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THE AGRICULTURAL RESEARCH COUNCIL LEADERSHIP

The ARC is led at the top by a Council (Board) of 16 capable and competent members who 

oversee governance and performance of the organization. Under the Council (Board) is the 

Executive Management led by the Chief Executive Officer. The Executive Management is 

responsible for the overall operations and management of the Agricultural Research 

Council including, but not limited, and in consultation with the ARC Council, to crafting the 

strategic direction to deliver on the mandate of the organization as derived from the 

Agricultural Research Act, 1990 (Act no. 86 of 1990, as amended by Act  no. 27 of 2001).
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ARC 2017/18 BOARD MEMBERS

Prof Sibisiso Vil-Nkomo
(Gauteng) PhD (Economics 
and Policy Analysis / Public 
Sector / Political Economy); 

Research Prof - Centre for the 
Advancement of Scholarships 

at University of Pretoria; Serves 
on various Public Sector 
Boards; Chairperson of 

Mapubungwe Institute for 
Strategic Reflection.

Dr Joyce Chitja - 
Deputy Chairperson

(KwaZulu-Natal) PhD 
(Food Security); Lecturer: 
Food Security, University 

of KwaZulu-Natal.

Dr Moraka Makhura 
(Gauteng) PhD 

(Agricultural Economics); 
Senior Lecturer: 

University of Pretoria; 
Director: Makhureng 

One cc. 

Adv. Edwin Mphahlele
(Limpopo) BProc, LLB 

(Commercial Law); Serves 
as a Non-Executive Director 

of Housing Company 
Tshwane (SOC); Serves as 
Board member of Air Traffic 
Navigation Services (SOC) 

Ltd.

Dr Aldo Stroebel
(Gauteng) PhD; 

 Executive Director: Strategic 
Partnerships at National 
Research Foundation.

Mr Andrew Makenete
(Gauteng) BSc (Agric); 

Director and owner of Manama 
Holdings; Advisor and Head of 

Musa Capital Agriculture.

Mr Sipho Mthombeni
(Gauteng) B. Admin: Public 

Administration and Industrial 
Psychology; Masters in 

Business Administration; 
Master of Science in 

Professional Accounting; 
Certified Public Accountancy.

Mr Mlulami Mahanjana
(Gauteng) MSc (Agric Animal 

Production) and a Farmer.

Ms Joyce Mashiteng
(Gauteng) BSc (Master); 

Environmental Management 
Programme Manager; 

Nuclear Sites; ESKOM.

Dr Mnqobi Ngidi
(KwaZulu Natal) PhD 

(Poultry Science); Director at 
Ludloko Developments.
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Dr Mokgado Ngoepe-Ntsoane
(Limpopo) PhD Management of 

Technology and Innovation; Consultant: 
Community Participation / Social 

Facilitation Organizational Development; 
Life Coach; Member of Accounting 
Authority AgriSeta; Chairperson of 

Governance and Strategy AgriSeta; 
Serve as a member of Remco.

Dr Saskia van Oosterhout
(Cape Town) PhD 

(Agricultural Ecology); 
Scientific Consultant in 

Climate Change Adaptation, 
Food Security, Gender, 

Community Development and 
Related Policy Analysis.

Mr Michael Brinkhuis
(Western Cape) Mphil 
(Agricultural Systems 

Management (Economics)); 
CEO of Casidra, a 

State-owned Enterprise.
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*

* Group Executives have resigned during the course of the ARC 2017/2018 Financial Year.

*

* *
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The pronouncement “Thuma 
Mina” by the His Excellency 
President Cyril Ramaphosa 
resonates with the mandate 
of the Agricultural Research 
Council (ARC). We must all 
take responsibility for the 
dest iny of  th is country.  
Agriculture is fundamental for 
the existence of people and a 
nation, more so than mineral 
resources. A country that 
cannot feed itself becomes a 
victim of dependency on food 
a i d  a n d  b e c o m e s  u n -
competitive in the global 
arena.

There is no doubt that the ARC is a premier agricultural 
research institute. Its mandate is to focus on the nation's 
development priorities, conduct advanced agricultural 
research, introduce modern technologies to advance 
healthy food production, promote agriculture deve-
lopment and growth in related industries, skills deve-
lopment, knowledge retention, ensure conservation; 
encourage national food security and contribute to a 
better quality of life for South Africans.

Like many other public entities, the ARC was not 
exempted from budget cuts demonstrated in the 
decreasing Parliamentary Grant. Reliance on external 
funding also remained a challenge. Under these cir-
cumstances, the Council is determined to continuously 
discuss with our Executive Authority and the National 
Treasury to ensure that the ARC performs its re-
sponsibilities. 

Conducting business in the year under review has been 
challenging for the ARC due to various reasons. Firstly, 
the poor performance of the South African economy has 
been an issue. Secondly, the droughts in parts of the 
country have resulted in poor agricultural performance. 
Finally, the science of agriculture has also suffered.

The Council has also taken note of the developing land 
issues in the country. We believe that these can have an 
impact on food production, the health of citizens and food 
security. It can be argued that without proper measures to 
address issues of land expropriation whether with or 
without compensation would have profound negative 
consequences, not only to the agricultural sector but also 
to the economy as a whole.

In order for the ARC to fulfil its mandate of enabling 
sustainable agriculture to meet future demands in a 
changing environment there is a need for foresight ana-
lysis and planning. In this regard, the Council has ap-
proved ARC Vision 2050. The planning and imple-
mentation commenced in 2016 and has continued in the 

2017/18 financial year. The vision is about how scientific 
innovations must enable sustainable growth in the sector. 
In addition, how the ARC should contribute to agricultural 
research in a meaningful scientific way. 

This can be achieved by ensuring optimal visibility of the 
ARC's products and services amongst all stakeholders 
both locally and internationally. This remains a key focus 
area for the organisation. Thus, marketing the ARC can 
contribute positively to the increase of external income 
needed to sustain and expand our exceptional work.  Our 
mandate as a premier science institution that fosters 
innovations and that support and develop the agricultural 
sector is a unique one. This presents the organization 
with unparalleled opportunities to continue to impart tan-
gible contributions to agricultural growth. The result must 
be growth in the Gross Domestic Product (GDP) of the 
country.

Regardless of the circumstances and challenges the 
ARC faced, it has generally surpassed its annual targets 
in a number of key strategic areas for the period under 
consideration. These are for example, new cultivars. This 
is indicative of high level of productivity among resear-
chers. Publications in both local and international 
journals, attest to the wide impact of the work of ARC. 
Equally, the ARC has shared new knowledge with the 
industry through popular publications, technical reports 
and manuals ensuring competiveness of the local 
agricultural industry. While scientific publications are 
important and contribute significantly to new scientific 
knowledge, the ARC acknowledges that they are not an 
end on their own, but a means to an end. Thus, the new 
knowledge is transformed/translated into technological 
solutions that are used to enhance agricultural pro-
ductivity.

Lastly, let me acknowledge and thank my fellow Council 
Members for carrying out their governance respon-
sibilities. They have contributed to the sustainability of the 
ARC. Let me also thank the Executive management for 
their dedication and focused role in achieving the goals 
set. The staff of the ARC remains a significant pillar to the 
success of the organization.

On behalf of the Council, Executive Management and the 
staff of the ARC, I would like to thank the Honourable 
Minister of Agriculture, Forestry and Fisheries, Mr Sen-
zeni Zokwana and the Honourable Deputy Minister, Mr 
Sifiso Buthelezi for their guidance and support in 
sustaining the organization under difficult economic and 
financial times.   

Prof  Sibusiso Vil-Nkomo
Chairperson of the ARC Council

Prof Sibusiso Vil-Nkomo
Chairperson of the 

ARC Council
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Standing from left to right:   * Dr J Rees, PhD (GE: Research and Innovation Systems); Dr N Motete, PhD (GE: Crop 

Sciences);  * Dr L Magingxa, PhD (GE: Agricultural Economics and Capacity Development);  * Mr F Monkwe, MBA (GE: 
ICT & Infrastructure); Dr A Magadlela, PhD (GE: Animal Sciences)

Seated from left to right:  * Mr G Maluleke, CA (SA) (Chief Financial Officer); Dr S Moephuli, PhD (ARC- President and 
CEO); Ms M Umlaw, MBA (GE: Human Resources and Legal Services)

* Group Executives have resigned during the course of the ARC 2017/2018 Financial Year.
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Sustainable agricultural pro-
duction is critical to ensure food 
and nutrition security for a 
healthy, peaceful, develop-
mental society that contributes 
to economic growth and good 
governance. This informs the 
mandate of the Agricultural 
Research Council.

In accordance with the require-
ments of the Agricultural Re-
search Act, 1990 (Act no. 86 of 

1990 as amended by Act no. 27 of 2001) and the Public 
Finance Management Act (PFMA), 1999 (Act no. 1 of 
1999 as amended by Act 29 of 1999) we hereby present 
the annual report of the Agricultural Research Council 
(ARC) containing audited financial statements and per-
formance information for the year ending 31 March 2018.

Accordingly, it is with great honour on behalf of all of us, 
the employees of the ARC together with Council (Board) 
that we submit this annual report to South Africa's Par-
liament, through the Executive Authority, the Minister of 
Agriculture, Forestry and Fisheries: Honourable Mr 
Senzeni Zokwana.

The outputs in this annual report were in accordance with 
the pre-determined objectives that are contained in the 
Business Plan for financial year 2017/18 as approved by 
Council, and tabled in parliament by the Honourable Mi-
nister of Agriculture, Forestry and Fisheries: Mr Senzeni 
Zokwana. Further, this annual report provides information 
on organisational performance for the third year of the five 
(5) year strategic plan for the period 2015/16 to 2019/20.

On behalf of all employees of the ARC, we hereby ex-
press our gratitude for good governance, oversight, stra-
tegic advice provided by Council. Management here-by 
express particular appreciation to the Audit and Risk 
Committee of Council. 

The ARC hereby express appreciation for the support and 
efforts of the Honourable Minister: Mr Senzeni Zokwana 
and Deputy Minister: Mr Sifiso Buthelezi, as well as the 
administrative support of the Department of Agriculture, 
Forestry and Fisheries (DAFF).

As a Science Council, the ARC receives science policy 
and administrative support from the Department of 
Science and Technology. Accordingly, the ARC hereby 
express appreciation for the support in the financial year. 

During the financial year 2017/18, the ARC successfully 

delivered on its pre-determined outputs as reflected in the 

performance information report. In many instances, the 

ARC generally exceeded the set targets for the strategic 

goals.

It is important to note that during the reporting period the 
ARC experienced significant financial constraints. How-
ever, the ARC achieved good performance as per 
strategic goals with limited resources, particularly people 
(skills and capacity), ageing infrastructure (buildings and 
laboratories), and equipment, primarily through effective 
utilization of partnerships and collaboration.

During the reporting period, the ARC prioritized its 
contributions on the following National Outcomes as out-
lined in the Medium Term Strategic Framework (MTSF):

a) Outcome 4: Decent employment through inclusive 
 economic growth;

b) Outcome 7: Vibrant, equitable, sustainable rural 
 communities contributing towards food security for 
 all; and
 
c) Outcome 10: Protect and enhance our environmental 
 assets and natural resources. 

In order to ensure successful delivery and contribution to-
wards the MTSF Outcomes, the ARC organized its 
deliverables within six strategic goals and performance 
data articulated within the context of SMART (specific, 
measurable, achievable, realistic and time - bound) prin-
ciples. The following strategic goals enabled the ARC to 
conduct research and development as well as dis-
semination of scientific solutions as a response to agricul-
ture sector needs:

1. To generate knowledge and technologies that will 
 enhance the efficiencies in crop based agriculture;

2. To generate knowledge and technologies that will 
 enhance the efficiencies in lifestock, wildlife and 
 aquaculture based agriculture;

3. To generate knowledge and technologies for conser-
 vation and utilization of natural resources; 

4. To generate knowledge, solutions and technologies 
 for food safety, quality and improved efficiencies in the 
 agriculture value chain;

5. To generate and disseminate knowledge and 
 technologies for decision making and transformation 
 of the agricultural sector; 

6. To apply best resource management practices 
 towards a high performing and visible organisation. 

The majority of South Africa's landscape has low potential 
arable crop production due to low rainfall, poor soil 
conditions, pests and diseases. Reliable scientific esti-
mates indicate that 12 to 15% of the country is arable. 
Climate change, lack of a critical mass of scientific skills, 
inadequate financial resources and market access 

Dr Shadrack Moephuli
 ARC President and CEO
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among others continue to exacerbate challenges in 
agriculture.

Natural resource constraints present particular chal-
lenges that often result in the failure of agricultural pro-
duction or poor productivity with concomitant risk to food 
security and economic losses. Resource poor small-hol-
der farmers are particularly vulnerable because they 
seldom apply inputs to improve soil health and moisture 
and control pests and diseases. Suggesting that in the 
absence of significant and continuous scientific and 
technological investments farmers would fail to attain 
required production and productivity levels. In response 
to challenges mentioned above and many others, the 
ARC conducts research and development aimed at 
providing appropriate scientific solutions, technologies 
and information for South African agriculture.  

RESEARCH AND INNOVATION: 
CONTRIBUTING SCIENTIFIC SOLUTIONS FOR A 

DEVELOPMENTAL ECONOMY
 
Research and development efforts within the ARC con-
tinue to contribute towards the scientific excellence within 
the country's National System of Innovation. Further, the 
ARC's research and development initiatives continue to 
contribute towards national priorities as outlined in the 
Medium Term Strategic Framework (MTSF). 

In the year under review, the ARC has continued to 
increase its contribution to scientific knowledge base of 
our economy through peer-reviewed publications ema-
nating from research and development. The ARC has 
excelled in scientific output as measured through 
significant increase in the number of peer-reviewed 
scientific publications. In the ten year (10) period between 
2008/09 and 2017/18 the number of peer reviewed scien-
tific publications has significantly increased from 155 to 
499. Further, research collaboration across the spectrum 
of strategic objectives has increased and diversified, as 

demonstrated by the greater number of peer reviewed 
scientific journals with external authors that exceeded 
targets. 

Analysis of performance for the period of the 5 year 
Strategic Plan (2015/16 – 2019/20) indicates that the 
number of peer reviewed journal articles published in-
creased by 50% over the MTEF period 2015/16 - 2017/18. 
This includes the increased number of publi-cations with 
ISI rating (impact factor) higher than 2.0 suggesting 
improved quality of science and knowledge gene-rated. 
These outcomes are particularly significant as the 
knowledge generated and scientific information are in 
turn, disseminated to users who are predominantly in the 
agricultural sector. Although not necessarily linear, lear-
nings arising from scientific publications enable resear-
chers to translate the information into applications in the 
agricultural sector. Such applications could lead to 
development of new technologies such as cultivars or 
vaccines. 

Climate change is a serious threat to South Africa's 
primary objective of food security, sustainable agricultural 
production, rural development and economic growth. It is 
imperative for South Africa's agriculture to be resilient to 
adverse impacts of climate change. Agriculture's resi-
lience to climate change requires application of scientific 
solutions and innovation. Accordingly, the ARC has been 
engaged in a range of scientific research and deve-
lopment initiatives aimed at enabling resilience of agri-
culture to adverse impacts of climate change. Scientific 
solutions for resilient agricultural production include, 
among others, development of drought-tolerant plant 
varieties and heat-tolerant animal breeds. For example, 
research shows that drought-tolerant grapevine root-
stocks could improve water uptake and reduce water loss 
possibly through root-to-shoot cell signalling. One of the 
mechanisms could be through reductions in the size of the 
stomata through which water is usually lost during 
transpiration. 

 

2008/09 2009/10 2010/11 2011/12 2012/13 2013/14 2014/15 2015/16 2016/17 2017/18

Journal Articles 144 185 199 269 211 258 353 315 380 474

Conference Proceedings 11 12 13 19 20 53 48 48 48 25

Total Articles 155 197 212 288 231 311 401 363 428 499
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Agriculture is also vulnerable to climate variability as it 
presents risks for attaining required yields and produc-
tivity. To mitigate the effects of climate variability, the ARC 
conducts research and development on to generate 
knowledge and scientific solutions that could assist far-
mers in their decision making for effective and efficient 
production. During the reporting period the ARC in 
collaboration with partners such as the University of Fort 
Hare, University of the Free State and the Water Re-
search Commission (WRC) developed a web-based 
decision support tool, the Luvhubu Agro-climatological 
Risk Tool (LART). This tool has a functionality that enables 
the user to obtain agro-climatological risk information for 
different maize crop varieties during a particular planting 
period.

Livestock production and productivity is an important 
component of South African agriculture as products serve 
as an important source of protein that is essential for food 
and nutrition security among the population. For example, 
in the reporting period, the ARC focused on research 
applications of genomic tools to improve productivity and 
robustness of indigenous goat breeds. The aim was to 
elicit understanding of growth performance and meat 
quality of commercial and village goat populations under 
different production systems. This included screening for 
candidate genes with potential for use in molecular 
breeding to address many issues such as growth 
performance and meat quality. Principal component ana-
lysis suggests that the Northern Cape Skilder/ Speckled 
and the South African Boer goats are distinct when 
compared to other ecotypes. Potential candidate genes 
associated with weight and carcass characteristics were 
identified. Findings from this research suggest that South 
African goats could be utilized in breeding programmes 
that would in turn, serve as a basis for the development of 
the chevon industry.
 
Public health is an important component of a functional 
society, particularly for sustainable livelihoods and eco-
nomic development. Food safety is a critical element 
towards ensuring good public health. The ARC con-
ducted research to profile, quantify and characterize 
bacterial foodborne pathogens isolated from local and 
imported meat and meat products in South Africa. More 
than 2000 samples were tested for various pathogens, 
including for Listeria species. Results indicated that 15% 
of samples from domestic markets tested and 12.4% of 
samples from ports of entry contained L. monocytogenes. 
The metadata and isolates were shared with the National 
Institute of Communicable Diseases to identify the cause 
of infection among the population in the recent outbreak of 
listeriosis disease. 

The ARC continues to provide technical advice, data and 
information for the National Cultivar Evaluation Pro-
gramme, a partnership with all stakeholders in the grain 
industry (farmers, seed producers, millers, agro-pro-
cessors, researchers, commodity organizations and 
funding agencies) that involves evaluation of the most 
suitable crop cultivars for specific agro – ecological zone 
in grain production. As a public entity with good scientific 
expertise and other resources (land, laboratories etc), the 

ARC is central to generating all data and information 
required for decision making in grain production. During 
the reporting period, the ARC conducted more than 100 
field trials, including more than 70 cultivars of wheat and 
maize throughout South Africa. The data and associated 
information was published as production guidelines for 
maize and wheat. In addition, the guidelines were pre-
sented at Cultivar Evaluation workshops, printed and dis-
tributed to more than 1000 farmers, as well as made 
accessible through various media (website, study groups, 
exhibitions, farmers' days etc). 

DISSEMINATING SCIENTIFIC SOLUTIONS FOR 
AGRICULTURAL DEVELOPMENT

 
In order to achieve sustainable food and nutrition security 
it is essential that yield potential during agricultural pro-
duction be realized. Pests and diseases on both crops 
and animals often result in reduced agricultural yields and 
productivity with dire consequences for food and nutrition 
security. To mitigate the negative effect of pests and 
diseases on the attainment of agricultural yields, the ARC 
provides diagnostic and analytical services for the early 
identification and control of pests and diseases. The ARC 
disseminates results from diagnostic and analytical ser-
vices directly with the users (e.g. farmers, agro-pro-
cessors etc.) of the information, including regulatory 
authorities and other decision makers. 

For example, the ARC diagnosed the outbreak of a de-
vastating disease, the Banana bunchy top virus (BBTV); 
and, in collaboration with the DAFF, conducted aware-
ness campaigns among smallholder and commercial 
farmers to contain it from spreading.  

During the reporting period the ARC successfully iden-
tified a novel mycobacterium species, named Myco-
bacterium malmburyense. This non–tuberculosis myco-
bacterium (NTM) species appears prevalent in South 
Africa and the significance of this finding is the potential 
interference with the diagnosis of bovine tuberculosis by 
immunological assays. 

Income generation among agricultural enterprises is 
important for food and nutrition security, economic growth, 
sustainable agricultural development and job creation. 
Accordingly, the ARC conducts research on plant impro-
vement through various breeding programmes aimed at 
enhancing genetic traits for increased yield, productivity, 
resilience to stress (drought, pests, diseases, salinity, cli-
mate change etc.), nutritional quality and post-harvest 
handling among others.

Iin the last ten years, the ARC's efforts at crop 
improvement have resulted in the development of more 
than 180 cultivars of critical importance for sustainable 
agriculture. The significance of obtaining the Plant 
Breeders' Rights is twofold – first to protect the intellectual 
property, and, second, to facilitate effective technology 
transfer for the competitiveness of South African agricu-
ltural enterprises. Cultivars with plant breeders rights 
include: apples, apricot, banana, citrus, cotton, dry bean, 
flower bulbs, grape, groundnuts, litchi, maize, mango, 
nectarines, oats, peaches, pears, plums, potato, sweet 



 ARC plant varieties
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potato and wheat among others.

Research on plant improvement for cultivar development 
at the ARC has been constrained by various factors, such 
as resources (people, infrastructure, finance, etc.) and 
climate change. Resource constraints on the ARC have 
limited the ability of the organisation to invest in new 
equipment that could significantly accelerate the 
introduction of new technologies for research on cultivar 
development. Drought throughout the country, and more 
recently, in the Western Cape hampered cultivar deve-
lopment, resulting in limited or ineffective research trials 
for evaluation of some breeding lines. The effects of 
resource constraints have become evident during the 
financial years 2016/17 and 2017/18 as there were fewer 
cultivars evaluated for Plant Breeders Rights. A similar 
downward trend could occur in the next reporting period 
of 2018/19 to 2019/20.

DELIVERING OUR PEOPLE, THE MOST 
IMPORTANT ASSET FOR EFFECTIVE DELIVERY

Human resources capacity (skills and appropriate num-
bers) are the most critical resources for ARC's success 
and sustainable impact on the agricultural sector to fulfil 
its mandate. For this and other reasons, the ARC conti-
nuously engages employees and students, including 
prospective students, for skills development and careers 
in the sector.

The ARC has continued to maintain good relationships 
between management and employees, with turnover 
below 5% for the reporting period. Indeed, the ARC's 
employee turnover since financial year 2007/08 to 
2017/18 has been below 10% on average. The or-
ganization has experienced more than 10 years of con-
tinuous stability without labour disruptions. In the same 
period, the number of individual labour disputes and 
disciplinary cases have remained low, providing a good 

working environment for effective and successful delivery 
on projects.  

Although employee turnover remains low within the ARC, 
the country lacks a critical mass of highly skilled scien-
tists, engineers and technicians. Therefore, any resig-
nation of highly skilled scientists negatively affects the 
continuity of research projects, which in turn, delays the 
delivery of outputs. It's therefore imperative for the ARC to 
explore a variety of mechanisms to improve on talent 
management, retention and recruitment, including skills 
development.

ARC developing skills for sustainable agriculture re-
search and innovation 

To mitigate the lack of critical mass of skills in South 
Africa, the ARC continued to invest substantially in the 
training and development of the employees. Such 
training and development includes formal training at 
higher education institutions that includes the use of 
National Research Foundation (NRF), Technology for 
Human Resources Industry Programme (THRIP) and 
Agri-SETA support. 

Brief analysis indicates that interventions implemented in 
the last ten years for capacity building, particularly the 
Professional Development Programme (PDP) and em-
ployee development have significantly contributed to the 
changes within the ARC. During this period, the PDP has 
increased from less than 50 postgraduate students in 
2007/08 to more than 230 in 2017/18. Similar analysis 
indicates that employees enrolled for postgraduate 
degrees beyond the bachelor of honours has increased 
from less than 60 to more than 250 in 2017/18. The effect 
has been that ARC has contributed to attainment of more 
than 74 MSc & PhD degrees awarded during the same 
period. These achievements represent significant 
contribution of the ARC towards skills development, 
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especially as more than 60% of the graduates were black 
(per South African demographic classification) African, 
and no less than 70% were female.  
 
MANAGING OUR FINANCES FOR EFFECTIVE AND 

SUSTAINABLE SUCCESS

Effective, efficient and transparent management of 
finances is an important indicator for organizational 
sustainability and success. The ARC continuously strives 
for ensuring optimal utilization of financial and other 
resources on behalf of customers and the shareholder, 
the government of South Africa. To achieve this requires 
good governance and zero tolerance for financial 
misconduct.

In order to provide reasonable assurance against 
material losses and misstatements of financial results, 
the ARC reviewed its materiality framework for 
improvement of internal controls. The ARC's internal 
financial controls comply with the Public Finance 
Management Act (hereafter referred to as PFMA), 1999 
(Act no. 1 of 1999, as amended)  and the organisation's 
Enterprise Risk Management Framework. However, the 
Auditor General has identified instances of non– 
compliance as reflected in the audit report. Conse-
quently, these areas of non-compliance resulted in a 
qualified audit opinion by the Auditor General of South 
Africa. Management has accepted the findings and 
conclusions of the Auditor General and necessary 
corrective actions will be implemented during the course 
of financial year 2018/19.
 
Further, management recognized the importance of a 
good control environment for effective management of 
risks, improving performance, enhancing governance 
and enlisting stakeholder confidence in order to 
strengthen the organisation's reputation. Therefore, in 
the year under review particular emphasis was placed on 
managing business risk and its possible impact on 
continuity.

