Risk management in the ARC is an ongoing process and is focused on identifying, assessing, managing and monitoring
all known forms of significant risk across all business units. This has been in place for the year under review and up to
the date of approval of the annual report and financial statements. ARC systems have been put in place to review
aspects of economy, efficiency and effectiveness. Management is involved in a continuous process of improving
procedures to ensure effective mechanisms for identifying and monitoring risks, such as skills, technology, contracting,
HIV/Aids, reputation, parliamentary grant, legislative compliance, professional liability and general operating risks.
Equal consideration is given to matters of safety, health and the environment as to the more obvious risks, such as
financial risks.
There is a documented and tested process in place, which will allow the ARC to continue its critical business process
in the event of a disastrous incident impacting its activities.
Strategic direction
The ARC Council at its strategic session on 4 and 5 December 2008 approved a new strategic direction for the ARC.
The strategic direction took into account the strategic objectives of the ARC, which have been refined.
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Performance report
PERFORMANCE TARGETS REPORT (2008/09)
This performance report represents further implementation of the current strategic plan of the ARC for the period
2007/08 to 2011/12. The performance of the organisation in the last two financial years (2007/08 to 2008/09) has
been in accordance with the approved business plan, notwithstanding the challenges the organisation continues to face.
In general, the ARC has met and in some cases exceeded its performance targets set against the business plan for
financial year 2008/09. However, there have been constraints that in some cases have adversely impacted the
realisation of some performance targets. There is no question that in some instances, failure to meet set targets has a
further adverse impact upon the agricultural sector and the national economy.
Analysis of the ARC’s performance against strategic objectives 1 to 5 as per the set key performance indicators is
reflected in table 1 below. It is clear that in many instances the ARC has performed above expectation including:
•
peer reviewed publications;
•
registration of patents; and
•
invited papers.
However, those of the key performance indicator targets that were not achieved were affected by several primary parameters
within the ARC and secondary parameters that were external to the organisation. As a result of difficult economic
circumstances, the ARC’s external income was below target. This resulted in the organisation curtailing some planned
activities in order to contain expenditure, which in turn impacted the realisation of some performance target.
TABLE 1: CROSS-CUTTING INDICATORS OF SUCCESS 2008/09
Target
Annual

Actual
Year to date

Deviation
Year to date

210

225

+15

1 032

861

171

Commercial

200

172

33

Resource poor

184

78

108

10

25

+11

5

3

2

27

45

+18

315

55

260

150

96

54

26

24

2

500

243

239

Key performance indicator
Articles published in scientific
journals/publications:

Peer reviewed
Non-peer reviewed

Technology/solutions developed
and disseminated:

Patents and other IP

Patents and other IP filed for registration

International recognition of the
ARC scientists and researchers:

Keynote addresses
Invited papers
Personnel invited to chair symposia/
technical expert meetings

ARC personnel registered for postgraduate training
Marketable products produced and released
Request for collaboration/materials/licensing of technology/
postdoctoral attraction/referees

Briefly the following resource constraints serve as a limitation on the ability of the ARC to achieve its objectives:
a)

Human resources
During the course of the financial year the ARC was unable to fill some posts, due to its inability to realise targeted
external income. This was exacerbated by resignations of some key researchers. The net effect has been a slight
downturn in achieving some of the performance indicators. Needless, the organisation managed to attain and
achieve a range of the set key performance targets as in the attached tables.
In the year under review the organisation was undergoing a restructuring process, which may have contributed to
uncertainty that resulted in reduced performance.
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Other factors that continue to hamper the organisation’s ability to perform optimally can be classified into the
following categories:
Lack of critical mass of scientists in the country makes it difficult to recruit whenever vacancies occur:
• Poor skills base
• Skewed demographic distribution of skills
b)

Infrastructure
• Ageing infrastructure with high maintenance costs.
• Inadequate financial resources towards infrastructure maintenance and upgrade to effectively manage the
performance of the ARC. For example, due to inadequate financial resources, the ARC has been unable to
upgrade its physical security. A need arising from increased urbanisation. Consequently, the ARC suffered
several instances of crime targeted at equipment used for service delivery. This delayed the implementation of
some projects, such as customer feedback on animal improvement schemes, which in turn hampered the
organisation’s ability to reach some key performance targets.

c)

Financial
• Unfunded mandates and insufficiently funded national assets and public good activities continue to adversely
impact the overall performance of the ARC. Due to insufficient funding in this area, the organisation continues
to deliver suboptimal services to clients, which further limits the quality assurance towards attainment of set
targets.
• Inadequate parliamentary grant allocation received during the reporting period had several effects towards the
attainment of set targets.
• Inability to competitively recruit qualified and skilled scientists and technicians.
• Inability to facilitate the timely completion of research projects, particularly done by professional development
students.
• Inability to replace or acquire new equipment due to lack of or inadequate operational budget adversely
impacting the performance of some researchers.

Although the limitations towards the attainment of set targets listed above may have hampered the organisation’s
performance, mitigating actions were implemented during the course of the year.
TABLE 2: ARC PERFORMANCE AS PER STRATEGIC OBJECTIVE 6

Key result area

Programme target

1.

Optimisation of
financial resources

2.

Optimisation of ICT services

3.

Key performance indicator
Actual
Deviation/comment

18

18

7

7

Improvements ongoing.

Transformation and
change management

12

9

Outstanding policies under development. (-3)

4.

Effective human capital management

18

16

Outstanding outputs under development. (-2)

5.

Effective business risk management

11

8

6.

Effective communication and
corporate image

14

11

Ensuring compliance with statutory
requirements, standards, policies
and procedures

6

6

Fully implemented.

Effective corporate governance

1

1

Fully implemented.

7.

8.

Improvements ongoing. As reported in the
annual financial statements.

Remaining outputs moved to new financial
year. (-3)
Remaining outputs are ongoing through
processes. (-3)

Table 2 of the performance report reflects the organisation’s performance against set performance indicators for the
strategic objective. The targets are simply an abbreviated aggregation of specific outputs per programme and
subprogramme as measured per performance indicator (eg key result area 6.2 has seven key performance indicators).
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Annual financial statements

Approval of annual financial statements
for the year ended 31 March 2009
The preparation of the financial statements that fairly presents the state of affairs of the ARC as at year-end and the
operation results is the responsibility of the Council which is the Accounting Authority of the ARC. The Auditor’s
responsibility is to report on the annual financial statements. In preparing the financial statements, the following forms
the regulatory reporting environment and considerations have been taken to ensure compliance thereof:
•
•
•

The Agricultural Research Act 1990 (Act No 86 of 1990), as amended, has been adhered to.
The Public Finance Management Act 1999 (Act No 1 of 1999), as amended, has been adhered to.
South African Statements of Generally Accepted Accounting Practices and Generally Recognised Accounting
Practices have been adopted.

To enable the Council to discharge its annual financial reporting responsibility:
•
management continuously designs and implements standards and systems of internal control to provide
reasonable assurance as to the integrity and reliability of the annual financial statements and to safeguard, verify
and maintain the accountability of the ARC’s assets;
•
management must ensure the implementation of good corporate governance practices;
•
appropriate accounting policies, supported by reasonable and prudent judgements and estimates, are applied on
a consistent and going-concern basis; and
•
the Audit Committee, Finance and Investment Committee and Internal Auditors review the financial and internal
control systems, accounting policies, reporting and disclosure.
Based on the information received from management and reports from the Internal and External Auditors, nothing has
come to the attention of the Council to indicate a material breakdown in the systems of internal control during the year
under review.
APPROPRIATENESS OF GOING CONCERN
The financial statements presented are prepared on the assumption that ARC is a going concern and will continue in
operation for the foreseeable future. The ARC Council has reviewed the organisation’s financial budgets for the period
31 March 2010 and is satisfied that adequate resources exist to continue business for the foreseeable future. The
Council believes that the going-concern basis is appropriate and confirms that there is neither the intention nor the need
to liquidate or curtail materially the scale of ARC’s operations. The Council is of the opinion that the ARC is financially
sound and will continue to operate as a going concern.
APPROVAL OF ANNUAL FINANCIAL STATEMENTS
The annual financial statements for the year ended 31 March 2009 are set out on pages 100 to 135 and were approved
by the Council of the ARC on 29 July 2009. In the Council’s opinion, the annual financial statements fairly reflect the
financial position of the ARC at 31 March 2009 and the results of its operations and cash flows for the year then ended.

Ms JN Davidson
Chairperson: ARC Council
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Dr SR Moephuli
President and CEO
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Auditor-General’s report
for the year ended 31 March 2009
TO PARLIAMENT ON THE FINANCIAL STATEMENTS AND PERFORMANCE INFORMATION OF THE ARC
Introduction
1.
I have audited the accompanying financial statements of the Agricultural Research Council (ARC) which comprise
the statement of financial position as at 31 March 2009, and the statement of financial performance, statement
of changes in net assets and the cash flow statement for the year then ended, and a summary of significant
accounting policies and other explanatory notes, as set out on pages 100 to 135.
The accounting authority’s responsibility for the financial statements
2.
The accounting authority is responsible for the preparation and fair presentation of these financial statements in
accordance with the basis of accounting determined by the National Treasury as set out in accounting policy
note 1 and in the manner required by the Public Finance Management Act, 1999 (Act No 1 of 1999) (PFMA),
and for such internal control as the accounting authority determines is necessary to enable the preparation of
financial statements that are free from material misstatement, whether due to fraud or error.
The Auditor-General’s responsibility
3.
As required by section 188 of the Constitution of the Republic of South Africa, 1996, read with section 4 of the
Public Audit Act, 2004 (Act No 25 of 2004) (PAA), and section 22(1) of the Agricultural Research Act, 1990 (Act
No 86 of 1990), my responsibility is to express an opinion on these financial statements based on my audit.
4.
I conducted my audit in accordance with the International Standards on Auditing read with General Notice 616
of 2008, issued in Government Gazette No 31057 of 15 May 2008. Those standards require that I comply with
ethical requirements and plan and perform the audit to obtain reasonable assurance about whether the financial
statements are free from material misstatement.
5.
An audit involves performing procedures to obtain audit evidence about the amounts and disclosures in the
financial statements. The procedures selected depend on the auditor’s judgement, including the assessment of
the risks of material misstatement of the financial statements, whether due to fraud or error. In making those risk
assessments, the auditor considers internal control relevant to the entity’s preparation and fair presentation of the
financial statements in order to design audit procedures that are appropriate in the circumstances, but not for the
purpose of expressing an opinion on the effectiveness of the entity’s internal control. An audit also includes
evaluating the appropriateness of accounting policies used and the reasonableness of accounting estimates made
by management, as well as evaluating the overall presentation of the financial statements.
6.
I believe that the audit evidence I have obtained is sufficient and appropriate to provide a basis for my audit
opinion.
Basis for qualified opinion
Revenue
7.
As disclosed in note 2 of the accounting authority’s report and note 2.1 and note 28 to the financial statements,
a net amount of R26,3 million, which is in respect of various unreconciled debits and credits from prior years was
transferred to revenue in the statement of financial performance without adequate supporting documentation
being available for audit purposes. This was as a result of the deferred income: revenue grant, income received in
advance and the value-added tax (VAT) control accounts not being properly reconciled in prior years. I was unable
to confirm or verify by alternative means the occurrence, existence and classification of the clearing of the
abovementioned unreconciled items included in the financial statements.
Qualified opinion
8.
In my opinion, except for the possible effects of the matter described in the basis for qualified opinion paragraph,
the financial statements present fairly, in all material respects, the financial position of the Agricultural Research
Council as at 31 March 2009 and its financial performance and its cash flows for the year then ended, in
accordance with the applicable basis of accounting and in the manner required by the PFMA.
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Auditor-General’s report (continued)
for the year ended 31 March 2009
Emphasis of matter
I draw attention to the following matters on which I do not express a qualified opinion.
Basis of accounting
9.
The public entity’s policy is to prepare financial statements on the basis of accounting determined by the National
Treasury as set out in accounting policy note 1.
Restatement of corresponding figures
10. As disclosed in note 27 to the financial statements, the corresponding figures for the 2007/08 financial year have
been restated as a result of errors discovered during the 2008/09 financial year in the assessment of the useful
life of assets.
Irregular expenditure
11. As disclosed in note 24 to the financial statements, irregular expenditure to the amount of R9,22 million was
incurred, as proper supply chain management and tender processes had not been followed.
Other matters
I draw attention to the following matter that relates to my responsibilities in the audit of the financial statements:
Non-compliance with applicable legislation
Public Finance Management Act and Treasury Regulations
12. The accounting authority did not comply with legislative requirements regarding the following:
Submissions required in terms of the following:
• Treasury Regulation 26.1.1: The ARC did not ensure that within 30 days of the end of each quarter, the
ARC submitted information on its actual revenue and expenditure up to the end of that quarter as well as
a projection of expected expenditure and revenue for the year.
• Treasury Regulation 26.1.2: The ARC did not report to the Executive Authority through the designated
accounting officer on the extent of compliance with the PFMA and Treasury Regulations. Any non-compliance
was therefore not reported to the Executive Authority together with reasons for the non-compliance.
Treasury Regulation 28.3.1: The strategic plan did not include the materiality/significant framework.
Governance framework
13. The governance principles that impact the auditor’s opinion on the financial statements are related to the
responsibilities and practices exercised by the accounting authority and Executive Management and are reflected
in the key governance responsibilities addressed below:
Internal control deficiencies
14. Section 51(1)(a)(i) of the PFMA states that the accounting authority must ensure that the public entity has and
maintains effective, efficient and transparent systems of financial and risk management and internal control. The
table below depicts the root causes that gave rise to the deficiencies in the system of internal control, which led
to the qualified opinion. The root causes are categorised according to the five components of an effective system
of internal control. (The number listed per component can be followed with the legend below the table.) In some
instances deficiencies exist in more than one internal control component.
Paragraph number

Basis for qualified opinion

8

Revenue

CE

RA

CA
3

IC

M
1

15. The ARC did not in the previous financial years have individuals competent in financial reporting. Ongoing
monitoring and supervision were also not undertaken in the previous financial years to enable an assessment of the
effectiveness of internal control over financial reporting.

