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ARC scientist with small scale farmers in one of the beef
cattle improvement programmes.
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Tomato production in an open bag system (shade-net
structure) at ARC-Roodeplaat.

•

The ARC is constantly assisting the South African wheat
value chain to remain internationally competitive by means
of its local good wheat quality

•

A fynbos hybrid; the uniqueness of this collection of plants
lies in its aim to conserve a genetic diversity of Proteaceae
species with floriculture potential.

•

Sweet potatoes in a washing unit before marketing, ARC
varieties include Ndou, Monate, Mokone, Lethlabula and
Amasi.
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Infield performance computer software for evaluations of
irrigation systems.
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Message

from the Agriculture Research
Council (ARC) Council

The ARC was established in 1990 through the Agricultural

in order to ensure that Management complied with the

Research Act, 1990 (Act no.86 of 1990).

targets set by Council.

Through the years it proved itself to be the principal

In addition, the ARC Council also monitors organizational

agricultural research institution in South Africa. The mandate

performance in terms of the Performance Reporting Policy

of the ARC in terms of the ARC Act is as follows:

approved by the previous Council during the latter part of

-

Promote Agriculture and Industry;

2009. This Policy is intended to assist the ARC Management

-

Contribute to a better quality of life; and

in compiling performance information and reporting on the

-

Facilitate/ensure natural resource conservation.

organization’s performance as against set objectives.

The current ARC Council took office on 1st  June 2010 and

The ARC is also in the process of implementing the new

its term of office will expire on 31st May 2013.

requirements from the Auditor General with regards
to the Audit of Performance Information. The auditing

During the year under review   Council approved the

of performance information is expected to be become

Budget and Business Plan for the ARC for implementation

mandatory in the near future.

by Management.   The Business Plan focused on 6(six)
Measurable Performance Outputs, which were the following:

Council has initiated a process of reviewing the strategic
vision and the framework within which the current

- 	Strategic Objective 1 (Generate, develop and apply

Strategic Plan is located.   Council is of the view that the

new knowledge and technology);
-	
Strategic

Objective

2

(Sustainable

significant changes in the operational context, coupled with
use

and

amendments to the broad strategic vision of government,

management of natural resources);

necessitate the development of a new strategic plan for the

-	Strategic Objective 3 (Enhance Nutrition, food security

ARC. Council also takes an active role in communicating

and safety);

on a regular basis with all the ARC’s stakeholders to ensure

-	
Strategic Objective 4 (Enhance the ability of the

optimal benefits as regards the varied range of services that

agricultural sector to manage and mitigate agricultural

it is mandated to deliver.

risks);
- 	
Strategic Objective 5 (Technology Transfer and

In conclusion, Council wishes to express its gratitude to

commercialisation); and

the Minister of Agriculture, Forestry & Fisheries for her

- 	Strategic Objective 6 (Achieve Organisational growth

unwavering support to the ARC. Council also wishes to

and sustainability).

thank the Audit Committee and the various Committees
of Council, the ARC President & CEO for his vision and

The performance outputs along with the implementation of

leadership, and the management and staff for their ongoing

the budget were monitored by Council on a quarterly basis,

commitment to the critical tasks at hand.

Agricultural Research Council Annual Report 2010/2011

4

ARC COUNCIL (since June 2010)

Mr. J Godden

Chairperson of the
ARC Council

Ms. D Msomi

Prof. M Kahn

Dr. SR Moephuli

Prof. S Vil-Nkomo

Ms. FW Jansen van
Rijssen

Dr. J Chitja

Prof. FJC Swanepoel

Mr. JH McBain

Mr. M Dyasi

Ms. I Wilken

Mr. M Sirenya

Ms. OD Aphane

Prof. M Karaan

Prof. T Mayekiso

Prof. TA Mofokeng

Mr. A Young

President  & CEO

Deputy Chairperson

5

Agricultural Research Council Annual Report 2010/2011

ARC STRUCTURE
Chairperson of the ARC Council
Mr J Godden

President & CEO
Dr S R Moephuli

Executive Director:
Research and
Development

Chief Financial Officer:

Executive Director:
Technology Transfer

Mr G Maluleke

Ms A Canca

Dr M Jeenah

Mr M Netslanda

General Manager: Dr C le Roux

Field Crops Division

Training and Information
Dissemination

Dr G Thompson (RIM:IIC)

Dr Y Pakela-Jezile

Horticulture
Dr S Venter (RIM: VOPI)

Commercialisation

DrJ van Zyl (RIM: INF-NVB)

Dr V Phehane

Dr O van Rensburg (RIM: ITSC)

Natural Resources and
Engineering

Business Generation

Prof T Simalenga (RIM: IAE)

Dr A Kgasi

Dr M Malia (RIM: ISCW)
Dr S Venter (RIM: PPRI)

General Manager: Dr A Magadlela

Livestock

Economy and Biometry
Services

Prof T Musoke (RIM: OVI)

Dr A Verschoor

Intellectual Property
Management
Ms N Moselakgomo

Knowledge Management
Ms S Molawa

Agricultural Research Council Annual Report 2010/2011

Executive Director:
Human Capital and
Support Services

6

Message

from the President
and CEO of the
ARC

On behalf of management and staff, I am pleased to present

Overall, the ARC’s performance over the past four years

the annual report of the Agricultural Research Council (ARC)

(2007/08 to 2010/11) has been in accordance with pre-

for the financial year 2010/11 that ended on 31 March 2011.

determined objectives and targets as per approved annual

The performance of the ARC has been in accordance with

business plans for the respective periods. Analysis of

the stipulated mandate as per the Agricultural Research Act,

performance for this reporting period (2010/11) indicates

1990 (Act No. 86 of 1990, as amended), and as required by

that the ARC succeeded in delivering on the pre-determined

the Public Finance Management Act, 1999 (Act No. 1 of 1999,

outputs and in many instances exceeded the set targets

as amended). The report fairly represents the work of the ARC

per strategic objective. We achieved this despite the limited

along with its collaborating partners during the reporting period.

resources (people, finances, equipment, infrastructure, etc)
available to the organisation.

The current strategic plan for the period 2010/11 to 2014/15

Delivering Solutions for Agricultural
Development

and associated business plan for the financial year 2010/11
were developed by management and approved by the
Honourable Minister of Agriculture, Forestry and Fisheries, Ms
Tina Joemat-Pettersson, when there was a vacancy of Council.

Technology transfer is an important vehicle for ensuring

ARC Management and staff wish to express their gratitude

the effective utilisation of the results of research and

for the support given to the ARC by the Honourable Minister

development, particularly in the agricultural sector. To ensure

during this period.

the competitiveness of South African fruit producers, the
ARC’s breeding programme has developed and released

We welcomed the appointment of the new Council with effect

six new stone fruit cultivars. For example, three yellow

from 1 June 2010. The appointment of such highly qualified,

skin, freestone nectarine varieties were released for use by

capable and experienced individuals has significantly improved

the dried fruit producers and processors under the name

the governance and management of the organisation in terms of

Colorburst™. This initiative is estimated to positively impact

excellent performance. It is worth noting that Council assumed

on the communities through income generation and possibly

responsibility for a business plan on whose development

job creation over a period of 10 years. Estimates suggest

they had no influence. Management and staff appreciate this

that these nectarine varieties will expand production areas

magnanimous act by Council and look forward to fruitful years

by 10% in the future, thereby earning farmers about R16

of excellent collaboration with council.

million per annum on 200 Ha.

Further, management and staff hereby express their

Nutritional deficiency is a national public health problem

appreciation for the oversight and stewardship of the Audit

that requires an integrated approach. In response, the ARC

Committee.
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participated in a multidisciplinary team involving various

South Africa’s knowledge-based economy. The number

government departments and agencies to resolve vitamin A

of

deficiency in children. Through its breeding programme, the

significantly and exceeded set targets. In the year under

peer-reviewed

scientific

journals

has

improved

ARC released a new sweet potato cultivar, Bophelo™ that is

review, research collaboration across the spectrum of

high in vitamin A. Another orange-fleshed sweet potato, rich

strategic objectives has increased and diversified, as

in vitamin A, Purple Sunset™, was licensed for production

demonstrated by the greater number of peer-reviewed

of frozen sweet potato fries by a large multinational food

scientific journals with external authors that exceeded

processing and marketing company. Estimates indicate that

targets. Further, the increased number of publications

Purple Sunset™ will increase agricultural production and is

with ISI rating (impact factor) higher than 2.0 suggests

likely to generate income among producers in South Africa

improved quality of science and publications. These

and other countries.

outcomes are particularly significant as they form

Bophelo™ was used for training communities and learners

dissemination and possible development of innovations,

the basis of technology development, information
on the virtues of orange-fleshed sweet potatoes in alleviating

which in turn, indicates the ARC’s success in delivering

vitamin A deficiency. To ensure sustainability of the solutions

on the most important strategic objective: “To generate,

for vitamin A deficiency, a crop-based approach with orange-

develop and apply new knowledge and technology”.

fleshed sweet potatoes as a model, was adopted and used in
training sessions as well as in the establishment of nurseries.

One of the mandates of the ARC is to ensure natural

This initiative was implemented in the North West Province

resource conservation, which is encapsulated within the

and through demonstration sessions in Bizana, Eastern

strategic objective: “Sustainable use and management of

Cape, and it serves as a continuation of projects initiated

natural resources”. During the reporting period, the ARC

in 2009. To date, the project has been incorporated into

conducted detailed assessments of land degradation and

enhancing the programme for Sustainable Food Production

conservation for different land-use classes throughout

in Schools and Nutrition Education, which is a component of

South Africa. Information collected will inform decision-

the National Schools Nutrition Programme (NSNP).

making on land use, particularly on the design, planning and
sustainable land management practices. As a collaborative

In the year under review, the ARC has succeeded in managing

project funded by the United Nations’ Global Environmental

its intellectual assets, particularly registered intellectual

Facility (GEF) the outcomes will be shared with the global

property. The organisation has duly collected all revenue

community to provide insights on land degradation in

arising from licensing of intellectual property, even though the

South Africa and possible interventions. Further, research

economic performance has damped revenue collected. A

and information dissemination on rainwater harvesting

significant number of intellectual property rights were duly filed

technologies resulted in increased crop yields, thereby

and registered, suggesting good internal management of the

improving the livelihoods of poor communities in the

assets. Further, the ARC embarked on a number of initiatives

Free State, Eastern Cape and Limpopo provinces while

aimed at providing access to intellectual property for agricultural

conserving water use.

development through royalty-free licensing arrangements to
communities. It is expected that such arrangements will enable

The ARC has continued its research aimed at contributing

communities to experience lower input costs towards their

towards “ensuring food security and food safety” through

production needs and also access appropriate technologies

various strategies. For example, the organisation successfully

that will enable them to be competitive.

initiated a research project on the development of droughttolerant maize cultivars. Another approach is to develop

Towards Solutions for a Developing
Economy: Research and Development

and promote indigenous vegetable crops to address
malnutrition, create wealth and stimulate rural development
among communities. Research on agricultural practices

Research and development efforts within the ARC continue

with underutilised indigenous food crops (African leafy

to contribute towards the scientific excellence within the

vegetables – jute mallow, cowpea and nightshade) increased

country’s National System of Innovation. Further, the ARC’s

yields, improved water-use efficiency and delivered new

research and development initiatives continue to contribute

sources of protein and vitamin A.

towards national priorities as outlined in the medium-term
strategic framework.

The ARC continues to provide technical advice, data and
information for the National Cultivar Evaluation Programme

The research and development initiatives at ARC

on the most suitable crops for specific agro-ecological zone

continue to provide indicative contributions towards

production. The Cultivar Evaluation Programme provides

Agricultural Research Council Annual Report 2010/2011
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valuable information and advice to producers through the

successful conclusion of wage negotiations with organised

publication and dissemination of production guidelines such as

labour without interrupting productivity. Further, the number

the “Maize Information Guide” and “Guidelines for Production

of labour disputes and disciplinary cases remained relatively

of Small Grains,” printed in English, Sesotho and soon to be

low, with little adverse impact on the organisation. Such an

available in isiXhosa.

atmosphere enabled all employees and management to

The nature of the challenges faced by the agricultural sector

performance as reflected by the organisation’s performance

requires innovative and specific solutions for mitigating risks.

information.

put greater effort into ensuring good to excellent individual

During the reporting period, the ARC successfully developed
alternative control strategies for nematode infestation in

During the year under review the staff turnover rate remained

groundnuts, including the incorporation of specific integrated

low at 3.9%, suggesting a stable organisation with an

pest management practices for sustainable production.

effective retention strategy. Exit interviews suggest that a
significant number of resignations were due to uncompetitive

The ARC continued monitoring disease prevalence and shifts

remuneration offered by the ARC. Others cited changes in

in the virulence spectra for improved disease management

career development. However, South Africa lacks critical

strategies. To mitigate the risks of an adverse impact on the

mass of highly skilled scientists, engineers and technicians.

country’s livestock industry, the ARC conducted diagnostic

Therefore, any resignations of skilled scientists at the ARC are

services for the detection of the Foot and Mouth Disease

likely to significantly impact on the organisation’s performance.

(FMD) virus among cloven-hoofed animals found within the

For example, some projects had to be delayed due to the

immunisation zone. During the reporting period, the ARC

resignation of the principal researcher.

identified outbreaks of FMD infection in Limpopo, KwaZuluNatal and Gauteng provinces respectively. Appropriate

To mitigate the lack of critical mass of skills in South Africa,

research was conducted in order to advise on the most suitable

the ARC continued to invest substantially in the training and

vaccine solutions. Similarly, surveillance of ostrich samples

development of employees. Such training and development

enabled the ARC’s diagnostic services to identify the outbreak

include formal training programmes that are both short term,

of avian influenza caused by the subtype H5N2. These services

and long term. For example, a number of staff members are

have enabled the ARC to provide effective and timeous advice

enrolled for studies to obtain various degree qualifications from

to producers and government (mainly DAFF), thereby enabling

bachelor’s to doctoral level. Further, the ARC has, once more,

the agricultural sector to mitigate further losses.

successfully secured funding from AgriSeta for ABET where a
number of our people participated.

A significant achievement for diagnostic services and effective
surveillance has been the research and development of a

The ARC’s Professional Development Programme (PDP)

diagnostic tool for Rift Valley Fever. The ARC has successfully

remains a key instrument for capacity building. In the year under

developed an enzyme-linked immunosorbent assay (ELISA)

review, more than 70 students participated at various levels

for detection of Rift Valley Fever (RVF) virus infection that is

along with their mentors. Performance and progress of the

highly reproducible, with analytical sensitivity equal to that of

students have been good and on target in most instances. In

commercial test kits and diagnostic specificity of 99%. The

addition, 28 of the graduates from the PDP were subsequently

test provides a much-needed alternative diagnostic tool for the

employed within the ARC at various levels from technician to

early detection of RVF virus infection, particularly on farms. This

researcher. Although the ARC has implemented a development

product has the potential to create jobs and improve agricultural

programme, this is inadequate to address the national critical

productivity.

skills shortage. Significant and sustained investments are
required to address the shortage of scientific skills within the

Our People, the Most Important Asset for
Effective Delivery

country and at the ARC effectively.

Managing Our Finances for

A science council such as the ARC values its human resources
for effective delivery and sustainable impact on agriculture

Effective and Sustainable

development. In the year under review, the ARC embarked on a
number of initiatives to provide the best environment that would
encourage excellent performance.

Success

Management continued to place a high premium on good

Effective, efficient and transparent management of finances

employee relations. Such goodwill was reflected in the

is an important indicator for organisational sustainability and
9
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success. The ARC continues to strive that its customers

and economic growth. Further, they serve as an indicator of

and shareholders derive optimal value from the utilisation of

inadequate resources available to the ARC.

financial and other resources.
The ARC’s infrastructure continues to pose a risk towards the
In order to provide reasonable assurance against material

achievement of good performance. Ageing and sometimes

losses and misstatements of financial results, the ARC

obsolete equipment linked to specific research laboratories

reviewed its materiality framework for improvement of

(buildings) continues to present high maintenance costs,

internal controls. It is comforting to note that the ARC’s

is difficult to replace, and reduces the effectiveness and

internal financial controls comply with the Public Finance

efficiency of the use of financial resources. In addition,

Management Act, 1999 (Act No. 1 of 1999, as amended),

changes in regulatory systems and standards require

hereafter referred to as the PFMA. Further, management

adaptation to new equipment for compliance; therefore,

recognised the importance of a good control environment

limited investments in infrastructure continue to impede

for effective management of risks, improving performance,

the ARC’s ability to deliver on its mandate. The risk is an

enhancing governance and enlisting stakeholder confidence

organisation unable to achieve performance targets that,

in order to strengthen the organisation’s reputation.

in turn, translates into poor agricultural productivity, lack of

Therefore, in the year under review, particular emphasis was

economic growth and poverty.

placed on managing business risk and its possible impact
on continuity.

In the year under review, the ARC was saddled with
unfunded and insufficiently funded mandates from

In the year under review, the ARC implemented a performance

the Department of Agriculture, Forestry and Fisheries

information system that is aligned to the business plan for

(DAFF), which are mainly the national public good

the financial year 2010/11. To enable management of the

assets that continue to impact adversely on the financial

performance information a dashboard was developed and

performance of the organisation. Further, parliamentary

implemented. We believe that by so doing, the ARC has

grant allocations have not been commensurate with

improved upon its ability to ensure accurate and timely

associated operational cost requirements. Resource

reporting of performance on all pre-determined objectives

limitations have constrained the ARC’s potential to grow

and targets as well as monitoring for any non-compliance or

external income without adversely influencing research,

failures. This performance information system that was used

technology development and technology transfer. Lack

as the basis for this annual report.

of financial resources also impacted negatively upon

During the year under review, there was irregular expenditure

the research, technology development and technology

of R2 319 944 arising from non-compliance with the internal

transfer projects, again compromising the organisation’s

procurement policy and the PFMA. We have investigated

ability to fulfil its mandate.

the ARC’s ability to successfully complete some of

the irregular expenditure and taken appropriate corrective
measures. This represents a reduction in irregular expenditure

Internal audit service providers have been instrumental in

of approximately R1 million from the previous financial year,

assisting ARC improve upon its internal controls. This has

which can be attributed to good implementation of policies.

provided assurance to management, the audit committee

Goods and services were procured following an appropriate

and Council on the effective and efficient use of resources

needs analysis and supply chain management processes.

at the disposal of ARC. Therefore, on behalf of the ARC,

Conducting business in the financial year 2010/11 was

system.

we thank them for providing this high-quality assurance
difficult for the ARC due to poor economic conditions and
in some instances poor agricultural sector performance.

The ARC hereby thanks the Auditor General for providing an

This placed the ARC in a difficult position with regards

external audit service of good quality in a professional manner.

to the generation of external income. However, the
organisation has pulled through on income to the extent

To Our Clients and Stakeholders

that the ARC managed to perform its functions within the
allocated resources. This was achieved largely through
cost containment and reprioritisation of projects; with the

To our most valued customers, partners, beneficiaries,

net effect of achieving an increase in the surplus of 2% for

suppliers and stakeholders, we the people at the ARC

the year. Unfortunately, these cost-containment measures

hereby extend our utmost gratitude for your support and

are not sustainable as they adversely affect the ability of the

assistance during the past financial year. We trust and hope

organisation to deliver solutions for agricultural development

you will continue to partner and work with us in various ways

Agricultural Research Council Annual Report 2010/2011
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to ensure that we meet the expectations and developmental
needs of the South African communities.
We extend a special message of thanks for the support,
advice and commitment in terms of the success of the ARC
to the government, mainly through the DST and DAFF.
On behalf of all ARC employees, 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, 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
Re a leboga, le kamoso
Re a leboga, le gosasa
Siyabulela, nangamso
Siyabonga, nakusasa
Siyathokoza, nangamoso
Ha khensa, aswive tano na mudzuku
Ria livhuwa, khazwiralo na matshelo
Baie dankie
Thank you

Dr Shadrack Ralekeno Moephuli
President and Chief Executive Officer
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Chief Financial
Officer’s Review
for the year ending
31 March 2011

Mandate of the Finance Division: Provides financial
and supply strategy, policies, assurance and strategic
financial

services

(including

budgeting,

costing,

corporate and regulatory reporting) to the ARC.
Mr Gabriel Maluleke
Chief Financial Officer

Introduction
This commentary and analysis of our financial results for

Total Revenue

5%

the year ended 31 March 2011 provides an overview of
our financial performance relative to the results for the year

2011: R871 m
2010: R831 m

ended 31 March 2010.
The financial information presented has been prepared on
the same basis and using the same accounting policies as
those which were used to prepare the financial statements

Operating Costs

5%

for the year ended 31 March 2010. There have been no
changes in accounting policy or new standards applied

2011: R811 m
2010: R773 m

which have had an effect on reported performance in
comparison to the prior year.
The financial review should be read in conjunction with our
audited consolidated financial statements for the year ended
31 March 2011, presented on page 161 to 207.

Overview
Surplus

2%

As described by the President and CEO in his review, the
ARC performed well in the 2010/11 financial year in the face

2011: R59 m
2010: R58 m

of challenging market conditions. These market conditions
were a function of difficult economic circumstances and
increased competition from boutique research houses.
Globally, economic recovery is now underway and the

Cash Position

123%

economy is expected to improve research activity, however,
the upturn in the domestic economy has not been translated

2011: R163 m
2010: R73 m

to increased contract income as seen by the decline in
contract income during the year. Total revenue increased by
13
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5% from R831m in 2010 to R871m in 2011. Total revenue
growth has been hampered by the declining contract
income during the same period as a result of the slow upturn
in research activity related to contract research.
Due to costs containment measures implemented the
ARC and the prioritisation of programmes, total operating

Net Assets

11%

costs grew by 5% from R773m in 2010 to R811m in 2011.
Notwithstanding this, the majority of the ARC’s 12 Institutes

2011: R618 m
2010: R559 m

reported savings in operational expenditure which resulted
in the ARC achieving an increase in the surplus for the year
of 2%.
The growth of the surplus by 2% from R58m in 2010 to R59m
in 2011 was one of the contributing factors towards the growth

Capex

129%

in the ARC’s cash position. The ARC’s generated R90m cash
during the year which resulted in the cash and cash equivalents

2011: R39 m
2010: R18 m

increasing from R73m in 2010 to R163m. In 2011 the major
contributing factor to the growth in cash being the delays in
the implementation of the capital expenditure programmes for
the 2010/11 financial year. However, most of the cash related to
capital expenditure is already committed and expenditure will
be incurred during the 2011/12 financial year.
The growth in net assets of 11% from R559m in 2010 to
R618m in 2011 is mainly driven by the growth in cash and
cash equivalents, in addition to capital expenditure of R39m.

Statement of Financial Performance
2010/11

2009/10

Rm

% Change

Rm

REVENUE
Parliamentary grant

590

11%

533

Other operating revenue

281

(6%)

298

Total revenue

871

5%

831

EXPENSES
Personnel costs

511

4%

490

Administrative and other expenses

281

5%

265

19

5%

118

811

5%

773

2%

58

Deprecation
Finance costs
Total expenses

Gains(loss) on sale of property and equipment

1

Surplus for the year
Agricultural Research Council Annual Report 2010/2011
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Revenue

capital allocation is the result of the ARC submitting
an additional funding request to National Treasury,

Revenue sources

specifically to close the funding gap for the acquisition of
new and replacement infrastructure.

The ARC derives its revenues from the baseline Parliamentary

Parliamentary Grant

Grant from the Department of Agriculture, Forestry and
600

Fisheries (DAFF) and the Department of Science and
Technology (DST), contract research and development (R&D)
income from local and international public and private sectors,

39
400

and income from intellectual property exploits or technology

200

Revenue

600
Rm

36

197

235

266

256

463

434

452

470

12

6
293

393

408

410

06/07

07/08

476

484

0

14

05/06

Baseline Capital PG

266

08/09

09/10

10/11

Baseline Operational PG

Whilst the increase in the total PG may be seen to be

400
200

423

100

1000
12
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300

term investments, which is classified under other income.

34

43

41

106

Rm

transfer efforts. The ARC also earns interest earned on short-

800

57

500

533

substantial given the 11% overall increase, the ARC is still

590

faced with a funding gap which has to be filled with contract
income. Over the years, the operational PG has not been

0

able to cover compensation of employees (total salary bill).

05/06 06/07 07/08 08/09 09/10 10/11
Financial Year
Other Income
External Income

has not been sufficient to cover the replacement of ageing

Parliamentary Grant

infrastructure or to acquire the latest technology required

In addition, the level of the capital expenditure allocation

in the science and innovation field. Although there was a
The ARC’s total revenue is spent on research and

significant increase in funding for infrastructure projects

development programmes, technology transfer, research

in 2011, there is still a funding gap of R345m. The ARC

and development infrastructure as well as support services.

will further submit another additional funding request to

The ARC has processes, policies and guidelines which

National Treasury to close the existing funding gap in order

underpin the effective utilisation of the total funding in line

to effectively discharge its mandate.

with the Public Finance Management ACT (PFMA), National
Treasury Guidelines and applicable Accounting Standards.

External Income

ARC’s revenues increased by 5% to R871m (2010: R831m).
The revenue increase should be seen in light of the following:

Despite the South African economy not suffering severe

Parliamentary Grant

new research contracts for applied research continue to be

Total Parliamentary Grant (PG) for 2011 increased by 11% to

suppressed. When compared to 2010, the ARC lost R27m due

R590m 2011 (2010: R533 million). The Total Parliamentary

to factors such as a decline in funding for existing contracts,

economic recession experienced globally by other economies,

non-renewal or termination of contracts. In addition, there was

Grant is made up of two components:

a limited number new contract which could not cover the gap
•

Baselines Operational PG, which is an allocation

caused by the factors mentioned above.

to finance operational activities, increased by 2%.

•

However, it should be noted that in 2010, there were

The ARC experienced a 9% decline in contract income from

adjustments on operational PG of R20m in order to

the previous year’s R293m to R266m, in 2011. The ARC

comply with GRAP 23. Excluding the 2010 operational

will pursue non-traditional funders to augment the decline in

PG adjustments, the operational PG increased by 6%.

contract income from traditional sources.

Baseline Capital PG which is an allocation to fund
capital expenditure, increased by 86% from R57m in
2010 to R106m in 2011.   The increase in the baseline
15

Agricultural Research Council Annual Report 2010/2011

External Income

Total Operating Costs
900

300

800
700

250
Rm

200
Rm
150
100

197

266

235

256

293

500

241

13

269

289

416

416

19

14

18

296

265

467

490

511

08/09

09/10

10/11

282

400
266

300
200

396

100

50

0

20

600

11

0
05/06

06/07

07/08

08/09

09/10

05/06

Depreciation

10/11

Other Income

#DIV/0!07/08
06/07

Other Operating Costs

Personnel Costs

#DIV/0!

Whilst the growth in total operating costs during the year
During 2009/10 and 2010/11 financial years, this revenue

under review was 5% from R773m to R811m in 2011. The

stream comprised mainly interest income from short-term

Estimates of National Expenditure (ENE) guidelines issued

investments. Growth in interest income of 133% from R6m

by national Treasury projected an inflation rate of 5% which

in 2010 to R14m in 2011 is due to three factors. Over the past

translates into the same level of average growth in costs.

couple of years, the ARC has been prudent in the management

Given this background, The ARC has done exceedingly well

of its cash resources in order to achieve cash neutrality. This

in containing costs at level suggested by the 2010/11 ENE

has been achieved by investing in the highest interest bearing

guidelines.

investment to achieve higher short-term investment returns.
Secondly, during the year under review, cash from operating

The growth in total operating costs consists of the following

activities grew by 130% from R56m in 2010 to R129m in

categories:

2011. Thirdly, delays in implementing the capital expenditure
programmes for 2010/11 resulted in R5m being set aside for

•

Personnel costs: The headcount declined from 2247

capital commitments in 2011/12. This also increased the cash

in 2010 to 2194 in 2011. Although the annual salary

available for short term investments.

increases were settled at 6%, the decline in manpower
numbers helped reduce the growth in personnel costs,

Other Income

thus the growth in personnel costs recorded was an

40

increase of 4% which is an R21m increase to R511m in

35

2011 when compared to R490m in 2010.

30
R'm

•

25
20

mainly administrative, maintenance and research related

36

34

15

costs such as consumables, stock feeds. Growth

10
5
0

05/06

in other operating costs was 5%, which is in line with

14

12

12

Estimates of National Expenditure projections.

6
06/07

Other operating costs: Other operating costs are

07/08

08/09

09/10

#DIV/0!

10/11

•

Depreciation costs increased to R19m (2010:
#DIV/0!
R18m) due to an increase
in capital expenditure related

to machinery and equipment.

Operating Expenditure
Total Expenditure Compared to Operational Parliamentary
The ARC has measures in place to contain the growth in

Grant

operating costs. However, during the year under review,
the decline in external (contract) income necessitated a

The growth in operational funding from Parliamentary Grant

further review of operating costs through the reprioritisation

has averaged 5% over the past ten years. However, the

of projects in line with the ARC’s mandate and the level of

growth in personnel cost over the same period has been

funding from external sources.

7%. Therefore, baseline funding from parliamentary grant
has not been able to cover personnel cost. To cover other

The constant review of operating costs is part of the ARC’s

operating costs, the ARC has to rely on contract income.

strategy to ensure that the growth in operating costs does
not exceed the total revenue
Agricultural Research Council Annual Report 2010/2011
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review. The ARC has put plans in place to ensure that cash
shortage is eliminated in the near future.

Capital expenditure
For the financial year ending 31 March 20/11, the ARC’s
was allocated R106m by National Treasury for capital
expenditure. The ARC made a strategic decision to apportion
R20m to maintenance on infrastructure. The balance of
R86m was allocated toward the acquisition of replacement
and new equipment. However due to the delays in the
procurement of some of the specialised capital equipment,
capital expenditure for the year was R39m, which is a 124%
increase from the capital expenditure of R17m in 2010.
The growth in baseline operational Parliamentary Grant
combined with the declining contract income poses a

Whilst only R39m has been spent during the year under

significant challenge to the ARC in matching the growth of

review, it should be noted that R5m was committed by the

operational expenditure.

end of the financial year since orders had been placed with
the equipment being expected to be received during the

Cashflow

2011/12 financial year.

Cash generated from operations amounted to R129m (2010:

Although there has been a significant increase in the

R56m), an increase of 130% when compared to the prior

allocation of baseline capital for the year ending 31

year. Besides the delays experienced in the procurement

March 2011, the ARC still faces a huge backlog in capital

of capital goods, the increase in cash generated from

expenditure since the investment in capital expenditure

operating activities was also a result of a significant focus

during the previous years was funded mainly from the

on the management of working capital and improved cash

balance sheet. Such funding of capital expenditure which

management by the ARC. The cash and cash equivalents

was done through the balance sheet resulted in reduction

increased from R73m to R163m at 31 March 2011 for the

of cash reserves. The ARC’s ageing infrastructure and

reasons explained below:

replacement capital expenditure currently requires a capital
injection of R345 million. This capital injection will ensure
that the ARC retains its status as a premier science research

Cashflow

200

institution with adequate research capabilities and facilities.

150
100
Rm
50
0
-50
-100

153
32
(31)

97
7
(63)

5

59
(42)

129
73

35 56
(17)
(60)

36

163

(39)

05/06 06/07 07/08 08/09 09/10 10/11
Net cash from ops
Net cash from invest activities
Cash and cash equivalents at end of year

Since 2006/7, the ARC has been working on improving
working capital and for the year under review working
capital increased by R61m from (R21m) in 2010 to R40m in
2011. In addition, the ARC has managed to reduce the cash
shortage it has been experience for the past ten years, from
a previous high of R337m during the 2007/8 financial year,
to a current cash shortage of R33m during the year under

17
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Ten-year review
AGRICULTURAL RESEARCH COUNCIL-TEN YEAR REVIEW
2001/02 2002/03 2003/04 2004/05 2005/06 2006/07 2007/08 2008/09 2009/10 2010/11
R’m

R’m

R’m

R’m

R’m

R’m

R’m

R’m

R’m

R’m

STATEMENT OF FINANCIAL PERFORMANCE
Total Income

535

517

508

558

671

704

730

762

831

871

Parliamentary Grant

326

273

281

326

463

434

452

470

533

590

External Income

201

233

212

219

197

235

266

256

293

266

Investment Income

6

10

14

13

11

12

12

9

6

14

Other Income

1

0

0

0

1

22

0

27

0

0

Total Expenditure

556

480

501

552

657

696

718

778

773

811

Personnel Costs

290

264

284

316

396

416

416

467

490

511

Operating Expenditure

169

195

199

219

241

269

289

296

265

282

24

21

18

17

20

11

13

14

18

19

Depreciation
Impairment of fixed property

74

-   

-   

-   

-   

-   

-   

-   

-   

-   

Net Surplus\(Deficit)

(21)

37

6

6

14

8

12

(16)

58

59

Property, plant and equipment

395

385

376

381

397

523

608

649

649

666

0

0

1

1

1

2

2

2

2

2

STATEMENT OF FINANCIAL POSITION
Investments
Current assets (excluding cash)

66

75

67

73

129

77

95

82

93

76

Cash resources (net of bank overdraft)

66

81

103

152

153

97

59

35

73

163

Total Assets

527

542

547

608

680

699

764

768

818

908

Capital and Reserves

350

380

382

185

197

206

273

502

559

618

Non Current Liabilities

71

56

31

289

230

309

326

92

71

72

Current Liabilities

106

105

134

134

252

184

164

174

188

217

Total Equity and Liabilities

527

542

547

608

680

699

764

768

818

908

59

27

32

72

32

7

5

36

56

129

(13)

(12)

(10)

(22)

(31)

(63)

(42)

(60)

(17)

(39)

20

66

81

103

152

153

97

59

35

73

66

81

103

152

153

97

59

35

73

163

CASH FLOWS
Net cash flow from operating activities
Net cash flow from investing activities
Cash and cash equivalents at beginning
of year
Cash and cash equivalents at end of
year

RATIO ANALYSIS
Profitability and asset management
Asset Turnover
Return on net assets (%)
Current Ratio
Operating margin (%)

1,3

1,2

1,2

1,2

1,5

1,3

1,2

1,4

1,5

1,2

(5,1%)

8,5%

1,5%

1,3%

3,4%

1,6%

2,0%

(2,7%)

10,4%

11,3%

0,6

0,7

0,5

0,5

0,5

0,4

1

0,5

0,9

0,4

(4,1%)

7,3%

1,3%

1,1%

2,2%

1,2%

1,7%

(2,2%)

7,1%

6,9%

Performance
Revenue per employee (R’m)
Net surplus\(Deficit) per employee
Personnel Costs as a % of PG
Personnel Costs as a % of PG (Exc
Capex) 
Personnel Costs as a percentage of total
expenditure %
External revenue as a % of total income
Number of employees

0,2

0,2

0,2

0,2

0,2

0,3

0,3

0,3

0,3

0,4

(0,7%)

1,4%

0,3%

0,2%

0,5%

0,3%

0,5%

(0,6%)

2,4%

2,7%

89%

97%

101%

97%

86%

96%

92%

99%

92%

87%

93%

101%

105%

104%

92%

112%

102%

114%

95%

93%

52%

55%

57%

57%

60%

60%

58%

60%

63%

63%

38%

46%

43%

40%

30%

35%

37%

35%

35%

31%

2 872

2 652

2 525

2 643

2 698

2 686

2 457

2 475

2 247

2 194

Ratio definitions
Net Assets

Total assets excluding cash and current liabilities

Asset turnover

Revenue devided by net assets including cash resources

Return on net assets

Net profit as a percentage of net assets excluding cash resources

Current ratio

Current assets (excluding cash resources) to current liabilities

Operating margin %

Net surplus\(deficit) as a percentage of turnover
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Financial and Internal Control

Further, the ARC developed a performance information
system which is aligned to the Strategic and Business Plans.

Environment

The system has been enhanced in order to cater for the
large volumes of performance information which includes

The ARC annually reviews its materiality framework in order

all the targets and performance measures. In addition, a

to improve internal control systems which are designed to

management dashboard was developed and implemented

provide reasonable assurance against material losses and

which will assist the Executive and Management to track

misstatement of financial results.  The materiality framework

performance on a regular basis. Whilst the system is still in

is intended to help the ARC manage all significant risks thus

its infancy, the ARC’s management is confident that it meets

safeguarding and preventing misuse of assets. The principle

the requirements for reporting performance information. The

features of the ARC’s internal financial controls comply with

performance information reported in this annual report is an

the Public Finance management ACT (PFMA) ensures that:

output of this new system.

•

The ARC’s organisational structure comprises of clearly
defined reporting lines, responsibilities and levels of

Supply Chain Management

authority.
•

Policies, procedures and guidelines are developed and
The ARC’s supply chain management strategy focuses on

implemented to ensure that best practice operational
•

standards are achieved.

securing supply while balancing the competing objectives of

System for financial planning, budgeting and reporting

lowering the total cost of ownership and ensuring the quality,

should enable performance to be monitored against

timing and safety of purchases. At the same time, the objective

predetermined objectives.

is to meet ARC’s targets in terms of government’s broadbased black economic empowerment (B-BBEE) targets. In
terms of Preferential Procurement Policy Framework Act 5

The ARC recognises that a strong control environment is
essential to manage risks, improve performance, enhance

of 2000 (PPPFA) and its Regulations, the ARC is expected

governance, encourage stakeholder confidence and to

to give preference to Historically Disadvantaged Individuals

strengthen the reputation of the organisation. In order to

(HDI) and or Broad base Economic Empowerment (BEE)

achieve the desired benefits from the ARC’s internal control

owned companies. The giving of preference points is

framework focuses on the following key areas:

aimed at addressing the historic economic imbalances

•

Enterprise risk management

thus encouraging effective economic participation by those

•

Performance management

previously disadvantaged. The 80/20 and 90/10 principles

•

Information communication and technology

are applied to all contracts that have a rand value of

•

Regulatory compliance

R30, 000.00 and above.

•

Internal controls (financial and operational)

•

Fraud prevention, detection and investigation;

•

Internal audit.

Irregular, Unauthorised,
Wasteful Expenditure

Fruitless

and

The ARC will continue to monitor and review its internal

During the year under review, irregular expenditure of

control environment with a view to further enhance and

R2 319 944 has been reported as a result of non-

strengthen controls across the organisation.

compliance to procurement policy and procedures as
well as the Public Finance Management Act 1 of 1999 (as
amended by Act 29 of 1999). Management has investigated

Implementation of performance

the irregular procurement of goods and services and has
taken the appropriate corrective measures.  During the year

information reporting system

under review, there has been a reduction of R1 million
from the last financial year and this can be attribute to good

During the year under review, the ARC implemented

implementation of policies.

the reporting performance information policy, which
was followed by the development and implementation

No unauthorized expenditure was incurred during 2010/11

of a procedure manual to accompany the policy. The

as all expenditure for goods and services was done in

performance information policy and the procedures manual

accordance with the approved procurement plans. In

were implemented in compliance to National Treasury’s

addition, there was no fruitless and wasteful expenditure

Framework for Programme Performance Information.

that was incurred during the 2010/2011 financial year.
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Goods and services were procured after going through a
needs analysis to ensure that only goods and services that
meet the requirements of the ARC were procured.

Conclusion
The ARC has made significant strides over the past few
years in the areas of financial management, budgeting and
reporting and performance management. This is reflected
in the continuous improvement of the ARC’s financial and
operational performance. The year ahead will see the ARC
improving on the performance reported during the year
under review.

Agricultural Research Council Annual Report 2010/2011
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Executive
Report

Submission of the Annual Report

Main Functions

to the Executive Authority

The ARC’s main functions as provided for in the Act are to:
•

On behalf of the Council of the Agricultural Research

undertake

and

promote

research,

technology

development and technology transfer;

Council (ARC), we hereby submit to Parliament, through the

•

Executive Authority, the Minister for Agriculture, Forestry

utilise the technological expertise in its possession and
make it generally available;

and Fisheries (DAFF): Hon. Ms Tina Joemat-Pettersson, this

•

publish information concerning its objectives and

annual report, associated performance information, and the

functions, and establish facilities for the collection and

audited financial statements of the ARC for the financial year

dissemination of information in connection with research

ending 31 March 2011

and development;

Statutory Basis

•

publish the results of research;

•

establish and control facilities in the fields of research,
technology development and technology transfer that
Council may determine from time to time;

The ARC is a public entity established under the Agricultural

•

cooperate with departments of state, institutions,

Research Act, 1990 (Act No. 86 of 1990, as amended). It is

persons and other authorities for the promotion and

a schedule 3A public entity in terms of the Public Finance

conduct of research, technology development and

Management Act, 1999 (Act No. 1 of 1999, as amended by

technology transfer;

Act No. 29 of 1999).

•

promote the training of research workers by means
of bursaries or grants in aid for research, technology
development and technology transfer, and to contribute

Primary Mandate

financially to research, development and technology
transfer programmes;

In terms of the Agricultural Research Act, the objectives

•

of the ARC are to conduct research, drive research and

•

hire or let facilities; and
cooperate with persons and authorities in other

development, drive technology development and transfer

countries conducting or promoting research, technology

(dissemination) in order to:

development and technology transfer in agriculture.

•

promote agriculture and related industries;

•

contribute to better quality of life; and

•

facilitate/ensure natural resource conservation.
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AGENCY MANDATES
The government of South Africa, through the Department
of Agriculture, Forestry and Fisheries (DAFF) and the
Department of Science and Technology has mandated
the ARC to manage and maintain national public goods
assets. National public good assets are comprised of
national collections (genebanks) of animals, bacteria, animal
databases, range and forage genebank, fungi, genetic
material, insects, plants, yeasts and viruses to mention a
few. These provide important sources of genetic material for
research and development, scientific reference (especially
for pest risk assessment), future use, as well as rehabilitation
of planting and breeding stock for national recovery from
natural disasters. The collections serve as a basis for ARC
research, technology development and technology transfer
for contributing towards a better life and conservation of
natural resources.
All the ARC institutes either maintain or manage at least
one (or a combination) of the classes in alignment with their
mandate as indicated overleaf:

Agricultural Research Council Annual Report 2010/2011
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LIVESTOCK
API

OVI

DNA Databank for stock identification

Exotic Diseases Division, Onderstepoort

The maintenance and expansion of a national DNA database This division is responsible for the diagnosing of FMD and
that is utilised for DNA fingerprinting, biochemical genetic ASF and the manufacturing of FMD vaccine. It is a P3 hightyping and species identification with the purpose of containment facility that operates under special quarantine
animal identification, the prevention of stock theft, forensic restrictions within a specially designed building. It used to
investigations, species and population characterisation.

operate as an institute on its own. The DoA and PDA’s take full
responsibility for the control of FMD and ASF in the country.

Conservation of adapted indigenous livestock breeds
The conservation, maintenance and evaluation of indigenous Rabies Laboratory, Onderstepoort
and adapted South African cattle, small stock, poultry and This laboratory is responsible for diagnosing rabies in animal
pig breeds. This activity is in line with the Green Paper on brain tissue submitted for analysis. The DoA and PDAs take
the Conservation and Sustainable Use of South Africa’s full responsibility for the control of rabies in animals in South
Biological Diversity.

Africa. It is a zoonosis and therefore significant to public health.

Animal recording facility

Blood Vaccines Production Unit
This unit produces blood that contains the parasites for use

Plant voucher specimen collection and vegetation

as a vaccine against redwater, heartwater and gall sickness.

database

All these diseases are severely production limiting.

The maintenance of domestic animal genetic resources
information system to organise information on indigenous National tick collection
breeds in such a way that it is easily accessible.
National Helminth collection
National forage genebank

Serum bank (virology)
Insect collection (entomology)

National culture collection of beneficial gastrointestinal and food fermentation organisms

Diagnostic services (reference laboratories for Rift valley,

The maintenance, conservation, utilisation and development blue tongue, African horse sickness, lumpy skin disease and
of the bacterial culture collection. This indigenous culture African swine fever)
collection is unique in Africa and exists since 1950.
RANGE AND FORAGE INSTITUTE
Plant voucher specimen collection and vegetation database
This is an Integrated National Vegetation Resource database, and the databases currently being used by the Vegetation
Ecology Section are:
•

Phytotab, which contains site records of species with estimates of abundance

•

the Roodeplaat herbarium (ROO) specimen database

•

national weeds list

•

ecology literature index

•

autecological database containing miscellaneous information about plant species and

•

ARC/INFO database which contains map coverage and Acocks’s sampling site localities. The Acocks maps database
has been made available to SA-IGIS and includes information from other floristic data sets

•

National Forage Genebank
The National Forage Genebank was founded in the early 1980s and incorporates the valuable National Forage Collection
from Rietondale, which already incorporated previous collections from Prinshof, Stellenbosch and Cedara dating back
to 1900.
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Natural Resources and Engineering
AEI

ISCW

PPRI

•

•

•

Agricultural equipment and
implement test facility

•

Upgrading of hydrolabs and test

•

branches
•

Renewable energy demonstration
centre

•

Agro-meteorological network,

National collection of insects

databanks and information systems •

National collection of arachnids

Land type and other surveys with

•

National collection of nematodes

associated databases and sample

•

National collection of fungi

collections

•

South African plant pathogenic

NOAA satellite image database

and plant-promoting bacterial

for natural resource and disaster
management

collections
•

South African plant virus and
antisera collection

•

Rhizobium culture collection

Horticulture
INF-NVB

ITSC

VOPI

The collection has a large number of inbred lines, and cultivars well adapted to local and sub-Saharan biotic and
abiotic stress factors. Some germplasm collections were maintained for more than 50 years. If this asset is lost or not
maintained properly, all breeding projects of mandated crops will suffer and become entirely dependent on foreign, often
un-adapted material.
Grapevine, deciduous fruit, yeast and

Tropical crops genebanks, indigenous

Indigenous plants and vegetable

alternative crops genebank

plants and vegetable genebanks

genebanks

SGI

IIC

GRAIN AND INDUSTRIAL CROPS
GCI

The collection has a large number of inbred lines, and cultivars well adapted to local and sub-Saharan biotic and
abiotic stress factors. Some germplasm collections were maintained for more than 50 years, If this asset is lost or not
maintained properly, all breeding projects of mandated crops will suffer and become entirely dependent on foreign, often
unadapted material.
Protein seeds and summer grain

Small grain genebanks, wheat, barley,

genebanks

oats, rye, triticale, durum tropical crops genebanks
genebanks
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Tobacco, cotton and fibre crops

Utility of national assets

Organisation and Facilities

It is important in the national interest to maintain a national

The ARC conducts its business at various campuses,

reference collection. The concept “public good” is defined

including its administrative office situated at different locations

as “that good, the benefit (including financial) which does

within the country – at Bethlehem, Nelspruit, Potchefstroom,

not entirely accrue to an individual or group, but to the public

Pretoria, Rustenburg and Stellenbosch – and a number of

at large and where the government acts on behalf of the

laboratories, office buildings and research farms throughout

country”. It also relates to on-going research and the delivery

the country. Much of the research facilities of the ARC are

of essential services. They provide a wide range of functions

distributed in accordance with agro-ecological zones, which

amongst which are:

enable specific focus on particular commodities. The ARC’s
research and development capability is organised as follows:

1. To support public functions of government and obligations

•

under international agreements and regulatory decision

Animals (livestock):
-

support systems:
•

•

Field Crops Division:
Institute for Industrial Crops;

reference collections of all agricultural specimens

-

Small Grain Institute;

with respect to the import and export of agricultural

-

Grain Crops Institute;

providing

•
critical

Veterinary

Animal Production Institute;

-

diagnostic

support

to

the

Horticulture:
-

Institute for Tropical and Subtropical Crops;

government phyto-sanitary services;

-

Infruitec-Nietvoorbij;

strategic national and international diagnostic and

-

Vegetable and Ornamental Plants Institute;

animal disease control capacity; and
•

(Onderstepoort

Protection Convention (IPPC) that compel it to keep

produce;

•

Health

Institute);

international obligations such as the Convention of
Biological Diversity (CBD) and the International Plant

•

Animal

•

Natural Resources and Engineering:

strategic national and international diagnostic and

-

Institute for Agricultural Engineering;

plant disease control capacity.

-

Institute for Soil, Climate and Water;

-

Plant Protection Research Institute.

2. Research
•

•

natural resource inventories such as soil, water,

The ARC additionally has cross-cutting technology

climate and vegetation data banks, and includes

transfer, human resources and support services, and

weather stations for climate inventories and collection

financial management groups that operate from its main

of data;

office in Pretoria.

a significant amount of the germplasm contained
in the genebanks forms the basis for further
research and development (plant breeding, cultivar
development, new product development, etc);

•

providing a resource for training; and

•

making an important contribution to scientific studies,
biodiversity replenishment, sustainable development
and production, food security and invader pest
identification.