During the reporting period, the ARC continuously 
improved upon its performance information system 
aligned to the Business plan for financial year 2017/18. 
Management used a dashboard system to monitor and 
report on performance information. This has enhanced 
the ability of management to ensure accurate and timely 
reporting of performance on pre-determined strategic 
goals and targets as well as monitoring any non- 
compliance or failures. The results of this performance 
information system are contained in this annual report.
 
Conducting business in the financial years 2016/17 to 
2017/18 was difficult for the ARC, primarily due to in-
adequate resources to fulfil the organisation's mandate.  
Although there are many contributing factors to 
challenges faced by the ARC, South Africa's poor 
economic performance, severe continued drought 
especially in the Western Cape and underperforming 
agriculture had direct negative impact on the organi-
sation. This resulted in a 3% decline in external income 
(sourced mainly from farmer organizations and other 

private sector enterprises) for research services in the 
sector. During the MTEF period ending 31 March 2018, 
the ARC Parliamentary Grant was reduced by 
R252 million; and, in addition, the grant allocation from 
the Department of Science and Technology (DST) for the 
maintenance and operation of national gene banks 
(National Public Good Assets) was reduced by R40 mil-
lion. 

Further analysis indicates that in the period 2012 to 2015 
income exceeded expenditure; however, since 2015, this 
trend has reversed and projections are it will remain as 
such (e.g. expenditure exceeding income up to 2019). 
This scenario has a direct impact on the cash reserves of 
the ARC, hence the deficit by end of the financial year 
2017/18. Although the working capital of the ARC showed 
a positive ratio in 2016, whereby current assets exceeded 
liabilities; the opposite result obtained in 2017/18, current 
liabilities exceeded current assets indi-cating liquidity 
challenges.
 
Although the ARC reduced expenditure through various 
cost containment measures, difficult economic con-
ditions resulted in expenditure beyond amounts appro-
ved (per Agricultural Research Act) in the annual 
business plan for 2017/18; wherein there was no prior 
approval for incurring excess expenditure. This was 
largely due to personnel and other fixed costs such as 
electricity, municipal services and security that could not 
be curtailed timeously. The recoverability of long out-
standing debtors with significant amounts, mainly 
government departments, in turn presented difficulty for 
the ARC as the organisation had not made provision for 
such situation. 

On behalf of management, the ARC concurs with the 
observations of the Audit and Risk Committee relating to 
the going concern status of the organisation as contained 
in the Annual Financial Statements. It's imperative that 
the ARC engages with the Shareholder, through the 
Minister for Agriculture, Forestry and Fisheries to provide 
necessary financial resources that will ensure the 
organisation is a going concern.
 
Management has accepted with disappointment the 
outcome of the external audit from the Auditor General of 
South Africa and resolved to immediately implement 
measures to eliminate adverse audit findings for 2018. 
This includes, among others the following:

i) An Audit Improvement Plan targeting at eliminating 
 root causes of adverse findings;

ii) Review and development of business processes, 
 including associated delegations of authority;

iii) Review and implementation of improved Infor-
 mation Technology (IT) system support;

iv) Obtaining necessary approvals for condoning the 
 irregular expenditure; and,

v) Review of skills (competencies and appropriate 



 placements), including required training among all 
 relevant personnel.

Management and employees of ARC hereby express 
appreciation for the oversight and leadership of Council 
and the stewardship of the Audit and Risk Committee 
supported by internal audit service providers, particularly 
aimed at improving internal controls. 

The ARC hereby thanks the Auditor General for providing 
an external audit service of good quality in a professional 
manner. Management undertakes to implement effective 
and timeous interventions through the audit improve-
ment plan.

TO OUR CLIENTS AND STAKEHOLDERS

To our most valued customers, partners, beneficiaries, 
suppliers and stakeholders, we the people at ARC 
hereby extend our utmost gratitude for your support and 
assistance during the last financial year. We trust and 
hope you will continue to partner and work with us in 
various ways to ensure that we meet the expectations 
and developmental needs of the South African com-
munities.

A special message of thanks for support, advice and 
commitment for the success of the ARC is extended to 
the government, mainly through the DST and DAFF. 
Further thanks and appreciation are extended to our 
partners in the private sector, particularly the commodity 
organisations of commercial agriculture that have 
continued to place trust in the scientific capability of ARC 
through funding allocations; and, in some instances joint 
partnerships in executing projects.

The ARC management hereby thanks all members of the 
previous Council whose term expired during the 2016/17 
financial year, for their dedication to ensure effective 
oversight of ARC governance. Further, the ARC thanks 
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 manage-
ment hereby thanks the Executive Authority, the Minister 
of Agriculture, Forestry and Fisheries: Honourable Mi-
nister Mr Senzeni Zokwana and Deputy Minister: 
General Bheki Cele, for consideration of this report and 
the Portfolio Committee for Agriculture, Forestry and 
Fisheries for the contribution and support towards the 
success of ARC.

Re a leboha, le ka moso
Re a leboga, le kamoso
Re a leboga, le gosasa
Siyabulela, nangamso
Siyabonga, naksasa
Siyathokoza, nangamoso
Ha khensa, aswive tano na mudzuku
Ria livhuwa, khazwiralo na matshelo
Baie dankie
Thank you

Dr Shadrack Ralekeno Moephuli
President and CEO
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Statutory Basis

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

Primary Mandate

In terms of the Agricultural Research Act, the objectives of 
the ARC are to conduct research, drive research and 
development, drive technology development and transfer 
(dissemination), in order to:

• Promote sustainability and equitable economic 
 participation in the agricultural sector;

• Promote agricultural development and growth in 
 related industries;

• Facilitate sector skills development and knowledge 
 management;

• Facilitate or ensure natural resource conservation;  
 
• Promote national food security; and

• Contribute to better quality of life.

Main Functions

The ARC's main functions, as provided for in the Act, are 
to:

• Undertake and promote research, technology 
 development and technology transfer;

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

• Publish information concerning its objectives and 
 functions, and establish facilities for the collection and 
 dissemination of information in connection with 
 research and development;

• Publish the results of research;

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

• Cooperate with departments of state, institutions, 
 persons and other authorities for the promotion and 
 conduct of research, technology development and 
 technology transfer;

• Promote the training of research workers by means of 
 bursaries or grants-in-aid for research, technology 
 development and technology transfer, and contribute 
 financially to research, development and technology 
 transfer Programmes;

• Hire or let facilities; and

• Cooperate with persons and authorities in other 
 countries conducting or promoting research, tech-
 nology development and technology transfer in agri-
 culture.
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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 (DST), has mandated the ARC to manage and maintain National Public 
Goods Assets. The National Public Goods Assets comprise national collections (gene banks) of animals, bacteria, 
animal databases, range and forage gene banks, 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 the ARC research, technology development and technology 
transfer, which contributes to a better life for all and the conservation of natural resources. The ARC maintains and 
manages a combination of the classes in alignment with its mandate as indicated below.
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Natural Resources Management, Mechanisation and Engineering

 

Activities focus on biosystematics and integrated pest and weed management, soil, climate and water,

 

as well 

as engineering.

 

Agricultural Engineering

 

•

 

Agricultural equipment and

 

implemen-

tation of test facility.

 

•

 

Renewable energy demonstration

 

centre.

 

 

Soil, Climate and Water

 

•

 

Agro-meteorological 

network,

 

databanks and 

information systems.

 

•

 

Land type and other 

surveys with

 

associated 

databases and sample

 

collections.

 

•

 

National Oceanic and 

Atmospheric

 

Administration (NOAA) 

satellite
 

image 

database for natural 

resource
 

and disaster 

management.
 

 

Plant Protection

 

•

 

National collection of insects.

 

•

 

National collection of arachnid.

 

•

 

National collection of nematodes.

 

•

 

National collection of fungi.

 

•

 

South African plant pathogenic 

and plant promoting bacterial 

collections.

 

•

 

South African plant virus and 

antisera collection.

 

•
 

Rhizobium culture collection
 

Integrated pest and disease 

management.
 

•
 

Biological control of invasive alien 

plants.
 

Plant Voucher Specimen Collection and Vegetation Database
 

This is an Integrated National Vegetation Resource database. 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 specimen database.  

•     National weeds list.  

•     Ecology literature index.  

•     Autecological database containing miscellaneous information about plant species.  

•      ARC/INFO database, which contains map coverage and Acocks’ sampling site localities. The Acocks maps database  

       has been made available to SA-IGIS and includes information from other floristic  data sets.  

 

Crop Production, Improvement and Protection

 

This includes work on citrus and subtropical crops, deciduous fruits and grapes, as well as vegetable, medicinal 
and ornamental plants, summer grains and oil and protein crops, small grains, and industrial crops.

 

Germplasm Collection

 

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 have been 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 

non-adapted material.

 

 

Deciduous Fruits, Vines and 

Wine
 

Grapevine, deciduous fruit, yeast 

and
 
alternative crops gene bank

 

 

Tropical and Subtropical Crops
 

Tropical and subtropical crops 

genebanks, exotic and indigenous 

fruits genebanks, indigenous plants  

genebanks.
 

Vegetable and Ornamental Plants
 

Indigenous plants and vegetable gene
 

banks
 

Grain Crops  

Summer grain, oil and protein 

crops gene  banks  

Small Grains  

Small grain gene banks, wheat, 

barley,  oats, rye, triticale, durum and 

tropical  crops gene banks  

Industrial Crops  

Tobacco, cotton and fibre crops gene  banks  

 



Custodianship of the National Assets

The concept of the "public good" is defined as "that good, 
the benefits (including financial) of which does not entirely 
accrue to an individual or group, but to the public at large 
and where the government acts on behalf of the country". 
It is therefore important and in the national public interest 
to maintain a national reference collection, conduct re-
search and deliver essential services and:

• To support public functions of government and obli-
 gations under international agreements.

Regulatory decision support systems include:

 º International obligations such as the Convention 
  on Biological Diversity (CBD), and the Interna-
  tional Plant Protection Convention (IPPC), which 
  compels it to keep reference collections of all 
  agricultural specimens with respect to the import 
  and export of agricultural  produce;

 º Providing critical diagnostic support to the 
  government phytosanitary services;

 º Strategic national and international diagnostic 
  and animal disease control capacity; and

 º Strategic national and international diagnostic and 
  plant disease control capacity.

•    Research
 º Natural resource inventories such as soil, water, 
  climate and vegetation databanks, as well as 
  weather stations for climate inventories and 
  collection of data;

 º A significant amount of the germplasm contained 
  in the gene banks forms the basis for further 
  research and development (plant breeding, 
  cultivar development, new product development, 
  etc.);

 º Provide a resource for training; and

 º They make an important contribution to scientific 
  studies, biodiversity replenishment, sustainable 
  development and production, food security and 
  pest and disease invader identification.

• Emergency systems - Gene banks serve as the basis 
 for resuscitating agricultural production following  
 natural disasters and are important for biodiversity 
 and food security.

• Organisation and Facilities - the ARC conducts its 
 business at various campuses, including its 
 administrative office, situated at different locations 
 within the country – at Bethlehem, Nelspruit, 
 Potchefstroom, Pretoria, Rustenburg and Stellen-
 bosch – and at a number of laboratories, office buil-
 dings and research farms throughout the country. 
 Most of the research facilities of the Agricultural 
 Research Council are distributed in accordance with 
 agro-ecological zones, which enables specific focus 
 on particular commodities. 

 The ARC’s research and development capability is 
 organised as follows:

 º Crop Production, consisting of the following 
  research areas: Citrus and Subtropical Crops, 
  Deciduous Fruits and Grapes; Vegetable, Medi-
  cinal and Ornamental Plants, Summer Grains 
  and Oil and Protein Crops, Small Grains and 
  Industrial Crops;

 º Animal Production, consisting of Animal Produc-
  tion,  Animal Health and  Aquaculture;

 º Natural Resources Management, consisting of 
  Soil, Climate and Water; Biosystematics and 
  Integrated Pest and Weed Management;

 º Mechanisation and Engineering consisting of 
  Engineering;

 º Agro-processing, Food Technology and Safety; 
  and Biotechnology

Additionally, the ARC has an Agricultural Economics and 
Capacity Development unit that focuses on transferring 
research output to stakeholders such as farmers, both 
smallholder and commercial, as well as communities. 
Supporting core business divisions, the ARC has func-
tional divisions, namely human resources; marketing and 
communications; finance; information technology and 
communication; facilities management; risk manage-
ment; and internal audit, and all of these groups operate 
from its head office in Pretoria.
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                                          OVERVIEW

The current year was a difficult one for the organisation. The financial pressures continued to 
weigh on the business and impact on its focus. The pressures were brought on by several 
factors which included:

• The general economic climate. The South African economy has been under a lot of strain 
 brought on, in part, by global economic pressures. This has affected particularly the 
 business efforts to increase external revenue negatively;
• Cost pressures which have not abated. Some of the organisation's costs such as   
 electricity have increased at rates higher than inflation. While the management has made 
 every effort to contain these costs, the overall increases, in spite of this effort, have 
 continued to put pressure on the ARC's finances;
• The impact of previous years' budget cuts which continues to be felt by the ARC. As an 
 example, the organisation has to build up reserves to accumulate funds that should have 

   been ring-fenced but were used to fund operations;
• Increased demand for service. With climate change and other factors that impact on the agricultural sector, the 
 demand for the ARC's mandated services continues to increase. Meeting those needs increasingly becomes 
 difficult with a strained budget.      

Mr Gabriel Maluleke
 Chief Financial Officer

In spite of the above difficulties, the ARC managed to contain the increase in operating expenditure to 6% compared to 
the prior year. This against an increase of 9% in revenue. Overall this resulted in a positive 25% decline in the deficit for 
the year.

REVENUE

The ARC's revenue is up, for the first time in 4 years, by 9% (R103m) to R1 306m (2017: R1 203m). The 9% increase in 
revenue is driven purely by parliamentary grant, which is up 18% (R139m) for the financial year. ARC derives 
Parliamentary Grant (PG) from the Department of Agriculture, Forestry and Fisheries (DAFF) and the Department of 
Science and Technology (DST). External Income is derived from contract research and development income from both 
public and private sector, locally and internationally. 
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ARC's revenue funds research and development programmes, technology transfer, infrastructure as well as support 
services. The ARC has processes, policies and guidelines to ensure effective utilization of the funding. Every attempt is 
made to ensure compliance with the PFMA, National Treasury guidelines and applicable accounting standards in the 
management of our finances.

PG continues to be the largest revenue driver, accounting for 69% of total R1.3 billion revenue, compared to 58% of the 
total R1.2 billion revenue in 2016-17 financial year. The jump in the revenue contribution is largely owing to an 18% 
increase in Parliamentary grant offset by 6% (R26m) decline in the external income.

PARLIAMENTARY GRANT

PG grew by 18% (R139m) to R895m (2017: R759m). PG consists of Operational PG, Capital PG and Ring-fenced PG 
(Economic Competitiveness and Support Packages and Foot-and-Mouth disease facility).

Operational PG from DAFF, which constitutes 85% of the total PG, grew by 22% (R137m) to R764m (2017: R626m). 
This growth in operational PG, has been the first significant growth since 2014 (following years of cuts). This grant is 
mainly used to cover operational activities such as salaries, research consumables, travelling costs, maintenance, etc.

Operational PG from DST remained at the same level as at 2017 (R26m). This grant is used to maintain the National 
Assets such as National collections of Insects, Tropical and Subtropical genebanks, Indigenous genebanks, to mention 
a few.

Ring-fenced Project PG relates to the spending on the rollover of Economic Competitive Support Packages (ECSP) 
funds which were allocated in prior years, as well as funds spent on the Foot-and-Mouth Disease (FMD) project. In the 
2018 financial year, R6.1m was spent on the FMD project (2017: R5.2m).

Baseline Capital PG from DAFF increased by 5% to R91m (2017: R87m). The allocation is used to replace the aging 
and ailing infrastructure of the organization. The R91m allocation of PG Capex, still represent less than 6% of the total 
cost our Property, Plant and Equipment.

EXTERNAL AND OTHER INCOME
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External Income is derived through projects contracts, research and development contracts, royalty from Intellectual 
property, and sales of farm products. External income is down, for the second consecutive year, by 8% (R34m) to 
R363m (2017: R397m). The decline in external income is linked to the economic climate of the country. A major portion 
of the external income, comes traditionally from government organisations. The poor state of the country's fiscus 
together with the resulting cuts of the state organisations' budgets, have had a direct negative impact on external 
income.

Royalty income received on the Intellectual Property (IP) has increased by 13.6% (R2m) to R16.8m (2017:R14.8m). 
The increase in royalty income is mostly due to improved management of our IP.

Other income consists of interest received on short-term investments and rental of our facilities and equipment to third 
parties. Other income is flat compared to prior year, R47m. Interest income is down 75% (R12m), which is a direct result 
of historical PG cuts. 

Rental income improved by 29% to R20m (2017: R15m) because of improved property management and enforce-
ment of lease contracts.

OPERATING EXPENDITURE

Total Operational Expenditure is up by 6% (R82m) to R1 369m (2017: R1 287m). The ARC continued to work on 
improving cost control measures, which were implemented in the prior financial years to combat the effect of 
Parliamentary grant cuts that were encountered in prior financial years.

• Personnel Costs
 Personnel costs increased by 8% (R62m) to R817m (2017: R755m). The increase in personnel 
 costs is driven by the 6% salary increase, as well as filling of key vacancies that were frozen in the prior 
 year. To afford the salary increase, only key vacancies and those directly linked to increasing external 
 income were filled during the year. The use of temporary workers was minimized and performance 
 bonuses were not paid for the 3rd consecutive year.

• Operating Costs
 Other operating costs are mainly research-related costs such as consumables, administration, 
 maintenance and fixed costs such electricity and security cost. Operating cost are up 4% (R22m) to 
 R508m (2017: R490m). The increase is largely driven by the 15% (R11m) increase in electricity cost. 
 As a result of increases in fixed costs, we had to implement cost containment measures to ensure to 
 ensure that cost don't spiral out of control.

CASH FLOW

The ARC's cash balances dropped by 30% (R29m) to R68m as at 31 March 2018, from an opening balance of R97m at 
the beginning of the financial year.

Due to the 18% increase in PG, coupled with tightly managed working capital management, net cash flow from 
operating activities ended up with positive R60m, but as a result of prior years' PG cuts and delayed payments from 
especially government debtors, net cash flow remained negative for the 3rd consecutive year. 
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2018 2017 Variance Variance

R'M R'M R'M %

Cash and cash equivalents 68                97                (29) (30%)

Add: Net Trade Account Receivable 198              197              1                  1%

266              294              (28) (10%)

Less: Cash Commitments 621              540              81                15%

Employee benefit 15                15                0                  2%

Deferred Grant 127              133              (6) (5%)

Deferred Capex 52                51                1                  2%

Current liabilities 426              341              86                25%

Cash surplus / (shortage) (355) (246) (109) (44%)

Cash Surplus/(Deficit)

 

130 138 

(104) (105)

60 

(147)
(110) (102) (100) (89)

480 508 

302 

97 68 R
'm

Net cash flow from operating activities Net cash flow from investing activities

Cash and cash equivalents at year-end

Although the operational PG increased by 21%, this increase was still not enough to cover budget operational costs 
thereby resulting in a deficit for the year. The decline in external income also put increased financial pressure on the 
organisation. Collection of debts from our key debtors (government institutes), has not been an easy task with an 
amount of R99m being past due in spite of all reasonable efforts to collect the debt.

Although the cash balance is R68m as at 31 March 2018, the following factors should be taken into account when 
assessing the cash status:

• Of the R188m received for the construction Foot-and-Mouth factory, R122m (2017:R128m) was still 
 unspent;
• The acquisition of fixed asset to the value of R52m (2017: R51m) is yet to take place; and
• Trade creditors, representing amounts owed to suppliers of goods and services, amounted to R61m 
 (2017: R41m).

The above table indicates a net cash shortage of R355m that needs funding. The ARC will continue to explore effective 
ways of reducing this shortage. These include:

• Exploring external revenue and surplus enhancing initiatives in an effort to reduce reliance on PG; and
• Engagements with key stakeholders, such as DAFF and National Treasury, with the aim of investigating 
 ways of making the ARC financially stable. 

THE CONTROL ENVIRONMENT

The ARC received a qualified opinion. This qualification has, once more, pointed out some control weaknesses which 
exist in some of the operational areas including finance. Although an audit improvement plan was devised to deal 
particularly with the prior year's audit findings in an effort to improve controls, some momentum was lost with the 
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departure of key staff including the previous CFO. Although some progress had been made, it was not nearly sufficient 
to avoid qualification of the ARC's results. Renewed focus will be placed on addressing all audit findings but with special 
focus on control weaknesses that could lead to a material misstatement of our results. 

IRREGULAR EXPENDITURE

The ARC reported irregular expenditure of R111m (2016/17: R199m). This comprises R109m relating to the current 
financial year and R2m recognised in the current financial year but relating to the prior year. 98% of the irregular 
expenditure relates to two items:

• Excess expenditure over break-even budget (R81m). This is the amount by which our actual cash 
 expenditure (both operational and capital) exceeded our budget revenue. Although the ARC notified its 
 principal and shareholder, DAFF, of the ARC's 2017/18 budget which indicated a deficit, prior approval  as required 
 by the PFMA was not obtained from the National Treasury. The root cause of this irregular expenditure stems from 
 lack of clarity in the process required to obtain approval. The ARC will resolve this with DAFF to avoid a similar 
 outcome next year.

• Unspent conditional grant monies used to fund operating activities (R28m). This arises largely from the impacts of 
 prior year budget cuts without the revision of the ARC's mandate which have meant that unspent funds have had to 
 be utilised to keep operations going. Management continues to be in discussion with DAFF and National Treasury 
 at appropriate forums to explore means of addressing the funding issues. 

10 YEAR REVIEW



STRATEGIC GOALS AND 
ORGANISATIONAL ACHIEVEMENTS

With the mandate and statutory basis in mind, six strategic goals were 
crafted in order to enable the ARC to effectively focus and prioritise its 
activities in delivering on its mandate. The strategic goals are framed as 
statements that describe the outcome expected in the agricultural 
sector as a result of the ARC intervention. They align fully with the 
National Outcomes, but also align to the relevant sectoral policy and 
strategy frameworks and so as to respond to the above strategic 
frameworks; as follows:

1) To generate knowledge and technologies that will enhance the 
 efficiencies in crop-based agriculture;

2) To generate knowledge and technologies that will enhance the 
 efficiencies in livestock, wildlife and aquaculture based agricul-
 ture;

3) To generate knowledge and technologies for the conservation 
 and utilisation of natural resources;

4) To generate knowledge, solutions and technologies for food 
 safety, quality and improved efficiencies in the agriculture value 
 chain;

5) To generate and disseminate knowledge and technologies for 
 decision making and transformation of the Agricultural sector; and

6) Apply best resource management practices, towards a high 
 performing and visible organisation.

These strategic goals served to inform the ARC’s research focus, 
programme orientation and performance data. The ARC was also 
structured in a way that would support these strategic goals by cluster-
ing its divisions under Crop Sciences, Animal Sciences, Research and 
Innovation Systems, Agricultural Economics and Capacity De-
velopment as well as Administration and Corporate Affairs. The ARC 
also identified nine programmes through which these goals would be 
achieved. The programmes are Crop Production, Improvement and 
Protection; Animal Health, Production and Improvement; Natural 
Resources Management; Mechanisation and Engineering; Agro-
processing, Food Technology and Safety; Smallholder Agricultural 
Development; Agricultural Economics and Commercialisation; 
Training and Extension; and  Administration and Corporate  Affairs.

The following sections outline the overview and highlights of each 
Division as achieved under the various programmes for the 2017/2018 
Financial Year.
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OVERVIEW AND HIGHLIGHTS 
OF CROP SCIENCES

he Crop Sciences Division of the ARC primarily Tsupports four of the organisation's strategic goals:

• Strategic Goal 1: To generate knowledge and 
 technologies that will enhance the efficiencies in 
 crop-based agriculture;

• Strategic Goal 3: To generate knowledge and 
 technologies for the conservation and utilisation of 
 natural resources;

• Strategic Goal 4: To generate knowledge, solutions 
 and technologies for food safety, quality and 
 improved efficiencies in the agriculture value chain; 
 and

• Strategic Goal 5: To generate and disseminate 
 knowledge and technologies for decision making 
 and transformation of the agricultural sector.

Research is carried out on citrus and subtropical crops, 
deciduous fruits and grapes, as well as vegetables, me-
dicinal and ornamental plants, summer grains, oil and 
protein crops, small grains and industrial crops.

The Crop Sciences Division has research facilities in 
Bethlehem, Nelspruit, Potchefstroom, Pretoria (Roode-
plaat), Rustenburg and Stellenbosch. The division also 
has satellite stations strategically positioned in almost all  
nine provinces of South Africa. Achievements attained by 
this division under various ARC programmes for the 
2017/2018 Financial Year are highlighted below.

The research that supports Strategic Goal 1 can be cate-
gorized into three distinct disciplines, namely breeding, 
crop production systems and crop protection.

Research focusing on Breeding 
(Cultivar Development)

AN INTEGRATED APPROACH TO ENHANCE 
WHEAT YIELD IN CHALLENGING ENVIRONMENTS

This national plant-breeding project, in collaboration with 
partners at Universities and other organizations, was 
initiated to develop high yielding lines, adapted to water 
and abiotic stressed environments, with the assistance of 
markers and modern phenotyping technologies, thereby 
increasing the yield of South African wheat cultivars to the 
benefit of the entire wheat industry. The aim of this 
research is to explore the naturally-existing variation in 
gene regulation of targeted yield components and photo-
synthetic characteristics in modern bread wheat to 
identify any possible correlations with yield.  