Agricultural Research Council

94

Legend
CE = Control environment
The organisational structure does not address areas of responsibility and lines of reporting to support
effective control over financial reporting.
Management and staff are not assigned appropriate levels of authority and responsibility to facilitate
control over financial reporting.
Human resource policies do not facilitate effective recruitment and training, disciplining and supervision
of personnel.
Integrity and ethical values have not been developed and are not understood to set the standard for
financial reporting.
The accounting officer/accounting authority does not exercise oversight responsibility over financial
reporting and internal control.
Management’s philosophy and operating style do not promote effective control over financial reporting.
The entity does not have individuals competent in financial reporting and related matters.

1
2
3
4
5
6
7

RA = Risk assessment
Management has not specified financial reporting objectives to enable the identification of risks to
reliable financial reporting.
The entity does not identify risks to the achievement of financial reporting objectives.
The entity does not analyse the likelihood and impact of the risks identified.
The entity does not determine a risk strategy/action plan to manage identified risks.
The potential for material misstatement due to fraud is not considered.

1
2
3
4
5

CA = Control activities
There is inadequate segregation of duties to prevent fraudulent data and asset misappropriation.
General information technology controls have not been designed to maintain the integrity of the
information system and the security of the data.
Manual or automated controls are not designed to ensure that the transactions have occurred,
authorised, and completely and accurately processed.
Actions are not taken to address risks to the achievement of financial reporting objectives.
Control activities are not selected and developed to mitigate risks over financial reporting.
Policies and procedures related to financial reporting are not established and communicated.
Realistic targets are not set for financial performance measures, which are in turn not linked to an
effective reward system.

1
2
3
4
5
6
7

IC = Information and communication
Pertinent information is not identified and captured in a form and time frame to support financial reporting.
Information required to implement internal control is not available to personnel to enable internal control
responsibilities.
Communications do not enable and support the understanding and execution of internal control processes
and responsibilities by personnel.

1
2
3

M = Monitoring
Ongoing monitoring and supervision are not undertaken to enable an assessment of the effectiveness of
internal control over financial reporting.
Neither reviews by Internal Audit or the Audit Committee nor self-assessments are evident.
Internal control deficiencies are not identified and communicated in a timely manner to allow for corrective
action to be taken.
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Auditor-General’s report (continued)
for the year ended 31 March 2009
Key governance responsibilities
16. The PFMA tasks the accounting authority with a number of responsibilities concerning financial and risk
management and internal control. Fundamental to achieving this is the implementation of key governance
responsibilities, which I have assessed as follows:
Number

Matter

Y

Clear trail of supporting documentation that is easily available and provided in a timely manner
1.
No significant difficulties were experienced during the audit concerning delays or the
availability of requested information.

N

X

Quality of financial statements and related management information
2.
3.

The financial statements were not subject to any material amendments resulting from the audit.
The annual report was submitted for consideration prior to the tabling of the auditor’s report.
X

Timeliness of financial statements and management information
4.

The annual financial statements were submitted for auditing as per the legislated deadlines,
section 55 of the PFMA.

X

Availability of key officials during audit
5.

Key officials were available throughout the audit process.

X

Development and compliance with risk management, effective internal control and governance practices
6.

7.

Audit Committee
• The public entity had an Audit Committee in operation throughout the financial year.
• The Audit Committee operates in accordance with approved, written terms of reference.
• The Audit Committee substantially fulfilled its responsibilities for the year, as set out
in section 77 of the PFMA and Treasury Regulation 27.1.8.

X
X
X

Internal audit
• The public entity had an Internal Audit Function in operation throughout the financial year.
• The Internal Audit Function operates in terms of an approved internal audit plan.
• The Internal Audit Function substantially fulfilled its responsibilities for the year, as set out
in Treasury Regulation 27.2.

X

There are no significant deficiencies in the design and implementation of internal control in
respect of financial and risk management.

X

There are no significant deficiencies in the design and implementation of internal control in
respect of compliance with applicable laws and regulations.

X

10.

The information systems were appropriate to facilitate the preparation of the financial statements.

X

11.

A risk assessment was conducted on a regular basis and a risk management strategy, which
includes a fraud prevention plan, is documented and used as set out in Treasury Regulation 27.2. X

12.

Powers and duties have been assigned, as set out in section 56 of the PFMA.

8.
9.

X
X

X

Follow-up of audit findings
13.
The prior year audit findings have been substantially addressed.

X

14.

X

SCOPA resolutions have been substantially implemented.

Issues relating to the reporting of performance information
15.
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The information systems were appropriate to facilitate the preparation of a performance report
that is accurate and complete.
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X

X

Number

Matter

Y

16.

Adequate control processes and procedures are designed and implemented to ensure the
accuracy and completeness of reported performance information.

X

A strategic plan was prepared and approved for the financial year under review for purposes
of monitoring the performance in relation to the budget and delivery by the ARC against its
mandate, predetermined objectives, outputs, indicators and targets/Treasury Regulation 30.1.

X

There is a functioning performance management system and performance bonuses are only
paid after proper assessment and approval by those charged with governance.

X

17.

18.

N

Investigations
17. With reference to note 29 to the financial statements dealing with an investigation of fraud, an investigation was
conducted by an independent audit firm at the request of the entity. The investigation was initiated based on
allegations of possible misappropriation by an employee regarding payments made to a specific supplier by
manual cheques. The investigation concluded that no further evidence could be found other than the four
payments totalling R5,8 million identified by the internal controls of the ARC. The investigation has resulted
in criminal proceedings being instituted against the employee.
REPORT ON OTHER LEGAL AND REGULATORY REQUIREMENTS
Report on performance information
18. I have reviewed the performance information as set out on pages 89 to 90.
The accounting authority’s responsibility for the performance information
19. The accounting authority has additional responsibilities as required by section 55(2)(a) of the PFMA to ensure
that the annual report and audited financial statements fairly present the performance against predetermined
objectives of the public entity.
The Auditor-General’s responsibility
20. I conducted my engagement in accordance with section 13 of the PAA read with General Notice 616 of 2008,
issued in Government Gazette No 31057 of 15 May 2008.
21. In terms of the foregoing my engagement included performing procedures of an audit nature to obtain sufficient
appropriate evidence about the performance information and related systems, processes and procedures. The
procedures selected depend on the auditor’s judgement.
22. I believe that the evidence I have obtained is sufficient and appropriate to provide a basis for the audit findings
reported below.
Audit findings (performance information)
Lack of reporting on all predetermined objectives in annual report
23. The ARC has not reported on all the predetermined objectives, as required by section 55(2) (a) of the PFMA. The
predetermined objectives not reported on were as follows:
• Objective 1: Generate, develop and apply new knowledge, science and technology for agriculture.
• Objective 2: Sustainable use and management of natural resources.
• Objective 3: Enhance nutrition, food security and safety.
• Objective 4: Enhance the ability of the agricultural sector to manage and mitigate agricultural risks.
• Objective 5: Technology transfer.
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Auditor-General’s report (continued)
for the year ended 31 March 2009
Usefulness and reliability of reported performance information
24. The following criteria were used to assess the usefulness and reliability of the information on the entity’s
performance with respect to the objectives in its strategic plan:
•
Consistency: Has the entity reported on its performance with regard to its objectives, indicators and targets in its
approved strategic plan?
•
Relevance: Is the performance information as reflected in the indicators and targets clearly linked to the
predetermined objectives and mandate? Is this specific and measurable, and is the time period or deadline for
delivery specified?
•
Reliability: Can the reported performance information be traced back to the source data or documentation and is
the reported performance information accurate and complete in relation to the source data or documentation?
The following audit findings relate to the above criteria:
Reported performance information not relevant
25. The targets included in table 2 with regard to strategic objective 6 were not time bound in specifying the period
or deadline for delivery.
APPRECIATION
26. The assistance rendered by the staff of the Agricultural Research Council during the audit is sincerely appreciated.

Pretoria
31 July 2009
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Statement of responsibility
for the year ended 31 March 2009
The Council, which is the accounting authority of the Agricultural Research Council (ARC), is responsible for the
preparation, integrity and fair presentation of the annual financial statements of the ARC.
The annual financial statements for the year ended 31 March 2009 presented on pages 100 to 135 have been prepared
in accordance with:
•
The Agricultural Research Act No 86 of 1990, as amended;
•
The Public Finance Management Act No 1 of 1999;
•
Standards of Generally Recognised Accounting Practice; and
•
South African Statements of Generally Accepted Accounting Practice.
They are based on appropriate accounting policies which have been consistently applied and which are supported by
reasonable and prudent judgements and estimates. The going-concern basis has been adopted in preparing the annual
financial statements. The Council has no reason to believe that the ARC will not be a going concern in the foreseeable
future based on forecasts and available cash resources.
The Council is also responsible for the ARC’s system of internal controls. These are designed to provide reasonable, but
not absolute, assurance as to the reliability of the annual financial statements and to adequately safeguard, verify and
maintain accountability of assets. These controls are monitored throughout the ARC by management and employees, in
an attempt to address the segregation of authority and duties with available resources. Processes are in place to monitor
internal controls, to identify material breakdowns and implement timely corrective action.
The Council and ARC management treat corporate governance matters seriously and whenever any instances of noncompliance to regulation are uncovered or reported, appropriate disciplinary measures in terms of policy and legislation
are instituted.
The annual financial statements were approved by the Council on 29 July 2009 and are signed on its behalf:

Ms JN Davidson
Chairperson: Council

Dr SR Moephuli
President and CEO
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Statement of financial performance
for the year ended 31 March 2009
2009
R

Restated
2008
R

469 993 339
290 601 925

451 769 957
278 138 518

760 595 264

729 908 475

Personnel
Administrative and other expenses
Depreciation
Finance costs

467 038 673
296 292 901
14 253 105
171 323

416 079 840
288 531 918
13 385 116
9 116

Total expenses

777 756 002

718 005 990

1 078 318

49 815

Notes
REVENUE
Parliamentary grant
Other operating revenue
Total revenue

2.1

EXPENSES

Gains on sale of property and equipment
(Deficit)/surplus for the year

Agricultural Research Council
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3

(16 082 420)

11 952 300

Statement of financial position
as at ended 31 March 2009
2009
R

Restated
2008
R

656 857 978

609 779 094

2 236 410
201 077 950
453 543 618

2 227 458
165 307 537
442 244 099

116 911 301

153 863 896

34 966 404
63 869 431
18 075 466

59 103 068
80 325 618
14 435 210

Total assets

773 769 279

763 642 990

LIABILITIES
Non-current liabilities

337 411 913

326 446 561

28 796 000
250 019 421
58 596 492

27 451 000
250 019 421
48 976 140

179 534 770

164 291 413

135 459 259
–
44 075 511

124 634 356
2 346 812
37 310 245

Total liabilities

516 946 683

490 737 974

Net assets

256 822 596

272 905 016

108 905 191
3 370 386
144 547 019

108 905 191
4 515 347
159 484 478

256 822 596

272 905 016

Notes
ASSETS
Non-current assets
Investments
Equipment
Land and buildings

7
8
8

Current assets
Cash and cash equivalents
Receivables
Inventories

Employee benefits
Deferred income: Government grants
Deferred income: Revenue grant