3. Emergency systems
Genebanks serve as the basis for resuscitating
agricultural production following natural disasters:
•

important for biodiversity; and

•

important for food security.
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Research and
Development

During the past year, the ARC’s research community, like the
rest of South Africa, has continued to experience change.
The change at the ARC has primarily been brought about
through the implementation of the 2010/11 to 2014/15
strategic plan. The plan talks of doing different things
differently and for different people.
The research and development drive has 4 broad thrusts,
which aim to build on the success of the past years as
well as to ensure that the ARC’s research addresses
key imperatives of ensuring that the agricultural sector
is competitive and that national and household food
Dr Mohammad Jeenah: Executive Director

security is achieved and resource-poor communities are

Research and Development

provided with the necessary knowledge and tools to grow
and prosper.
Development of a research agenda that will allow the
ARC to prioritise its work to meet national needs
The research agenda has been developed with the
objective of ensuring that the critical challenges facing the
agricultural sector is addressed in a holistic manner and that
multidisciplinary teams address factors such as increasing
productivity and yields, developing disease resistance, the
challenges raised by abiotic stresses (such as drought) and
ultimately ensuring food security. The research agenda is
also aligned to the South African government’s as articulated
in the Medium-Term Strategic Framework. The work at the
ARC addresses 4 of the 12 key outcomes.
•

Outcome 2:

Quality of life

•

Outcome 4:

Decent employment through inclusive

economic growth
Agricultural Research Council Annual Report 2010/2011
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•
•

Outcome 7:

Vibrant,

equitable,

sustainable

rural

presently cultivated in South Africa. It is expected that

communities contributing towards food security for all

cultivation of these new varieties will expand the production

Outcome 10: Protect and enhance our environmental

areas by about 10% during the next 10 years. Based on a

assets and natural resources

gross income of R20 per kg of dried fruit, these varieties
will earn the farmers about R16 million per annum on the

The research agenda aims to address competitiveness and

200 ha. If the production area increases as expected, their

sustainability of commercial agriculture to ensure national

income will rise by R1,8 million per annum, and at least 120

food security. The present and future food insecurity

new jobs will be created on the farms.

necessitates action on many fronts throughout the South
African food value chain. Firstly, we need to guarantee

Work at the ARC has also focused on assisting resource-

national food security through a balanced approach

poor farmers in the rural maize production areas of South

towards local production and international imports. The

Africa to become food secure and to market their excess

ARC, through the development of cultivars and release of

product. As one of its outcomes, a survey of subsistence

the cultivars to the farming communities, has been able to

maize farming systems in the Eastern Cape, KwaZulu-Natal,

increase employment as well as the creation of wealth. The

Limpopo and Mpumalanga was done, which identified

breeding programme of the Cultivar Development Division

high incidences of mycotoxins, especially fumonisins.

provides South African growers of both the first and second

Mycotoxins are toxic to human health and result in major

economies with improved cultivars of pome fruit, stone

post-harvest losses. The survey highlighted the dire need for

fruit and table grape that are easy to grow and easy to sell

an awareness programme amongst the rural producers on

– whether for the fresh market, for drying or for canning.

proper production and storage systems.

These cultivars increase economic growth and creation of
jobs. This year, six exciting new stone fruit cultivars from

As for household food security or a zero-hunger focus, the

the ARC Infruitec-Nietvoorbij breeding programme were

ARC

released to the South African Deciduous Fruit Industry.

opportunities of the resource-poor regions as well as to feed

Positive feedback was given by representatives of different

themselves with home-grown staple foods. Water has been

has

concentrated

on

improving

production

exporting companies on the performance of recently

recognised as a major contributor to agricultural productivity.

released cultivars from the ARC breeding programme. For

However, the efficient utilisation of water has been confined

example, three yellow skin, freestone nectarine varieties

to commercial farmers. The ARC has designed and

were previously released to the dried fruit industry under

developed a drip irrigation system for a 4,6 ha farm for

the trade name Colorburst™ to replace outdated varieties,

vegetable production in Mukondeni village in Vhembe district

and to expand cultivation of nectarines for drying in the near

of Limpopo. The drip system will benefit about 100 families

future. It became evident that Colorburst™ has the potential

that consist mainly of women and the youth. According to

to replace the entire 200 ha of dried fruit nectarine varieties

the local chief, the community had waited for over 50 years
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for the conversion of the identified land into full irrigation

project involving three ARC institutes (ISCW, PPRI and API) is

production. In order to show their commitment towards this

to compare the effects of conservation agriculture (CA) with

project, the community through the Limpopo Department

conventional farming practices, covering topics such as soil

of Agriculture has already installed a diesel tank close to the

water and soil temperature, aggregate stability, soil nutrient

scheme which shall ensure an uninterrupted supply of diesel

cycling, soil microfauna (nematodes), soil microflora (bacteria,

to drive the irrigation system pump. For Munkondeni Farm

mycorrhizae, pathogenic fungi), greenhouse gas emissions,

to have a continuous supply of water from the Mutale River

biomass and grain yields, weeds and economic aspects.

throughout the year, an all-season water abstraction sump
was designed by ARC-IAE engineers. It is expected that the

Since the effects of CA practices may take several years

system will improve the standard of living and economic

before they can be noticed, it was surprising to see that

status of the rural Munkondeni community, reduce poverty

after only three growing seasons, the effects of CA were

and boost food security of the population, result in the

already measurable at the Roodeplaat trial site. Plots

creation of jobs and improve the nutritional status of the

where maize was rotated with legumes (especially cowpea)

community through the production of nutritious vegetables

significantly improved soil quality by increasing nutrients

such as pumpkins, spinach, carrots and some indigenous

such as nitrogen. The reduced tillage and crop rotation

African leafy vegetables (morogo) that include Amaranthus,

practices improved soil water storage and aggregate

Cleome or Corchorus.

stability. This led to a significant increase in biomass and

In addition, the ARC has been able to increase household

better, with maize monoculture consistently performing

yield. Maize grown under reduced tillage plots performed
income through the introduction of high-value crops and

poorly.

agro-processing. The introduction of high-value crops

conventionally tilled plots, and on average, weed biomass

Weeds

were

much

more

prevalent

under

in the rural areas of the Eastern Cape has contributed

was about three times higher on these plots compared

towards household food security, poverty alleviation and job

to reduced tillage plots. Effects of CA on soil microfauna

creation in an area known for major poverty challenges. This

and flora are still inconclusive. However, some trends

project has created such interest amongst small-scale and

already suggest a positive influence of CA practices on

subsistence farmers that it is still expanding and continues

soil microbiological life.

to make a significant impact on the livelihoods of more than
2 500 households in rural Eastern Cape. During 2010/11,

So far, the results obtained at this CA trial are good news for

a further 14 600 citrus, mango, banana, macadamia,

both small-scale and commercial farmers. Practising the right

guava and litchi trees were planted, which brings the total

form of CA can increase food security for small-scale farmers

number of trees now established in the 52 villages to more

and substantially reduce input costs. Inclusion of delayed

than 100 000. Most of these trees are already bearing well

intercrops or winter crops in the cropping cycle can make

and safe, nutritious fruit cultivated without the use of toxic

livestock integration possible by providing fodder during winter

chemicals, are available to all participating households while

months. Commercial farmers could benefit from reduced

surpluses are sold at schools, in villages and on markets,

input costs, increased yields and similarly scaled profit

e.g. Port St Johns and Mthatha. This has made a useful

margins. Trends indicate that CA practices impact positively

impact on the socio-economic status of many households

on soil quality through increasing soil carbon content and soil

in all villages and rural farmers are subsequently prepared

water storage, as well as improving soil structure. Soil health

to expand in order to alleviate poverty even further. It is

improvements are manifested in increased microbial diversity

estimated that approximately 500 new jobs were created

and enzymatic activity. Lower soil CO2 flux was measured

amongst leading farmer groups, the latter who are currently

under CA cropping systems compared to conventional

involved in the establishment of primary production co-

maize cultivation, indicating that CA can reduce greenhouse

operatives to further promote marketing and processing

gas emissions. The highlights are presented in the section

of high-value crops in the Eastern Cape. It is foreseen that

that deals with the strategic objectives and illustrate the

this project will soon start creating wealth to an area that

multidisciplinary nature of the research.

previously faced major social challenges.
The development of communities of practices that bring
of

together researchers from a particular discipline ensures that

multidisciplinary projects have been initiated and now form the

there is effective sharing of experiences and that problems

In

developing

the

research

agenda,

a

number

core of the 2010/11 business plan. Two of the cross-cutting

are addressed by developing innovative approaches that

themes are climate change and conservation agriculture.

might have been utilised within other crops or animals. An

The promotion of conservation agriculture has promoted the

effective example of this is highlighted in detail elsewhere in

sustainable use of resources. The aim of this multidisciplinary

this report. The ARC, in conjunction with a private company,
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has developed and patented a process to synthesise heavy

time of declining funding for personnel cost. We are however

metal-free fulvic acid, which was named carbohydrate-

committed to producing the next generation of researchers.

derived fulvic acid (CHD-FA). CHD-FA has been shown

In its quest to develop a critical mass of researchers, the ARC

to be effective as a sterilising agent in the veterinary field

has graduated 29 scientists at master’s and doctoral level at

against the avian influenza virus and the feline herpes

a number of universities in the country. This is similar to the

virus. The researchers intend to expand the testing of

graduates who were produced during the last financial year.

their product against important fungal, bacterial and viral

Twenty-eight of these graduates have taken up employment

diseases of potatoes and tomatoes. Researchers within the

at the ARC. This will ensure that the ARC has the necessary

crops division have already shown its effectiveness against

expertise to achieve its strategic objectives as well as to

diseases affecting grains.

ensure that the aging profile of researchers is addressed.

The process of developing the research agenda has

We are also utilising the Technology and Human Resources for

also provided the rationale for more effective utilisation

Industry Programme (THRIP) to develop young researchers.

of infrastructure through the development of technology

THRIP aims to boost South African industry by supporting

platforms. International best practice has shown that, for an

research and technology development, and by enhancing

agricultural research organisation to develop novel solutions in

the quality and quantity of appropriately skilled people.

the shortest possible time, it will have to develop capabilities in

THRIP brings together the best of South Africa’s researchers,

biotechnology. The challenge faced in developing this capacity

academics and industry players in funding partnerships that

lies in the cost of the equipment and in the rapid development

enable participants to improve the quality of their products,

of newer technologies. This makes it necessary for expensive

services and people. Funding proposals submitted in this

equipment to be fully utilised and to be amortised in the shortest

financial year have been highly successful. The ARC obtained

possible time. The Council has also established a world-class

more than R16 m from the National Research Foundation

biotechnology centre on its Ondersterpoort campus. The ARC

(NRF). This is in contrast to about R3 m that was obtained in

Biotechnology Platform was initiated during 2010, in order to

January 2010. The success in THRIP funding supports the

meet the ARC’s strategic objective for the creation of a number

national R&D objectives of increasing the number of master’s

of organisation-wide platforms for shared research and

and doctoral graduates.

support systems. The initial focus is on genomics, proteomics,
bioinformatics and plant transformation systems. With the

Developing partnerships with the public and private

recruitment of 6 research team leaders, the addition of more

sectors both in country as well as internationally

than 30 postgraduate students and the investment of more than

to ensure that the ARC has a sustainable source

R10 m in new, advanced equipment for genome sequencing,

of funding

genotyping and bioinformatics, the Platform now has cutting-

The THRIP programme also supports the national R&D

edge genomics technology. Already genomics studies on fruit,

initiatives of closing the gap between research results and

indigenous vegetables, insect pests and fungal, bacterial and

the uptake of these results by industry. This gap has been

viral pathogens have been started and many new projects will

referred to in the national R&D strategy as the “Research

be undertaken in support of ARC plant and animal breeding

Chasm”. The success in obtaining THRIP funding is an

and disease programmes in the coming year. This has allowed

indicator of the close relationship and the alignment of

us to leapfrog the technology as well as produce new cultivars

purpose between the ARC and the agricultural sector. The

novel products that will address the ARC strategic objectives

research funded by THRIP has to be aligned with the needs

of ensuring food security and mitigating agricultural risk. The

of the industrial partner.

development of this capability is a long-term goal and will
require substantial funding for capital equipment and human

Researchers at Infruitec have developed a strategy referred

resources.

to as the Fruit Route. This strategy has been developed to
align the ARC research agenda with the needs of the South

Ensure that a critical mass of researchers engage in

African deciduous fruit industry over a 15- to 20-year horizon.

the research agenda either through bringing in high-

The plan will support the South African government’s

quality researchers or collaborating with partners at

Medium-Term Strategic Framework in increasing exports as

universities and science councils

well as providing greater employment.

The development of a critical mass of researchers in an era
of transformation and an aging population of researchers is

The year 2010/2011 has been a year where the ARC has

challenging in that many experienced researchers that can

continued on its strategic path of ensuring that the research

mentor the next generation have reached retirement age. The

that is undertaken at the Council is of the highest quality

ARC is developing strategies to retain these researchers at a

and that the information generated reaches all stakeholders
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within the agricultural sector as well as the scientific

The research highlights for the year are detailed in the

community.

reports from the four clusters. They report on some of the
more than 130 highlights that were achieved during this

The ARC has produced 199 articles in peer-reviewed

reporting period.

scientific journals, which is a 10% improvement on the
previous year. The number of articles in scientific journals
has been on the increase for the last three years.
Year

No of peer-reviewed
journal articles

2007/2008

160

2008/2009

144

2009/2010

183

2010/2011

199

The quality of the journals in which the ARC publishes
compares favourably with other science councils and
universities in the country. During 2010/11, 65% of the
articles were in ISI (Institute for Scientific Information)indexed journals. Most institutions in South Africa have
about 50% of their research articles published in ISI-indexed
journals. The importance of publishing in journals included
in Web of Science is that they have met the high standards
of an objective evaluation that delivers data that is accurate,
meaningful and timely. The quality of the results ensures
that the stakeholders have a high level of confidence to
implement the research findings and to utilise it to promote
new knowledge and change and to improve agricultural
practices that could lead to higher productivity.
In addition to the journal articles, ARC researchers have
on more than 450 occasions presented their work to their
peers. These presentations provided the researchers with
an opportunity to discuss their work but also to build on
collaborations both nationally and internationally. These
collaborations lead to utilising the best minds to solve
problems related to food security and mitigating agricultural
risk. These collaborations also lead to an increased ability to
raise research funds from national and international donors
for programmes that address national needs.
The work of the ARC is not only discussed with researchers
but also with the agricultural community and the public. In this
financial year, the work of the Council has been presented
in popular magazines, at farmers’ days, at workshops
and training sessions on more than 1 800 occasions.
They have reached both resource-poor farmers as well
as commercial farmers. These sessions have resulted in
improved productivity and the introduction of new cultivars.
The training of farmers has resulted in them implementing
the latest results directly into farming practices and thereby
improved efficiencies.
Agricultural Research Council Annual Report 2010/2011
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Horticulture

ARC-Institute for Tropical and Subtropical
Crops (ITSC)
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
Dr Org van Rensburg: Research Institute Manager

sectors of South Africa. The Institute has a main campus in

(e-mail: orgv@arc.agric.za)

Nelspruit, Mpumalanga, where the growth of said crops is
highly favoured due to the regional climatic conditions and
several other research farms in the region and other selected
provinces.
The mandate crops of ARC-ITSC include the following:
•

citrus,


avocado,

mango,

litchi,

banana,

guava,

macadamia nut, pineapple, papaya, granadilla, pecan
nut, cashew nut, coffee and ginger.
•

medicinal plants, herbs and essential oil crops.

•

indigenous fruit crops.

•

exotic crops such as carambola, surinam cherry, white

sapote, annona, and jaboticaba.
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ARC-Infruitec-Nietvoorbij
(INF-NVB)
The mandate of ARC Infruitec-Nietvoorbij (ARC INF-NVB)
is to conduct research, development and technology
transfer on deciduous fruit, grapes, alternative crops (e.g.
berries, figs and olives), indigenous herbal teas and regional
medicinal plants. Research involves a number of disciplines,
namely soil and water science, viticulture, horticulture, postharvest and wine technology, plant protection, breeding
and germplasm. Post-harvest activities include wine and
brandy production, cold storage and other forms of shelfDr Johan van Zyl: Research Institute Manager

life extension (drying, canning, juicing and jam production).

(email: vzylj@arc.agric.za)

The major portion of research and development is focused
on food security and mitigation of agricultural risks, but the
generation of new knowledge as well as the sustainable use
of natural resources is also addressed.
The Institute is located outside Stellenbosch in the Western
Cape and has 6 research farms representing different
climatic regions. Unique facilities include a winery, cannery,
irradiation facility and rooms for cold storage, as well as for
controlled atmosphere storage. Infruitec-Nietvoorbij is also
the custodian of grapevine, deciduous fruit and wine yeast
genebanks that preserve genetic resources for breeding
purposes, training and comparative descriptions.
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ARC-Vegetable and Ornamental Plant
Institute (VOPI)
The ARC Vegetable and Ornamental Plant Institute (ARC-VOPI),
situated at Roodeplaat, north-east of Pretoria, is mandated
to do innovative, need-driven and environmentally friendly
research, technology development and technology transfer
on commercial vegetables, African leafy vegetables, medicinal
plants and ornamental plants. Research involves a variety of
disciplines, including crop science, crop protection, breeding,
genetics, biotechnology and agronomy. The aim is to enhance
food and nutrition security, crop productivity, competitiveness,
Dr Sonja Venter: Research Institute Manager

sustainability as well as wealth and job creation.

(email: sventer@arc.agric.za)
Mandate crops include:
•

vegetables, such as potatoes, sweet potatoes, onions,
tomatoes and garlic;

•

indigenous vegetables, such as amadumbe, amaranth,
spider plant and indigenous leafy Solanaceae and
indigenous potatoes;

•

indigenous ornamental plants, such as Lachenalia,

•

indigenous medicinal plants, such as Agapanthus, Scilla,

Ornithogalum, Veltheimia and Eucomis; and
Tulbaghia, Hypoxis and wild ginger.

Strategic Objective 1: Generate,

nutritional value in terms of antioxidant potential could have
immense health benefits for the end user. Such improved

Develop and Apply new

selections of underutilised crops can also be commercialised
for the benefit of small-scale farmers, thereby creating new

Knowledge and Technology

jobs at production and post-harvest levels.

KRA 1.2: Increased agricultural productivity

Isolation and characterisation of the guava resistance
genes in order to breed a new guava wilt disease-

Programme A: Agricultural biotechnology

resistant cultivar: The outbreak of guava wilt disease in the
1990s resulted in devastating losses for more than half of the

Improvement of indigenous plant resources through

guava industry in the northern and eastern regions of South

biotechnological methods in order to develop new

Africa. The recent renewed outbreak of guava wilt disease,

crops for rural and small-scale farmers: The ARC-

now also affecting resistant cultivars, has emphasised the

ITSC Biotechnology Unit identified a number of tetraploid

importance of developing a variety of wilt-resistant guava

selections in order to improve the characteristics of two

cultivars. The identification of resistance genes would be an

useful plants, namely Plectranthus esculentus and Hibiscus
sabdariffa.

Plectranthus

esculentus

is

an

important step towards the development of resistant varieties.

important

Isolation and characterisation of the guava resistance gene

indigenous vegetable and it is currently being multiplied for

analogues was carried out during the past year. A total of 210

evaluation of horticultural characteristics such as increased

clones was sequenced, 48 redundant partner groups were

tuber size, increased nutritional value and potential drought

identified of which 27 contained open reading frames. Twenty-

resistance. An improved Plectranthus esculentus selection

nine orthologs to known/putative proteins and/or nucleic acid

could have wide-reaching impacts in terms of, on the one

associated or closely associated with disease resistance

hand, improved nutritional value and therefore improved

were identified. Associating the expression of some of these

nutrition for the end user, and, on the other hand, improved

possible resistance genes with guava wilt-resistance will open

drought resistance so that resource-poor farmers are not

the door for cost saving and directed breeding and selection

reliant on a scarce resource such as water. Similarly, an

of improved cultivars, which will support the sustainable

improved Hibiscus sabdariffa selection with improved

production of guavas in South Africa.
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Molecular characterisation of citrus accessions to

Parameters and conditions for in vitro-targeted gene mutation

differentiate between cultivars before commercialisation

and electroporation into X. ampelinus under conditions that

commences: The molecular marker project at the Biotechnology

favoured homologous cross-over events were formulated.

Unit of the ARC-ITSC also undertook the arduous task to build

This protocol can now be used to create stable mutants of

a molecular database of all citrus accessions used in the South

the pathogen that are defective in key pathogenicity/virulence

African citrus industry. The project started with the ARC citrus

functions. These mutants will be studied to contribute to

mandarin cultivars Valley Gold (B17) and African Sunset (B24).

a greater understanding of the interactions between the

Forty Simple Sequence Repeat and Expressed Sequence Tag

pathogen and its hosts during infection, and to develop control.

primer pairs were tested for their ability to distinguish between
these cultivars. Three Simple Sequence Repeat primers were

Cryo-preservation of germplasm: In South Africa,

identified that could successfully differentiate between them.

thousands of elite germplasm of commercialised or rare

Based on the results, molecular characterisation will now be

fruit varieties need to be maintained as true-to-type material.

expanded to include all mandarin cultivars and other citrus

Deciduous fruit germplasm is difficult and expensive to

species and cultivars. Citrus cultivar accessions entering the

conserve because seed cannot be used for propagation.

Virus-Free Nucleus Block have traditionally been characterised

Instead, the plant material is propagated vegetatively.

based on important morphological or agronomical features.

However, field genebanks from which cuttings are collected

These defining morphological or agricultural characteristics are

for vegetative propagation require large areas and expensive

not always expressed within the potted greenhouse environment

maintenance costs. The plant material is also exposed to

of the Virus-Free Nucleus Block (ITSC) and Pre-immunised

destructive pests, diseases and harsh environmental

Foundation Block (CRI) necessitating a parallel molecular

conditions, and there is always a risk of losing germplasm.

database to verify trueness of type of all citrus accessions

While research is continued to develop long-term storage

entering these systems.

of germplasm under ultra-low temperature, the emphasis
has been shifted to develop medium-term in vitro storage

Bacterial blight of grapevines: Bacterial blight of

at 4 ºC for different fruit commodities. The medium-term in

grapevine caused by the bacterium Xylophilus ampelinus

vitro storage project has been so successful that the in vitro

was one of the two most destructive diseases that prevailed

genebank at ARC Infruitec-Nietvoorbij currently consists of

in the production areas of the Western Cape during the past

24 strawberry, 9 blueberry, 12 blackberry, 1 raspberry and 9

growing season. Information on the genetic and molecular

Prunus cultures. These genebanks can now be stored cost-

interactions between the pathogen and the host is required

effectively in the laboratory.

to develop control strategies.

Programme B: Bio-prospecting
Development of the honeybush tea industry in the
Genadendal and Bereaville communities: The NRF
is funding a 3-year project on honeybush tea, focusing on
the establishment of the Genadendal community as an
independent producer of honeybush by offering Cyclopia
maculata as an indigenous product with health-promoting
properties. ARC research partners in this project are the
Medical Research Council and Stellenbosch University.
To reach this goal, project activities span from cultivation
and training of community members as future honeybush
producers to processing, quality improvement and healthpromoting aspects. To date, two trial plots, one in Genadendal
and another in the neighbouring community of Bereaville,
were established. A dilapidated nursery in Genadendal was
upgraded for seedling production for establishing plantations
during the next season. The sensory properties of C.
maculata were characterised, showing a distinctly flavour
profile to other commercial Cyclopia species. A preliminary
sensory wheel, which displays descriptive flavour attributes
of C. maculata, was developed which could be used in future
in quality control and product development. Substantiation
Agricultural Research Council Annual Report 2010/2011
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of the potential health-promoting properties of C. maculata

harvest damage caused by this pest in SA shows that losses

with specific emphasis on antioxidant, anti-inflammatory,

of R40 million per annum were experienced by the potato

anti-cancer and anti-obesity properties is in progress. The

industry. Thus, the development of a potato that is resistant

latter plays an important role in the development of C.

to this pest will greatly benefit both small-and large-scale

maculata as potential nutraceutical product.

farmers: their yield will increase, their input costs would be
reduced, their crop production will be more sustainable and

Development of virus-free indigenous bulb planting

small-scale farmers will have increased food security. South

and propagating material through biotechnological

Africa does not have a registered insecticide for tubers

methods to release new flower cultivars for South

against the PTM under storage conditions. An alternative

African farmers: Ornithogalum is an indigenous, bulbous

in controlling the PTM is the development of PTM-resistant

plant popular for its beautiful cut flowers and bulbs for

varieties through conventional breeding, but this process

pot plants and is of great importance to the South African

would require a 10–12-year period, and is hampered by

flower industry. Breeding programmes at the ARC-VOPI has

a lack of resistant germplasm. Therefore, introducing

yielded several new varieties of this popular flower, including

resistance to the PTM through biotechnology is the only

Rolou, which produces flamboyant yellow flowers with long

alternative in order to create resistant varieties. The project

stems. The flower industry is continuously searching for new

that focuses on the development and commercialisation

colour varieties and this makes Rolou ideal for introduction

of the genetically modified potato, SpuntaG2 (containing

into the market as a new export product that can increase

the Bt-gene), resulted in three scientific publications in an

income generation for the SA flower industry. The SA cut

international journal. The three publications reported on the

flower industry is, however, very dependent on virus-free

molecular studies performed on SpuntaG2 and the Cry1Ia1

Ornithogalum planting and propagating material. Due to the

(Bt) gene, the field and storage evaluations on this GM potato

high susceptibility of Ornithogalum to OrMV, commercial

with regard to resistance to the potato tuber moth, and the

cultivation of superior Ornithogalum hybrids is severely

safety evaluations of the GM product. This achievement

hampered by this disease. The strategy followed in combating

is proof of the high quality of research conducted in GM

this disease was the utilisation of genetic manipulation to

technology and is an indication that the ARC-with its partner

transform the Ornithogalum line Rolou with two OrMV-

Michigan State University – is at the forefront of research in

resistant genes. Following a biotechnological approach is

this regard. Commercialisation of the Bt potato, SpuntaG2,

the only approach whereby resistant Ornithogalum lines can

will greatly reduce post-harvest losses to farmers who do not

be developed, since natural resistance against OrMV does

have access to post-harvest facilities such as cold stores.

not exist within Ornithogalum germplasm and breeding for
resistance cannot be performed. Further, chemical control of

Identification and characterisation of genes conferring

virus-spreading aphids is not effective. Thus, biotechnology

drought tolerance in cowpea, for use in vegetable

provides a means of introducing important disease resistance

crops of importance to resource-poor farmers in

genes into a valuable flower crop, input costs are reduced

Southern Africa: Improving a crop’s drought tolerance is

due to the elimination of pest control, and the environment is

very important, since drought adversely affects the yield

protected from pesticide chemicals. The ARC is currently at

and quality of a wide range of vegetable crops, since such

the forefront in South Africa with regard to the GM research

crops are more sensitive to water stress than most other crops.

that it performs. The current project involves greenhouse

Researchers at the ARC-Roodeplaat VOPI identified a gene

trials with two genetically modified Ornithogalum lines, and

from a cowpea (Vigna unguiculata) drought expression cDNA

an application for a permit to perform the trials for the 2011

library, using DNA microarray analysis, as being responsive to

season was granted by DAFF for planting of the third year’s

drought in cowpea. Cowpea (Vigna unguiculata (L.) Walp) was

greenhouse trials of GMO flowers. This is, importantly, the

used as a source of candidate drought responsive genes, since

first trials involving GMO flowers in South Africa.

it is a highly drought-tolerant legume crop. The gene codes for
the late embryogenesis abundant 5 protein (LEA5), and studies

The development and evaluation of transgenic insect-

of gene family members in other plants have shown that LEA

resistant potatoes for rural small-scale, emerging

genes play an important protective role during desiccation and

and commercial farmers: Cultivated potato (Solanum

other abiotic stresses of plants. An in vitro growth regime was

tuberosum) is one of the world’s major food crops, following

successfully applied to screen putative transgenic Arabidopsis

rice, wheat and maize. However, potato production in

seedlings for hygromycin resistance, the selectable marker

developing countries, including South Africa, is plagued

used during transformation, indicating that the plants were

by the potato tuber moth (PTM). The average annual yield

indeed transformed with the LEA5 gene. A distinct difference

loss due to PTM is estimated at 8% but can be as high as

in hypocotyl length was observed between the transgenic

40%. The latest information released with regard to the post-

and non-transgenic seedlings, making the screening for
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homozygous transgenic lines containing the cowpea LEA5

Lebostemon spp., were idenified and collected in collaboration

gene unambiguous. Semi-quantitative RT-PCR indicated the

with the CSIR to be included in the medicinal plant genebank.

accumulation of cowpea LEA5 transgene transcripts in seven

Propagation methodologies for these species as well as field

independent transgenic Arabidopsis lines, indicating that the

trials to optimise cultivation practices have been established.

gene is being expressed in planta. The functional role of the

The funding received from DST ensured that infrastructure

transferred LEA5 gene will be tested in Arabidopsis to see

could be upgraded or renovated and new infrastructure

if it should be applied to crops to improve their tolerance to

established. A number of students at rural-based universities

water deficit. Incorporation of this unique gene into crops of

will be appointed on contract basis, which will assist in human

importance to resource-poor farmers in South Africa will

capital development in the agricultural field. Several jobs

enable the latter to overcome constraints to crop production

were created including positions for 2 technicians, 2 nursery

in South Africa, leading to increased crop productivity, thereby

assistants, 17 labourers as well as several contractors for

improving food security in rural households of South Africa and

upgrading of glasshouses and nurseries. The methodology

the African continent. It will contribute to poverty alleviation by

developed to propagate the plants and the results of cultivation

the selling of excess produce.

trials will be used in future to farm these species commercially,
which will increase job creation and alleviate poverty, especially
in rural areas. The medicinal research programme plays a
central role in cultivation and propagation of all material with
potential for commercialisation and product development
which is established as part of the Grand Challenge and bioeconomy strategy.

Programme F: Agricultural production
Identification of factors causing crop losses in Queen
pineapple production in order to increase yield and
profits: It has been estimated that Queen pineapple
producers lose about 20% of their planted crop due to
unknown factors related to established production practices. In

Exceptional bulb generation and sprouting of wild

a study at Hluhluwe in KwaZulu-Natal, several possible factors

ginger (Siphonochilus aethiopicus) at ARC-Roodeplaat

that impact on yield and profits were evaluated and eventually
identified and described. One of these, namely the impact of

The development of indigenous vegetables to

post-plant fertiliser application on the mortality of plants, was

introduce

technology

solutions

developed

at

included in the most recent trials and a significant increase in

the ARC, investigation and promotion of the

growth and yield of pineapple was obtained. By adopting this

commercialisation of these crops in order to address

practice and thus eliminating the major factor causing crop

malnutrition, create jobs and alleviate poverty

mortality, a yield increase of up to 12% can be expected.

in rural communities: The DST provided funding to
ARC-VOPI to conduct demonstration agronomy on

Development of propagation and cultivation practices

indigenous vegetables, medicinal plants and sweet potato

for medicinal plants: The medicinal research programme

in collaboration with rural-based universities. ARC-VOPI

plays a central role in cultivation and propagation of all material

and four universities were targeted for this trial work as a

with potential for commercialisation and product development,

major access point to the rural communities to introduce

which is established as part of the DST Grand Challenge

the technology solutions developed at the ARC. The major

and bio-economy strategy. The medicinal plant programme

nutritional deficiencies in the South African population are

expanded significantly with two externally funded projects

vitamin A, iron and zinc. Orange-fleshed sweet potatoes as

by DST, focusing on commercialisation of medicinal plants.

well as the indigenous and traditional vegetables provide

New inclusions such as the marama bean, wild ginger and

substantial amounts of vitamin A. With the exception of
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Chinese cabbage and Jew’s mallow, all the ALVs provide

narrow leaves, in a mixture of white, cream and red, combine

at least half of the requirements of iron for 19–30-year-old

to form a delicate specimen ideal as a pot plant. The parents

females. The demonstration sites were established at the

of this hybrid are hosted in the ARC’s Fynbos Genebank. The

ARC-VOPI, University of Fort Hare, University of Zululand,

uniqueness of this collection of plants lies in its aim to conserve a

University of Venda and North-West University (Mafikeng

genetic diversity of Proteaceae species with floriculture potential.

campus). All the partner universities agreed that the ARC

This collection forms the basis the ARC’s Proteaceae breeding

researchers will be involved in the co-supervision of graduate

programme – the only programme to develop new cultivars

students and related activities. At least four students will be

for commercialisation of indigenous woody fynbos for the

engaged in the projects while 3 technicians and more than 70

commercial fynbos industry that is in the public domain.

field assistants are already employed. Each demonstration site
can potentially promote the development of at least one new
enterprise which can create at least 20 new job opportunities.
The utilisation of orange-fleshed sweet potato and indigenous
crops will also play a significant role in alleviation of especially
vitamin A, iron and zinc malnutrition in rural areas.

Fybos Falaza Cultivar

Programme C: Conservation agriculture
and integrated sustainable use and
management of natural resources
Training workshop at the University of Zululand

The development of new flower bulb cultivars: Six new

attended by 120 trainees including students, farmers

Lachenalia cultivars and one Ornithogalum cultivar have

and labourers as part of the deliverables of the DST-

been registered with plant breeders’ rights in South Africa.

funded collaboration with rural-based universities

The Lachenalia cultivars are the first new cultivars registered
in South Africa since 1988. Five of the Lachenalia cultivars
are the result of a 10-year selection programme from crosses

Strategic Objective 2: Sustainable

carried out during 1992 to 2000. The sixth cultivar as well
as the Ornithogalum cultivar is a direct result of a mutation

Use and Management of Natural

breeding project on flower bulbs funded by the Innovation
Fund. The new cultivars will play an important role in the

Resources

sustainability of the commercial chain for these bulbs. New
cultivars are important to keep the market interested and can

KRA 2.1: Characterisation of the natural
resources and ecological systems

increase sales provided that quality promotion and marketing
are done. The current Lachenalia commercial chain includes
a production project in the Nieuwoudtville community in the

Programme A: Characterisation and
quantification

Northern Cape. The continued success of this project is reliant
on the availability of new products that can be produced and
sold successfully. Successful international marketing and

Improvement of indigenous fynbos for commercial industry:

commercialisation of the new cultivars will lead to the creation

The ARC received a plant breeder’s certificate (ZA20104503)

of additional local job opportunities (5 for every additional

for a new Leucadendron cultivar, called Falaza. This hybrid

hectare produced) and an increase in foreign revenue (±R800

originated from a controlled pollination between L. salignum and

for every 1 000 bulbs exported). All production of material

L. eucalyptifolia. The multicoloured, female Leucadendron hybrid

needs to be kept in South Africa, with only the final product

will be introduced to the indigenous pot plant industry. The

(pot plant, cut flower or dry bulb) cultivation in target export
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countries to realise these advantages. The new cultivars were

established on Bien Donné, with the specific objective to use

developed from the rich indigenous biodiversity of South

it as a comparative block for granting plant breeders’ rights

Africa and illustrate the results that can be obtained from our

and variety listing to new variety applications to ensure it is

plant resources, through research.

in accordance with UPOV standards and regulations. A site
has been identified where this orchard will be established.

KRA 2.2: Maintenance and use of national
assets

The deciduous fruit genebank maintained by the Cultivar

Programme A: Maintenance of national
assets

perspectives and co-operation and ensures access to

Development Division is a national asset of great economic
and

strategic

value,

which

encourages

international

overseas genetic resources.

Maintenance and development of tropical and

Wine yeast genebank: The genebank (national assets) with

subtropical fruit and crop national assets for use

1 086 accessions serves as a depository for wine yeast and

in different agricultural research projects for the

bacteria for the commercial wine industry. The genebank

benefit of the South African subtropical fruit industry:

is supported by a working culture collection with 7 505

The ARC-ITSC has the responsibility of maintaining and

accessions that is used as an initial depository. Included

developing 16 different subtropical crops as national assets.

in these collections are wine yeasts bred by ARC Infruitec-

During the past reporting year, various actions have taken

Nietvoorbij, yeast and bacteria isolated from South African

place to develop this vast germplasm collection for use

vineyards and cellars, and reference yeasts purchased from

in research programmes to the benefit of South Africa’s

international culture collections. The yeast and bacteria are

subtropical and citrus industries. The guava genebank

investigated and used during experimental wine production

was re-established at Malalane Research Farm to protect

trials to improve production parameters, wine aroma, flavour

the germplasm material against the devastating guava wilt

and final quality. Once a yeast or bacteria has shown to

disease. Regular propagation and re-planting is currently

have potential, semi-commercial and commercial trials

the only way to avoid loss of important guava germplasm.

are carried out in collaboration with yeast manufacturers.

Hibiscus sabdariffa, an indigenous plant having uses in

A successful outcome leads to commercialisation under

the industrial (fibre), nutritional and medicinal industries,

licence agreements. This research is very relevant to the

was added to the genebank. The aim is to produce

commercial wine industry as South African wines are

polyploid selections with potentially improved horticultural

competing on an ever-increasing competitive global market.

characteristics for cultivation by emerging farmers. The

During the past year, 386 new accessions were made to the

indigenous plant germplasm was also expanded with one

culture collection and 419 microorganisms were investigated

new Tulbaghia violaceae added to the collection. The value

leading to three new deposits into the genebank. Seventy-

of this fast-growing, bulbous plant is that it has significant

eight wine yeasts and bacteria were used directly from the

antimicrobial and antifungal activity both in vitro and in vivo,

genebank for research projects relating to improved wine

under both field and glasshouse conditions. This plant,

production parameters. A back-up genebank collection was

also called wild garlic, has a number of medicinal uses.

completed and is housed in a new facility.

Three new West African type Cayenne pineapple crowns
were collected in Swaziland, treated and established at the
Bathurst Research Station of the ARC-ITSC. Additions to the
germplasm enhance the gene pool available for breeding
improved cultivars, which in turn could lead to improved
fruit quality, higher yields, more job opportunities and an
improved economic situation for all stakeholders.
Deciduous fruit genebank: The Cultivar Development
Division aims to establish and maintain a vegetative
genebank for all existing, newly planted and selected
cultivars and selections as well as imported pome fruit, stone
fruit and specific alternative fruit crops. There are presently
1 739 cultivars and selections in the field genebanks at
Bien Donné, Drostersnes and Elgin. In addition, a service

Maintenance and development of vegetable and

level agreement (SLA) was entered into with DAFF in terms

ornamental plant national assets for the benefit

of which a reference orchard of stone fruit cultivars will be

of the South African horticultural industry: The
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Strategic Objective 3: Food Safety

ARC-VOPI genebanks continues to be an important
source of genetic diversity that provides easy access to

and Security

plant breeders, researchers and other users in order to
improve crop performance as well as to ensure long-term

KRA 3.1 Increased access and availability
of quality and safe, nutritious food

conservation of genetic resources. A total of 9 598 have
been maintained and 155 new accessions added. The
national assets at ARC-VOPI have been re-organised to

Programme A: Crop improvement

include assets of fungi, bacteria and insects maintained
as working collections at the institute as well as breeding
lines maintained in the respective breeding programmes.

Developing improved cultivars for the South African

The accessions of indigenous and traditional vegetable

pineapple industry to ensure job security and the

genera, mostly leafy vegetables, provide additional variation

sustainability of the industry: During the past year, a total of

to assist in food security projects. It was instrumental in

42 pineapple flower hybrids were selected for further evaluation.

the distribution of seed from 92 indigenous and traditional

As a method of testing future acceptance of these hybrids, a

vegetables supplied to various research trials at ARC-VOPI,

number of these hybrid pineapple flowers were exhibited

University of Stellenbosch, the University of Fort Hare,

at the Bathurst show. The Steward selection drew much

the North-West University, ARC-IAE and ARC-CGI. The

favourable comment from the audience. It is envisaged that a

genebank for medicinal plants plays an important role in

new pineapple flower cultivar could add value to any pineapple

the development of cultivation practises and conservation

farming enterprise in an industry struggling with profitability.

of these plants. Accessions of indigenous bulbs are the

Furthermore, in a research collaboration trial with Swazican in

foundation of breeding new cultivars. The maintained

Swaziland, their local pineapple selections performed superior

Lachenalia cultivars are the disease-free source material

to the field run Cayenne selection in terms of plant size, colour

from where all commercial multiplication initiates and thus

and fruit potential. Similarly, the Marross clone and the Arnold

support the commercial chain currently worth approximately

selection (both from ARC-ITSC at Bathurst) outperformed field

R1 million. These Lachenalia cultivars currently assist in

run material. These findings highlight the potential to identify

the sustainability of two SMME projects of which one is a

new selections from this cooperation which could benefit both

community-based project at Nieuwoudtville, which is largely

the South African and the Swaziland pineapple industry.

dependent on the Lachenalia material produced there.
Sweet potato material maintained at the ARC serves as
disease-indexed source material for commercial production
and the small-scale sector. More than 1 900 bags and 10 000
seedling tray plants were supplied to various sweet potato
growers (including projects in Lesotho and Mozambique)
and rural-based universities. The plants supplied from the
project were utilised in 7 of the 9 provinces in South Africa,
covering from use in food gardens to addressing food
security to commercial production for local markets.
The in vitro potato genebank is the start of the entire SA
seed potato certification scheme. It maintains the only
source in SA of disease-free mother stock of open, subOrnamental pineapple flower

license and some imported potato varieties. In the past
year, 118 578 disease-free plants, true-to-type mother
stock was supplied to the South African potato industry,

Developing improved cultivars for the South African

potato breeders and potato researchers. The gross value

citrus industry to ensure job security and the

for the potato industry, supported by the genebank is

sustainability of the industry: There is currently great

estimated at R4 billion.

interest in the ARC’s new early Sonet and Valley Gold
mandarins. A large number of national farmer groups and
nine international farmer and marketing groups visited Addo
Research Farm during the reporting year to view these
cultivars. A trial sample of Sonet was also sent to the UK and
very positive feedback was received from potential future
clients. When these new cultivars are officially released
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by the ARC, they will impact positively on the industry by

to further promote marketing and processing of high-value

creating new job opportunities when producers expand their

crops in the Eastern Cape. It is foreseen that this project will

operations. It will also contribute towards the sustainability

soon start creating wealth to an area that previously faced

of the South African citrus economy, as it will earn valuable

major social challenges.

foreign exchange for the country and income revenue for the
ARC through royalties.

Valley Gold mandarin
Introduction of high value crops in the rural areas
of the Eastern Cape in order to contribute towards
household food security, poverty alleviation and job
creation: The introduction of high-value crops in the rural
areas of the Eastern Cape has contributed towards household
food security, poverty alleviation and job creation in an area
known for major poverty challenges. This project has created
such interest amongst small-scale and subsistence farmers
that it is still expanding and continues to make a significant

Eastern Cape farmers receiving subtropical fruit trees

impact on the livelihoods of more than 2 500 households in
rural Eastern Cape. During 2010/11, a further 14 600 trees

Developing improved cultivars for the pome fruit,

were planted, which brings the total number of citrus, mango,

stone fruit and table grape industries: The breeding

banana, macadamia, guava and litchi trees now established in

programme of the Cultivar Development Division provides

the 52 villages to more than 100 000. Most of these trees are

South African growers of both the first and second

already bearing well and safe, nutritious fruit cultivated without

economies with improved cultivars of pome fruit, stone fruit

the use of toxic chemicals, are available to all participating

and table grape that are easy to grow and easy to sell –

households while surpluses are sold at schools, in villages

whether for the fresh market, for drying or for canning. Six

and on markets e.g. Port St Johns and Mthatha. This has

exciting new stone fruit cultivars from the ARC Infruitec-

made a useful impact on the socio-economic status of many

Nietvoorbij breeding programme were released to the South

households in all villages and rural farmers are subsequently

African deciduous fruit industry at the ARC/Culdevco Joint

prepared to expand in order to alleviate poverty even further.

Stone fruit Cultivar Information Day. Positive feedback was

Technology transfer plays an important part in the success

given by representatives of different exporting companies

of this project and training on all issues of subtropical fruit

on the performance of recently released cultivars from the

production was done in the 52 villages. General meetings were

ARC breeding programme. For example, three yellow skin,

also held in all villages and 45 training workshops were held

freestone nectarine varieties were previously released to

covering topics on crop cultivation, record keeping, financial

the dried fruit industry under the trade name Colorburst™

administration as well as introduction to cooperatives, its

to replace outdated varieties, and to expand cultivation of

benefits and the responsibilities of members. It is estimated

nectarines for drying in the near future. It became evident that

that approximately 500 new jobs were created amongst

Colorburst™ has the potential to replace the entire 200 ha

leading farmer groups, the latter who are currently involved

of dried fruit nectarine varieties presently cultivated in South

in the establishment of primary production co-operatives

Africa. It is expected that cultivation of these new varieties
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will expand the production areas by about 10% during the

of particular importance as vitamin A deficiency is a national

next 10 years. Based on a gross income of R20 per kg of

public health problem. In addition, this crop is exported to

dried fruit, these varieties will earn the farmers about R16

Europe and the United Kingdom. A new ARC sweet potato

million per annum on the 200 ha. If the production area

line 2002-21-1 was released as Bophelo. The variety will be

increases as expected, their income will rise by R1,8 million

made available on a royalty-free licence in order to allow an

per annum, and at least 120 new jobs will be created on the

impact on addressing vitamin A deficiency. The 2005 national

farms.

survey indicated vitamin A deficiency as a national public
health problem as 64% of one to nine-year-old children are
vitamin A deficient. Use of the variety will form part of a longterm approach promoting production and consumption of
vitamin A-rich vegetables leading to reduction of vitamin
A deficiency, increased income for producers, increased
food security, economic upliftment and empowering of
members of the community. ARC exclusive sweet potato
cultivar Purple Sunset is taking up a substantial share in the
freezing industry. In a new development spearheaded by
McCain Foods SA, large volumes of coated frozen sweet
potato fries are produced from orange-fleshed sweet potato
for markets in Canada. During 2010, 100–150 ha of the USA
cultivar Beauregard were planted as well as approximately
35 ha of Purple Sunset. Purple Sunset is a licensed variety

Unconventional cultivation of grapes for juice, rebate

and royalties will be earned from sales. Purple Sunset was

wine and distilling wine: Cultivation of grapes for juice,

included in international sweet potato processing trials in

rebate wine and distilling wine are very important facets

Canada, and more ARC lines are being evaluated locally. The

of the SA vine and wine industry. However, successful

projection for 2011 planting is 250 ha of Purple Sunset. The

establishment of commercial vineyards requires large

potential income for farmers from 250 ha of Purple Sunset is

capital input and together with the high annual production

approximately R10 000 million rand and will contribute to the

costs, profitable production of grapes for juice, rebate wine

royalty earnings of the ARC.

and distilling wine is almost impossible, even in regions such
as the Lower Orange River area which may be suitable for
mass production. The high costs make it almost impossible
for new producers, and especially producers from previously
disadvantage communities, to enter this segment of the
vine and wine industry. To address this, a trial vineyard was
established using unconventional viticultural practices.
Cultivars like Chenin blanc and Colombar, as well as
Villard blanc, an unknown and unused cultivar in SA, were
included in this investigation with great success. An excellent
production of 13,2 t/ha was recorded for Villard blanc during
the second growth season. An average production of
32 t/ha (also good) was recorded over the next four seasons,
but an exceptional production of 53 t/ha was recorded for

New orange-fleshed sweet potato cultivar Bophelo

the past season (2011). It is not only good production, but

released by ARC-Roodeplaat

also the fact that Villard blanc is resistant against downy and
powdery mildew, and also grey/sour rot, which makes this

The development and implementation of a crop-based

cultivar a superb choice for low cost mass production of

approach to address vitamin A deficiency: Vitamin A

grapes. Several producers from previously disadvantaged

deficiency is a public health problem in South Africa and

communities, like Eksteenskuil, are using Villard blanc for

crop-based approaches are considered to be sustainable

conventional grape production.

in addressing it. Promotion and training in the crop-based
approach was achieved through several local training

Development and commercialisation of new ARC

sessions and recently expanded to promotion in Southern

sweet potato cultivars: Orange-fleshed sweet potato is

African Development Community (SADC) countries. A
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number of scientific outputs were achieved during the last

establish larger orchards. It is envisaged that they will be selling

year, including an invited presentation, scientific publication,

the produce to the Mthatha Fresh Produce Market within the

other presentations, a training manual and attending

next four to five years. Some of the women have started small

regional workshops and transferring knowledge and

home industries. They produce dried fruit candies which they

technology. Through the results of work done it was proven

sell at the different schools within their respective villages. The

that the crop-based approach is considered a suitable

villagers now have access to good-quality fruit which will also

and sustainable solution. Further promotion and training

improve the health status of the children in these villages.

in the crop-based approach and orange-fleshed sweet
potato was achieved through various training sessions on

Development and promotion of indigenous vegetable

the establishment of nurseries with orange-fleshed sweet

crops to alleviate poverty, address malnutrition and

potato in North West Province as well as demonstrations

create wealth for rural communities and farmers: The

in the production of orange-fleshed sweet potato at Bizana

results showed that a significant amount of water can be

community in the Eastern Cape. The initiative was also

saved by growing underutilised food crops while combating

expanded to include demonstrations in schools in five

malnutrition of millions of South Africans in rural areas. Fertiliser

regions of North West Province. This programme assists in

application increased yield of four indigenous crops from

strengthening the Sustainable Food Production in Schools

250–500%. Commercialisation of these crops could lead to

and Nutrition Education components of the National School

new market development as the increased urbanisation and

Nutrition Programme (NSNP). The manual will be distributed

migration of people from other African countries to SA will

to schools throughout South Africa and is expected to

create a demand for these crops. The African leafy vegetables

impact on food production and consequently food security

research programme at ARC-VOPI expanded significantly with

and malnutrition in South Africa.

externally funded projects by the DST and the Water Research
Commission (WRC) on water-use efficiency, crop modelling,
cultivation practices and nutritional value of underutilised
crops. Field trials with Jute mallow, Chinese cabbage, cowpea
and nightshade, to compare nutritional water productivity
indicated that water energy productivity for cowpea leaves was
2 940 kJ/ m3, which is much higher than cereals. Cowpea
and Jute mallow appear to be excellent sources of protein
(32–49 g per m3 of water used). Nightshade was found to be
most water efficient source in terms of vitamin A (0.00642 gram
m-3) and Fe (122 mg m3). The results showed that a significant
amount of water can be saved by growing underutilised food
crops while combating malnutrition of millions of South Africans
in rural areas.