Wheat production in South Africa has been on a decline 
over the past few years due to various reasons. Most of 
the wheat currently produced in South Africa is derived 

from spring wheat material. As a result, spring wheat 
backgrounds are considered more important for germ-
plasm and cultivar development and this study would 
therefore focus primarily on these backgrounds.

In the light of the recent droughts due to climate change 
that were experienced in South Africa, the available water 
for agriculture became significantly restricted.  There is a 
need to increase wheat yields under these challenging 
environments, while ensuring better wheat stability for 
the wheat producer.

Yield is one of the most complex traits of wheat that is 
governed and controlled by multiple gene clusters that 
interact with one another and are significantly influenced 
by the environment. In recent years, a number of genes 
responsible for various components of spike yield related 
to grain/kernel size and/or overall thousand kernel mass 
(TKM) have been cloned and identified through reverse 
genetic approaches. Different diagnostic gene-specific 
molecular markers have been developed for these 
cloned genes that can be used for marker-assisted 
selection. 

The favourable alleles for increasing kernel width and 
length, kernel weight and overall contribution to increase 
in TKM, have been identified from literature. Each of the 
alleles of these genes mentioned contribute either 
positively or negatively in direct or indirect regulation of a 
spike yield component. The stacking of these favourable 
alleles in developed germplasm through positive and 
negative MAS selection will allow for potential addi-
tive/pleotropic gene effects to maximise yield potential. 
These yield component related genes and other 
Quantitative Trait Locus (QTL) will be targeted for use in 
germplasm genotyping and employed in a marker-
assisted backcross programme.

There are modern phenotyping technologies available 
around the world that are used to generate plant physio-
logical data required to make accurate selections. Some 
of these technologies include the use of multi-spectra 
and hyper-spectra imaging technologies with the ability 
to capture real-time multi images during plant growth and 
development. Currently, efforts are under way to investi-
gate the effective use of various phenotyping technolo-
gies. Correspondence and communication were initiated 
in April 2016 with Dr Jeff Gwyn (International Wheat Yield 
Partnership ( ) Programme Director) and Mark IWYP
Sawkins (  Programme Deputy Director and Aligned IWYP
Project Coordinator). A new project with the aim to 
increase wheat yields in challenging environments was 
submitted shortly after these engagements and was 
funded by the Winter Cereal Trust as an  aligned IWYP
project at , starting in 2017 for an amount of ARC
R475,000.
This project was evaluated by an expert team of 
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researchers and South Africa is now a contributing IWYP 
member through the aligned projects channel. This 
aligned project is the first representation of any South 
African or African research institute on the IWYP 
research programme. The current proposed project fits in 
with the research area “Building elite lines for dispersal to 
other breeding programs”. 

This project is expected to compliment and assist with 
marker and gene/trait validation of existing IWYP funded 
projects. It is also expected to assist with the develop-
ment and identification of novel high yielding potential 
germplasm for the larger IWYP programme to be fed into 
the IWYP CIMMYT pre-breeding hub. 

This germplasm development outcome is a critical part of 
the IWYP programme. These are the kind of project 
outcomes expected by IWYP from some of its aligned 
project members in the next 5-10 years to give smaller 
but significant yield improvements compared to more 
longer term funded IWYP projects. Through this aligned 
project, we aim to make significant contributions towards 
research areas namely, “Optimizing wheat development 
and growth to improve grain yields and harvest index” 
and “Developing elite wheat lines for use in other 
breeding programs” with the specific focus on combining 
targeted genes for spike yield components.

The science focus areas of the research projects from 
IWYP include: 

• Finding and employing traits and genes to increase 
 photosynthesis; 

• Testing genes to boost spike development;
 
• Reducing respiration and thereby enhancing photo-
 synthetic efficiency; 

• Optimizing canopy architecture to increase carbon 
 capture and conserve nitrogen;

 • Using selected genes from other species and synthe-
 tics to increase biomass and yield; 
• Optimizing plant phenology leading to increased 

 biomass and harvest index; and

• Genome editing to switch the required genes on or off 
 and make needed edits within gene regions to 
 release more genetic yield potential in wheat.

These diverse funded and aligned research projects in 
the  research portfolio have been tasked to chase IWYP
the scientific breakthroughs in wheat research to achieve 
the large single event yield jumps required.

This aligned South African project forms a critical part of a 
new national drive for wheat yield improvement that re-
quired international partnerships. All role-players in the  
wheat industry are involved as part of public and private 
partnerships in this multi-national project. Dr Scott Sy-
denham and Dr Annelie Barnard ( ) in collaboration ARC
with co-project leader Mr Willem Botes , have (of SUBPL)
a national pre-breeding project entitled “Integrated pre-
breeding for wheat yield improvement”. This pre-
breeding project is jointly funded by the  Cereal Wheat
Trust ( ),  and . WCT ARC DST

The project makes use of marker-assisted selection of 
targeted yield component genes and a holistic plant 
identification approach, assisted by high-resolution phe-
notyping technologies. After initial  material screening 
and yield trails, a dedicated crossing block will be 
established to stack favourable alleles for yield potential 
and release high yielding potential germplasm panels. 

This larger pre-breeding project was initiated to address 
the continual cries from South African wheat producers 
for higher yielding wheat cultivars. The research findings, 
germplasm identified and/or developed and certain 
responsibilities will also be shared with the other project 
collaborators and breeders from all three breeding pro-
grammes namely, ARC, Sensako and Pannar. These 
breeding companies, as well as organisations such as 
Grain SA, Department of Agriculture, Forestry and 
Fisheries (DAFF), Technology Innovation Agency (TIA), 
Department of Science and Technology (DST) this 
initiative.

In the first year preliminary screening of seedlings from 
various international nurseries was done with gene 

Whole plant (left) and root mass (right) comparison of root architecture between high yielding wheat varieties (left) and lower yielding 
varieties (right).
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specific markers linked to targeted yield component traits.  
A panel of 231 entries representing 20 different nurseries 
from CIMMYT and ICARDA were screened. All of the 
selected lines yielded approximately 30-50% higher than 
the included cultivar checks. Currently investigation into 
various phenotyping technologies to assist with measu-
ring parameters related to yield to make holistic whole 
plant selections, is ongoing.

This closed community of researchers sharing and colla-
borating in such an international manner is unique in the 
general science and research community, but especially 
in this globally important crop research. The IWYP 
members' platform allows for the secure sharing of data 
and new research findings with projects leaders only on 
the dictated online storage infrastructure, databases and 
research tools. Being an IWYP member, we now have 
primary access to germplasm panels from all over the 
world as they are developed and identified by the 
research projects from the IWYP hub at CIMMYT.  The 
unique combination of a dedicated information sharing 
platform, used within and across integrated research 
projects, is meant to contribute to quicker researcher 
breakthroughs. This interactive platform allows for all 
scientists to add value to any project and learn from 
existing results and ultimately prevent duplication of 
work. As an IWYP member, we have the ability to contrib-
ute to the greater world wheat yield improvement ambi-
tion as part of the potential global food security solution.

Nematode-resistant soybean cultivar
 
Production of soybeans in South Africa has increased to 
an estimated 800 000 tonnes per year. However, soybean 
production and bean quality are negatively affected by 
plant-parasitic nematodes, especially root-knot nema-
todes (Meloidogyne species). 

Research at the ARC demonstrated that the soybean 
cultivar 'Egret' is highly resistant to two root-knot nema-
todes (M. javanica and M. incognita race 2), thus it can be 
grown in areas with high Meloidogyne population den-
sities.

Phenotypic and Marker-assisted selection for 
pre-harvest sprouting tolerance

Pre-harvest sprouting (PHS), which is the untimely 
germination of wheat kernels prior to harvest, has been a 
serious production constraint for over two decades, 
especially in the summer rainfall wheat production 
regions of South Africa. It is well documented that PHS 
negatively affects grain quality and ultimately flour quality 
due to its effect on the enzymes, proteins and starch that 
determine crumb structure and the shape of baked pro-
ducts. As a result, the price that farmers can get for their 
crop at harvest is significantly reduced. 

PHS is a complex genetic trait controlled by multiple 
genes, which are significantly influenced by environmen-
tal conditions. Research has shown that there is wide 
genetic variation for PHS in South African wheat cultivars. 
The PHS tolerance levels in South African wheat cultivars 
have improved significantly over the years as a result of 
successful breeding. These wheat cultivars can be 
categorised into three major groups, namely cultivars that 
are highly tolerant to PHS, cultivars that are highly 
susceptible to PHS and a moderate group which includes 
cultivars where PHS is strongly influenced by the environ-
ment. The complex nature of PHS makes it difficult to 
predict a cultivar's stability in terms of PHS tolerance 
under different environmental conditions accurately. 

A total of 101 wheat cultivars, including a susceptible 
cultivar and five international tolerant sources, were 
evaluated for their PHS tolerance by making use of a rain 
simulator.  After treatment, individual wheat ears of each 
cultivar were evaluated on a scale from 1 to 8, where 1 
represents total tolerance to PHS and 8 represents total 
susceptibility. 

Leaf material of the plants was used for molecular 
analyses to determine if molecular markers that are 
linked closely with the genes controlling PHS could be 
used to predict PHS tolerance in wheat cultivars.
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Seedlings planted for molecular screenings of international varieties.

A greenhouse trial to determine resistance to Meloidogyne species 
using the soybean cultivar “Egret”.

28



This was the first attempt to predict PHS tolerance based 
on molecular data in commercially available cultivars. 
Two types of molecular analyses were used. These 
methods predicted PHS tolerance correctly in 77% and 
86% of the cases for dryland cultivars and 68% and 78% 
of cases for irrigation cultivars. The accurate prediction of 
moderately PHS tolerant cultivars remains a challenge.

However, the data from this study has given more insight 
into the genetic variation within the moderate class, 
further emphasising the complexity of the PHS traits 
influenced by the environment. The high success rate of 
predicted values of almost 82% on average are indicative 
of the possible application of this methodology for PHS 
screening. In future, this could be used as a tool to predict 
the possible PHS tolerance range of a new cultivar, 
enabling plant breeders to select for this sought-after 
trait.

Optimising the molecular genotype 
reference database for mandarins, 

lemons and limes

Citrus is one of South Africa's largest export crops, 
earning substantial forex on a number of international 
markets. In order to ensure that healthy plant material is 
supplied to nurseries and growers, virus-free material of 
all cultivars must be maintained. At present, cultivars 
entering the Citrus Improvement Scheme (CIS) via the 
two Virus Free Nucleus Blocks, i.e. at the Agricultural 
Research Council - Tropical and Subtropical Crops 
and at Citrus Research International (CRI), are evaluated 
and identified based on agronomic and morphological 
characteristics. However, these characteristics can be 
markedly influenced by environmental and other factors 
and therefore cultivar identification can be extremely 
challenging and ultimately result in errors and false identi-
fication. The ARC therefore developed a molecular-
based tool for cultivar identification. New methods of ana-
lysis were developed for lemons and limes, including 
semi-automation resulting in even more accurate and 
timeous results compared with the existing methods.

Guava breeding expanded to 
the Western Cape

The presence of Guava Wilt Disease (GWD), a devasta-
ting soil-borne fungus causing severe guava decline in 

the Mpumalanga and Limpopo provinces, in conjunction 
with the high demand for new, improved guava cultivars 
by the processing and fresh fruit industries in the Western 
Cape, prompted the decision to expand the ARC guava 
breeding programme to the Western Cape. Collaborative 
effort between the ARC, the Western Cape government 
and the Western Cape Guava Growers has resulted in 
the establishment of promising guava selections in the 
Western Cape. Twenty-eight promising guava selections 
and two controls were successfully established, as well 
as a genebank from which further breeding will take 
place. A permit was obtained from DAFF to move the 
guava material from Nelspruit to Bien Donne research 
farm in Simondium, Paarl, Western Cape and precautio-
nary measures were implemented to ensure that the 
guava material was free from Guava Wilt Disease 
pathogens. 

A further spin-off is capacity building where a post-
graduate student is involved in screening the selections 
for nematode resistance or tolerance, GWD resistance or 
tolerance as well as fruit quality in an area which is 
climatically very different from traditional guava produc-
tion areas.

Developing guava selections with 
resistance to soil borne pests and diseases

In the 1990’s, Guava Wilt Disease (GWD) devastated the 
guava industries in the Mpumalanga and Limpopo pro-
vinces and ARC researchers developed a resistant 
cultivar, 'TSG2', which is a superior rootstock genotype 
protected by Plant Breeder’s Rights (PBR). However, the 
causal fungus of GWD, Nalanthamala psidii, has since 
mutated resulting in further widespread tree decline and 
death due to the new strains of the fungus. A double-
pronged approach to finding a tolerant cultivar for the 
industry involves both field selection in diseased  
orchards as well as the development of new polyploid 
selections using various biotechnological tools. A new, 
polyploid selection developed by doubling the guava 
chromosomes was verified and the effect of chromosome 
doubling on potential tolerance/resistance to GWD is 
being investigated. Furthermore, since the industry stan-
dard, 'TSG2', is particularly susceptible to nematodes, 
the effect of chromosome doubling on nematode 

Wheat ears showing pre-harvest sprouting (left) and tolerance to 
pre-harvest sprouting (right) following screening in a rain simulator.
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New guava selections being planted in the Western Cape.
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tolerance or resistance, and its mechanism, is also being 
investigated. This new selection will also be included in the 
breeding programme highlighted above as a breeding 
parent for the development of seedless guava varieties.

Granadilla breeding moved to the 
Eastern Cape

Although superior cultivars and improved production 
systems can result in more than four times the average 
yield in South Africa, granadilla production in South Africa 
is still severely limited by the short productive life of most 
plantings due to lack of disease tolerance, specifically 
viruses. While a newly-bred virus-tolerant selection was 
recently developed, the germplasm collection harbouring 
other traits remains at risk. By relocating the breeding 
programme to a different climatic area free of disease, the 
disease-free seedlings have established exceptionally 
well and a virus-free nucleus block is being maintained for 
breeding and ultimately distribution of virus-free plant 
material, once the material is screened for viruses. Fur-
thermore, it appears that the Eastern Cape, not tradition-
ally considered a granadilla production area, may have 
enormous potential for industry expansion.

Developing potentially high value macadamia 
cultivars using biotechnological tools

Macadamia is one of the most important horticultural 

crops in South Africa and contributes enormously to the 
Gross Domestic Product (GDP) as the majority of the 
produce is exported. There are several cultivars available 
to growers, each with their own characteristics. One of 
the highest yielding varieties with excellent quality 
characteristics, HAES 814, produces small kernels.In an 
effort to increase nut size and therefore value, polyploid 
induction was considered as a breeding tool and three 
new lines were developed and verified by using chromo-
some doubling and flow cytometry, respectively. These 
lines are being evaluated for various horticultural charac-
teristics including not only physiological performance 
characteristics, but also morphological characteristics. 
While HAES 814 is an extremely high-yielding cultivar, 
the kernel is relatively small compared with other cultivars 
and an increase in kernel size could potentially result in 
increased income for growers.

Breeding of new high quality mango selections 
for niche markets

The mango industry in South Africa is mainly based on 
five or six commercial cultivars with numerous negative 
characteristics and therefore new cultivars are bred for 
both local and export markets to address market require-
ments. New selections are obtained by using polycross 
nurseries where open-pollinated crosses are used as a 
seed source. Selected parent clones having the required 
characteristics/genetics, are planted in an isolated area 
with the trees positioned in such a manner that facilitates 
all possible combinations of crosses.  
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Guava wilt disease is devastating in a guava orchard.

Each macadamia bud is verified for chromosome doubling using 
flow cytometry.

New, exciting selections are bred for niche markets both 
nationally and internationally.

Well-established granadilla vines in the Eastern Cape are performing 
exceptionally well.
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A study by the ARC emphasized that drought-tolerant 
rootstocks are expected to improve the grapevine re-
sponse to drought by improving water uptake and trans-
port as well as by reducing water loss in leaves by root-to-
shoot signalling, although the actual mechanisms are not 
yet fully understood. Investigations showed that one of 
the mechanisms of adaptation by the 'Pinotage' variety 
was to reduce the size of stomata through which water is 
usually lost due to transpiration, rather than the number of 
stomata. 

Future studies investigating the effect of rootstocks 
controlling grapevine vigour versus drought tolerance are 
required in order to fully explore the drought tolerance 
potential of grapevine rootstocks and how they are able to 
adapt to adverse environments. 

Research focusing on 
Production Systems

Hydroponic cultivation of Moringa 

Moringa (Moringa oleifera) has many uses, including 
consumption of young seedpods and green leaves as a 
vegetable, while dried leaves are often included in food 
fortification programmes. It is normally grown in orchards 
as a tree crop. Moringa grows fast and is drought-resis-
tant, but it is sensitive to frost and normally loses its lea-
ves in winter. Research at ARC showed that moringa can 
be grown successfully in an open bag hydroponic sys-
tem. Moringa plants were planted in bags and cut back to 
a height of 30 cm. Every 21 days the plants were cut back 
to 5 cm above the previous cutting. Plants were thus able 
to keep growing and producing leaves in a small unit area 
of the greenhouse, as opposed to growing in an open 
orchard. This production method provides an opportunity 
to grow moringa in urban areas where land is limited, and 
if grown in a temperature-controlled environment such as 
a greenhouse or tunnel, fresh leaves could be available 
all year round. Research to optimise hydroponic cultiva-
tion and harvesting of moringa continues.
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The progeny of these crosses are evaluated in different 
orchards to determine their commercial potential. Using 
this method has allowed the breeding team to select a far 
higher percentage of extremely promising selections 
which will allow the South African mango industry to ex-
pand into high-earning niche markets both locally and 
internationally.

'Joybells', a premium table grape variety is a 
hit not only for local producers but also for 

consumers on international markets

'Joybells' was developed from an open-pollinated variety, 
bred by the ARC. As the name suggests, 'Joybells' was 
inspired by the unique bell-shaped appearance of the 
fruit, as well as the remarkable taste and texture.  
Excellent reviews have been received from prominent 
global retailers, who already sold commercial shipments 
of 'Joybells' as a premium variety over the past two South 
African table grape seasons. The variety is not only 
known for its fresh fruit quality, but also for its high yields 
and superior post-harvest storability. Over 200ha has 
been planted in South Africa, with more than 50 000 4.5kg 
cartons marketed across Europe and the UK over the last 
two seasons. Information about the new variety, as well 
as plant material, has gradually been released to the 
industry to ensure that a proper evaluation of the variety 
was carried out across the value chain, over a number of 
years. The South African Table Grape Industry together 
with the ARC and Culdevco (who facilitate commerciali-
sation) have a close collaboration to ensure that unique, 
well-adapted table grape cultivars are not only made 
available to the South African industry at affordable prices 
and fees, but that the performance of South African table 
grape varieties on a highly competitive and profitable  
international market is facilitated.

Adaptation of grapevine rootstocks to drought 
stress by root-to-shoot signalling

With the severe drought impacting negatively on agricul-
ture in the Western Cape, new drought-tolerant varieties 
are needed for all crops, and grapevine is no exception. 

'Joybells' is an exciting new table grape cultivar with exceptional fruit 
size and quality. Moringa cultivated in pots.

Effect of shade net on fruit production of 
mandarin citrus

The increased risks associated with climate change 
including unpredictable weather patterns, more and more 
farmers are covering their orchards with shadenet to
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protect against natural disasters such as hail storms - 
even though the effect of shadenet on tree performance 
and fruit quality is unknown. By investigating factors such 
as tree performance (physiology), phenology, production  
and post-harvest storage potential and fruit quality of 
'Nadorcott' mandarins, researchers showed that the 
shadenets did have an effect on some parameters. In 
general, air temperatures were reduced during the day 
and increased during the night by the shade net, while 
daily relative humidity was increased. The shade created 
by the net resulted in some plant morphological adapta-
tions, such as larger leaves and more vigorous vegeta-
tive growth. 'Nadorcott' mandarin, a highly-sought after 
cultivar on the markets, is susceptible to alternate 
bearing such that farmers have a high yield one year 
followed by low yield the next. The nets appeared to 
reduce this effect, making yield more uniform across 
seasons although this will be confirmed over time. The 
fruit produced under shadenet were larger and less acidic 
than those grown without shadenet. It also appeared that 
there were no negative implications in terms of post-
harvest storage potential of 'Nadorcott' mandarin which 
means that existing shipping protocols will not need to be 
adapted.

High quality ‘Nadorcott’ mandarins are produced under shadenet.

A typical shadenet structure used by growers to prevent damage to 
crops caused by unpredictable weather conditions.

New Drought Tolerant And Insect-protected 
Hybrids Released

The Water Efficient Maize for Africa (WEMA) is an 
international public-private partnership project to 

enhance food security and improve rural livelihoods 
among smallholder farmers in sub-Saharan Africa 
through development and deployment of drought-tolerant 
and insect-protected maize hybrids.

WEMA products are drought tolerant conventional and 
transgenic (GM) hybrids that give at least 25% yield  
advantage under moderate drought conditions. This yield 
benefit is further protected by the inclusion of Monsanto's 
Bt transgenic cultivar or line (MON 89034) to confer resis-
tance to stem borers and fall armyworm. This will increase 
and stabilise maize production and food self-sufficiency at 
the household level. 

The ARC submitted applications for the registration of five 
conventional drought tolerant and insect-protected (Bt) 
maize hybrids and all five WEMA Bt (MON89034), white 
maize hybrids (WE6206B, WE6207B, WE6208B, 
WE6209B and WE6210B) were registered by DAFF on 
the National Variety list. The hybrids have resistance to 
stalkborer and fall armyworm, and also have tolerance to 
drought and low soil nitrogen. 

About 55 tonnes of seed of these hybrids is available 
royalty-free to smallholder farmers. The seed is available 
from Jermart, SeedCo, Klein Karoo and Monsanto seed 
companies. Five hundred pro-motional packs (2kg) of 
these hybrids were given to smallholder farmers in 
Eastern Cape, Free State, Gauteng, KwaZulu-Natal, Lim-
popo, Mpumalanga and North West for planting during 
the 2017/18 summer season. 

In addition, the ARC also planted on-farm demonstration 
plots of the five Bt maize hybrids in each of the seven 
maize producing provinces, in order to introduce the 
technology to many more smallholder farmers. 

Seven Farmers' Information days were held in May 2017 
in four provinces, namely North West, Gauteng, Mpu-
malanga and KwaZulu-Natal. Five hundred (193 female 
and 307 male) farmers were exposed to the Bt technology 
and the correct way of planting refugia (for insect resis-
tance management), and given an opportunity to identify 
the best hybrid for their production area. 

The WEMA Bt hybrids were well received by smallholder 
farmers as the Bt (MON89034) provided full control of the 
fall armyworm, which is very difficult to control with pesti-
cides.

Research focusing on Protection against 
Pests and Diseases

Solving the riddle of potato fissure scab

Potatoes infected with fissure scab develop deep, 
longitudinal fissures with scab-like lesions. This reduces 
the quality of the tubers and results in loss of yield and 
income. ARC research showed that fissure scab in South 
Africa is caused by a combination of different Strepto-
myces species. This soil-borne disease is also  transmit-
ted from mother to daughter tubers, which makes it 
important to develop an accurate diagnostic test, that can 
be used by the Potato Certification Service in South Africa 

Agricultural Research Council Annual Report  •  2017/1832



Tomato leafminer threatens 
tomato production 

The ARC hosted a workshop on the invasive tomato 
leafminer, Tuta absoluta. Feedback from provinces, com-
mercial growers, research organisations and universities 
on the economic pest status of T. absoluta in South Africa 
indicated that this pest poses a serious threat to tomato 
production, with damage ranging from 50 to 100% in 
open fields and tunnels. The cost of registered insecti-
cides with newer chemistries is around R1 300 per litre, 
which is very expensive for smallholder farmers. Cur-
rently growers are spraying these products in rotation 
throughout the growing season, resulting in skyrocketing 
production costs. This will inevitably result in an increase 
in the sale price of tomatoes. This highlighted the urgent 
need for research on alternative management strategies, 
such as biological control, mass trapping of male moths, 
breeding tomatoes for resistance to the moth and the use 
of selective insecticides with the ultimate aim being the 
development of an integrated management strategy. 
Success in dealing with this new, devastating pest will 
depend on collaboration between the ARC, universities, 
growers and other stakeholders, as well as on funding 
from national and provincial governments and industry.

to prevent the spread of the disease to uninfected areas 
via potato tubers.
 
A trial site at Roodeplaat was inoculated with a mixture of 
virulent Streptomyces scabies isolates and the Strepto-
myces species associated with fissure scab. Sixteen 
commercial potato cultivars were planted at the site and 
evaluated for susceptibility or tolerance to fissure scab, 
using tailor-made rating scales. The cultivars Innovator, 
Mondial and Lanorma were the most susceptible, and 
Sifra, Darius, Moneo, Fianna, Hertha, Elmundo and UTD 
were mildly tolerant. Arizona was the most tolerant culti-
var to fissure scab. Mondial is currently the most widely 
planted cultivar (55% of market share), and if grown in 
fissure scab-infected soil, yield losses can be expected.

The identification and development of fissure scab 
tolerant cultivars can save millions of Rand in yield losses 
and help smallholder and subsistence farmers to ensure 
food security.
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Symptoms of potato fissure scab.