4
5
6

13
14
11

Current liabilities
Payables
Deferred income: Revenue
Leave accrual

NET ASSETS
Capital fund
Insurance reserve
Accumulated surpluses
Total net assets

10
11
12

15
16
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Statement of changes in net assets
for the year ended 31 March 2009
Contributed
capital
R
Balance at 31 March 2007
As previously stated
Restatement (note 27)
Restated balance
Transfer to insurance reserve
Utilised during the year
Surplus as previously stated
Restatement (note 27)
Restated balance at 31 March 2008
Utilised during the year
Deficit for the year
Balance at 31 March 2009
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Restated
Accumulated
surpluses
R
023
323
346
328
514
550
402

Insurance
reserve
R

Restated
Total equity
R

108 905 191
–
108 905 191
–
–
–
–

92
55
147
(2
2
8
3

408
037
445
271)
004
063
237

4 701 080
–
4 701 080
2 328 271
(2 514 004)
–
–

205 629 679
55 323 037
260 952 716
–
–
8 550 063
3 402 237

108 905 191
–
–

159 484 478
1 144 961
(16 082 420)

4 515 347
(1 144 961)
–

272 905 016
–
(16 082 420)

108 905 191

144 547 019

3 370 386

256 822 596

Cash flow statement
for the year ended 31 March 2009
2009
R

Restated
2008
R

285 371 678
469 993 339
8 496 586
70 331

229 000 226
468 842 434
12 353 632
35 729

(467 038 673)
(260 613 885)
(171 323)

(416 079 840)
(289 377 620)
(9 116)

Notes
CASH FLOWS FROM OPERATING ACTIVITIES
Receipts
Sales of goods and services
Grants
Interest received
Dividends received
Payments
Employee costs
Suppliers
Interest paid
Net cash flows from operating activities

21(c)

21(b)

CASH FLOWS FROM INVESTING ACTIVITIES
Purchase of property and equipment
Proceeds from sale of property and equipment
Net cash flows from investing activities
Net decrease in cash and cash equivalents
Cash and cash equivalents at the beginning of the year

21(a)

Cash and cash equivalents at the end of the year

21(a)

8

36 108 053
(62
1
(60
(24
59

100
855
244
136
103

030)
313
717)
664)
068

34 966 404

103

4 765 445
(42 667
349
(42 318
(37 552
96 655

881)
523
358)
913)
981

59 103 068
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Notes to the annual financial statements
for the year ended 31 March 2009
1.

ACCOUNTING POLICIES
The annual financial statements incorporate the principal accounting policies set out below. The accounting policies
have been applied consistently throughout the period, and are consistent with those of the previous year.

1.1

Adoption of new and revised standards
In the current period the ARC has adopted all the relevant new and revised standards and interpretations issued
by the International Accounting Standards Board (the IASB) and the International Reporting Interpretations
Committee (IFRIC) of the IASB that are relevant to its operations and effective for accounting periods beginning
on or after 1 January 2008. The adoption of these new and revised standards and interpretations did not result
in any adjustments.

Standards and interpretations issued, but not yet effective
At the date of authorisation of these annual financial statements the following standards and interpretations were
in issue but not yet effective:

New statement

Description

IFRS 8 (AC 145)
New interpretation
IFRIC 11 (AC 444)
IFRIC 12 (AC 445)
IFRIC 13 (AC 446)
IFRIC 14 (AC 447)

Operating segments

Effective date: annual periods
commencing on or after

Group and Treasury Share Transaction
Service Concession Arrangements
Customer Loyalty Programmes
Limit on Defined Benefit Asset, Minimum
Funding Requirements and their Interaction
Agreements for the Construction of Real Estates
Hedges of a Net Investment in Foreign Operation
Distribution of Non-cash Assets to Owners
Transfer of Assets from Customers

IFRIC 15 (AC 448)
IFRIC 16 (AC 449)
IFRIC 17 (AC 450)
IFRIC 18 (AC 451)
Revision to
IFRS 1 (AC 138)
IAS 1 (AC 101)
IAS 23 (AC 114)
IAS 27 (AC 132)
IFRS 3 (AC 140)
Amendments to
IFRS 1 (AC 138)
IFRS 2 (AC 139)
IFRS 7 (AC 144)
IAS 27 (AC 132)
IAS 32 (AC 125) and
IAS 1 (AC 138)
IAS 39 (AC 133)

First-time Adoption of International Financial
Reporting Standards
Presentation of financial statements about entity’s capital
Borrowing costs
Consolidated and separate financial statements
Business combinations
Cost of investment on first-time adoption
Vesting conditions and cancellations
Improving disclosures about financial instruments
Removal of cost method definition
Puttable financial instruments and obligations arising
on liquidation
Eligible hedged items

1 January 2009
31 December 2008
31 December 2008
1 July 2008
31 December
1 January
1 October
1 July
1 July

2008
2009
2008
2009
2009

1 July 2009
1 January 2009
1 January 2009
1 July 2009
1 July 2009
1
1
1
1

January
January
January
January

2009
2009
2009
2009

1 January 2009
1 July 2009

The Council anticipates that the adoption of these standards and interpretations in future periods will not have a
material impact on the financial statements.
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1.2

Basis of preparation
The annual financial statements have been prepared on the historical-cost basis, except where otherwise stated,
and in accordance with the Public Finance Management Act 1999 (Act 1 of 1999), as amended, the South
African Statements of Generally Accepted Accounting Practices (SA GAAP) including any interpretations of such
statements issued by the Accounting Practices Board and the Standards of Generally Recognised Accounting
Practices (GRAP). The effective Standards of GRAP for the accrual basis of accounting issued by the Accounting
Standards Board that replaced the equivalent GAAP Statements were as follows:
Standard of GRAP

Replaced statement of GAAP

GRAP 1: Presentation of financial statements
GRAP 2: Cash flow statements
GRAP 3: Accounting policies, changes in
accounting estimates and errors

IAS 1 (AC 101): Presentation of financial statements
IAS 7 (AC 118): Cash flow statements
IAS 8 (AC 103): Accounting policies, changes in
accounting estimates and errors

Currently, recognition and measurement principles in the above GRAP standards and GAAP statements do not
differ or result in material differences in items presented and disclosed in the financial statements. The
implementation of GRAP 1, 2 and 3 has resulted in the following significant changes in the presentation of the
annual financial statements:

Terminology differences:
Standard of GRAP

Replaced statement of GAAP

Statement of financial performance
Statement of financial position
Statement of changes in net assets
Net assets
Surplus/deficit
Accumulated surplus/deficit
Contributions from owners
Distributions to owners
Cash flow statement

Statement of comprehensive income
Statement of financial position
Statement of changes in equity
Equity
Profit/loss
Retained earnings
Share capital
Dividends
Statement of cash flows

Paragraphs 11 to 15 of GRAP 1 has not been implemented as the budget reporting standard is in the process of
being developed by the international and local standard setters. Although the inclusion of budget information would
enhance the usefulness of the annual financial statements, non-disclosure will not affect fair presentation.
1.3

Government grants, deferred income and capital fund
Government grants are recognised when it is probable that future economic benefits will flow to the public entity
and these benefits can be measured reliably. The grant is recognised as income to the extent that there are no
further obligations arising from the receipt of the grant.
Government grants received for the purpose of giving immediate financial support with no future related costs are
recognised as revenue in the period in which they become receivable. Government grants relating to specific
expenditure are deferred and recognised in the year during which the expenses are incurred.
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Notes to the annual financial statements (continued)
for the year ended 31 March 2009
1.
1.3

ACCOUNTING POLICIES (continued)
Government grants, deferred income and capital fund (continued)
Government grants related to assets are stated in the statement of financial position. The capital fund represents
the cost of land at the date of its transfer to the ARC. Deferred income relates to the carrying value of buildings
and moveable assets transferred to the ARC.
Government grants relating to property, plant and equipment are treated as deferred income and released to
surplus and depreciated over the expected useful lives of the assets concerned.

1.4

Equipment, land and buildings
Buildings in the course of construction for production, rental or administrative purposes, or for purposes not yet
determined, are carried at cost, less any recognised impairment loss. Cost includes professional fees, acquisition
costs, construction and, for qualifying assets, borrowing costs are capitalised in accordance with the ARC
accounting policy. These assets are depreciated on the same basis as other buildings, and depreciation commences
when the assets are ready for their intended use. Buildings under construction are not depreciated.
Equipment is stated at cost less accumulated depreciation and any accumulated impairment losses.
Depreciation is charged so as to write off the cost of assets to its residual value over their estimated useful lives, using
the straight-line method. Property, plant and equipment is depreciated when it is in a location and condition for it to
be operating in the manner it is intended.
Depreciation is calculated on a straight-line basis over the useful life of the asset as follows:
Building
Machinery and farming equipment
Office furniture and equipment
Motor vehicles and aircraft
Computer equipment
Laboratory equipment

40 – 50
15 – 20
5 – 10
4–7
3–5
15 – 20

years
years
years
years
years
years

Land is not depreciated.
The carrying amount of property plant and equipment is derecognised on disposal or when no future economic
benefits are expected from its use or disposal.
Gains and losses on disposal are included in the statement of financial performance and are determined by
comparing net sales proceeds with carrying amount.
The assets’ residual values, useful lives and methods of depreciation are reviewed and adjusted if appropriate at
each financial year-end.
1.5

Impairment of non-financial assets
At each reporting date the ARC reviews the carrying amounts of its tangible and intangible assets to determine
whether there is any indication that those assets have suffered an impairment loss. If any such indication exists,
the recoverable amount of the asset is estimated in order to determine the extent of the impairment loss (if any).
Where it is not possible to estimate the recoverable amount of an individual asset, the ARC estimates the
recoverable amount of the cash-generating unit to which the asset belongs.
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Recoverable amount is the higher of fair value less point-of-sale costs to sell and value in use. In assessing value
in use, the estimated future cash flows are discounted to their present value using a pre-tax discount rate that
reflects current market assessments of the time value of money and the risks specific to the asset.
If the recoverable amount of an asset (or cash-generating unit) is estimated to be less than its carrying amount,
the carrying amount of the asset (cash-generating unit) is reduced to its recoverable amount. An impairment loss
is recognised immediately in surplus or deficit.
Where an impairment loss subsequently reverses, the carrying amount of the asset (cash-generating unit) is
increased to the revised estimate of its recoverable amount, but so that the increased carrying amount does not
exceed the carrying amount that would have been determined had no impairment loss been recognised for the
asset (cash-generating unit) in prior years. A reversal of an impairment loss is recognised immediately in surplus
or deficit, unless the relevant asset is carried at a revalued amount, in which case the reversal of the impairment
loss is treated as a revaluation increase.
1.6

Leases
Leases are classified as finance leases whenever the terms of the lease transfer substantially all the risks and
rewards of ownership to the lessee. All other leases are classified as operating leases.
Assets held under finance leases are recognised as assets of the ARC at their fair value at the inception of the
lease. The assets are capitalised if the minimum lease payments are 85% or more of the assets’ fair value at
inception of the lease. The corresponding liability to the lessor is included in the statement of financial position
as a finance lease obligation.
Lease payments are apportioned between finance charges and reduction of the lease obligation so as to achieve
a constant rate of interest on the remaining balance of the liability.
Finance charges are charged to surplus or deficit, unless they are directly attributable to qualifying assets, in
which case they are capitalised in accordance with the ARC’s general policy on borrowing costs (see below).
Leased assets are depreciated over the lesser of the useful life and the lease period.
Rentals payable under operating leases are charged to surplus or deficit on a straight-line basis over the term of
the relevant lease. Benefits received and receivable as an incentive to enter into an operating lease are also spread
on a straight-line basis over the lease term.
The determination of whether an arrangement is, or contains, a lease is based on the substance of the arrangement
at inception date of whether the fulfilment of the arrangement is dependent on the use of a specific asset or assets
or the arrangement conveys a right to use the asset. The classification of the lease is determined using IAS 17
(AC 105) (Leases).

1.7

Inventories
Consumable stores are valued at the lower of weighted average cost or net realisable value. The total value of
contracts in progress is included in inventory (refer to note 6). Livestock is valued at the lower of cost or net
realisable value. Cost of work in progress, finished goods and contracts in progress includes direct costs and an
appropriate allocation of overheads based on normal production levels.
Farm produce resulting from research is not accounted for as inventories and the income resulting from the sale
of these products is brought to account in the year in which it is sold. Excess farm produce harvested for resale
is treated as inventory and valued at fair value less estimated point-of-sale costs.
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1.7

ACCOUNTING POLICIES (continued)
Inventories (continued)
Vaccines for foot-and-mouth disease are not valued, as no markets normally exist for these vaccines. According to
an agreement, strategic quantities must be provided to the government free of charge. If markets are obtained in
future years, the income will be recognised in the year in which the inventory is realised.
Net realisable value represents the estimated selling price less all estimated costs of completion and costs to be
incurred in marketing, selling and distribution.