Orange-fleshed sweet potato festival at Canzibe
Primary School in the Eastern Cape

Programme D: Broadening the food base
Establishment of stone fruit crops in the Eastern Cape:
In the OR Tambo and Alfred Nzo districts in the Eastern Cape,
farmers were able to harvest the first crop from the trees which
were established during 2007. They were also introduced to
affordable, home-made, organic insect repellents. More than
3 136 peach, apricot and plum trees were established in 15
villages during the 2010/11 season. A further 8 803 trees
were ordered by the farmers which will be established during
August 2011. Four more villages within the region have already

NPK trials with African leafy vegetables at ARC

indicated that they want to be part of the project. However, this

Roodeplaat

can only be done if more funds are made available. The trees

treatments

were established within the home gardens. However, the first
entrepreneurs have emerged. These farmers have decided to
Agricultural Research Council Annual Report 2010/2011
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showing

clear

differences

between

Development

of

suitable

hydroponic

production

Tomato production in an open bag system (shade-net

systems that will enable hydroponic farmers to

structure) at ARC-Roodeplaat

increase their yield and quality to sustain hydroponic

KRA 3.2: Improved pre-harvest, harvesting
and post-harvest technologies

production of vegetables: Production of vegetables in
hydroponic systems has gained popularity in South Africa due
to improved yield and quality. The majority of tunnel production

Programme A: Agricultural value chain
improvement

in South Africa is still carried out in non-temperature-controlled
tunnels while utilisation of temperature-controlled tunnels is
continuously increasing. A research project to compare tomato
production in temperature-controlled vs. non-temperature-

Development of guidelines to the South African

controlled tunnels revealed that cultivar selection is the most

avocado

industry

in

terms
(1-MCP):

of

the

use

of

important factor when grown in non-temperature-controlled

1-methylcyclopropene

tunnels. Defects such as fruit cracking, which is cultivar-related,

Technologies Division of the ARC-ITSC is the world leader in

are considerably higher in non-temperature-controlled tunnels.

terms of the commercialisation of technology on avocados.

Spacing and pruning experiments with tomatoes in shade-net

The development of an appropriate 1-MCP-based export

structures revealed that plants pruned to two stems with no

protocol has considerably helped to improve the quality of

fruit pruning resulted in the highest marketable yield. Results

avocado fruit and to reduce the export costs. This made

showed that plant manipulation by means of pruning and plant

the industry more profitable, which in turn contributed

spacing can increase yield by more than 30%. Sustainable

towards job retention, both on the farm and in pack houses.

hydroponic farming in rural areas will create at least 2 additional

The quality aspect is extremely important as this is one of

jobs per tunnel. With more than 800 tunnels provided to rural

the reasons why South America has become the preferred

The

Postharvest

famers in the Gauteng area by means of Comprehensive

mango supplier to Europe. Everything possible should be

Agricultural Support Programme (CASP) funding it can sustain  

done to ensure that South Africa remains the preferred

at least 1 600 additional jobs in Gauteng only.  

avocado supplier.
Effect of post-harvest cold chain breaks on the
ripening and quality of two avocado cultivars: The study
for the first time demonstrated the extremely negative effect
that cold chain breaks, which occur during trucking, shipping
and in the harbours, have on the quality of export avocados.
By following the recommendations formulated by the ARCITSC, South African exporters can ensure that their fruit
arrive in Europe in an optimal condition. This will contribute
considerably towards ensuring that South Africa remains
competitive in light of increased volumes and continuously
improved quality of avocados from South America.

Strategic Objective 4: Agricultural

Tomato production in an open bag system
(temperature-controlled tunnel) at ARC-Roodeplaat

Risks
KRA 4.2: Solutions for prediction and
management of pests, diseases, weeds
and alien invasives
Programme C: Integrated crop and animal
disease /pest management
Identification of vegetable cultivars resistant against
nematodes to reduce the use of expensive and toxic
nematicides and improve yield: Nematode-screening
trials conducted on spinach, carrots and green peppers,
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indicated that one of the green pepper cultivars, viz. Tobasco

Natal, where several nematicides were evaluated for the

displayed resistance/tolerance to nematodes. This could be

preplant control of nematodes on heavy soils, it was

excellent news to producers if green peppers can be planted

consistently found that higher nematode numbers occurred

without the use of expensive and highly toxic nematicides.

in the MD2 cultivar than in the commercially planted

In future, this can save producers up to 10% of production

Queen cultivar. This is an extremely important finding,

costs and can therefore increase profit margins considerably.

as MD2, which is currently being evaluated as a possible

Rural vegetable farmers would also benefit significantly.

commercial cultivar for KwaZulu-Natal, would therefore
require significantly more input costs in terms of nematode
control to produce acceptable yields. Results from these
trials indicated a marked improvement in preplant nematode
control, and yield increases of at least 5% can be realised.
Bacterial blight of pomegranates: Disease symptoms
of unknown origin were noticed for a number of years
on pomegranates grown in South Africa. A team of three
researchers in the biotechnology focus group of the Cultivar
Development Division determined that the symptoms are
caused by the bacterial pathogen Xanthomonas axonopodis
pv punicae, responsible for a devastating disease known as
bacterial blight of pomegranate. The disease has not been
reported previously in South Africa, and control measures

Nymph of the two-spotted bug, which is a major pest

can now be formulated.

of macadamia in Southern Africa
Development of a method to rear the potato tuber
Identification of pheromones for attracting stinkbugs

moth for research purposes in a small insectary or

in macadamias and an improved monitoring system

laboratory: The potato tuber moth (PTM) is one of the most

to prevent excessive kernel damage and increase

destructive potato pests in South Africa and its prevalence

profits.

in South Africa is documented. Recent statistics showed

In recent trials on Nelspruit experimental farm, males of

that the potato industry in SA recorded losses of up to R40

the two-spotted stinkbug that cause serious damage to

million per annum due to PTM infestations, and that PTM

macadamias, were observed to cluster around screen

was one of the major reasons for degradation of potatoes on

cages containing unmated females of the same species.

the fresh produce markets in South Africa in 2009 and 2010.

This observation is important because it points toward the

The potato industry has funded several research projects to

existence of a female sex pheromone that could possibly

address this problem, indicating that it is a primary concern

be used in the commercial monitoring of stinkbugs. The

for improving the productivity and sustainability of potato

ARC recently formed a partnership with Tshwane University

production in South Africa. Most of these projects involved

of Technology to analyse and develop pheromones for

using live specimens in the laboratory. It was therefore

commercial use. A number of traps for stinkbugs were also

important to develop rearing techniques that could be used

evaluated in combination with pheromone lures which were

by researchers without investing in mass rearing techniques

obtained from Plant Research International (Waginingen, the

that are time-consuming and expensive. All previously

Netherlands). In a similar exercise, obstruction traps (flight-

published methods involved large-scale rearing programmes

intercept traps) were used for the first time to catch individuals

for mass rearing. Methods to rear tuber moths in smaller

of the green vegetable bug Nezara viridula successfully.

containers as well as on racks for medium systems are

Future implications for agriculture are improved monitoring

described. These methods include new techniques for small

and decision-making, increased accuracy of sprays, higher

to medium rearing needs that will result in much reduced

quality of products and a range of environmental benefits

space, time and effort. It is estimated that the new method

due to an expected decrease in the use of pesticides.

will reduce the manpower by half, and the envisaged savings
will be approximately R2 300 per month.

Effective nematicide programme for control of
pineapple nematodes to increase yield and profits:

Development of a rapid screening procedure to

Nematode control forms a key part in pineapple production

effectively manage the risk of common scab of potato

and this expensive practice cannot be neglected if profitable

and to prevent further spread of the disease: Most of

yields are to be obtained. In a trial at Hluhluwe in KwaZulu-

the potato cultivars planted commercially in South Africa
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are susceptible to common scab, caused by Streptomyces
scabiei. A total of twenty-two Streptomyces strains were
evaluated for pathogenicity in planta (radish assay). Results
showed that the Streptomyces strains could be divided into
three different pathogenic groups: a) non-virulent, b) mildly
virulent and c) highly virulent. Common scab of potato
causes huge losses in the potato industry due to a reduction
in the cosmetic value of the produce. In 2006/7, 32% of
all the bags produced were discarded as a result of the
downgrading of potato consignments due to common scab
symptoms. When taking into consideration that the average
production of potato per annum is 180 million 10-kg bags,
then 57,6 million 10-kg bags are downgraded and rejected
as a result of this disease. This amounts to a total loss of R1,7
billion rand per year for the potato industry in South Africa.
The radish test (4–6 weeks) is a more efficient and timesaving screening assay for pathogenicity of Streptomyces
strains than the potato micro-tuber test (which can take from
8–12 weeks to complete). The advantages of the test is that
farmers can be notified sooner, and thus take corrective
action sooner, thus enabling them to limit their losses. This
will lead to increased income to the farmers and potato
industry as a whole. Ultimately, the improvement in the
pathogenicity screening technique will lead to a reduction in
the risk of common scab disease incidence and consequent
losses on potato tuber quality.
Development of management strategies for virus diseases of
potato: A new method was developed, namely a TaqMan®
PVY assay for detection of potato virus Y (PVY) infection in
infected plants using real time polymerase chain reaction
(PCR). The PVY assay was able to detect as little as 1 pg of
plasmid DNA containing the PVYN CP gene. The PVY assay
was applied to screen putative transgenic BP1 lines that were
transformed with the coat protein gene of the Hungarian
PVYNTN strain for the research project titled Food Security
by Improving Hungarian and South African Potato Cultivars’,
which was funded under the South African–Hungary bilateral
agreement. The results showed that none of the putative
transgenic lines contained any PVY DNA. The TaqMan® PVY
assay is thus a rapid and reliable method to screen putative
transgenic lines containing a CP gene for the presence of PVY
DNA. PVYNTN is a viral disease that affects all potato market
sectors including ware, processing and seed potatoes.
PVYNTN causes necrotic ring spot lesions on infected tubers,
thus affecting the cosmetic value of the potatoes. This leads
to the downgrading of infected seed potatoes according to
the South African seed potato scheme, thus contributing to
economic losses for seed producers. Infected potatoes are
also rejected at the markets and are unsuitable for use in
the processing industry, thus leading to economic losses to
commercial potato producers.
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Natural Resources
and Engineering

ARC – Plant Protection Research Institute
(PPRI)
MANDATE
The ARC Plant Protection Research Institute, located in
Roodeplaat northeast of Pretoria and at several strategic
areas around South Africa, has the mandate to provide
extensive and specialist knowledge of the organisms
that threaten agricultural crops and plants in natural
environments, to protect arable land, water resources,
natural biodiversity, and food security. Research is focused
on promoting economic and environmentally acceptable
Dr Sonja Venter: Acting Research Institute Manager

management strategies for pests, plant diseases, weeds

* (following Dr Rami Kfir’s retirement)

and invasive plants. The Institute has expertise for, and

(e-mail: sventer@arc.agric.za)

manages pollution of the environment, which includes
monitoring pesticide residue levels in agricultural areas to
mitigate agricultural and health risks.

The following strategic assets are maintained on behalf of
the state:

• the South African Rhizobium Culture Collection;
• the national collections of arachnids, fungi, insects, and
nematodes.
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ARC – Institute for Soil, Climate and Water
(ISCW)
MANDATE
The Institute for Soil, Climate and Water, located in
Pretoria, has a national mandate to carry out research and
development on the natural agricultural resources, viz. soil,
climate and water. It promotes the sustainable utilisation and
management of the agricultural natural resources by:
•

knowledge generation on the agricultural natural
resources continuum and individual agro-ecosystems;

•

innovative technology development;

Dr Mphekgo Maila: Research Institute Manager

•

research application and technology transfer; and

(e-mail: mailam@arc.agric.za)

•

scientific services.

ARC – Institute for Agricultural
Engineering (IAE)
MANDATE
The mandate of the Institute of Agricultural Engineering,
located in Pretoria, is to develop appropriate agricultural
engineering technologies for both small- and large-scale
agricultural producers.
The Institute complies with its goal and purposes through
partnership with provinces and joint ventures with the
private sector. The Institute participates in the development
Prof Timothy Simalenga: Research Institute Manager

and support of farmers country-wide by means of various

(e-mail: simalengat@arc.agric.za)

research projects, service delivery and training of required
skills in the four major agricultural engineering fields, namely:

47

•

mechanisation

•

irrigation and water use

•

renewable energy and

•

farm infrastructure and livestock structures
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Strategic Objective 1:  Generate,

creation of jobs and improve the nutritional status of the
community through the production of nutritious vegetables

Develop and Apply new

such as pumpkins, spinach, carrots and some indigenous
African leafy vegetables (morogo) that include Amaranthus,

Knowledge and Technology

Cleome or Corchorus.

KRA 1.1: Accurate prediction of risks
(drought/diseases and pests)

Performance testing of three new models of stainless
steel filters as well as performance tests of 8 micro
sprayers: The Institute has a number of test benches in the

Programme B: Modelling systems for
water-use efficiency and conservation

irrigation laboratory, which can be used to determine the
performance of various components of the irrigation system.
During the reporting year, a private farmer submitted three

Development

of

standards

and

guidelines

for

models of filters for testing in our irrigation laboratory.

improved efficiency of irrigation water from dam wall

A technical report was submitted, indicating the plates’

release to root zone application: Agricultural water is

optimum performance. Four bottom-base plates were

one of the scarce resources, which needs to be managed

assessed, evaluated and tested by the hydro Lab. Test

properly. This project aimed at developing standards and

results showed the wetting range of the micro-sprayers

guidelines for water-use efficiency in irrigation schemes.

varied between 2 m and 3 m. Private companies and future

The project has now been finalised and the final report was

irrigation farmers will benefit from the new filtering system.

submitted to the WRC and published in March 2011. It gives

The results will assist to determine the number of sprayers

a new framework for applying water-use efficiency in South

required per farm.

Africa as well as guidelines developed for scheme level and
on-farm level. These guidelines will serve as a benchmark
for all irrigation practitioners and farmers in SA to plan and
manage irrigation schemes efficiently.
Design and development of the Mukondeni Drip
Irrigation Farm for rural farmers in Limpopo: For
decades, smallholding farming has been recognised as the
backbone of African agriculture and food security. Upon
request of farmers in Mukondeni village in Vhembe district
of Limpopo, the Institute designed and development a drip
irrigation system for a 4,6 ha farm for vegetable production
for this rural community. A detailed design was completed
and a tender document, specifications and engineering
drawings prepared.

Sand filter being tested at the irrigation laboratory.

The drip system will benefit about 100 families that consist

KRA 1.2: Increased agricultural productivity

mainly of women and the youth of Munkondeni. According

Programme E: Agricultural mechanisation

to the local chief, the Munkondeni community had waited for
over 50 years for the conversion of the identified land into
full irrigation production. In order to show their commitment

Design of an animal-drawn planter for multi-cropping

towards this project, the community through the Limpopo

system for small-scale farmers: This project is carried

Department of Agriculture has already installed a diesel tank

out on behalf of the Eastern Cape Department of Agriculture.

close to the scheme which shall ensure an uninterrupted

Currently, communal farmers in South Africa use the existing

supply of diesel to drive the irrigation system pump. For

animal-drawn planter to plant the three crops by using

Munkondeni Farm to have a continuous supply of water from

the seed bin for maize and the fertiliser bin for beans and

the Mutale River throughout the year, an all-season water

pumpkins. This has been going on for a long time, which

abstraction sump was designed by ARC-IAE engineers. It is

shows that farmers are aware of the beneficial effects of

expected that the system will improve the standard of living

planting these crops simultaneously. The communal farmers

and economic status of the rural Munkondeni community,

usually mix beans and pumpkins with either a mixture of

reduce poverty and boost food security of the population

ground kraal manure and artificial fertiliser, or with ground

which consists mainly of youth and women, result in the

manure or in very few cases with artificial fertiliser only. The
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developed planter is expected to efficiently discharge the

Design and development of an improved prototype

fertiliser–kraal manure mixture and plant maize, beans and

of the chemical tea applicator: Investigation was carried

pumpkins in a row, and at a regular spacing to ensure mutual

out on two options to apply chemicals accurately for the

benefit through the symbiotic relationship of the crops. Maize

Rooibos tea sprayer, i.e. (i) a solenoid valve and timers option

and bean seeds will alternate in a row at regular spacing

which proved to be too expensive, and (ii) a mechanical

(0,5 m or 0,4 m or 0,3 m, etc.) and pumpkin seeds will be

pump driven by a wiper motor spray 10 ml at a time, which

placed at 1,5 m to 2 m spacing from each other but also in

provided the better option. The applicator was built and

the same row as maize and beans. Small-scale farmers will

tested in the Western Cape. The agricultural Rooibos tea-

benefit from this animal-drawn planter.

producing sector will benefit from this sprayer.
Design and development of a feedlot for the Jericho
community near Brits in North West Province: The
Jericho feedlot has been designed and constructed. A
final report is being compiled. The administration buildings,
construction of the feed processing unit, hospital pens as
well as earthworks have been completed. The whole of the
Jericho community will benefit from the supply of slaughterready cattle and subsequently fresh meat. This project has
the potential of creating 20 jobs for the community. Local
BEE contractors were used and this was one of the reasons
for the completion of the project taking one year longer than
anticipated. Five inexperienced contractors benefited and
gained valuable experience in this type of construction work.

a) Conventional seed-metering mechanism.

Jericho feedlot: Shade structures
b) A newly developed seed-metering mechanism
Design and development of a feedlot at Blouberg in
Development of a guide for machinery costing: One

Limpopo: The feedlot for the Blouberg community is in

of the major costs in any mechanised farming is the cost

the final stages of completion. The perimeter fence and

of owning and operating farm machinery. In order to assist

weighbridge projects have been successfully completed.

farmers to determine the costs of farm machinery, the

The new contractor has been appointed to complete the

performance of various implements have to be carried out.

feedlot pen portions of the contract. Once completed, the

A project funded by the Maize Trust involved testing of 19

whole community of the Blouberg area will benefit from fresh

different types of tillage implements. The test was done in

meat supply, as the construction of an abattoir forms part

North West Province and the results indicate the draw-bar

of the bigger development plan for the area. This project

power requirements for these different types of implements.

is a combined effort of the European Union, the Limpopo

Commercial farmers as well as small-scale farmers owning

Provincial Department of Agriculture, the ARC and the

farm machinery country-wide will benefit from this guide in

Independent Development Trust (IDT).

order to match their tractors to implements.  
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officers and farmers will be the beneficiaries of much-needed
information regarding their irrigation fields. In each case, the
farmers and about ten labourers for each farmer will directly
benefit from these schemes by means of improved crops and
better yields as well as improved working conditions.
Development

of

Integrated

broiler/aquaculture

engineering designs and tender specifications for
three rural communities for the Gauteng Provincial
Department of Agriculture (GDAEC): Aquaculture farming
is one of the focus areas of Gauteng to provide sustainable
food production and income to rural communities. The
Institute was contracted to design low-cost aquaculture
Blouberg feedlot in Limpopo

systems which will be integrated with poultry farming. Tender
specifications for the three sites have been completed, the

Development of livestock management systems

contractor has been appointed and construction progress is

using radio frequency identification (RFID): The current

about 50% at this stage. These three sites are at Vereeniging,

manual system of counting and weighing cattle takes much

Soshanguve and Magaliesburg. These will also serve as

time and inaccurate data is often the result. The RFID system

demonstration sites for other future and potential aquaculture

to support cattle handling and management to improve

farmers. As the feeding cost of fish amounts to more than

the manual management system has been developed.

60% of the input costs for aquaculture farming, the nutritious

The control software of RFID is currently being evaluated.

waste of the laying hens will be washed into the aquaculture

Cattle farmers will benefit from this development of the RFID

pond to be utilised as food for the fish in rural areas.

system by electronically obtaining information regarding

KRA 1.4: Increased use of renewable
energy sources

cattle weight, health and other management data.

Programme A: Renewable and bio-energy
mechanisms
Design and development of a biogas digester for the
University of Venda: The design for the biogas digester
was completed, and ARC-IAE is in the process of building the
digester with a local contractor. The Agricultural Engineering
students of the University of Venda will directly benefit from
this biogas digester through practical experiments for about
30 students per year. It also has a leverage effect in that
students will be able to disseminate the knowledge to their
own communities as well as their future employers.
RFID unit being tested
Radio Transmitter/Receiver unit with cattle crush
Implementation of CASP infrastructure projects in
the Free State: The CASP projects were implemented on
irrigation design and infrastructure development in the Mahlo
Maholo, New Beginnings, Klipdrift, Jacobsdal, Ladybrand
and Itereleng districts.  
Inspection of the fields and rivers or canals was conducted and
topographic surveys were carried out. Site visits and meetings
with provincial engineers, extension officers and beneficiaries
took place. Irrigation engineering designs and the compilation
Biogas digester dome under construction

of tender documentations were finalised. Engineers, extension
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Development of a bio-diesel reaction dynamics by ultrasonic

management in hotspot areas and to objectively measure

technology: The conceptual design for this technology,

the real impact of its interventions against a baseline.

which will be used to produce bio-diesel in a more efficient
manner, has been completed. The construction work is in
process and is scheduled to be completed by the end of
2011. The experimental phase will commence thereafter.
The fuel industry in South Africa is a multi-million rand
industry which will benefit through this research by means of
providing bio-diesel for the country’s needs. The agricultural
industry will also gain by higher demand for their sunflower
and soya bean produce.  

KRA 2.1: Delivery of natural resource
management solutions
Programme A: Characterisation and
quantification

LADA local assessments with farmers

Development

strategies,

Establishment and implementation of a cost-effective,

methods and tools to assess, quantify and analyse the

objective and statistically sound invasive alien plant

nature, extent, severity and impacts of land degradation

monitoring system for South Africa, Lesotho and

on ecosystems, watersheds and river basins as well as

Swaziland at a quaternary catchment level: The approach

carbon sequestration in drylands at a range of spatial

followed in the National Invasive Alien Plant (NIAP) Survey

and temporal scales: As one of the six pilot countries

initiated by the Working for Water (WfW) programme was to

participating in the global GEF-funded Land Degradation

determine the association between Invasive Alien Plant (IAP)

and

implementation

of

Assessment in Drylands (LADA) project, South Africa’s most

species and different components of the environment, namely

significant contribution was a detailed national assessment

soil, terrain and climate. The rationale of this approach is that

of land degradation and conservation for different land use

sampling orientated along an environmentally variable gradient

classes in all nine provinces. Information was collected through

contributes most to species occurrence and facilitates the

a series of Participatory Expert Assessment Workshops and

detection of maximum variation in an area by optimising the

will contribute to the understanding of land degradation and the

distribution of sample points. It was found that rainfall, soil

current response thereto at a national level. Local assessments

depth, clay content in the B-horizon and terrain, as well as their

involving local stakeholders were conducted at village level

interaction classes, contributed most to IAP species occurrence.

through a participatory process with emphasis being given to

It was necessary to establish a localised association of IAP

detailed qualitative and quantitative measurements, as well as

species with their environment. Because of this necessity, a

semi-structured land-user interviews.

classification based on environmental association was applied
to a tertiary catchment level for the entire study area following

The primary outcome of the LADA assessments was

an innovative sampling approach that was specifically designed

extended knowledge on the severity and distribution of land

in cognisance of the project’s objective/s.

degradation and conservation. The secondary outcome
comprised national, regional and global capacity building

The negative impact of IAP species on natural areas and

to enable the design, planning and implementation of

agricultural land has been extensively researched. Though

interventions to mitigate land degradation and to promote

numerous mitigation strategies and programmes, such as

sustainable land-management practices. On a local level,

WfW, have been implemented, such initiatives require objective

selected communities in the study areas covered by this

compilation of data on the spatial distribution of IAP species

initiative gained insights in land-degradation processes and

(range and abundance) at the required scale in order to guide

the benefit of sustainable land-use practices.

the planning process and implementation/monitoring of spatial
changes in the distributions of IAP species.

LADA assessment methodologies have positive future
application and impact possibilities at different temporal and

The developed monitoring system allows the WfW programme

spatial scales in South Africa. The methodologies make it

to plan operations into the future by combining the occurrence of

possible to accurately determine what needs to be done to

invaded areas with selected ancillary data such as the geographical

address land degradation and to enhance sustainable land

distribution of unemployment, and facilitates the identification and
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implementation of well-planned job-creation projects in the most
needed areas where invader plants are present.

Western Cape mountain catchment area being
cleared of alien invader vegetation (invaders can be
seen on the right of the picture)
Figure: IAP infestation map for South Africa, Swaziland

Programme C: Integrated sustainable use
and management of natural resources

and Lesotho

Development of standards for agricultural wateruse efficiency in Gauteng for Gauteng Department
of Agriculture and Rural Development (GDARD): The
project addressed the following key areas: (a) sustainable
water-use efficiency; (b) promotion of sustainable wateruse efficiency; (c) promotion of effective communication
in the agricultural sector; (d) crop water management and
improvement of water-use efficiency policy reviews; and (e)
analysis of agricultural water availability.
To comprehend the current water-use efficiencies in
Gauteng, a survey was carried out where 55 smallholding
Prosopis species invading water course in an arid

farms or food security gardens were visited and evaluated.

landscape

The purpose of the study was to evaluate: i) the level of
adoption of irrigation scheduling and the methods used; ii)
water-use efficiencies and management strategies used; iii)
agricultural productivity; and, iv) how institutional variables
impact on the performance of the smallholding irrigation
farms of Gauteng.
Structured interviews, questionnaires and field evaluation
using ARC evaluation equipment were used to extract
the information from the farmers. The results showed that
58% of the farms evaluated used fixed irrigation cycles
regardless of crop growth stage and type, soil type and
climate. However, not all the methods that were used by the
farmers in the province at that stage were suitable, with only
26% of the smallholders performing satisfactorily according

A colour infrared aerial image of Prosopis (scarlet

to SABI norms. It was also found that farmers require

colour) invading the banks of a farm dam. The image

training in the correct management of irrigation systems in

was captured with the ARC’s ARCEagle multispectral

order to improve production and food security within the

imaging system.

smallholding farming sector of Gauteng. It was concluded
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that the irrigation management of the smallholding schemes

These technologies also helped to improve the livelihoods

of Gauteng was poor. The study also revealed that simpler

of many community households in the Free State, Eastern

and much more accurate irrigation scheduling practices

Cape and Limpopo where the majority of household

need to be presented to farmers followed by training. It was

members live below the poverty datum line. Community

further revealed that none of the farmers throughout the

members were assisted to identify old and dysfunctional

province practiced improved irrigation methods.

institutions and institutional arrangements and to compile
new structures that contributed to improved production

All the extension officials of GDARD have been capacitated

in

and the farmers have been involved with the irrigation

Community members and extension officers were taught

homestead

gardens,

croplands

and

rangelands.

evaluation in order to understand and manage their irrigation

different RWH&C technologies and received formal and

systems properly.

informal training on various aspects of sustainable crop and
rangeland production at farmers’ days and workshops.

The development of computer software for in-field
evaluations of performance of irrigation systems: The

By

computer software program has been completed and two

RWH&C techniques in homestead gardens, croplands and

short courses have been provided to 50 individual designers

rangelands, capacitated community members were able to

to assist them with the evaluation of in-field irrigation

improve agricultural production in their villages. Croplands

systems. Irrigation farmers in South Africa will benefit from

that had not been cultivated for more than 20 years are now

these computer software programs for in-field evaluations of

once again being used productively and the quality of the

their irrigation systems’ performance.

implementing

suitable,

agro-ecosystem-specific

rangelands has been improved through rotational grazing
and implementation of a proper vegetation monitoring
system and by limiting livestock numbers according to
the carrying capacity. Participating community members
now have the skills and knowledge to properly implement,
apply and maintain the RWH&C structures, to apply sound
management practices like the application of fertilisers at
appropriate levels, weed and insect control, and to transfer
the technologies to other community members/communities.
Extension officers received extensive training and are now
better placed to provide community members with the
necessary support and assistance. Various government
departments have bought into the project and have pledged
their commitment to improve the level of service delivery
within the targeted villages.

In-field performance evaluation unit for irrigation
systems
Development,

introduction

and

application

of

rainwater harvesting and conservation practices
to address food insecurity and poverty, as well as
the conservation of natural resources in rural areas
in the Free State, Eastern Cape and Limpopo: Basic
and action-oriented research was conducted on rainwater
harvesting and conservation (RWH&C) practices with the
assistance of the respective provincial Departments of
Agriculture and financial support from the Water Research
Commission. Both on-station and on-farm experiments were
conducted on croplands and rangelands in each province
and demonstration plots were laid out at homesteads.

In-field rainwater harvesting technology

The RWH&C technologies improved rainwater productivity
and increased crop yields at the study sites that are situated
in semi-arid areas with low production potential clay soils.
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as well as improving soil structure. Soil health improvements
are manifested in increased microbial diversity and enzymatic
activity. Lower soil CO2 flux was measured under CA cropping
systems compared to conventional maize cultivation, indicating
that CA can reduce greenhouse gas emissions.

and resultant good maize yield
Quantifying effects of conservation agriculture on soil
health, as well as on crop growth and yield: The aim
of this multidisciplinary project involving three ARC institutes
(ISCW, PPRI and API) is to compare the effects of conservation
agriculture (CA) with conventional farming practices, covering

Cowpea and maize rotation as part of a CA practice

topics such as soil water and soil temperature, aggregate
stability, soil nutrient cycling, soil microfauna (nematodes), soil

Implementation of an eco-technology programme to

microflora (bacteria, mycorrhizae, pathogenic fungi), greenhouse

promote conservation agriculture in selected farming

gas emissions, biomass and grain yields, weeds and economic

communities of Limpopo using an action research model:

aspects.

After the initial action research phases of stakeholder analysis,
diagnosis and planning, an awareness strategy earmarked the

Since the effects of CA practices may take several years before

start of a learning process which was followed by season-long

they can be noticed, it was surprising to see that after only three

training of farmers and extension officers. At least 25 farmer-

growing seasons, the effects of CA were already measurable

led trials (experimentation) were also established in each study

at the Roodeplaat trial site. Plots where maize was rotated with

area to provide the basis of training and the adoption of farming

legumes (especially cowpea) significantly improved soil quality

practices and CA technologies by farmers. A range of social

by increasing nutrients such as nitrogen. The reduced tillage

learning events, involving key stakeholders, were frequently

and crop rotation practices improved soil water storage, and

organised (e.g. weekly, monthly and quarterly). These events

aggregate stability. This led to a significant increase in biomass

proved to be a dependable platform that allowed farmers to

and yield. Maize grown under reduced tillage plots performed

provide feedback and to reflect on key project activities.

better, with maize monoculture consistently performing poorly.
Weeds were much more prevalent under conventionally tilled

Experimentation (or experiential learning) was used to develop

plots, and on average, weed biomass was about three times

farmers’ capacity to experiment with CA technologies and

higher on these plots compared to reduced tillage plots. Effects

to adapt their practices to CA principles and management

of CA on soil microfauna and flora are still inconclusive. However,

practices. The intention was to improve the innovation capacity

some trends already suggest a positive influence of CA practices

among various stakeholders, with the farmer-led experiments

on soil microbiological life.

being closely integrated with season-long training and social
learning. The latter process facilitated learning and sharing in

So far, the results obtained at this CA trial are good news for

a social manner, leading to improved farmer networks and

both small-scale and commercial farmers. Practising the right

innovation systems.

form of CA can increase food security for small-scale farmers
and substantially reduce input costs. Inclusion of delayed

The expected impact of the eco-technology programme is to

intercrops or winter crops in the cropping cycle can make

empower participants with new knowledge and skills, to be

livestock integration possible by providing fodder during winter

self-reliant, and to enable them to identify, develop and adapt

months. Commercial farmers could benefit from reduced input

CA technologies for sustainable crop production. This process

costs, increased yields and similarly scaled profit margins.

is expected to reach more beneficiaries in the next few years

Trends indicate that CA practices impact positively on soil quality

as it gains momentum. The programme has had notable

through increasing soil carbon content and soil water storage,

achievements in the first period of which training, experimentation
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and the introduction of equipment to a core group of beneficiaries

Maintenance and expansion of the phytopathogenic

are the most important. High levels of awareness and interest,

bacterial and rhizobial strain collections to provide

and reasonable levels of knowledge and skills on CA have been

a reference tool for research and diagnostic

generated by the programme. These achievements demonstrate

comparisons:

that the programme is well positioned to deliver on its medium-

Protecting Bacteria (PPPPB) collection, and the South

and long-term goals.

African

The

Rhizobium

Plant
Culture

Pathogenic
Collection

and

Plant

(SARCC),

are

important phytopathogenic bacterial and rhizobial strain
reference tools used for research activities and diagnostic
comparisons. The ARC-PPRI is responsible for the
maintenance and expansion of these collections, which
enable researchers to provide accurate information on
biological and geographical information, host types and
rarity. The collections were expanded by more than 500
phytopathogenic bacterial and rhizobial strains, allowing
ARC researchers to provide improved diagnostic services,
and enabling clients to increase their crop production.
Developing more accurate identification profiles of
nitrogen-fixing Rhizobial strains to increase crop
production and improve incomes: The incorporation of
Training session on CA for farmer beneficiaries in

legumes – inoculated with effective strains of Rhizobia – into

Limpopo

crop systems, provides farmers with an eco-friendly and costeffective method of enhancing nitrogen fixation, and improving

KRA 2.2: Maintenance and use of national
assets

soil quality. The ARC-PPRI has been the curator of the South
African Rhizobium Culture Collection (SARCC) since the
1960s, and currently holds more than 2 000 Rhizobia strains.

Programme A: Maintenance of national
assets

The SARCC, registered with the World Federation for Culture
Collections, supplies well-tested, atmospheric nitrogen-fixing
Rhizobium and Bradyrhizobium strains, for all important crops

Testing of dripper models for the irrigation sector: A total

cultivated, especially using conservation agricultural practices.

of nine dripper models were tested for their performance on

Legumes inoculated with these Rhizobia form root nodules

the dripper test bench in the irrigation laboratory as part of a

(Fig.1), the Rhizobia absorb nitrogen from the air, and then

WRC project. The performance indicated that all the drippers

convert it into a useable form in the root nodules. This process

were of a high quality with good uniformity. The data have been

stimulates plant growth, improves plant yield, and creates highly

incorporated in a knowledge-based system. These drippers

fertile soils. When a good symbiotic relationship is formed, no

could be recommended to be used by irrigation farmers

additional nitrogen needs to be applied, resulting in major cost

country-wide as well as internationally. Designers can also use

savings to farmers. Until recently, the rhizobial strains have

this for the technical design of drip irrigation systems.  

been identified according to their morphological and growth
characteristics. However, the ARC is now generating 16S r
RNA sequence profiles for many of the strains in the SARCC
collections, including the commercial strains. These profiles
have allowed researchers to group strains with known genera
and provide a more accurate identification and inoculant
provision service. This ultimately leads to farmers having access
to more effective Rhizobia strains, increasing crop production
and improving incomes.

Testing of drippers on the drip test bench
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input resulted in a major change to the new protocol. The
presence of G. citricarpa on fruit can only be confirmed by
a combination of various morphological characteristics and
molecular detection methods. The molecular diagnostic
protocol was changed and optimised to enable differentiation
between the CBS pathogen and a newly described, closely
related Phyllosticta citriasiana Wulandari, Crous & Gruyter,
which causes citrus tan spot. The ARC is therefore able to
perform at a competitive international level.
Maintenance and expansion of the national collections
of insects, arachnids, nematodes and fungi to support
the DAFF in ensuring national food security and to
provide an enabling environment for increased and
sustainable agricultural production: The ARC-PPRI,
and more specifically the Biosystematics Programme, is
mandated to maintain and expand the national collections
of insects, arachnida, nematodes and fungi. The ARC-PPRI,
through the Biosystematics Programme, actively supports
Good nodulation formed on roots, and increased plant

the DAFF Agricultural Production sub-programme which

production, of an indigenous legume inoculated with

focuses on “ensuring national food security, and on creating

rhizobial strain XBU3 (left), compared to the control

an enabling environment for increased and sustainable

(right).

agricultural production”. Biosystematics is a unique centre
of expertise, providing vital taxonomic and basic biological

Developing improved molecular diagnostic protocols

information on all agriculturally important organisms

for internationally important quarantine organisms,

in Southern Africa. The enhanced knowledge of these

to protect the agricultural trade sector from potential

organisms enables the ARC, stakeholders and farmers

economical disasters: The International Plant Protection

to make informed decisions on control and management

Convention (IPPC) Expert Working Group, with 177

strategies. During 2010/11, a vast amount of taxonomic

signatories, is central to the development of diagnostic

research was undertaken on various pests and beneficial

protocols for internationally important quarantine organisms,

organisms of agricultural importance in South Africa, with 41

and is recognised as the global standard-setting body for

peer-reviewed scientific articles published. Large sections

phytosanitary issues by the World Trade Organisation,

of the national collections are currently being databased,

Sanitary and Phytosanitary. Recent developments and

to allow for the taxonomic and geographic information of

improvements in the molecular detection of Guignardia

the specimens in the collections to be available to a wider

citricarpa Kiely, a fungus causing citrus black spot (CBS),

scientific audience.

propelled the IPPC Expert Working Group to update the
previous citrus black spot (CBS) diagnostic protocol on

Provision of vital diagnostic and advisory services

fruit. The ARC-PPRI is recognised as an international expert

to national and international clients to reduce the

CBS, and was requested to review the IPPC diagnostic

risk of the introduction of new pests/diseases into

CBS protocol by the technical leader and coordinator of the

South Africa: The Institute continued to provide a vital

IPPC Expert Working Group. Citrus black spot (CBS) is an

diagnostic and advisory service to national and international

economically important quarantine disease which hampers

clients on insects, nematodes, arachnids and fungi, with

fresh fruit trade. The organism is therefore a phytosanitary

more than 900 sample batches screened. These unique

risk associated with the export of fruit from CBS-positive

diagnostic and identification services are vital to improve

regions to especially the European Union (EU) and the United

our knowledge of organisms of phytosanitary importance,

States of America. Accurate detection and identification of

and to reduce the risk of importing new agricultural pests/

this disease is essential, since all commercial citrus cultivars

diseases into the country, which could effectively destroy

are susceptible to it. In terms of production, citrus is a primary

a sector of the agricultural industry. An example of this

fruit crop, with more than 120 million metric tonnes produced

was the identification of a plant-feeding mite (Colomerus

annually. Apart from the loss in market access, economic

oculivitis) – not previously known to occur in South Africa

losses attributed to CBS include premature fruit drop, lower

– that was intercepted on imported grapes by inspectors of

market value, and higher production costs. The ARC-PPRI’s

the Directorate Plant Health. Through the dedicated efforts

Agricultural Research Council Annual Report 2010/2011

56

KRA 3.2 Improved pre-harvest, harvest and
post-harvest technologies

of the Biosystematics staff, the ARC was able to assist the
Department in preventing a potentially serious threat to the
wine industry.

Strategic Objective 3: Enhance

Programme A: Develop improved
pre-harvest, harvest and post-harvest
technology

Nutrition and Food Safety

Development and testing of an essential oil processing
plant: The essential oil processing plant has been developed

KRA 3.1: Increased access and availability
of quality and safe, nutritious food

technologies in the rural areas needs further encouragement.

Programme D: Broadening the food base

growing pharmaceutical and alternative health industries. At

Improving mushroom production knowledge and

overseas. An assessment should be undertaken in order to

and proved to be successful. The uptake of essential oil
It has great potential for future essential oil production for the
present, most of the essential oils are being imported from

technology transfer, to enable communities to improve

determine suitable crop production areas as well as identifying

their production outputs and alleviate poverty: In order

farming entrepreneurs interested in processing essential oils.

to enhance the ARC’s knowledge of mushroom production
in order to enable the ARC to improve technology transfer to

Essential oils are generally regarded as high-value, low-volume

communities, Dr Susan Koch visited the People’s Republic

commodities making the enterprise ideal for both emerging

of China as part of a South African delegation to investigate

and commercial farmers. Essential oil prices vary between

co-operation

Chinese

R400 and R8 000/litre. There are many potential growing areas

researchers (Fig.2). The emphasis of this study tour was on

between

South

African

and

and each farming enterprise with an essential oil processing

the production of edible mushrooms, in particular oyster and

plant can create approximately five direct jobs as well as 20

winter mushrooms. China is currently the largest producer

indirect job opportunities.

of mushrooms in the world, and mushrooms form a daily
part of their diet. Most of the mushrooms are produced on
a medium to large scale, and as it is an age-old industry
in China, the ARC was able to glean a vast amount of
information. ARC staff received hands-on training regarding
substrate preparation and the production of spawn. The
methodologies mastered will soon be implemented at two
mushroom production communities in Gauteng, with the
aim of improving production outputs and further alleviating
poverty by enabling communities to market and sell their
mushroom production.

A mobile essential oil extraction plant

Bagging of mushroom substrate in China.
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Strategic Objective 4: Enhance

six Hakea infestations in the Western and Eastern Cape, and
the efficacy and spread of the agents is regularly monitored.

the Ability of the Agricultural

Introduction of two biological control agents against

Sector to Manage and Mitigate

IAPs to reduce IAP infestation and the resulting negative
economic and ecological impact: Historical release of

Risks

Cornops (Fig.3). The semi-aquatic grasshopper, Cornops
aquaticum, was released as a new insect biocontrol agent

KRA 4.2: Solutions for the prediction and
management of pests, diseases, weeds
and alien invasives

against the invasive aquatic weed, water hyacinth (Eichhornia
crassipes). Specimens of Cornops collected by the ARC-PPRI
in Brazil, Trinidad, Venezuela and Mexico from 1995 to 1997
have been maintained in quarantine for the past 15 years,

Programme B: Integrated weed
management

while a long-term investigation involving host range testing
on the grasshopper, was completed in 2001, and extensive
ecological interaction studies with other biocontrol agents

Investigating the use of biological control agents

on water hyacinth, were completed. Following permission to

to control invasive alien plants (IAPs), to reduce the

release, the Cornops grasshoppers were released at two initial

negative impact of IAPs on agricultural production and

sites, namely near Muldersdrift in Gauteng during January

community water resources: Invasive alien plants (IAPs)

2011, and at the Tongaat Sugar Estate, KZN, in early March

cover some 10 million hectares in South Africa, interfere with

2011. A follow-up trip to Muldersdrift found that grasshoppers

agricultural activities by encroaching upon arable land, and

were still surviving and feeding, and damage to the leaves of

use up valuable water resources. It is estimated that 7%

hyacinth plants was observed. Water hyacinth is considered

of the country’s mean annual runoff is lost through water

the world’s worst invasive water weed. In South Africa, it is a

transpiration by the IAPs, reducing the water available to

major weed problem, especially on eutrophic waterways with

rural communities. The cost of controlling IAPs inflates crop

a high nutrient content, where growth of the weed outstrips

production costs dramatically. South Africa is classified

the impact of the current suite of biocontrol agents already

among the three world leaders in the field of biological control

released. Cornops grasshoppers produce significant feeding

of invasive plants, and the ARC-PPRI currently manages a

damage to water hyacinth plants in the laboratory and we

large project for the Department of Water Affairs, Working for

consider that this biocontrol agent has good potential to

Water Programme (WfW), to investigate the use of biological

damage plants in the field, especially on eutrophic waterways

control agents to curb the spread of IAPs in South Africa.

in frost-free areas.

This research involves the collection of natural enemies from
their source of origin (countries outside South Africa), testing
their efficacy against the IAP under quarantine conditions,
releasing them in the field after official release documentation
is received, and monitoring their efficacy and spread after
release.
The research undertaken by the ARC has produced
excellent results. Many released agents have established
and dispersed, and have significantly impacted on the target
weeds. This has prevented further spread of these weeds,
and has protected the South African biodiversity by reducing
chemical and mechanical control measures.
Staff members of the Villiersdorp Working for Water (WfW)

Release of Cornops aquaticum on water hyacinth

alien invasive clearing team were trained by the ARC-PPRI

in Gauteng.

on how to collect biological control agents for Silky Hakea
(Hakea sericea). The WfW members collected hakea fruits in

First release of biocontrol agent against Chromolaena. The first

the mountains near Steynskloof Dam, and inspected these

release of the promising biological control agent, Lixus aemulus,

fruits for eggs deposited by the biological control agent, the

a stem-boring weevil, was made against the very serious invasive

hakea seed moth (Carposina autologa). More than 3 000 fruits

weed, Chromolaena odorata, which has been described as

containing eggs were then released as biocontrol agents into

South Africa’s worst terrestrial weed. Dense infestations of
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Chromolaena are choking vast areas of the coastal belt of KZN

industry in South Africa: The ARC-PPRI assisted the

and are having a severe economic and ecological impact by out-

Department of Agriculture, Fisheries and Forestry (DAFF) and

competing indigenous vegetation. This is of special concern in

the SA Beekeeping Industry in the development of an American

the KZN game park areas where biodiversity is being negatively

Foulbrood (AFB) Management Strategy, and the promulgation

affected. The costs of clearing this vigorously growing weed

of regulations for the control of AFB. AFB is a serious bacterial

by herbicide application and manual control often exceed the

disease of honeybees that results in the collapse of honeybee

economic value of the land, making biological control the only

populations. The deciduous fruit export industry in the Western

sustainable control option. After being maintained in quarantine

Cape, with a value of R3 billion per annum, is at threat due to

at Cedara for many years while rigorous host specification

a decline in honeybee pollination services resulting from bee

testing was undertaken, the first release of 92 Lixus adults

diseases.

was made near Umzumbe on the KZN South coast in March
2011. The South African Sugarcane Research Institute was also

Developing management strategies for the control of

provided with an initial culture of 67 adults in November 2010 so

plant diseases on lupine and canola to ensure sustainable

that a mass rearing programme can be initiated by Working for

production and food security: Research on agricultural plant

Water. It is hoped that the impressive damage caused by Lixus

diseases is of vital importance to the country, as all farmers –

in the laboratory will be translated into a noticeable impact on

commercial and small-scale farmers – are threatened by crop

Chromolaena infestations in the field. This is an important step

losses from various plant diseases. The Institute focuses on

towards the sustainable management of possibly South Africa’s

researching the various factors affecting the development and

most serious weed. Follow-up surveys will be undertaken to

spread of plant diseases, and their effective control. Lupine

monitor establishment and spread of the agent.

and canola farmers in the Western Cape suffer significant
losses due to damping-off and root rot diseases, caused by the

Programme C: Integrated crop and animal
disease/pest management

fungus Rhizoctonia solani. Several methods with potential for

Developing environmentally safe methods of controlling

lupine cultivars were screened for disease resistance, seed

agricultural pests to reduce pesticide usage and improve

treatment and biological control using different antagonistic

food security and household incomes: The research

Rhizoctonia strains. All canola cultivars tested were highly

emanating from the ARC-PPRI focuses very specifically on finding

susceptible to a specific group of strains, but showed different

environmentally safe methods of controlling agricultural pests and

responses to infections. As expected, seed treatment with various

the management of Rhizoctonia diseases were evaluated by the
ARC-PPRI under glasshouse conditions. Eight canola and eight

diseases. One of the research focuses is to investigate the use of

fungicides significantly increased the survival of specific canola

biological control agents – natural enemies – of agricultural insect

and lupine cultivars. An important finding is that antagonistic

pests such as the diamondback moth. The diamondback moth,

strains were effective in protecting lupine from infections. Results

Plutella xylostella, (DBM), is a serious pest of brassica crops in

obtained in this study will contribute to management strategies

South Africa. Unfortunately, repeated spraying of insecticides

against this disease.

produces insecticide resistance in DBM populations, while

KRA 4.3: Developed and Sustained
Expertise and Technical Advisory Services
to Support the Management of Natural
Disasters in Agriculture

reducing populations of parasitoids which are natural biocontrol
agents. The ARC-PPRI is a leader in research using biological
control agents to curb this pest. Current field work results show
that a threshold can be attained, where reduced application
of insecticides leads to an increased population of beneficial

Programme B: Monitoring of natural
resources and impact assessment

biocontrol agents. The biocontrol agents are thus able to build
up populations to a point where they can economically sustain
pest control. The implication of this is that farmers can eventually
rely on biological control agents to control DBM, thereby saving

Improving the monitoring of migratory pests in

costs and protecting the environment. Growers involved with

the SADC region to ensure regional food security:

the field trials at Dennilton and the Baviaanspoort Prison, have

The ARC-PPRI has the expertise to be able to monitor

learnt that utilisation of the threshold not only reduces insecticide

the movement and distribution of migratory pests in the

applications by up to 80%, but also improves the quality of their

SADC region, and specifically the larger grain borer,

cabbage crops. The improved appearance of the leaves attracts

locusts, African armyworm, and red-billed Quelea

a higher sale value, thus improving their income.

birds. These migratory pests do not respect political
boundaries, and can cause serious devastation of crops

Developing a management strategy for American

if they are allowed to invade a country, or escape to

foulbrood disease (AFB) to protect the beekeeping

neighbouring countries. The mandate of the Information
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Core for Southern African Migrant Pests (ICOSAMP),

pesticide residues in the air above the Groblersdal area.

initiated and co-ordinated by the ARC since 1999,

This analytical method has enabled AVCASA to study

was officially handed over to the International Red

data in the ARC report on possible levels of specific

Locust Control Organisation of Central and Southern

pesticides that may have occurred in the air over the

Africa (IRLCO-CSA) in 2009. However, SADC countries

Groblersdal area. Such information is critical to the

requested further collaboration on a field handbook on

building up of a general picture of the dynamics of

migratory pests, to be used by all countries in the SADC

possible pesticide concentrations in this environment,

region. This book is now nearing publication.

and can provide a basis for any future strategies
concerning pesticide use. In this manner, any future

The Southern African Development Community, Food,

exposure of the 50 000-strong Groblersdal community

Agriculture and Natural Resources (SADC FANR), the

to pesticides used by the farmers, and the impact on

Plant Protection Technical Committee and the FAO

their health, can be minimised.