New method for green rooibos with higher 
antioxidants as an innovative response to 

disease in Africa

According to the South African Medical Research Council 
(SAMRC), diabetes prevalence amongst African women 
and men has almost doubled between 1980 and 2014, 
with a 4.8% increase in women and a 5.4% increase in 
men in the same timeframe. In an exciting partnership 
between agricultural and medical researchers, the ARC, 
in collaboration with the SAMRC and local wellness 
product development company, Afriplex, produced Afri-
plex GRTTM, a rooibos extract enriched in aspalathin. 

Aspalathin is unique to the genus Aspalathus and is one 
of the key actives with antioxidant properties in rooibos. 
Scientists from the ARC developed a novel method to 
produce aspalathin-enriched green rooibos extract, while 
the SAMRC provided the research to support its health 
benefits. 

Together with researchers of the Biomedical Research 
Innovation Platform of the SAMRC, the ARC has spent 
more than 10 years exploring the anti-diabetic properties 
of rooibos, leading up to the development of this extract.  
Afriplex GRTTM is a proudly South African product, which 
will be launched in April 2018.  It will be formulated into 
products aimed at managing conditions linked to choles-
terol, blood glucose and insulin resistance.

Aspalathin is a key active in rooibos and has exceptional 
antioxidant properties.

Rooibos is one of the largest and most profitable proudly South 
African horticultural industries.

Adult of Tuta absoluta (left), and an infested tomato fruit (right).
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New sugarcane pest identified 

The South African sugar industry generates an estimated 
annual income of around R12 billion. In November 2016 
the South African Sugar Research Institute (SASRI) 
requested assistance from the ARC Biosystematics Unit 
to identify a longhorn beetle that was attacking sugar-
cane. Larvae (grubs) of the unknown beetle were boring 
into sugarcane stems, causing plants to become stunted 
or lodged and even fail completely. Wild pigs foraging for 
the grubs caused further destruction in plantations. 
Based on morphological characteristics, adult beetles 
were identified as Cacosceles newmannii by a beetle 
taxonomist at the ARC. Subsequent molecular analyses 
of adults and larvae by SASRI matched them as 

belonging to the same spe-
cies. The species is re-
stricted to southern Africa, 
but nothing is known about 
its life history. Although the 
pest is currently confined to 
a restricted area, it will 
cause serious problems for 
the sugar industries of 
South Africa, Swaziland and 
Mozambique if it were to 
spread.

Hope for invasive Yellow bells control in the 
Eastern Cape 

Yellow bells (Tecoma stans) is a serious invasive alien 
plant, classified as a category 1b invader under the Na-
tional environmental management biodiversity act 
(NEMBA) regulations. 

ARC has been investigating potential biocontrol agents 
imported from Mexico. Two agents have been released to 
date, namely the lady beetle, Mada polluta, and a leaf 
mining fly, Pseudo-napmyza sp. 

The Mada ladybeetle was released from quarantine in 
2014 and has currently established in several provinces, 
especially along the KwaZulu-Natal south coast and 
along the Eastern Cape coast. A field trip to East London 
in February 2018 confirmed that the initial releases, 
conducted in November 2016, were well established. 

The beetle had spread significantly from the initial point of 
release and extensive feeding damage (70-90%) was 
observed on mature Tecoma trees, as well as on new 
seedlings. 

Entire branches had been skeletonised by the larvae and 
adult beetles and the Tecoma plants under attack had 
stopped producing their typical yellow flowers and seed 
pods. Post-release studies will continue to measure if the 
Tecoma plants are able to recover from such defoliation 
and whether the Mada beetles will continue to spread 
along the coast. 

Partnering with African neighbours to control 
parthenium weed

Parthenium or famine weed (Parthenium hysterophorus) 
is a severe plant invader in Africa, Asia and Australia. It 
typically invades areas disturbed by cultivation or by gra-
zing and then spreads rapidly due to massive seed 
production and effective seed dispersal mechanisms. 
Invasions cause direct crop losses of up to 90%, loss of 
grazing and biodiversity and tainting of meat and milk 
products. Many people and animals have allergic 
reactions to the weed. Mechanical and herbicide control 
of parthenium on an extensive scale is not practical or 
effective and biological control is seen as the only cost-
effective and sustainable management option. It is 
spreading in KwaZulu-Natal, Mpumalanga, North West 
and Limpopo, as well as in at least 12 Countries in Africa. 
ARC researchers have been doing research on bio-
control for parthenium since 2003, supported by funding 
from the Department of Environmental Affairs Natural 
Resource Management Programme. Since 2005 ARC 
has been involved with the Feed the Future: Innovation 
Lab for Integrated Pest Management project funded by 
USAID and managed by Virginia Tech and Virginia State 
University, to develop parthenium biocontrol in East 
Africa. ARC researchers have been providing technical 
guidance on research and implementation activities, 
training and biocontrol agents for this project. Biological 
weed control expertise has been developed in East Africa 
through this project and the ARC has formed relationships 
with institutions in Ethopia, Kenya, Tanzania, Ugan-da, 
Israel and the USA.
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Longhorn beetle Cacosceles 
newmannii).

Mada polluta  ladybeetle (left) used to control 
Tecoma stans plants (right).

Parthenium weed (Parthenium hysterophorus).
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How to deal with carrot cyst nematode

The carrot cyst nematode Heterodera carotae was the 
topic of an MSc investigation in the Tarlton area, Gauteng. 
This was the first ever study of this nematode under South 
African conditions. This research showed that the nema-
tode completes approximately three life cycles in a sea-
son and that numbers build up rapidly in the soil. 

The tolerance limit of carrots planted in the trial was about 
13 cysts/100 ml of soil, lower than the European tolerance 
limit previously reported. Infective juveniles are in the soil 
for the first six weeks after plan-ting, making that the ideal 
time to administer nematicides.

Aphid suction trap set up in Cookhouse

It takes something special to be able to predict when a 
field crop is at risk from virus-vectoring insects and the 
diseases they carry. Usually farmers have to scout their 
fields on regular basis looking for these tiny, soft bodied 
green aphids only a millimetre or two in size. Often by the 
time they are spotted in a field, disease transmission has 
already occurred. A collaborative initiative between ARC 
Potatoes SA and the Department of Zoology/Entomology. 
The University of Pretoria (UP) is making headlines and 
changing all that by helping farmers identify when their 
crops are at risk from virus-vectoring aphids. During May 
2017, a 12.1 m high aphid suction trap was successfully 
commissioned on a farm near Cookhouse in the Eastern 
Cape Province.  It is the first trap of its kind in the Eastern 
Cape and is operated as part of the “Early warning system 
for Barley yellow dwarf virus (BYDV) transmission” pro-
ject, which is funded by both the ARC and the Winter 
Cereal Trust (WCT). 

Three other traps are operated under the same project 
and are situated in Groblersdal, Brits and Winterton, 
respectively. Barley yellow dwarf virus, a serious disease 
of wheat and barley has caused regular problems under 
irrigated wheat production since 2005 in many production 
areas and most recently in the Eastern Cape Province.

This virus is hosted by many cereals and wild grasses, 
and can only be transmitted by aphids. Aphids migrating 
from BYDV infected alternate grassy host plants can 
transmit the virus to wheat and barley crops. Early trans-
mission of BYDV to these field crops causes yellowing 
and stunting of the plants, resulting in shrivelled seeds 
and can potentially reduce yield by more than 30%.

The four wheat aphid traps now form part of a suction trap 
network of 13 traps which is operated by the Potatoes SA, 
ARC and UP collaboration. This collaboration is possible 
as the production areas of potatoes and wheat overlap 
and both industries benefit from the partnership.  

Trapping potential virus-vectors on a weekly basis ena-
bles researchers to warn farmers when control measures 
could be needed and thus reduce the transmission of the 
virus to their crop, which is the main objective of the 
project. Shortly after the trap was installed near Cook-
house, a serious cereal aphid spike was observed which 
coincided with harvesting of maize in the area. A second 

spike during November 2017 was noted within a week 
after oats were cut for silage purposes. These events 
illustrate that physical activities in crop production are 
also responsible for the migration of insects to other areas 
thereby spreading the threat to crops at younger growth 
stages. Aphids are too small to fly long distances on their 
own, so they migrate between areas using air currents 
high above the ground.  At heights above 12 m, the suc-
tion traps capture a sample of the air moving past them 
including all the aphids. The data generated by these 
traps can also contribute to reduced spraying when the 
risk is low and therefore reduce pollution of the environ-
ment with unnecessary insecticide applications, as well 
as minimise the development of insecticide resistance in 
aphids. The installation of the trap in the Eastern Cape not 
only assists farmers in this area to manage BYDV better, 
but also brings us a step nearer to obtaining a more 
complete picture of aphid migration in South Africa and 
understanding their importance as virus vectors in South 
Africa.

Alternative effective, safe and environmentally-
friendly products to control post harvest 

disease in avocado

Traditional chemical post harvest treatments are slowly 
being phased out and packhouses will no longer be able 
to use these treatments to prevent the development of 
post harvest storage diseases which negatively impact on 
fruit quality. Anthracnose caused by Colletotrichum 
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New Aphid suction trap set-up in Cookhouse
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gloeosporioides Penz. is one of the major challenges 
facing the avocado supply chain. Methyl jasmonate 
(MeJA) and Methyl salicylate (MeSA) vapours at different 
concentrations were investigated as environmentally-
friendly and safe alternatives to the currently-used com-
mercial fungicide, prochloraz®. The incidence of anthrac-
nose disease development was significantly reduced in 
'Hass' avocado fruit treated with the MeJA and MeSA 
vapours due to the enhancement of defence-related 
enzyme activity. Further research should result in the de-
velopment of a safer, more environmentally-friendly 
method for controlling disease development so that high 
quality fruit is delivered to both local and international 
markets.

Creating awareness of and control of banana 
bunchy top virus (BBTV), the most devastating 

viral disease for both smallholder and 
commercial growers

Banana and plantain are important staple foods in 
developing tropical and subtropical regions worldwide 
and are cultivated both commercially and as a backyard 
crop in South Africa. Banana bunchy top virus (BBTV) is 
the most devastating virus of banana. Symptoms of the 
disease appear approximately 25 days after infection and 
include dwarfing, dark green streaks on the pseudostem 
and emergence of shorter, more erect leaves causing a 
bunchy appearance. In Sub-Saharan Africa, the disease 
is endemic to 14 countries and is transmitted by the 
banana aphid, Pentalonia nigronervosa, in a persistent 
circulative manner, and through vegetative propagation 
of infected planting material. 

On the farm where the initial outbreak occurred, banana 
plantations are completely wiped out and the disease has 
moved to the rural areas consisting of a vast population of 
smallholder and subsistence farmers surrounding com-
mercial farms. Awareness campaigns, in conjunction with 
DAFF and local municipalities, were launched in these 
regions and all efforts are made to contain the spread of 
the disease. A further outbreak was detected on a com-
mercial farm 42 km south of the initial outbreak site and 
this is of great concern as the disease is moving towards 
the larger commercial producers in the area. ARC is 
collaborating with DAFF on action plans and awareness 
campaigns as well as technical knowhow regarding the 

prevention of disease spread. With the increase in the 
number of stakeholders, financial support is required to 
prevent the further spread and complete devastation of 
plantings in the rural communities. With the potential 
destructive impact on grower livelihoods, provincial and 
national government as well as the wider banana grower 
community are involved.

Plant species of the Myrtaceae family are 
preferred hosts of economically-important fruit 

fly species and false codling moth

Fruit flies and false codling moth are arguably the most 
economically-important pests of a multitude of fruit crops. 
In this investigation, a study on host profile, host prefe-
rence and niche partitioning of the economically-

important fruit fly species and false codling moth, showed 
that most of the species used various plant species of the 
Myrtaceae family as a preferred host.  

The myrtle family includes guavas, Eugenia trees, 
bottlebrushes and paperbarks. Worryingly, some of these 
plant species were even found to be hosts for the invader 
fruit fly, Bactrocera dorsalis or Oriental fruit fly. Fruit flies 
and false codling moths were reared from fruit sampled 
from the trees and from the ground, highlighting the 
importance of sanitation as a method to suppress pest 
population levels. 
 
Invasive Myrtaceae plant species served as hosts for the 
pests and therefore it is extremely important that the 
plants are also controlled, especially in the vicinity of 
orchards. They can serve as reservoirs for pests when 
cultivated crops are not available. Invasive plant species 
can also provide pathways for range expansion and this is 
especially important for B. dorsalis, which is a newly-
introduced species and with a limited distribution. Myrta-
ceae host plants growing in home gardens, often without 
any suppression methods, could enable fruit flies and 
false codling moth to reach high population levels. 

This places an emphasis on the importance of integrated 

area-wide management approaches, which aim at ad-

dressing the total pest population within an area and not 

just fractions of the population.
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External (left) and internal (right) appearance of anthracnose-
infected avocado.

A colony of Pentalonia nigro-nervosa Coquerel (banana aphid) on a 
banana leaf sheath (left). Short, narrow and upright leaves of 

infected BBTV plant, (right).
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Bactrocera dorsalis or Oriental fruit fly (left) and larvae (right) 
using Myartaceae family plant species as hosts.

Nutritional qualities of indigenous 
vegetables 

ARC researchers, in collaboration with researchers from 
the Cape Peninsula University of Technology, North West 
University and Palacký University in the Czech Republic 
compared the nutritional profile of African cabbage or 
spider plant (Cleome gynandra) with that of cabbage 
(Brassica oleracea) and Swiss chard (Beta vulgaris). 
They found that African cabbage contains significantly 
more mineral elements such as phosphorus, potassium, 
calcium, iron and zinc than common cabbage or Swiss 
chard. African cabbage has a higher concentration of β-
carotene (vitamin A precursor in plants) than cabbage 
and a higher concentration of vitamin C than cabbage 
and Swiss chard. These findings provide compelling 
scientific evidence of African leafy vegetables' potential 
to add diversity to our diet and to contribute towards the 
daily nutritional requirements of millions of people. 
African cabbage and other indigenous leafy vegetables 
may provide the ultimate weapon against dietary defi-
ciencies in Africa and beyond.

African cabbage/spider plant (Cleome gynandra).

Research focusing on 
Agro-Processing and Reducing 

Post-Harvest Losses

Agro-processing infrastructure development 
for rural based agri-businesses

A partnership between ARC, four rural based Agri-
businesses, the DST’s Indigenous Knowledge-based 
Tech Innovation, Uni-versity of Venda and University of 
the Witwatersrand, aims to interface Indigenous 
Knowledge Systems with rural agro-processing to 
enhance food and nutrition security, increase global 
competitiveness and enhance diversification of the agri-
cultural sector. Training in the production of Moringa and 
indigenous crops was presented to members of the 
Pedisanang co-operative (Gauteng), Sedikong Organic 
Farm (Limpopo), the Makonde Indigenous Processing 
Fruit Association (MIPFA) group in Makonde (Limpopo) 
and the Phepisa Natural Resources Institute (Mpu-
malanga).

The MIPFA group in the Vhembe district practices 
primary agriculture with a variety of fruit and vegetable 
crops. These communities have now been introduced to 
agro-processing of their produce, including Moringa as 
well as indigenous fruits and commercial vegetables in 
their areas, with the installation of low cost agro-proces-
sing facilities in these communities. 

All recommendations for the management of these 
facilities comply with the World Health Organization 
(WHO) Guidelines on Good Agricultural Practice for Me-
dicinal Plants (GAPMP) with regards to processing. 

This has led to the production of a range of Moringa-
based niche products, including cosmetics, nutrient 
supplements in capsules, healthy tea beverages, health 
and energy drinks and patented vitamin water, through-
out the year to promote sustainability. 

Medicinal Plant Agro-processing facility installed at Sedikong 
Organic Farm (Limpopo).

Innovative storage used to maintain 
post-harvest fruit quality of Packham's 

Triumph pears for export

Post-harvest storage technology is critical for the 
maintenance of fruit quality, as well as to prevent the 
incidence of postharvest disorders and decay during 
storage and shipment, especially for export markets.

False codling moth larvae cause enormous damage and losses to fruit 
crops if they are not monitored and controlled.
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ARC researchers carried out extensive investigations into 
the use of innovative storage technology in order to 
prevent superficial scald formation on 'Packham's 
Triumph' pears during shipping. Their research showed 
that not only were there no effects of the treatments on the 
taste of the fruit after storage, but that a dynamic con-
trolled atmosphere treatment is recommended, and has 
already been implemented, for long term storage of pears 
over 10 weeks, as well as over periods of 32 weeks if 
regular atmosphere is for up to two weeks. For short-term 
storage of this pear variety, a combination of initial low 
oxygen stress and controlled atmosphere was suitable for 
maintaining fruit quality.

Dessert banana varieties open the door for 
agro-processing opportunities with 

health benefits

Many food products include various additives such as 
banana flour in order to increase health benefits, and
unripe banana flour is a potential ingredient in many food 
products owing to is high resistant starch and low gluten 
contents. Researchers found that by using a non-destruc-
tive laboratory method (NIR), different dessert banana 
varieties have different properties when they are proces-
sed and that different varieties could therefore be targeted 
to specific product development. 

More than 30 dessert banana varieties were used in the 
study together with staple flours such as maize, wheat 
and rice. The study also found that when staple flours are 
replaced with banana flour, the most appropriate banana 
variety should be used to ensure that a top quality product 
is produced. The results of the study provide the founda-
tion for the development of products with increased health 
benefits.
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The potential for indigenous fruits as 
alternative starch sources for the processing 

of high value products – the case of Wild 
Mango (Cordyla africana)

Wild mango, Cordyla africana (Family: Fabaceae), is an 
indigenous fruit tree producing large mango-like fruits. 
The seeds make up at least 40% of the fruit weight and 
70% of the seed comprises starch. 

The seed nutritional value was investigated and the wild 
mango starch was compared with traditional sources of 
food starches including maize, peas and kidney beans. 
After extensive research regarding the properties of wild 

Unripe banana flour is high in resistant starch and has a low 
gluten content.

mango seed, the results obtained demonstrated that wild 
mango starch could be utilized as a substitute for maize 
starch in food and pharmaceutical products. 

In addition, the research indicated that as a legume 
starch, wild mango seed starch stands out because it has 
cereal-starch like properties.

The seeds of wild mango fruit make up 40% of the fruit weight.

Wild mango starch can be used as a substitute for maize starch as it 
has cereal-like properties, even though it is a member of the 

legume family.

Provisional Patent for Soymilk Pasteurizer 
using renewable energy holds huge potential 

for smallholder farmers with limited resources

Smallholder famers and processors in rural areas of 
South Arica more often than not do not have access to 
electricity. In these areas it then becomes challenging for 
farmers and processors to expand their operations and 
produce safe, value-added products. 

A pasteurizer which utilises renewable energy sources 
was developed for smallholder farmers and processors 
producing soya milk in collaboration with broader plans 
by DAFF to expand and facilitate the soya bean value 
chain in South Africa. 

Current research towards product development of value-
added fruit products is also being investigated for further 
roll-out over and above farmers and processors produ-
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Pasteurizer prototype during the development of the mobile 
renewable energy pasteurizer suitable for SMME processors in rural 

areas.

Pre- and post-harvest temperature control is 
critical to ensure top quality wines 

are produced

Research towards the production of Méthode Cap Clas-
sique (MCCs), or sparkling, wines showed that  grape 
temperature at the time of processing has a significant 
effect on the aroma of MCCs aged for 9-months, rather 
than on the actual taste of the wines. MCCs made from 
grapes stored at lower temperatures (0 and 10ºC) were 
found to have lower total phenolic content, colour inten-
sity, and total hydroxycinnamates than wines made from 
grapes stored at higher temperatures (25 and 30ºC). 

Based on the overall results obtained during this study, 
recommendations to South African MCC wine-makers 
are to harvest grapes early in the morning, transport the 
grapes as cool as possible, and/or chill them before pro-
cessing if facilities are available. This is particularly impor-
tant for lower-quality grapes in order to ensure a smoother 
processing of wines and best quality.

Understanding irrigation, water use and 
canopy cover in apple orchards for 

optimum apple production in 
different areas

In a collaborative project between the ARC, Council for 
Scientific and Industrial Research (CSIR), University of 
Pretoria, University of Stellenbosch and the Water Re-
search Commission, research towards water use, yield 
and quality of selected apple cultivars from planting to full-
bearing in selected climatic zones and specific soil types 
focussed on measuring unstressed apple orchard water 
use across seasonal growth stages from planting to full-
bearing. Furthermore, the water balance of apple or-
chards was also determined across the season at dif-
ferent growth stages from planting to full-bearing for fu-
ture extrapolation to other apple cultivars, climatic zones 
and soil types. 

cing soya milk in rural areas of South Africa. A provisional 
patent was filed for the pasteurizer.  

Water productivity in full-bearing orchards in terms of crop 
yield in relation to quality was also determined. ARC re-
searchers determined soil physical properties such as 
texture, chemical status and soil water retention curves 
and monitored seasonal soil water dynamics in different 
environments. 

This is critical for understanding the interaction between 
tree, soil type and water use so that growers are able to 
optimally produce apples in different apple-growing re-
gions and adapt their orchard management practices 
accordingly.

Soil water balance equipment installed at two trees in sandy loam 
soil intermixed with stones in a ridged low canopy cover 

“Sundowner” orchard.

Installation of Cs616 soil water content sensors in sandy soil at 150, 
300, 600 and 800 mm depths in a medium canopy cover orchard.

Research and Services focusing on 
Sustainable Use, Conservation and 

Protection of Natural Resources

Gene banks are valuable assets to South 
African agriculture 

ARC-Vegetable and Ornamental Plants maintains ten 
gene banks that conserve and maintain specific germ-
plasm of various plant species, insects and diseases, 
DNA- and gene constructs and mutant seeds that are 
exclusively associated with vegetables, ornamental and 
medicinal plants. Material from these collections is 
utilised by industry, private clients and to service the 
needs of researchers and breeders both internal and 
external to the ARC. Currently 10 737 accessions are 
successfully maintained in the ARC gene banks. 
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The in vitro potato gene bank is the official gene bank of 
the SA potato industry and supplies disease free material 
to industry for multiplication and tuber production, as well 
as for research on potato viruses. The registered in vitro 
quarantine facility screens newly imported potato culti-
vars for quarantine pests, viruses and bacteria and does 
DNA fingerprinting before releasing new cultivars to the 
industry.

The indigenous vegetable gene bank supplied seeds of 
various kinds of nightshade for a PhD study on the control 
of alternative hosts of the invasive tomato leafminer, Tuta 
absoluta. Seed packets of amaranthus, corchorus, okra, 
cowpea, Chinese cabbage and nightshade were given to 
local farmers attending the Traditional Food and Craft 
Farmer's Day at Kwa-Bhejane (Nseleni) on 24 May 2017 
to encourage local farmers and community members to 
use locally grown traditional foods to sustain household 
food security. Furthermore, 4 242 disease-indexed in 
vitro Lachenalia plants were also supplied to a private 
commercial grower from the ARC gene bank.

ARC collection helps sustainable 
legume production

The ARC maintains a Rhizobium culture that plays a 
crucial role in research on biological nitrogen fixation and 
in diagnostic services to ensure sustainable legume 
production. To supply Rhizobium strains to clients, 
routine quality control for identity, purity and variability 
was done. Rhizobium strains from the collection were 
also used for research on rhizobium-groundnut symbio-
sis.  A trapping experiment by a PhD student, using 40 
soil samples collected from nine provinces, resulted in 
about 280 new Rhizobium strains being added to the 
collection. Knowledge about the strains occurring in 
different parts of the country is very important for negotia-
tions on the initiative where South Africa will be supplying 
pulses (legumes) to India.

Nematology diagnostic services grow and 
identify new species

 
A new species of the migratory endoparasitic nematode 
Zygotylenchus, as well as the economically-important 
nematode Hoplolaimus robustus were found in the root 
system of maize plants received from Namibia. This is the 
first time in the world that maize will be reported as a host 
for a Zygotylenchus species. This nematode is one of the 
root lesion nematodes, producing large cavities in the 
roots. Fungi can live within these cavities, intensifying the 
level of necrosis inside the root. The specimens of Zygo-
tylenchus are in the process of being described as a new 
species to science by morphological and molecular 
methods. The genus Hoplolaimus has been reported on 
maize in other parts of the world, but its importance on 
this crop has never been established. Members of this 
genus are all plant parasitic, living as migratory ecto-
and/or endoparasites in the roots of plants. A new spe-
cies of the genus Cribronema, currently in the process of 
being described, was recently found in undisturbed  veld 
in the Colesberg area of South Africa.

This genus was originally described from the tropical rain 
forests of Cameroon and up to now was represented by 
one species only, Cribronema cribrum. The current spe-
cies is only the second to be found worldwide and this 
time the locality forms part of the semi-arid Karoo. The 
genus Cribronema is not plant parasitic, and since it is 
mostly found in decaying plant matter around the roots of 
plants, it is regarded as beneficial in the soil.

National Science Collections Facility

The launch of the National Science Collections Facility 
(NSCF) under the auspices of the DST will see over 30 
million preserved plant, animal, fungal and fossil speci-
mens from more than 40 museums, science councils and 
universities in the country, organised under a single 
coordination hub. The NSCF consists of five clusters and 
ARC is actively involved in three of them, namely: pre-
served specimens, biobanks and culture collections. Par-
ticipation includes membership on the NSCF Steering 
Committee for the National Collections of Arachnids, 
Insects, Fungi and Nematodes at ARC-Plant Health and 
Pretection, as well as the National Collections of 
Helminths and Ticks at ARC Research. ARC researchers 
are currently parti-cipating in the following working 
groups within the NSCF: curation, data basing and public 
awareness. Collections at Plant Health and Protection 
relevant to the microbial cluster are the Fungal Culture 
Collection, the South African Rhizobium Culture Col-
lection (both registered with the World Federation of 
Culture Collections) and the Plant Pathogenic and Plant 
Beneficial Bacteria Collection at Roodeplaat East. 