1.8

Contracts
Contract work in progress is stated at cost plus surplus recognised to date, less a provision for foreseeable losses
and less progress billings.

1.9

Revenue recognition
Revenue represents the grants from the government as well as external earnings which comprise revenue from
contracts’ services rendered and excess produce sold.
1.9.1 Parliamentary grant
Parliamentary grants are recognised as revenue when it is probable that future economic benefits will flow
to the public entity and these benefits can be measured reliably. The grant is recognised to the extent that
there are no further obligations arising from the receipt of the grant.
1.9.2 Research revenue
When the outcome of a research can be estimated reliably, research revenue and research costs associated with
the research are recognised with reference to the stage of completion of the research at the reporting date.
An expected loss on research is recognised in the statement of financial performance immediately.
When the outcome of research cannot be estimated reliably, revenue is recognised only to the extent of
research costs incurred for which it is probable the costs will be recovered. Research costs are recognised
as expenses in the period they are incurred.
1.9.3 Excess farm produce revenue
Revenue is recognised when significant risks and rewards of ownership are transferred to the buyer, when
costs can be measured reliably and when receipt of the future economic benefits is probable.
1.9.4 Investment income
Investment income comprises interest income and is accrued on a time proportion basis, taking into account
the principal outstanding and the effective interest rate over the period to maturity.
1.9.5 Dividends income
Dividends income comprises dividends accrued. The dividends income is recognised when the dividends are
declared.

1.10 Provisions
Provisions are recognised when the ARC has a present obligation as a result of a past event, and it is probable
that the ARC will be required to settle the obligation. Provisions are measured at the Council’s best estimate of
the expenditure required to settle the obligation at the reporting date, and are discounted to present value where
the effect is material.
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1.11 Cash and cash equivalents
For the purpose of the cash flow statement, cash and cash equivalents comprise cash on hand and deposits held
on call with banks, all of which are available for use by the ARC. Cash equivalents comprise highly liquid
investments that are convertible to cash with insignificant risk of changes in value and with original maturities of
less than three months.
1.12 Employee benefits
Short-term employee benefits
The cost of all short-term employee benefits is recognised during the period in which the employee renders the
related service. The provisions for employee entitlements to wages, salaries, annual leave represent the amounts
for which the ARC has a present obligation to pay as a result of employees’ service provided to the reporting date.
The provisions have been calculated at undiscounted amounts based on current wage and salary rates.
Long-term employee benefits
Long-service leave
The liability for employees’ entitlements to long-service leave represents the present value of the estimated future
cash outflows resulting from employees’ services provided to the reporting date.
In determining the liability for employee benefits, consideration has been given to future increases in wage and
salary rates, and the ARC’s experience with staff turnover.
Retirement benefits
Pension fund
The ARC contributes to one defined benefit plan and two defined contribution plans. The contributions to the
defined contributions plans are charged against income as incurred.
The projected unit credit method is used to determine the present value of the defined benefit obligations, the
related current service cost and, where applicable, past-service cost.
Actuarial gains and losses are recognised as income or expense when the net cumulative unrecognised actuarial
gains and losses for each individual plan at the end of the previous reporting period exceeded 10% of the higher
of the defined benefit obligation and the fair value of the plan assets at that date.
These gains and losses are recognised over the expected average remaining working lives of the employees
participating in the plans.
Past-service costs are recognised as an expense on a straight-line basis over the average period until the benefits
become vested. To the extent that the benefits are already vested, past-service costs are recognised immediately.

Post-retirement medical benefits
The ARC provides post-retirement medical benefits to qualifying employees. The expected costs of these benefits
are determined using an accounting methodology similar to that of defined benefit pension plans, with actuarial
valuations carried out every year. Contributions are made to the relevant funds over the expected service lives of the
employees entitled to those funds. The estimated cost of providing such benefits is charged to the statement of
financial performance on a systematic basis over the employees’ working lives within the ARC.
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1.12 Employee benefits (continued)
Actuarial gains and losses are recognised as income or expense when the net cumulative unrecognised actuarial
gains and losses for each individual plan at the end of the previous reporting period exceeded 10% of the higher
of the defined benefit obligation and the fair value of the plan assets at that date.
The amount recognised in the statement of financial position represents the present value of the post-retirement
medical aid contribution as adjusted for unrecognised actuarial gains and losses and reduced by the fair value of
the plan assets. Any asset resulting from this calculation is limited to unrecognised actuarial losses and the
present value of available refunds and reductions in future contribution plans.

Gratuity benefits
Income tax payable on gratuities at retirement of employees who were members of the State Pension Fund, and
became members of the ARC Pension Fund as a result of their transfer to the ARC, is charged to expenses. These
costs are recognised over the service period of the employees entitled to those benefits. Costs are assessed in
accordance with the advice of qualified actuaries.
1.13 Insurance reserve
In terms of the ARC policy to cover a portion of vehicle, non-vehicle, stated benefits and fire and allied perils
insurance claims, a risk assessment is made annually in conjunction with the insurance brokers, in order to
determine the extent of the self-insured amount to be credited to the reserve.
In determining the amount to be credited, the principle of maximum insurance cover at the lowest possible cost
is applied.
The portion of claims borne by the ARC is accounted for against the reserve. Any shortfalls on the reserve are
written off against income in the year in which it originated and any surplus is carried over to the following year.
1.14 Research and development
Research and development costs are recognised as an expense when incurred. In terms of ARC’s mandate,
development costs incurred during research and development are not capitalised as they do not satisfy the
definition of an intangible asset as contemplated in IAS 38 (AC 129) (Intangible Assets).
1.15 Financial instruments
Details of the significant accounting policies and methods adopted, including the criteria for recognition, the basis
of measurement and the basis on which income and expenses are recognised, in respect of each class of financial
asset, financial liability and equity instrument are disclosed below:
Financial assets
Investments are recognised and derecognised on trade date where the purchase or sale of an investment is under
a contract whose terms require delivery of the investment within the time frame established by the market
concerned, and are initially measured at fair value, plus transaction costs, except for those financial assets
classified as at fair value through profit or loss, which are initially measured at fair value.
Financial assets are classified into the following specified categories: financial assets ‘at fair value through profit
or loss’ (FVTPL), ‘held-to-maturity’ investments, ‘available-for-sale’ (AFS) financial assets and ‘loans and
receivables’. The classification depends on the nature and purpose of the financial assets and is determined at
the time of initial recognition.
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Effective interest method
The effective interest method is a method of calculating the amortised cost of a financial asset and of allocating
interest income over the relevant period. The effective interest rate is the rate that exactly discounts estimated
future cash receipts (including all fees on points paid or received that form an integral part of the effective interest
rate, transaction costs and other premiums or discounts) through the expected life of the financial asset, or, where
appropriate, a shorter period. Income is recognised on an effective interest basis for debt instruments other than
those financial assets designated as at FVTPL.
Financial assets at FVTPL
Financial assets are classified as at FVTPL where the financial asset is either held for trading or it is designated
as at FVTPL.
A financial asset is classified as held for trading if:
• it has been acquired principally for the purpose of selling in the near future; or
• it is a part of an identified portfolio of financial instruments that the entity manages together and has a recent
actual pattern of short-term profit-taking; or
• it is a derivative that is not designated and effective as a hedging instrument.
A financial asset other than a financial asset held for trading may be designated as at FVTPL upon initial
recognition if:
• such designation eliminates or significantly reduces a measurement or recognition inconsistency that would
otherwise arise; or
• the financial asset forms part of a entity of financial assets or financial liabilities or both, which is managed and
its performance is evaluated on a fair value basis, in accordance with the entity’s documented risk management
or investment strategy, and information about the entitling is provided internally on that basis; or
• it forms part of a contract containing one or more embedded derivatives, and IAS 39 (AC 133) Financial
Instruments: Recognition and Measurement permits the entire combined contract (asset or liability) to be
designated as at FVTPL.
Financial assets at FVTPL are restated at fair value, with any resultant gain or loss recognised in profit or loss.
The net gain or loss recognised in profit or loss incorporates any dividend or interest earned on the financial asset.
Fair value is determined in the manner described in note 22.
Held-to-maturity investments
Bills of exchange and debentures with fixed or determinable payments and fixed maturity dates that the entity has
the positive intent and ability to hold to maturity are classified as held-to-maturity investments. Held-to-maturity
investments are recorded at amortised cost using the effective interest method less any impairment, with revenue
recognised on an effective yield basis.
Available-for-sale financial assets
Unlisted shares and listed redeemable notes held by the entity that are traded in an active market are classified
as being AFS and are restated at fair value. Fair value is determined in the manner described in note 22. Gains
and losses arising from changes in fair value are recognised directly in equity in the investments revaluation
reserve with the exception of impairment losses, interest calculated using the effective interest method and
foreign exchange gains and losses on monetary assets, which are recognised directly in profit or loss. Where the
investment is disposed of or is determined to be impaired, the cumulative gain or loss previously recognised in
the investments revaluation reserve is included in profit or loss for the period.
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1.15 Financial instruments (continued)
Available-for-sale financial assets (continued)
Dividends on AFS equity instruments are recognised in profit or loss when the entity’s right to receive the
dividends is established. The fair value of AFS monetary assets denominated in a foreign currency is determined
in that foreign currency and translated at the spot rate at the statement of financial position date. The change in
fair value attributable to translation differences that result from a change in amortised cost of the asset is
recognised in profit or loss, and other changes are recognised in equity.
Loans and receivables
Trade receivables, loans and other receivables that have fixed or determinable payments that are not quoted in an
active market are classified as loans and receivables. Loans and receivables are measured at amortised cost using
the effective interest method, less any impairment. Interest income is recognised by applying the effective interest
rate, except for short-term receivables when the recognition of interest would be immaterial.
Impairment of financial assets
Financial assets, other than those at FVTPL, are assessed for indicators of impairment at each balance sheet date.
Financial assets are impaired where there is objective evidence that, as a result of one or more events that
occurred after the initial recognition of the financial asset, the estimated future cash flows of the investment have
been impacted.
For unlisted shares classified as AFS, a significant or prolonged decline in the fair value of the security below its
cost is considered to be objective evidence of impairment.
For all other financial assets, including redeemable notes classified as AFS and finance lease receivables,
objective evidence of impairment could include:
• significant financial difficulty of the issuer or counterparty; or
• default or delinquency in interest or principal payments; or
• it becoming probable that the borrower will enter bankruptcy or financial reorganisation.
For certain categories of financial asset, such as trade receivables, assets that are assessed not to be impaired
individually are subsequently assessed for impairment on a collective basis. Objective evidence of impairment for
a portfolio of receivables could include the entity’s past experience of collecting payments, an increase in the
number of delayed payments in the portfolio past the average credit period of 60 days, as well as observable
changes in national or local economic conditions that correlate with default on receivables.
For financial assets carried at amortised cost, the amount of the impairment is the difference between the asset’s
carrying amount and the present value of estimated future cash flows, discounted at the financial asset’s original
effective interest rate.
The carrying amount of the financial asset is reduced by the impairment loss directly for all financial assets with
the exception of trade receivables, where the carrying amount is reduced through the use of an allowance account.
When a trade receivable is considered uncollectable, it is written off against the allowance account. Subsequent
recoveries of amounts previously written off are credited against the allowance account. Changes in the carrying
amount of the allowance account are recognised in profit or loss.
With the exception of AFS equity instruments, if, in a subsequent period, the amount of the impairment loss
decreases and the decrease can be related objectively to an event occurring after the impairment was recognised,
the previously recognised impairment loss is reversed through profit or loss to the extent that the carrying amount
of the investment at the date the impairment is reversed does not exceed what the amortised cost would have
been had the impairment not been recognised.
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In respect of AFS equity securities, impairment losses previously recognised through profit or loss are not reversed
through profit or loss. Any increase in fair value subsequent to an impairment loss is recognised directly in equity.
Derecognition of financial assets
The entity derecognises a financial asset only when the contractual rights to the cash flows from the asset expire; or it
transfers the financial asset and substantially all the risks and rewards of ownership of the asset to another entity. If
the entity neither transfers nor retains substantially all the risks and rewards of ownership and continues to control the
transferred asset, the entity recognises its retained interest in the asset and an associated liability for amounts it may
have to pay. If the entity retains substantially all the risks and rewards of ownership of a transferred financial asset, the
entity continues to recognise the financial asset and also recognises a collateralised borrowing for the proceeds
received.
Financial liabilities
Financial liabilities are classified as either financial liabilities ‘at FVTPL’ or ‘other financial liabilities’.
Financial liabilities at FVTPL
Financial liabilities are classified as at FVTPL where the financial liability is either held for trading or it is
designated as at FVTPL. A financial liability is classified as held for trading if:
• it has been incurred principally for the purpose of repurchasing in the near future; or
• it is a part of an identified portfolio of financial instruments that the entity manages together and has a recent
actual pattern of short-term profit-taking; or
• it is a derivative that is not designated and effective as a hedging instrument.
A financial liability other than a financial liability held for trading may be designated as at FVTPL upon initial
recognition if:
• such designation eliminates or significantly reduces a measurement or recognition inconsistency that would
otherwise arise; or
• the financial liability forms part of an entity of financial assets or financial liabilities, or both, which is
managed and its performance is evaluated on a fair value basis, in accordance with the entity’s documented
risk management or investment strategy, and information about the grouping is provided internally on that
basis; or
• it forms part of a contract containing one or more embedded derivatives, and IAS 39 (AC 133) Financial
Instruments: Recognition and Measurement permits the entire combined contract (asset or liability) to be
designated as at FVTPL.
Financial liabilities at FVTPL are stated at fair value, with any resultant gain or loss recognised in profit or loss.
The net gain or loss recognised in profit or loss incorporates any interest paid on the financial liability. Fair value
is determined in the manner described in note 22.
Other financial liabilities
Other financial liabilities, including borrowings, are initially measured at fair value, net of transaction costs. Other
financial liabilities are subsequently measured at amortised cost using the effective interest method, with interest
expense recognised on an effective yield basis. The effective interest method is a method of calculating the
amortised cost of a financial liability and of allocating interest expense over the relevant period. The effective
interest rate is the rate that exactly discounts estimated future cash payments through the expected life of the
financial liability, or, where appropriate, a shorter period.
Derecognition of financial liabilities
The entity derecognises financial liabilities when, and only when, the entity’s obligations are discharged, cancelled
or they expire.
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1.16 Foreign currency
Transactions in foreign currencies are recorded at the rate of exchange ruling at transaction date. Monetary assets
and liabilities denominated in foreign currencies are translated at the rate of exchange ruling at the reporting date.
Gains and losses arising on translation are credited to or charged against income.
1.17 Borrowing costs
Borrowing costs directly attributable to the acquisition, construction or production of qualifying assets, which are
assets that necessarily take a substantial period of time to get ready for their intended use or sale, are added to
the cost of those assets, until such time as the assets are substantially ready for their intended use or sale. To the
extent that variable rate borrowings are used to finance a qualifying asset and are hedged in an effective cash flow
hedge of interest rate risk, the effective portion of the derivative is deferred in equity and released to the statement
of financial performance when the qualifying asset impacts profit or loss.
To the extent that fixed-rate borrowings are used to finance a qualifying asset and are hedged in an effective fair
value hedge of interest rate risk, the capitalised borrowing costs reflect the hedged interest rate.
Investment income earned on the temporary investment of specific borrowings pending their expenditure on
qualifying assets is deducted from the borrowing costs eligible for capitalisation.
All other borrowing costs are recognised in the statement of financial performance in the period in which they are
incurred.
1.18 Critical accounting policies with key management judgement
Certain of the critical accounting policies require the use of judgement in their application or require estimates
of inherently uncertain matters. Although the accounting policies are in compliance with South African
Statements of Generally Accepted Accounting Practice, a change in the facts and circumstances of the underlying
transactions could significantly change the implication of the accounting policy and the resulting financial
statement impact.
Listed below are those policies that the Council believe are critical and require the use of complex judgement in
their application:

Post-retirement medical benefits
The accounting for post-retirement medical and end-of-service benefits requires the Council to make certain
assumptions that have a significant impact on the expenses and liabilities that are recorded for these employment
benefits. The expected long-term rates as recorded in note 13 are based on historical performances, current and longterm outlooks and the actuarial statistics compiled and updated by the actuarial industry on an ongoing basis.
Because of the typically long-term nature of the entity’s obligations in its post-employment benefit schemes, and
the short-term volatility of financial markets, the Council recognises any impact of a modification of such
assumptions over the expected remaining active life of beneficiaries.

Plant and equipment
Residual values and estimated useful lives are assessed on an annual basis. The residual values of vehicles are
estimated on published second-hand vehicle values as well as trading history. The residual values of all other
assets are estimated to be zero.
Currency
These annual financial statements are presented in South African rands since that is the currency in which the
majority of the institution’s transactions are denominated.
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The following are approximate rates in rands at reporting date for selected currencies:

Euro
US dollar

2009

2008

12,51
8,93

10,05
7,80

Impairment of trade and other receivables
The impairment of trade and other receivables was based on a combination of specifically identified doubtful
debtors and providing for older debtors.
Contract revenue
Contract revenue is recognised on the percentage of completion method. Completion percentages are estimates
by the contract researchers and by using cost incurred as a percentage of budgeted expenditure.
1.19 Irregular, unauthorised, fruitless and wasteful expenditure
Irregular expenditure means expenditure incurred in contravention of, or not in accordance with, a requirement of
any applicable legislation, including:
• The Public Finance Management Act 1999 (Act No 1 of 1999), as amended or
• any legislation providing for procurement procedures in government.
Unauthorised expenditure is expenditure that has not been budgeted, expenditure that is not in terms of the
conditions of an allocation received from another sphere of government or organ of state and expenditure in the
form of a grant that is not permitted in terms of the Public Finance Management Act (Act No 1 of 1999).
Fruitless and wasteful expenditure means expenditure that was made in vain and could have been avoided had
reasonable care been exercised.
All irregular, unauthorised, fruitless and wasteful expenditure is accounted for as expenditure in the statement of
financial performance and, where recovered, it is subsequently accounted for as revenue in the statement of
financial performance.
1.20 Offset
Transactions are offset when such offsetting reflects the substance of the transaction or event. Where a legally
enforceable right of offset exists for recognised financial assets and financial liabilities, and there is an intention
to settle the liability and realise the asset simultaneously, or to settle on a net basis, all related financial effects
are offset.
1.21 Related parties
The entity operates in an economic environment currently dominated by entities directly or indirectly owned by
the South African Government. As a result of the constitutional independence of all three spheres of the South
African Government, only parties within the national sphere of the South African Government will be considered
to be related parties.
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Notes
2.
2.1

2.2

2.3

REVENUE
Revenue
Parliamentary grant
External earnings
Interest received
Dividends received
Accounts clean-up

2.2
2.3

28

Parliamentary grant
Core strategic funds
Grant received during the financial year
Allocated portion of deferred capital/revenue grant (note 11)
Transfer to deferred revenue (note 11)
Allocated to income received in advance

External earnings
Gross revenue
Less: Received in advance (note 10)

2009
R

Restated
2008
R

469 993 339
255 722 488
8 496 586
70 331
26 312 520

451 769 957
265 749 157
12 353 632
35 729
–

760 595 264

729 908 475

491 121 053
491 121 053
(21 052 632)

468
468
5
(22

(75 082)

842
842
274
346

434
434
335
812)
–

469 993 339

451 769 957

338 622 605
(82 900 117)

339 332 932
(73 583 775)

255 722 488

265 749 157

The external earnings are generated from research projects performed on behalf of government departments,
industry partners and private customers.
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3.

2009
R

Restated
2008
R

256 018
3 045 500

352 402
2 588 344

2 968 500
77 000

2 511 344
77 000

Councillors’ emoluments (see note 20)

346 205

305 486

– For services as members

346 205

305 486

Operating lease payments

14 997 411

14 806 967

– Land and buildings
– Vehicles and equipment

1 525 148
13 472 263

692 461
14 114 506

Finance costs – suppliers
Provision for stock obsolescence
Movement in the provision for bad debts
Gains on sale of property and equipment

171 323
–
5 005 139
(1 078 318)

(DEFICIT)/SURPLUS FOR THE YEAR
Surplus for the year is arrived at after taking
the following into account:
Other administrative expenses
• Realised loss/(profit) on foreign exchange differences
• Auditors’ remuneration
– Audit fees
– Travelling and accommodation expenses
•

•

•
•
•
•

Depreciation
Machinery and farming equipment
Office furniture and equipment
Motor vehicles and aircraft
Computer equipment
Laboratory equipment
4.

14 253 105
2
1
1
3
6

018
253
378
125
476

279
888
614
881
443

9
10
2 263
(49

116
000
486
815)

13 385 116
1
1
2
2
5

632
394
147
917
293

104
289
563
455
705

CASH AND CASH EQUIVALENTS
Cash and cash equivalents comprise:

34 966 404

59 103 068

Current account
Short-term bank deposits

19 326 160
15 640 244

41 278 900
17 824 168
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5.

2009
R

Restated
2008
R

63 869 431

80 325 618

37 058 774
33 924 469
–
(7 898 598)
459 470

60 349 191
30 966 900
42 260
(12 903 737)
1 638 972

RECEIVABLES
Trade debtors
Other debtors
South African Revenue Service – value-added taxation
Provision for bad debts
Staff debtors
Deposits

325 316

232 032

Trade receivables are interest bearing and are generally on
30 to 60-day terms. Trade receivables are stated at cost
which approximates their fair value.
As at the end of the year, the trade receivables ageing was
as follows:
Current
30 to 59 days
60 to 89 days
90 to 119 days
120 to 149 days
150+ days

23 347 028
4 076 465
1 111 763
370 588
370 587
7 782 343

29
4
1
1
4
20

190
275
247
277
140
217

096
293
553
935
446
868

Balance at the end of the year

37 058 774

60 349 191

12 903 737
630 170
(5 635 309)

15 167 223
4 451 816
(6 715 302)

7 898 598

12 903 737

Of the receivables’ balance at the end of the year,
R12,8 million is due from the largest customer.
There are no other customers who represent more than
5% of the total balance of trade receivables.
As at 31 March 2009, receivables at nominal value
of R7 898 598 (2008: R12 903 737) were impaired
and provided for. Movement in the provision for
impairment of receivables were as follows:
Balance at the beginning of the year
Raised during the year
Utilised during the year
Balance at the end of the year

The receivables’ impairment was estimated based on irrecoverable amounts and reference to the past default.
The concentration of credit risk is limited due to customer base being large and unrelated. Accordingly Council
members believe that there is no further credit provision required in excess of the current allowance for doubtful debts.
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6.

7.

2009
R

Restated
2008
R

18 075 466

14 435 210

INVENTORIES
Consumable stores
Livestock
Work-in-progress
Finished goods

9 093
827
515
7 639

INVESTMENTS (Held through profit and loss)
Listed investments shares
KWV Group Limited
510 410 (2008: 510 410) shares of R0,000025 each
Market value: R3,80 (2008: R4,00 per share)

1 939 558

2 043 212

Unlisted investments shares
De Doorns Winery 9 880 shares at R0,55 each
(2008: 2 470 shares at R1,00 each)

5 434

2 470

Lutzville 1999 Co-operative Limited
107 000 shares of R0,01 each (2008: 107 000)

1 070

1 070

Lutzville Vineyard Co-operative
44 867 (2008: 44 867) shares of R1,00 each

44 867

44 867

Lutzville Vineyard Co-operative
1 070 000 (2008: 1 070 000) shares of R0,01 each

10 700

10 700

Karino Citrus Co-operative Limited
7 414 (2008: 14 428) shares of R1,00 each

7 414

7 414

Hex Valley Coolrooms
16 092 (2008: 16 092) shares of R0,50 each

8 046

8 046

152 320

15 232

21 063

21 063

1 948

1 948

751

–

McGregor Co-operative Limited
152 320 (2008: 152 320 of R0,10) shares of R1,00 each
Lanko Co-operative Limited
21 063 (2008: 21 063) shares of R1,00 each
Burpak Limited 1 948 (2008: 1 948) shares of R1,00 each
Kango Co-operative Limited (3 755 shares of R0,20 each)
Members’ levy fund
Lutzville Vineyard Co-operative
McGregor Co-operative society
Lanko Co-operative Limited
Karino Citrus Co-operative Limited
Total investments

560
676
060
170

20 474
–
11 790
10 975
2 236 410

9 475
754
302
3 903

15
16
24
15

133
247
811
019

049
606
698
083

2 227 458

The Council is of the opinion that the unlisted investments approximate their fair values.