(SADC sub-region), identified a shortage of trained
phytosanitary officials at all SADC border posts able to
identify quarantined pests and diseases on agricultural
products entering their country. A handbook, Field guide
to pests and diseases of phytosanitary importance in
the SADC region was produced. This book can be used
as a ‘tool’ by these border post officials for the easy
identification of pests and diseases of phytosanitary
importance to the SADC region. The ARC-PPRI was
appointed as the editor.
Developing

a

method

to

detect

high-volume

concentrations of air-borne pesticide residues
to ensure human and animal health: Throughout
the year in the Groblersdal area, there is constant crop
spraying with pesticides containing organophosphates
and carbamates. The community, consisting of about
50 000 people, are possibly exposed to such pesticides.
In fact, there has been much recent controversy in the
Groblersdal area, concerning alleged health problems
attributed to the presence of pesticide residues in the
air. Children are particularly vulnerable to the effects of
pesticides, as they eat and drink more per kilogram of
body mass than adults. The ARC-PPRI was contracted by
AVCASA – who have been involved with an investigation
into these allegations – to undertake regular, highvolume monitoring of air-borne pesticide residues in
this area. A single extraction multi-residue method
was developed by the ARC-PPRI Pesticide Analytical
Laboratory, to detect 3 pesticides in poly-urethane foam
filters (PUFs), the matrix used to trap high-volume airborne pesticide residues. Based on a comprehensive
literature survey, several extraction methods were
tested. Sorbent extraction technology was implemented.
A simple extraction method was eventually used. A gas
chromatograph/mass

selective

detector

(GC/MSD)

in the single ion monitoring (SIM) mode was used to
selectively determine the target analytes suppressed by
interferences from the PUFs, through careful selection
and monitoring of specific ions. The use of this analytical
method has provided AVCASA with a solution to detect
Agricultural Research Council Annual Report 2010/2011
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Field Crops

MANDATE
The Field Crops Division consists of the ARC-Grain Crops
Institute, with its main campus in Potchefstroom, the ARCInstitute for Industrial Crops in Rustenburg and the ARCSmall Grain Institute in Bethlehem.
The Division is mandated to conduct the needed research
and do the desired development and technology transfer,
to ensure a productive and competitive agricultural industry
as well as a food secure South Africa. There is a specific
focus on increasing agricultural productivity, to enhance
competitiveness and to lower risks of the total value chain.
Dr C le Roux: General Manager

The Field Crops Division does basic and applied research

(email: lerouxc@arc.agric.za)

in each of the nine provinces on 16 food and fibre crops
(maize, sorghum, dry bean, groundnut, sunflower, soybean,
tobacco, cotton, wheat, barley, oat, hemp, pearl millet,
Bambara groundnut, cassava and cowpea).

Strategic Objective 1: Generate,
Develop and Apply new
Knowledge and Technology
KRA 1.2: Increased agricultural productivity
Programme A: Agricultural Biotechnology
The Biotechnology Laboratory at ARC-GCI uses newly
developed technology to optimise promising germplasm
and fast-track breeding programmes, greatly improving our
efficiency in plant breeding.
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Marker-assisted selection was applied to 500 dry bean using  

such as HPLC and RT-PCR. This intervention resulted in her

molecular markers for rust and anthracnose resistance and

being fully competent in Aspergillus identification and also in a

to 96 wheat lines for stem rust while markers for high oleic

newly submitted project proposal with her on the identification

acid content in groundnuts were optimised, Five hundred

and management of mycotoxin-producing Fusarium and

and twenty six ARC high potential maize breeding lines and

Aspergillus species. Thus, capacity building and cooperation

inbreds were fingerprinted in duplicate with 85 SSR markers.

were extended beyond the borders of South Africa.

The genetic markers were chosen to be representative of
the whole maize genome, enabling the breeders to group

Characterisation of Russian wheat aphid biotype: The

these lines in appropriate heterotic groups and speeding

ARC’s world renowned expertise on the integrated control of

up the release of new maize lines to ensure a food secure

the Russian wheat aphid (RWA) was requested by the winter-

South Africa. A course on marker assisted selection as

wheat breeding programme of CIMMYT in Turkey. A survey of

applied to the Africa Biofortified Sorghum project was

prevalent Russian wheat aphid strains throughout the major

developed and organised for three international attendees.

wheat-producing areas of Turkey was conducted. Infestation

The use of marker-assisted selection will greatly reduce the

levels varied between 1 and 60% and were prevalent in 65%

time needed to develop and release a new cultivar with the

of fields sampled. The ARC’s valued inputs led to a first-ever

required characteristics.

database on genes effective against the RWA in Turkey, a fasttracked Turkey breeding programme and a wealth of newly

Identification of cultivars for the protection of intellectual

acquired germplasm for South Africa.

property is very important. Fingerprinting techniques were
applied to 38 groundnut and three sunflower cultivars, some

Development of biological control strategies for major

of these for private companies. A new fingerprinting method

pests: Dr Chun Chen, an international leader in fungal parasitism

for identification of sorghum was also developed. These

of cereal aphids from Zhejiang University in China, visited the

molecular techniques were also applied for the identification

Insect Pathology unit in Bethlehem for three months, in an effort

of 30 nematode, 64 fungal and 27 yeast samples. This

to establish in vitro cultures of the fungus Pandora neoaphidis,

improves the accuracy of these identifications.

the most prevalent pathogen of cereal aphids in South Africa.
Surveys in the Western Cape, Eastern Free State and KwaZulu-

Programme C: Plant protection

Natal lead to the culturing of indigenous P. neoaphidis strains as
a first step in the development of a biological control agent of

The study and identification of pathogens of maize

cereal aphids in South Africa. Dr Chen also trained the staff at

and mycotoxins they produce: A mycologist and senior

the Insect Pathology Unit in these techniques.

lecturer at the school for Biological Science, University of
Nairobi, was trained by researchers of ARC-GCI in Aspergillus

The ARC-Small Grain Institute (ARC-SGI) was a partner to a

species identification as well as aflatoxin detection techniques

successful EU-funded project proposal “Use of bio-pesticides
for control of sugarcane white grubs”. As one of the outputs,
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the Institute hosted a multi-party consortium meeting that

furthermore highlighted the dire need for an awareness

was attended by 19 scientists from seven countries. ARC-

programme amongst the rural producers on proper production

SGI’s Insect Pathology Quarantine Facility is now receiving

and storage systems. The resulting data were also published in

dead and diseased insects from collaborating countries for

a peer-reviewed scientific journal.

the isolation of enthomopathogens, which are being screened
for their virulence and possible commercialisation by a private

Identification of new pests and diseases of wheat: An

company. If successful, this may lead to a cost-effective and

alert by barley and wheat producers of the irrigation areas

environment-friendly white grub control measure for various

between Viljoenskroon and Douglas led to an investigation

countries apart from South Africa.

by the ARC-SGI. As a result, a new caterpillar insect (to these
crops) that is a defoliator consuming large parts of wheat and

Dr Judith Pell from Rothamsted Research in the UK and

barley leaves and barley heads and causing up to 50% crop

specialist in Conservation Biological Control (CBC) was hosted

losses within a period of 10–14 days was identified. This new

at the ARC-Small Grain Institute to assist with the choice and

pest outbreak, which attracted significant interest from the

implementation of the best suited CBC strategies under South

media, was later positively identified by the ARC Plant Protection

African wheat production conditions. Apart from presenting a

Research Institute as Leucomia loreyi or false armyworm. The

seminar, networking with and the training of two ARC senior

ARC’s intervention significantly assisted the producers with a

scientists, she also experienced in-field conditions under which

provisional control strategy and we are also in the process of

wheat is grown in South Africa. She assisted with developing a

submitting a new project proposal to prevent further outbreaks.

CBC strategy and is also a partner on a newly submitted EU-

Programme F: Agricultural production

funded project proposal.
Increasing maize production through development of
cultivars resistant to major diseases: Utilising genetic
resistance to control maize diseases remains highly effective
and productive in South Africa. Continuous input in this regard
resulted in the identification of seven maize inbred lines with
high levels of resistance to the most important northern corn
leaf blight and grey leaf spot diseases. These lines are currently
being utilised by our maize breeders in the development
of resistant high-performing maize lines, which will also be
of significant value to the private sector and industry. These
findings also led to a peer-reviewed scientific article.
Developing effective control strategies for major
pests of maize: Professor JBJ van Rensburg, a specialist

Investigating the viability of producing alternative

researcher and internationally recognised maize entomologist

industrial crops in South Africa: The ARC is currently

from the ARC-Grain Crops Institute, is the author of more

facilitating the possibility to initiate a local hemp industry. Hemp

than 70 scientific publications and 12 merit awards from

is one of the faster growing biomasses (25 tons of dry matter/

various Institutes. Prof Van Rensburg received the prestigious

ha) known and is used for its soft durable fibre. The ARC-

Scientist of the Year 2010 Award from the South African Grain

Institute for Industrial Crops finalised breeding tests for the first

Industry. Apart from the personal acknowledgement, the

South African hemp cultivar as well as seed multiplication for

ARC’s dedicated scientific research and development (R&D) is

semi-commercial trials. This cultivar will enable a local industry

indirectly valued as well and will assist us greatly with attracting

to be established without the need of importation of seed. In

new business.

addition, the Institute was approached by a private company,
The House of Hemp, to enter into a partnership in assisting

Ensuring food security among small-scale maize

small-scale farmers with hemp production in the Eastern Cape.

farmers: The devoted Emerging Farmer Support Programme

The first season of mentoring small-scale farmers under this

focuses on assisting the rural maize production areas of South

public-private partnership, has been completed successfully.

Africa to become food secure and to market their excess
product. As one of its outcomes, a survey of subsistence

In the ARC’s endeavour to develop new opportunities for South

maize farming systems in the Eastern Cape, KwaZulu-Natal,

African producers, the production of essential oil crops is

Limpopo and Mpumalanga was done, which identified high

currently being investigated. As a result, 30 emerging producers

incidences of mycotoxins, especially fumonisins. The survey

from the North West Province were trained in collaboration with
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Agricultural Research Council Annual Report 2010/2011

KRA 1.4: New and improved systems for
sustainable use of natural resources

a private company on the production of essential oil crops.
Through this private-public partnership these producers were
empowered to participate in a niche market and to generate
much-needed additional income.

Programme A: Renewable energy

Transferring technologies developed by the ARC to

Exploring the feasibility of sweet stem sorghum as a

producers: The transfer of the divisional R&D findings and

biofuel source: The ARC is constantly exploring non-food-

the commercialisation of its newly released cultivars remains

based commodities as a potential source of renewable energy.

one of its most valued outputs and are regarded by the

This has led to the participation in the EU-funded Sweet Fuel

total grain industry as an ARC flagship. A further important

Project. The objectives include developing improved sorghum

outcome remains the publication of the 2010 Maize

varieties with tolerance to drought, low temperatures and soil

Information Guideline (MIG), the Production Guidelines for

fertility as well as improving agronomic practices.

Wheat Production in the Winter Rainfall area and Production
Guidelines for Wheat Production in the Summer Rainfall

The ARC-Grain Crops Institute hosted the Sweet Fuel

Regions. These guidelines were made available to ±15 000

Project’s Annual Review and Planning Workshop. The

producers ranging from commercial to emerging farmers,

germplasm that had been exchanged between partners was

and assist them significantly to increase their productivity

reviewed on the field and progress discussed. As a result

and cost efficiency.

of our involvement, it has put the ARC at the forefront of
current biofuel research with leaders in the field of sweet fuel

KRA 1.3: Improved food quality

ethanol (bio-ethanol) research. These established networks
also have led to two collaborative projects proposals.

Programme B: Enhanced food nutrient
content

Strategic Objective 2: Sustainable

Improving the quality of grain and grain products:

Natural Resources

Capacity building to enable the ARC to support the initiative
towards the enhancement of food nutrient content remains

KRA 2.1: Characterisation of the natural
resources and ecological systems

an important drive. To support this initiative, Ms C Chiremba
at the ARC-GCI, was awarded a study grant by the University
of Manitoba for training in cereal science and technology.

Programme C: Conservation agriculture
and integrated sustainable management of
natural resources

She also attended a six-month cereal quality course at Texas
A&M University. This much-needed skill, which is a scarce
skill in South Africa, will assist us to bring maize quality to
international standards. It also led to collaboration with
DST, North-West University and the Gauteng Department

Determining the effectiveness of genetically modified

of Agriculture.

(GM) crops for the control of pests: The production of GM
maize has significantly grown during the past decade in South

The ARC is constantly assisting the South African

Africa with the ARC studying the performance of the newly

wheat value chain to remain internationally competitive

released GM maize cultivars annually. Investigations were made

by means of its local good wheat quality, which is also

to determine the efficiency of Bt-maize cultivars. The results,

the principal producer-price indicator. The ARC-SGI’s

which were published in a renowned scientific journal, indicated

Wheat Quality Laboratory, as a result, outperformed on

that Bt-maize is not resistant to cutworm. Producers were

its annual targets set, and as part of its R&D outcomes

accordingly informed to adapt their relevant practices when it

identified wheat protein fractions that correlate with

comes to cutworm control.

specific wheat-quality parameters such as dough
strength and dough extensibility. This important finding

The ARC participated in a South African National Biodiversity

will assist ARC wheat breeders to fast-track their selection

Institute (SANBI) evaluation of the environmental impacts of GM

processes for premium flour, with a desirable level of

maize. This is the first report on procedures to be followed when

protein content and furthermore speed up the release of

monitoring the non-target effects of GM crops in South Africa.

high-performing wheat cultivars with competitive quality.

Although the report is based on Bt-maize studies, the principles

In the process, it will also bring South Africa back to

can also be applied to all other genetically modified crops,
especially if used as rotational crops in conservation agricultural

being wheat secure.

practices.
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Increasing productivity through optimal utilisation of

of intellectual property policies. We therefore need to rely more

inputs based on soil, plant and water analysis: The Soil

and more on the ARC germplasm banks.

Analytical Laboratories of the ARC-Small Grain Institute as well
as ARC-Institute for Industrial Crops in Rustenburg delivered

Currently, the Field Crops Division’s three germplasm banks

a much-needed service to ARC projects and the related

(Bethlehem, Rustenburg and Potchefstroom) accommodate

grain and industrial industries in an endeavour to increase

33 752 accessions of 14 different grain and industrial crops. Two

agricultural productivity and to manage our natural resources

thousand two hundred and forty (2 240) new accessions were

properly. As a result, 113 499 tests were done and the needed

imported, while 8 626 uses of these resources were registered.

recommendations made for wheat, maize, tobacco and

This significant collection is highly valued by breeders and

cotton producers, researchers and agricultural advisors alike.

scientists alike in our endeavour to develop new and improved

Furthermore, the Rustenburg laboratory adapted a technique for

cultivars and it can be regarded as a very strategic ARC asset.

the analysis of sulphur in plant material, using existing equipment.
The technique has been proved accurate in the routine industry

Strategic Objective 3:  Food Safety

standard testing. The same laboratory in Rustenburg was
honoured by the industry standards organisation, AgriLASA,

and Security

with the award for the Best Soil Laboratory in the Soil Discipline.

KRA 3.1: Increased access and availability of
quality and safe, nutritious food
Programme A: Crop improvement
Developing drought-tolerant maize for South Africa and
Africa: International co-operation is imperative to ensure food
security in South Africa and as a result the ARC is partner to
various related projects.
As part of its responsibilities under the Water Efficient Maize for
Africa (WEMA) project, the ARC-GCI conducted the first trials
with genetically modified maize for drought tolerance. The results
Improving cotton production by small-scale farmers

showed that a 15% increase in yield can be achieved with these

through developing low-input production systems:

cultivars. These results were presented at the first regional

ARC’s R&D constantly strive to lower input costs and increase

stakeholder meeting hosted by the ARC in South Africa. The

profitability and competitiveness. Research in the Makhathini

significant progress made by the South African project team was

region showed that seed cotton yield in double skip rows is

acknowledged by the project evaluation team. The Institute’s

similar to that of solid rows, despite the fact that 50% less seed

participation will also give access to the newly developed

was planted in the double skip rows. Input costs were significantly

drought-tolerant germplasm with added resistance to major

lower, resulting in a 50% increase in profits. This technique was

diseases. Ultimately, this will lead to cultivars being developed

furthermore demonstrated to 600 small-scale farmers of the

capable of production under low rainfall conditions.

Makhathini Flats in an endeavour to increase their income from
cotton production.

Using molecular techniques to improve crop production:

KRA 2.2: Maintenance and use of national
assets

improvement strategies. As a result, a molecular marker for

Molecular techniques are constantly being used in crop
high oleic acid was identified in the ARC’s cultivar Juweel. This
significant finding will fast-track the release of new groundnut

Programme A: Maintenance of national
assets

cultivars for both the local and international markets.
A method was also developed for determining the genetic

Maintenance and development of national assets for

distance between South African maize inbred lines based on

the benefit of the South African industry: Access to new

simple sequence repeats (SSR) markers for yield and cob rot.

and diverse germplasm is paramount to successful breeding

This newly developed method enables breeders to predict

programmes. Currently, access to international germplasm is

hybrid combinations and reduces the number of test crosses

becoming more and more difficult as a result of the enforcement

needed to be made and evaluated in field trials. The process
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enables us to not only improve our efficiency but also to fast-

Grain Institute has developed its first ever mutation-induced

track new maize cultivar releases.

germplasm from three genetic stocks. As a result, access has
been gained to similar germplasm resistant to Ug99 from the

The ARC’s biotechnology capability in the wheat and barley

22 participating countries. High-performing, well-adapted and

research environment was significantly increased in collaboration

resistant cultivars will become available much earlier to ensure a

with CIMMYT, Mexico. Extensive training received in Mexico has

more competitive local wheat producer.

enabled researchers to implement new techniques in doubled
haploid production, cytology, marker-assisted breeding, wide

As part of the crop improvement aspirations a new dry bean

crosses and tissue culture. Their training resulted in a marked

cultivar has been developed. CAR 2008 has multiple disease

improvement in the productivity of the Biotechnology Laboratory

resistance against rust, angular leaf spot and bean common

at the ARC-Small Grain Institute (ARC-SGI), the training of local

mosaic virus as well as resistance towards shattering. It has a

laboratory personnel and the importation of newly acquired

lighter seed coat colour and will certainly add to the productivity

germplasm from CIMMYT.

and profitability of dry bean producers.

Increasing crop production through breeding for

Improving wheat production through breeding new

resistance to major pests and diseases: Identifying

varieties to increase local production and decrease

and incorporating new and durable sources of resistance

imports: The wheat crop improvement projects have led to a

to alleviate damage caused by biotic and abiotic stresses to

significant number of applications for plant breeders’ rights (PBR).

wheat production is much sought after to improve crop/cultivar

Applications were made for PBR and variety listing for four winter

development.

wheat cultivars, Koonap, Senqu, Selati and Hartbees, Umlazi for
the irrigation areas and Kwartel and Ratel for the winter rainfall

In collaboration with the Kenyan Agricultural Research Institute

areas. All seven cultivars have already been recommended by the

(KARI), South African germplasm was screened against the

National Wheat Technical Committee. These releases will greatly

prevailing Kenyan RWA biotypes, and five lines were identified with

improve the South African wheat producers’ competitiveness.

RWA resistance and resistance against the most important Ug99
stem rust biotype, which is spreading throughout North Africa

Conducting cultivar trials on a national basis to empower

and East Asia. The identified germplasm will enable South African

producers to choose the best cultivars: The ARC-Small

breeders to release local cultivars with resistance to both RWA

Grain Institute has the mandate of the South African Small Grain

and stem rust even before these biotypes migrate to South Africa.

Industry to conduct the National Cultivar Evaluation Programme.
Cultivars are tested for their adaptation and yield performance

ARC-SGI identified 34 accessions with combined resistance to

as well as other important agronomic traits in all the production

the newly found Russian wheat aphid (RWA) – SA2 biotype as

areas of the Republic of South Africa. During the 2010 season,

well as stem rust. Furthermore, the presence of Sr2, Sr26, Sr22,

a total of 105 field trials were planted and a total of 54 cultivars

Yr10 and Lr19 (short arm) were confirmed to marker-assisted

were evaluated in the different regions. The results of the National

procedures in 276 lines in total. These newly acquired genetic

Wheat Cultivar Evaluation Programme were presented to the

resources will be used in the gene-pyramiding strategy to control

Cultivar Evaluation Workgroup, where all role players within the

RWA, Ug99 and related stem rust biotypes as well as yellow and

small grain industry were represented. The Committee accepted

leaf rust infestations. In the process, the South African producer

the project reports and the Institute received the mandate

will be able to lower his input costs and simultaneously lower

to conduct the National Cultivar Evaluation Programme in all

risk taking.

wheat production regions during the 2011 season. The results
generated in this extensive programme will directly enable

In collaboration with internationally renowned scientists, 150 new

producers to make informed decisions on the choice of cultivars

germplasm lines were selected with specific gene combinations

to be planted in a particular production region, to optimise

for rust resistance, particularly Ug99 and its derivatives (Sr31

production and to lower the input costs in the process. The

and Sr24 virulence). Drought tolerance was another focus for

producers are furthermore assisted in attaining the genetic yield

selection. These lines are now an integral part of the wheat

potential under commercial circumstances.

breeding strategy and would have taken years to develop locally.
Increasing crop production by ensuring quality of input
Another method of diversifying the genetic base, to control

materials such as fertilisers: The ARC-Grain Crops Institute

major trans-boundary diseases of a staple crop such as wheat,

was contracted by the maize industry to monitor the quality of

is mutation breeding. In a collaborative project, Responding

fertilisers. The outputs of this project have led to the constant

to the trans-boundary threat of wheat black stem rust (Ug99),

improvement in the quality of fertilisers available to the South

with the International Atomic Energy Agency (IAEA), ARC-Small

African market. Compared to the 2009/2010 results, the number
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of fertiliser mixtures, which were outside the specifications
for nitrogen, were almost halved. It however increased for
phosphorus, but remained constant for potassium. The ARC’s
intervention significantly improved the quality of South African
fertilisers as an input.
Increase in agricultural productivity through the reduction of
input costs and improvement of the efficiency of these inputs
are constantly researched. Studies on the application rates
of biological amendment substances on establishment and
growth characteristics of maize cultivars resulted in lowering of
recommended application rates by manufacturers and suppliers
by between 50% and 70%. Maize producers are now able to
adjust their application rates and as a result lower their input
costs. These findings were also published in a scientific journal.
Assisting emerging farmers to successfully produce
wheat through transferring technologies developed: One
of the more successful interventions to capacitate and to bring
our emerging producers to commercial production is through the
transfer of technology. For these reasons, a dedicated and userfriendly Wheat Production Guideline for Small-Scale Farmers,
written in an easy to understand style and well illustrated was
published and distributed throughout the relevant production

Strategic Objective 4: Agricultural

areas. The Production Guideline already printed in English and
Sesotho will soon be available in Xhosa. It was extremely well

Risks

received since it covers the total production system. South Africa
is greatly dependent on the successful integration of these new

KRA 4.2: Solutions for prediction and
management of pests, diseases, weeds and
alien invasives

producers to ensure national and rural food security as well as
enhancing rural income.

Programme D: Broadening the food base
(diversification)

Programme B: Integrated weed
management

Establishing cassava as a viable food and industrial crop
in South Africa: Food security through the diversification of

Effective control of weeds to prevent crop losses:

the food base remains an important drive of the ARC. Cassava

The effective control of weeds is essential for the profitable

trials, for low input and low decision-making, have shown

production of any crop. However to ensure that the correct

significant growth response to applied treatments in different

control measures are applied and that these are cost-effective

organic/inorganic fertiliser + moisture regimes. Preliminary

it is essential that the weed species to be controlled are

results indicated that low-input production of cassava

correctly identified. Four scientists from the ARC-Grain Crops

technology can be developed using organic manures and

Institute co-authored a revised second edition of the handbook

inorganic fertilisers in relation to water-use efficiency. Two high-

Common weeds of crops and gardens in Southern Africa. This

yielding, locally developed cassava lines and two imported lines

publication on weed identification is a fundamental prerequisite

with resistance to cassava mosaic disease have been selected

for the efficient management of weeds in South Africa.

for starch production from the 100 lines evaluated and are now
in final phases of testing before release. Two yellow-fleshed

Herbicide resistance is becoming an increasing problem and

lines have also been selected for release as cultivars for food

production limiting factor in the small grain producing areas

production. These successes resulted in a project proposal to

of the Western Cape. Integrated management strategies are

the Technology and Innovation Agency (TIA) to continue with

therefore a high priority. Investigations by the ARC-Small Grain

the cassava breeding programme. These results will enhance

Institute, in collaboration with the University of Stellenbosch,

the success of any commercial cassava starch venture as well

have determined the prevalence and distribution patterns of

as ensuring food security among household producers.

rye grass-resistant biotypes to different types of herbicides.
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One rye grass biotype alarmingly showed resistance to all three

in an integrated nematode control programme. This will result

modes of action. These results, amongst others, will be used

in significant benefits to both tobacco and wheat producers.

to develop a comprehensive and integrated rye grass control
strategy for the Western Cape.

Studies of diseases of wheat to identify new pathogens
or variations in the pathogen populations: The ARC is

Programme C: Integrated crop and animal
disease/pest management

constantly monitoring disease prevalence and shifts in virulence
spectrum to better our disease management strategies. The
ARC-Small Grain Institute discovered a new biotype of wheat
leaf rust caused by Puccinia triticina, from isolates collected in
the Eastern and Western Cape during the annual rust survey.
The new biotype, designated as 3SA145, was found to be
virulent on the adult plant resistance (APR) gene Lr37. This is
the first report of virulence for Lr37 in South Africa. 3SA145
is also unique in that it possesses combined virulence for the
APR genes Lr12, 13 and 37. Although virulence to Lr12 and
Lr13 has been known in different leaf rust races in South Africa,
a biotype with combined virulence to Lr12, 13 and 37 has not
been reported. Virulence and genetic analyses data indicated
that 3SA145 might be an exotic introduction to South Africa.
The finding, which was also published in a renowned scientific
journal, is significant to breeders and pathologists as it means

Empowering small-scale cotton farmers in the SADC

that new sources of resistance have to be identified in order to

through technology transfer: Transferring scientific based

develop new cultivars with better durable resistance, thereby

knowledge to agriculturists, even those without a science

ensuring sustainable control of leaf rust in South Africa.

background, remains an important goal. The ARC-Institute for
Industrial Crops, as part of a SADC cotton pests and diseases

Dr Ida Paul was selected as a winner of the 2011 Jeanie

project, trained 51 extension officers in Zambia in basic plant

Borlaug Women in Triticum Award. This award by the Borlaug

protection (cotton insects pests, integrated pest management,

Global Rust Initiative is made annually to five early career

cotton diseases and nematodes) as well as on the principles

female researchers around the globe for their work on wheat.

of training the trainer. The latter resulted in 43 trainees being

The panel was impressed by Dr Paul’s outreach efforts and

successfully trained by the extension officers. The impact

the commitment she shows towards combating cereal rust

thereof is significant, with better disease control of cotton being

diseases in South Africa.

applied by the emerging producers.

KRA 4.3: Developed and sustained
expertise and technical advisory services
to support the management of natural
disasters in agriculture

Developing alternative control strategies for nematodes:
Genetic resistance remains one of the most cost-effective
strategies in nematode control in groundnuts. The ARC-Grain
Crops Institute was successful in identifying excellent resistance

Programme C: Scenario and mitigation
modelling and planning

against the pod nematode, Dytilenchus africanus, for the first
time. The resistance has been characterised and articles were
published in two leading (European and American) scientific
journals. This important outcome will have a positive impact on

Estimation of crop yields to ensure food security for South

local groundnut production.

Africa: Access to information in a market-driven economy is one

Crop rotation is another vital control strategy and it is important

a significant role with the National Crop Estimates. The Grain

of the cornerstones to success. Similarly, the ARC annually fulfils
to identify crops resistant to nematodes that can be used. It

Crops Institute and The Small Grain Institute are responsible for

was found that the following wheat cultivars were resistant

the determination of the objective yields for maize, both white and

to the three main root-knot nematodes that attack tobacco,

yellow, and wheat respectively. During the past growing season,

viz. Meloidogyne javanica, M incognita races 2 and 4: Duzi,

the accuracy for maize and wheat estimates were 98,22% and

Krokodil, SST 806, PAN 3478 and SST 876. The wheat cultivar

98,05% respectively, compared to the actual production figures.

CRN 826 has shown resistance to M. javanica and M. incognita

This remarkable feat, by amongst others the ARC, has added

race 2 and tolerance to M. incognita race 4. All these cultivars

significant value to proper marketing and importation of wheat

can therefore now be included in a rotation system with tobacco

and exports of maize amounting to billions of rands.
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Livestock

ARC- Animal Production Institute (API)
The Animal Production Institute (API) is based in Irene, with
several satellite stations strategically positioned throughout
the country. API 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, API 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
Dr A Magadlela – General Manager

with them. The country’s Livestock Recording and

(email: amagadlela@arc.agric.za)

Improvement Schemes and associated database, the
Integrated Recording and Information Systems (INTERGIS)
are also managed by the Institute on behalf of the Department
of Agriculture, Forestry and Fisheries.

Strategic Objective 1: Generate,
Develop and Apply new
Knowledge and Technology
KRA 1.2: Increased agricultural productivity
Programme A: Agricultural biotechnology
Application of embryo biotechnologies to upgrade
emerging
transfer

Nguni

farmer

technology

and

cattle
its

herds:

application

Embryo
to

herds

belonging to resource-poor farmers is important for
69

Agricultural Research Council Annual Report 2010/2011

(i)

breeding-line

restoration;

of

breeding values for fertility traits for the South African

populations after disease outbreaks; (iii) maintaining

Jersey cattle. The requisite genetic parameters for

indigenous

(iv)

fertility traits were estimated using performance data

rescuing rare or endangered breeds; (v) providing a

from the National Dairy Cattle Scheme. Using results

source of genetic diversity to the emergent and the

from the current research, South Africa, through the

commercial farming sectors to facilitate the marketing

Quantitative Genetics section, participated in the May

of valuable genetic material; (vi) the establishment

2010 International Bull Evaluation test run for calving

livestock

gene

(ii)
pool

regeneration
diversity;

of a source of adapted, low-maintenance breeds;

interval for the first time. Based on the results from

(vii) the supply of germplasm for new line/breed

the test run, South African Jersey cattle were officially

development; (viii) providing a source of genetic

accepted to participate in future INTERBULL fertility

material for research purposes; (ix) a reference or

genetic evaluation. Jersey breeders can now take part in

baseline population; and (x) global germplasm trading.

routine international genetic evaluations for fertility traits

An initiative was launched through funding by the

to obtain multiple across-country evaluation (MACE)

Technology Innovation Agency (TIA) to transfer embryos

breeding values for the dairy industry. The international

to selected herds belonging to resource-poor farmers in

breeding values will provide South African dairy cattle

the Eastern Cape and Limpopo. As part of this initiative,

breeders with the tool to objectively access the potential

resource-poor farmers also received training in various

genetic merit of foreign sires and therefore prevent

aspects of fertility and reproductive physiology which

dumping of inferior genetic material into the country.

should assist them to improve their calving rates and

KRA 1.4: New and improved systems for
sustainable use of natural resources

thus productivity.

Programme F: Agricultural production

Programme C: Remediation of natural
resources

Development of genetic evaluation in dairy cattle:
Global participation in genetic improvement of dairy
cattle is one of the primary objectives of the National

Permitted levels of brine injection into poultry

Dairy Cattle Scheme. Participation in such programmes

portions: The API joined forces with DAFF and the

provides farmers with access to foreign markets for

University of the Free State on an investigation of permitted

superior breeding stock. Selection criteria in the form

levels of brine injection into poultry portions, after abuse

of breeding values must be available to farmers to take

of such injections by poultry processors were suspected.

informed decisions when purchasing semen from this

Up to 45% moisture loss was found in certain brands

foreign breeding stock. The focus of this project was to

of chicken known to use brine injections as opposed to

develop procedures for the calculation of international

normal moisture loss of 20%. These increased moisture
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diluted other nutrients in chicken and increased oxidation

Nutrition of Wageningen University. The course was

levels. The results will be used by DAFF to draw up new

presented for scientists who are involved in nutritional

legislation that will limit the amount of brine injection by

database programmes as analysts and/or compilers in

processors and ensure products of proper quality (no

their respective countries (all over Africa). The course

diluted nutrients) and safe for consumption.

was attended by twenty participants and consisted of
lectures, seminars, excursions, E-learning and group
work to arrive at steps in establishing a food composition

Strategic Objective 2: Sustainable

database, sampling of foods, methods of data analysis,
critical evaluation and choice of methods, data quality

Natural Resources

(management) and evaluation. The importance of food
composition data will be carried over and hopefully

KRA 2.1: Characterisation of the natural
resources and ecological systems

implemented in their respective countries.
The establishment of a cryo-genebank to preserve

Programme C: Conservation agriculture
and integrated sustainable use and
management of natural resources

genetic materials
Global surveys indicated that more than 40% of domestic
livestock breeds are at risk of extinction with the greatest
losses in developing countries where owners are

Beef cattle management and systems development

predominantly resource-poor, small-scale operators with

for optimal production: Warmer climate, lower nutritional

little land and few animals. A genebank was established

value of the grazing and harsher conditions are expected

to preserve genetic material (sperm, ova, embryos, tissue,

to increase due to global warming which necessitates

somatic cells and hairs) that can be used to reintroduce

the reviewing and evaluation of current production and

livestock breeds that have either disappeared or have

breeding strategies. To this end, funds secured by Red

become endangered by inbreeding and disease. The

Meat Research and Development South Africa (RMRD

programme has already developed techniques for the

SA) were used to investigate terminal crossbreeding

freezing of cattle, goat and chicken semen, and work on

between indigenous and British cattle breeds. In the first

sheep and pigs is under way. Bovine and ovine embryos

round, crossbreeds produced favourable results in the

have already been frozen successfully.

feedlot with carcass yields ranging from 180 to 250 kg
and beef of very favourable eating quality. Grass-fed cattle

Strategic Objective 3: Food Safety

will be slaughtered during 2011. Successful crossing of
indigenous breeds that are adapted to the anticipated

And Security

harsh climates and high-yielding British/European breeds
will increase beef production, where management is at

KRA 3.1: Increased access and availability
of quality and safe, nutritious food

relatively high levels, but where conditions are harsh.
High-quality beef will be produced under environmentally
challenging conditions.

Programme B: Animal improvement and
nutrition

KRA 2.2: Maintenance and use of national
assets

Beef breeding in South Africa: Regularly updated and

Programme A: Maintenance of national
assets (e.g. databases, collections and
genebanks)

practical information regarding beef breeds, concepts
of beef breeding, practical aspects of breeding and
advanced technologies in breeding are needed by cattle
breeders to be successful. The ARC-Animal Production

Production and use of food composition data: A

Institute published the 2nd edition of the book Beef

course aiming at the training of participants to record,

breeding in South Africa. The book is a comprehensive

manage and utilise high-quality standardised food

record of beef breeding in South Africa, in which well-

composition data for multiple users was presented

known and respectable scientists discuss essential beef

in November 2010 in collaboration with the Graduate

breeding issues as well as the performance recording

School VLAG (Advanced Studies in Food Technology,

results of the breeds from 1999 to 2008. It will enable

Agrobiotechnology,

Sciences),

breeders on all levels of cattle production (emerging and

the University of Pretoria and the Division of Human

commercial) to gain knowledge of basic and advanced

Nutrition

and

Health
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KRA 3.2: Improved pre-harvest, harvesting
and post-harvest technologies

technologies and general information to apply in beef
breeding decisions.

Programme A: Agricultural value chain
improvement

Beef cattle improvement: A primary objective of the
National Beef Recording and Improvement Programme is to
expand the client base and services rendered to overseas
countries. Brazil was recently added to the ARC client

Vitamin D3 analyses in animal tissue: Vitamin D3 is

base when the Bonsmara breed society of Brazil joined

an important vitamin in animal and human health. There

the INTERGIS. Data recording and processing as well as

is, however, no laboratory in South Africa that analyses

training of society members in beef cattle recording and

this vitamin in animal tissue. The ARC-API’s analytical

improvement have since taken place. BeefPro software was

laboratory undertook a study to develop and validate a

sold to members of the breed society. The ARC’s reputation

method to be used locally and this procedure was added

as a leader in animal improvement will be strengthened due

to the analytical laboratory’s services competence. The

to partnerships forged with countries abroad.

ability to measure vitamin D3 levels in animal tissue could
be used for routine sample analyses but more specifically

The milk recording scheme tests and measures dairy

it could be used to determine toxic levels of vitamin D3 in

animals for milk production traits in order to optimise

animal tissue, such as the liver where highest levels are

profitable milk production via breeding and management

expected to be stored.

information. The project strives to extend milk recording to
all dairy farmers in South Africa. In the past year, 125 152

Supplementation of ultra-high levels of vitamin D3

dairy animals from 614 farmers/herds were tested by the

to overcome the negative effect of beta-agonists

National Milk Recording and Improvement Scheme and

on beef quality: Beta-agonists are growth enhancers

data was recorded every 5 weeks. Seventy-three farmers/

used to increase efficiency of beef production. However,

herds joined the Scheme. It is important that as many

these products could also impact negatively on meat

farmers as possible participate in milk recording because

tenderness. To overcome this negative effect, ultra-high

participating farmers receive information from milk tests

levels of vitamin D3 was suggested by some scientists to

that can help them identify production areas that need

increase muscle calcium needed for the enzyme-mediated

attention for improvement. For instance, low butter fat

tenderisation in beta-agonist-supplemented cattle but

tests may indicate an inadequate roughage factor in the

was never verified. Evaluating various levels and durations

feed. A high somatic cell count may indicate the presence

scenarios of high levels of vitamin D3 revealed no positive

of mastitis in the tested cow or cows.

effect on meat tenderness of compromised beef steaks.
Abuse of vitamin D3 could result in toxic levels in animal

Programme C: Agricultural products
improvement

material which could be detrimental to consumers. Costly
supplements could not improve meat quality and optimal
production and slaughter procedures, such as electrical

Bioavailability of vitamin A: Maize meal is still one

stimulation, are much more efficient to improve quality.

of the most important staple foods in South Africa.
Fortification of maize meal can improve the vitamin A
intake of the population. A recent survey by the ARCAPI of fortified white maize meal and porridge made from
the meal revealed that vitamin A levels varied between
<19 µgRE/100 g and 242 µgRE/100 g. According to
regulations, the final minimum level of vitamin A in
fortified maize meal should not be less than 188 µg/100 g
(Foodstuffs, Cosmetics and Disinfectants Act, 2003).
Efficient monitoring and regulation of the fortification
programme must be a high priority for the programme
to be successful in coming years and the ARC can assist
authorities in this regard.
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Animal Health

ARC-Onderstepoort Veterinary Institute
(OVI)
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, to provide services for enhanced
control and surveillance of veterinary diseases, and to
transfer relevant/appropriate technologies to resourcepoor farmers. The ARC-OVI has a secondary mandate
to provide an analytical service for the National Residue
Dr T Musoke – Research Institute Manager

Monitoring Programme in support of the export of red

(email: musoket@arc.agric.za)

meat.

Strategic Objective 1: Generate,
Develop and Apply new
Knowledge and Technology
KRA1.2: Increased agricultural productivity
Programme A: Agricultural biotechnology
The past year has seen the ARC-OVI continuing with its
primary role as a provider of veterinary diagnostic services,
with a focus on fundamental and applied research towards
new and improved veterinary vaccines. Its strategy is to
use, as far as is practical, a rational approach based on
knowledge of interactions between the target pathogen
and the host animal’s immune system. Since the search for
73
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vaccine targets often identifies antigens or epitopes, which

not been possible with ratites. Since there is no information

can also be useful targets for immunodetection, the ARC-OVI

available on ostrich immunoglobulin genes, it has been

is involved – to an extent – in developing new immunoassay

necessary to find ways of determining the nucleotide

reagents and methods.

sequences of the genes which code for IgY, the predominant
ostrich immunoglobulin.

Experimental vaccines: A problem in the past has been
to accurately evaluate the ability of experimental vaccines

To this end, PCR primers capable of amplifying the entire

to protect animals in the field. The project aimed at

ostrich IgY L chain were designed, mainly by using educated

developing subunit vaccines against heartwater; therefore,

guess combined with trial and error. The outcome was that,

it had to develop techniques which more accurately

for the first time anywhere, a gene encoding a part the

simulate field conditions, as opposed to simply challenging

ostrich immune system could be sequenced. The gene was

the experimental animals by intravenous injection of the

then cloned and over-expressed in bacteria.

pathogen. To achieve this, methods for maintaining ticks
infected with the heartwater organism and ways of using

Knowing the ostrich light (L) chain amino acid sequence is

them to deliver a standardised challenge dose of the

only a first step, albeit an important one; sequencing of the

pathogen were successfully developed and tested.

heavy (H) chain will now follow. Characterising IgY will help to
provide insights into how the ostrich generates its antibody

Having a means of more effectively evaluating the protective

diversity. This information can then be used in developing

efficacy of new vaccines against heartwater now makes it

new diagnostic reagents, vaccines and therapeutics.

possible to predict their ability to protect under field conditions
better. This is an important step towards improved vaccines

Lungsickness: Lungsickness, formally known as contagious

against this economically important disease.

bovine pleuropneumonia (CBPP), is a mycoplasmal disease
of cattle, which has a big impact on the economies of many

Ostrich immunology: South Africa is one of the countries

developing countries. CBPP was eradicated from South

with a robust ostrich farming industry. However, very little is

Africa in the early 20th century and has not been a problem

known about the immune systems of these animals, making

for over a century. It nevertheless occurs to the north of this

it difficult to protect them from disease by vaccination.

country and the Department of Agriculture, Fisheries and

It is necessary to access the immune repertoire of an

to monitor the occurrence of the disease.

Forestry (DAFF) recently expressed an interest in being able
animal in order to accurately determine how it responds to
a vaccine at the epitope level. Despite the importance of the

CBPP remains a problem in countries neighbouring South

ostrich industry and the deleterious effects of diseases such

Africa. The BBSRC, a UK-based organisation that funds

as avian influenza and Newcastle disease, this has so far

research in biotechnology, has provided financial support to
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a consortium, which includes the ARC-OVI, to find improved

Impact. The ARC, through this activity will be able to expand its

ways of diagnosing and controlling the disease. The role of

selection of FMD strains which can be used in the formulation

the ARC-OVI is to express genes previously identified here as

of vaccines, thereby avoiding the costly exercise of testing the

possible vaccine antigens and to test the resulting proteins as

potential of each strain in animals. This will enable the ARC to

immunodiagnostic targets.

access FMD vaccine markets beyond its traditional client base.  

Proteins or peptides identified so far are being evaluated for

Distinguishing veterinary pathogens: Reagents and tools

use in developing immunoassays which can detect CBPP at

are urgently required for distinguishing equine encepaholosis

an early stage. CBPP itself may not be immediately relevant

virus (EEV) particularly from the African horsesickness virus

to South Africa, but changing circumstances may result in its

(AHSV).

reappearance at any time. Moreover, the research on gene
expression made possible by working within this consortium

The complete genomes of five clones, each from a reference

will form the basis of a broad technology platform for the

strain, were amplified. The amplicons were subjected to high

expression of genes and purification of proteins.

throughput genome sequencing at the BeCA/ILRI in Nairobi.
For all five reference strains, segments 3, 4, 5, 7 and 8 have been

A vector for delivery of vaccines: Lumpy skin disease virus

completely sequenced, segments 1 and 9 have been partially

(LSDV) was developed at the ARC-OVI as a vector for delivery

sequenced, and segments 2 and 6 require re-amplification to

of vaccines. However, its genome contains sequences which

yield reliable sequence data.  

encode potential immunomodulatory molecules. These could
affect its ability to elicit appropriate immune responses when

The comparative sequence information has been used in

the virus is used either as a vaccine or a vehicle for the delivery

predicting the structure of VP7, the protein encoded by segment

of vaccines. During the past year, the sequence which appears

8, which can be used to serologically distinguish infections

to code for a receptor was shown to be transcribed in cell

caused by EEV from those caused by AHS. Knowledge

culture into mRNA. This is the first indication that at least one

about the predicted structure of the protein and the location

of the putative immunomodulatory genes in LSDV may actually

of different domains has enabled the introduction of silent

be expressed and, as result, be able to affect the host immune

mutations for optimal expression of EEV VP7 in a soluble form

response.

in different host/vector systems.

An attempt to show that the gene product actually binds  

A recombinant protein made from the optimised codons

now needs to be done. Similar studies on the other cytokine

has been purchased from a commercial company which

or cytokine-like genes of LSDV will then follow. Selectively

specialises in the production of such proteins in their expression

knocking out any potential or functional immunomodulatory

system. Efforts are under way to express an alternative codon-

genes will then make it feasible to tailor LSDV into a more

optimised EEV VP7 protein in-house. Both proteins will be

effective and safer vaccine or vector.

stringently evaluated to determine their suitability in ELISAs for
detecting and distinguishing horses infected with EEV from

Matching of FMD vaccines: Foot-and-mouth disease

those infected with AHS. Ability to do this will have significant

vaccine matching was conducted, aimed at developing indirect

impact on management of the two diseases.

and informatics-based methods to select vaccine virus strains
that match the field isolates, maximising the immunological
protection that can be induced.

Strategic Objective 2: Sustainable

Several approaches were explored to define the viral epitopes

Use and Management of Natural

that elicit protective B cell responses and using these antigenic

Resources

determinants to predict or measure antigenic relatedness
between emerging viruses and vaccine strains. In one

KRA 2.2: Maintenance and Use of National
Assets

approach, structural and genetic data were combined from
the virus capsid proteins and in vitro cross-protection titres to
predict antigenicity. In an alternative approach, recombinant

Programme A: Maintenance of national
assets (e.g. databases, collections and
genebanks)

antibodies panned from a phage-displayed antibody library
were utilised to map antigenic regions on the virus capsid. The
recombinant antibodies will be used as reagents in screening
contemporary viruses to determine their antigenic relatedness

The collection of pathogen strains is particularly useful in

with existing vaccine strains.
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helping to trace the ones responsible for specific outbreaks,

The material stored in the collection could provide the axis

establishing distribution and transmission patterns of the

for comprehensive systematic studies aiming to cover the

diseases they cause and in studying interactions at the

global spectrum of any given systematic group of helminths.

wildlife/livestock/human interface.
Veterinary insect collection
Rabies in the greater Johannesburg: During the
reporting year, there was an outbreak of rabies in the greater

Culicoides

Johannesburg area (Gauteng). Using the bank of rabies viruses

Southern African species in the collection of Culicoides total

at the OIE Rabies Reference Laboratory at the ARC-OVI, it

132 and that of the rest of the world, 78 (210 species in total).

was possible to sequence a partial region of the glycoprotein

The collection consists of slide-mounted (13 500 slides) and

gene of each of selected rabies virus isolates obtained from

persevered samples in 70% alcohol (12 600 vials). Currently

dogs from this province, for the period 2000 to 2010. These

the Culicoides collection contains more than 40 million

analyses demonstrated that the recent dog rabies outbreak

specimens comprising 210 species.

in the Gauteng may have resulted from introduction of the
rabies virus from KwaZulu-Natal (KZN) with subsequent

During 2010/11, two Culicoides collection trips were

local spread in the susceptible domestic dog population of

undertaken. During these trips more than 60 collections were

southern Johannesburg. This work provided evidence that

made on the northern and southern coast of KwaZulu-Natal,

the outbreak of rabies in the greater Johannesburg area

in Mpumalanga and the Northern, Eastern and Western

resulted from local transmission of the virus.