Through participation in this initiative, the national and 
international relevance of the ARC's collections will be 
maintained and expanded. It will also enable the training 
of additional human resources, thereby ensuring better 
services to the scientific community and other stake-
holders.

Diagnostic Services saves 
wholesale nursery

The ARC proved their relevance and important role in 
mitigation of the spread of plant diseases when they 
identified potentially devastating phytopathogens threa-
tening wholesale ornamental plant nurseries. These 
fungi were isolated from the composting growth medium 
and water source of one such nursery, after the grower 
reported widespread symptoms of root rot and collapsed 
ornamental plants over a period of four months. Losses of 
revenue and turnover amounted to R2,3 million. Two very 
destructive fungal species from the genera Phytophthora 
and Pythium were isolated in high inoculum densities 
from composted bark used in the nursery. The commer-
cial supplier of the composted bark was identified as the 
major source of infection, probably caused by lack of 
control and poor management of composting practices. 
The grower was advised to de-stroy and replace the 
composted bark with new, clean, certified growth medium 
and to regularly test both the water used and growth 
medium samples to detect potential root rot pathogens.
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 Irrigation scheduling is critical to optimise 
water use in a time of desperate 

water scarcity

Irrigation scheduling is key to efficient water use and 
research towards optimum utilisation of the limited water 
resources in South Africa. By measuring evapotrans-
piration and crop coefficients showed that Golden Deli-
cious trees planted on M793 rootstocks had different 
water needs during the season based on the phenolo-
gical cycle of the trees. However, evapotranspiration 
exceeded the current annual water allocation of 800 mm 
per hectare making it absolutely critical that growers im-
plement accurate irrigation scheduling to ensure efficient 
use of irrigation water in a water scarce environment 
while maintaining tree health and ultimately quality crop 
production.

Winery wastewater as an alternative source of 
irrigation in water scarce environments

Wine grapes are an important crop in regions such as the 
Western Cape and the Lower Orange river in the 
Northern Cape. However, wineries produce large vo-
lumes of low quality wastewater, particularly during the 
harvest period. While initial research focussed on the use 
of winery waste-water in sandy soils, further investigation 
has found that both soil type and rainfall have a pro-
nounced effect on salt accumulation where winery 
wastewater is used for irrigation and therefore the 

sustainability of this practice in other environments was 
investigated. 

Since climatic and soil conditions range considerably 
across the Western Cape, the effect of these factors on 
the possibility of using winery wastewater for vineyard 
irrigation was investigated. Results showed that augmen-
tation of winery wastewater with raw water needed to be 
applied due to the nature of the existing winery systems 
and processes. Winery wastewater provides a sustai-
nable source of water in a water scarce environment such 
as the Western Cape and its application can be adapted 
to both climate and soil type throughout the wine-making 
region.

Translating Research Results to Support 
Agrarian Transformation and Efficiency 

and Competiveness of the 
Agriculture Sector

Nursery enterprises disseminate ARC Sweet 
potato cultivars to small holder farmers 

More farmers are interested in growing the improved dry-
textured sweet potato cultivars of the ARC, including new 
orange-fleshed sweet potato cultivars that are rich in 
provitamin A. 

One of the ARC nursery provided fresh stock vines to 
several nursery enterprises in five provinces to refresh 
their vine multiplication blocks. This is critical to reduce 
virus and disease build-up in planting stock to keep 
production of sweet potato profitable. The cultivars 
promoted by the ARC are important to address food 
security, reduce malnutrition and for income generation. 

Total vines sales from eight sweet potato nurseries were 
5 539 bags of vines; a considerable increase over the 
3868 bags disseminated in 2016/17. With the bags 
distributed to small-holder farmers, an estimated 123 ha 
of sweet potato were planted. Most of the vines provided  
was of the orange-fleshed sweet potato cultivar Bophelo 
(45%) which is very important to address vitamin A de-
ficiency in rural areas. 

The cream-fleshed, dry textured, high yielding cultivar 
Ndou constituted almost 29% of the sales, giving farmers 
a high yielding option rather than using land races. The 
small-commercial scale sweet potato vine nurseries are 

Evapotranspiration and crop coefficients of full bearing Golden 
Delicious/M793 apple trees were determined in the Koue Bokkeveld.

Irrigation manifold used to apply irrigation at different soil water 
depletion levels to apple trees in the Koue Bokkeveld.

Winery wastewater is produced during the processing of grapes for 
wine-making.
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proof of sustainable enterprises established by the ARC, 
since some have been operating since 2013.

Opportunities and Constraints Faced by 
Smallholder Farmers in the 

Vhembe District

The Vhembe District Municipality of Limpopo Province is 
well known for agricultural opportunities, as different 
agricultural commodities are produced in this district. The 
ARC conducted an assessment in Vhembe District Muni-
cipality in collaboration with the Department of Rural De-
velopment and Land Reform (DRDLR). 

A total of 52 horticultural projects with 1 003 beneficiaries 
participated in the study and were from the following four 
local municipalities: Mutale, Thulamela, Makhado and 
Musina. The study showed that opportunities for high 
agricultural production exist in some parts of Vhembe, but 
that market access, the use of traditional chief's land (se-
curity of land tenure) and limited water resources are the 
main constraints hindering development of the agricul-
tural sector in the area. The study recommended the 
establishment of fruit and vegetable markets through 
possible links to AgriParks in the Vhembe local municipal-
ities.

Mafulong a Matala incubator project 

The ARC presented accredited training to agricultural 
extension officers on behalf of the Limpopo Department of 
Agriculture, with the aim of boosting the morale of advi-
sors and increasing their agricultural advisory skills so 
that they can help farmers increase their profit margins. In 
Vhembe 24 extension officers were trained in harvest 
planning and post-harvest handling (29 January - 2 Feb-
ruary 2018); 25 extension officers were trained at 
Roodeplaat in plant pest and disease identification (12-16 
February 2018) and another 20 were trained in plant and 
disease identification in Vhembe (19-23 February 2018). 
A total number of 69 agricultural advisors were trained 
from the five districts of Limpopo Province.

Workshop on fall armyworm identification 

The Food and Agriculture Organization office (FAO) in 
Pretoria approached the ARC to host a Southern African 
Development Community (SADC) training workshop on 
Fall Army Worm (FAW), which took place at ARC-
Roodeplaat from 26 to 30 June 2017. This workshop was 
attended by FAO and SADC officers, DAFF representa-
tives, Agrochem industry representatives and over 30 
delegates from 15 SADC countries. The ARC made major 
inputs into the workshop, providing the key spea-kers and 
expertise on a range of topics. 

The ARC made presentations on collection, preparation 
and identification of Fall Army Worm (FAW) compared to 
other Spodoptera 'armyworm' species, and also pro-
duced a detailed video on how to dissect the male 
genitalia for accurate taxonomic identification. A presen-
tation was given on the molecular analysis of FAW and the 
identification of two main FAW strains, viz. the rice and 
maize strain. 

This important work has since been published. Various 
ARC researchers also presented talks on the prospects 
for biological control of FAW using parasitoids and 
entomopathogens, early warning modelling, pesticide 
application and safety, resistance monitoring and 
economic impact. 

The workshop demonstrated the unrivalled expert 
capacity of the ARC within the SADC region and the 
unique multi-disciplined capacity that the ARC can offer 
South Africa and the SADC region when faced with 
invasions of new and emerging pests and diseases.

  
Regular monitoring and evaluation of tropical 

and subtropical crop smallholder farmers 
reveals positive progress

Farm monitoring, evaluation and study groups with small-
holder farmers primarily in the Vhembe District have 
shown that through continuous monitoring and evaluation 
the majority of the farmers participating in the tropical and 
subtropical crop production project are carrying out cor-
rect horticultural practices as per the initial technology 
transfer engagements. 

Any technical challenges are addressed through regular 
study groups, training and information days and farmers 
also share knowledge, especially those who are progres-
sing well. However, these growers experience chal-
lenges such as lack of irrigation water and poor infrastruc-
ture. 

One of the major challenges in rolling out the programme 
further is insufficient funding resulting in limited contact 
with all of the growers and therefore reduced potential 
impact in the region.

Siyakana sweet potato nursery preparing bags of vines for 
dissemination to small-scale commercial producers.
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Using high value crops as a catalyst for 
economic development in rural villages has an 

enormous impact on thousands 
of households

The high value crop programme is a long-term initiative to 
develop small-scale farming as an economic catalyst for 
rural areas and it has delivered significant economic and 
social impact to rural communities in OR Tambo, Amat-
hole and Alfred Nzo Districts of the Eastern Cape. The 
focus is on the use of integrated farming principles that 
ensures optimum and sustainable use of soil, improved 
crop yields and less risk. Integrated farming helps 
improve the quality of land through no-till farming and less 
water usage and brings opportunities for education and 
training that create more skilled small-scale farmers, 
thereby increasing the profitability and sustainability of 
the farm and the economy. 

To date 165,000 fruit trees have been planted, benefitting 
5255 households in 50 villages. The strategy assists rural 
villages and farmers to make the transition from subsis-
tence farming to commercial production and ensures 
timely access to quality technical services. The pro-
gramme has been adjusted and developed over a 
number of years and currently aspects pertaining to 
marketing and business development are being deve-
loped. The planting of these high value crops has thus 
acted as a catalyst to initiate development of the eco-
nomy of the rural village. Many of the crops are well suited 
to value adding and associated business growth will also 
be transport of products to markets. 

The high value crops now form part of a bigger picture to 
create a village renewal system which focuses sharply on 
promoting greater self-reliance by addressing their own 
needs and problems. In turn, all these initiatives need to 
be carefully integrated into a sensible synergistic whole 
or “self-reliant local economic development”.  ARC was 
invited by the KwaZulu-Natal Department of Agriculture 
and Rural Development to present the model and 
concept that has been developed during the implementa-
tion of the programme at a provincial colloquium that 
explored the contribution of the agricultural sector in ad-
dressing poverty, inequality, unemployment and building 
an inclusive economy.
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Climate change affects all farmers

The ARC, as part of the Confronting Climate Change – 
Fruit and Wine Industry Initiative, presented a “Confron-
ting Climate Change” workshop for a group of emerging 
farmers from Eksteenskuil near Keimoes in the Northern 
Cape. The purpose of the workshop was to introduce the 
South African government's legislation regarding the 
carbon trail in the agriculture sector. This legislation 
intends to introduce a single national greenhouse gas 
reporting system that can be used to inform policy 
formulation and help South Africa to meet its interna-
tional obligations and targets set under the United 
Nations Framework Convention on Climate Change. It 
is critical that farmers are aware of, and comply with the 
relevant legislation and this information is transferred 
though training events such as these interactive grower 
workshops.

Capacity building and technology transfer in 
pest and disease identification and control is 

critical for successful grapevine farming

Pest and disease management in agricultural systems is 
critical to reduce the severity of crop losses to farmers, as 
well as to prevent the spread of pests and diseases to 
other areas. One of the most effective tools for capacity 
building via technology transfer is through interactive 
workshops and training sessions. The ARC presents 
regular training events to smallholder farmers on pest and 
disease identification and control. The attendees of one 
such workshop for grapevine growers from Eksteenskuil, 
Groblershoop, Leerkrans, Lambrechtsdrif and Voll-
graaffsig in the Northern Cape received certificates of 
attendance for training in the identification of key pests 
and diseases as well as safe handling and storage of 
chemicals.

New raisin grape selections hold enormous 
potential for smallholder farmers

The ARC is involved in the development and evaluation of 
new promising raisin grape hybrids for smallholder and 

Making marmalade in an Eastern Cape village. High-value crops 
allow rural communities to earn an income from value-added 

products.

A discussion on pest and disease identification and control in 
grapevine.
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commercial farmers in the Northern Cape. Promising 
selections are evaluated on several smallholder farms in 
a collaborative project with the smallholder farmers. Each 
of the new selections performs differently under different 
environmental conditions and it is critical that these are 
evaluated in different areas to ensure that the growers 
plant the correct selection for their site. Raisin grapes 
hold enormous income-earning potential for both 
smallholder and commercial farmers as a high-value 
crop. 

Honeybush community development results 
in job creation

As part of the greater honeybush programme, the ARC in 
collaboration with the Department of Science and Tech-
nology, established five honeybush SMMEs in commu-
nities. Enormous progress had been made in the past few 
years, and not only are some of the businesses creating 
jobs and generating their own income, but business plans 
and logos were also designed for the SMMEs. 

The building of an office and work area, nurseries and 
other infrastructure continued at all five SMMEs. Kuyasa 
Amamfengu Pty (Ltd), in the Eastern Cape, harvested 
honeybush seed from their seed-orchard for the first time 
and the 2kg seed was sold to a farmer. 

Sonskyn Heuningbos Pty (Ltd) in Haarlem (Western 
Cape) sold more than 30000 seedlings to farmers, 
thereby improving their income generation. DST con-
tracted SABS Design to design logos for all five 
businesses and Inventec (contracted by SABS Design) 
compiled a comprehensive business plan for Driefontein 
Heuningbos Pty (Ltd), located in Friemersheim in the 
Western Cape. 

This business plan also provides a template for other 
Honeybush companies. Mr Percy Cunningham, from 
Thornham Heuningbos Pty (Ltd) entered a competition 
for young innovators held by SABS Design and the Jobs 
Fund. 

Of more than 100 entries, he was one of three selected as 
a winner and will now attend an entrepreneurship training 
course and a business plan will be developed for his 
business idea to establish Tsitsikamma Honeybush Coop 
for processing honeybush.

Stakeholders, Annual National Cultivar 
Evaluation Meetings

The annual national cultivar evaluation meetings for 
maize, dry bean, soybean and sunflower were held at 
Grain Crops, Potchefstroom. The meetings were atten-
ded by representatives of PANNAR, Dupont Pioneer, Link 
Seed, Agricol, Quality Seed, Klein Karoo, SeedCo, 
Monsanto and Sensako seed companies,  Grain SA, Dry 
Bean Seed, Nooitgedacht ADC, DPO, Rhodes Food 
Group and Tiger Brands. The objectives of the meetings 
were to present and discuss the previous season's 
results, challenges encountered, to approve the results 
for publication and plans for the coming season.  Due to 
the good season encountered, above average yields 
were obtained for all crops and reliable results were 
obtained.  Results were published in Landbouweekblad, 
Farmer's weekly, Afgriland, Spilpunt, SA Grain, MIG 
(maize only), SA Dry bean (summer edition), as well as 
the websites of ARC and Grain SA. The results are un-
biased and used by farmers for variety selection in 
specific environments.

Promotion of conservation agriculture (CA) at 
selected communities in Mpumalanga and 

North West 

The ARC, Directorate Land Care in Mpumalanga and 
Grain SA formed a joint intervention strategy to promote 
CA in selected communities in Mpumalanga and North 
West. On 7 April 2017, a farmers' day was conducted at 
Badplaas, one of the selected project localities, to provide 
information and guidelines on maize production. Eighty-
three (83) smallholder farmers attended. On 31 May 
2017, the experimental plot at Sulphur Springs was har-
vested. Performance of eleven cultivars provided by 
several seed companies was tested in a no-till system. 
Some cultivars yielded as much as eight tonnes per 
hectare. This clearly demonstrated the benefits of CA to 
smallholder farmers.

The potential of CA among farmers in the North-West 
Province was also investigated. The project is in partici-
pation with two study groups of smallholder farmers of the 
Brooksby, Kaalpan and Putfontein communities. In close 
collaboration with farmers, on-farm experimental plots 
with the aim to purposefully investigate the application 
and values of all CA principles were identified. A strong 
relationship and mode of collaboration between the 
project facilitation team and farmer groups was esta-
blished. Farmers committed themselves to participate 
actively in activities planned for the project. From the 
start, they were enthusiastic about the concept of on-farm 
experiments and immediately selected co-worker far-
mers who made their land available for experimental 
plots. Collaboration with the two stake-holders, namely, 
Grain SA and NWK was well esta-blished. The provincial 
Coordinator of Grain SA provided full support in linking 
with the farmer groups and made his office available as 
an important base for future liaison with the farmer 
groups. NWK representative provided expertise on soil 
classification and land use planning at the selected 
farming communities. Results of soil analyses were 
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Honeybush seedlings ready for sale to producers.

44



received, resulting in valuable information on the nutri-
tional status of the experimental plots. The information 
served as guideline for the planning of an appropriate 
fertilization programme at each experimental plot.
  

The Agricultural Research Council donated 
improved seed 

The ARC donated improved seeds of maize and dry bean 
varieties to the Minister of Agriculture, Forestry and 
Fisheries at the World Food Day event held at Phutha-
ditjhaba Stadium, Qwa-Qwa, Free State province on 16 
October 2017. The seed was made up of (1) 500 x 5kg 
packets of WE3128 (WEMA DroughtTEGO, a drought 
tolerant conventional maize hybrid from the WEMA 
project), (2) 500 x 2kg packets of Bt hybrids (WEMA 
DroughtTELA hybrids with resistance to stalkborer and 
fall armyworm), and (3) 500 x 2kg packets of dry bean 
variety Kranskop HR1. After the event, the donated seed 
was then distributed to smallholder farmers in the 
Eastern Cape, Free State, Gauteng, Limpopo, KwaZulu-
Natal, Mpumalanga and North West provinces, through 
the provincial departments of agriculture. The ARC will 
carry out follow ups with IRM training and compliance 
monitoring as well as to determine the impact of the 

donations to some of the poor families, and provide 
feedback to the Minister. Planting of drought-tolerant and 
insect-protected maize hybrids as well as disease-
resistant dry bean variety Kranskop HR 1 will enable 
smallholder farmers to improve household food and 
nutrition security.

The Agricultural Research Council trained 
extension officers and smallholder farmers 

The ARC in collaboration with AfricaBio trained 23 
extension officers and 9 smallholder farmers during an 
orientation course for farmers hosting on-farm demon-

TMstrations of WEMATELA  hybrids in Gauteng province. 
This is a project funded by the Gauteng Department of 
Agriculture and Rural Development to promote the adop-
tion of GM technologies by smallholder farmers. The 9 
lead farmers were selected from Bronkhorstspruit, Maga-
liesburg, Nigel, Vereeniging and Winterveld. 

The on-farm demos were used as training platforms for 
smallholder farmers to learn all aspects of Bt maize pro-
duction as well as to evaluate and demonstrate the new 

TMWEMATELA  hybrids, in order to create awareness and 
demand.
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THE Animal Health, Production and Improvement 
Programme (AHPI) of the Agricultural Research 

Council largely supports the following of the organisa-
tion's strategic goals:

• Strategic Goal 2: To Generate knowledge and 
 technologies that will enhance the efficiencies in 
 livestock, wildlife and aquaculture based agriculture;

• Strategic Goal 3: To generate knowledge and 
 technologies for the conservation and utilisation of 
 natural resources;

• Strategic Goal 4: To generate knowledge, solutions 
 and technologies for food safety, quality and 
 improved efficiencies in the agriculture value chain; 
 and

• Strategic Goal 5: To generate and disseminate 
 knowledge and technologies for decision making and 
 transformation of the agricultural sector

The AHPI Programme is directed at the social and 
economic development of the entire livestock value 
chain, which is a key factor in South Africa. The specific 
objective of the AHPI Programme is to advance the 
productivity, production, competitiveness and sus-
tainability of the livestock industry. This is achieved 
through scientific research, human capital development 
and implementing new and improved technologies for 
animal health production, improvement, veterinary 
science and animal products. Strategic objectives are 
defined for each of the focus areas. The AHPI is in 
dynamic partnerships with the livestock industry from 
grassroots production to the levels of industrial activity 
and to product consumption.

In addition, the Programme manages certain national 
services on behalf of the DAFF and serves as the 
custodian of some national assets on behalf of the DST. 
The national services provided by the programme include 
the National Animal Improvement Schemes which 
includes the Kaonafatso ya Dikgomo (KyD) Scheme, a 
special purpose vehicle to improve livestock productivity 
in the smallholder farming sector. The national assets 
under care of the programe include the national forage 
genebank, rabies laboratory, blood vaccine production 
unit, national tick and helminth collection and the collec-
tion of beneficial gastro-instestinal and food fermentation 
micro-organisms, to name but a few.

Statutory obligations form a second channel for scientific 
services and research whose results have a wide 
application according to the objectives of the various 
animal improvement and health legislations (e.g. the 
Animal Improvement Act No. 62 of 1998). Although the 
main sites of operation for the Programme are at Irene, 
south of Pretoria and at Onderstepoort, in the north west 

of Pretoria, it has satellite stations that are strategically 
positioned in almost all nine provinces of South Africa.

Achievements attained by this Programme for the 
financial year 2017/18 are highlighted below.

Kaonafatso Ya Dikgomo (KyD) Scheme 
empowers smallholder farmers with 

knowledge on improved animal husbandry 
practices 

Establishment of local auction sales continue to be the 
Scheme's core strategy to propel smallholder farmers to 
higher levels of the livestock value chain. Most initiatives 
took place in KwaZulu-Natal where farmers and commu-
nity members constructed fit-for-purpose animal han-
dling facilities using locally-available materials to facili-
tate auction events.

About 410 farmers, 30% of whom were women, partici-
pated in the auction and sold 494 head of cattle in six KyD 
cattle auction sales. These sales generated more than 
R7.8 million for smallholder farmers. KyD activities 
expanded to goat enterprises, culminating in three 
maiden auction sales in Umkhanyakude and King 
Cetshwayo District Municipalities. At least 169 small-
holder farmers comprising of 41% women generated 
income of R471 255 from 502 goats.

Six KyD farmers from different provinces fattened 2 039 
head of cattle through feedlots during the year under 
review. These feedlots fatten both weaners and old 
animals and sell mainly to local abattoirs, which remains 
the main hurdle towards the realisation of true commer-
cialisation of smallholder farmers. Ideally, KyD should 
aspire for these enterprises to access retail, wholesale 
and food service markets, directly to fulfil the objectives of 
RAAVC (Revitalizing of the Agriculture and Agro-
processing Value Chain).

OVERVIEW AND HIGHLIGHTS OF THE ANIMAL SCIENCES 

Goat auction in KwaZulu-Natal.
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Summary of KyD cattle auction sales in 2017/18

Summary of KyD goat (small stock) auction sales

Feedlots initiated by KyD farmers in 2017/18
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ARC National Milk Recording and 
Improvement Scheme recognises best 

performing farmers 

The purpose of the National Milk Recording and 
Improvement Scheme is to provide performance 
recording services to dairy producers, identify and select 
the best performing animals and provide value added on-
line management information to dairy producers in order 
to improve biological and economic efficiency of dairy 
production. 

The Scheme also places more emphasis on information 
dissemination and uses various platforms such as radio 
interviews, publication of popular articles and farmers 
days to reach farmers and other relevant stakeholders. 

The Scheme also hosts the Master Dairyman competi-
tion to acknowledge the best of South Africa's dairy 
farmers for outstanding achievements in sustainable 
production performances. Recognition was given to 
superior commercial and small scale herds. The ARC 
Annual National Dairy Performers Awards took place on 
Friday 13 October 2017 at the Agri Expo, Sandringham 
near Stellenbosch. The awards function, was attended 
by 87 invited guests. 

A special award was presented to Barnet Business Trust, 
co-owned and managed by Tshilidzi Matshidzula. He 
received the National Small Scale Dairyman of the year 
award in 2016, but already showed his vision and 
eagerness to expand the enterprise and to become a 
commercial farmer in his own right. The farm is based in 
Alexandria in the Eastern Cape. The farmer is currently 
milking around 700 cows (Holstein, Jersey and cross 
breeds) on newly-built 50 points rotary. In his own words: 
“The Milk Recording Scheme, with the assistance of ARC 
officials, helped us to achieve our medium term goals, 
although we still feel there is a room for improvement in 
all aspects of productivity, we’re certainly happy with 
where we are”.

Comparative performance of dairy cows in 
low-input smallholder and high-input 
production systems in South Africa

The aim of the research was to compare performance of 
dairy cows in low-input smallholder and high-input 
production systems in South Africa. Smallholder dairy 
farming plays an important role in improving the liveli-
hoods of poor communities and household food security. 
The smallholder sector in South Africa currently makes 
an insignificant contribution towards the mainstream 
dairy industry. Therefore, there is an urgent need to 
develop smallholder dairy production in the country. 
Information on the performance of the smallholder sector 
is however, virtually non-existent. This is in contrast to the 
high-input system, which has been studied extensively 
and for which most performance, genetic and economic 
parameters have been reported. This study was carried 
out to benchmark the productive and reproductive 
performance, as well as udder health status, of dairy 
cows on smallholder herds against their counterparts in 
the high-input commercial production system.

The results of this study show a comparably lower 
production and reproductive performance and poorer 
udder health as indicated by high somatic cell count 
(SCC) for the smallholder system, compared with the 
commercial system. In addition, cows in the smallholder 
herds had flat and low-peaking lactation curves, in 
contrast to the typical high-peaking curves observed for 
their counterparts in high-input herds. These results 
point to low levels of management in the smallholder 
system and provide baseline information, which is 
essential for identifying key focus areas or opportunities 
to improve smallholder dairy production. 