119

Agricultural Research Council

Notes to the annual financial statements (continued)
for the year ended 31 March 2009

8.

Land
R

Building
R

Machinery and
farming equipment
R

PROPERTY AND EQUIPMENT
31 March 2009
Carrying amount:
Opening balance

132 223 816

310 020 283

40 842 403

Cost
Accumulated depreciation

132 223 816
–

405 822 131
(95 801 848)

51 084 486
(10 242 083)

Additions at cost
Disposals at carrying amount
Depreciation for the year
Carrying amount:
Closing balance

–
–
–

11 299 519
–
–

23 766 792
(284 253)
(2 018 279)

132 223 816

321 319 802

62 306 663

Cost
Accumulated depreciation

132 223 816
–

417 121 650
(95 801 848)

74 178 874
(11 872 211)

40 – 50 yrs

15 – 20 yrs

Useful life
Details of land and buildings are contained
in a register and are available for inspection
at the central office of the ARC.
31 March 2008
Carrying amount:
Opening balance

132 207 927

303 418 650

34 525 139

Cost
Accumulated depreciation

132 207 927
–

399 221 492
(95 802 842)

43 149 247
(8 624 108)

15 889
–
–

6 611 633
(10 000)
–

8 129 823
(180 455)
(1 632 104)

Additions at cost
Disposals at carrying amount
Depreciation for the year
Carrying amount:
Closing balance
Cost
Accumulated depreciation
Useful life

Agricultural Research Council

132 223 816

310 020 283

40 842 403

132 223 8 16
–

405 822 131
(95 801 848)

51 084 486
(10 242 083)

40 – 50 yrs

120

15 – 20 yrs

Office furniture
and equipment
R

Motor vehicles
and aircraft
R

Computer
equipment
R

Laboratory
equipment
R

Restated
Total
R

10 453 200

10 014 389

10 759 168

93 238 377

607 551 636

32 708 533
(22 255 333)

33 364 347
(23 349 958)

56 203 587
(45 444 419)

126 794 800
(33 556 423)

838 201 700
(230 650 064)

2 033 337
(108 039)
(1 253 888)

1 481 503
(10 579)
(1 378 614)

2 895 303
(98 288)
(3 125 881)

20 623 577
(275 835)
(6 476 443)

62 100 030
(776 994)
(14 253 105)

11 124 610

10 106 699

10 430 302

107 109 676

654 621 568

29 862 431
(18 737 821)

32 981 164
(22 874 465)

56 779 270
(46 348 968)

145 939 011
(38 829 335)

889 086 216
(234 464 648)

5 – 10 yrs

4 – 7 yrs

3 – 5 yrs

15 – 20 yrs

9 178 672

10 423 081

8 070 370

80 744 740

578 568 579

30 517 749
(21 339 077)

31 621 498
(21 198 417)

51 602 211
(43 531 841)

109 843 999
(29 099 259)

798 164 123
(219 595 544)

2 669 052
(235)
(1 394 289)

1 789 838
(50 967)
(2 147 563)

5 614 996
(8 743)
(2 917 455)

17 836 650
(49 308)
(5 293 705)

42 667 881
(299 708)
(13 385 116)

10 453 200

10 014 389

10 759 168

93 238 377

607 551 636

32 708 533
(22 255 333)

33 364 347
(23 349 958)

56 203 587
(45 444 419)

126 794 800
(33 556 423)

838 201 700
(230 650 064)

5 – 10 yrs

4 – 7 yrs

3 – 5 yrs

15 – 20 yrs
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9.
9.1

IMPAIRMENT OF PROPERTY AND EQUIPMENT
Land and buildings
The majority of fixed properties were valued by independent valuators in the 2006/07 financial year. The land and
buildings were fair valued at R1 036 005 000. The carrying amount of assets was reviewed at reporting date and
no indication of impairment existed.

9.2

Equipment
The movable assets of the ARC are depreciated over conservative estimates of useful life. No circumstances exist
to indicate the impairment of the movable assets.

10.

2009
R

Restated
2008
R

135 459 259

124 634 356

PAYABLES
Trade payables
Sundry payables and accruals
Income received in advance
South African Revenue Service – value-added tax

22
25
82
4

234
532
900
792

096
049
117
997

15 433 153
35 617 428
73 583 775
–

Trade payables are non-interest bearing and are normally
settled on 30 days. The interest is charged when the
amount becomes overdue.
The entity’s financial risk and management policies ensure
that payables are paid within the credit time frame.
Due to the short-term nature of the payables, management
believes that the carrying amount approximates the carrying value.
11.

DEFERRED INCOME: REVENUE GRANT
Government grants received in the current year that will be
recognised in future accounting periods.
Balance at the beginning of the year
Received
Less: Allocated to statement of financial performance
Accounts clean-up
Correction to income received in advance and other payable
Balance at the end of the year
Current portion

51 322 952
21 052 632
–
(6 904 940)
(6 874 152)
58 596 492
–

34 250 475
22 346 812
(5 274 335)
–
–
51 322 952
(2 346 812)

Non-current portion

58 596 492

48 976 140

Part of the deferred revenue grant was classified to current liability in 2008.
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Restated
2008
R

2009
R
12.

LEAVE ACCRUAL
Balance at the beginning of the year
Raised
Utilised

37 310 245
10 721 229
(3 955 963)

43 125 102
3 162 699
(8 977 556)

Balance at the end of the year

44 075 511

37 310 245

The leave pay obligation is the balance of employee leave days outstanding at year-end, reflected as a rand value.
The amounts are based on total cost of employment and leave days due.
13. EMPLOYEE BENEFITS
13.1 Retirement funds
The ARC has made provision for pension and provident schemes covering substantially all employees. At the end
of the financial year the following funds were in existence:
• ARC Pension Fund (Categories A, B and C), operating as a defined benefit fund
• ARC Pension Fund (Category D), operating as a defined contribution fund
• ARC Provident Fund, operating as a defined contribution fund
The defined benefit fund covers 1,5% (2008: 1,73%) of the employees, whilst 98,5% (2008: 98,27%) are
covered by the two defined contribution funds.
Members pay a contribution of 7,5%. The employer’s contribution of 16% is expensed when incurred. All funds
are governed by the South African Pension Funds Act No 24 of 1956.
13.2 Defined benefit fund
The defined benefit fund is actuarially valued at least every four years on the projected unit credit method.
A statutory valuation was performed on 31 March 2009. No material transactions or other material changes
in circumstances have occurred since the valuation date necessitating additional bridging valuations.
Membership of the fund at 31 March and employer contributions for the year were as follows:
Working members
2009
2008
ARC Pension Fund (Options A to C)

45

34

Employer contributions
2009
2008
R
R
541 000

537 285

Estimates were made by the actuary based on the actuarial valuation as at 31 March 2009. Principal actuarial
assumptions (expressed at weighted averages) were as follows:

Pre-retirement discount rate
Post-retirement discount rate
Expected real after-tax return on fund’s assets
Future general and merit salary increases
Expected rate of return on assets
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2009
%

2008
%

8,50
5,75
9,00
6,25
9,00

8,00
5,25
8,50
6,00
9,00
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13. EMPLOYEE BENEFITS (continued)
13.2 Defined benefit fund (continued)
The ARC has a benefit pension plan, covering an insignificant number of its employees, which require
contributions to be made to an administered fund.
The following table summarises the components of the benefit expense recognised:
2009
R
Current service cost
Interest on the benefit obligation
Expected return on plan assets
Net benefit gain
Benefit asset/(liability)
Defined obligation
Fair value of plan assets
Unrecognised asset
Benefit asset/liability
The pension plan assets consist primarily of equity,
interest-bearing stock, cash deposits and overseas
financial assets.

2008
R

(954 000)
(2 349 000)
4 830 000

(930 000)
(2 086 000)
4 104 000

1 527 000

1 088 000

(24 080 000)
39 774 000

(26 625 000)
53 332 000

15 694 000
(15 694 000)

26 707 000
(26 707 000)

Changes in the defined benefit obligation
Benefit obligation at the beginning of the year
Service cost
Members’ contributions
Interest cost
Actuarial gain
Benefits paid
Risk premiums

26 625
954
246
2 349
(388
(5 542
(164

Benefit obligation at the end of the year

24 080 000

000
000
000
000
000)
000)
000)

25 581
930
270
2 086
(1 042
(978
(222

000
000
000
000
000)
000)
000)

26 625 000

13.3 Defined contribution funds
Membership of the fund at 31 March and employer
contributions for the year were as follows:
Working members
2009
2008
ARC Pension Fund (Option D)
ARC Provident Fund

1 343
579

1 352
584

Employer contributions
2009
2008
R
R
28 570 981 24 158 822
5 024 219 4 520 526

Due to the nature of these funds the accrued liabilities by definition equate the total assets under these funds.
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13.4 Post-retirement medical benefits
This includes current and past employees of the ARC who are currently members of the medical aid fund.
Membership to the fund is voluntary.
The Council attempted to restructure the defined medical aid scheme, in terms of which the ARC had obligations
to provide certain post-medical aid benefits to ARC pensioners in terms of ARC service conditions, by renegotiating
the benefit structuring from a medical subsidy to a guaranteed income (pension). This restructuring was not
completed and the defined benefit obligation remained. The ARC currently has no continuation members with
effect from 1 April 2004.
The scheme is actuarially valued on an annual basis. The effective date of the most recent actuarial valuation was
31 March 2009. At that date, in the opinion of the actuary, the defined benefit plan was found to be in a sound
financial position. The projected unit credit method has been used for purposes of determining the actuarial
valuation.
The following table summarises the components of the net benefit expense recognised in the statement of
financial performance and amounts recognised in the statement of financial position at 31 March 2009.
The principal assumptions in determining the post-retirement medical aid liability are as shown:
The amount included in the statement of financial position arising from the ARC’s obligation in respect of postretirement medical benefits is as follows:
2009
2008
R
R
Present value of obligations
Fair value of plan assets
Post-retirement benefit obligation
Net discount rate applied (%)
Membership of the fund at 31 March
Amounts recognised in respect of the scheme are as follows:
Transfer of liability
Current service cost
Interest cost
Actuarial gain
Annual expense/(gain)
Changes in the benefit obligation
Opening balance
Service cost
Interest cost
Expected benefit settlements
Adjustment to benefit settlement
Interest adjustment to benefit settlement
Expected liability as at 31 March 2009/08
Real interest rate change
Change in mortality assumptions
Adjustment of previous valuation date
Unexpected changes in membership
Miscellaneous items
Closing balance

28 796 000
–
28 796 000
9,00
696

27 451 000
–
27 451 000
9,50
762

–
990 000
2 212 000
–

–
1 343 000
2 209 000
(4 796 000)

3 202 000

(1 244 000)

27 451
990
2 212
(8 337
6 155
585
29 056
1 467

000
000
000
000)
000
000
000
000
–
–
(1 581 000)
(146 000)

30
1
2
(7
5

28 796 000

27 451 000
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345
343
209
136
069
418
32 248
(3 853
49
125
(865
(253

000
000
000
000)
000
000
000
000)
000
000
000)
000)
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14.

DEFERRED INCOME: GOVERNMENT GRANT
This represents cost less accumulated depreciation of the buildings acquired through the government grant by the
ARC on its incorporation. This amount is depreciated using the accounting policy as per note 1.3. This amount
has been accounted for in terms of the South African Statement of Generally Accepted Accounting Practice:
IAS 20 (AC 134) Government Grants which deals with government grants.

Balance at the beginning of the year
Balance at the end of the year

2009
R

2008
R

250 019 421
250 019 421

250 019 421
250 019 421

15.

CAPITAL FUND
The capital fund represents the cost of land transferred to the ARC by government. (Also refer to note 1.3.)

16.

ACCUMULATED SURPLUSES
In terms of the Agricultural Research Act, 1990 (Act No 86 of 1990), as amended, this reserve may be utilised
only with the prior approval of the Minister of Agriculture and Land Affairs in concurrence with the Minister of
Finance. This reserve is not substantiated by cash reserves, which makes it inaccessible to the ARC.

17.

OPERATING LEASE COMMITMENTS
The ARC leases certain of its equipment in terms of operating leases. The ARC does not have the option to acquire
the assets at the termination on the lease. There are no escalation or renewal terms clauses or restrictions imposed
by the leases. The ARC is not charged any contingent rentals.
The future minimum lease payments under non-cancellable operating leases are as follows:

Up to one year
Between one and five years

18.