Cape. Identifications were done, in cooperation with the

Twinning project for OIE reference laboratory: The ARC-

during a comparative study between direct Culicoides

OVI is implementing a twinning project with VLA-Weybridge,

collection from horses and from light traps.

Faculty of Veterinary Sciences, the University of Pretoria,

UK, to obtain full OIE Reference Laboratory status by 2012.
The Institute provides molecular and serological diagnosis of

Tsetse flies

influenza A virus and avian paramyxoviruses serotypes 1-9.

Two tsetse fly species, Glossina brevipalpis and G. austeni,

Efforts to build up antigen and antisera banks to perform

occur in northern KwaZulu-Natal and caused nagana in

virus characterisation as required are at an advanced stage,

animals. They occur mainly in the game reserves and rural

and two chicken isolators have been installed in BSL3 facility

communities close to the reserves. Colonies of both species

so that investigations, called pathogenicity index testing,

have been established at the ARC-OVI from seed material

can be done to determine how deadly the viruses are to

obtained from TTRI, Tanga, Tanzania and Seibersdorf,

chickens.

Austria. The current study deals with aspects of the mass

The National Collection of Animal Helminths: The

and development to support control actions in north-eastern

National Collection of Animal Helminths (NCAH) at the

KwaZulu-Natal. At present, the ARC-OVI has custody of the

ARC-OVI provides an extensive reference collection of

only G. brevipalpis colony in the world. The G. austeni colony

rearing and maintenance of tsetse fly colonies for research

parasitic helminths of veterinary importance and material for

is currently maintained at 18 391 reproductive females, and

research on helminth biodiversity in South Africa (including

that of G. brevipalpis at 14 951. Pupal production for the two

the type and secondary collection) and, to a limited extent,

species is 9 680 and 6 280, respectively.

worldwide (overseas collection). It provides a reference for
the comparison of new species with existing ones and is

Simulium

a source of material for systematic studies and training of

The Simulium collection consists of more than 800

scientists in taxonomy.

collections, representing 16 species, collected along South
African rivers.

A major effort has been made to upgrade the facilities housing
the specimens of the NCAH, including air conditioning to

Other insects of veterinary importance

curb evaporation in the alcohol-preserved specimens, the

Other Diptera in the collection include Musca spp.,

laboratories, and the technical equipment for taxonomic studies.

Stomoxys spp., Glossina spp., mosquito (Anopheles spp.,

Current research activities associated with the NCAH are

and Culicoides spp.

Aedes spp., Culex spp.), larvae of myiasis-producing flies
focused on studies on the biodiversity of helminths of South
African wildlife, aiming to expand the collection and the

Blood vaccines: The blood vaccines, produced routinely for

biodiversity database needed to sustainably manage South

over 100 years by the Blood Vaccines Production Unit, have

Africa’s natural resources.

been in use and continue to be used in protecting the national

Agricultural Research Council Annual Report 2010/2011

76

herd. A majority of these vaccines protect animals against

During the current year, a total of 16 808 ticks were identified

tick-borne diseases (TBD). The diseases are prevalent over

as part of museum activities, data input from Theiler diaries

a large area of the eastern region of South Africa, with 35%,

(2 721 entries) was completed, 32 identification kits were

54% and 12% of the national herd of some 15 million cattle,

assembled and distributed, and various high-resolution

6 million goats and 25 million sheep, respectively, being at

photographs of ticks were sold.

risk to heartwater; 35% of cattle being at risk to redwater and
50% of cattle at risk to anaplasmosis. The blood vaccines

Ticks (Ixodids) comprise three main families: the hard

form the major defence against these diseases. Indications

ticks (Ixodidae) containing 683 species, the soft ticks

are that heartwater is encroaching into the western regions of

(Argasidae) containing 183 species, and the Nuttalliellidae,

North West Province, that African redwater may expand into

a monotypic, comprising one genus and one species. This

the central and southern Free State, that acaricide resistance

is an extremely rare species and very little is known about

is on the increase, and that Asiatic redwater remains a major

its host-relationships, life cycle, biology and its genome. It

problem in the areas where its vector is found. It is thus

is known as a “living fossil” and the “missing link” in tick

imperative that these vaccines remain in the national arsenal,

taxonomy because it contains structures similar to the

to mitigate and manage these diseases.

two families of hard and soft ticks, but also retains unique
features. The tick was found in South Africa and described in

The upgrading and refurbishment of the blood vaccine facility

1931 at OVI. For a long time it was believed that the tick was

was divided into 3 stages to prevent disruption of normal

extinct until February 2011 when a team from the ARC-OVI,

routine production activities. The insect-free bleeding and

PVVD Programme was successful in tracing the habitat and

housing facility was completed in May 2009, and has since

collecting 10 ticks. This is a most significant scientific finding

been in use. Work on the breeding herd and young animal

in terms of evolution and biodiversity. The systematic studies

housing facility (stage 2) commenced in 2010 and is nearing

of the tick are in progress and the position of this species in

completion. Work on the final stage comprising the vaccine

the tick phylogeny will finally be elucidated for the first time.

donor animal housing unit, commenced in January 2011 and
is currently more than halfway completed. Refurbishment

History Museum: The South African Veterinary History

of the insect-free heartwater bleeding and animal housing

Museum, hosted jointly by the ARC and the South African

facility has been completed and only minor items need to be

Veterinary Association (SAVA), was established after the

finalised for it to become fully functional. The total number

centenary celebration on 8 October 2008. The exhibits on

of vaccine doses produced during the 2010–2011 financial

display depict the life and times of Sir Arnold Theiler and

year were: heartwater, 36 000 doses; anaplasmosis,

his veterinary associates. During the review period, Ms I.H.

141 000; African redwater, 92 000 and Asiatic redwater,

Heyne attended a curatorship course and the exhibits were

72 000. A 3-year countrywide investigation into alleged

professionally cleaned and redisplayed. Some 100 visitors,

Asiatic redwater vaccine failures commenced in February

the majority from South Africa as specialist groups, but also

2011. In March, a number of field isolates were collected from

some from diverse countries such as China, Russia, Europe

18 farms in Mpumalanga, KwaZulu-Natal and the Eastern

and Northern Africa were lectured on the displays.

Cape. The process of parasite DNA extraction and PCRbased genotyping on these samples has now been initiated.

Strategic Objective 3: Enhance

Tick Museum: The Gertrud Theiler Tick Museum,

Nutrition, Food Security and

established in 2005, mainly houses tick specimens of the
Onderstepoort Tick Collection started in 1912 and extended

Safety

extensively during the years 1939–1967. Currently, the
collection houses approximately 2 500 tick collections,
of which 375 species have been identified. A DNA bank

Food safety: Food safety is an important part of veterinary

(currently consisting of 42 tick species), sequenced by ARC-

public health and in this regard red meat in communal

OVI staff and the University of Stellenbosch, has also been

production of slaughter cattle was investigated by assessing

established.

two major food pathogens, Salmonella and E. coli O157.

The collection houses 54 type specimens of South African

Food poisoning through toxigenic microbes: Food

and foreign tick species. As a repository collection for

poisoning, particularly in individuals whose body defences

taxonomic, ecological and biogeographical research, it is of

are weakened by illnesses, is caused by various bacteria,

priceless value. The collection is also used for training in tick

which include Campylobacter spp, Salmonella spp.,

taxonomy.

Listeria monocytogenes, E. coli O157, non-O157 shiga
77
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toxin-producing E. coli, Shigella and Yersinia enterocolitica.

were determined in water samples from the 13 KNP dams.

Laboratory surveillance is therefore necessary in determining

Cyanotoxins were detected and quantified using the ELISA

potential sources of contamination and antibiotic resistance

and strip test in water samples from the 13 KNP dams.

of the relevant pathogens. The data gathered is critical in

Microcystin toxins were detected in zebra and rhino liver

raising public awareness and developing programmes

samples collected from the KNP (June 2010) during incidents

to curb public health risk of contaminated food. The

of wildlife death caused by cyanotoxin poisoning.

ARC-OVI undertook activities to detect the presence of
Campylobacter spp, L. monocytogenes, Salmonella spp., E.

Understanding of the factors that cause excessive growth

coli O157, non-O157 shiga toxin-producing E. coli, Shigella,

of blue green algae in KNP dams, confirmation of death

and Yersinia enterocolitica in carcasses produced in rural

of wildlife resulting from cyanobacteria poisoning, and

abattoirs as indicators of the level of food safety of red meat

recommendations to KNP authorities on possible intervention

in these communities.

strategies are to be implemented in the coming years.

A

classical

Residues in animal products: The Residue Laboratory at

microbiological techniques, and DNA-based methods for

polyphasic

approach,

which

involves

the ARC-OVI aims to deliver services and to oversee analysis

detection and characterisation of the food-borne pathogens

of residues of veterinary drugs, heavy metals, pesticides,

was used. Some members of the Salmonella genus were

growth stimulants and other contaminants in animal products.

detected and characterised by biochemical identification

These services are rendered mainly to DAFF, but also to

and serotyping. Important serogroups, such as Salmonella

retailers, farmers, pharmaceutical companies and zoological

enteritidis and Salmonella typhimurium, were identified. In

gardens. The current financial year was the second year that

addition, one Salmonella serovar which was not isolated

the National Residue Control Programme and the National

previously in the bacteriology section, ARC-OVI, was detected

Residue Monitoring Programme were successfully completed

and identified.

for all residues monitored. These programmes included

While there has been sufficient surveillance of bacterial

milk (bovine), eggs (chicken) and honey. The list is growing

ostrich, wild game, crocodile, bovine, ovine, porcine, poultry,
diseases and hygiene measures among commercial farms,

each year to include more specimens from abattoirs and

there is paucity of such information from the communal cattle

other facilities. The laboratory also completed nine depletion

producers. The presence of the afore-mentioned zoonotic

studies for registration of new drugs (mainly anthelminthics).

pathogens on some carcasses and in faeces of cattle prompts

A method to quantify the drugs Apramycin, Hygromycin,

the implementation of uniform hygiene standards in the meat-

Paromomycin and Tobramycin in honey, as well as a method

trading sector. This can be achieved through development of

to determine R-Salbutamol in various animal tissue and other

pamphlets for use by owners of rural abattoirs.

matrices, were developed.

Medicinal plants of South Africa: The ARC-OVI undertook

Strategic Objective 4: Enhance

activities to find plants endemic to South Africa with potential to
prevent chemical damage to organisms, as a consequence of

the Ability of Agricultural Sector to

environmental and natural mutagens, particularly mycotoxins.
Plants were collected for investigation, and their extracts

Manage and Mitigate Agricultural

were prepared; additionally, some of the assays, such as the
Ames test, to be used in the screening, were introduced. The

Risks

screening will continue.

KRA 4.2: Solutions for prediction and
management of pests, diseases, weeds and
alien invasives.

The aim is to identify plants which could be used as feed or
food additives and nutritional supplements for human and
animals.
Poisonous

bacteria

in

Kruger

National

Programme C: Integrated crop and animal
disease/pest management

Park:

Cyanobacteria were identified in water samples collected
from the 13 Kruger National Park (KNP) dams to generate
data on the extent to which cyanobacteria and their poisons

The ARC-OVI is a national strategic facility for the production of

affect wildlife in the KNP. Physical (water temperature and pH,

FMD vaccines for South Africa’s needs, as well as for diagnosis

dissolved oxygen) and chemical (chlorophyll-a, phosphorus,

and research on transboundary animal diseases which threaten

nitrogen, turbidity and total dissolved solids) parameters

the country’s livestock industry. During 2010 and 2011, South
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Africa experienced outbreaks of FMD in Limpopo and KwaZulu-

these two important orbiviruses in a multiplex format. Once

Natal respectively. In its capacity as the national and regional

validated, the test will comprise a single standard operating

reference laboratory for FMD, the Transboundary Animal

procedure (SOP) and set of reagents to be used for diagnostic

Diseases Programme (TADP) was instrumental in both the

screening of samples from animals suspected to be infected

diagnosis and control of these outbreaks.

with either of the viruses.

Accurate and reliable diagnosis of the disease enabled the

Diagnostic laboratories spend a lot of resources screening

provincial veterinary services in conjunction with the Department

samples for the presence of either AHSV or BTV. Using a single

of Agriculture, Forestry and Fisheries to implement effective

multiplex test will reduce at least by half the time required to

control measures, thereby limiting the spread of the disease

execute such tests.

beyond the initial foci of infection. Through continued surveillance
in the affected area, it was demonstrated that the outbreaks

ELISAs for Rift Valley Fever: For surveillance and diagnosis

were contained and that quarantine and trade restrictions could

of Rift Valley Fever, an ELISA, based on a recombinant

be relaxed or abolished.

nucleocapsid gene of the virus, was developed and validated
for the detection of IgM antibodies in animals with active

Pilot assessment of commercial kits for detection of antibodies

infection. Serum samples used for validation were from a

induced against the non-structural proteins of FMD indicated

RVF virus dose-titration trial. The assay is highly reproducible

that these tests, derived from the classical “European” types

and has an analytic sensitivity equal to that of a commercial

(A, O and C), may not be sufficiently sensitive in areas where

competition ELISA. It has diagnostic sensitivity and specificity

the South African territory (SAT) types predominate. To address

of 100% and 99,78% respectively.

this problem, researchers at the ARC-OVI have developed an
improved assay using recombinant protein technologies. The test

By using a recombinant protein in an IgM antibody capture

is being validated before it can be released commercially for use

ELISA, the shortcomings of traditional RVF serological assays,

in the SADC region. The availability of a test specifically designed

specifically the risk of infection to laboratory staff, the need

for use in the region is an integral part of the implementation of

for expensive containment facilities outside endemic areas

the FAO/OIE Progressive Control Pathway for FMD control in

and the danger of the live virus falling into the wrong hands,

sub-Saharan Africa.  

were addressed. Additionally, large quantities of soluble and
highly purified recombinant nucleoprotein can be produced

Because FMD is endemic in most countries in sub-Saharan

cost-effectively, to be used in fully automated mass-screening

Africa, a significant level of risk exists in the region. South Africa

of sera from animals suspected of infection with the Rift

therefore has an on-going need to protect its FMD-free status.

Valley Fever virus. None of the existing tests can selectively

This is important to limit the economic impact which will result

detect IgM antibodies to the RVFV, which serve as a specific

from trade restrictions imposed limiting access to lucrative export

indicator of acute infection. The test is a safe, reliable and

markets. Therefore, the ARC-OVI will continue to support FMD

highly accurate diagnostic tool for the early diagnosis of RVF

national control programmes through the delivery of diagnostic

virus infection and for monitoring of immune responses in

services and research and development into the disease.  

vaccinated domestic ruminants.

Multiplex PCR for Bluetongue and African horse sickness

This test provides a much-needed alternative diagnostic tool for

viruses: Different real-time RT-PCR methods were developed

the early diagnosis of RVF virus infection during outbreaks. It has

and tested for potential use in the detection of bluetongue virus

the potential to capture a substantial portion of the international

(BTV) and African horsesickness virus (AHSV) in a single reaction

market as a commercial diagnostic kit.

tube. Sequence data from both viruses were used in designing
primers for the non-discriminate amplification of conserved

Viral serology: The Diagnostic Virology Laboratory at the

parts of both the AHSV and BTV genomes. The amplification

ARC-OVI has continued with fulfilling its contractual obligations

products serve as templates for subsequent real-time PCR-

to DAFF and the Gauteng Department of Agriculture in sero-

based detection. The tests can detect discriminatively between

diagnosing controlled and notifiable animal diseases. In total,

the two viruses in a single sample, using one method and one

344 425 samples were tested during the current year.

set of reagents. It is rapid and sensitive, detecting as little as
10-9 µg of viral RNA.

Through diagnostic services offered to either individual clients or
entities such as animal product/commodity interest groups, and

An improved method utilising the advantages of real-time PCR

national surveillance activities, the Diagnostic Virology Laboratory

including decreased turnover time and a decreased chance of

contributed to the achievement of a number of ARC’s strategic

contamination is a necessary addition to the tests for detecting

objectives. The DAFF was given information on the status of the
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country regarding the controlled and notifiable diseases, tested

in cattle has been demonstrated under controlled laboratory

for in the Diagnostic Virology Laboratory.  

conditions but it still has to be shown to occur naturally in the
field. The implication of the study on the carrier state of T. parva

The outcome of diagnostic and surveillance tests conducted in

is that buffalo farmers have to continue paying compensation to

the Diagnostic Virology Laboratory determines South Africa’s

communal cattle farmers because buffaloes are the source of

ability to trade animals and animal products in the various niche

infection which kills the cattle.

markets world-wide. This laboratory was the first to diagnose the
current outbreak of avian influenza caused by subtype H5N2 in

Serological cross-reactivity has been shown to occur in buffalo

ostriches. This led to a halt in the export of ostrich meat and

free of Theileria parva but positive for T. sp. (buffalo) on the

products from South Africa. The laboratory remains involved in

immunofluorescent antibody test (IFAT). Similar cross-reactivity

further investigations necessary to establish the status of this

was shown with the PIM antigen used for ELISA assays. Theileria

disease in the country.

sp. (buffalo) and T. sp. (Bougasvlei) remain the only Theileria
species whose DNA can be amplified by the current primers

Also notable was the confirmation of Brucellamelitensis

used in the molecular tests. PCR suppression has, however,

outbreak using a molecular assay on samples from a farm in

been shown to pose a significant problem where mixed

Gauteng. The rabies laboratory diagnosed 37 positive cases,

infections occur in T. parva-positive buffalo. Additional molecular

mostly from dogs (34) within the greater Johannesburg area.

assays have been developed and are being used to investigate

These cases were linked to those in KZN, highlighting the need

problem samples.

for continued surveillance.
It has been shown that IFAT can give false-positive results. This
Surveillance for bovine spongiform encephalopathy on

will impact the buffalo industry. Therefore, the cause of this

approximately 1 000 samples a month continued, now in its 10th

cross-reactivity and a solution to it will be further investigated.

year, to demonstrate freedom from infection.

To be sure that no other Theileria species can interfere with

Corridor disease: The control of Corridor disease by

will continue to be investigated. This will increase the trust of

Corridor disease diagnostics, the diversity of Theileria species
surveillance of buffalo for the disease before translocation

the industry in the test results that the ARC-OVI generates.

remains problematic. The outbreak of Corridor disease in buffalo

The battery of complementary assays, which have been

herds outside the endemic region and the establishment of a

developed in the Theileria diagnostics project, have been most

carrier state in cattle remains a concern for the DAFF. The ARC-

helpful to assign a T. parva-positive status to problem buffalo.

OVI is mandated to perform diagnostic tests for the disease in

This ensures more reliable results for the buffalo industry and

buffalo and bovines. Much of the current problems relate to

safeguards the industry against losses in revenue associated

the presence of mixed infections of animals with closely related

with carrier buffalo.

Theileria species. Identification of the tick vectors for these latter
species will allow for a better understanding of the epidemiology

African swine fever: For the design of effective control

of mixed infections. In addition, research into the carrier state in

measures against African swine fever (ASF) outbreaks, the

cattle is being conducted to determine the degree of risk which

source of the infection and epidemiology of the spread of the

this poses to the cattle industry.

disease need to be determined accurately. Methods which can

Six cattle obtained from communal farmers in KZN, which

of ASF virus are therefore important to identify one of the

accurately detect exposure of an animal to natural tick vectors
recovered from an apparent severe T. parva infection in the field

possible sources for an outbreak. To this end, the development

and confirmed to be positive by PCR, all became aparasitaemic

of a diagnostic assay for detection of suid (porcine) antibodies

(tested negative) before they were used in the transmission

against tick salivary glands was initiated.

experiments at ARC-OVI. Ticks collected from these cattle
were used to infect susceptible bovines but only T. taurotragi

Suid sera have been screened against crude salivary gland

(apathogenic) was transmitted. All of the cattle proved to be

extracts to identify those which are positive. Sera with the

solidly immune to virulent T. parva challenge, meaning that they

highest antibody titres have been selected and used in Western

had been infected with the pathogen responsible for Corridor

blot analysis to identify immune-dominant antigens in tick

disease in the field and recovered. These cattle became

salivary gland extracts. A tick salivary gland cDNA library has

aparasitaemic again as determined by PCR after 35–75 days.

also been constructed and partially sequenced to identify the

The removal of the spleen from these bovines to render them

DNA sequences encoding salivary gland proteins. The immune-

more susceptible to infection did not result in a resurgence of

dominant antigens can now be identified using a combination

T parva parasites and they remained negative over a 4-month

of chromatographic fractionation, proteomics and the data

period of observation. The buffalo-derived T parva carrier state

generated from the cDNA library. Suitable candidates will be
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expressed in recombinant form and evaluated for their potential

sensitive for the monitoring of the biting midge population, it

as diagnostic antigens.

does not always reflect the true biting rates on host animals.
Midge saliva was collected from South African midge species.

Development of a diagnostic assay for the detection of exposure

The presence of specific proteins in the saliva will determine

of suids to vectors of ASFV will assist in the epidemiological

the vector status of a species. Characterisation of selected

monitoring and surveillance of ASF outbreaks and spread.

biting midge populations in South Africa using genetic markers

Information gathered in the course of the study generated of the

enables us to understand midge dispersal more clearly.

salivary gland proteome will contribute towards a more informed

Analyses of midges collected during field surveys in South Africa

society and will allow scientists to select potential salivary

and Namibia contributed to the productions of risk maps of the

antigens for further functional characterisation which will enable

diseases transmitted by these insects.

better understanding of the biology of the vector.
The maintenance of productive laboratory colonies of two
Managing worms: Research on parasitic helminths has

species of tsetse flies at the ARC-OVI made it possible to

focused on two activities: to investigate new and alternative

determine factors (radiation dose), which will influence the quality

methods for managing and controlling helminth infections in

of males for use in the sterile insect technique for the control of

cattle and small stock in commercial as well as resource-poor

trypanosomosis in Africa.

farming systems, and to investigate the helminth diversity in
South African wildlife. Since anthelmintic resistance has become

Knowledge regarding the biology of the vectors in combination

a major problem world-wide, rendering the classical approach

with a clear understanding of the intricate interactions between

of drenching animals with anthelmintics inefficient as singular

host, vector and pathogen will be vital for the effective control of

control strategy, a novel, integrated approach, including the

insect-transmitted diseases.

development of vaccines, is needed.
A vaccine for heartwater: The attenuated heartwater vaccine
In order to gain the necessary baseline data to achieve this, the

in use now is the Welgevonden strain of Ehrlichia ruminantium

prevalence and intensity of helminth infections and the extent of

attenuated in cell culture. It serves as a promising candidate for

anthelmintic resistance in selected rural farming communities was

a new heartwater vaccine because it protects against all of the

assessed. A possible vaccine candidate against the wireworm,

tested field stocks in South Africa and against foreign stocks.

Haemonchus contortus, was tested in indigenous goats under

Seven groups of sheep (total 55) were immunised with the

field conditions. Studies on the helminth communities of hitherto

attenuated heartwater vaccine using two routes of administration

neglected host groups of wildlife are under way to allow us to

in order to test efficacy of the easily applied intramuscular (i.m.)

assess the extent to which wildlife can serve as reservoir host of

route of vaccination compared to the complicated intravenous

helminths of livestock and vice versa, and the extent to which this

(i.v.) route.

could influence possible helminth control strategies.
The vaccination with the attenuated heartwater vaccine proved
Obtaining the necessary data on helminth infections in livestock

to be safe and none of the animals required treatment. After

and wildlife adds valuable information to the database needed

needle or tick challenge only one sheep had a temperature

to sustainably manage South Africa’s animal resources. The

reaction and recovered without treatment. Sheep vaccinated

results obtained during the goat vaccine trial make it possible

by the intramuscular route had elevated temperatures for a

to plan further trials to confirm details on vaccine dosage and

maximum of three days but no treatment was required. All of

vaccination schedules and to ultimately have a vaccine against

the vaccinated animals survived the challenge and recovered

one of the economically most important helminths.  

without treatment. However, all of the unvaccinated animals in
the control group reacted severely and required treatment.

Irritating insects: Some adult insects cause severe irritation
by biting and bloodsucking and in the process may transmit the

These results show that this attenuated heartwater vaccine

causal agents of various diseases from infected to healthy hosts.

candidate may be administered effectively and safely through

Trypanosomosis of man and animals, and bluetongue of sheep

the intramuscular route. The observation bodes well for future

and African horse sickness of horses, transmitted by tsetse

experiments designed to develop the vaccine for eventual

flies and biting midges, respectively, are important insect-borne

registration and commercial use. This vaccine will eventually

diseases in South Africa.  

replace the current one, also produced by the ARC-OVI.

It was found that certain organic fatty acids repel biting midges

Avian influenza: Several avian influenza (AI) H6N2 viruses from

when applied to polyester netting. The evaluation of methods

KZN were identified by gene-specific conventional RT-PCR, PCR

for biting midges shows that, although light traps were the most

and DNA sequencing. Goose paramyxovirus and Newcastle
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disease virus (NDV lineage 5d) were identified in the Western

ELISA for African lyssaviruses: This activity was aimed at

Cape, as part of the on-going outbreak. Work on surveillance

developing a general competitive ELISA for African lyssaviruses

at the National Zoological Gardens, Pretoria, found evidence of

to enhance serological surveillance of disease caused by these

AIV, NDV and West Nile virus (WNV) infections in wild ducks. A

viruses.

non-NDV avian paramyxovirus isolated from Egyptian geese in
the Western Cape was identified as APMV type 4 from genomic

A labelled monoclonal antibody (mAb), provided by the Canadian

sequence. Over 76% of the full genome sequence of this virus

Food Inspection agency (CFIA), and shown to react with all the

was obtained using a new non-specific RNA amplification

species of the lyssavirus genus was selected. The mAb was

protocol and high-throughput DNA sequencing.

labelled with horse radish peroxidase (HRP) and used at twofold dilution from 1:50 to 1:6400. Two-fold dilutions (from 1:100

The AIV/NDV/WNV triplex rRT-PCR permits simultaneous

to 1:51200) of Mokola virus (MOKV) ribonucleoprotein (RNP)

detection of RNA from all three viruses in a single reaction

were used as the coating antigen. Several ELISA plates were

within two hours. Thousands of wild bird swabs from the SADC

used to determine their efficiency in the assay with RNP as a

region have been tested using this method, producing valuable

coating antigen. The skimmed milk and bovine foetal serum

prevalence data for these important avian diseases. Besides

(FBS) were used as blocking agents for the c-ELISA assay. The

information obtained, income from diagnostic contracts was

hyperimmune serum collected from goats exposed to ERA virus

also received.

RNP and MOKV RNP were used to test the performance of
the assay. In addition, a dog serum shown to neutralise MOKV

An APMV-4 virus was identified for the first time on the African

in a neuroblastoma cell culture was also included for analysis,

continent, and when the sequence is completed (76% to

together with serum collected from black-backed jackal from

date), will represent only the third sequence of this serotype in

Etosha (Namibia) and shown to neutralise CVS-11.  

GenBank.
The checkerboard titrations between mAb and the coating
Rabies in Gauteng: In order to establish the origin of this

antigen (MOKV RNP) were performed. It was found that a

rabies outbreak and track its introduction to GP, selected

1:400 dilution of the coating antigen and 1:200 dilution of the

rabies virus isolates obtained from dogs from this province, for

20CB11-HRP gave optimum optical density (OD) closer to 1. This

the period 2000 to 2010, were genetically analysed. Molecular

indicates that optimum results could be obtained with this ratio

characterisation through sequencing of the G-L intergenic region

of the coating antigen and labelled mAb. Maxisorp ELISA plates

followed by phylogenetic analysis, together with previously

gave better results in comparison to the Nunc ELISA plate. Foetal

characterised dog rabies virus isolates depicted the existing

bovine serum (FBS) had lower OD values of approximately 0.01 to

cycles of dog rabies in South Africa.

0.02, whereas skimmed milk had higher OD values from 0.05 to
0.2. It was apparent that FBS has better blocking capability than

Genetic analysis of rabies viruses recovered from dogs and a

skim milk in this particular assay. Therefore it could be concluded

26-month-old male in Gauteng demonstrated that emergence

that FBS is a good blocking agent for maxisorp ELISA plates.

of rabies in this province resulted from transmission of the virus
from a canine rabies endemic area of the country. Incidental

Furthermore, it was evident that hyperimmune serum obtained

cases of animal rabies have been reported from Gauteng since

from exposure to ERA virus and MOKV/ERA ribonucleoprotein

2000, particularly distributed along the more rural border of

(RNPs) had high antibody titres compared to dog and black-

the province, but control and vaccination programmes were

backed jackal sera. However, MOKV/ERA serum was able

probably adequate and transmission was disrupted. The recent

to react with the antigen at higher dilutions than ERA serum.

dog rabies outbreak in Gauteng appears to have resulted

The results obtained showed that the antibodies produced by

from introduction of rabies viruses from KZN, with subsequent

exposure to ERA virus (monoclonal serum) and MOKV/ERA

local spread in the susceptible domestic dog population of

viruses (polyclonal serum) could be differentiated by percentage

southern Johannesburg. This is the first report of an outbreak of

inhibition on the plate.

rabies in the greater Johannesburg area with evidence of local
transmission of the virus.

The percentage inhibition and serum dilutions could be used
together to differentiate antibodies produced against lyssaviruses

The public health importance of rabies, especially in domestic

of African origin and therefore determining the sero-prevalence

dogs in densely populated settings, was highlighted by

of these viruses. This criterion could be useful when cross-

recognition of a human case during this outbreak. This further

neutralisation occurs between species as is typical in Southern

highlights the importance of continued and sustained control

Africa.

efforts and, more importantly, prevention of rabies through
vaccination of pets and enhanced public awareness.
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Technology
Transfer and
Commercialisation
Strategic Objective 5:
Technology Transfer
Since its establishment as a division of the ARC in 2008,
technology transfer continues to go from strength to
strength, proving the prudence of the decision made in
the preceding financial year. The practice of technology
transfer is to be taken with a long-term view, with real
measurable results taking a few years to materialise. This
is due to the fact that technology transfer programmes are
intended to show impact on the users of technology rather
Ms Anati Canca: Executive Director

than merely to measure inputs through organisational

Technology Transfer and Commercialisation

programmes undertaken.
To this end, the establishment of the economics unit to
focus primarily on conducting impact assessments of
the programmes implemented by the organisation is on
track. The Economics unit has been organised under the
decision analysis thrust together with the biometry services
unit as a programme. This consolidation of all agricultural
economics and experimental design support capacity in
the organisation is indicating a good result. Evidence of
this can be surmised from the outstanding performance
in services provided to external stakeholders. In addition,
the economic unit has already started to do the necessary
impact assessment studies on the organisation’s technology
transfer programmes. The outcomes of these studies will
demonstrate the successes in scientifically proven terms
and indicate areas where improvements need to be
made for future implementation. Such studies will enable
the ARC to demonstrate its contribution to innovation in
the agricultural sector in measurable terms. The impact
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Agricultural Research Council Annual Report 2010/2011

of innovations based on technologies developed at the

empowerment for further engagement regarding identification

ARC will lead to increased competitiveness of the sector,

and articulation of community needs.

positively affecting profitability of individual enterprises and
will increased job opportunities.

The

Bethanie

community

was

partnered

through

a

programme aimed at semi-commercial trials on one of the
Technology transfer, employing the modality of training

ARC’s new sweet potato varieties called Impilo, which is

course delivery has also performed beyond expectations,

an orange-fleshed variety. This includes on-farm trials, and

which had been based on last financial year’s performance.

limited market testing for assessment of produce uptake.

Courses given by all the ARC institutes have contributed to

The community also produced the sweet potato variety

improved skills in general in the agricultural sector. Training

known as Ndou, a white-fleshed open variety. Four hectares

has been given in all the commodity areas in which the

of these varieties were planted with seed that the ARC

ARC has R&D programmes. A key focus for this year was

provided. Further training was given on the various aspects

the closer attention paid to rural development initiatives of

of production, nursery management and post-harvest

government and how these could be supported through

processing of the produce. The community did very well and

skills development. Eight provinces were supported in this

harvested approximately 160 tons of the sweet potatoes (of

regard, and interventions were focused on grains, which are

both varieties). This is the expected average production for

important for food security, as well as on sweet potatoes,

sweet potatoes in a commercial setting and it represents

beekeeping, cowpeas, soy beans and mushrooms. Small-

an excellent result in the first year of production for the

scale producers were addressed at the Farmer Field School

community. The sweet potatoes were sold in the community

initiatives held in Limpopo and the North West Province. More

at about R15 per two kilograms. Efforts on more commodities

of these are being rolled out in the Free State and Mpumalanga.

are under way with this community. Ten other communities
throughout the country are in various stages of support.

The technology transfer programmes of the ARC address
the outcome of food security at household level through

The ARC approach with food security and rural development

our community support programmes. For example, the

programmes such as described above entails the provision

community of Bethanie in the North West Province participated

of solutions that are custom-designed for a particular

in one such programme implemented around sweet potato

community. To achieve this, the Bethanie community were

pre-commercial trials. The support provided enabled the

engaged by various ARC experts to determine the kind of

organisation to optimise its approach to its framework for

resources they had. Furthermore, a technical analysis of the

support to be provided to communities to address food

soil and water conditions was done to determine the best

security and agricultural development issues. The approach

possible solution to be offered for production at Bethanie.

entails partnering with a community for mutual benefit of both

A key component of the engagement with the community

the ARC and the community itself, with a strong element of

was the exposure to the ARC that they were given through
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interactions with researchers at the Animal Production

available to producers, thus positioning them for increased

Institute at Irene and the Vegetable and Ornamental Plant

competitiveness. The collection of royalties serves to

Institute at Roodeplaat. The intention was to empower the

maintain a high value for the variety and signifies a return on

community further to enable them to articulate their needs

the government investment in agricultural science. This is

more powerfully in communication with the researchers.

re-invested by the ARC into new breeding programmes. This

Such empowerment is useful also for the ARC as we get a

ensures that the objective of competitiveness for the sector is

clearer understanding of the needs of the communities we

maintained. The licensing of new varieties of sweet potatoes

serve through our research agenda.  

and rye grasses (to mention a few) in this reporting period
signifies the entry of these new varieties into production.

Capacity-building initiatives undertaken also focused on the

The vitamin A sweet potato will be produced for export

extension personnel involved in rural development and in

on smallholdings and by households for use in prevention

veterinary health care. A total of 129 extension personnel were

of learning disabilities that may occur in children who are

trained by the ARC this year. Such interventions are of great

deficient in the vitamin. The new rye grass varieties will be

importance as the connection between research output and

produced for use in the livestock industry for improved animal

extension officers ensures that a link is maintained between

nutrition leading to better returns for producers in this area.

the ARC (as a R&D organisation) and the end users of R&D

This is another area of the work of the ARC that is directly

output, thus keeping the lines of communication between

linked to the MTSF outcome of decent employment through

the producers and users of new knowledge open. This leads

inclusive economic growth. As new technology becomes

to improved use of the new knowledge for better economic

available to producers, so does their competitiveness and

outcomes for the farmers, positioning their agri-enterprises

profitably increase.

for growth leading to more employment as per one of the
Medium-Term Strategic Framework (MSTF) outcome.

Protection of new intellectual property (IP) based on
disclosures that reach the Office of Technology Transfer

Communication with the sector on the availability of training

was handled timeously and only two missed the close

courses via the ARC has been improved in this reporting

of the financial year as they were still in the process of

period. This has led to a very welcome increase in demand

execution. The improvements with regard to IP management

for the service. The relevance of the ARC training programme

(including the application of IP) are of value to the sector

has been enhanced by the work done in the organisation

as new and improved varieties are made available to

to seek and receive accreditation from the AgriSeta as an

address competitiveness both locally and internationally.

agricultural education and training provider. A few of the

This is directly aligned with the outcomes intended with the

more popular courses have also received accreditation

Intellectual Property Rights from Publicly Funded Research

between NQF level 1-6. This means that participants of these

Act (IPR-PFR Act), which seeks to ensure that there is a

training events by the ARC are receiving high-quality training

return derived from the public investment in science.  

for which they receive credits according to the National
Qualifications Framework. This is of great benefit to the

A strategic plan for a new and modernised library and

course participants and leads to the general improvement

information service was finalised in this reporting period.

of skills in the agricultural sector. Through these initiatives,

The plan envisages benefit from the vast knowledge base of

the ARC is well positioned to contribute positively towards

the ARC being used more effectively within the organisation

the MTSF outcome of a skilled and capable workforce to

as a base for information dissemination activities. This

support an inclusive growth path.

strategic plan will be used as the basis for the formulation
of a comprehensive knowledge management strategy for

Improved license management has led to the achievement

the ARC. It is envisaged that the knowledge management

of the target in royalties collected. This was achieved with

approach that will/should be adopted would increase access

very little resources in the programme responsible for this

to the ARC body of knowledge much wider, to the benefit of

aspect of licensing. This programme is also responsible

the sector, academic and other research institutions in the

for negotiating new license agreements, where the annual

country, the region and the continent.  

target was missed one agreement (achievement of nine
out of ten – would have been met were it not for protracted

Overall, excellent performance has been achieved in

negotiations on three new citrus varieties).

the technology transfer effort of the ARC. Through this
performance in its initial two years of operation, the

The conclusion of new license agreements is a crucial

organisation is well positioned for persistently excellent

process towards achieving innovation, as it is through these

performance in ensuring the transfer and adoption of its

licenses that new and improved plant varieties are made

technologies by end users. This will continue to extract
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the value intended in the agricultural sector from public

information and access by the ARC to information to

investment in R&D. Increased resources invested in

support its various business processes.

technology transfer programmes will lead to even more
visible and rapid successes with visible impact on the entire

The 2010/11 business plan

sector, as well as on the government priorities as outlined in

The business plan for the previous financial year was

the Medium-Term Strategic Framework.  

aligned to the strategic plan of the ARC developed and
adopted in the 2007/8 financial year. The ARC developed

The Agricultural Research Council (ARC) has since 2007/8

a new five-year strategic plan from the 2010/11 financial

financial year indicated its intention to optimise its contribution

year, and the TT business plan was revised to reflect the

to the agricultural sector and to the national innovation

refinements in the ARC strategic plan reflected.

system of South Africa in regard to the exploitation of its
output of R&D. To this end, the technology transfer division

The business plan for TT then sought to reflect the

was established in 2008 and its operations commenced

intentions of the organisation more accurately with regard

in earnest during the 2009/10 financial year. This report

to supporting the sector towards more competitiveness

outlines the activities and achievements of the second year

as well supporting the implementation of government

of implementation of this strategic intent.

objectives related to food security and increasing the
number of agricultural producers in the country. This

The technology transfer (TT) strategic concept was defined

business plan also reflects the role of the TT division

during 2008 and can be summarised as an approach that is

in providing services within the organisation, where

built on the foundation of the R&D output of the ARC and has

the creation of an enabling environment for the entire

enabling, operational and impact measurement elements.

organisation to perform in both its TT and R&D business
objectives is envisaged.

The principles of agricultural innovation wherein the profitable
use of new knowledge and technology for socio-economic

Three key result areas were developed, thus

outcomes remain the underpinning principle of the work of

•

service provision – this area relates specifically to the

the division in the organisation. This seeks to ensure the

services provided both to external clients and internal

realisation of particularly public sector but also private sector

clients;

investments made in agricultural R&D.

•

application of intellectual property (IP); and

•

protection of IP.

The six programmes associated with the elements of the TT
strategic concept are:
•

•

•

Service provision

Training and Information Dissemination, responsible for

The provision of services in the business plan relates to

appropriate packaging of knowledge and technologies

both internal and external clients, with different strategic

for dissemination, using various modalities;

outcomes pursued. The external services aspect relates

Commercialisation, responsible for the conversion of

to the support the ARC through its know-how and other IP

ARC R&D output into products and transfer through

provides to the sector. This includes –

appropriate instruments;

•

Intellectual Property Protection, a key enabler in the

advisory and consultancy services.

pursuit of innovation in the organisation ensuring that

•

•

Technical services, such as diagnostic, analytical,

•

Training services, wherein the knowledge produced by

the R&D output is appropriated as ARC property and

the organisation through its R&D division is packaged

protected, using the most appropriate form;

into

accreditation

and

non-accreditation

training

Business Development and Generation, set up to

courses which are then delivered in pursuit of increasing

maximise potential for the ARC to provide support to

the capacity of all in the sector, including extension

the sector, maintaining relationships with clients and

personnel, for improved agricultural production. Various

expanding the client base;

modalities of dissemination of appropriately packaged

Economic and Biometrical Services, to evaluate ARC

ARC information for the benefit of the sector and the

business through impact assessment, inform future

public are applied.

investment in R&D and technology transfer and provide
internal services (for experimental design and analysis
•

The second aspect of this KRA deals with the provision of

and market intelligence); and

service by the TT division to the rest of the ARC. This sub-

Knowledge Management, including the ARC library and

KRA is intended to move the TT ARC towards an optimally

information service (ARC-LIS) to ensure access to ARC

coordinated and managed system in the practice of
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- know-how

technology transfer. It also addresses the specific functions

- trade secrets.

of a research and technology organisation that relate to the
business. Included in this sub-KRA are
•

•

Economic and Biometry Services, which seek to support

Activities in this programme include the day-to-day

the organisation’s decision-making through impact

registration of new IP as well as the formulation of frameworks

analyses (ex-post and ex-ante) and statistical analyses;

for the management of the portfolio. In addition, attention

and

is given to increasing awareness of IP protection principles

Knowledge management, including the ARC Library

to the scientific workforce of the ARC through awareness

and Information Service (ARC-LIS) which is crucial for

campaigns done through general and customised (i.e.

the business of the ARC, particularly information for

addressing specific aspects) workshops.

research .

Achievements against business plan

Application of intellectual property
A research and technology organisation such as the

KRA 1: Service provision

ARC has to perform in both the generation of new and
applied knowledge and in ensuring that this knowledge is

Programme A: External services

disseminated using various instruments to benefit various
end users in the sector and in society. The ARC is governed
by a number of laws with regard to the management of

This area addresses the provision of technical and

the intellectual property (IP) generated from R&D effort,

knowledge services and includes analytical, diagnostic,

including the ARC Act and the Intellectual Property Rights

consultancy and advisory services. These are provided

from Publicly Funded Research Act. These have formed

to customers of the ARC who in many instances include

the foundation on which the principles that underpin the

provincial government departments acting on their own

application of IP activities of the organisation rest. The IP

behalf or on behalf of particularly resource-poor and the

portfolio of the ARC is broad and is made up of all forms of

farms of smallholders.

registered and unregistered IP. Different vehicles are used to
Targets were set for each of the types of services as

exploit the portfolio, including –
•

licensing, with the number of new license agreements

mentioned above. Results for the financial year are mixed,

and royalties generated from all licenses managed and

with targets exceeded in some areas and not met in others.

tracked;

A total of 114 904 analytical services were rendered by the

•

the establishment of SMMEs and incubators, for the

ARC institutes. Performance in the fourth quarter was below

benefit of communities and individual entrepreneurs; and

target at 62,3%. The annual target was missed by 33,5%.

•

sale of products, where the know-how of the organisation

Analytical services are primarily rendered at ITSC and ISCW

is packed in various ways (for example books and CDs)

institutes and involved mainly soil sample tests.

and sold as a means of disseminating information and
The situation is reversed for diagnostic services, where

generating revenue.

the annual target of 23 160 tests done was exceeded by
ARC IP portfolio management

761,7%. The ARC-OVI remains the largest provider of

Without careful management of the protection and

diagnostic services within the ARC institutes, and this was

appropriation of IP from the R&D output of the organisation,

further bolstered by services provided during outbreaks of

the base on which technology transfer activities are

Rift Valley Fever. While this performance is to be lauded,

performed would be very thin. This programme addresses

they continue to be under pressure from competing private

the need to ensure that the R&D output of the ARC is

laboratories that are much better capacitated and resourced

optimally protected. This is not a trivial undertaking in the

than ARC laboratories.

ARC, since as already mentioned above, the portfolio covers
Performance on consultancy services also exceeded all

the entire spectrum of the various forms of IP, namely –
•

Registered

expectations and the annual target of 41 was exceeded by

- plant breeders’ rights

1 735,7%. This is largely due to the services provided by the

- patents
•

biometry services group. The activities of this group, which

- trademarks

the ARC has had for many years, was re-focused through a

Unregistered

management decision taken and implemented in 2009/10

- copyrights

and the stellar performance can in part be attributed to

- designs

this decision. The group has the potential to do even more
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and its services are sought after in both the agricultural

of skills in the sector is an important element that enables

and academic sectors. The contribution of the economic

the sector and government objectives towards increasing

services group to the performance of the organisation in

the number of producers in agriculture and increasing

delivering consultancy services has also increased in this

productivity and competitiveness. The contribution of the

reporting year. Again this is the result of formulating the

ARC in this regard is becoming more valuable through the

economic services group of the organisation such that the

effort undertaken in this programme.  

capacity is concentrated and focused on the provision of
decision support. These decisions, taken and implemented

The annual target of 100 was reached in the first quarter

from 2009/10 are starting to yield excellent results by all

of 2010/11 and was adjusted to 200. The new target was

indications.

met and exceeded, with 212 training events delivered. This
signifies the utility and popularity of the organisation’s offering

Performance on advisory services was far below target, with

in training. Aggressive marketing of these was initiated in this

1 944 services rendered during the financial year against

reporting period, with advertising material produced and

a target of 14 522. This remains a challenge, the cause of

distributed widely. This will be built upon for the coming

which will be investigated, leading to a re-formulation of the

financial year. It is clear that this modality of technology

work done by the ARC in this regard.

transfer is poised to make a significant contribution to
the government’s MTSF outcome relating to a skilled and

Overall, the ARC through these services has served the sector

capable workforce to support an inclusive growth path.

well in this reporting year and great strides have been made
in areas that are not traditionally done by the organisation.

Communities supported and engaged in this reporting

The potential for growth in these areas is positive and will be

reached a total of 13. The annual target was 11. Communities

pursued vigorously in the next financial year.

supported and already involved in agricultural production
include Bethanie and Winterveld. Other communities engaged

Programme B: Training

include Atteridgeville, Nkandla, Mhlontlo, among others.

This programme includes the provision of training courses to

Programme: Internal services

various customers as well as the activities of the organisation
This section of the technology transfer division of the ARC

in disseminating information in support of the sector.

addresses the creation of an enabling environment for the
With regard to training courses, an annual target of 100

work of the organisation. The services provided to internal

courses delivered was set, based on the performance

clients include economic and biometrical services, in aid of

achieved in the previous year (80 courses). It soon became

good decision-making at business and research project level.

clear that the work that had been done in the previous

Also included in this section is the provision of information

year in building the capacity of the ARC to perform this

services through the ARC Library and Information Service

aspect of technology transfer optimally was bearing fruit.

(ARC-LIS). Knowledge management is the fourth aspect of

These activities included the pursuit of accreditation for

the internal service provision programme of the TT group.

the ARC, its courses and its personnel to increase the
utility of the training received for the customer. The ARC

Decision support provided by biometry services in support

was duly accredited by the AgriSeta as an agricultural

of high-quality peer-reviewed publications was targeted

education and training provider and ten skills programmes

at 80% of all such publications in this year. The intention

have been accredited so far. A further three qualification

behind this output was to encourage the use of the service

programmes have submitted for accreditation, each with

by ARC researchers in aid of improving the peer-reviewed

about 10 skills programmes.

publication output of the organisation. The actual achieved
against target was 21%. Various initiatives aimed at raising

Efforts towards individual trainer accreditation were also

awareness on the value added by this team to research

made, with 20 ARC personnel (including researchers)

design and result analysis were undertaken, including road-

undergoing the training required for accreditation as

shows to all the ARC institutes.

trainers, assessors and moderators. Of these, 13 have
already received their accreditation and the remainder will

The economic services group produced three economic

be accredited in the new financial year. This is significant as

outlook reports to support the organisation with market

the various accreditations received position the ARC well for

intelligence. Two impact assessment studies were targeted

the provision of services aimed at increasing the capacity of

for completion during this year. While this target has

the sector in pursuit of skills development. The development

not been met, draft reports of three reports on a socio-
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economic analysis of the Lachenalia flower bulb project at

this strategy will be implemented in the next financial year,

Nieuwoudtville in the Northern Cape, an evaluation of the

while others will be phased in over the next two to three years.

economic benefits of wheat cultivars in South Africa, and a
comparative study pertaining to the size and status of the

The provision of support by ARC-LIS was targeted at 80% of

poultry and beef industry in SA, are available. This signifies

all peer-reviewed publications by the ARC. All peer-reviewed

that the work has been done and the only outstanding

articles that were produced by the ARC in this financial year

aspect is the approval and acceptance of the reports.

were supported by the ARC-LIS.