Smallholder farmers need to select sires of appropriate 
genetic merit and adopt improved feeding strategies to 
improve heifers, as well as production and reproductive 
performance of cows. Improved heifer rearing will result 
in a reduction in age at first calving and optimum body 
condition score at calving, which is important for cows to 
achieve high-peak yields and longer lactations, as well 
as shorter calving interval. The smallholder farmers also 
need to follow sound udder health management prac-
tices to reduce the relatively high level of somatic cell 
count. Further research is underway to evaluate alterna-
tive management strategies to improve the performance 
of the smallholder dairy system.

Pig recording and genetic improvement for 
smallholder pig farmers 

Pigs are of high economic importance, especially among 
the resource-poor farmers as they contribute towards 
human nutrition, food security, poverty alleviation, 
enhanced livelihood and creation of employment. 
However, reproductive efficiency is the main limiting 
factor in maximising pork production and profitability of 
the enterprise. Inaccessibility to superior breeding stock 
is one of the major production constraints in the small-
holder pig farmers sector. Therefore, the adoption of 
Artificial Insemination (AI) technology may be beneficial 

Left: Mr Willie G Jacobs (Winner of the National Small Scale dairy 
farmer 2017), 

Middle: Mr Juandre van den Bergh (represents J K Basson - Winner 
of the National Master Dairyman 2017) and 

Right: Tshilidzi Matshidzula (special award presented to Barnet 
Business Trust).
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for meeting the demand for improved pig germplasm and 
may assist in faster dissemination of elite germplasm to 
smallholder pig farmers. 

The objective of the project was to facilitate artificial 
insemination training that will enhance sustainable pig 
production within a developing pig sector in Gauteng 
Province. Eighteen smallholder pig farmers were trained 
in AI procedures in a “learning by doing” situation under 
supervision of ARC pig AI team, on their own farms. 
Following estrus detection, 96 sows were artificially 
inseminated. The study recorded a farrowing rate of 
86.49% for AI and 85.95% for natural mating (NM). The 
average litter kg for AI was 15.8±0.25 kg vs and 
13.1±0.65 kg for NM. Birth weight was 1.98-±0.79 kg for 
AI vs 1.48 ±0.58 kg for NM and weaning weight was 9.89-
±0.87 kg for AI vs 7.23 ±0.71 kg NM. This clearly shows 
that AI in pigs could be feasible in smallholder traditional 
pig production systems without reduction of farrowing 
rate and litter size. 

South African Retail Lamb 
Quality Survey

Two major problems experienced by the red meat 
industry are the lack of consistent quality of meat at the 
point of purchase and knowledge about the origin of this 

variation in quality. Products are also presented with 
certain claims that imply guaranteed consumer satisfac-
tion, while often not delivering. Very little is known about 
the quality of red meat offered to the consumer. In South 
Africa, the lamb production chain is still hugely frag-
mented and the origin of sheep meat is from pasture as 
well as from feedlots, which could cause variation. There 
are also indications that growth promoters are used in 
grain-fed sheep meat production that could contribute to 
the variation in quality.

A total of 23 products (loin chops) were purchased (14 
replications over 4 months) from 17 retailers/butcheries 
in the greater Pretoria area. These included butcheries 
from both lower and higher income areas. Five of these 
products were either Karoo (free range lamb from a 
specific geographical region, with a very distinct flavour 
due to the herbs which are browsed on) or free range. 
Different packaging methods were also included namely, 
PVC overwrap, Modified Atmospheric Packaging (MAP: 
high amounts of oxygen injected into the packaging to 
allow colour to remain red for longer), fresh cut samples 
and samples on display with no packaging. 

Tenderness was at an acceptable level across all stores, 
with Karoo products being more tender. This could be 
explained by the use of growth promoters in feedlots 
which made up most of the other products. Interestingly, 
the MAP packaged product (a grainfed product) also 
grouped with the Karoo products. 

The Karoo samples did not stand out as having their own 
distinctive flavour (compared to the free range samples), 
which is a concern as the product is sold for its particular 
flavour characteristics. All the free range products and 
some of the Karoo products had the lowest drip loss, 
which is important as product loss post-harvest is one of 
the biggest concerns for food security. Interestingly, all 
the free range products had the higher cooking losses, 
therefore losing the advantage of lower shelf losses. 

Concerning instrumental colour, all products fell in the 
undesirable distinctly brown category and not even the 
MAP-packaged samples were a desirable colour. This is 
of concern as consumers rely on visual appearance at the 
point of purchase. All the Karoo and free range products 
had less fat than the grain-fed products which is attractive 
to many health-conscious consumers. These products 
also had a high percentage of loin muscle of the chop. 
However, it must be noted that total meat amounted to 
approximately 50% of the whole loin chop across all 
products. The average price of the Karoo products 
R184.20/kg and free range products R188.20/kg were 
well above the overall average price of lamb R163.98/kg. 
This can be justified to a degree although not all their 
quality traits were better.

The effect of beef production system on 
proximate composition and fatty acid profile of 

three beef muscles

The project investigated the effect of the beef production 
system on proximate composition and fatty acid profile of 
three beef muscles. The aim of the research was to 

ARC official demonstrating pig Al to a farmer.
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evaluate the importance of the nutritional composition of 
meat, in particular the fatty acid profile, as it is an impor-
tant component of the nutritional value of meat. Fatty acid 
composition of meat is influenced by type of diet, age of 
the animal and growth paths as influenced by growth 
promoters, and can vary across different muscles. To 
address the issue of nutritional composition of the meat 
our researchers determined the effects of animal age 
combined with feeding regime and the utilisation of a 
beta-agonist, zilpaterol, (within a grain-fed system) on 
proximate composition and fatty acid profile of different 
muscle types i.e. M. longissimus lumborum (LL), M. 
biceps femoris (BF), and M. semitendinosus (ST).

The findings from this study have implications for the 
South African beef industry as most of SA beef is pro-
duced with zilpaterol as growth stimulant. This research 
shows that zilpaterol will produce leaner, possibly 
healthier meat with some small advantages in other 
beneficial fatty acids. More important is the fact that 
grass-fed beef has higher levels of desirable fatty acids 
that could have health benefits. The Animal Production 
Campus is currently implementing a project to facilitate 
market access to small scale and communal farmers to 
high value free range beef sold by Woolworths through a 
collaborative project funded by the Australian Center for 
International  Agricultural  Research.

Efficacy of probiotic bacteria in 
commercial and indigenous pigs

The study investigated the effects of probiotic bacteria 
(Lactobacillus reuteri ZJ625, Lacto-bacillus reuteri VB4, 
Lactobacillus salivarius ZJ614, and Streptococcus sali-
varius NBRC 13956) administered as directfed micro-
organisms on growth performance and blood parameters 
of weaned piglets to replace the use of routine antibiotics. 
Fecal and ileum samples were collected for microbial 
count analysis. Blood samples were also collected from 
the animals at the end of the trial for the haematological 
and biochemical analysis and the ability of the probiotics 
to stimulate immunoglobulin G (IgG) and therefore pro-
tect the animals from against harmful bacteria. 

Supplementation of probiotics did not have any effect on 
feed intake (FI) in the experimental animals, however, 
supplementation of a consortium of probiotics in various 
combinations resulted in greater average daily weight 
gained (ADG) and improved feed conversion ratio 
(FCR)of weaned piglets (P < 0.05). Microbial count of 
faecal samples did not differ across treatment groups, 
while ileum samples had lower enteric bacteria in com-
bined probiotics group compared with other treatments. 

Concentration of albumin, globulin, neutrophils and 
basophils were higher in non-treated groups, suggesting 
they had higher challenges from harmful bacteria. IgG 
concentration was highest in the combined probiotics 
group compared to other treatment groups indicating that 
probiotics assisted in resistance against bacterial 
infection. These results suggest that probiotics have 
beneficial effects on growth performances, blood para-
meters and IgG stimulation of weaned piglets, and are 
effective when administered in synergy form.

The results suggest that it is most likely that these 
probiotics will offer a significant benefit in pig farming by 
reducing the risk of post-weaning diarrhoea and produce 
quality meat that is antibiotic-free to both local and 
international consumers, and therefore enhance the 
South African pig industry's economy. 

Amarula nut cake: a potential feed resource for 
resource poor livestock farmers

Protein sources for animal feeds are costly and resource 
poor livestock farmers feed their animals on diets that 
contain low levels of protein. Soybean oil cake is widely 
used as a protein source in commercial livestock opera-
tions worldwide, but its high market price (± R6 000/ton) 
deter its usage by the resource poor livestock farmers. 
Amarula nut cake, is a by-product of oil extraction from 
the Amarula nut in the biodiesel industry in Tzaneen, 
Limpopo Province. This by-product contains valuable 
nutrients that can benefit livestock production in this 
country. This by-product is currently dumped with little or 
no use in animal nutrition.

Research was conducted to compare the nutritive value 
of amarula nut cake with that of soybean oil cake, and to 
evaluate effects of substituting soybean cake with 
amarula nut cake on the growth performance of growing 
lambs. The results indicated that the crude protein 
content in soybean oil cake (51 g CP/kg DM) was compa-
rable with that of amarula nut cake (40 g CP/kg DM). 
Amarula nut cake also has a higher gross energy value 
than soy bean oil cake, which is attributed to its higher fat 
content. This means that amarula nut cake contains 
some valuable nutrients for animal feeding.  

In a subsequent study where diets containing amarula 
nut cake had no negative effects on the growth perfor-
mance of lambs and resulted in outcomes that compared 
favourably to those of a diet containing soybean oil cake. 
This research shows that amarula nut cake can poten-
tially replace soybean oil cake partially or completely 
without compromising the growth performance, feed 
utilisation efficiency and the general health of the lambs. 
However, there is a need to assess effects of Marula Nut 
Meal (MNM) on meat quality. 
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Marula fruits (top left), Marula stone (top right) and Marula 
nut meal (bottom)
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Protective effects of SA plants against 
aflatoxin B1-induced toxicity 

Aflatoxins are poisonous chemicals produced by certain 
fungi or moulds that can contaminate food and animal 
feeds. They can cause stunted growth in children and 
diseases like liver cancer. Therefore, dietary and plant 
derived agents that prevent aflatoxin B -induced 1

mutagenicity may prevent diseases caused by aflatoxins. 
Preliminary screening using in vitro genotoxicity assays 
revealed that extracts of Annona senegalensis (African 
Custard Apple) and Monanthotaxis caffra (Dwaba-berry) 
had significant antigenotoxic activity against aflatoxin-B  1

induced genotoxicity. Extracts of M. caffra and A. sene-
galensis had protective effects against aflatoxin B  1

induced toxicity in vivo at the highest concentration tested 
(300 mg/kg). Application of these extracts in liver cancer 
prevention could be further explored since the extracts 
revealed significant preventative effects against aflatoxin 
B  genotoxicity in vitro and in vivo. It would also be 1

interesting to test fruits of these plants for their anticancer 
activity as some of the Annonaceae fruits are consumed 
as food in different parts of the southern African region.

Dairy Value Chain: a rural dairy industry 
development initiative

Dairy Value Chain (DVC) is a food security initiative 
between the ARC and the Department of Rural 
Development and Land Reform (DRDLR). Rural districts 
with the largest number of underprivileged households 
were selected and these include Vhembe and 
Sekhukhune in the Limpopo Province and Mngungu and 
Butterworth in the Eastern Cape Province. All farmers (30 
households and affiliated cooperatives) and Bethel 
College (Butterworth, E Cape) were capacitated with 
knowledge, skills, and resources to produce pasture, 
harvest the primary product of raw milk and process dairy 
milk products. 

All DVC milk producers are registered members of the 
National Dairy Recording Scheme, contributing to dairy 
industry transformation in South Africa and creating the 
first pool of recognised village dairy systems. This sector 
has high potential for stimulating growth of the milk and 
dairy beef industry in South Africa.

The project has resulted in significant change in socio-
economic status of households. Women who previously 
had no viable income sources, are now selling milk at 
rates 2-3 times higher than those paid in the mainstream 
dairy industry. Bethel College produces approximately 
2500 L monthly, with estimated gross income of R17 000. 
Farmers are generating income from loaning dairy bulls 
within the communities, and production and sale of fodder 
(from dryland pastures). 

Growth in the dairy herds is notable on some of the new 
farms (including four farms in Vhembe and the Bethel 
dairy which should exceed 40 by December 2018 with 
expected daily milk yield >500 litres)  which are indicators 
that the intervention was relevant to community needs. 
Registration of milk producers also increased visibility and 

participation of smallholder milk producers and proces-
sors in formal trading. Most notable is the contribution of 
the Bethel dairy to agriculture training and skills develop-
ment in schools.

Milking parlour in Bethel college (left), housing for individual 
farmer (right).

Training and extension to disseminate 
information as part of translating research 

result to facilitate transformation of the 
agricultural sector

Our training and information dissemination efforts 
resulted in the in training of 325 farmers and 130 exten-
sion officers in poultry production, pig production, small 
stock management, beef cattle management, cattle 
artificial insemination, dairy processing and aquaculture 
management.

Practical demonstration on beef cattle management in 
KwaZulu-Natal.

Extension training programme at Irene.

New poxvirus livestock vaccine development 
project: Ensuring improved food security 

in Africa

In 2014, the Canadian International Development 
Research Centre (IDRC) partnered with Global Affairs 
Canada (GAC) via the Canadian International Food 
Security Research Fund (CIFSRF) to launch phase 2 of 
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the project, with a budget of $5-million,  building on the 
successes of phase one. Researchers from the ARC, in 
collaboration with a team from Canada and Kenya were 
successful in receiving this second round funding. The 
focus of the project is on the family Poxvirus, to which the 
now eradicated smallpox virus belongs. In cattle, the virus 
leads to lumpy skin disease (LSD); in sheep, it's 
sheeppox (SP); in goats, goatpox (GP). Together, the 
three are common throughout Africa and the Middle East 
and they're moving into Eastern Europe. They're called 
“neglected” diseases because while common, the ability 
of small livestock farmers in developing countries to pay 
more than a few dollars for a dose for the vaccines 
prohibits their widespread use. So, commercial vaccine 
producers tend to neglect these potentially large and  
important markets.The Poxvirus's large genome has 
previously been identified, and researchers at the ARC 
have modified it, removing pieces of the genome to 
weaken the ability of the virus to kill animals. The research 
team then identified another disease called peste des 
petits ruminants (PPR) that kills a large number of goats 
and sheep in Africa. They added a piece of thePPR virus' 
genetic material into the pox vaccine and made it effective 
against that fourth disease. Going even further, the 
research team looked at another disease of impact called 
Rift Valley fever (RVF), a viral disease of cattle, goats and 
sheep that also infects humans. Again, the insertion of 
RVF virus genes into the pox vaccine has been success-
fully completed.

The project has met with considerable successes in a 
number of its primary objectives: The development of a 
single vaccine (LSD-RVF-PPR) for protection against 
livestock diseases has been completed, evaluated and 
shown to protect against SP in sheep, GP in goats, and 
RVF and PPR in sheep and goats. The development of a 
second vaccine (LSD-RVF) for use in southern African 
countries that are free from PPR has been completed and 
is being evaluated in cattle for protection against LSD and 
RVF. Socio-economic studies undertaken in both South 
Africa and Kenya have yielded important information on 
current livestock farming practices of developing farmers, 
their understanding of primary animal healthcare, 
especially pertaining to vaccination, the role of women in 
livestock farming and the willingness of farmers to adopt 
new vaccine technologies (such as those being deve-
loped in the project).   

Highlights in 2017/8 included the annual project progress 
meeting in Nairobi (Kenya) in July 2017, at which senior 
managers from South Africa and Kenya participated to 
help cement ties with commercial vaccine manufacturers. 
A stakeholder engagement workshop was held in 
November at the Human Sciences Research Council 
(HSRC) offices in Pretoria, co-hosted by the ARC, to 
evaluate existing livestock vaccine value chains and to 
make recommendations for possible improvements. 
Emphasis continues to be placed on the importance of 
small-scale farmer development with project team 
members participating in farmers events (NAMPO, 
farmer's days etc.), receiving training in the production of 
audio visual material for farmers (facili-tated by the 
Kenya-based NPO Access Agriculture), designing and 

printing of livestock disease pamphlets, and production 
and release of a manual on cattle diseases. Although the 
six-year project is officially coming to an end on 30 June 
2018, the funding agency has expressed an interest for 
continued support towards commercialization of the 
vaccines. 

Researchers processing samples from the vaccine trial.

Foot-and-mouth disease

Diseases caused by RNA viruses, like foot-and-mouth 
disease virus (FMDV), are often difficult to control 
because of the high mutation rate and the continuous 
emergence of novel genetic and antigenic variants that 
allow escape from the host's immune system. 
Foot-and-mouth disease (FMD) is a contagious viral 
disease that affects cloven-hoofed animals such as cattle, 
pigs, sheep, goats, and other artiodactyl species. The 
epidemiology of FMD in Africa is unique in the sense that 
six of the seven clinically indis-tinguishable serotypes 
have occurred in the last decade. Due to underreporting 
of FMD, the current strains circulating throughout sub-
Saharan Africa are in many cases unknown. Another 
unique feature of FMD epide-miology in Africa is the 
presence of the three SouthernAfrican Territories (SAT) 
serotypes (ie, SAT1, SAT2, and SAT3), which are main-
tained within the African buffalo populations.

Studies based on phylogenetic reconstruction of FMDV 
genome sequences indicate that domestic livestock in 
southern Africa most likely acquire infection from buffalo, 
although cattle to buffalo spread may also occur. An 
incomplete understanding of the complex nature of FMDV 
transmission constrains our ability to implement effective 
disease control suitable for Africa. 

ARC conducted a longitudinal study examining the 
dynamics of FMDV susceptibility as measured by the 
serological response, in an isolated buffalo herd within an 
enclosure in the Kruger National Park. All the buffalo in the 
herd were captured five times per year between 2014 and 
2017. Antibody levels were assessed for all three FMDV 
Southern African Territories serotypes (SAT1, 2, 3). 

52



Agricultural Research Council Annual Report  •  2017/18

Maternal antibodies to all three SAT serotypes waned  
between 2-6 months of age, implying calves would  
become susceptible during this time.

Anti-FMDV antibody levels in adult and sub-adult buffalo 
were surprisingly variable over time, with many animals 
exhibiting low antibody titers below protective levels du-
ring some periods, especially during the early wet season 
(Nov - Jan). 

Identifying key periods of high FMD transmission risk is 
crucial to focusing sparse resources for prevention of 
spill-over infection from wildlife to livestock at the interface 
regions.

Listeriosis and food safety

Listeriosis ranks amongst the deadliest foodborne 
disease worldwide due to a fatality rate of 25 - 30% and a 
hospitalization rate of >95%. Socio-economic implica-
tions due to food recalls, litigations, hospitalization and 
death amount to a huge burden to the nation. 

In 2014-2016 ARC undertook research to profile, quantify 
and characterize bacterial foodborne pathogens isolated 
from local and imported meat and meat products in South 
Africa. 

A total of 2 017 meat and meat product samples were 
collected across nine provinces and three ports of entry 
(Durban, Cape Town and Port Elizabeth). Samples were 
tested for Listeria species (L. mono-cytogenes) among 
other foodborne pathogens. A total of 582 samples tested 
positive for Listeria spp., (296 were L. monocytogenes). 

Overall occurrence of L. mono-cytogenes was 14.7% 
(296/2017); domestic market (15.0%; 264/1758) and 
ports of entry (12.4%; 32/259). At the time of the recent 
outbreak ARC was the only organisation in the country 
that had metadata and isolates.  This data was provided 
to the Institute of Communicable Diseases/Department 
of Health. In total, 77 isolates were sent to the NICD for 
whole genome sequencing and assisted in tracing the 
source of the current outbreak. 

Listeria monocytogens on a Brilliance Listeria agar plate.

Mycobacterium malmesburyense: A novel 
Mycobacterium species identified 

at ARC

Non-tuberculous mycobacterium (NTM) species are 
increasingly being recognised as opportunistic patho-
gens of humans and animals. Recently, there has been 
an increase in the number of reported cases of NTM 
disease globally. The upsurge can be associated with 
increased awareness among physicians and advance-
ment in technology for diagnosis of NTM. 

From a veterinary point of view, the major significance of 
NTM is the cross-reactive immune responses induced by 
certain NTM, which interfere with the diagnosis of bovine 
tuberculosis by immunoassays. A new Mycobacterium 
species which was named Mycobacterium malmes-
buryense was identified. Mycobacterium malmes-
buryense was added to the List of Prokaryotic names with 
Standing in Nomenclature (LPSN) as a valid Myco-
bacterium species. 

This species was isolated from the environment, bovine 
and buffalo nasal membranes as well as bovine tissue.  It 
was found to be among the most prevalent NTM in South 
Africa, and its significance is the potential interference 
with the diagnosis of bovine tuberculosis by immunology 
as shown in pilot studies done at ARC.

Mycobacterium malmesburyense culture growing in Löwenstein-
TJensen medium. The type strain is WCM 7299  (=ATCC BAA-

T T2759 =CIP 110822 ).
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Restraining of an African Buffalo for sample collection by ARC.



Epidemiological elucidation of the highly 
pathogenic avian influenza virus (H5N8) 

outbreak in southern Africa

In May 2017, ARC confirmed an outbreak of highly 
pathogenic avian influenza (HPAI) H5N8 in Zimbabwe 
and in June 2017 confirmed the presence of an H5N8 
virus on a commercial broiler farm in Mpumalanga 
Province (close to the Free State border on the Vaalriver),  
Since June 2017, the ARC has tested 5,000 samples for 
the presence of the HPAI virus. Samples were either 
submitted directly to ARC, or were submitted by other 
provincial or commercial laboratories for confirmation of 
the HPAI result. About ten percent of the samples 
received tested positive for HPAI. These positive cases 
were from poultry and ostrich operations, as well as wild 
bird species, which presented clinical symptoms of HPAI 
in eight out of the nine provinces in South Africa. To date 
the Northern Cape is the only province not to have any 
reported cases of HPAI.

In the northern provinces of South Africa the majority of 
the cases have been in close proximity to either rivers or 
water bodies. In Gauteng and the North West provinces 
the majority of cases were confined to either wild or hobby 
birds in close proximity to a dam or the Vaal River, while in 
Mpumalanga, Free State and KwaZulu-Natal the cases 
were all reported on or near poultry facilities that were in 
close proximity to rivers. Almost all of the samples 
submitted from Mpumalanga, the Free State and 
KwaZulu-Natal were chicken samples, however there 
were wild birds samples submitted from Mpumalanga 
Province, which were collected from a location in close 
proximity to a poultry facility. No samples tested positive 
from the Northern provinces in November 2017 to 
January 2018, yet in February 2018 positive samples 
were submitted from chickens in Limpopo and wild birds 
in the Gauteng.

In contrast, the Southern Provinces, and especially the 
Western Cape, were the most affected by the outbreaks 
with the highest number of wild birds and commercial 
chicken and duck cases reported. Since the first reported 
case in July 2017 until the end of November 2017, a total 
of 3.3 million birds were culled or died. This equates to 
70% of the Western Cape poultry Industry and translates 
to almost R955 million losses. Since December 2017, the 
majority of positive HPAI samples submitted from both the 
Eastern and the Western Cape have been seabird 
samples (terns and penguins). Samples positive for HPAI 
H5N8 were genetically characterized at the ARC. The 
genetic characterisation indicated all the viruses shared 
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an origin with viruses identified in Europe, Asia and North 
Africa in 2016/17. All the viruses share the same common 
ancestor, a virus that originated in Eastern China in 2014. 
The Southern African viruses clustered into four related 
groups, with no direct evidence of antigenic drift (no 
“ladder-like” branching of the sequences), thus high-
lighting that the outbreaks were due to several separate 
introductions of related viruses into the region. The 
multiple introduction hypothesis is supported by different 
temporal and spatial samples clustering in the same 
groups in the phylogenetic tree. 

The economic impact of the HPAI outbreak was calcu-
lated to exceed R1 billion. Contributing factors to this 
included the large number of infected farms having to 
depopulate their stocks, as well as the ban by certain 
trading partners on the export of all poultry products from 
infected countries (namely Zimbabwe and South Africa). 
The ARC plays a role in the management of the HPAI 
outbreak. As the National Reference Laboratory for avian 
influenza, rapid detection of the virus in the laboratory 
allowed for a rapid response in the field. Once a positive 
result was obtained, DAFF as well as state veterinarians 
were informed and they could immediately begin to 
depopulate the infected farm, as well as test farms within 
the quarantine radius. Such a rapid response in an 
outbreak allows for an effective control plan and thus 
limits the spread of the disease. 
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The phylogenetic relationship of the H5N8 outbreak as depicted by a 
maximum-likelihood tree. The four South African clusters are 

indicated with I to IV. Coloured symbols on the phylogentic tree 
illustrate the month that the samples were submitted for testing, with 
samples from chickens represented as circles, wild birds as triangles 

and ostriches as squares.



Illumina Infinium genotyping to RNA-sequencing and de 
novo genome assembly. The core facility produced a total 
of 4 TB of sequencing data from 2185 samples and 106 
clients. ARC is actively involved in projects ranging from 
Human and Soil metagenomics to Macadamia whole 
genome sequencing and Listeria sequencing for 
serotyping. On the genotyping side, the ARC core facility 
is involved in two big national projects, namely the Beef 
Genomics Project and the Dairy Genomics Project 
funded by the DST-TIA. Both these projects are run in 
collaboration with the cattle breeding societies, 
Universities and breed service providers and over 10 000 
animals have been genotyped to date. As part of the full 
service, DNA extraction for these samples were 
performed in house with the automated Hamilton robotics 
system. The genotyping facility has recently been 
upgraded with a new iScan imaging instrument and the 
Tecan automation system, that enables the genotyping 
team to process up to 576 samples in three days with 
current technology and 2304 samples in three days with 
the new Infinium XT kits that will be available as custom 
design. Two new technologies were adopted in the last 
financial year, namely Bionano optical mapping and 
Nanopore sequencing. Both these technologies are 
being optimized and have had some success in obtaining 
data from DNA and RNA sequencing and DNA molecule 
optical mapping. 