CONTINGENT LIABILITIES
There are contingent liabilities in respect of:
• guarantees on municipal and electricity accounts
• pending labour dispute
• surplus generated from commercial activities
• litigation

2009
R

2008
R

5 581 714
4 557 140

7 979 602
6 715 551

10 138 854

14 695 153

968 360
461 000
–
870 218

1 109 469
2 085 500
11 952 300
–

2 299 578

15 147 269

The guarantee on municipal and electrical accounts relate to the City of Tshwane Municipality to ensure a continued
service to the ARC-Onderstepoort Veterinary Institute.
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19. COMMITMENTS
19.1 Capital commitments
Biosystematics building
Water distillation

2009
R

2008
R

6 158 847
120 454

14 518 107
–

6 279 301

14 518 107

17 956 975
995 027

–
–

18 952 002

–

Subsistence
and travel
R

Total cost
R

The ARC received a grant from the Department of Science and
Technology, which was ring-fenced for use to relocate national
assets to a more suitable environment. The procurement process
has been finalised and commitments have been made.
At year-end the ARC had placed an order for water distillation to be used.
19.2 Other commitments
HP
Photocopiers

Other commitments are made of operating commitments signed
after year-end.
20.

REMUNERATION FOR THE YEAR
Council members: 1 April 2008 to 31 March 2009
Fees
R

Designation
Ms JN Davidson (Chairperson)
Ms A Geldenhuys
Mr JH McBain
Prof PM Kuzwayo
Ms AD Young
Dr M Madikizela
Dr MS Liphadzi
Ms I Wilken
Prof MM Sibara
Prof MJ Kahn
Mr RN Mlonzi
Dr EM Chabula (1 Sept 06 – 30 Apr 08)
Ms MA Pyoos
Dr M Visser (3 November 2008)
Audit Committee
Ms KK Moloto
Mr R Wesseloo (Chairperson)
Ms M Claasens
Mr VK Naicker

114
12
46
16
27
16
16
10
29
10
12

905
266
174
754
176
888
888
555
287
555
694
–
–
–

6
6
1
1
9
2

124
544
317
707
561
376
695
125
–
3 264
350
–
–
–

121
18
47
18
36
19
17
10
29
13
13

029
810
491
461
737
264
583
680
287
819
044
–
–
–

8
12
6
6

310
532
066
199

421
716
1 133
642

8
13
7
6

731
248
199
841

347 249

34 975
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20.

REMUNERATION FOR THE YEAR (continued)
Council members: 1 April 2007 to 31 March 2008

Fees
R

Subsistence
and travel
R

Total cost
R

122 143
11 021
6 043
–
17 798
11 865
19 775
17 798
19 775
3 955
17 798
–
5 933
3 955
–

–
–
3 170
–
2 028
735
840
2 000
600
75
–
–
525
–
–

122 143
11 021
9 213
–
19 826
12 600
20 615
19 798
20 375
4 030
17 798
–
6 458
3 955
–

Designation
Ms JN Davidson (Chairperson)
Mr E Bosch (Vice-Chairperson resigned Dec 2007)
Ms A Geldenhuys
Ms N Nduli (1 Sept 2006 to Oct 2007)
Mr JH McBain
Prof PM Kuzwayo
Ms AD Young
Dr M Madikizela
Dr MS Liphadzi
Ms I Wilken
Prof MM Sibara
Prof MJ Kahn
Mr RN Mlonzi
Dr EM Chabula
Ms MA Pyoos
Audit Committee
Ms KK Moloto
Mr R Wesseloo (Chairperson)
Ms M Claasens
Mr VK Naicker

9
9
5
5

888
888
933
933

338
448
1 070
400

289 501

12 229

10
10
7
6

226
336
003
333

301 730

Executive managers: 1 April 2008 to 31 March 2009

Designation
Dr SR Moephuli (President and CEO)
Dr P Lukhele-Olorunju
(1 July 2002 – 31 Mar 2008)
Dr S Masia (1 Aug 2002 – 31 Jul 2008)
Ms S Ginindza (Mthembu)
(1 May 2003 – 31 May 2008)
Mr MT Netsianda
Mr GM Maluleke
Ms A Canca (appointed 1 Apr 2008)
Prof M Jeenah (appointed 1 Feb 2009)
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Salaries
R

Leave
payments
R

Subsistence
and travel
R

Bonus
R

Total
package
R

1 700 000

–

5 378

315 000

2 020 378

155 000
430 955

322 934
85 424

–
–

–
–

477 934
516 379

271 042
1 108 050
1 108 050
900 000
250 000

78 970
–
–
–
–

–
11 977
1 250
7 030
–

–
126 342
–
–
–

350 012
1 246 369
1 109 300
907 030
250 000

5 923 097

487 328

25 635

441 342

6 877 402

Executive managers: 1 April 2007 to 31 March 2008

Designation
Dr SR Moephuli (President and CEO)
Dr BM Molope (1 Apr 2007 – 31 Dec 2007)
Prof Mbati (1 Apr 2007 – 31 Jan 2008)
Dr P Lukhele-Olorunju
Dr S Masia
Ms S Ginindza (Mthembu)
Mr MT Netsianda
Mr GM Maluleke (1 Nov 2007)

21.

Leave
payments
R

Subsistence
and travel
R

400
965
299
080
080
500
080
375

–
101 774
43 510
–
–
–
–
–

6 031
882
12 887
8 670
10 364
–
6 975
1 540

1 064
745
687
848
850
729
847
399

5 980 779

145 284

47 349

6 173 412

Salaries
R
1 058
642
631
840
840
729
840
398

Total
package
R
431
621
696
750
444
500
055
915

NOTES TO THE CASH FLOW STATEMENT
a) Cash and cash equivalents
Cash and cash equivalents consist of cash on hand and balance with banks and investments in money market
instruments. Cash and cash equivalents included in the cash flow statement comprise the following statement of
amounts indicating financial position:
Restated
2009
2008
R
R
Current account
Short-term bank deposits

19 326 160
15 640 244

41 278 900
17 824 168

34 966 404

59 103 068

(16 082 420)

11 952 300

b) Reconciliation of net cash flows from operating
activities to surplus
(Deficit)/surplus
Non-cash movements:
Depreciation
(Decrease)/increase in provision for bad debts
Increase/(decrease) in payables
Gain on sale of property and equipment
Increase in deferred income revenue
(Increase)/decrease in investments due to fair valuation
Decrease in provisions relating to employee costs
Increase/(decrease) in leave pay accrual
(Increase)/decrease in inventories
Decrease/(increase) in receivables
Net cash flows from operating activities

14
(5
10
(1
7
1
6
(3
21

253
005
824
078
273
(8
345
765
640
461

105
139)
901
318)
540
952)
000
266
256)
325

36 108 053

129

13 385 116
(2 263 486)
(11 308 573)
(49 815)
17 072 477
3 106
(2 894 000)
(5 814 857)
1 895 812
(17 212 635)
4 765 445
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Restated
2008
R

2009
R
21.

NOTES TO THE CASH FLOW STATEMENTS (continued)
c) Sale of goods and services
Gross external earnings (note 2.3)
Received in advance – prior year (note 10)
Trade and other debtors – current year (note 5)
Trade and other debtors – prior year (note 5)

338
(73
(70
91

Sale of goods and services

285 371 678

229 000 226

622
583
983
316

605
775)
243)
091

339
(84
(91
65

332
697
316
680

932
529)
091)
914

22. FINANCIAL INSTRUMENTS
22.1 Category of financial instruments and maturity profile

2009
Assets
At fair value through profit or loss:
Investments
Loans and receivables:
Cash and cash equivalents
Trade and other receivables
Liabilities
At amortised cost:
Payables
Leave accrual

Notes

0 – 1 years
R

>1 year
R

Total
R

7

–

2 236 410

2 236 410

4
5

34 966 404
63 869 431

–
–

34 966 404
63 869 431

(52 559 142)
(44 075 511)

–
–

(52 559 142)
(44 075 511)

10
12

2 201 182

2 236 410

4 437 592

49,60

50,40

100,00

Notes

0 – 1 years
R

>1 year
R

Total
R

7

–

2 227 458

2 227 458

4
5

59 103 068
80 325 618

–
–

59 103 068
80 325 618

(51 050 581)
(37 310 245)

–
–

(51 050 581)
(37 310 245)

Percentage profile (%)

2008
Assets
At fair value through profit or loss:
Investments
Loans and receivables:
Cash and cash equivalents
Trade and other receivables
Liabilities
At amortised cost:
Payables
Leave accrual

Percentage profile (%)
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10
12

51 067 860

2 227 458

53 295 318

95,82

4,18

100,00

22.2 Capital risk management
As the ARC is not exposed to debt, there is no meaningful debt to equity ratios such as gearing ratios to be
disclosed.
22.3 Financial risk management objectives
The Council members monitor and manage the financial risks relating to the operations of the entity through
internal risk reports which analyse exposures by degree and magnitude of risks. These risks include market risk
(including currency risk, fair value interest rate risk and price risk), credit risk, liquidity risk and cash flow interest
rate risk.
Compliance with policies and exposure limits is reviewed by the internal auditors on a continuous basis. The entity
does not enter into or trade financial instruments, including derivative financial instruments, for speculative
purposes.
22.4 Market risk
The entities’ activities are of such a nature that it does not materially expose the ARC to financial risks of changes
in foreign currency exchange rates and interest rates as referred to below. Market risk exposures are closely
monitored by the Council members. There has been no change to the entity’s exposure to market risks or the
manner in which it manages and measures the risk.
22.5 Foreign currency risk management
The ARC incurs currency risk as a result of purchases and sales in foreign currencies, hence exposure to exchange
rate fluctuations arise. The currencies in which the Council primarily deals are US dollars and euros. No forward
cover is taken out for these transactions. The Council members consider the foreign currency risk to be
insignificant.
22.6 Interest rate risk management
The ARC is exposed to interest rate risk as it places funds at both fixed and floating interest rates. The risk is
managed through the fact that the surplus funds are invested at fixed and floating interest rates for periods
of 90 days and shorter with reputable banks.
The following demonstrates the sensitivity to a reasonable change in interest rates, with all being constant and
the impact on net surplus:
2009
R
South African rand (ZAR):
Increase by 50 basis points
Decrease by 50 basis points

174 832
(174 832)
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2008
R
295 515
(295 515)
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22. FINANCIAL INSTRUMENTS (continued)
22.6 Interest rate risk management (continued)
The following table identifies the period until those financial instruments that are sensitive to interest rate risk
reprice. The ARC’s surplus funds are invested in terms of its investments policy as approved by its Council:
2009

Current cash balances
Short-term cash deposits

Effective interest rate
as at 31 March 2009
%

Six months
or less
R

Total
R

7,27
10,00

19 326 160
15 640 244

19 326 160
15 640 244

34 966 404

34 966 404

Effective interest rate
as at 31 March 2008
%

Six months
or less
R

Total
R

6,75
9,00

41 278 900
17 824 168

41 278 900
17 824 168

59 103 068

59 103 068

2008

Current cash balances
Short-term cash deposits

22.7 Other price risks
The ARC is exposed to price risk on its purchases. Prices for future purchases and sales of goods and services
generally established on normal commercial terms direct with suppliers and customers. The Council members
consider the price risk to be insignificant.
22.8 Credit risk management
Credit risk refers to the risk that the counterparty would default on its contractual obligations resulting in financial
loss to the entity. The entity has adopted a policy of only dealing with creditworthy counterparties and obtaining
sufficient collateral, where appropriate, as a means of mitigating the risk of financial loss from defaults.
Trade receivables consist of a large number of customers. Ongoing credit evaluation is performed on the financial
condition of accounts receivable. Included in accounts receivable is an amount of R34 million
(2008: R22 million) as a result of revenue recognition on the percentage of completion of contracts. These
amounts will only be invoiced to the customers within the next 12 months based on the contract terms.
Financial assets which potentially subject the ARC to concentrations of credit risk consist principally of cash shortterm deposits placed with high credit quality financial institutions. Trade receivables are presented net of an
allowance for doubtful receivables. Currently, only two of the entity’s largest debtors exceed 5% of the total trade
receivables balance as disclosed in note 5. The ARC does not have any significant exposure to any other individual
customer or counterparty.
The carrying amounts of financial assets included in the statement of financial position represent the ARC’s
exposure to credit risk in relation to these assets.
22.9 Liquidity risk management
Liquidity risk refers to the risk that an entity will encounter difficulty in meeting obligations associated with
financial liabilities. The Council members are satisfied that the entity will be able to settle their financial liabilities
(payables and leave pay accrual) in the normal course of business.
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22.10 Fair value of financial instruments
The fair value of financial assets and financial liabilities are determined as follows:
• The fair value of financial assets and financial liabilities with standard terms and conditions and traded on
active liquid markets is determined with reference to quoted market prices.
• The fair value of other financial assets and financial liabilities (excluding derivative instruments) is determined
in accordance with generally accepted pricing models based on discounted cash flow analysis using prices
from observable current market transactions and dealer quotes for similar instruments.
The Council members consider that the carrying amounts of financial assets and financial liabilities recorded at
amortised cost in the financial statements approximate their fair values.
23.