On-going impact assessment studies include the economic

In aid of the formulation of a comprehensive knowledge

valuation of the impact of veterinary services for zoonotic

management strategy for the organisation, the target

diseases affecting small farmers in the Okhahlamba Local

set for the 2010/11 financial year was the completion

Municipality of KwaZulu-Natal, the competitiveness of

of a knowledge audit. A knowledge audit is a process of

the ARC-ISCW analytical laboratories, an assessment of

assessing and quantifying the information and knowledge

indigenous vegetables species, the impact of a fruit tree

assets of an organisation with the purpose of formulating a

project in the OR Tambo municipality in the Eastern Cape,

clear recommendation in the management thereof. The audit

the impact of the ARC’s effort in biological control, and an

process is therefore the first phase towards information and

analysis of conservation agriculture (CA).

knowledge management. The knowledge audit programme

The Economic Unit has compiled an electronic database

environment that supports a systematic identification,

with economic reports and other relevant sources

optimisation and active management of the intellectual

of information that can be easily accessed by ARC

assets held in explicit and tacit forms of knowledge. The

aims to facilitate the development of an organisational

researchers. The electronic database is dubbed Document

ARC is also aiming to grow income through the exploitation

Store/Cabinet, and is a repository of information including

of its intellectual assets; hence, the general importance of

trends in the agricultural sector, a report on South African

knowing the available information and knowledge assets

trade of agricultural commodities, reports on international

with an aim of managing them with excellence.

and domestic economic outlook, food price monitoring,
public finance for the Departments of Agriculture, Forestry

The tender process to recruit a suitable service provider to

and Fisheries and Rural Development and Land Reform

handle the knowledge audit for ARC was competed towards

and books on agricultural statistics. The document store will

the end of the financial year. This has led to the work to be

be updated regularly with current information and can be

done being shifted to the next financial year. The target for

viewed on the website.

the completion of a knowledge audit report was thus not met.

Significant decisions supported through research services

KRA 2: Application of IP

had an annual target of 14. The actual achieved in this area
is 20. This number includes an analysis of the biotechnology

The application of IP KRA relates to the commercialisation

industry, and substantial contributions to the agricultural

element of the technology transfer strategic framework of the

science and technology (ASTI) country note that describes

ARC. Various commercialisation modalities are available to

the health of the national agricultural R&D system. This

the organisation, including licensing, the creation of SMMEs

international process is facilitated by IFPRI – the International

and incubators based on ARC-generated technology and

Food Policy Research Institute. Whilst the ASTI report

knowledge, as well as the sale of ARC products, including

contains ARC data, the contribution made also dealt with

knowledge products and the by-product of R&D activities,

the analysis and compilation of data from all national R&D

such a produce from farm trials.

institutions active in the sector.
The Commercialisation Programme was set up with the aim
The ARC-LIS, despite challenges related to scarce financial

of deriving income for the ARC from its R&D output, using

resources, maximises access to available information

a number of commercialisation routes. The Incubation and

services in case the source is not readily available in the

SMME Sub-programme serves to disseminate knowledge

ARC. A user satisfaction survey that was conducted with

primarily through agri-technology-based incubators and

the internal clients of the ARC-LIS was used to inform the

SMMEs. The New Product Development (NPD) Programme

ARC-LIS strategic plan which was developed in the second

was initiated to provide leadership in the development

quarter of this reporting period. This strategy is intended to

of new products through the innovation process. Both

guide the organisation towards the creation of an improved

sub-programmes rely on close interaction with market

service. Some of the initiatives developed and described in

developments to deliver relevant offerings.
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Programme A: Licensing

a bioinsecticide and diagnostic kit for the veterinary sector.
These will continue into the next financial year.

The licensing of the ARC’s R&D output is the most attractive
commercialisation route, allowing for the realisation of income

Revenue from royalties has met and exceeded the target

in a relatively short period. The licensing model can be used in

by almost R0,5 million. This is due to improved royalty

SMME development, where technology can be licensed into

management practices introduced in this reporting period.

an SMME. The creation of SMMEs has direct impact on the
participate in meaningful economic activity.

Programme B: Incubation and SMME
development

The total number of new licenses signed for the financial

Packaging of technologies for commercialisation through

year is nine. This is against an annual target of 10. Some of

SMMEs developed or supported through the incubator

the commodities involved in this area include rye grasses,

network of government was pursued in this programme.

which are used in animal nutrition, and orange-fleshed sweet

An annual target of two incubators initiated and supported

potato cultivars, which are rich in vitamin A. The significance

was set, as well as the establishment of one joint venture

of these new license agreements should be pointed out. The

or start up. These targets were not met in this financial

rye grass license agreements will lead to the introduction of

year. It appears that the time it takes to negotiate and

economy through the creation of jobs and enterprises able to

new and improved animal nutrition products for the livestock

finalise agreements in this setting was underestimated in

producers in the sector. The sweet potato varieties that

the planning. Two of the government-owned incubators

have been licensed will increase the number of producers

(Mapfura/Makhura and Seobi) were approached to act as

of this commodity, as the license agreement is structured to

a vehicle for the commercialisation of technology from the

enable the introduction of smallholders to the production in

ARC. This is still under consideration by the incubators and

Limpopo primarily. It is anticipated that the sweet potatoes

will be followed up. The establishment of a joint venture in

will be produced for home use as well as for the export and

the beekeeping and honey industry was pursued with regard

local processing markets.

to the new point venture platforms output but this did not

It had been anticipated that two license agreements relating

Other initiatives pursued in this area include the product

materialise and will be followed up in the next financial year.
to the commercialisation of new and exciting ARC citrus

development of a peanut butter manufacturing line as well

varieties would be achieved in this financial year. This was

as essential oil distillation units. Further development work

not achieved due to engagements with the citrus industry,

was required on the prototypes and a seed fund for this was

which were not initially anticipated and which took a long

made available.

time to finalise, with agreements in principle reached in
March 2011.

This area must be given specific attention in the next

The performance of the organisation with regard to

this reporting period as the area has very good potential to

financial year to finalise the initiatives that commenced in
improved

contribute to the government MTSF outcome relating the

considerably when compared to two or three years earlier.

creation of vibrant, equitable, sustainable rural communities

This indicates that the organisation has succeeded in regard

contributing towards food security for all.

commercialisation

through

licensing

has

to the strategic direction set and pursued from 2008, and its
the competitiveness of the sector will continue to increase.

Programme C: Revenue from ARC
products

Careful attention was given to the question of how the new

Revenue targeted from this programme, largely from the

contribution to the introduction of new products for increasing

ARC varieties are disseminated to all in the sector, with special

sale of farm produce, was not met as only R14 million

reference to new and emerging farmers in the smallholder

was generated against a target of R17 million. This is

and commercial sector. A licensing policy in this regard was

disappointing and could partly be attributed to adverse

drafted and will be finalised in the next financial year through

economic conditions. Regardless, some action has been

the ARC Council. The licensing policy outlines the principles

taken in this financial year to improve performance in this

and practices to be followed in selecting commercialisation

regard. A promising initiative is the establishment of an

partners and implementation of the license agreements.

internet-based ARC shop for sale of material such as books,
CDs and manuals, among others. It is expected that with
the creation of this distribution channel, sales will improve

Negotiations toward the commercialisation of non-plant
IP have been initiated in this reporting period and include
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in subsequent years through increased visibility and ease of

given to the elements that were identified as most vulnerable

purchase. Pricing of the products is also being investigated

in the IP audit report, as reported above. The framework will

as it may be too low.

be finalised in the next financial year.  

KRA 3: IP portfolio management

As indicated above, careful attention is given to increasing
the awareness of IP protection within the organisation

Two outputs were pursued in this KRA for the 2010/11

through workshops. Four workshops were conducted in this

financial year, namely 100% registration of IP generated

regard. A general IP awareness workshop was conducted

from R&D activities, and the development of a framework for

for new personnel and three customised workshops were

the management of unregistered IP. Both outputs are finely

conducted.

aligned to the goals of the National System of Innovation,
wherein the objective of the appropriation and protection

WEMA activities

of IP from publicly funded research for exploitation in the

The ARC is part of a public-private partnership led by the

public good is pursued, for improved quality of living and

African Agricultural Technology Foundation (AATF) that

economic growth.

is aimed at the development of a drought-tolerant maize
variety. The project outcome will be distributed royalty-

Most IP generated in the organisation has been protected

free through seed companies to smallholders. There is

through filing of the appropriate form of protection (plant

a need to give attention to the management of the IP

breeders’ rights or patent). It must pointed out that there is a

developed within this project. The ARC is involved in the

time lag between application for PBR and granting; therefore,

IP management committee that has been established and

the number of PBR granted must be understood in the

actively participated in the 2010/11 financial year.

context of having been applied for two to three years prior.
The significance of filing for protection is that it indicates the

Activities in support of rural development

level of R&D output of the organisation, while the granting of

Government’s

rights signifies that the IP portfolio of the ARC is increasing,

Programme (CRDP) lends itself very well to a significant

thus positioning the organisation for improved performance in

contribution by the ARC as the organisation exploits and

technology transfer.

disseminates the technologies developed. While in this

Comprehensive

Rural

Development

reporting period the activities of the organisation were
The ARC has in the past two reporting periods formulated

not optimally coordinated (a situation that has been

and implemented an IP Management Policy and audited its IP

corrected in the 2011/12 financial year), a considerable

portfolio. The need to develop a framework for the management

amount of work was done by the organisation in support

of unregistered IP grew out of the audit report, which showed

of the rural development objectives of government.

that there was much value to be derived by the ARC and for
the sector and general public from the ARC material that is

The ARC’s rural development-focused projects covered

copyrighted as well as from other know-how. The framework

8 provinces, i.e. Limpopo, Mpumalanga, Eastern Cape,

has been drafted and elements of the framework have been

Free State, North West, Northern Cape, KZN and Gauteng.

finalised and are in the implementation phase.

Over three thousand small-scale rural farmers were trained
through seminars, workshops and on-site demonstrations

The completed elements include a copyright policy and the

conducted by the ARC through its various institutes. A total

concept towards the development of a photo library. Work

of 55 workshops and information sessions were conducted

on the creation of the photo library has commenced with

specifically for small-scale and emerging farmers. Since a lack

the appointment of a service provider. In addition to these

of information has been identified as one of the challenges

elements, the terms of reference for institute publication

facing small-scale farmers, the ARC has been largely focusing

committees were finalised and adopted. These committees,

on training and capacity building of developing farmers.

which have been in existence and have been functioning as
internal peer-review panels for publications arising out of ARC

Training

R&D output, have now been given the added responsibility

commodities, including sweet potatoes, mushrooms,

of examining draft publications for possible IP that may

soy beans, cowpeas and beekeeping. As grains are

inadvertently be lost through premature publication. This

important for food security in South Africa, the ARC

will improve the rate of IP appropriation in the organisation.

has been training emerging farmers on soil sampling

The target of developing the framework was not met in this

methods in maize and wheat farming areas in the major

reporting period, as it has not gone through the organisational

grain crops provinces such as Free State, Mpumalanga,

consultation and approval processes. More attention was

North West, Limpopo and KZN.
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interventions

addressed

a

variety

of
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Farmer Field School initiatives continued and eight training

A MoU entered into in the previous year with Stellenbosch

sessions took place in Limpopo (JS Maroka and Elias

University (SU) is under implementation on the biometry side

Motswaledi Municipalities) and the North West (Bophirima

through work done in partnership with SU to develop the

District Municipality) on conservation agriculture and

concept and proposal for the establishment of a centre of

beef farming, respectively. These activities involve simple

excellence in statistical analysis.

experiments, regular field observations, and the knowledge
gained from these activities enables participants to make

Current negotiation for more of these partnerships is being

their own locally specific decisions about crop management

undertaken with the Technology Innovation Agency (TIA),

practices. The ARC is currently rolling out additional

the Land Bank and the Botswana Ministry of Agriculture.

programmes on conservation agriculture in Qwaqwa and
Mpumalanga. Grain production calendars have also been

Conclusion

developed specifically for small-scale farmers, showing

Performance of the ARC in its technology transfer initiatives

farming activities that need to be followed per season.

continues to improve and the organisation is becoming

Farmers are trained in soil fertility status monitoring and soil

positioned to make a significant contribution to both the

sampling methods to enable judicious use of fertilisers and

public and private sector strategic objectives.

compost. The ARC has also embarked on the translation
of some of the production manuals on grains and crops in

Competitiveness for the sector is being achieved through

indigenous languages such as Zulu, Xhosa and Sesotho.

the release of new and improved plant varieties, with the
potential to have a positive impact on entire value chains.

Capacity building of extension officers and government

The licensing of rye grasses for animal nutrition is a good

officials

example of this.

A total of 101 government officials that are directly or indirectly
involved in rural development have been trained in Limpopo,

Skills development in support of building the capacity of

Free State and the Eastern Cape, namely extension officers

the sector is proceeding at a fast pace, with the excellent

and project managers in some cases. Some of the training

performance of the organisation in delivering training events.

happened simultaneously during farmer training. The

It must be noted that the capacity built includes an element of

capacitation of project managers and extension officers

in-service training for extension officers, thus enabling them

helps to ensure continuity and support to farmers that had

to provide improved services to their clients, particularly in

received training.

the rural areas.

A special training intervention for veterinary health workers

The ARC contribution to rural development initiatives is

was delivered in partnership with the Meat Industries

significant and with the establishment of the ARC CRDP project

Trust. In all, 28 extension officers were trained in the cattle

office planned for 2010/11, this contribution is set to improve.

improvement scheme Kaonafatso ya Dikgomo, to support
cattle farmers in the Free State, North West and Limpopo.
Strategic partnerships
Strategic partnerships are important for the successful
implementation of the TT objectives of the ARC. Long-term
sustainability of the projects initiated by the organisation
requires the use of various partners to provide the various
complementary assets required. In this regard, various new
memoranda of understanding (MoU) and of agreement
(MoA) were entered into. These include –
•
•

MoU with the South African NGO Coalition (SANGOCO);
MoA with the International Centre for DevelopmentOriented Research in Agriculture (ICRA);

•

MoA with the Nelson Mandela Metropolitan University;
and

•

MoA with the Department of Rural Development and
Land Reform (DRDLR).
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Human Capital
and Support
Services
The primary objective of the HR Division is to provide
seamless and effective organisational support to consistently
deliver solutions that increase productivity, accountability
and transparency, thus contributing towards creating a
conducive environment for optimal performance.
During the 2010/11 financial year, human resources (HR)
sought to gear itself towards stronger alignment between
HR strategy and the organisation’s corporate strategy. This
also took into account the key performance areas (KPAs)
that were included in the 2010/11 business plan.
Mr Michael Netsianda : Executive Director

To this end, the key focus areas were to ensure that

Human Capital and Support Services

employees are capable of effectively serving our client
base, while concurrently focusing on identifying, developing,
training and retaining talent to enhance the ARC’s delivery
and capabilities.
Staff recruitment, turnover and retention
Our recruitment practices have been applied in an efficient,
transparent way and free from bias or discrimination.
We strived to offer equality of opportunity to all qualified
candidates irrespective of gender, race, disability or any
other status protected by applicable law.
The recruitment activity continued at a steady rate despite
the limited budget allocated. This was compounded by the
shrinking labour market pool especially in the agricultural
sector

and

excessive

remuneration

structures

from

competitors and government in particular.
The table below shows a breakdown of appointments made
in 2010/11 per occupational grouping, race and gender.
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Total year to date

0%

1

Middle management (Support)

1

100%

50%

2

76%

53%

38

White

0

100%

Indian

0%

1

Coloured

0%

Middle management (Core)

African

1

White

0

0%

Indian

0%

100%

Coloured

0%
1

Occupational grouping

African

% Female

Female

% Black

Male

Foreign nationals

Appointments Per Occupational Grouping Per Equity Breakdown: 2010/2011

Executive management
Senior management (Core)
Senior management (Support)
1

Researchers (including specialist
1

Research technicians

6

Research support

1

Support

9

Artisans

1

Farm personnel

1

1

30

2

5

14

1

20

1
1

4

4

3

1

2
2

19

2

Labourers
TOTAL

0

8

56

1

1

9

5

88%

75%

32

100%

66%

3

88%

66%

32

100%

0%

1

100%

0%

2

0%

0%

0

85%

61%

112

Total year to date

9

% Female

researchers)

0

0

0

0

researchers)

9

1

Research technicians

6

TOTAL

17

% Black

0

1

White

White

1

Programme managers/Team leaders

Indian

Indian

transfer)

Occupational grouping

African

Coloured

Female

African

Male

Foreign nationals

Appointments Per Research Capacity Per Equity Breakdown: 2010/2011

Senior management (R&T/technology
0

0

0

0

100%

0%

1

0

0

0

0

100%

0%

1

1

4

4

76%

53%

38

3

1

88%

75%

32

7

5

82%

61%

72

Researchers (including specialist

1

0

5

14

1

20

1

6

34

1

1

Labour turnover for 2010/11 was 3,9% compared to 4,9% in the 2009/10 financial year. Although the target of 3,2% was
not achieved, there was a substantial decrease of 1% as compared to the 2009/10 figures. Exit interviews and the tenure
of departing employees are analysed to understand the underlying causes for attrition. A high percentage of departing
employees cited better compensation and benefits as the main reason for leaving.
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The table below shows a breakdown of all exits during 2010/11 per occupational grouping, race and gender:

White

Indian

Coloured

African

White

Female

Indian

Coloured

Occupational grouping

African

Male

Executive management
Senior management (Core)

Total year to date

0
1

1

Senior management (Support)
Middle management (Core)

3

3

Middle management (Support)
Researchers & specialist researchers

5

11

5

7

29

Research technicians

14

17

11

1

1

7

50

Research support

4

1

2

1

3

11

Support

11

1

11

11

34

Artisans

1

1

Farm personnel

4

1

Labourers

17

2

TOTAL

57

3

2
0

35

7
3

1

32

3

1

1

24

29

160

The table below shows a breakdown of all the different exit reasons of staff during the 2010/2011 financial year.

Termination reasons

Death

YTD terminations

YTD %

(1/4/2010 –

terminations

31/3/2011)

12

8%

Dismissals/Desertion

7

4%

Retirements

33

21%

Early retirements

21

13%

Medical unfit retirement

3

2%

End of contract

14

9%

27

17%

Voluntary resignations:
Better salary/Service conditions
Pursue new career

2

1%

Working conditions/Organisation culture

11

7%

Limited career opportunity

1

0.6%

Interpersonal problems

1

0.6%

Moving

2

1%

Personal reasons

4

3%

Become housewife

2

1%

No reason provided

20

13%

Total number of voluntary resignations

70

Total terminations

160
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The retention of existing employees especially those with critical skills and competencies is an on-going priority and attrition
rates are tracked regularly in order to devise intervention strategies.
Training and development
The ARC invests substantially in the training and development of our employees, which help them improve their performance
in their current roles and also help them to develop capabilities for future growth and advancement.
The ARC uses a variety of training methods to deliver our training programmes, namely fellowships, bursaries internships,
formal and informal training, collaboration with national and international universities, exchange programmes and secondment.
During the period under review, a total of 206 employees enrolled for various formal training programmes and 795 attended
informal short courses. These training initiatives linked to both staff personal development plans and corporate interventions.
FORMAL TRAINING
Study programme

Male

Female

A

C

W

A

PhD

24

3

7

18

MSc

23

2

3

21

BSc Hons

4

BSc

4

I

1

DTech

TOTAL
C

I

W
14

66

1

51

9

2

15

9

2

16

6

4

1

3

MTech

6

BTech

9

NDipl

9

ABET

1

TOTAL

80

3

2

16

10

21

6

1

1

17
1

7

14

79

2

24

206

INFORMAL TRAINING
Male

Female

TOTAL

A

C

I

W

A

C

I

W

230

145

3

112

123

25

3

154

795

The number of employees with PhD degrees in the ARC is 168 and employees with MSc degrees are 263. The number of
employees with professional veterinary and engineering qualifications is 14. In addition, we had staff that enrolled as follows:
66 PhD; 51 MSc; 16 MTech, 16 DTech and 9 for Engineering or Medical or Veterinary Science. Much of the training was
based on the transfer of knowledge, which relied on outside experts passing on new technical knowledge.
The following table shows the number of qualifications of research capacity in the ARC on 31 March 2011:
% of staff
Staff qualifications

Number

excluding

% of research

PDP/DST:

staff: 817

(2194)
Research staff with PhD degrees (including executives and R&T
managers)

168

8%

21%

263

12%

32%

Research staff with master’s degrees (including executives and R&T
managers)
Professional veterinarians and engineers

14

1%

2%

Staff enrolled for master’s or PhD degrees

117

5%

14%

Staff enrolled for MTech and DTech degrees

16

1%

2%

Staff enrolled for engineering or medical or veterinary science degrees

9

0%

1%
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South African government regulation compels public and private companies to contribute towards socio-economic upliftment.
We have successfully secured funding from AgriSeta to pilot an ABET programme and 15 employees were identified and
joined the programme during the period under review.
The Professional Development Programme (PDP) enables the ARC to attract candidates and empower them with scientific
skills. On 1 April 2010, the PDP programme had 67 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. Of this 67 candidates, (28) twenty-eight completed their studies and were appointed
permanently during the 2010/2011 financial year.
The table below shows the number of students that completed their studies over the past 3 years:
Study programme

2008/09

2009/10

2010/2011

PhD

0

2

5

MSc

8

20

10

MTech

1

4

11

BSc Hons

1

2

2

BTech

3

1

2

BSc Engineering

0

3

5

Nat Diploma

0

0

0

Total

13

32

35

On 31 March 2011 there were 64 students in the PDP Programme. The following table reflects these students
per study field:
PDP PROGRAMME
Study Programme

Male

Female

TOTAL

Post-doctoral

2

PhD

10

10

20

MSc

13

14

27

MTech

2

2

4

BSc Hons

0

5

5

BTech

1

2

3

BSc

1

2

3

NDipl

0

0

0

TOTAL

29

35

64

2

Twenty seven of above candidates joined the Professional Development Programme under the Biotechnology Platform in
February 2011. Of this number, 2 are doing a post-doctoral programme, 10 PhD, 11 MSc and 4 BSc Hons studies. There are
20 candidates stationed at Stellenbosch and 7 are based at the ARC-OVI.
The Department of Science and Technology gave a grant to the ARC to assist with the acceleration of the development of
young doctoral scientists who recently qualified and those currently studying to enhance their experience of research. The
NRF funded 12 PhD beneficiaries at R2 600 000 for 2010/2011. The beneficiaries of this programme have been proactive in
participating at various scientific conferences and publishing articles, and their scientific output is satisfactory.
Employment equity and organisational transformation
The ARC unequivocally accepts the challenge of and responsibility for the attainment of employment equity. To give effect
to employment equity, the ARC is committed to ensure equal opportunity for people seeking employment with the ARC
irrespective of race, colour, creed, national origin, sex, sexual orientation or disability. The ARC is furthermore committed
to take special measures to promote the transformation of its workforce to reflect the diversity of the South African society.
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The ARC is committed to employment equity and elimination of all forms of unfair discrimination.
Employment equity committees were established at the various institutes and their objective will be to monitor the management
of diversity and to proactively promote an organisational culture, which will encourage the understanding and appreciation
of cultural and gender diversity. These committees will ensure that appropriate steps are taken to ensure compliance with
this policy.
Progress towards achieving our targets continues at a steady rate. While the overall representation of designated groups
increased from 65% to 67%, well ahead of our targets, representation for coloureds and Indians remained stagnant over the
years. There is also a concerted effort to recruit and develop women and people with disabilities at all levels in particular at
executive and senior levels.
Our inability to meet our set targets is largely attributable to the unavailability of certain skills. However, measures have been
put in place to ensure that the skills dearth is thoroughly addressed.
The table below shows a breakdown of the ARC’s total staff complement by job level, race, gender and disability:

Executive management

3

Senior management (Core)

6

Senior management (Support)

5

2
1

Middle management (Support)

10

1

1

1

14

% Female

% Male

# Female

# Male

Total

White

5

1
6

18

foreigners

Indian

Coloured

African

White
1

Middle management (Core)

National

Female:

Indian

African

ARC occupational group

Coloured

Male:

100% 20%
2

11

50%

14%

2

2

82%

18%

32

2

5

59

7

37%

12%

3

5

2

20

1

75%

35%

123

403

20

9 41%

48%

82

341

2 45%

48%

Researchers (including specialist
researchers)

81

10

4

114

61

5

Technical

58

11

1

107

77

5

Research support

159

35

11

87

22

Support

120

6

2

19

110

20

Artisans

27

5

24

Farm personnel

14

12

14

1

Labourers

343

60

3

61

3

Grand Total

844

142

335

408

55

9

5

2

67

381

112

391

66%

62%

56

57%

0%

41

66%

2%

99%

14%

472

1

394 2194

33

2
7

80% 46%
2

11 67% 39%

Values exclude PDPs and DSTs
The percentage of disabled employees in the ARC is less than 1%. The table below shows the number disable
employees for the past three years:
2008/09

2009/10

2010/11

28

28

20

Organisational development
An employee satisfaction survey was undertaken during the period under review. The findings as per the survey analysis
highlighted that the role of Head Office vis-à-vis Institutes needs attention coupled with delegation of authority and
team work.
Another key finding was the limited funding that inhibits more focus on research as 95% of the current budget is spent on
salaries. This is attributable largely to continued decline in parliamentary grant (PG)-funding on a year-on-year basis.
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A task team has been set up to tackle all the burning issues

HR policies and strategic documents

which were raised and observed during the survey. Some

The following key HR policies and strategies were approved

remedial measures, especially those dealing with change

by Council during March 2011.

in behaviour and attitudes of employees, will be resolved in

•

Draft employment equity policy and plan

the new financial year wherein employees will be exposed to

•

Post-doctoral policy

some training that addresses the problems.

•

Internship policy

•

Succession planning policy

•

ARC leave policy

Performance management
Integral to our human resources philosophy is the creation
of a high-performance culture. During the period under

Labour relations and employee well-being

review, we successfully embedded the performance

The ARC recognises the legitimacy of trade union

management work ethic that was introduced in the

involvement, and enjoyed harmonious labour relations with

2009/10 financial year and this has been continually

organised labour during the period under review. The positive

enhanced for appropriateness.

relationship and on-going liaison between management and
organised labour fostered an open, two-way communication

The performance management policy has been revised

and consultation, and that made a significant contribution to

to align to best practice. Critical to this process is a

the performance objectives of the business.

mechanism of translating corporate objectives into
divisional and individual performance targets. This

Substantive negotiations with organised labour for the 2010/11

means that all employees have a clear understanding of

wage negotiations settled on an average salary increase of

the performance expectations and the benefit of regular

7-6% paid in June retrospectively to 1 April 2010.

performance reviews, coaching and feedback from line
managers.

The parties agreed that outstanding substantive matters
would be negotiated at a later stage with a commitment to

During the period under review, 98% of staff entered into

conclude the matters by 31st March 2011. If the outstanding

performance agreements at the beginning of the financial

matters are not resolved by March 2011, private mediation

year. Training was provided to executives, senior managers

will be sought which is in line with the recognition agreement.

and line managers to assist in managing the performance
of all staff.

The Employee Assistance Programme including the HIV/AIDS
policy is being reviewed with a view of including other critical

In order to instil a culture of performance and to

areas of employee health and wellness. A tender process

reward

has been concluded for an outsourced Employee Assistance

exceptional

performers,

new

remuneration

and performance incentive policies were developed

Programme (EAP) service provider.

and implemented. The new frameworks encompass
differentiation based on market dynamics, performance

Union membership

critical and scarce skills. The implementation of dual

The ARC remains highly unionised with 1 789 employees

career streams was also finalised and is based on the

belonging to unions representing 82% of the current ARC

specialist/generalist

workforce of 2 194. 405 of the total staff are non-union

skills

and

competence

profile,

ensuring that specialists within the organisation are

members.

recognised, developed and rewarded accordingly.
The table below shows union membership for the past three years:
Union

Membership 2008/09

Membership 2009/10

Membership 2010/11

#

%

#

%

#

%

SOLIDARITY

923

39.3%

862

38.4%

807

37%

NEHAWU

945

40.2%

929

41.3%

982

45%

TOTAL

1868

79%

1791

80%

1789

82%
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Security and Logistics Division Report

value, improve performance and create opportunities to
the organisation. There has been significant improvement

The

Security

and

Logistics

Division

has

a

line

of ICT performance during the past financial year.

functional responsibility to render advice and support
to management as well as to administer the overall

The

implementation

of

most

ICT

initiatives

was

security services function for the ARC, which includes

not achieved due to the outstanding ICT Strategy.

physical security (security appraisals to investigate

Management has prioritised the finalisation of the IT

the safeguarding measures of the infrastructure and

strategy to ensure that projects are implemented. The

research farms), operational security (i.e. access control,

following are some of the successful ICT initiatives that

office security, key control, contingency planning),

were implemented during the 2010/2011 financial year:

information security (i.e. documentation, vetting of staff

•

A significant improvement with regard to audit

and service providers, computer and communication

compliance. A number of audit queries have been

security), as well as operations managements (i.e.

addressed and a proactive approach has been

contract management, property leasing, infrastructure
refurbishment and maintenance, effective management

adopted.
•

of inventory, etc.).

I n order to ensure optimal alignment of ICT with
business, the ICT strategy and business plans were
developed.

The division concluded the process of appointment of

•

A new-generation Virtual Private Network that was

security service providers and conducted the security

deployed in 2009 is being optimised in order to

risk assessments throughout the ARC service delivery

improve network performance. All ARC offices

points. The process of migration of the facilities’

country-wide have been connected.

management staff was concluded in line with the Assets

•

T he

Employee

Self-Service

System

has

been

Management Plan. Effective measures to identify fraud

enhanced with full workflow capabilities, ability to

and corruption were explored to detect and eliminate

attach supporting documentation, ability to submit

fraud and corruption activities. Security clearances and

claims electronically, and audit trail to increase

screening were conducted in line with the ARC levels

accountability.

of security clearance for vetting as well as the security
vetting procedure. Effective management of contracts

Legal Services Report

and optimisation of cash returns from leased property is
Legal Services has as its mandate the objective to

continuously realised.

render efficient legal services and support to the entire

Challenges / Risks

organisation. During the financial year, the division
continued to ensure that the interests of the ARC are

The cumulative effect of inadequate security measures

secured and protected through properly managed

could have long-term effects on yields and render some

contract-vetting processes. The litigation is being

of the research projects either worthless or give skew

managed with assistance from private attorneys. Within

results. Given that research output is the main function

the current financial year, the ARC had only two cases

at the ARC, these negative effects will therefore impact

which are at advanced stages of litigation. We are hoping

directly on the researcher’s performance.

to have the matters set down for hearing in the coming
financial year.

The following are the division’s main challenges:
i.

inadequate security measures across the ARC;

With the assistance of the auditors, the division managed

ii. ageing and unoccupied infrastructure; and

to validate the legislative compliance assessment, and

iii. a lack of investigative capacity to investigate

the validation confirmed the fact that the ARC is generally

reported incidents.

in compliance with the legislative requirements. The
implementation of the Promotion of Access to Information

Information Communication Technology
(ICT) Report

Act (PAIA) is being done in a seamless manner. However,
there is still a need for training throughout the ARC on
the implementation of PAIA.

The objective of ICT is to transform the IT function into
a value-added contributor to the ARC. The ICT division
seeks to be a strategic partner to business in order to
support and enable the ARC’s business strategy, deliver
Agricultural Research Council Annual Report 2010/2011
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Marketing And Communications Report
The Marketing and Communications Unit has during
the period under review looked at various options in its
quest to ensure that the ARC’s products and services
are known by relevant stakeholders as well as ensuring
that the ARC brand and image is enhanced and upheld.
Profiling the ARC at various platforms and media houses
ensured that mutually beneficial relationships were
established and nurtured. The Unit has also been facing
challenges such as inadequate departmental capacity
in the form of unfilled positions, a lack of marketing
collateral and tools that saw some identified marketing
opportunities and initiatives compromised.
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Publications
2010/11

BOOKS

7.

A
in

1.

home-gardening
South

to

address

developed
vitamin

A

The cultivation of litchi. 2010. E.A. de Villiers & P.H.

deficiency.2010. B. Thompson & L. Amoroso

Joubert (eds). ARC-ITSC, Nelspruit. ( 33 Chapters)

L (eds). Food based approaches (FBAs) for
combating

2.

Africa

approach

Common Weeds of Crops and Gardens in Southern
Africa.

of

micronutrient

publication:

FAO

and

deficiencies.
CABI

Place

Bookshop.

E. Hugo, M.M. van der Walt & A.E.J.

Saayman-Du Toit (eds).

Agricultural Research

8.

Council & Grain Crops Institute, Potchefstroom.

The

soil

groups:

Distribution,

classification, genesis and use. 2010.

(37 Chapters)

properties,
M.V. Fey

(ed). Soils of South Africa. Cape Town: Cambridge
University Press.

3.

Goggo guide. Romans (class Arachnida, order
Scorpiones .2010. E. Holm & A.S. DippenaarSchoeman (eds). Lapa Publishers, Pretoria (6

THESES

Chapters).
1.
4.

Banga, C. 2010. The development of breeding

Catalogue of orange-fleshed sweetpotato varieties

objectives for Holstein and Jersey cattle in South

for sub-Saharan Africa. 2010. Lima: International

Africa. PhD dissertation, University of the Free

Potato Center. Kapinga, R., Tumwegamire, S.,

State, Bloemfontein.

Ndunguru, J., Andrade, M.I., Agilli, S., Mwanga,
2.

R.O.M., Laurie, S. & Dapaah, H (eds).

Boitumelo, P. 2010. Population structure of
Phytophthora infestans in selected central, eastern

5.

Beef Breeding in South Africa, 2nd Edition.2010.

and southern African countries. MSC Thesis,

Scholtz, M M (ed). Agricultural Research Council,

Stellenbosch University, Stellenbosch.

Pretoria. (12 Chapters)
3.
6.

Chellan, N. 2011. The antidiabetic and antioxidant

Beletse, Y.G., Annandale, J.G., Stirzaker, R.J. &

properties of Athrixia phylicoides aqueous extract

Bristow, K.L. 2011. Managing poor quality coal-

– an in vitro and ex vivo assessment. MSc thesis,

mine water. In: Observations on environmental

Stellenbosch University, Stellenbosch.

change in South Africa. Sun Media Stellenbosch,
(174-177)
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6.

Cronjé, J.C. 2011. Chemical characterisation

12.

Langa, R.L.S. 2010. Optimisation of cell growth

of the aroma of honeybush (Cyclopia) species.

and shelf-life of Megasphaera elsdenii NCIMB

PhD

41125. MSC Thesis, University of Pretoria.

dissertation,

Stellenbosch

University,

Stellenbosch.
13.
7.

Langa, T. 2010. Evaluation of lalsil fresh and

Erasmus, A. 2010. Response of selected non-target

bonsilage mais as innoculants for whole crop

Lepidoptera, Coleoptera and Diptera species to

maize silage. MSc thesis, University of the Free

Cry1Ab protein expressed by genetically modified

State, Bloemfontein.

maize. PhD dissertation, North West University,
Potchefstroom.

14.

Madire, L.G. 2009. Suitability of the leaf-mining fly,
Pseudonapomyza sp. (Diptera: Agromyzidae) for

8.

9.

Jacobs, A. 2010. Taxonomy of species within

biological control of Tecoma stans L. (Bignoniaceae)

the Gibberella fujikuroi species complex. PhD

in South Africa. MSc thesis, University of Fort Hare,

dissertation, University of Pretoria, Pretoria.

Eastern Cape Province, South Africa.

Jooste, A.E.C. 2011. Identification and molecular

15.

Madzivhandila, T.P. 2010. A practical evaluation

characterisation of three genetic variants of

model for the South African department of

Grapevine leafroll-associated virus 3 (GLRaV-3)

agriculture. PhD dissertation, University of New

from South African vineyards and their spread in

England, Maine.

local vineyards. PhD dissertation, Stellenbosch
University, Stellenbosch

16.

Miles, C.W. 2011. Mixogram parameters and their
relationship to bread wheat quality characteristics.

10.

Kgang, I. 2010. Evaluation of the drought tolerant

MSc

Amaranthus

Bloemfontein.

tricolor

mutant

lines

produced

thesis,

University

of

the

Free

State,

by radiation. MTech thesis, Vaal University of
Technology.

17.

Moeletsi,

M.E.

2010.

Agroclimatological

risk

assessment of rain-fed maize production for
11.

Koch, I.S. 2011. Development of a sensory lexicon

the Free State province of South Africa. PhD

and sensory wheel for rooibos (Aspalathus

dissertation,

linearis) and the role of its phenolic composition

Bloemfontein.

University

of

the

Free

State,

on taste and mouthfeel. MSc thesis, Stellenbosch
University, Stellenbosch.
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18.

Motupa,

P.

2010.

Assessment

and

genetic

28.

Van den Berg, E.C. 2010. Detection, quantification

improvement of aluminium tolerance in South

and monitoring Prosopis spp. in the Northern Cape

African winter bread wheat cultivars. MSc thesis,

province of South Africa using remote sensing

University of the Free State, Bloemfontein.

and GIS. MSc thesis, North-West University,
Potchefstroom.

19.

Mulaudzi, J. 2010. Maintenance of a sustainable
beef business system of emerging/developing

29.

Wentzel, B.S. 2011. The utilisation of gluten

farmers through cattle improvement production

fractions as quality parameters in selected South

systems

African wheat cultivars. MSc thesis, University of

in

Verena

(Mpumalanga),

South

Africa. MSc thesis, University of the Free State,

the Free State, Bloemfontein.

Bloemfontein.
30.
20.

and alkalinity status of South African soils.

of people dependent on low-income beef industry

PhD dissertation, University of the Free State,

of South Africa. PhD dissertation, University of

Bloemfontein.

Queensland, Brisbane.
21.

Nell, J.P. 2010. The primary salinity, sodicity,

Nengovhela, N.B. 2010. Improving the wellbeing

PROCEEDINGS

Nhlabatsi, N.N. 2010. Soil surface evaporation
studies on the Glen/Bonheim ecotope. PhD
dissertation,

University

of

the

Free

1.

Baloyti, T.C., Thobakgale, M.D. & Kutu, F.R. 2010.
Crop rotation and fertilizer effect on productivity

State,

and nutritional demands of small-scale farmers

Bloemfontein.

in dry land areas of South Africa. African Crop
22.

Science Conference Proceedings, 9:17-21.

Nkosi, B.D. 2010. Potato hash silage as an
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ARC Audit
Committee Report

Purpose of the Audit and Risk

Governance

Committee

meetings of the Committee. The ARC Company Secretary
acts as secretary of the Committee as well.

The function of the Audit and Risk Committee (Committee)
of the Agricultural Research Council (ARC) is to assist the

Audit Committee Responsibility

Council of the ARC (Council) in discharging its duties relating
to the safeguarding of assets, the operation of adequate

The Committee reports that it has complied with its

systems, control processes and the preparation of financial

responsibilities

arising

from

the

prevailing

Treasury

Regulations and the PFMA. The Committee also reports

reports and statements.

that it has adopted appropriate formal terms of reference
These tasks are conducted in line with all applicable legal

as its Charter, has regulated its affairs in compliance with

requirements and accounting standards as prescribed in the

this Charter and has discharged all its responsibilities as

Public Finance Management Act of 1999 (Act no.1 of 1999)

contained therein.

(the PFMA).
Further hereto, the Committee notes the principles as
The Committee operates in terms of a written Terms of

contained in the King III Report on Corporate Governance

Reference (The Audit and Risk Committee Charter) which

in as far as these relate to the functions of the Committee.

provides clear guidelines with regards to membership,
authority and responsibilities. The Audit Committee Charter
was reviewed and updated recently to accommodate new and

Evaluation of Internal Controls

extended responsibilities.
The Committee directs monitors and evaluates the activities
The membership of the Committee comprises four

of the Internal Audit Function. The Internal Audit Function is

independent external members and two members of

managed by the Head of Internal Audit, who is assisted by an

Council. The CEO, CFO, Internal Audit Manager and the

independent service provider acting as the internal auditors.

Chief Risk Officer have a standing invite to attend the

During the year under review Deloitte was appointed as the

meetings of the Committee. For the year under review the

preferred outsourced service provider for the internal audit

Committee met regularly, (scheduled and unscheduled)

capacity. Through this engagement, the Committee is able

to address the issues at hand. These meetings were well

to report on the effectiveness of the internal control systems

attended by Committee members. The Auditor General and

and to assess whether the Internal Audit Function is fulfilling

Internal Audit Service Providers are invited to attend all the

its roles effectively and efficiently.
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In the conduct of its duties, the Committee has, inter alia,

Evaluation of the Annual Report

reviewed the following:
•
•

The effectiveness of the internal control systems;

The Committee has: -

T he operational risk areas covered in the scope of

•

•

Report;

T he adequacy, reliability and accuracy of financial
information provided to management and other users

•

•
•

A ny accounting and auditing concerns identified as a

•

Reviewed the accounting policies and practices;

result of internal and external audits;

•

Evaluated the audited financial statements included in the

C ompliance with legal, accounting and regulatory

Annual Report and, based onthe information provided

frameworks;

to the Committee, considered that the said statements

T he activities of the Internal Audit Function, including

comply in all material respects with the requirements of

its annual work program, co-ordination with external

the Treasury Regulations, the PFMA requirements as

auditors, the reports of significant investigations

well as South African Statements of Generally Accepted

and

Accounting Practice (GAAP) and  certain Statements of

the

response

of

management

to

specific

Generally Recognized Accounting Practices (GRAP).

recommendations;
•

Reviewed the Auditor-General’s management report and
management’s responses;

of such information;
•

Reviewed and discussed with the Auditor-General the
audited financial statements included in the Annual

internal and external audits;

W here relevant, the independence and objectivity of
The Committee acknowledges that the ARC’s ongoing

external auditors.

concern status is totally dependent on the continued support
The system of internal control applied by the Council

of Government through its various Departments. With this

over financial risk management is effective, efficient and

support, the Committee is of the opinion that the adoption

transparent. In line with the PFMA and the King III Report

of the going concern premise in drafting the Annual Financial

on Corporate Governance requirements, Internal Audit

Statements is appropriate.

provides the Committee and management with assurance
that the internal controls are appropriate and effective. This

The Audit Committee has once again noted the constraints

is achieved by means of the risk management process,

to achieve certain targets as identified by management.

as well as the identification of corrective actions and

These constraints continue to adversely impact upon the

suggested enhancements to the controls and processes,

ARC achieving certain objectives. The most important factor

reports of the Internal Auditors, the Audit report on the

impacting past and future performance is the under-funding

Annual Financial Statements and the management report

of the organization. Such continuous under funding places

of the Auditor General.

a considerable strain on the financial resources of the ARC,
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which in turn places a huge risk on the ARC to not fulfill its

In Conclusion

delivery on certain mandates.
The Committee has once again taken note of the concerns
The monitoring of the Council’s performance is a key function

of the Auditor General and accepts that there is further room

of management, executive management and the Council. The

for improvement in the accounting function and elements

Committee has no direct line responsibility for the Council’s

of the internal control environment. As in previous years the

performance measurement. However, the Committee has

Committee will ensure that the internal audit plan addresses

ensured, principally through the internal audit function, that the

these issues and will monitor the implementation of the

systems of performance measurement and reporting, as well

recommendations of the Auditor General’s Report.

as the systems of internal control that underpin the performance
management framework of the Council, remain robust and are

I would like to thank all members of the Committee for their

addressed routinely in the audit plans. The Committee also

contribution and the professional way in which meetings

obtained assurance from management and internal audit that

were conducted. To the staff of the ARC, our sincere

the Council’s performance management system adequately

appreciation for the progress made this year.

and effectively report appropriate and relevant information.
The assessment of the Council’s performance management
process may be adequately managed by other committee
such as the Finance and Investment Committee.
The Committee has accepted the responsibility to ensure
adequate reporting on performance information and the

Robert Wesseloo

policies and that the procedures are of a standard acceptable

Chairperson of the ARC Audit Committee

to Council. The Committee’s mandate and charter has been

29 May 2011

altered to acknowledge this responsibility. During the year
under review, the Committee together with Council attended
a workshop on performance management which set the tone
for future expectations and relevant reporting. The Committee
has taken note of the Performance Information Report which
compares the actual performance of the organization against
the approved Business Plan for the financial year, the strategic
objectives, key performance indicators and targets set. The
Committee will be in a position to comment on the reports
more fully in the ensuing years.
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 2011.

Agricultural Research Council Annual Report 2010/2011

120

Governance
of the ARC

Council

Responsibilities of the Council

The ARC Council appointed by the Executive Authority (the

The statutory functions of the ARC Council are determined in

Minister responsible for the ARC) in terms of the provisions

terms of the provisions of the Agricultural Research Council

of the Agricultural Research Council Act, 1990 (Act no. 86 of

Act, 1990 (Act No 86 of 1990) and the Public Finance

1990) governs the ARC.

Management Act, 1999 (Act No 1 of 1999) (the PFMA).

Members of Council

approval of the corporate business plan, strategic plan and

These include the following: To be the Accounting Authority;
the policies of the ARC; and setting of performance targets

The members of the Council serving the year under review (1

for the organisation. The Council is responsible inter alia for

April 2010 to 31 March 2011) were all appointed with effect

preparing the Annual Financial Statements that accurately

from 1 June 2010:

reflect the ARC’s financial position and results at the end of

Mr. JWA Godden (Chairperson)

the financial year, which is set at 31 March each year. The

Prof. S Vil-Nkomo (Deputy Chairperson)

Office of the Auditor-General is responsible for reporting on

Ms. D Msomi

the Annual Financial Statements of the ARC.

Prof. M Kahn
Mr. JH McBain

In the year under review, applicable accounting standards

Prof. T Mofokeng

were adhered to and adequate accounting records and

Mr. AD Young

an effective system of internal control were maintained.

Dr. J Chitja

Appropriate accounting policies, supported by reasonable

Mr. M Sirenya

and prudent judgments and estimates were applied on a

Ms. B Aphane

consistent basis. Detailed delegations as required by the

Ms. I Wilken

PFMA were in place.

Prof. T Mayekiso
Mr. M Dyasi
Prof. F Swanepoel

Council Members Remuneration

Prof. M Karaan
Ms. W Jansen van Rijssen

Council members, who are not ARC staff members or

DR. SR Moephuli (President and CEO)

render to the ARC in accordance with the relevant tariffs

Government officials, receive fees for the services they
as determined by National Treasury and approved by the
Minister of Agriculture, Forestry & Fisheries.
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Members of the Audit Committee are remunerated in

Statement of Adherence

accordance with an agreed tariff set by the ARC Council.
Detailed information on fees, emoluments, bonuses and

The ARC, as Public Entity, confirms its commitment to the

Subsistence and Travel claims paid to Council members,

principles of transparency, integrity and accountability as

Audit Committee members and executive members as

advocated in the King III report on Corporate Governance.

required per Treasury Regulation 28.1.1 is provided in note

The ARC Council takes note of the principles contained in

19 of the notes to the Annual Financial Statements.

the King III Report and will ensure that the ARC complies
with these principles to the extent that they apply.

Council Members’ Interest In

Corporate Structure and

Contracts

Responsibility

None of the Council members are involved in / have any
In the governance of the ARC, the Council is responsible for

interest in contracts entered into in the year under review.

policymaking and control while the ARC President has been
delegated the responsibility for the day-to-day execution of

Public Finance Management Act

the policies and objectives as directed by the Council.

The ARC is fully committed to comply with the provisions

The members of the Council are appointed by the Minister

of the PFMA. The Internal and External auditors continue to

of Agriculture, Forestry & Fisheries on the basis of their

provide the Council with assurance on the degree

expertise in the fields of agriculture, business, financial

of compliance with the PFMA.

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).

Materiality Framework

Council members are appointed for a maximum period
In accordance with the PFMA and Treasury Regulation

of three years and eligible for re-appointment. With the

28.1.5 the ARC has developed a Framework of acceptable

exception of the President and CEO of the ARC none of the

levels of materiality and significance.

members of the Council hold an executive position in the
ARC.

During the year under review the following Council members
attended the meetings

The Council exercises full and effective control over the

Scheduled in accordance with the Calendar:

ARC and monitors its Executive Management Committee.
The Council may obtain independent professional advice if

Mr. JWA Godden (Chairperson)

4

Prof. S Vil-Nkomo (Deputy Chairperson)

4

Ms. D Msomi

4

Prof. M Kahn

4

Mr. JH McBain

4

Prof. T Mofokeng

4

In order to comply with these principles, the ARC has and

Mr. AD Young

4

continues to design and implement appropriate governance

Dr. J Chitja

4

structures across the organisation. ARC acknowledges that,

Mr. M Sirenya

4

for it to set up an effective governance framework, robust

Ms. B Aphane

4

governance structures need to be in place.

Ms. I Wilken

1

Prof. T Mayekiso

4

The ARC Council took office in June 2010 and the various

Mr. M Dyasi

4

Council Committees were established in November 2010.