OVERVIEW AND HIGHLIGHTS OF RESEARCH AND THE 
INNOVATION SYSTEMS

Laser Capture Microdissection.

HE work done by the Research and Innovation TSystems (RIS) programme of the ARC primarily 
supports two of the organisation's strategic goals:

• Strategic Goal 3: To generate knowledge and 
 technologies for the conservation and utilisation of 
 natural resources;

• Strategic Goal 4: To generate knowledge, solutions 
 and technologies for food safety, quality and 
 improved efficiencies in the agriculture value chain.

However, the research of the RIS programme also 
overlaps with the work done in the Crop Sciences and 
Animal Sciences programmes and thus supports both 
Strategic Goal 1: To generate knowledge and tech-
nologies that will enhance the efficiencies in crop based 
agriculture, and Strategic Goal 2: To generate knowledge 
and technologies that will enhance the efficiencies in 
livestock, wildlife and aquaculture based agriculture.

Research in the RIS division focuses on biotechnology, 
agricultural mechanization and engineering, and natural 
resource management (soil, climate and water). With a 
wide range of services, development and research 
functions for technologies in areas such as genomics, 
phenomics, remote sensing, agricultural systems 
modelling and engineering systems.
 
The main sites of operation for the RIS programme are 
Onderstepoort, Silverton and Arcadia, all in Pretoria, but 
the programme is strategically-positioned across most 
campuses of the ARC. Achievements attained by this 
programme under various ARC programmes for the 
financial year 2017/18 are highlighted below.

Research focusing on Biotechnology

ARC-Biotechnology Platform - Largest 
Genomics Facility in Africa

ARC-Biotechnology Plat form (ARC-BTP) was 
established in 2010 to service the South African scientific 
community as a cutting-edge genomics facility. It grew 
over the last years into one of the best-equipped and 
largest genomics facilities in Africa.  Currently the facility 
hosts a number of technologies including Illumina next 
generation sequencing platforms, the HiSeq 2500 and 2 
MiSeqs, the Bionano Irys optical mapper, 3 Hamilton 
robotic systems dedicated to DNA extraction and 
Sequencing Library preparation, the Illumina iScan with 
Tecan automation enabling 24 Infinium SNP beadarrays 
to be processed simultaneously, the Zeiss PALM laser 
capture microdissection microscope and 3 Oxford 
Nanopore MinION long read sequencers. Combining 
both geno-mics and bioinformatics experts, ARC-BTP 
core facility performs a vast array of genomic techniques 
and provides services ranging from high throughput 
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The facility provides services predominately to the 
agricultural sector and academic institutes. Extensive 
engagement with researchers in diverse research pro-
grammes of vegetables and ornamental plants, animal 
sciences, grains and fruits. External clients have largely 
come from academic institutes including Stellenbosch 
University, the University of Pretoria, the University of 
Witwatersrand, and the University of KwaZulu-Natal. 
Furthermore, the ARC has provided sequencing services 
for other national institutes such as the CSIR, the Sharks 
Board, SANBI and the NHLS. A major collaboration that is 
ongoing is with the African Orphan Crop Consortium, 
which aims to sequence the genomes and transcriptomes 
of over fifty orphan crops species. The ARC has provided 
transcriptome sequence data for this project. Sequencing 
services in particular have covered a broad range of 
applications from bacterial genome and transcriptome 
sequencing, metagenomics, microsatellite discovery, de 
novo trans-criptomes and genomes, host-pathogen 
interactions, ChIP-seq, high-throughput differential 
expression analysis and rare-variant detection.

 South African Drakensberger.

Molecules being generated and analyzed with Bionano Irys 
optical mapper (left). Real-time long read sequencing using 

the Oxford Nanopore Technology (right).

sustainably produce high volumes of genotypic 
information and imputation is one such strategy. 

The ARC embarked on a project developed to establish 
and validate genomic imputation, as a cost saving 
predictive method of inferring missing genotypic 
information that was not physically genotyped, for a 
prominent Sanga beef breed, the SA Drakensberger. 
Imputation allows accessing high-density information at 
lower cost, more animals to be genotyped, imple-
mentation of genomic strategies such as genomic 
selection for SA breeds and possibly improve the uptake 
of “genomics” by farmers .

Breed-specific SNP parameters, such as minor allele 
frequency (MAF) and linkage disequilibrium (LD) 
patterns, which might influence the ability to impute SNPs 
were characterized for the SA Drakensberger followed by 
running and validating imputation using the FImpute 
software. Initial imputation runs, produced high accuracy 
estimates (mean accuracy: 98.1%), which improved with 
a larger reference population size (mean accuracy: 
98.5%) and closer genetic relatedness (mean accuracy: 
99.4%). 

Results showed that imputation could be a viable 
genomic strategy that can be optimized for the SA 
Drakensberger breed, in terms of the reference popu-
lation size and composition as well as choosing the most 
informative SNPs. Results might furthermore be 
transferable to other South African Sanga breeds and can 
be applied towards implementing more powerful 
genome-wide association studies as well as genomic 
selection in the future. 

Genotype imputation as a genomic strategy for 
the SA Drakensberger beef breed

The hardiness of Sanga (Bos taurus africanus) beef 
breeds and their competitive performance in SA 
production systems, both intensive and extensive, has 
sparked interest in incorporating DNA information in 
breed improvement efforts. The subspecies was 
developed from crossings between Bos taurus and 
indicus subspecies and is therefore believed to be 
heterogeneous on the genomic level. DNA information 
will, hence, further serve to elucidate their ancestry and 
adaptive mechanisms. 

Genomics-based methodologies, however, require the 
generation of high-density genotypic information for 
numerous animals to be able to make scientifically sound 
and accurate selection decisions. The high costs of 
acquiring genotypic profiles per breed, considering the 
fact that SA has ±30 beef breeds, has impeded the 
application of these methodologies. There is therefore a 
need for scientific strategies to cost-effectively and  Illustration of Imputation as a genomics strategy.
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Nguni/Mbuzi                                                 NC Skilder

Xhosa Lob                                       South African Boer

South African indigenous goat population.

Gene expression profiling of South African 
Indigenous Goat Breeds in search of genes 

associated with growth and meat quality

South African goat production is estimated at about 7.8 
million, 63% of which are raised in communal farms in the 
rural areas. Of these 7.8 million goats, only a small per-
centage is slaughtered and sold in the commercial 
industry making South Africa a low chevon (goat meat) 
producing country despite the high number of live goats. 

The ARC established a research programme focusing on 
the application of genomic tools to improve productivity 
and robustness of indigenous goat breeds. The project 
investigated the growth on commercial and village goat 
populations when raised under different production 
systems followed by screening for candidate genes that 
have the potential to be used in molecular breeding, 
particularly to address the issues of growth performance 
and meat quality faced by chevon industry in South Africa. 

Principal Component Analysis and Admixture analysis  
showed that the Northern Cape Skilder/Speckled and the 
South African Boer are distinct as compared to other 
ecotypes. The Mbuzi, Village and Xhosa Lob population 
formed one big cluster and further separated into 3 sub-
clusters, where the Pella Village population was shown to 
be distinct from the two populations in that cluster. 
Carcass evaluation shows that the SA Boer is a better-
performing breed in terms of growth and meat yield, 
followed by the NC Skilder, Xhosa Lob and Pella Village 
goats. Forty-six genomic regions in 2412SNP were 
associated with meat quality traits and were distributed 
across 17 chromosomes. Potential candidate genes 
associated with weight and carcass characteristics 
(PRKCA, PDE4DIP, CADPS2, AASS, PGD, VAV3, 
TBC1D5, ADCK1, ARID1A and GRID2) were reported. 
These findings suggest that the South African goats have 
a potential in the chevon industry and the results can be 
used in breeding programmes. 
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Principal component analysis (top) and ADMIXTURE (bottom) based 
population structure of the South African goat populations revealed 

the existence of the two bloodlines as well as a cross between those 
lines within the NC Skilder population. The gene pool is represented 
by colours and the length of the bar is proportional to the estimate 

probability of membership.

Genome-wide plot of -log10(p-values) for association of SNP loci with 
meat quality traits.
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Research focusing on 
Natural Resources 

(Soil, Climate and Water)

Soil Classification in South Africa takes a 
step forward

A revised edition of the Soil Classification System for 
South Africa was prepared for publication. The book was 
authored by the Soil Classification Working Group, 
working in close collaboration with ARC, who will be the 
publishing agent for the book, through ARC-Soil, Climate 
and Water. Since the previous edition ("Blue Book") 
appeared in 1991, the level of knowledge concerning soil 
classification, mainly from databases and other national 
sources of information, have increased. The latest 
edition, while having the same basic structure (soil form 
and family) as the previous edition, has a number of 
improvements. 

One of the new aspects is the separation of natural soils 
from Anthrosols (affected by human activities), since 
such soils occur more and more within South Africa and it 
is important to be able to characterize them systemati-
cally. The revised system is an open-ended system 
allowing easier incorporation of deeper soil horizons into 
the formal classification. Such deeper horizons often 
have important implications for soil water movement and 
storage, with associated consequences for crop yields 
and land suitability. A number of definitions of the diag-
nostic horizons have been improved and there are 
several new horizons, such as the peat horizon (to 
accommodate high organic carbon soils), the gypsic 
horizon (to accommodate their occurrence in drier parts 
of South Africa), the albic horizon (formerly the E horizon 
but with the emphasis now placed on bleaching), the 

gleyic horizon (to accommodate structured material with 
signs of wetness) and the lithic horizon (former litho-
cutanic horizon).

New variants of the orthic horizon, pedocutanic horizon, 
alluvial horizon and hard rock horizon have also been 
introduced. With the increased number of possible 
horizon combinations, there are an increased number of 
soil forms (135, up from 78 in the previous edition), 
improved and updated definitions of horizons, and range 
of new photographs (including horizons, features and 
Anthrosols).

It is anticipated that the revised system will quickly 
become accepted and used both by soil surveyors in the 
field as well as academics and other trainers in the field of 
soil classification and land evaluation. This will make a 
significant contribution to the consistent and scientifically 
based way in which soils are classified in South Africa.

Modelling rainy season characteristics and 
drought in relation to crop production in the 

Luvuvhu River catchment of the 
Limpopo Province

The agriculture sector is increasingly vulnerable to 
population growth, high input costs, climate variability 
and climate change across the whole of South Africa. 
Agricultural production varies significantly from year to 
year, due mainly to climate risks that affect the country. 
The frequencies, means, extremes, deviations, exce-

The cover of the revised edition.

Top left to bottom right - acidic podzol profile from Western 
Cape;  deep friable red apedal profile from the Highveld; 

prominent sesquioxides mottling due to fluctuating seasonal 
water table; horizontally laminated man-made chemical mine 

waste with strong chemical alteration.
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dance of thresholds, spatial variability and trends of 
agroclimatological parameters are important for assess-
ing and managing agricultural risk. This study was 
necessitated by the common lack of useful packaging for 
the agroclimatological information to help farmers and 
decision-makers. The Water Research Commission of 
South Africa (WRC) funded the study and the main aim of 
the project was to investigate rainfall characteristics, 
drought and floods with reference to crop production, in 
order to assist the farmers to maximize productivity 
through utilization of weather and climate knowledge. 

The project improved the station network in the catch-
ment by installing four automatic weather stations. Prior 
to the project, there were six operational ARC weather 
stations in the Luvuvhu River catchment, and most of the 
stations were in the upper parts of the catchment while 
the lower parts were under-serviced. The ARC stand-
alone patching tool was developed in the project to patch 
missing climate data, in order to provide complete and 
reliable data for various users. The tool patches missing 
values of daily minimum and maximum temperatures, 
rainfall, solar radiation, water vapour pressure and wind 
speed. 

The results of the study revealed that based on rainy 
season characteristics, the elevated south-western 
regions are favourable to maize production, while the 
north-eastern plains are not suitable for maize produc-
tion. Planting a 120-day maturing maize crop in October 
and December would pose a high risk of frequent severe 
to extreme droughts during flowering to grain-filling 
stages in low rainfall regions and high-moderate rainfall 
regions, respectively. Overall features of drought condi-
tions in the future indicated that climate change would 
enhance the severity of drought across the catchment. 
Flood frequency analyses indicated increasing floods at 
greater probability of exceedance for all return periods. 
The project developed a web-based decision support 
tool, titled the Luvuvhu Agroclimatological Risk Tool 
(LART). The tool comprises a functionality that will enable 
the user to obtain agroclimatological risks for different 

maize crop varieties for a planting window starting in 
October to January. Another important feature of this tool 
is the functionality of using climate forecasts obtained 
from the national forecasting centres. Stakeholder 
involvement was conducted in a form of various work-
shops where project team members visited various sites 
in the Luvuvhu River catchment. The main aim of the 
visits was to present the seasonal forecast released in 
November by SAWS, in preparation for the agricultural 
season ahead.

Rain for Africa Project

Advice for your own farm on your phone

The Rain for Africa (R4A) project has developed a mobile 
phone 'App' called “AgriCloud”. It was developed to 
address a gap in information currently reaching small-
scale maize farmers in South Africa. 

The first version includes two main parts, namely planting 
advice for the next 10 days and spraying advice for four 
periods during the upcoming three days, both based on 
weather forecasts and crop information. AgriCloud is 
available for smart cell phones and can be downloaded 
from the Google Play Store.  Alternatively, the information 
is available via sms after registering using an USSD short 
code on any type of phone.

The App is designed for use by extension staff so that they 
can assist by registering a number of small-scale farmers 
and thus help to optimise production, in line with the 
current season's weather conditions. They can obtain 
advisory information for their particular location to help 
them improve their farm management decisions.

A unique aspect about AgriCloud is that it is available in 
nine languages, namely isiXhosa, isiZulu, Sepedi, 
Sesotho, Setswana, Tshivenda, Xitsonga, Afrikaans, and 
English. All the screens and messages appear in the 
selected language. Another unique aspect is that 
AgriCloud includes feedback via the crowd-sourcing of 
weather observations and rainfall measurements.The LART decision support tool home web page.

Stakeholder involvement conducted by agrometeorology team 
members at the Luvuvhu River catchment area.
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The opening screen of AgriCloud App where one selects to add 
farmers or view advisories, or enter weather observations.

Small-scale farmers in the field using a cell phone to obtain 
AgriCloud advisories.

AgriCloud provides the farmers with updated information 
about suitable conditions for planting maize. This is 
calculated according to the amount of rainfall received in 
the past 10 days, and the probability of receiving rainfall in 
the next 10 days for the specific latitude and longitude of 
the farm. 

It provides information to a farmer in his/her hand from the 
phone for their own farm.

AgriCloud App showing the crowd-sourcing of weather observations in 
order to earn credits (left). Example of AgriCloud App output of the 
planting advisory showing days that are unfavourable in red (right).
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During 2017, the R4A team conducted Agromet work-
shops to share the seasonal outlooks with small-scale 
farmers and extension officers in 28 districts across 6 
provinces. More than 45 such workshops were held and 
about 1400 farmers completed the survey forms and 
nearly 350 extension officers attend the meetings.

Some of the results include the fact that they prefer to 
receive the weather information in their mother tongue 
and about 70% currently only receive such weather 
forecasts via TV or radio stations.  However, often the 
information covers a large area with a range of climatic 
conditions, and it not specific to their location. About 50% 
of these farmers grow maize, while others cultivate 
vegetables and many keep livestock especially cattle and 
goats. More of the small-scale farmers in the peri-urban 
areas have smart phones than those in rural areas of 
each province.  

This highlighted the gaps in communication of informa-
tion and directed the R4A team to develop the interactive 
USSD system to provide the agricultural advisories via a 

Agromet workshops held with small-scale farmers to explain about 
the R4A project and deliver the seasonal forecast during second half 

of 2017.

Farmers completing the survey forms being assisted by ARC and 
extension staff following the Agromet information workshops.
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The HydroNET platform integrates data and information to provide 
services via computer and/or cell phone based Apps such as 

AgriCloud.

simple cell phone to areas without a 3G signal. Other 
aspects included in the R4A project are a digital delta 
platform, HydroNET, and Weather Toolbox which enable 
efficient sharing of data and information as well as the 
development of customised applications. These are to be 
developed further into applications for clients across a 
range of sectors related to agri-business as the available 
weather, climate and agricultural information is pertinent 
to their operations as well. 

Using such a platform, a wide range of data and models 
are used to integrate the various aspects of the influence 
of climate on agricultural production and food security.

Research focusing on Agricultural 
Mechanisation and Engineering

Review and update the South African 
Irrigation Design Manual and Irrigation

User Manual

The Irrigation Design Manual and the Irrigation User 
Manual, both written and published by the Agricultural 
Research Council's Agricultural Engineering Campus is 
now in the process of being updated with funding from the 
WRC. An opportunity to influence irrigation water use 
efficiency across a wide spectrum of stakeholders has 
been identified in the urgent need for the revision and 
updating of both these manuals, which are used exten-
sively for designing and training of irrigation designers 
and managers. It is also used as a platform for sound 
irrigation designs and management of irrigation systems 
in South Africa. The newest information and technologies 
will be included in both manuals and drafts of both 
manuals have been completed. 

Irrigation design and user manuals are used for designing and 
training.

Water Resources Management Services 
for Provinces 

South Africa is a water scarce country and water 
resources management is of huge importance. Engi-
neers of the ARC assisted a number of small scale 
farmers with irrigation systems to apply water correctly to 
grow vegetables and to improve farmer productivity and 
food security.

The ARC also performed an investigation for the 
Directorate Water Use and Irrigation Development of the 
DAFF on a project where 16 boreholes were equipped 
with windmills in the North West Province.

The purpose of the investigation was to assess whether 
each installation was done according to the specifica-
tions and to what measure it satisfied the purpose of 
providing a sufficient supply of drinking water for the 
dependent livestock of small scale farmers.  

Evaluation of boreholes equipped with windmills.

Enhancing agricultural capacity in the 
Union of Comoros

The Union of Comoros is a United Nations designated 
Least Developed Country. Despite good rainfalls and 
agricultural potential, the Comoros labour is under 
tremendous developmental deficit and experiences 
endemic chronic food insecurity. The principle rationale of 
this project is the implementation of a pilot agricultural 
station where sustainable and commercial agricultural 
practices shall be demonstrated to mainly small-scale 
farmers of the Union of Comoros. It is expected that this 
shall become the agricultural hub whose impacts should 
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harness local agricultural capacity and establish the 
agricultural sector as the bedrock of food security, creating 
employment and consequently pushing back the frontiers 
of poverty. ARC undertook a topographic survey of the 
area as identified by the Union of Comoros and designed a 
drip and sprinkler irrigation system to grow crops. It was 
complimented with mechanisation services to cultivate 
the area.

Irrigation equipment evaluation
 
ARC is an independent evaluation authority on the 
performance of irrigation equipment and systems. Both 
laboratory and field evaluations are carried out according 
to locally-developed and internationally-recognized 
standards and procedures. The irrigation equipment such 
as sprinklers, drippers, micro sprayers, filters and hydrau-
lic valves is tested and evaluated in two laboratories of 
ARC to determine the performance and quality of irrigation 
equipment. It is the only irrigation equipment testing 
facility in the SADC region and is well-positioned to 
determine whether such equipment is suited for South 
African conditions to ensure optimal water use efficiency. 
The laboratories form part of the ARC's national assets 
and are constantly upgraded and maintained to perform 
quality testing according to international and national 
standards. The demand on our already scarce water 
resources is increasing. It is therefore of the utmost 
importance that the agricultural sector, which uses 60% of 
the country's water, has to take all possible steps to 
improve its water usage efficiency. Amongst the many 
ways to save water, efficient irrigation equipment and 
even more the correct use of it is of utmost importance. To 
ensure functional efficiency and the ultimate success of 
irrigation systems, the equipment that is used in these 
systems must comply with certain performance stan-
dards.

Dripper test bench to determine the performance of drippers.

Irrigation Training for sustainable 
irrigation

ARC trained farmers in Irrigation and Mechanisation 
technologies to grow Barley for Beer- an externally- 
funded project of the Small Enterprise Development 
Agency (SEDA). The farmers have been identified in the 

Gauteng area to grow barley to brew Heineken beer.  The 
first part of the training took place in August 2017, on the 
engineering aspects of “Irrigation system operation and 
management”. The training material used was the 
“Irrigation User's Manual” of the ARC and PowerPoint 
presentations that were developed to address all the 
different important aspects of irrigation. The farmers that  
participated were of a very high standard and the discus-
sions were very good. The classroom lectures were also 
complemented with a visit to the Irrigation laboratory 
where the importance of good functioning equipment was 
demonstrated. This was all followed up with individual 
visits to the farmers to assist them with managing their 
irrigation system.

The ARC provided a lecture on “Sprinkler and Drip 
design” for sustainable irrigation at UNESCO-Institute for 
Water Education (UNESCO-IHE) based in Delft, The 
Netherlands to a group of 12 students that attended the 
Master Degree programme and they came from 10 
countries: Bolivia, Ghana, Jamaica, Kenya, Malawi, 
Mauritius, Nepal, Pakistan, Swaziland and Tanzania. 
Apart from the formal lectures, they also completed 
assignments to complete the Module.

Thirteen extension staff of TsGro in Malelane that serve 
smallholder farmers that grow sugarcane in the Nkomazi 

area was trained by ARC researchers on the Engineering 
aspects of Irrigation System Management. The training 
material that was used was the “Irrigation User's Manual”  
and this was complimented by discussions, example 
calculations with their specific irrigation systems and 
individual testing of their understanding of irrigation 
system principles. 

Investigating drying methods to promote 
modified ventilation solar drying

Hot air drying is a popular preservation method for fruit 
and vegetables. The current shortcomings of open air 
solar drying, which include product quality loss, inhibits 
smallholder farmers to have sustainable drying busi-
nesses. In addition, conventional drying technologies 
such as a convective oven dryer have relatively high 
running costs and with the rapidly increasing electricity 
tariff of South Africa, it is not a sustainable drying techno-
logy. 

Agricultural Research Council Annual Report  •  2017/1862

UNESCO-IHE Master Degree Students.



Considering the solar radiation, which can be above the 
317W.m-2- 1016 W.m-2, depending on the Province, this 
investigation included a greenhouse solar dryer with 
modified ventilation and comparatively analysed its 
performance with that of a convective oven dryer and 
open-air solar dryer.  The modified ventilation solar dryer 
performance was found to be better than that of open-air 
solar dryer’s in preserving the quality of mango. It was 
concluded that a modified ventilation solar dryer could be 
applied for large scale drying applications. Mango was 
dried within an acceptable drying period and the drying 
kinetics are similar to that of a convective oven dryer. This 
drying technology is useful for smallholder farmers as it is 
a relatively cheaper alternative, preserves product 
quality and promotes the use of sustainable and renew-
able energy.  In addition, consumer studies done indi-
cated a higher preference for 3 mm mango dried in a 
modified ventilation solar dryer. Dried mango has a 
relatively high monetary value in South Africa and there is 
potential of establishing a market in provinces such as 
Kwazulu-Natal where most consumers are not aware of 
mango products.

Mechanization support to CA smallholder 
farmers - rolling over to new areas to benefit 

more farmers 

The project of Mechanization Support to smallholder 
farmers for Conservation Agriculture (CA) mainly in 
Balfour and Daggakral areas in Mpumalanga Province 
has been ended by a farmers' day held on 6 April 2017 
after running over 6 years. More than 120 emerging and 
smallholder farmers in the areas were supported. The 
farmers were benefited through no till demonstration, 
training, technical advice, diagnostic service and 
technical calibration for grain crop production. Based on 
all the positive impacts and benefits received by farmers 
in Mpumalanga Province, the project has been extended 
by external funder to cover more areas in Northwest 
Province so as to support more emerging and small-
holder farmers in conservation agriculture for another 
three years from 2017 onwards.
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Using Crop Breeding And Engineering 
Principles To Produce Advanced Biofuels

Feedstocks are key in biofuels processes; they are the 
major driving force in the overall cost of the production 
processes. There are various feedstock identified in 
South Africa for biodiesel and renewable diesel that 
include sunflower, soybean and canola. The ARC has 
been exploiting selected cultivars of sunflower for 
production of renewable (green) diesel, which is known to 
meet the requirements for use in a diesel engines.

South Africa's white paper on Renewable Energy high-
lights the aim of achieving 2% to 5% penetration level of 
biofuels in the national liquid fuel supplies, which currently 
stand at 400 million liters per annum. Sunflower, canola 
and soybeans have since been proposed for the produc-
tion of biodiesel in the country. Biodiesel from plant oils is 
widely considered to be an eco-friendly, renewable 
energy source and a suitable replacement for petroleum 
fuel-derived diesel. Sunflower is one of the main oil crops 
in South Africa and one of the biofuels feedstocks 
mandated by the SA Government for biodiesel produc-
tion. Indeed, mandatory blending with renewables will 
soon be applicable at various filling stations in SA.  
Among other benefits, such as environmental mitigation, 
the biofuels industry is believed to have potential to 
ensure job creation and increase food supply through 
expanded agricultural production that will also see a 
further development of 1.4% arable land from the current 
14%. Globally, the combined production of bioethanol 
and biodiesel has risen since the year 2000. 