RELATED PARTIES
During the year the entity in the ordinary course of business entered into various transactions with related parties.
Transactions entered into and balances outstanding between these parties are as follows:

Name of entity

Nature of transaction

Transactions
Eskom
Telkom SA Limited
Unemployment Insurance Fund
South African Revenue Service
South African Revenue Service
Department of Science and Technology
Department of Science and Technology
Department of Agriculture
Department of Agriculture

Electricity payments
Telephone payments
UIF payments
PAYE and SDL payments
VAT
Parliamentary grant
Other revenue grants
Parliamentary grant
Other revenue grants

Balances
Eskom
Telkom SA Limited
South African Revenue Service
Department of Agriculture

Electricity accrual
Telephone accrual
Value-added tax accrued
Research services

Name of entity

Nature of transaction

Transactions
Eskom
Telkom SA Limited
Unemployment Insurance Fund
South African Revenue Service
Department of Science and Technology
South African Revenue Service
Department of Water Affairs
Department of Agriculture
Department of Agriculture
SA Medical Research Council

Electricity payments
Telephone payments
UIF payments
PAYE and SDL payments
Parliamentary grant
VAT
Payment
Other revenue grants
Parliamentary grant
Other revenue grants

Balances
Eskom
Telkom SA Limited
Unemployment Insurance Fund
Department of Agriculture

Electricity payments
Telephone payments
UIF payments
Research services

2009
R
4
7
5
66
61
45
3
514
12

081
347
378
094
450
322
626
556
555

(268
(642
(4 792
2 240

043
636
485
938
156
000
968
000
014
380)
115)
997)
796

2008
R
9
8
5
58
43
49
12
24
488
2

685
915
140
452
000
319
903
063
499
644

(809
(423
(42
14 884
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883
101
928
885
000
513
102
021
000
460
479)
668)
260)
742
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Notes to the annual financial statements (continued)
for the year ended 31 March 2009

24 IRREGULAR, FRUITLESS AND WASTEFUL EXPENDITURE
24.1 Irregular expenditure
Irregular expenditure – Goods and service
Lease payments

2009
R

2008
R

9 208 347
–

–
264 320

9 208 347

264 320

Goods and services
The irregular expenditure relating to goods and services was incurred in 2009 as a result of ARC personnel
members’ non-compliance with procurement policies and Public Finance Management Act 1 of 1999, (as amended
by Act 29 of 1999).
Management will investigate the irregular procurement of goods and service and take necessary actions, ie apply
for ratification, take disciplinary action and/or recover from the employees.
Lease payments
The entity entered into lease agreements for equipment which are synonymous with the definitions of a finance
lease in terms of IAS 17: Leases and Treasury Regulation 32.2.2 whereby significant risks and rewards were
transferred to the entity as a lessee. These leases could not have been entered into without approval from the
Minister of Finance in terms of Treasury Regulation 32.2.5. Consequently payments made in terms of these
agreements are classified as irregular expenditure. It was not the intention of management to contravene the
PFMA or Treasury Regulations, but the intention was merely to obtain use of assets in return for payments of
rentals. Therefore no individuals could be held liable for the irregular expenditure incurred. The ratification was
applied for and obtained in the 2009 financial year.
25.

TAXATION
The ARC is exempt from income tax in terms of section 10(1) (a) of the Income Tax Act No 58 of 1962.

26.

EVENTS AFTER THE BALANCE SHEET DATE
The Council members are not aware of any significant matters or circumstances arising since the end of the
financial year.

27.

RESTATEMENT
There was an IAS 16 (AC 123) (Property plant and equipment) error in previous financial years. The annual useful
life review required by the standard was performed incorrectly. This resulted in the depreciation overstatement in
the previous financial years. The financial statements of 2008 and 2009 have been restated to correct the error.
The effect of the restatement on the 2008 financial statements is summarised below.
Effect on the financial position
Decrease in depreciation 2007/08
Increase in surplus 2007/08
Decrease in opening accumulated depreciation 2007/08
Increase in opening accumulated surplus 2007/08

28.

Rand
3
3
55
55

402
402
323
323

237
237
037
037

ACCOUNTS CLEAN-UP
During the 2007/08 financial year, the ARC started the statement of financial position accounts clean-up exercise.
The clean-up exercise identified entries without supporting documents and/or explanations relating to the
2007/08 financial year and prior years. During the current financial year significant entries had to be processed
to the statement of financial performance as part of the statement of financial position accounts clean-up. The
necessary approval to write the entries to the income statement was obtained.
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The 2008/09 financial year’s revenue increased by R26 312 520,04 from the clearing of the accounts.
It was also identified from the clean-up exercise that some VAT returns were not submitted to SARS in the
prior years. VAT reconciliations were performed and details were provided to SARS after which a refund of
R20 796 085,46 was received. Of this refund R12 950 812,32 relates to a refund on overpayments for June
2007. During the current year net refunds of R15 530 657,32 was written to the statement of financial
performance as income and R5 265 728,14 was processed against the VAT asset account.
29.

FINANCIAL MISCONDUCT
During the financial year a senior accountant defrauded the ARC by issuing cheques amounting to R5 861 066.
The ARC has laid criminal charges against the employee. The court found the employee guilty and the ARC is
awaiting the sentencing. Insurance has paid R5 405 473,18 and the difference of R455 592,82 will be recovered
from the employee’s assets.
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Acronyms
ABET

Adult Basic Education and Training

ACIAR

Australian Centre for International Agricultural

GAAP
GAINS

Research

South African Statements of Generally Accepted
Accounting Practice
Greenhouse Gas AIR Pollution Interactions and
Synergies

AFB

American Foulbrood

AFS

Annual financial statements

AGIS

Agricultural Geo-referenced Information System

AGM

Annual general meeting

GEO

Global economic outlook

AgriBEE

Agricultural Black Economic Empowerment

GM

Genetically modified

AHS

African horse sickness

GMO

Genetically modified organisms

AHSV

African Horse Sickness Virus

GOSA

Government of South Africa

API

Animal Production Institute (ARC)

GRI

Global Reporting Initiative

ARC

Agricultural Research Council

HPLC

High-performance liquid chromatography

ARD

Agricultural Research for Development

HRIS

Human Resources Information System

AU-PATTEC

African Union – Pan African Tsetse and

IAE

Institute for Agricultural Engineering (ARC)

Trypasomosis Eradication Campaign

IAEA

International Atomic Energy Agency

Biosciences Eastern and Central Africa Network

IASB

International Accounting Standards Board

BEE

Black economic empowerment

ICT

Information and communications technology

BLUP

Best linear unbiased prediction

IEEE-IGARSS

Institute for Electronics and Electrical

CASP

Comprehensive Agricultural Support Programme

BecaNet

CCMA

Global Alliance for Livestock Veterinary
Medicines

Engineers – International Geosciences and
Remote Sensing Symposium

Council for Conciliation, Mediation and
IFRIC

Arbitration
CEO

GALVmed

International Financial Reporting Interpretations
Committee

Chief Executive Officer
Consultative Group on International Agricultural

IFRIS

International Financial Reporting Standards

Research

IIC

Institute for Industrial Crops (ARC)

CI&I

Continuous improvement and innovation

IIC

International Irrigation Centre

CIMMYT

International Maize and Wheat Improvement

IKS

Indigenous Knowledge Systems

CGIAR

Centre

ILRI

International Livestock Research Institute

COD

Carbon oxygen demand

INR

Institute for Natural Resources

CPWF

Challenge Programme on Water and Food

INTA

National Institute for Agricultural Technology

CRC

Cooperative Research Centre

INTERGIS

CSF

Classical swine fever

Integrated Registration and Genetic Information
System

CSIR

Council for Scientific and Industrial Research

IP

Intellectual property

CSIRO

Commonwealth Scientific and Industrial

IPM

Integrated pest management

Research Organisation

ISCW

Institute for Soil, Climate and Water (ARC)

DAFF

Department of Agriculture, Forestry and Fisheries

ITSC

DEAT

Department of Environmental Affairs and Tourism

Institute for Tropical and Subtropical Crops
(ARC)

DFID

Department for International Development

KARI

DNA

Deoxyribonucleic acid

LADA

Kenya Agricultural Research Institute
Land Degradation Assessment in Drylands

EEV

Equine encephalosis virus

LADA-L

Land Degradation Assessment in Drylands –

EFO

Ezemvelo Farmers’ Organisation

EIAR

Ethiopian Agricultural Research Organisation

ELISA

Enzyme-linked immunosorbent assay

FAO

Food and Agriculture Organisation (of the

LED

Local Economic Development

United Nations)

LHPG

Livestock Health Production Group

FARA

Forum for Agricultural Research in Africa

LIMPAST

Limpopo Agricultural Strategic Thrust

FARA-GA

Forum for Agricultural Research in Africa –

LMA

Livestock Marketing Association

Local
LADA-N

Land Degradation Assessment in Drylands –
National

General Assembly

LPAI

Low-pathogenic Avian Influenza

FHB

Fusarium head blight

LRAD

Land Reform for Agricultural Development

FVTPL

Fair value through profit and loss

LSD

Lumpy skin disease
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MIG

Maize Information Guide

SAT

Southern African types

MoU

Memorandum of Understanding

SDL

Skills development levy

MRC

Medical Research Centre

SDSS

Spatial Decision Support System

NAFU

National African Farmers Union

SEDA

Small Enterprise Development Agency

NAMC

National Agricultural Marketing Council

SEMI

Senior and Executive Management Indaba (ARC)

NAPU

Newport Asia Pacific University

SETA

Sector Education and Training Authority

NCSC

National Crop Statistics Consortium

SGI

Small Grain Institute

NDV

Newcastle Disease Virus

SIT

Sterile Insect Technique

NEHAWU

National Education, Health and Allied Workers

SLA

Service level agreement

Union

THRIP

Technology and Human Resources for Industry
Programme

Nepad

New Partnership for Africa’s Development

NGO

Non-governmental organisation

NHLS

National Health Laboratory Service

NICD

National Institute for Communicable Diseases

USDA

United States Department of Agriculture

NR

Natural resources

VOPI

Vegetable and Ornamental Plant Institute (ARC)

NRF

National Research Foundation

VIP

Vendor Information Portal

NUFFIC

The Netherlands Organisation for International

VPN

Virtual Private Network

Collaboration in Higher Educations

WCDA

Western Cape Department of Agriculture

Onderstepoort Biological Products

WHO

World Health Organisation

OEI

Organisation for Animal Health

WOCAT

OM

Organic matter

OBP

USAID

United States Agency for International
Development

World Overview of Conservation Approaches and
Technologies

OPM

Open pollinated maize

WRC

Water Research Commission

OPV

Open pollinated variety

WVR

Wine and viticultural research

OVI

Onderstepoort Veterinary Institute (ARC)

PAYE

Pay as you earn

PBR

Plant Breeder's Rights

PCR

Polymerase chain reaction

PDM

Precision decision-making

PDP

Professional Development Programme

PID

Partners in Development

PPRI

Plant Protection Research Institute (ARC)

PTM

Potato tuber moth

QDPI

Queensland Department of Primary Industries

R&D

Research and development

RPFs

Resource-poor farmers

RSA

Republic of South Africa

RVF

Rift Valley Fever

SA

South Africa

SABS

South African Bureau of Standards

SACIDS

Southern African Centre for Infectious Diseases
Surveillance

SADC

Southern African Development Community

SANAS

South African National Accreditation System

SANBI

South African National Biodiversity Institute

SANPAD

South Africa – Netherlands Research
Programme on Alternatives in Development

SANSA

South African National Survey of Arachnida

SAPIA

South African Plant Invaders Atlas

SAQA

South African Qualifications Authority
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Contact information
Country of incorporation

South Africa

Nature of business

Conduct research, develop technology, and transfer technology that promotes agriculture
and industry.

Registered office

1134 Park Street
Hatfield
0083

Business address

1134 Park Street
Hatfield
0083

Postal address

PO Box 8783
Pretoria
0001

Legal form

Public entity established in terms of Agricultural Research Act, 1990 (Act No 89 of 1990)

Controlling entity

South African Government (Department of Agriculture)

Ultimate controlling entity

South African Government (Department of Agriculture)

Bankers

Standard Bank of South Africa

Auditors

Auditor-General of South Africa

Secretary

Craig Matthews
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