Prof. F Swanepoel

4

The following Council Committees operate as at 31 March

Prof. M Karaan

1

2011 together with their respective terms of reference in the

Ms. W Jansen van Rijssen

4

form of Committee Charters:

DR. SR Moephuli (President and CEO)

4
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Executive Committee (No meetings for the
year under review)

Mr. R Wesseloo (Chairperson)

5

Mr. V Naiker (Deputy Chairperson)

3

Ms. M Claasens

2

Human Resources Committee

Ms. K Moloto

3

(4 meetings, scheduled, 2 held)

Mr. L Manqguku

2

Dr. S Cornelius

2

No. of meetings attended
Prof. S Vil-Nkomo (Chairperson)

2

Mr. A Young

2

Mr. M Dyasi

2

Prof. F Swanepoel

2

Roles Of Governance Committees
The ARC’s Council Committees are charged with certain

Research, Development & Evaluation Committee

functions and operate within clearly defined terms of

(4 meetings scheduled, 2 held)

reference and continue to assist the Council’s governance

No. of meetings attended

function on the following principles:

Prof. M Kahn (Chairperson)

2

Prof. M Mofokeng

2

Prof. T Mayekiso

2

Ms. B Aphane

2

In terms of its Code of Conduct, the ARC states its core

Dr. J Chitja

2

values as: “The ARC is an organisation of integrity, which

Ms. W Jansen van Rijssen

2

Ethical standards

manages resources in a responsible and accountable
manner through harnessing the creativity of its personnel to
achieve excellence in its field of expertise.”

Finance and Investment Committee
(4 meetings scheduled, 2 held)
No. of meetings scheduled

The ARC has embarked on implementing its Code of
Conduct across the organisation, in a manner that would

Ms. D Msomi (Chairperson)

1

Mr. JH McBain

2

result in ethical standards being embedded in the culture of

Ms. I Wilken

0

the ARC.

Prof. M Karaan

1

Mr. M Sirenya

2

Internal control systems
To enable the ARC to meet its responsibility to provide

Audit Committee

reliable financial information, the ARC maintains accounting
systems and practices adequately supported by a system of

As at 31 March 2011, the Audit Committee comprised of

internal controls.

four independent members and two members of Council. A
specialist independent member chairs the Audit Committee.  

These controls are designed to provide reasonable

The composition of the current Committee came into effect

assurance that transactions are concluded in accordance

in November 2010 after the terms of office of Ms. K Moloto

with management authority and that the assets are

and Ms. M Claasens ended in September 2010.

adequately safeguarded.

The independent members are:

The Internal Audit Function monitors the effectiveness and

Mr. R Wesseloo (Chairperson)

efficiency of the internal control systems, report their findings

Mr. V Naiker (Deputy Chairperson)

and make recommendations to management and the Audit

Dr. S Cornelius

Committee of the Council and monitor whether corrective

Mr. L Manqguku

action has been taken. These controls focus on critical risk
areas in line with the principles of the cost of control versus

The Council members on the Audit Committee as at

the benefit thereof.

31 March 2011 are Mr McBain and Mr M Sirenya.
During the year under review the following specialist Audit
Committee members attended the 5 (five) scheduled
meetings. Mr. McBain and Mr. Sirenya attended 4 meetings:
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Stakeholders

Risk Management

The ARC has introduced structures of corporate governance

Risk Management is one of the general responsibilities of the

on different strategic levels to manage the interface with its

ARC Council as Accounting Authority and one of the main

various stakeholders.

functions of the Executive Management Committee (EMC).

The strategic plan has been re-aligned to reflect the focus

Council approved an updated Risk Management Strategy

areas of the national policies and strategies of the country.

for implementation by Management. Risk management in

ARC continues to provide technical support to National

the ARC is an ongoing process and is focused on identifying,

Departments, Provincial Departments and stakeholders in

assessing, managing and monitoring all known forms of

the agricultural industry.

significant risk across all business units.

Employees

This has been in place for the year under review and up to the

The ARC has a variety of structures for employee

ARC systems have been put in place to review aspects of

participation in respect of issues that affect them directly.

economy, efficiency and effectiveness. Management is

These structures were established to ensure the disclosure

involved in a continuous process of improving procedures to

date of approval of the annual report and financial statements.

of relevant information, consultation and negotiations on

ensure effective mechanisms for identifying and monitoring

issues of mutual interest as referred to in the relevant Labour

risks, such as skills, technology, contracting, HIV/AIDS,

Legislation. A significant percentage of ARC employees are

reputation, Parliamentary Grant, legislative compliance,

Unionised.

professional liability and general operating risks.

Remuneration

Equal consideration is given to matters of safety, health

The remuneration of Council members is determined in

financial risks. There is a documented and tested process

accordance with section 10 of the Agricultural Research

in place, which will allow the ARC to continue its critical

Act, 1990 (Act No 86 of 1990) as well as National Treasury.

business process in the event of a disastrous incident

Council determines the levels of remuneration of executive

impacting on its activities.

and the environment as to the more obvious risks, such as

management

with

reference

to

market

trends

and

Strategic Direction

affordability.
The Human Resources Committee of the Council oversees

The ARC Council is in the process of reviewing the strategic

all strategic human resources practices and interventions

direction for the ARC and will report on this matter in the

on behalf of the Council. All recommendations by the

Annual Report for 2011/2012.

Committee are finally approved by the full ARC Council.
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.
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South Africa
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Conduct research, develop technology, and to transfer technology that promotes agriculture
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1134 Park Street
Hatfield
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0001
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Public entity established in terms of Agricultural Research Act, 1990 (Act 86 of 1990)
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Ultimate controlling entity
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Bankers
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Auditors

Auditor General of South Africa

Secretary
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Approval of Annual Financial Statements
for the year ended 31 March 2011
ARC Council’s Responsibility for

Appropriateness of Going

Annual Financial Reporting

Concern

The preparation of the financial statements that fairly

The financial statements presented are prepared on the

present the state of affairs of the ARC as at year end and the

assumption that ARC is a going concern and will continue to

operation results is the responsibility of the Council which is

be in operation for the foreseeable future.

the accounting authority of the ARC.
The ARC Council has reviewed the organisation’s financial
The Auditor General’s responsibility is to report on the annual

budgets for the period 31 March 2011 and is satisfied that

financial statements. In preparing the financial statements,

adequate resources exist to continue business for the

the following forms the regulatory reporting environment

foreseeable future. The Council believes that the going

and considerations have been taken to ensure compliance

concern basis is appropriate and confirms that there is

thereof:

neither the intention nor the need to liquidate or curtail
materially the scale of the ARC’s operations. The Council

•
•

the Agricultural Research Act 1990 (Act No. 86 of 1990)

is of the opinion that the ARC is financially sound and will

as amended, has been adhered to;

continue to operate as a going concern.

the Public Finance Management Act 1999 (Act No. 1 of
1999) as amended, has been adhered to; and

•

South African statements of generally recognised
accounting practices have been adopted.

Approval of Annual Financial
Statements

To enable the Council to discharge its annual financial
The annual financial statements for the year ended 31

reporting responsibility:

March 2011 are set out on pages 161 to 207 and were
•

Management

design and implement

approved by the Council of the ARC on 26 May 2011. In

standards and systems of internal control to provide

the Council’s opinion, the annual financial statements fairly

reasonable assurance as to the integrity and reliability of

reflect the financial position of the ARC at 31 March 2011

the annual financial statements and to safeguard, verify

and the results of its operations and cash flows for the year

and maintain the accountability of the ARC’s assets;

then ended.

continuously

•

Management must ensure the implementation of good

•

Appropriate

corporate governance practices;
accounting

policies,

supported

by

reasonable and prudent judgments and estimates, are
applied on a consistent and going concern basis; and
•

The Audit and Risk Committee, Finance and Investment
Committee and Internal Auditors review the financial and

Dr SR Moephuli

internal control systems, accounting policies, reporting

President and CEO

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

Mr J Godden 			

under review.

Chairperson: ARC Council
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Auditor-General Report
for the year ended 31 March 2011
Report of The Auditor-General to Parliament on Agricultural Research
Council
Report On The Financial Statements
Introduction
1. I have audited the accompanying financial statements of the Agricultural Research Council, which comprise the statement
of financial position as at 31 March 2011, and the statement of financial performance, statement of changes in net assets
and cash flow statement for the year then ended, and a summary of significant accounting policies and other explanatory
information, as set out on pages 161 to 207.
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 South African Standards of Generally Recognised Accounting Practice (SA Standards of GRAP) and
the requirements of the Public Finance Management Act of South Africa, 1999 (Act No. 1 of 1999) (PFMA), and for such
internal control as management determines necessary to enable the preparation of financial statements that are free from
material misstatement, whether due to fraud or error.
Auditor-General’s responsibility
3. As required by section 188 of the Constitution of the Republic of South Africa, 1996 (Act No. 108 of 1996) and, section 4
of the Public Audit Act of South Africa, 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 International Standards on Auditing and General Notice 1111 of 2010 issued in
Government Gazette 33872 of 15 December 2010.  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.
Opinion
7. In my opinion, the financial statements present fairly, in all material respects, the financial position of the Agricultural
Research Council as at 31 March 2011, and its financial performance and cash flows for the year then ended in
accordance with South African Standards of Generally Recognised Accounting Practice (SA Standards of GRAP) and
Agricultural Research Council Annual Report 2010/2011
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for the year ended 31 March 2011
the requirements of the Public Finance Management Act of South Africa, 1999 (Act No. 1 of 1999) (PFMA).
Emphasis of matter
8. I draw attention to the matter below. My opinion is not modified in respect of this matter:
Irregular expenditure
9. As disclosed in note 23 to the financial statements, irregular expenditure to the amount of R 2 319 944 (R 3 210 588: 2010)
was incurred as a result of non-compliance with laws and regulations and policies guiding the supply chain management.

Report On Other Legal And Regulatory Requirements
10. In accordance with the PAA and in terms of General notice 1111 of 2010, issued in Government Gazette 33872 of
15 December 2010, I include below my findings on the annual performance report as set out on pages 131 to 160 and
material non-compliance with laws and regulations applicable to the public entity.
Predetermined objectives
11. There are no material findings on the annual performance report.
Compliance with laws and regulations
Procurement and contract management
12. Certain awards were made to suppliers based on criteria that were inconsistent with the original invitations for quotations
as per the requirement of a fair supply chain management system in TR 16A3.2 and in terms of section 7 of the Preferential
Procurement Policy Regulations.
13. The preference point system was not applied in some procurement of goods and services above R30 000 as required by
section 2(a) of the Preferential Procurement Policy Framework Act.
Annual financial statements
14. The financial statements submitted for audit did not comply with section 55(1)b of the PFMA. Material misstatements
were identified during the audit with regard to certain disclosure notes which were corrected by management.

Internal Control
15. In accordance with the PAA and in terms of General notice 1111 of 2010, issued in Government Gazette 33872 of
15 December 2010, I considered internal control relevant to my audit, but not for the purpose of expressing an opinion
on the effectiveness of internal control. The matters reported below are limited to the significant deficiencies that resulted
in the basis for opinion, the findings on the annual performance report and the findings on compliance with laws and
regulations included in this report.
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Financial and performance management
16. Controls communicated and implemented regarding the application of the Preferential Procurement Policy Framework
Act and Preferential Procurement Regulations did not operate effectively throughout the year which consequently resulted
in irregular expenditure and non-compliance to laws and regulations.
17. The public entity does not have reliable information systems for recording and reporting on disclosure notes. The impact
of this is that material misstatements in the financial statements were identified during the audit and had to be corrected.

Other Reports
Investigations
18. As disclosed in note 26 of the financial statements, an investigation is in process to probe payroll fraud by an ex-payroll
administrator of the ARC. Criminal charges have been laid against the official and the investigation was still on-going as
at the date of this report.

Pretoria
31 July 2011
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ARC Performance Report
for 2010/11
Introduction

to achieve transformation targets. Further, limited financial
resources have impeded the ARC’s ability to recruit and

The Agricultural Research Council (ARC) hereby presents

retain qualified and skilled scientists at competitive rates.

the performance report in conformity with the approved

These factors have in turn, adversely impacted upon the

Performance Information Policy. This report provides

ARC’s ability to achieve some of the pre-determined targets

information on the performance of the ARC on the

in the business plan.

implementation of outputs per pre-determined strategic
objectives as articulated in the annual business plan for

The ARC’s infrastructure continues to pose a risk towards the

financial year 2010/11. The ARC’s annual business plan for

achievement of good performance. Ageing and sometimes

2010/11 is a detailed plan for delivering on the strategic plan

obsolete equipment linked to specific research laboratories

for the period 2010/11 to 2014/15, including work initiated in

(buildings) continues to present high maintenance costs, is

earlier reporting periods.

difficult to replace, and reduces the effectiveness and efficiency

Overall, the ARC’s performance over the past four (4)

regulatory systems and standards require adaptation to new

of the use of financial resources. In addition, changes in
years (2007/08 to 2010/11) has been in accordance with

equipment for compliance-limited investments in infrastructure

pre-determined objectives and targets as per approved

continue to impede the ARC’s ability to deliver on its mandate.

annual plans for the respective reporting periods. Analysis

The net effect becomes the ARC’s inability to achieve

of performance for financial year 2010/11 indicates that the

performance targets, thereby limiting the organisation’s impact

ARC succeeded in delivering the pre-determined outputs

on the economy and society.

and in many instances exceeded the set targets per strategic
objective. Performance was achieved within the resources

During the reporting period the ARC was saddled with unfunded

(people, finances, equipment, infrastructure, etc) available to

and insufficiently funded mandates from the Department of

the organisation.

Agriculture, Forestry and Fisheries (DAFF); which are mainly the
national public good assets that continue to adversely impact

During the reporting period, the ARC has achieved and

on the financial performance of the organisation. Further,

exceeded the pre-determined targets contained in the

parliamentary grant allocations have not been commensurate

approved business plan for the financial year 2010/11.

with associated operational cost requirements. Resource

However, there were constraints that in some instances

limitations have constrained the ARC’s potential to grow

adversely impacted upon the realisation of performance

external income without adversely impacting upon research,

targets. For example, the ARC experienced difficulties in

technology development and technology transfer. Lack of

obtaining government approvals in regulated research areas

financial resources adversely impacted upon the ARC’s ability

(e.g. permits for field trials and biological control initiatives),

to complete some of the research, technology development

thereby adversely impacting on the ability of the organisation

and technology transfer projects, thereby compromising the

to deliver on some of the outputs. The poor economic

organisation in fulfilling its mandate.

performance of the agricultural sector during the year has
negatively impacted on the projected external income,

Although the ARC experienced constraints limiting its

which in turn forced the ARC to curtail implementation of

performance during the reporting period, the organisation

some projects.

adapted and implemented mitigation actions towards the

Analysis of the ARC’s critical and scarce skills suggests the

to perform within limited resources and achieve targets as

organisation’s human resources in science, engineering

outlined in this report.

achievement of set targets. These actions enabled the ARC

and technology are not adequately developed, retained and
renewed. Although the turnover rate of ARC has been below
average at 5 to 10% over the last 3 years, the organisation

Analysis Of Performance

has been struggling to attract a critical mass of researchers,
scientists and engineers. Key indicators show that black and

The ARC has succeeded in delivering on the pre-determined

women scientists, technicians and engineers are entering

strategic objectives as outlined in the business plan for

the academic ranks in limited numbers, making it difficult

financial year 2010/11. The number of peer-reviewed scientific
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publications continues to grow and exceeded set targets.
Scientific collaboration across the spectrum of strategic
objectives continues to grow as shown by the increased
number of peer-reviewed scientific publications with external
authors that exceeded the targets. The quality of publications
continues to improve as shown by the increased number of
publications with an ISI impact factor higher than 2.0. This
suggests a significant ARC contribution towards research
that forms the basis of technology development, information
dissemination and impact of research outcomes.
During the reporting period, the ARC has successfully
implemented its technology transfer initiatives in accordance
with pre-determined targets. The organisation has delivered
several training courses, and in the interim, a number of
the courses received accreditation through the AgriSeta
within the National Qualifications Framework. The net effect
would be an increased contribution and impact of the ARC’s
research, technology development and technology transfer
on agricultural development.
The ARC’s performance is aligned towards government’s 12
Medium-Term Strategic Framework outcomes. Specifically,
the ARC’s performance contributed towards the attainment
of decent employment in the sector. The ARC contributed
to increasing the level of production, which in turn increased
economic growth and exports. The ARC contributed towards
achieving food security through research and technology
transfer that reduced crop losses, improved food quality and
yields. In addition, the ARC has devoted several outputs and
targets aimed at sustainable use of natural resources in the
agricultural sector.
As indicated above, overall the ARC has achieved its
performance targets in accordance with pre-determined
strategic objectives. Where variances exist, reasons have
been reported. Additional details on the performance of the
ARC are reflected within the narratives of the annual report.
This report provides information on the ARC’s performance
in accordance with pre-determined strategic objectives 1 to
6 against associated set targets in the tables below:
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PESTS

(DROUGHT / DISEASE AND

PREDICTION OF RISKS

KRA 1.1: ACCURATE

Key Result Area

present at conferences

Information
dissemination

Methods developed

management

Scientific publications

dissemination

Information

Methods developed

Programme C: Pests and disease

and water use management

Programme B: Agricultural drought

dissemination

Information

9

2

3

0

1

14

40

2

3

10

0

0

Greater effort was made to present  at different platforms

On Target

On Target

Greater effort was made to present  at different platforms

developed but is now  primarily part of data collection  

Previously  advice on cultivation practice was considered as a method

non -scientific community

Research slower and fewer opportunities  were  utilised to present to

1

Fewer meetings attended with subsequent fewer opportunities to

Actual Reasons For Variance

remote sensing for risk prediction

6

Target

Some external funding did not materialise publications under review

Scientific publications

Measure / Indicator

Performance

application of earth observation and

Programme A: Research and

Programme

Strategic Objective 1: Generate, Develop and Apply new Knowledge and Technology

ARC Performance Report
for 2010/11
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dissemination

content

QUALITY

IP generated

dissemination

1

1

62

17

Methods developed
Information

19

12

7

Scientific publications

dissemination

Information

Methods developed

dissemination

8

1

Scientific publications
Information

1

IP generated

dissemination

15

9

Methods developed
Information

5

Scientific publications

dissemination

13

8

Methods developed
Information

7

22

18

47

Target

Scientific publications

dissemination

Information

Methods developed

Scientific publications

Measure / Indicator

Performance

Programme B: Enhanced food nutrient Information

Programme F: Agricultural production

automation and precision agriculture

Programme E: Mechanization,

Programme D: Soil health

Programme C: Plant protection

Programme B: Bio-prospecting

biotechnology

Programme A: Agricultural

Programme

KRA 1.3: IMPROVED FOOD

PRODUCTIVITY

AGRICULTURAL

KRA 1.2:   INCREASED

Key Result Area

6

0

62

1

37

33

1

6

0

0

22

0

2

22

2

30

28

12

42

Greater effort was made to present  at different platforms  knowledge

Research slower than anticipated

On Target

developed but is now  primarily part of data collection  

Previously  advice on cultivation practice was considered as a method

Invited for oral presentations

Greater effort was made to present  at different platforms

Other activity prioritised and research slower than anticipated

Few opportunities to present to non  scientific community

Research slower than anticipated

Not yet accepted by registrar

Greater effort was made to present  at different platforms

Research slower than anticipated

Research slower than anticipated

Greater effort was made to present  at different platforms

Efforts focussed on external income funded projects

Research slower than anticipated

Greater effort was made to present at conferences

Greater effort was made to present  at different platforms

developed but is now  primarily part of data collection  

Previously  advice on cultivation practice was considered as a method

Research slower than anticipated. Some publications to be submitted

Actual Reasons For Variance
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NATURAL RESOURCES

SUSTAINABLE USE OF

IMPROVED SYSTEMS FOR

KRA 1.4: NEW AND

Key Result Area

resources

Programme C: Remediation of natural

agriculture

Programme B: Conservation

Programme A: Renewable energy

Programme

Scientific publications

Methods developed

Methods developed

Measure / Indicator

Performance

9

6

3

Target

2

0

0

Reduction in activity

developed but is now  primarily part of data collection  

Previously  advice on cultivation practice was considered as a method

Reduction in activity

Actual Reasons For Variance
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Information

SYSTEMS

rehabilitation

Programme D: Remediation and

resources

use and management of natural

dissemination

Information

Methods developed

Scientific Publications

dissemination

17

13

15

71

49

Methods developed
Information

9

16

3

Scientific Publications

dissemination

Methods developed

27

Scientific Publications

and monitoring

4

IP registered

dissemination

59

2

Methods developed
Information

25

Target

Scientific Publications

Measure / Indicator

Performance

Programme B: Eco-systems auditing

quantification

Programme A: Characterisation and

Programme

THE NATURAL RESOURCES Programme C: Conservation
AND ECOLOGICAL
agriculture and integrated sustainable

CHARACTERISATION OF

KRA 2.1:

Key Result Area

Strategic Objective 2: Sustainable Use and Management of Natural Resources

12

0

1

89

2

25

1

0

0

9

84

0

71

non -scientific community

Research slower and fewer opportunities  were  utilised to present to

developed but is now  primarily part of data collection  

Previously  advice on cultivation practice was considered as a method

And was slower than anticipated  Projects reprioritised

Research did not yield expected outputs

Greater effort was made to present  at different platforms  knowledge

developed but is now  primarily part of data collection  

Previously  advice on cultivation practice was considered as a method

3.1.C  Target for three programmes was 53 and the actual was 47

Reprioritised work from 2.1b to 2.1  c: conservation agriculture and

actual was 47

Target for three programmes for scientific publications was 53 and the

3.1.C

Reprioritised work from 2.1b to 2.1  c: conservation agriculture and

More selections accepted by registrar

Greater effort was made to present  at different platforms  knowledge

Research slower than anticipated

Greater effort was made to present at conferences

Actual Reason for Variance

137

Agricultural Research Council Annual Report 2010/2011

ASSETS

AND USE OF NATIONAL

KRA 2.2: MAINTENANCE

Key Result Area

of databases

Programme B: Use and enhancement

collections and genebanks)

National Assets (e.g. databases,

Programme A: Maintenance of

Programme

Methods developed

dissemination

Information

Scientific Publications

dissemination

Information

National Assets

Methods developed

Scientific Publications

Measure / Indicator

Performance

4

95

1

2

3

435

0

5

4

149

Research slower than anticipated

Greater effort was made to present  at different platforms  knowledge

Greater effort was made to present at conferences

non -scientific community

Research slower and fewer opportunities  were  utilised to present to

More accessions were obtained during the collection process.

Research slower than anticipated

by PPRI were accepted

Greater effort was made to present and large number of publications

Actual Reason for Variance

4,247,720 4 606 677

7

9

Target

Agricultural Research Council Annual Report 2010/2011

138

TECHNOLOGIES

AND POST-HARVEST

HARVEST,  HARVESTING

KRA 3.2: IMPROVED PRE-

NUTRITIOUS FOOD

OF QUALITY AND SAFE,

ACCESS AND   AVAILABILITY

KRA 3.1: INCREASED

Key Result Area

improvement

Programme A: Agricultural value chain

base (diversification)

Programme D: Broadening the food

improvement

Programme C: Agricultural products

and nutrition

Programme B: Animal improvement

Programme A: Crop improvement

Programme

dissemination

Information

Methods developed

Scientific Publications

dissemination

Information

Methods developed

Scientific Publications

dissemination

Information

Methods developed

Scientific Publications

dissemination

67

1

15

29

9

10

24

4

17

51

2

Scientific Publications
Information

8

IP registered

dissemination

463

133

Methods developed
Information

34

Target

Scientific Publications

Measure / Indicator

Performance

Strategic Objective 3: Enhance Nutrition, Food Security and Safety

56

1

26

60

0

38

20

3

21

130

35

12

521

11

78

non -scientific community

Research slower and fewer opportunities  were  utilised to present to

On Target

Greater effort was made to present at conferences

Greater effort was made to present  at different platforms  knowledge

developed but is now  primarily part of data collection  

Previously  advice on cultivation practice was considered as a method

presentations

Greater effort was made to present at conferences Invited for oral

Research slower than anticipated

developed but is now  primarily part of data collection  

Previously  advice on cultivation practice was considered as a method

and the actual was 47

3.1.C Target for three programmes for scientific publications was 53

Reprioritised work from 2.1b to 2.1  c: conservation agriculture and

Greater effort was made to present  at different platforms  

Greater effort was made to present at conferences  

More selections accepted by registrar

Greater effort was made to present  at different platforms  knowledge

developed but is now  primarily part of data collection  

Previously  advice on cultivation practice was considered as a method

Greater emphasis on presentations  Attended priority conferences

Actual Reasons for Variance
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ALIEN INVASIVES

DISEASES, WEEDS AND

animal disease/ pest management

Programme C: Integrated crop and

management

FOR PREDICTION AND

management of agricultural risks.

satellite images and remote sensing in

and remote sensing. Application of

Programme A: Earth observation

assessment

monitoring, auditing and impact

Programme C: Natural resource

systems

information and decision support

IP registered

dissemination

0

97

368

Methods developed
Information

53

7

2

0

1

2

1

2

9

5

Target

Scientific Publications

dissemination

Information

Methods developed

Scientific Publications

Methods developed

Scientific Publications

dissemination

Information

Scientific Publications

dissemination

resources.

Programme B: Natural resource

Information

climate change on agricultural natural

Programme B: Integrated weed

MANAGEMENT OF PESTS

Measure / Indicator

Performance

Programme A: Assessing the impact of Scientific Publications

Programme

KRA 4.2: SOLUTIONS

CLIMATE CHANGE

AGRICULTURAL SECTOR TO

VULNERABILITY OF  THE

KRA 4.1: REDUCED

Key Result Area

0

339

11

162

79

1

89

0

0

0

2

4

8

Greater effort was made to present  at different platforms   

developed but is now  primarily part of data collection  

Previously  advice on cultivation practice was considered as a method

Larger number of chapters in book than anticipated

Greater effort was made to present  at different platforms  knowledge

developed but is now  primarily part of data collection  

Previously  advice on cultivation practice was considered as a method

Greater effort was made to present  at different platforms   

Research slower than anticipated

Publications in preparation and one under review

Research slower than anticipated  

On Target

non -scientific community

Research slower and fewer opportunities  were  utilised to present to

Greater effort was made to present at conferences

Actual Reason For Variance

Strategic Objective 4: Enhance the Ability of the Agricultural Sector to Manage and Mitigate Agricultural Risks
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AGRICULTURE

quantification of risks

Programme D: Prediction and

modelling and planning

THE MANAGEMENT OF

NATURAL DISASTERS IN

Programme C: Scenario and mitigation

SERVICES TO SUPPORT

dissemination

Information

Methods developed

Scientific Publications

Scientific Publications

dissemination

Information

resources and impact assessment

SUSTAINED EXPERTISE

AND TECHNICAL ADVISORY

Methods developed

Scientific Publications

dissemination

Information

Scientific Publications

Measure / Indicator

Performance

Programme B: Monitoring of natural

management in agriculture

Programme A: Disaster and risk

Programme

KRA 4.3: DEVELOPED AND

Key Result Area

15

33

0

2

0

0

2

5

1

Target

8

    2

   2

9

0

0

0

0

5

non -scientific community  

Research slower and fewer opportunities  were  utilised to present to

developed but is now  primarily part of data collection  

Previously  advice on cultivation practice was considered as a method

Greater effort was made to present at conferences

Invited for oral presentations

Research slower than anticipated

non -scientific community

Research slower and fewer opportunities  were  utilised to present to

Greater effort was made to present at conferences

Actual Reason For Variance
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Programme A:  ARC IP Portfolio

Management

unregistered IP

Inventory of

IP Registration

Sales of ARC products

Revenue from ARC products

MANAGEMENT

Technology packaging

licenses & royalties

Management of

management

Knowledge

Library services

Economic services

Biometry services

projects supported

Advisory: Community

disseminated

Delay in appointing service provider

All ARC research programmes supported by the library services

successful

Demand higher than expected, re-organisation of unit

Low use of  biometry for publications

On target

animal disease material due to outbreaks

Intense marketing led to increased demand, especially for

increased demands

Intense marketing & improved management of services led to

downturn

Apparent internal confusion lead to under-reporting Economic

beyond expectation

New biometry management contributed to performance

downturn

Demand due to disease outbreaks outweighed by economic

Adverse economic conditions

Reason For Variance

-

currently under consideration.

Identified oppertunities with two government owned incubators,

8 494 718 Improved license management processes now in place

-

100

20

16

11

19 759

231

1678

683

22137

31134

Ytd

1

100

-

95

Draft framework under consideration

More IP disclosures under review

17 521 000 14 171 610 Economic down turn

2

8 000 000

1

80

16

80

11

4 500

100

Training services
Advisory: Information

14 522

Advisor services

(end-user pays)

41

23 160

Diagnostic services
Consultancy services

172 855

Analytical  services

Arc
Annual

Measure / Indicator

Performance

Incubation & SMME development

Licencing

Internal Services

Training

External Services

Programme

5.3 IP PORTFOLIO

5.2 IP APPLICATION

5.1  SERVICE PROVISION

Key Result Area

Strategic Objective 5: TECHNOLOGY TRANSFER & COMMERCIALISATION
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Management of People

procurement and organizational

architecture

6.1:  ENSURE THE

ATTRACTION,

DEVELOPMENT

INSTITUTION

ARC AS A TOP-CLASS

CAPITAL TO MAINTAIN

APPROPRIATE HUMAN

AND RETENTION OF

Programme

Key Result Area

Business Plan Targets

within 45 days of approval

be specified)

Conclude the recruitment cycle Not achieved

specified timelines (Timelines

Not achieved.

Per Business Plan)

Actual Achievement (As

Critical vacancies filled within

2010

implemented by 30 September

HR Succession plan developed 1st phase of succession plan

Indicator

Performance Measure/

Strategic Objective 6: Achieve Organisational Growth and Sustainability

agricultural science disciplines

pool of candidates from the

recruitment process and limited

was made due to complex

of advertisement until offer

60 days from date of closing

The timeline was changed to

now be implemented

Council in March 2011 and can

Succession plan approved by

Reasons For Variance
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Key Result Area

Minimise staff turnover by 3% 3.9%
by 4th Quarter.

in staff turnover statistics

2009/10 to 3.9% in 2010/11)

per project plan.

Retained staff and decrease

rate decreased from 4.9% in

Not achieved. (The turnover

developed and implemented as by 4th quarter 2010

Minimise staff turnover by 3 %

Effective retention strategy

Attracting, developing and

retaining Human Capital

better salaries elsewhere.

Resignations were as a result

introduced in government.  

OSD dispensation that was

competitive salaries as well as

opportunities elsewhere and

were as a result of better

High rate of resignations

from AgriSETA

Exceeded the target. Received
R2.6m from NRF and R554 949

R3.2 m

concluded

Linkages process not

programs

R2m

Not Achieved

now be implemented

resources for capacity building

Obtainment of donor funding

on Science and Technology

(i.e. R&D strategy, white paper

Linkages with micro-framework Ongoing

September 2010.

succession planning framework by 30

Council in March 2011 and can

Succession plan approved by

Aligned capacity building and
Not achieved

budgeted accordingly

models
1st phase to be implemented

approved by EMC were

Strategic workplace planning

All human resource
requirements that were

100% Achieved

Reasons For Variance

Strategic workplace planning

Per Business Plan)

Actual Achievement (As

models

End of Quarter 4

Business Plan Targets

management

Indicator

Performance Measure/

Strategic Capacity

Programme
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Key Result Area

  

Change Management

Career Development

Programme

Business Plan Targets

Climate Survey

by July 2010

Review 2005 climate survey

Achieved

year

Achieved during the financial

Employee Satisfaction Survey

was used as a basis for the

reviewed and conducted and

2005 climate survey was

labour

process with organised

due to long consultative

Delay in the finalisation of

VOPI

institute: ITSC, IAE, Irene and  

implemented at the following

programmes were

Structured Induction

implemented

50%

Not achieved

Management level

one (0.9%) on Middle

Employment Equity Policy

Achieve 60% of all targets by

Ongoing

level by 2010

specific disciplines

Challenges in recruiting in the

candidates

initiated to identify potential

Recruitment process was

System

Management & Development

approved Performance

process in line with the

the performance contracting

This was Achieved as part of

Reasons For Variance

report and recommendations 30 September 2010

Developed Gender/Equality

orientation programme

Structured induction and re-

62% females appointed

appointments at management in 2010/2011, but only

35% increase of gender

30 April 2010

Leadership development

Initial recruitment of interns by Achieved

Bursary Schemes/Exchange

Achieved

Per Business Plan)

Actual Achievement (As

Programmes Internship

developed and implemented

Personal Developmental Plan End of 4th quarter2010

Indicator

Performance Measure/
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Key Result Area

submitted  to AgriSETA

training programmes

conducted

Training impact assessment

Annual Training report

Staff development and

staff competencies)

of competence by assessing

30-Jun-10

30-Jun-10

to ARC (improvement in level

and informal training)

31-Mar-11

Claim 70% of skills levies due Q1 2010

and implemented

Internship policy developed

Increase intake by 25%

Mar-11

2010

graduates on exchange
programs

Recruit 20 students by April

Increase number of young

46% Achieved

Achieved

Achieved

Achieved

Not Achieved

Not Achieved

MSC’s

Recruited 12 PHDs and 11

2011.(1001 staff were trained)

Achieved towards 30 June

assessment can only be

was conducted but the final

Informal & Formal training

through skills levy claim

leverage  training funds

Development Act and to

Comply  with the  Skills

R1 463 616.04

Received Mandatory Grant

AgriSETA and DAFF

Interns in collaboration with  

Successfully appointed

to limited funding

Programme not started due

Policy has to be approved

Programme not started the

Met required target

target

Achieved  

Recruited  9 MSC
Recruit 7 PhD and 10 MSc

financial implications l5 below

Increased number of bursary

still has to be approved, it has

28/02/2011

exchange programs

The Bursary/Exchange Policy

and scarce skills

Not Achieved

Not achieved
Recruited 5 PHD’s

15 MSC
6 PHD & 15 MSc’s

students and graduates

Could not identify another

Reasons For Variance

PHD’s Achieved – Appointed   PHD candidate on the critical

Not achieved  - Appointed 5

Established bursary/

28/02/2011

Per Business Plan)

Actual Achievement (As

a % staff

6 PHD & 15 MSc’s

appointments/expressed as

Business Plan Targets

Number of PDP

Indicator

Performance Measure/

Staff development (formal

Talent Development

Programme
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Key Result Area

Employment Equity

Performance Management

HR Planning

Programme

Ongoing

HR report submitted

e-PMDS by September 2010
Quarterly reviews
implemented every second

Developed
Performance Reports
submitted

Submitted

assessments/reports

35% Females and 50%  
Designated Employees by 30
September 2010

Developed Employment
Equity targets and
Communicate EE Plan.

produced

Performance Reports

Annual performance

quarter in 2010

Training for all staff on

Personal Development Plans

May/June 2010

focused on PDIs , women
and people with disabilities

and the recruitment effort  
Exceeded the target

Policy and Plan was approved

The Employment Equity

Deadline Extended

on maternity leave

New employees/ employees

on maternity leave

New employees/ employees

employees on maternity leave

evaluated -  New employees/

39% Females. 67% Males,  

Done

assessments extended

Deadline for final

Evaluations

Achieved - Mid Term

98% Achieved

85% Achieved

Some employees not

reviews

Quarterly Performance

New employees and those  

plan targets

progress against business

making and to reflect

submitted to enable decision-

HR Quarterly reports were

relative worth of jobs

consistency and determining

been graded to ensure

All positions in ARC have

budgeting process

and factored during the

requirements were identified

All human resource

Reasons For Variance

employees on maternity leave

98% Achieved

Achieved

Achieved

Achieved

Per Business Plan)

Actual Achievement (As

agreements by all staff

100% by 30 April 2010

Ongoing

Posts evaluated and graded

Signed Performance

Ongoing

Business Plan Targets

Effective HR Planning

Indicator

Performance Measure/
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Key Result Area

related policies

Disciplinary and Grievance

or procedure
98% judgement success

based on substantive fairness referred during the financial

(Fairness)
Coordinate Labour Court
Matters (Fairness)

year

No Labour Court disputes

99% award success on ULP

Manage CCMA cases

Achieved

Engineering OVI and ISCW.

initiating

the current financial year.

the Labour Court for review in

No disputes were referred to

of ARC

case were awarded in favour

All Unfair Labour Practice

panel.

of disciplinary chairpersons’

managers who will form core

Training prioritised to

for VOPI, Infruitec API,

on LRA and employees on

Central Office held training

All constituted meetings held

60 % trained

with unions

were reviewed and consulted

Policy, OHS , EAP Policies

100% Managers trained

Not achieved. 70% trained

Achieved

Not achieved

Achieved

managers and employees

of the LRA (NBF)

Meeting held per constitution

100% managers trained

100% IR Policies reviewed

ARC ‘s obligations

compliance with the Act and

This was achieved in

training conducted

Committees established and

Reasons For Variance

Arrange ER training for

Manage Organised Labour

on ER related policies

Build capacity of employees

Review and implement ER-

Relations

Reports by 1 October 2010  

Submit Annual EE Progress

Achieved

Committees by 31 March

requirements
2011

Achieved

Well-functioning EE

Compliance to statutory

Actual Achievement (As
Per Business Plan)

Business Plan Targets

Indicator

Performance Measure/

Management of Employee

Programme
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Key Result Area

Disciplinary code &
procedure implemented

the ARC

100% adherence to timelines
in policies and procedures

potential disputes internally

End of 4th quarter

End of 4th quarter

Increase resolution of

procedural defects

Reduced number of

Revised and updated

Grievances and disputes in

functional

of March 2011

Management of Discipline,

Not achieved, but 70%

Forum fully functional by end

Full implementation of EPF

Achieved

Achieved

40% achieved

functional

be held

Not achieved, but 70%

Quarterly Forum Meeting to

Per Business Plan)

Actual Achievement (As

and transparency

Business Plan Targets

(EPF)

Indicator

Performance Measure/

Employee Participation Forum Increase Information Sharing

Programme

referred to CCMA

internally before they are

of the disputes are handled

now been reduced as most

The CCMA process has

code

addressed in the revised

misinterpretations have been

All ambiguities and

long

consultation process took

Council approval as the

agreed with unions. Awaiting

Procedure revised and

Disciplinary Code and

approved.

developed but not yet

Constitution of EPF

Constitution

dependent on approval of the

Meetings not held as they are

Reasons For Variance
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Key Result Area

Safety

Occupational Health and

Programme

representative committee

Constitute a central OHS

Jun-10

Not Achieved

Not Achieved.  

than the target date.

which was undertaken later

outcome of the risk audit

OHS was dependent on the

The Constitution of the

procedures.

in place following legislative

systems were still to be put

particularly in the CO and

identified certain weakness

The risk assessment audit

Ongoing

Monitor legal compliance
throughout the org.

were also conducted

Safety Representatives were

per the corporate risk register

plans were put in place as

conducted and mitigation

Regular risk assessment are

approval by Council

consulted on but awaits

OHS Policy reviewed and

Reasons For Variance

appointed and assessments

Achieved

Achieved

Not achieved

Per Business Plan)

Actual Achievement (As

programme

Ongoing

End of 2nd quarter

By end of March 2011

Business Plan Targets

implementation of OHS

Roll out coordinated

and legal audit

Conduct Risk Assessment

Review OHS policy

Indicator

Performance Measure/
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Not achieved

Provider

the appointment of the Service

Coordination dependent on

wellness programmes

By March 2010

HIV/AIDS Policy reviewed and

were undertaken

corporate social investment

but few activities as part of

has not been implemented

No baseline as the programme

as eye clinics undertaken

awareness campaigns as well

campaign undertaken, cancer

information shared, AIDS

Substance abuse programmes

Well-coordinated Employee

Not achieved

Not achieved

Achieved

Provider

appointment of the Service

awaits approval

End 1st quarter 2010

Quarterly

Ongoing

Not achieved

programme

Develop HIV/Aids support

programme

Monitor ROI of the

Calendar

Implement National Health

Second quarter 2010

Roll out dependent on the

Roll out EAP

HR, POLICIES AND

PROCEDURES

could not be secured

Not achieved

EAP policy developed and
A suitable service provider

Second quarter 2010

Not achieved

Reasons For Variance

REQUIREMENTS, AND

Engage a SP for the EAP

Jun-10

Per Business Plan)

Actual Achievement (As

WITH STATUTORY

Develop EAP policy

Business Plan Targets

awaits council approval.

Employee Wellness

6.2:  ENSURING

Indicator

Performance Measure/

COMPLIANCE

Programme

Key Result Area
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arbitration cases by 50%

Reduced disciplinary and

31/03/2011

Policies and Procedures wef

Implementation of new HR

Quarter 3.

policies with OL by end of

Consult / Negotiate new

Polices by 31/08/2010.

developed the identified HR

Not  Achieved

reported in 2010/11

2009/10, and 31 cases

29 cases reported in

which affected timelines.

developed: 30 April 2010
Update and revise and

unions was completed late

Consultation with trade

Polices to update and to be

Not  Achieved

Ongoing identify HR

policies and procedures

VOPI

institute: ITSC, IAE, Irene and  

implemented at the following

01/04/2010

Structured Induction

concluded.

Only the Leave Policy

NBF processes.  

Policies developed but still in

Reasons For Variance

programmes were

Not achieved

25% Achieved

Per Business Plan)

Actual Achievement (As

Induction Programme wef

Implementation of an

Leave Policy

Relocation policy and ARC

Discomfort allowance;

Overtime Remuneration;

policies wef 1 April 2010:

to implement the following

processes finalized in order

Approval and negotiation

Business Plan Targets

Consistent application of

and procedures

qualifications or breaches of

Reduced number of
legislation standards policies

Procedures

MANAGEMENT

INFORMATION SYSTEMS

Review HR Policies and

6.3: HUMAN RESOURCES

Indicator

Performance Measure/

ADMINISTRATION AND

Programme

Key Result Area

arising from contractual
obligations during the

of conflict arising from
contractual obligation
Functional electronic contract Functional contract database

Debt Collection

Regulatory compliance

Litigation Management

Contract Management

Legal Advisory Services

support of business

procedures, aligned to and in

PAIA Manual updated

PAIA Manual updated

ARC

Debt reduced by 80%

legislative requirements

transgressions of legislations

Reduced debts owed to the

100% compliance to

Reduced number of

Not achieved

Not achieved

100% compliance achieved

could not be achieved

collection of debt, the target

and procedure regulating

Considering the court rules

changes to be done

There were no substantial

during the financial year

legislation were reported

No transgressions to  

dates by the court

still waiting allocation of court

Cases were not finalised due

contracts are stored.

financial year where all ARC

implemented during the

A contract database was

financial year

There were no conflicts

timelines

Not achieved

Achieved

Achieved

to postponements. We are

80% reduction of cases

by end of second quarter

Conflict reduced by 80%

reduced significantly within

Number of legal disputes

database

Reduction in number

managers.

opinion granted to line

There was no reported

which will inform our review

National Security standards

There is a review in the

deviation from the legal

Achieved

Not Achieved

legal advice

Conflict reduced by 70%

Procedure reviewed

conflict Sound and objectives

Reduction in number of

Review Security Procedures

There is a review in the

Reasons For Variance

which will inform our review

Not Achieved

Per Business Plan)

Actual Achievement (As

Systems, policies and

Policy reviewed

Business Plan Targets

National Security standards

Review Security Policy

Indicator

Performance Measure/

implementation of HR

Development and

Programme
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6.4:  LEGAL SERVICES

Key Result Area
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Image and Brand

Management

CULTURE

Servitude Management

Programme

6.5:  ARC IMAGE AND

Key Result Area

assessment survey to be
conducted by 30 June 2010

assessment survey for the
ARC

Satisfaction Survey

(Internal)

Satisfaction Survey

(External)

commissioned by 30 June

measurement of targets

perception survey

facilitation of information

40% of employees familiar
with ARC values, and 80 100% internal reach as per
Employee Satisfaction Survey

Effective and positive
promotion and
communication of ARC
values

distribution

40% reach as per customer

Effective penetration and

2010

Brand Tracker Survey to be

Commission Surveys for

brand tracker survey

and positioning levels as per

40% positive awareness

satisfaction as per Customer

image and brand awareness

Create and improve corporate 40% positive employee

satisfaction as per Employee

image and brand awareness

Create and improve corporate 40% positive employee

communications needs

and communications needs

Marketing and

legislative requirements

Commission a Marketing

100% compliance to

per legal requirements

Business Plan Targets

Applications processed as

Indicator

Performance Measure/

Achieved

Not achieved

Not achieved

Not achieved

Not achieved

Achieved

Not achieved

100% compliance Achieved

Per Business Plan)

Actual Achievement (As

achievement.

survey highlights this

The employee satisfaction

has not yet been conducted.

Customer perception survey

conducted

Brand Tracker survey was not

conducted

Brand Tracker survey was not

was not conducted

Customer satisfaction survey

planned during the fiscal year.

The survey was conducted as

financial constraints.

not commissioned due to

The needs assessment was

legislative requirements

were processed according to

All servitude applications

Reasons For Variance
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Key Result Area

2011

measurement of media

implemented as per agreed

submitted for approval

Effective penetration and
facilitation of information
distribution

Dissemination of Information

to facilitate technology

transfer

perception survey

Not achieved

was not conducted

Customer Satisfaction Survey

achievement.

Survey
40% reach as per customer

survey highlights this

per Employee Satisfaction

The employee satisfaction

internal employee events

Diaries, as well as various

values

colleagues through Cultiv8

ARC Values were shared with

agreements were signed.

Seven (7) bi-lateral

approved

Programme charters not

quarter

only commissioned in the 4th

Media monitoring service was

the newsletter, Desk pads,  

Achieved

Achieved

Achieved

Not achieved

Not achieved

The employee satisfaction

communication of ARC

80 - 100% internal reach as

with ARC values

and Corporate Values

promotion and

40% of employees familiar

agreements

Imbed a collaborative Culture Effective and positive

timelines

Programmes launched within Number of signed Bi-Lateral

timelines

Programmes launched and

Programme charters

coverage and reputation

implemented by 30 June

monitoring service for

achievement.

Employee Satisfaction Survey
Media monitoring services

Commission a media

survey highlights this

communications reach as per

Communications

Achieved

40% positive internal

Positive Internal

financial year.

determined in the new

its effectiveness will be

of the 4th quarter and

implemented at the end

as per media monitoring tool

The tool was only

Reasons For Variance

40% positive media coverage Not achieved

Per Business Plan)

Actual Achievement (As

reputation

Business Plan Targets

Media Relations

Indicator

Performance Measure/

Internal Communications and Positive media coverage and

Programme
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MANAGEMENT STRATEGY

Fraud Prevention

vetted

information are vetted

80% compliance to fraud
prevention plan

All cases investigated within a 95% Achieved
month of reporting

Effective implementation of
fraud prevention plan
Reported incidents
investigated

80% Achieved

financial year

5% carried over to new

plan for 2010/11

As per Fraud and Prevention

financial year

mechanism

and improved detection

Less incidents reported

32% of staff vetted

On target

On target

On target

implemented.  

security measures were not

place however physical

All security contracts in

Reasons For Variance

compared to previous

80% Achieved

Achieved

100% compliance

Achieved

Achieved

20%  achieved

Per Business Plan)

Actual Achievement (As

of corrupt practices

20% decrease per quarter

to sensitive information are

with access to sensitive
80% decreased incidents

30% of staff with access

100% compliance

Percentage of staff

vetting

levels security clearance for

Compliance to approved

implemented

Continuous implementation

quarter four

implemented
procedure continuously

implemented by end of

ICT security measures
An approved security vetting

Security measures

breaches per quarter

40% reduction of security

Business Plan Targets

Integrated physical and

breaches

and reduced security

Improved physical security

  

security

SECURITY AND

Indicator

Performance Measure/

Security Vetting

Integrated physical and ICT

6.6:  INTEGRATED

OPERATIONS

Programme

Key Result Area
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Key Result Area

Facilities management

Security Risks and threats

Programme

Maintained inventory register

infrastructure

Refurbished and maintained

leased property

Optimising cash returns from

contracts

Effectively managed

security of the ARC identified

All risks and threats to the

assessments conducted

Security risks and threat

Indicator

Performance Measure/

31-Mar-11

Continuous implementation

Quarterly reporting

Continuous monitoring

End of quarter four

Six assessments conducted

Business Plan Targets

Achieved

Not achieved

Achieved

Achieved

33% achieved

9 assessments conducted

Per Business Plan)

Actual Achievement (As

All offices have inventory lists

quarter

was started late in last

The revamping of CO building

000,00

Substantially achieved R 195

and Convention Centre.

leasing of the Guest House

Cash returns on the

region.

order to be centralised per

contracts were reviewed in

Maintenance and cleaning

the ARC out of 27

research farms throughout

were identified for nine

Security risks and threats

the SAPS

planned due to availability of

more research farms than

Exceeded the target to cover

Reasons For Variance
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Enabling Business (Research) Server and storage Solution

Innovation

6.7:  EFFECTIVE

OPTIMISATION AND

equipment standardised

computers etc replaced to

implemented

backup of all ARC data

implemented

ICT downtime and security
breaches
reduced by 70%

(VOIP) solution implemented

Network and security
management tools
implemented

A Voice over internet protocol 50% of VoIP solution

40% of backup solution

A backup solution to ensure

protect ARC information

80% of all ARC ICT

All obsolete ICT equipment

Not achieved

Not achieved

Not achieved

tender process was put on

implemented.

ICT priorities were revised

finalize the ICT Strategy                                                                                                                                         

put on hold in order to

The tender process was

ICT Strategy

hold in order to finalize the

tender process was put on

and complete, however the

An ICT assessment was done

solution is still in progress.

tender process to procure the

the ICT Strategy however the

on hold in order to finalize

The tender process was put

ICT Strategy

hold in order to finalize the

and completed, however, the

strategy blueprint approval

data storage requirements

conducted awaits ICT

An ICT assessment was

Reasons For Variance

primary research and

Not achieved

Not achieved

Per Business Plan)

Actual Achievement (As

SERVICES

solution implemented

50% Storage and server

Business Plan Targets

PROVISIONING ICT

(servers SAN etc) to enable

Indicator

Performance Measure/

Programme

Key Result Area
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Key Result Area

Systems

Integrated Information

ICT services and service
according to SLA’s

80% of customers managed

Business Plan Targets

by 90%

support

implemented

Information Security

programme.

conducted as per the training

End-user training was

Training of end-users of IT
applications and systems

recommended implemented

audit completed, and

An ICT security vulnerability

Programme
Achieved

50% ICT security programme 25% achieved

Implementation of an

Ongoing

framework implemented

implemented

was implemented

ICT Governance framework

Achieved

50% ICT Governance

ICT policies drafted and

ICT Governance framework

Not achieved

current ICT environment.  

implemented to improve the

are ICT solutions still being

ICT Strategy, however, there

pending the finalisation of the

ICT procurement put on hold

administrators. On target

response time by ICT

implemented to monitor

A log system was

Not implemented.

On target

Reasons For Variance

awaiting approval

70% of ICT policies in place

Not achieved

Achieved

Not achieved

Achieved

Per Business Plan)

Actual Achievement (As

procedures are in place.

All ICT Policies standards

implemented

40% of ICT projects

Regional support improved

Improved Regional ICT

ICT Strategy implemented

customer satisfaction

conducted

Customer satisfaction surveys 90% improvement in

implemented

providers developed and

SLA to effectively manage

Delivery

Indicator

Performance Measure/

Value Add ICT Service

Programme
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Key Result Area

ICT Governance

and submitted for approval

Financial system (ERP)

implemented

Information Security

applications and systems

Training of end-users of IT

Achieved

50% ICT security programme 25% achieved

Implementation of an

On-going

framework implemented

implemented

Programme

ICT Governance framework

End-users trained

addressed

Audit findings are being

audit completed and the

An ICT security vulnerability

implemented

awaiting approval
Achieved

ICT policies drafted and

implemented.

there are ICT solutions

the ICT Strategy, however,

pending the finalisation of

ICT procurement put on hold

70% ICT Governance

Not achieved

Not Achieved

Budget approved

ICT Governance framework

70% of ICT policies in place

implemented

40% of ICT projects

Achieved

procedures are in place.

All ICT Policies standards

ICT Strategy implemented

approved

ICT Budget developed

2010/04/30

financial year

processes and manage
documents implemented

re-prioritized for the 2011/12

ICT priorities have been
revised and EDMS has been

Not achieved

Revamped done

revised

ICT priorities have been

(EDMS) to automate business

30% of EDMS implemented

An Electronic Document

Achieved

Not achieved

Internal Audit.

awaiting outcome from the

This project was put on hold,

Reasons For Variance

Management Systems

Websites 100% revamped

Revamp of Websites

implemented

Business case completed

An integrated HR and

monitoring implemented

incorporating reporting and

Systems

50% of system implemented

Not achieved

Information System

An integrated Research

Actual Achievement (As
Per Business Plan)

Business Plan Targets

Indicator

Performance Measure/

Integrated Information

Programme
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budget.

Financial statement and
reports indicating adherence
to procurement policies

(Budget Allocation adhered

to)

Supply Chain Management

(Procurement Policies

adhered to)

MANAGEMENT OF

RESOURCES

Conduct exercise in ARC

Conduct

Organizational Code or

Ensure compliance to

feedback).

Employee satisfaction survey.

of HR Staff

Formal and Informal training

Management of Code of

Achieved

Management levels (client

Proper performance.

clients

working relationship with

Visible, harmonious good

Human Resource Team.

management

31 March 2011

ARC

Well trained / equipped

Directorate submitted to HR

Human Resources

Management exercise of the

Part of the Performance

management within

report.

will be included in the annual

fruitless expenditure which

indicate the level of irregular/

report was compiled to

A supply chain compliance

Reports on performance

Achieved

31 March 2011

management

31 March 2011

31 March 2011

R80m

year ending 31 March 2011 is

expenses. The surplus for the

of R45m on operating

Staff performance

reports adhered to directorate

The ARC achieved a savings

strategy was put on hold

corporate data
31 March 2011

implemented as the ICT

Financial statements and

however this was not

to protect research and

conducted and completed,

An ICT assessment was

Reasons For Variance

business continuity solution

31 March 2011

implemented

disaster recovery and

Financial Management

Not achieved

50% Disaster recovery

Implementation of an ICT

Actual Achievement (As
Per Business Plan)

Business Plan Targets

Indicator

KRA 6.8: EFFECTIVE

Performance Measure/

Programme

Key Result Area

Statement of Responsibility
for the year ended 31 March 2011
STATEMENT OF RESPONSIBILITY
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 2011 presented on pages 161 to 207 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; and
Standards of Generally Recognised 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 non
compliance 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 2011 and are signed on its behalf:

Mr J Godden
Chairperson: Council

Dr S R Moephuli
President and CEO
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Statement of Financial Performance
for the year ended 31 March 2011
Notes

2011

2010

R

R

Parliamentary Grant

590 167 544

532 850 000

Other operating revenue

280 360 496

298 199 677

870 528 040

831 049 677

Employee costs

510 881 898

490 214 951

Administrative and other expenses

281 612 815

264 752 723

18 606 679

17 794 186

62 456

6 308

811 163 848

772 768 168

-

(12 196)

59 364 192

58 269 313

Revenue

Total revenue

2.1

Expenses

Depreciation
Finance costs

Total expenses

(Loss) on sale of property and equipment

Surplus for the year
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Statement Of Financial Position
for the year ended 31 March 2011
Notes

2011

2010

R

R

668 198 387

651 139 933

ASSETS
Non-current assets

Investments

7

2 157 505

2 010 632

Equipment

8

182 476 339

168 084 558

Land and buildings

8

483 564 543

481 044 743

239 848 700

166 748 540

Current assets

Cash and cash equivalents

4

163 448 243

73 457 347

Receivables

5

64 915 448

79 962 446

Inventories

6

11 485 009

13 328 747

908 047 087

817 888 473

72 478 943

70 646 943

Total assets

LIABILITIES
Non-current liabilities

Employee benefits

13

29 005 000

27 173 000

Deferred income: Revenue grant

11

43 473 943

43 473 943

217 371 234

187 786 874

10

148 421 039

128 201 813

Leave accrual

12.1

53 950 195

49 585 061

Bonus Provision

12.2

15 000 000

10 000 000

Total liabilities

289 850 177

258 433 817

Net assets

618 196 910

559 454 656

108 905 191

108 905 191

2 368 421

2 570 838

506 923 298

447 978 627

618 196 910

559 454 656

Current liabilities

Payables

NET ASSETS
Capital fund

14

Insurance reserve
Accumulated surpluses

15

Total net assets
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Statement of Changes in Net Assets
for the year ended 31 March 2011
Capital Accumulated

Balance at 31 March 2009

surpluses

reserve

net assets

R

R

R

R

108 905 191

389 262 352

3 370 386

501 537 929

(352 586)

(352 586)

(446 962)

-

Transfer to surplus

446 962

Surplus for the year

58 269 313

108 905 191

447 978 627

Utilised during the year
Transfer to surplus

(419 521)

Surplus for the year

Balance at 31 March 2011
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Total

fund

Utilised during the year

Balance at 31 March 2010

Insurance

58 269 313

2 570 838

559 454 656

(621 938)

(621 938)

419 521

-

59 364 192

108 905 191

164

506 923 298

59 364 192

2 368 421

618 196 910

Cashflow Statement
for the year ended 31 March 2011
Notes

2011

2010

R

R

899 079 790

789 302 704

294 943 916

270 777 182

590 167 544

512 850 000

13 821 172

5 675 522

147 158

-

(770 364 502)

(733 193 557)

Employee costs

(510 881 898)

(490 214 951)

Suppliers

(259 420 148)

(242 972 298)

(62 456)

(6 308)

20(b)

128 715 288

56 109 147

8

(38 724 392)

(17 720 590)

-

102 386

(38 724 392)

(17 618 204)

89 990 896

38 490 943

CASH FLOWS FROM OPERATING
ACTIVITIES

Receipts

Sales of goods and services

20(c)

Grants
Interest received
Dividends received

Payments

Finance costs

Net cash flows from operating activities

CASH FLOWS FROM INVESTING
ACTIVITIES

Purchase of property and equipment
Proceeds from sale of property and equipment

Net cash outflow from investing activities

Net increase in cash and cash equivalents
Cash and cash equivalents at the beginning of year

20(a)

73 457 347

34 966 404

Cash and cash equivalents at end of year

20(a)

163 448 243

73 457 347
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Notes to the Annual Financial Statements
for the year ended 31 March 2011
1. Accounting Policies
The annual financial statements incorporate the principal accounting policies set out below.

1.1

Adoption of new and revised standards

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

Description

Effective date -annual

statement

periods commencing on
or after

GRAP 18

Segment reporting

TBA

GRAP 21

Impairment of Non cash generating units

1 April 2012

GRAP 23

Revenue from non-exchange transactions

1 April 2012

GRAP 24

Presentation of budget information in the financial statement

1 April 2012

GRAP 25

Employee benefits

TBA

GRAP 26

Impairment of Cash Generating Assets

1 April 2012

GRAP 103

Heritage Assets

1 April 2012

GRAP 104

Financial Instruments

TBA

GRAP 105

Transfer of functions between entities under common control

TBA

GRAP 106

Transfer of functions between entities not under common control

TBA

GRAP 107

Mergers

TBA

With the exception of GRAP 18, and GRAP 25, the Council anticipate that the adoption of these Standards and Interpretations
in future periods will not have a material impact on the financial statements.
GRAP 18 will require additional disclosure of the identifiable segments and GRAP 25 will have more stringent recognition
requirements on the assets and the disclosure.
All the Standards will be adopted when they become effective.
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Notes to the Annual Financial Statements
for the year ended 31 March 2011 (Continued)
1. Accounting Policies (Continued)
1.2

Basis of preparation

The annual financial statements have been prepared in accordance with the Standards of Generally Recognised Accounting
Practices (GRAP) issued by the Accounting Standards Board and in accordance with the Public Finance Management Act
1999 (Act 1 of 1999) as amended and the Agricultural Research Act No 86 of 1990.

1.3

Government grants (Revenue from non - exchange transactions)

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 grants are recognised as income to the extent that there are no further obligations
arising from the receipt of the grants.
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 recognised
in the year during which the expenses are incurred.
The capital fund represents the cost of land at the date of its transfer to the ARC
Government grants (Revenue from exchange transactions)
Specific asset Government grants relating to property, plant and equipment are treated as deferred income and released to
statement of financial performance when the conditions attached to the grant are met. General capex allocation is recognised
when the grant accrues to ARC.

1.4

Equipment, land and buildings

Buildings and infrastructure 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. Buildings and or infrastructure available for use are
accounted for at cost less accumulated depreciation and accumulated impairments.
Equipment, motor vehicles and aircraft 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. If the residual value exceeds the book value depreciation will be stopped
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Notes to the Annual Financial Statements
for the year ended 31 March 2011 (Continued)
1. Accounting Policies (Continued)
1.4

Equipment, land and buildings (Continued)

Depreciation is calculated on a straight line basis over the useful life of the asset as follows:
Building

40-50 years

Infrastructure

10-50 years

Machinery and farming equipment

15-20 years

Office furniture and equipment

5-10 years

Motor vehicles and aircrafts

4-7 years

Computer equipment

3-5 years

Laboratory equipment

15-20 years

Land is not depreciated.

-

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.
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.

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.
Recoverable amount is the higher of fair value less point of sale costs to sell and value in use. Fair value is determined by
reference to the market. 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.
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Notes to the Annual Financial Statements
for the year ended 31 March 2011 (Continued)
1. Accounting Policies (Continued)
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
determination of whether an arrangement contains a lease and the classification of the lease is based on the substance of
the transaction at inception date.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 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 GRAP 13 (Leases).

1.7

Inventories

Consumable stores are valued at the lower of cost and current replacement cost. Livestock is valued at the lower of cost
or net realisable value. Cost of work in progress and finished goods 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.
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.
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Notes to the Annual Financial Statements
for the year ended 31 March 2011 (Continued)
1. Accounting Policies (Continued)
1.8

Revenue recognition (Exchange transactions)

Revenue represents the grants from the Government as well as external earnings which comprise revenue from contracts’
services rendered and excess produce sold.
1.8.1

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.
1.8.2 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.
1.8.3 Investment income
Investment income comprise of 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.
1.8.4

Dividends income

Dividends income comprise of dividends accrued. The dividends income is recognised when the shareholders right to
receive income is established.
1.8.5

Diagnostic services

Due to the short lead time and the nature of the diagnostic tests the diagnostic revenue is recognised at the completion of
the diagnostic tests.
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Notes to the Annual Financial Statements
for the year ended 31 March 2011 (Continued)
1. Accounting Policies (Continued)
1.9

Provisions

Provisions are recognised when the ARC has a present legal or constructive obligation as a result of a past event, and it
is probable that the ARC will be required to settle the obligation and the amount can be estimated reliably. 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.

1.10 Cash and cash equivalents
For the purpose of the cash flow statement, cash and cash equivalents comprise cash on hand and short-term deposits
held on call with banks, all of which are available for use by the ARC.  Cash equivalents comprise of highly liquid investment
that are convertible to cash with insignificant risk of changes in value and with original maturities of less than three months.

1.11 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.
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.
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Notes to the Annual Financial Statements
for the year ended 31 March 2011 (Continued)
1. Accounting Policies (Continued)
1.11 Employee benefits (Continued)
Retirement benefits (Continued)		
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 treatment similar to that for 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.
Actuarial losses are recognised as income or expense when the net cumulative unrecognised actuarial losses for each
individual plan at the end of the previous reporting period exceeded 10% of the higher of the nett defined benefit obligation
at that date.
The amount recognised in the statement of financial position represents the present value of the post-retirement medical
aid obligation 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.

1.12 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 selfinsured 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 accumulated surplus in the year in which it originated and any surplus is carried over to the following year.

1.13 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 GRAP 102 (Intangible Assets).

1.14 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. Trade
date is the date which ARC commits to the purchase or sale. Financial liability and equity instrument are disclosed below:
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Notes to the Annual Financial Statements
for the year ended 31 March 2011 (Continued)
1. Accounting Policies (Continued)
1.14 Financial instruments (continued)
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 timeframe 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.
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 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 dividend or interest earned on the financial asset. Fair value is determined
in the manner described in note 21.
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Notes to the Annual Financial Statements
for the year ended 31 March 2011 (Continued)
1. Accounting Policies (Continued)
1.14 Financial instruments (Continued)
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
subsequently 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 stated at fair value. Fair value is determined in the manner described in note 21. 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.
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 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, cash and cash equivalents 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 subsequently 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 and finance lease assets, 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.
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for the year ended 31 March 2011 (Continued)
1. Accounting Policies (Continued)
1.14 Financial instruments (Continued)
Impairment of financial assets (Continued)
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 re-organisation.

•

A significant or prolonged decline in an equity instrument below its cost.

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 provision for doubtful debts account. When
a trade receivable is considered uncollectible, it is written off against the provision for doubtful debts account. Subsequent
recoveries of amounts previously written off are recognised as income in the statement of financial performance. 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.
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.
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1. Accounting Policies (Continued)
1.14 Financial instruments (Continued)
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 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 grouping is provided internally on that basis; or

•

it forms part of a contract containing one or more embedded derivatives, and IAS 39. 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 21.
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. Accounting Policies (Continued)		
1.15 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.
Non - monetary items that are measured in terms of historical cost in a foreign currency are translated using the exchange
rates as at the dates of the initial transactions. Non – monetary items measured at fair value in a foreign currency are
translated using the exchange rates at the date when the fair value is determined.

1.16 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 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.

1.17 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 Statements of Generally Recognised Accounting
Practice (GRAP), 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.  
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.
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1. Accounting Policies (Continued)
1.17 Critical accounting policies with key management judgement (Continued)
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.
The following are rates in Rands at reporting date for selected currencies:
2011

2010

Euro:

9.63

  9.92

US Dollar:

6.83

  7.37

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 work performed incurred as a percentage of budgeted expenditure.

1.18 Irregular, 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.

Fruitless and wasteful expenditure means expenditure that was made in vain and would have been avoided had reasonable
care been exercised.
All irregular, fruitless and wasteful is accounted for as expenditure in the statement of financial performance and where
recovered, it is subsequently accounted for as income in the statement of financial performance.
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1. Accounting Policies (Continued)
1.19 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.

1.20 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

2011

2010

R

R

Parliamentary grant (2.2)

590 167 544

532 850 000

Non exchange

590 167 544

532 850 000

External earnings (2.3)

266 392 166

292 524 155

13 821 172

5 675 522

147 158

-

Exchange

280 360 496

298 199 677

Total revenue

870 528 040

831 049 677

590 167 544

512 850 000

-

20 000 000

590 167 544

532 850 000

348 461 815

361 030 025

(82 069 649)

( 68 505 870)

266 392 166

292 524 155

2. Revenue
2.1 Revenue

Interest received
Dividends received

2.2 Parliamentary grant
Grant received during the financial year
Allocated portion of deferred capital/ revenue grant

11

2.3 External earnings
Gross revenue
Less:  Received in advance

10

The external earnings are generated mainly from research projects performed on behalf of Government departments,
industry partners and private customers.
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2011

2010

R

R

10 624

230 324

3. (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

3 431 920

3 147 670

- Audit fees

3 341 200

3 063 670

90 720

84 000

Councillors’ emoluments (see note 19)

609 121

215 202

- For services as members

609 121

215 202

Operating lease payments

17 161 621

15 427 162

1 345 383

1 410 021

- Vehicles and equipment

15 816 238

14 017 141

•

Finance costs – suppliers

62 456

6 308

•

Provision for stock obsolescence

94 801

  189 278

•

Movement in the provision for bad debts

505 337

(3 388 428)

•

Loss/(Gains) on sale of property and equipment

-

12 196

18 606 679

17 794 186

Machinery and farming equipment

2 514 691

2 363 912

Office furniture and equipment

2 388 458

2 073 825

Motor vehicles and aircraft

2 475 940

2 426 650

Computer equipment

3 256 932

3 464 930

Laboratory equipment

7 874 850

7 464 869

95 808

-

- Travelling and accommodation expenses

•

•

- Land and buildings

Depreciation

Buildings
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2011

2010

R

R

4.Cash And Cash Equivalents
Cash and cash equivalents comprise of:

163 448 243

73 457 347

Current account

21 052 788

18 749 983

Short-term bank deposits

142 395 455

54 707 364
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2011

2010

R

R

64 915 448

79 962 446

Trade debtors

44 205 082

55 328 736

Other debtors

24 020 367

27 884 684

Provision for bad debts

(5 015 507)

(4 510 170)

1 210 802

923 299

494 704

335 897

5. Receivables

Staff debtors
Deposits

Trade receivables are interest bearing and are generally on 30-60 days’ 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

19 108 713

34 222 547

30 to 59 days

9 334 552

5 519 328

60 to 89 days

3 970 810

1 385 250

374 901

3 217 524

120 to 149 days

4 277 792

447 376

150+ days

7 138 314

10 536 711

44 205 082

55 328 736

90 to 119 days

Balance at the end of the year

Of the receivables balance at the end of the year, R 14,8 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 2011, receivables at nominal value of R 5 015 507 (2010 R 4 510 170) were impaired and provided
for. Receivables that have passed due and not impaired represent slow paying clients. Movement in the provision for
impairment of receivables were as follows:
Balance at the beginning of the year

4 510 170

7 898 598

Raised during the year

505 337

-

Utilised during the year

-

  (3 388 428)

5 015 507

4 510 170

Balance at the end of the year

The receivable’s 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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2011

2010

R

R

11 485 009

13 328 747

8 289 610

   9 078 530

Livestock

897 975

      900 413

Work-in-progress

105 744

        91 797

2 191 680

   3 258 007

6. Inventories

Consumable stores

Finished goods
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2011
R

2010
R

1 819 535

1 683 824  

21 670

21 054  

Unlisted investments shares
De Dooms Winery 9880 Shares at R 0.55 each
(2010, 9 880 shares at R 0.55 each)

5 434

5 434

Lutzville 2009 Co-operative Limited
107 000 Shares of R0.01 each (2010 107 000 shares at R0.01)

1 070

1 070

Lutzville Vineyard Co-operative
44 867 Shares of R1.00 each (2010:  44 867 shares at R1.00 each)

44 867

44 867

Lutzville Vineyard Co-operative
1 070 000 Shares of R0.01 each (2010: 1 070 000 shares at R0.01 each)

10 700

10 700

Karino Citrus Co-operative Limited
7 414 Shares of R1.00 each (2010: 7 414 shares at R1.00 each)

7 414

7 414

Hex Valley Coolrooms
16 092 Shares of R0.50 each (2010:  16 092 shares at R0.50 each)

8 046

8 046

152 320

152 320

21 063

21 063

Burpak Limited
1 948 Shares of R1.00 each (2010:  1 948 shares of R1.00 each)

1 948

1 948

Kango Co-operative Limited
3 755 Shares of R 0.20 each (2010: 3 755 shares of R0.20 each)

-

751

23 881
16 606
9 827
13 124

22 112
16 606
9 827
3 596

2 157 505

2 010 632

7. Investments (Held through Profit and Loss)
Listed investments
Capevin (KWV unbundling)
502634 shares Market price 3.62 (2010 502 634 shares at R 3.35)
KWV Holdings LTD (KWV unbundling)
2054 shares Market price R 10.55 (2010 2 054 shares at R10.25)

Mcgregor Co-operative Limited
152 320 Shares of R1.00 each (2010: 152 320 shares of R1.00 each)
Lanko Co-operative Limited
21 063 Shares of R1.00 each (2010:  21 063 shares of R1.00 each)

Members levy fund
Lutzville Vineyard Co-operative
Mcgregor Co-operative society
Lanko Co-operative Limited
Karino Citrus Co-operative Limited
Total Investments
The Council is of the opinion that the unlisted investments approximate their fair values.
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(3 663 409)        (138 184)         364 274            28 775

Reclassification

-

-

40-50 yrs
66 096

15 -20 yrs

Motor

12 827 863

5-10 yrs

14 919 480

4-7 yrs

(26 682 200)

33 798 664

7 116 464

-

(2 475 940)

(33 067)

    1 831 454

(25 047 477)

32 841 494

7 794 017

R

Air craft

27 960 739

3-5 yrs

(50 337 616)

  59 462 041

   9 124 425

  -

  (3 256 932)

       (82 013)

   1 723 687

(53 898 372)

64 638 055

10 739 683

R

Equipment

Computer

Details of land and buildings are contained in a register and are available for inspection at the central office of the ARC.

Cost of fully depreciated assets

Useful life

                  -   (89 904 201)

Accumulated depreciation

(22 516 993)

117 562 317   455 906 427    58 849 851    31 992 439

Cost
(17 907 364)

117 562 317   366 002 226    40 942 487      9 475 446

   (2 514 691)    (2 388 458)

Closing balance

Carrying amount:

                  -          (95 808)

Depreciation for the year

      (278 416)

                  -        (343 127)       (538 747)

Write off at carrying amount

(22 493 424)

31 404 287

   4 915 699      3 202 681

(16 301 816)

55 017 768

  8 910 864

R

Equipment

                   -       6 760 329

  -   (94 103 690)

453 922 706

Office
Furniture & Vehicles and

Additions at cost

Accumulated depreciation

121 225 726

Cost

R

Equipment

& Farming

Machinery

359 819 016    38 715 952

R

R

121 225 726

Building

Land

Opening balance

Carrying amount:

31 March 2011

8. Property and Equipment

318 671

15 -20 yrs

(58 762 418)

170 818 467

112 056 049

-

  (7 874 850)

  (1 917 574)

19 924 431

(53 796 692)

155 720 734

101 924 042

R

914 770 771

649 129 300

R

Total

932 151 872

666 040 882

-

(18 606 679)

(3 206 131)

  38 724 392

-

10-50 yrs
56 092 849

            (198) (266 110 990)

     3 761 666

     3 761 468

3 408 544

                  -

         (13 187)

        366 111

                  - (265 641 471)

-

                  -

R

Equipment Infrastructure

Laboratory
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Additions at cost

187

121 225 726

                  -

Cost

Accumulated depreciation

Useful life

121 225 726

-

Closing balance

Carrying amount:

Depreciation for the year

-

                  -

Accumulated depreciation

Disposals at carrying amount

121 225 726

Cost

40-50 yrs

(94 103 690)

453 922 706

359 819 016

  -

-

   9 019 054

(94 103 678)

444 903 640

350 799 962

R

R

121 225 726

Building

Land

Opening balance

Carrying amount:

31 March 2010

Furniture &

& Farming

15 -20 yrs

(16 301 816)

55 017 768

38 715 952

(2 363 912)

(1 022)

2 681 871

(13 897 014)

52 296 029

38 399 015

R

5-10 yrs

(22 493 424)

31 404 287

  8 910 864

(2 073 825)

(102)

      758 713

(19 636 353)

29 862 431

10 226 078

R

Equipment

Office

Machinery
Equipment

8. Property and Equipment (Continued)
Motor

4-7 yrs

(25 047 477)

32 841 494

7 794 017

(2 426 650)

(15)

  27 068

(22 787 550)

32 981 164

10 193 614

R

craft

and Air

Vehicles
Computer

3-5 yrs

(53 898 372)

64 638 055

10 739 683

(3 464 930)

(9 697)

   1 202 818

(43 767 778)

56 779 270

13 011 492

R

Equipment

89 086 216

649 317 481

R

Total

15 -20 yrs

(53 796 692)

155 720 734

101 924 042

(7 464 869)

(103 749)

   4 031 066

(265 641 471)

914 770 771

649 129 300

(17 794 186)

(114 585)

17 720 590

(45 576 362) (239 768 735)

151 037 956

105 461 594

R

Equipment

Laboratory
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9. Impairment of Property and Equipment
9.1

Land and buildings

The majority of fixed properties were valued by independent valuators in the 2006/7 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 moveable assets of the ARC are depreciated over conservative estimates of useful life.   No circumstances exist to
indicate the impairment of the moveable assets.
							
2011

2010

R

R

148 421 039

128 201 813

Trade payables

26 188 545

16 879 853

Sundry payables and accruals

31 021 692

35 415 273

Income received in advance

82 069 649

68 505 870

9 141 153

7 400 817

43 473 943

  63 473 943

-

-

-

(20 000 000)

43 473 943

43 473 943

43 473 943

43 473 943

10. Payables

South African Revenue Services - Value Added Tax
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 timeframe.
Due to the short-term nature of the payables, management
believes that the carrying amount approximate the carrying value

11. Deferred Income:  Revenue Grant
Balance at the beginning of the year
Add Government grants received in the current year that
will be recognised in future accounting periods
Less: Allocated to statement of financial performance
Balance at the end of the year
Non-current portion
This grant relates to construction of the Exotic Disease and Wild Suide facilities.
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12. Leave Accrual and Bonus Provision
12.1 Leave Accrual
2011

2010

R

R

49 585 061

44 075 511

Raised

8 322 561

10 285 649

Utilised

(3 957 427)

(4 776 099)

Balance at the end of the year

53 950 195

49 585 061

Balance at the beginning of the year

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.

12.2 Bonus Provision
Balance at the beginning of the year

10 000 000

-

Raised

15 000 000

10 000 000

Utilised

(10 000 000)

-

15 000 000

10 000 000

Balance at the end of the year
Bonus provision is amount that is payable to ARC staff members.

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 & 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 1.7%(2010: 1.8%) of the employees whilst 98.3 % (2010 98.2%) 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 Fund Act No. 24 of 1956.

189

Agricultural Research Council Annual Report 2010/2011

Notes to the Annual Financial Statements
for the year ended 31 March 2011 (Continued)
13. Employee Benefits (Continued)
13.2 Defined Benefit Fund
The defined benefit fund is actuarially valued at least every three years on the projected unit credit method. A statutory
valuation was performed on 31 March 2011. 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
2011

2011

2010

R

R

401 967

404 595

2011

2010

%

%

Pre-retirement discount rate

9.25

9.00

Post-retirement discount rate

5.50

5.50

Expected real after-tax return on fund’s assets

9.25

8.00

Future general and merit salary increases

6.50

6.75

10.00

9.22

ARC Pension Fund (Options A to C)

22

2010

Employer contributions

23

Employer contribution for the next financial year are estimated at R 465 000.
Estimates were made by the actuary based on the actuarial valuation as at 31 March 2011.  
Principal actuarial assumptions (expressed at weighted averages) were as follows:

Expected rate of return on assets

ARC has a benefit pension plan, covering insignificant number of its employees, which require contributions to be made to
an administered fund.
The following table summarises the components of the benefit
2011

2010

R

R

(596 000)

(827 000)

(1 949 000)

(2 250 000)

Expected return on plan assets

3 411 000

3 209 000

Amortisation

1 232 000

4 493 000

Net benefit gain

2 098 000

4 625 000

Current service cost
Interest on the benefit obligation
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13. Employee Benefits (Continued)
13.2 Defined Benefit Fund (Continued)
Benefit asset/ (liability)
2011

2010

R

R

(22 840 000)

(20 368 000)

40 475 000

33 825 000

17 635 000

13 457 000

Unrecognised asset

(17 635 000)

(13 457 000)

Benefit asset/liability

-

-

20 368 000

24 080 000

Service cost

596 000

827 000

Members contributions

203 000

209 000

1 949 000

2 250 000

Actuarial gain

910 000

7 509 000

Benefits paid

(1 074 000)

(14 393 000)

(112 000)

(114 000)

22 840 000

20 368 000

Defined obligation
Fair value of plan assets

The pension plan assets consist primarily of equity, interest-bearing stock,
cash deposits and overseas financial assets.
Changes in the defined benefit obligation
Benefit obligation at beginning of the year

Interest cost

Risk premiums

Benefit obligation at end of the year
				
2010

2009

2008

2007

(20 368 000)

(24 080 000)

(26 625 000)

(25 581 000)

Fair value - benefit asset

33 825 000

39 774 000

53 332 000

49 922 000

Unrecognised surplus

13 457 000

15 694 000

26 707 000

24 341 000

Benefit obligation
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13. Employee Benefits (Continued)
13.3 Defined contribution Funds
Membership of the fund at 31 March and employer contributions for the year were as follows:
Working members
2011

ARC Pension Fund (Option D)
ARC Provident Fund

2010

Employer contributions
2011

2010

R

R

1216

1 236

27 313 793

26 496 645

621

603

5 693 419

5 543 732

Due to the nature of these funds the accrued liabilities by definition equate the total assets under these funds.
Management estimated that ARC will contribute R 29 517 284 to option D pension fund and R 6 063 491 for the provident fund.

13.4 Post-retirement medical benefits
This includes current and past employees of 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. 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
2011. 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.

Benefit obligation

2010

2009

2008

2007

(27 173 000)

(28 796 000)

(27 451 000)

(30 345 000)

-

-

-

-

(27 173 000)

(28 796 000)

(27 451 000)

(30 345 000)

Fair value - benefit asset

(Deficit recognised)
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13. Employee Benefits (Continued)
13.4 Post-retirement medical benefits (continued)
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 post-retirement
medical benefits is as follows:
2011

2010

R

R

29 005 000

27 173 000

-

-

29 005 000

27 173 000

8.75%

9.25%

604

643

-

-

874 000

936 000

Interest cost

2 079 000

2 216 000

Annual expense

2 953 000

3 152 000

27 173 000

28 796 000

Service cost

874 000

936 000

Interest cost

2 079 000

2 216 000

(9 402 000)

(8 537 000)

Adjustment to benefit settlement

-

4 969 000

Interest adjustment to benefit settlement

-

447 000

Expected liability as at 31 March 2011/10

20 724 000

28 827 000

Adjustment to benefit settlement over provision

7 245 000

-

Real interest rate change

1 599 000

(710 000)

-

364 000

Unexpected changes in membership

(112 000)

(1 065 000)

Miscellaneous items

(451 000)

(243 000)

29 005 000

27 173 000

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

Changes in the benefit obligation
Opening balance

Expected benefit settlements

Change in mortality assumptions

Closing balance
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14. Capital Fund
The capital fund represents the cost of land transferred to the ARC by Government. (Also refer note 1.3).

15. 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 for Agriculture, Forestry  and Fisheries. and in concurrence with the Minister of Finance. This
reserve is not substantiated by cash reserves, which makes it inaccessible to the ARC.

16. 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:
2011

Commitment

Up to 1 year

2 to 5yr

> 5 yrs

Total

6 369 598

1 311 117

    -

7 680 718

Up to 1 year

2 to 5yr

> 5 yrs

Total

11 168 788

6 177 635

   -

17 346 423

2010

Commitment
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17. Contingent Liabilities
2011

2010

R

R

• Guarantee on municipal and electricity accounts

968 360

1 075 360

• Pending labour dispute

442 837

1 073 011

59 364 192

58 269 313

1 488 765

760 248

62 264 154

61 177 932

There are contingent liabilities in respect of

• Surplus generated from commercial activities
• Litigation

				
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. The timing of these contingent liabilities is not known and ARC does not
expect any reimbursement of the contingent liabilities
Labour dispute contingent liability relate to outstanding labour matters that are at CCMA and labour court.
Litigation relate to civil matters against ARC which the outcome of the court cannot determined reliably.

18. Commitments
18.1 Capital Commitments
Biosystamatics building

-

2 351 688

332 230

-

Infrastructure

2 732 620

-

Machinery and Farming equipment

1 262 106

-

Lab Equipment

866 217

-

Office furniture and Equipment

220 735

-

5 413 908

2 351 688

Buildings

Capital items which were ordered prior to year end had not been received by 31 March 2011.
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.  
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19. Remuneration For The Year
Council Members: 1 April 2010 to 31 March 2011
Designation
Subsistence
Fees

And travel

Total

Ms J Davidson (Chairperson)

   11 484

       11 484

Mr JH Mc Bain

   73 420

       687

       74 107

Mr M Dyasi

   31 665

       736

       32 401

Ms OD Aphane

   40 109

    1 066

       41 175

Prof PM Kuzwayo

     7 200

       286

        7 486

Mr AD Young

   27 443

  10 618

       38 061

Ms D Msomi

   50 664

    1 460

       52 124

Ms FW Jansen van Rijssen

   31 665

       450

       32 115

Dr JM Chitja

   21 110

    3 855

       24 965

Prof TV Mayekiso

   10 555

       187

       10 742

Ms I Wilken

     6 333

       234

        6 567

Prof MM Sibara

     7 200

       286

        7 486

Prof MJ Kahn

   36 754

    2 983

       39 737

Prof TA Mofokeng

   27 443

       618

       28 061

Prof FJC Swanepoel

   23 221

       380

       23 601

Mr JWA Godden (Chairperson)

  104 286

       642

     104 928

Mr M Sirenya

   42 220

    5 967

       48 187

Prof S Vil Nkomo

   18 999

       328

       19 327

Prof ASM Karaan

     6 333

       234

        6 567

  578 104

  31 017

     609 121

Audit committee

Mr LM Mangquku

   10 000

       10 000

Ms KK Moloto

     6 000

        6 000

Mr R Wesseloo

   42 000

Ms M Claassens

   15 600

Mr VK  Naicker

   29 100

       257

       29 357

Dr S Cormeluis

     9 375

       292

        9 667

  112 075

    2 747

     114 822
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19. Remuneration For The Year (Continued)
Council Members: 1 April 2009 to 31 March 2010
Designation		
Subsistence
Fees

& Travel

Total Cost

R

R

R

85 568

1 023

86 591

6 333

4 146

10 479

Mr J H Mc Bain (1 Sep 06 - 30 Nov 09)

42 732

584

43 316

Prof P M Kuzwayo (1 Sep 06 - 30 Nov 09)

14 777

1 968

16 745

6 333

1 518

7 851

Dr M Madikizela  (1 Sep 06 - 30 Nov 09)

10 555

993

11 548

Dr M S Liphadzi (1 Sep 06 - 30 Nov 09)

2 111

93

2 204

Ms I Wilken (1 Sep 06 - 30 Nov 09)

4 222

58

4 280

Prof M M Sibara (1 Sep 06 - 30 Nov 09)

16 888

445

17 333

Prof M J Kahn (1 Sep 06 - 30 Nov 09)

12 666

2 189

14 855

Mr N.R Mlonzi (1 Sep 06 - 30 Nov 09)

-

-

-

Ms M Pyoos (1 Sep 06 - 30 Nov 09)

-

-

-

Dr M Visser ( 03 Nov 2008 - 30 Nov 2009)

-

-

-

202 185

          13 017

  215 202

24 622

              117

    24 739

Mr R Wesseloo (Chairperson)

    33 055

          1 372

    34 427

Ms M Claassens

      9 467

              321

      9 788

Mr V K Naicker

    26 422

              233

    26 655

    295 751

          15 060

     310 811

Ms. J Davidson (Chairperson) (1 Sep 06 - 30 Nov 09)
Ms A Geldenhuys (1 Sep 06 - 30 Nov 09)

Ms A D Young (1 Sep 06 - 30 Nov 09)

Audit Committee

Ms K K Moloto

197

Agricultural Research Council Annual Report 2010/2011

Notes to the Annual Financial Statements
for the year ended 31 March 2011 (Continued)
19. Remuneration For The Year (Continued)
Included in the personnel cost is the Executive Managers’ salaries
Executive Managers 1 April 2010 to 31 March 2011
Designation
Salaries

Subsistence

Pension

Bonus

Total

and travel
R

R

R

R

R

Dr SR Moephuli

1 444 154

-

279 650

-

1 723 804

Mr MT Netsianda

1 060 490

3 504

215 918

55 739

1 335 651

Mr GM Maluleke

1 197 915

1 080

183 900

55 739

1 438 635

Ms A Canca

822 041

4 485

181 100

-

1 007 627

Dr M Jeenah

1 514 856

8 039

150 917

105 639

1 779 450

6 039 456

17 108

1 011 485

217 117

7 285 167

Included in the personnel cost is the Executive Managers’ salaries
Executive Managers 1 April 2009 to 31 March 2010
Subsistence

Total

Salaries

Pension

and Travel

Package

R

R

R

R

Dr S R Moephuli (President and CEO)

1 634 502

89 250

3 983

1 727 735

Mr M T Netsianda

1 101 978

63 079

5 420

1 170 477

Mr G M Maluleke

1 122 204

50 461

-

1 172 665

899 936

54 648

2 639

957 223

1 539 225

45 540

19 627

1 604 392

6 301 828

302 978

27 686

6 632 492

Designation

Ms A Canca
Prof M Jeenah

Agricultural Research Council Annual Report 2010/2011

198

Notes to the Annual Financial Statements
for the year ended 31 March 2011 (Continued)
20. 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:
				
2011

2010

R

R

21 052 788

18 749 983

142 395 455

54 707 364

163 448 243

73 457 347

59 364 192

58 269 313

         (146 873)

225 778

Assets written off

3 206 131

-

        Increase(Decrease) in provisions relating to employee costs

1 832 000

(1 623 000)

505 336

(3 388 428)

18 606 679

17 794 186

20 219 229

(2 379 995)

     5 000 000

10 000 000

Loss (Gain) on sale of property and equipment

              -

12 196

Decrease / (Increase) in inventories

1 843 738

4 746 719

Increase / (decrease) in leave pay accrual

4 365 134

5 509 550

14 541 660

(12 704 586)

-

(20 000 000)

(621 938)

(352 586)

128 715 288   

56 109 147   

Current account
Short-term bank deposits

b) Reconciliation of net cash flows from operating
activities to surplus
				
(Deficit)/Surplus

Non-cash movements:
Decrease (Increase)  in investments due to fair valuation

       (Decrease)/ Increase in provision for bad   debts
Depreciation

Change in working capital
(Decrease)/ Increase in payables
(Decrease)/Increase in bonus provision

Decrease/ (Increase) in receivables

Other movements
(Decrease) Increase in deferred income revenue
Insurance aggregate

Net cash flows from operating activities
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20 Notes to the Cash Flow Statements (Continued)
2011

2010

R

R

Gross external earnings (note 2.3)

348 461 815

361 030 025

Received in advance – prior year (note 10)

(68 505 870)

(78 022 666)

Trade and other debtors– current year (note 5)

(68 225 449)

(83 213 420)

83 213 420

70 983 243

294 943 916

270 777 182

0-1 Years

>1 year

Total

R

R

R

7

-

2 157 505

2 157 505

Cash and cash equivalents         

4

163 448 243

-

163 448 243

Trade and other receivables      

5

44 205 082

-

44 205 082

Payables                                    

10

(66 351 390)

-

(66 351 390)

Leave accrual                            

12.1

(53 950 195)

-

(53 950 195)

87 351 740

2 157 505

89 509 245

97.59%

2.41%

100.00%

c) Sale of goods and services

Trade and other debtors – prior year (note 5)

Sale of goods and services
					

21. Financial Instruments
21.1 Category of financial instruments and maturity profile
		
2011 		
Notes
Assets
At fair value through
profit or loss:
Investments                              
Loans and receivables:

Liabilities
At amortised cost:

Percentage profile (%)   
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21 Financial Instruments (Continued)
21.1 Category of financial instruments and maturity profile (Continued)
		
2010			
Notes

0-1 Years

>1 year

Total

R

R

R

7

-

2 010 632

2 010 632

Cash and cash equivalents         

4

73 457 347

-

73 457 347

Trade and other receivables       

5

55 328 736

-

55 328 736

Payables                                    

10

(59 695 943)

-

(59 695 943)

Leave accrual                            

12.1

(49 585 061)

-

(49 585 061)

19 505 079

2 010 632

21 515 711

89.69%

10.31%

100.00%

Assets
At fair value through
profit or loss:
Investments                               
Loans and receivables:

Liabilities
At amortised cost:

Percentage profile (%)   

21.2 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.

21.3 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.

21.4 Market risk
The entities activities are of such a nature that it does materially not 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. Market risk arises on international trade.
There has been no change to the entity’s exposure to market risks or the manner in which it manages and measures the
risk. The market risk is managed by not taking any volatile instruments as the ARC activities do not materially expose ARC
to market risk.
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21 Financial Instruments (Continued)
21.5 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 Euro’s.  No forward cover is taken
out for these transactions.  The Council members consider the foreign currency risk to be insignificant.

21.6 Interest rate risk management
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 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:
2011

2010

R

R

Increase by 50 base points                                                            

817 241

367 287

Decrease by 50 base points                                                         

(817 241)

(367 287)

South African Rand (ZAR):

The following table identifies the period until those financial instruments that are sensitive to interest rate risk reprice. ARC
surplus funds are invested in terms of its investments policy as approved by its Council:
2011
6 months or

Effective interest rate

less

Total

R

R

as at 31 March 2011
Current cash balances                                                         

4.8%  

21 052 788

21 052 788

Short-term cash deposits                             

6.2%

142 395 455

142 395 455

163 448 243

163 448 243

2010
6 months or

Effective interest rate

less

Total

R

R

as at 31 March 2010
Current cash balances                                                         

6.0%

18 749 983

18 749 983

Short-term cash deposits                                

8.0%

54 707 364

54 707 364

73 457 347

73 457 347
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21 Financial Instruments (Continued)
21.7 Other price risks
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 risk is managed by the application of procurement policy
that encourages obtaining goods and services at best prices The Council members consider the price risk to be insignificant.

21.8 Credit risk management
Credit risk refers to the risk that 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 R24 million (2010: R28 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 short-term
deposits placed with high credit quality financial institutions.  Trade receivables are presented net of an allowance for doubtful
receivables.  Currently, only one 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 counter party.
The carrying amounts of financial assets included in the statement of financial position represent the ARC’s maximum exposure
to credit risk in relation to these assets. ARC does not hold collateral or any credit enhancements to cover its credit risk.

21.9 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. Liquidity risk is managed by maintaining adequate reserves and by continuously monitoring
forecasts and actual cash flows.

21.10 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; and

•

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.
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22. Related Parties
During the year the entity in the ordinary course of business entered into various transactions with related parties. With
exception of Executive Managers salaries disclosed in note 19, transactions entered into and balances outstanding between
these parties are as follows:
2011
Eskom and Telkom are not included in the current year as it is not compulsory to disclose their transaction and balances
with these companies.
Name of entity

Nature of transaction

R

Transactions
Unemployment insurance fund

UIF payments

5 253 808

South African Revenue Services

PAYE and SDL payments

71 816 453

South African Revenue Services

VAT

Department of Science and Technology

Parliamentary Grant

(44 316 667)

81 512 145

Parliamentary Grant

(545 850 877)

Department of Agriculture
Forestry and Fisheries
Balances
South African Revenue Services

PAYE and SDL accrual

(5 590 645)

Forestry and Fisheries

Research services

14 864 989

Unemployment insurance fund

UIF accrual

South African Revenue Services

VAT

Department of Agriculture
(452 335)
(9 141 153)

2010
Name of entity

Nature of transaction

R

Transactions
Eskom

Electricity payments

7 534 013

Telkom SA Limited

Telephone payments

6 372 266

Unemployment insurance fund

UIF payments

South African Revenue Services

PAYE and SDL payments

65 577 631

South African Revenue Services

VAT

69 335 402

Department of Science and Technology

Parliamentary Grant

(41 707 018)

Department of Agriculture

Parliamentary Grant

(471 142 982)

5 397 516

Balances
Eskom

Electricity accrual

(341 417)

Telkom SA Limited

Telephone accrual

(57 405)

South African Revenue Services

PAYE and SDL accrual

(5 171 191)

Department of Agriculture

Research services

19 328 691

Unemployment insurance fund

UIF accrual

South African Revenue Services

VAT

(440 031)
7 400 817

The balances are payable and collectable within 30 days.
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23 Irregular, Fruitless And Wasteful Expenditure
23.1 Irregular expenditure

2011

2010

Rand

Rand

Opening balance

3 210 588

-

Add: Irregular Expenditure

2 319 944

3 210 588

Less: Amounts condoned

3 271 228

-

Condoned

1 293 423

-

Condoned – disciplinary action in progress

1 977 805

-

Less: Amounts recoverable

-

-

Less:  amounts not recoverable (not condoned)

-

-

2 259 303

3 210 588

2 259 304

3 210 588

-

-

2 259 304

3 210 588

-

-

11 744

-

Less: Amounts condoned

-

-

Condoned

-

-

Condoned – disciplinary action in progress

-

-

Less: Amounts recoverable

-

-

Less:  amounts not recoverable (not condoned)

-

-

11 744

-

11 744

-

-

-

11 744

-

Irregular expenses awaiting condonation

Analysis of expenditure awaiting condonation per age classification
Current year
Prior years
Total

23.2 Fruitless and Wasteful Expenditure
Opening balance
Add: Fruit less and Wasteful Expenditure

Fruit less and Wasteful Expenditure awaiting condonation

Analysis of expenditure awaiting condonation per age classification

Current year
Prior years
Total
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23. Irregular, Fruitless and Wasteful Expenditure (Continued)
Goods and services
The irregular expenditures relating to goods and services were incurred in 2011 and 2010 as a result of a ARC’s personnel’s
non compliance to procurement policies and Public Finance Management Act 1 of 1999 (as amended by Act 29 0f 1999).
2011
The irregular expenses were incurred in the procurement of goods and services. These expenses are being investigated
to determine whether these expenses need to be condoned or disciplinary action should be taken and recovered from the
employees who did not follow proper procurement process. The fruitless and wasteful expenses were incurred by paying for
a faulty machinery and interest charged on late payment.
2010
Of the R 3 210 588 (2010) irregular expenses, R 1 017 509 relate to the expenses not covered in the procurement policy.
The policy has subsequently being amended to cover such expenses. The other expenses are being investigated and
management will take necessary actions i.e. apply for ratification, take disciplinary action and or recover from the employees.

24. Taxation
ARC is exempt from income tax in terms of section 10(1) (a) of the Income Tax Act no.58 of 1962.

25. 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.

26. Financial Misconduct
In 2010 one of the former Payroll Administrators is suspected to have reactivated employees whose employment was
terminated. This employee changed the bank accounts of these terminated employees to the bank accounts whose account
holders are not known by the ARC. The amount paid to these accounts totalled to R 340 380.04, of this total an amount of
R 40 973.27 has been recovered. Criminal charges have been laid against the suspect and investigations are in progress.
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Notes to the Annual Financial Statements
for the year ended 31 March 2011 (Continued)
27. Reconciliation Of The Budget
2011

2010

R

R

   59 364 192

58 269 313

    25 563 803

8 135 845

            -

(9 900 000)

              -

(20 000 000)

Shortfall (Savings) on salaries

    6 569 033

(10 255 049)

Saving on other expenses

  (30 112 284)

(19 036 783)

(4 614 605)

3 794 478

      -

12 196

        251 055

-

57 021 194

11 020 000

Net surplus per statement of financial performance
Shortfall on external earnings
(Additional PG allocated)
Biosystematics

Investment income
Gains on sale of assets
Parliamentary grant

Surplus per budget/business plan
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