ARC intends to develop the state-of-the-art prototype 
hydro processing system for renewable diesel production 
utilizing sunflower material (oil, heads and/or stalks) as 
feedstock.

Currently, the critical challenges in the development of the 
renewable diesel process will be to:

• determine the optimal physiological maturity of 
 sunflower, with the maximum seed oil yield and 
 suitable moisture content;

Mango being prepared for drying.

Conservation agriculture farmer demonstration
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• chemically characterize sunflower feedstock (e.g. oil, 
 plant stalks and heads at varying maturation stages) 
 and the resulting renewable diesel it produces;  

• establish the optimal parameters for the co- 
 hydroprocessing of sunflower oil and bio oil such as 
 temperature, pressure, type of catalyst, biomass-to-
 catalyst ratio and synergistic effects;

• develop a continuous catalytic-based hydro proces-
 sing reactor system; and

• evaluate the techo-economic feasibility of the 
 renewable diesel production system.

Selected sunflower cultivar for production of renewable diesel
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AGRICULTURAL ECONOMICS & CAPACITY DEVELOPMENT

THE Agricultural Economics and Capacity Deve-
lopment division predominantly supports Strategic 

Goal 5 of the ARC, which focuses on translation of 
research outputs. This is done through three dedicated 
programmes:

• Smallholder Agricultural Development which 
 entails extension support; diagnostic and analytical 
 services; targeted development initiatives; and 
 farming systems research, focusing on smallholder 
 farmers.

• Agricultural Economics and Commercialisation 
 deals with enhancing sector competitiveness by 
 facilitating access to intellectual property for com-
 mercial exploration; development support for agricu-
 tural enterprises; and SMMEs as well as agricultural 
 economic analysis, providing decision support and 
 establishing the impact of our R & D.

• Training and Extension relates to training and 
 information services to farmers and extension staff. 
 Access to relevant technical information from the 
 ARC contributes extensively to sector productivity, 
 especially of  smallholders.

Smallholder Agricultural Development

A joint partnership with universities of KwaZulu-Natal, 
Limpopo and Fort Hare was initiated in 2014 with seed 
funding of R6 million from the ARC. This Centre of 
collaboration for smallholder development produced 31 
peer reviewed publications this year. The universities 
contribute student fees; share resources; and share 
supervision of students with ARC scientists. The 
research focus was on production and processing 
technologies for smallholder farmers and entrepreneurs 
with emphasis on climate change. The overall number of 
peer-reviewed publications since inception (2014-2017) 
is 60 journal articles and 2 book chapters. Of the 53 
students enrolled since 2014, 30 have graduated in 
2017/18; these include 6 PhD and 24 MSc Degrees. 

The development of the ARC information hub mobile 
application was completed this year and deployed to 
ARC and Public Sector Extension staff for testing and 
feedback. The mobile application currently hosts 158 
manuals related to plant and animal production, agro-
processing, plant and animal health information deve-
loped by researchers across the ARC. The mobile 
application also caters for information on ARC training 
services to the sector and early warning information for 
improved risk management in the sector. 

The app development includes a Content Management 
System (CMS) that allows for the continuous update of 
information by the ARC. Currently, the app is available on 
the play store for android phones as well as on web on 

www.archub.co.za. The Economic Analysis unit com-
pleted four impact studies in 2017/2018. These studies 
all indicated positive and high returns to investment in 
ARC-R&D programmes. An economic impact study 
conducted with the University of Arkansas, USA, found 
that every Rand  invested in the ARC's wheat breeding 
programme (1992-2015) generated a return of R4.49. 
Another study on wheat quality standards in SA found 
that due to the stringent quality standards, higher than 
international benchmarks, investment in breeding for 
quality has not yielded positive returns. An economic 
evaluation of the ARC's National Beef Cattle Impro-
vement Scheme recommends continued investment in 
beef cattle research as this investment benefitted the 
industry from the first year of investment. It continues to 
benefit the sector 22 years after investment. Returns to 
investment from the beef cattle research scheme where 
32%.  A study of the ARC's tobacco breeding programme 
found that the programme had also yielded positive 
benefits. The Unit continued its efforts to integrate socio-
economic work into ARC's research programmes and 
promoted multi-disciplinary research through joint 
proposal writing and joint implementation of projects 
across ARC programmes. 

The Unit's continued involvement in the New Gene-
rations Vaccines project implemented by ARC and 
funded by IDRC, produced essential information to build 
a business case for manufacturing and roll out of live-
stock vaccines. More than thirty presentations (papers 
and posters) were delivered by ARC Economists at local 
and international conferences. 

Apart from the Annual Conference of the Agricultural 
Economics Association of South Africa (AEASA) in 
September 2017, the ARC organised a workshop with 
Universities of Pretoria, Limpopo and Fort Hare through 
the Centre of Collaboration (CoC) on Economics of 
Agricultural R&D. A poster presentation based on the 
CoC won the award for the best poster at the AEASA 
2017 conference. The Unit produced seven scientific 
publications, and more than twenty 20 popular articles. 

ARC Information Hub mobile application showing different types of 
production manuals shared with Farmers and Extension 

Practitioners.
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Strategic information Management

A contract between the DRDLR and an ARC/Entsika 
consortium to analyse the ±2100 farms in the Pro-active 
Land Acquisition Strategy (PLAS) was signed in June 
2017. Entsika sub-contracted the ARC to develop the 
analytical toolset required, conduct the analysis of the 
extensive dataset and compile science-based reports on 
the results. Initial work related to team establishment, 
developing the toolkit and database and setting up an 
expert panel with experts in land use planning, GIS 
systems, agricultural economics and commodity scien-
tists, mostly senior ARC researchers. All farms are 
categorised in terms of viability whilst risks and limitations 
are specified and recommendations provided. By the end 
of the financial year, roughly 150 farms had been evalu-
ated with the unique method developed, based on five 
main criteria; agro-ecological potential; viability; farm 
infrastructure, beneficiary capability and return on 
investment. It delivers a visual, sequential analysis that 
facilitates informed decision-making. A presentation on 
the method at the Parliamentary Portfolio Committee was 
well received and timelines were adjusted so that the 
evaluation should be finalised during 2018/19. Output 
entails individual, district and provincial reports on the      
± 2100 PLAS farms. Initial trends observed include many 
PLAS farms lacking the agro-ecological potential for 
commercial production, or land size is a constraint. 

Production reported often contradicts land potential. 
Many farms are insufficiently integrated in commodity 
value chains and support utilisation appears limited. 
Risks include security and Infrastructure. A number of 
farms are performing well and some beneficiaries are 
innovative, producing for formal or informal markets. 
Many farms are inherently viable, if key limitations are 
addressed. 

Intellectual property management and 
commercialisation

The ARC has transferred 196 technologies in 2017/18. 
The technologies transferred are onion lines and  
deciduous fruits. Contracts were signed with Hygrotech 
(Pty) Ltd for a period of 8 years and Culdevco (Pty) Ltd for 
a period of 10 years. 

The ARC is confident that the latter will strengthen the 
relationship between agents, the Deciduous Fruit sector 
and ARC for the growth of all South African farmers, with 
specific targets for black agri-pome entrepreneurs into 
the industry value chain. The Pome (apples & pears) fruit, 
table grape and stone fruits have been released interna-
tionally.

Information Dissemination and Stakeholder 
Engagement 

The ARC participated at the 4th International Agricultural 
and Animal Resources Fair as part of the South African 
delegation led by DAFF to Abidjan in Cote D'Ivoire in 
November 2017. The ARC also won the Best Exhibition 
Award at the organisation's inaugural participation at the 
Innovation Bridge held at Gallagher Estates on 15 
September 2017. The Innovation Bridge (IB) is an 
initiative that bridges the gap between technologies and 
the market. The ARC won the Best Exhibition Award that 
brought R50 000 cash prize from the Department of 
Science and Technology and R5 000 Voucher from Spoor 
& Fisher Attorneys for Trademark Registration.

Biometric Services

The unit aims to provide a Statistical service within the 
ARC and for private institutions, constituting a quality 
audit of all scientific information disseminated. It deals 
with experimental design, data analysis and interpreta-
tion, statistical training and assistance with reports, 
articles and theses. Biometry adds value to research 
through proper statistical planning, data analysis and 
interpretation of results and review of publications for 
statistical correctness.

The Biometry team of 8 members provided 1188 consul-
tations to 232 external clients from industry and the 
private sector. From the public sector, 24 clients were 
provided services, as were 138 clients from 11 tertiary 
institutions, including 30 teaching staff and 108 students. 
Biometry reviewed 36 external publications. The team 
was involved in 3 publications as co-author with external 
collaborators and attended 2 PhD defences and one MSc 
defence. Two training courses were presented, one at 
AGRON to 8 researchers and one at University Pretoria 
to 26 students and lectures. The Biometry team also 
provided 1943 consultation services to ARC researchers 
across all campuses and divisions, dealing with 240 
current projects, 20 proposals and the review of 42 
publications. The unit divided its effort into 62% for ARC 
clients and 38% for external clients. The team co-
authored 17 publications with ARC collaborators and 
presented 2 papers at international conferences and 
three nationally, whilst co-presenting seven posters and 
three papers. Training on basic statistics and excel was 
given to 84 and 51 researchers, respectively. Biometry 
was part of the ARC exhibition during the African 
Combined Conference at Bridgeways, Century City in 
Cape Town in January 2018 and also gave a promotional 
presentation and exhibition at the ARC Professional 
Development Programme (PDP) conference. 
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OVERVIEW AND HIGHLIGHTS OF HUMAN RESOURCES 
AND LEGAL SERVICES

UPPORTING the core business divisions, the ARC Shas several strategic functions, namely human 
resources; marketing and communications; finance; 
information technology and communication; facilities 
management; risk and planning; and internal audit, all 
organized under the Administration and Corporate Affairs 
division and led by different executives and managers. 
These groups operate from the ARC's main office in 
Pretoria and aim to achieve good governance, financial 
sustainability and a high performing and visible organiza-
tion.

The various units in this division operate mainly from the 
head office but have representatives in all other ARC 
locations. Achievements attained under the Admi-
nistration and Corporate Affairs programme for the 
financial year 2017/18 are highlighted below:

Administration and 
Corporate Affairs Programme

Human Resource Division

Over the last financial year reporting period Human 
Resources division has achieved progress in the areas of 
HR planning, talent management and attraction, human 
resource development, HR visibility through exhibitions. 
The employee morale remains a challenge due to the 
current economic conditions however we managed to 
maintain a harmonious working relationship and impro-
ved the level of trust with organised labour as a key stake-
holder of Human Resources. During this period, the 
ability to achieve some results was still adversely affected 
by inability to fill critical vacancies and financial con-
straints, including staff turnover and decline in funding. 
With numerous cuts in both headcount and funding, the 
HR function has been struggling to cope and is operating 
at a minimum level.

HR continues to play a critical role within the ARC. Our 
organizational success depends on the high level of skills 
and professionalism of our people. Our Human Re-
sources is an evolving function, moving from being too 
administrative to contributing at a strategic level of the 
organisation. Best practices show that the HR profession 
has increasingly moved towards customer focus and 
plays a strategic role in organisations. 

The following areas summarises the key performance 
areas within Human Resource division:

Employment Equity

The ARC headcount for the reporting period was 2983, 
which included 2327 permanent and 656 temporary 
employees. The scientific capacity of the ARC continues 
to hold 96% of the total headcount. The black employees 
occupy 74% of the total population of employees. The 

ARC has a staff turnover of 4.06%, which is an increase 
from the previous year but remains low for a knowledge 
organisation, however a loss of a qualified professional in 
a scarce and/or critical skill area remains a challenge to 
the organisation, as it means loss of capacity for certain 
projects. 

Human Resource Development

Human Resource Development is a critical enabler for 
sustainable growth of the ARC, the agriculture sector and 
for South Africa's science and technology capabilities. 
Accordingly, the ARC has implemented a special-
purpose training vehicle, the Professional Development 
Programme (PDP) and the Training and Development 
interventions for employees. The investment in training 
and development initiatives together with the introduction 
of the Competency framework for Researchers and 
Research Technicians has improved the skills and 
competency levels of staff within the core business 
environment. 
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These programmes are aimed at developing and 
improving skills among employees, as well as training 
young scientists for careers in the ARC and the sector in 
general.

Employee Development

According to the Workplace Skills Plan, the ARC has 390 
staff members who are engaged in formal studies. There 
are currently no incentives to encourage employees to 
acquire senior qualifications. 

However, the numbers of employees studying for formal 
training has increased from the previous financial year.  
In the 2016/17 financial year, this number was 354. 

The ARC managed to achieve an overall 2% spend on 
training both formal and informal as a percentage of total 
salary bill.

Professional Development Programme

 The ARC supported and hosted 237 students during the 
reporting period, through the PDP Programme, with a 
total of 74 students graduating through different Higher 
Educational Institutions with Masters and Doctoral 
degrees. The ARC has increased the hosting of Post-
doctoral fellows to 14. The collaboration with Higher 
Educational Institutions through the collaborative centres 
has improved the relationship with universities through 
various processes including student supervision, 
mentoring, and coaching. Of particular relevance is that 
the PDP provides training most appropriate for work-
place skills that include participation of stakeholders in 
the agriculture sector, particularly the commercial 
agricultural industry.

In addition, talent management enables organisational 
transformation, recruitment and retention of the best 
skilled and high performing employees. 

The Table below gives an indication of the number of staff members per study programme:
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The graph below depicts the number of students and study programs, who are enrolled on the Professional 
Development Programme:

The following graph outlines the number of interns hosted by ARC. These Interns are externally-funded through various 
funding programmes within the sector and have been placed across all ARC Institutes within prioritised areas for 
training.
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Labour Relations

The collective labour relations environment has been stable for the reporting period. The ARC remains highly 
unionized with 2057 employees out of a total of 2327 permanent employees belonging to unions.

The table below contains a summary of terminations for the period under review. 

For the reporting period, 18 employees with Doctoral  and 21 Masters degrees exited the ARC:
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Recognition and Awards

• Dr C Engelbrecht was awarded a C2 rating by 
 the National Research Foundation.

• Dr P Nell was awarded a certificate by the Fertilizer 
 Association of Southern Africa (FERTASA) for 
 successfully completing all eight prescribed modules 
 of the Fertilizer Advisory Certification and Training 
 Scheme (FACTS).

• Dr R Adeleke was appointed as an Extraordinary 
 Professor in the Environmental Sciencesand Mana-
 gement research unit of the Faculty of Natural 
 Sciences at North-West University with effect from 1 
 April 2017.

• Ms Z Mashaba, a PDP MSc student in the 
 Geoinformation Science Programme, was awarded 
 a Certificate of Achievement for Best Student 
 Presenter at the 37th International Symposium on 
 Remote Sensing of Environment for her paper  
 entitled “Evaluating the Influence of Agrome-
 teorological Parameters for Winter Wheat Yield 
 Forecasting”.

• Dr J Botha won the SSSSA silver medal for 
 Best Poster for his poster presentation entitled  
 “Evaluating Various Largescale Rainwater Harves-
 ting and Conservation Techniques on the Fort 
 Cox/Valsrivier Ecotope” at the African Combined 
 Congress  2018.
 
• Dr Z Bijzet served as Chairperson of the Horticulture 
 Session at the Combined Congress, Cape Town, 15-
 18 January 2018.

• Dr M Daneel and co-writers received the Bayer 
 Crop Science Award for Advancement in Nematology 
 for their new book: “Nematology in South Africa:  A 
 view from the 21st century”. The award was pre-
 sented at the 21st Symposium of the Nematological 
 Society of Southern Africa, 7-11 May 2017, Fairmont 
 Zimbali Resort, Balito, KwaZulu-Natal, South Africa.

• Dr E Hajari served as Chairperson for the 
 Agronomy, Horticultural Production and Cultivation 
 Practices Session at the Combined Congress, Cape 
 Town, 14-18 January 2018.

• Dr K Hannweg was elected as ISHS Chair-
 person: Division Tropical and Subtropical Fruit 
 and Nuts. New Chairpersons will come into office by 
 the end of the 2018 International Horticultural 
 Congress (Istanbul, Turkey, August 2018) where the 
 results of the elections will be confirmed by the ISHS 
 Council.

• Dr K Hannweg received the Award of Appre-
 ciation from SANParks on 26 May 2017 for her 
 commitment and unfailing determination to succeed 
 in the propagation of the endangered Pepperbark 
 Tree.

• Dr K Hannweg served as Chairperson of the 
 Indigenous and Medicinal Plants Session at the 
 Combined Congress, Cape Town, 15-18 January 
 2018.

• Mr C Human received 3rd Best Paper Pre-
 sentation Award at the 35th Annual SASAT 
 Congress, Cape St Francis. 5-8 September 2017.

• Dr R Murovhi received a Manuscripts' Re-
 viewer Certificate Award by the Current Agriculture 
 Research Journal.

• Dr M Ngcobo was invited speaker on the topic: 
 “Optimised packaging, cold chain management and 
 containerisation using air modelling” at the 4th 
 International Symposium on Postharvest Pathology, 
 29-31 May 2017 at Skukuza, Kruger National Park. 
 Dr Ngcobo also served as Chairperson of the session 
 on Post-Harvest Disease Control.

• Mr M Penter served as Chairperson of the 
 Horticultural Production and Cultivation Practices 
 Session at the Combined Congress, Cape Town, 15-
 18 January 2018.

• Dr Mucchadeyi was appointed as Associate Editor of 
 Frontiers in Genetics for the speciality section 
 “Livestock Genomics”. 

• Mr Lashmar was awarded second place for “Best 
 PhD Scientific Paper at the 2017 ARC-PDP confe-
 rence held at ARC-VOP from 4-6 September 2017. 

• Ms M Mokolobate received the Red Meat Research
  and Development SA award for 2017 in the category 
 “Young Researcher” on 24 October 2017. She recei-
 ved the award in recognition of the quality of her 
 research and the exceptional contribution that it has 
 made to the Red Meat Industry was held at ARC-
 Animal Production.

• Prof MM Scholtz received the Red Meat Research 
 and Development SA award for 2017 in the category 
 “Outstanding contribution to research”. This award 
 was in recognition of is contribution to research in the 
 Red Meat Industry over a long period on 24 October  
 2017 was held at ARC-Animal Production.

• Prof A Maiwashe received an award from the 
 Livestock Recording Federation for outstanding 
 contribution to the Southern African livestock industry 
 on the 19th October 2017. 

• Prof A Maiwashe's re-application for rating was 
 successful since his current rating expires on 31 
 December 2017. His rating improved from C3 to a 
 higher C2 rating valid from 1 January 2018 until 31 
 December 2023. He is now recognized as an 
 established researcher with a sustained recent 
 record of productivity in the field of animal breeding 
 and genetics.
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• Prof M Makgahlela was awarded a Reviewer 
 Certificate - Journal of Animal Breeding and Genetics 
 on 27 June 2017.

• Dr Ramukhithi was granted the International Tropical 
 Agricultural Conference (TropAg2017) scholarship to 
 the tune of AUD2 500 to attend the conference to be 
 held at Brisbane, Australia.

• Ms A Basson was awarded ARC-Certificate of 
 Excellence, 2nd Prize in Best PhD Scientific Paper by 
 the ARC-PDP Conference held at ARC-VOP from 4-
 6 September 2017.

• Ms M Nkadimeng was awarded ARC- Certificate of 
 Excellence, first Prize in Best Oral MSc Presentation 
 by the ARC-PDP Conference held at ARC-VOP from 
 4-6 September 2017.

• Mr MA Madilindi was awarded ARC- Certificate of 
 Excellence, first Prize in Best Oral MSc Presentation 
 by the ARC-PDP Conference held at ARC-VOP 
 from  4-6 September 2017.

• Ms SJ Mothotse was awarded ARC-Certificate of Ex-
 cellence, 1st Prize in Best Postal MSc Presentation 
 by the ARC-PDP Conference held at ARC-VOP from 
 4-6 September 2017.

• Ms G Pyoos was awarded ARC-Certificate of Ex-
 cellence, 2nd Prize in Best Postal Msc Presentation 
 by the ARC-PDP Conference held at ARC-VOP 
 from 4-6 September 2017.

• Ms S Mdyogolo was awarded ARC-Certificate of Ex-
 cellence, 3rd Prize in Best Postal PhD Presentation 
 by the ARC-PDP Conference held at ARC-VOP 
 from 4-6 September 2017.

• Dr A Jacobs and co-writer were awarded the 
 Douw Greeff prize as co-authors on the research 
 paper published in the 'Suid-Afrikaanse Tydskrif vir 
 Natuurwentenskap en Tegnologie'. They were  
 awarded for their paper “Bacterial population profiling 
 from diesel obtained from fuel stations 29 September 
 2017 in the Atterbury Theatre, Pretoria, South  
 Africa.”

• Mrs C Girgan and co-authors received the best 
 poster presentation award for: “Nematode diversity of 
 the Telperion Nature Reserve”. The award was pre-
 sented at the 21st Symposium of the Nematological 
 Society of Southern Africa, 7-11 May 2017, Fairmont 
 Zimbali Resort, Balito, KwaZulu-Natal, South Africa.

• Mrs C Girgan and co-authors received the 
 second prize for best presentation award for: “Die 
 ekologie en diversiteit van nematodes van die 
 Telperion Natuurreservaat, Mpumalanga, Suid-
 Afrika”. The award was presented at the Student 
 symposium in Natural Sciences, 2-3 November 
 2017, University of Pretoria, Pretoria, South Africa.

• Dr S Lamprecht and co-authors received a merit 
 award from the Protein Research Foundation or

 the best article in a scientific journal for their publica
 tion “Soybean SDS in South Africa is caused by 
 Fusarium brasiliense and a novel undescribed 
 Fusarium sp.” published in Plant Disease 101: 150 - 
 157. The award was presented at the Kronenburg 
 Estate, Paarl on 22 November 2017.

• Ms T Sikhakhane received the Excellence Award for 
 the Best Performance in a Master's Degree at UNISA 
 during February 2018.

• Ms N Mashamba received an award from SAPBA for 
 best MSc student presentation in Plant Breeding.

• Dr T Tsilo received a certificate of appreciation for “his 
 vision, dedication and leadership” as the Associate 
 Editor of the Crop Science and a Member of the 
 Editorial Board of the Crop Science Society of  
 America, during the period from Jan 2015 to Dec  
 2017. 

• Ms H Nienaber and Dr Ian Heyns won the award 
 for the Best Article in Wheat Focus, May/June 2017. 
 The title of their article: “Does herbicide-induced 
 phytotoxicity occur in South African wheat cultivars?”

• Dr G Prinsloo received second place for his 
 article in SA Grain, June 2017. The title of his article: 
 “Plantluise en virusoordrag op koring: waarna om te 
 kyk”.

• Drs H Smit and A Barnard received second 
 place for their article in SA Grain, July 2017. The title 
 of their article: “'n Ketting met 'n swak skakel is 'n 
 stukkende ketting-belangrikste faktore wat die 
 opbrengs van koring beïnvloed”.

• Dr G Prinsloo received second place for his article in 
 Wheat Focus, September/October 2017. The title of 
 his article: “The BIG 3 insect pests on wheat”.

• Dr A Barnard, Dr S Sydenham and Ms H Hatting 
 received second place for their article in SA Grain, 
 November 2017. The title of their article: “The real 
 facts behind preharvest sprouting and aluminium 
 toxicity”.

• Dr T Terefe, et al, won the award for the Best Article in 
 Wheat Focus, November/December 2017. The title 
 of their article: “Detection of Polymyxa graminis, a 
 vector of important soil borne viruses of wheat”. His 
 co-authorswere Dr G Prinsloo, Ms R Roberts, Dr W 
 Botha and Prof B Visser.

• Ms H Nienaber and Dr Ian Heyns won the 
 award for the Best Article of the Year for 2017 
 published in Wheat Focus. Their article, “Does 
 herbicide-induced phytotoxicity occur in South 
 African wheat cultivars?” was published in the 
 May/June 2017 issue of  Wheat Focus.

• Dr D Fourie received the Dry bean industry 
 Achievement Award for her extensive knowledge and 
 experience in dry bean research, excellent negotia-
 tion skills, strategic conception to formulate research 
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 plans, willingness to share knowledge with industry, 
 exceptional leadership, mentorship qualities and 
 positive attitude and enthusiasm towards beans as a  
 commodity. The award was presented at the Biennial 
 DPO Congress held at Klein Kariba Resort, Bela-
 Bela, South Africa on 31 August 2017.

• Dr M Craven and Ms M Van Der Walt won 
 the best publication for September 2017 in the SA 
 Grain magazine. The SA Grain magazine offers an 
 excellent vehicle to trans-fer the ARC knowledge and 
 new technologies to farmers, private companies and 
 funders.

• Dr A Erasmus received the Agricultural Writers SA 
 awards for the Agriculturist of North West and 
 National Agriculturist of the year 2017 in recognition 
 of her important contributions towards the agricultural 
 sector not only regionally, but globally as well. The 
 awards were presented at the awards ceremonies on 
 honouring excellence in agriculture held, respec-

 tively, on 20 October 2017 at Leriba Lodge, Centurion 
 and 10 November 2017 at Bloemfontein.
 
• Dr Fourie received the Distinguished Achievement 
 Award by the Bean Improvement Cooperative as an 
 acknowledgement for a scientist with fewer than 15 
 years of post-graduate service who has demon
 strated outstanding contributions to bean research 
 and/or education. The BIC is an international 
 organization of bean research based in the USA and 
 it hosted its 29th biennial meeting in East Lansing, 
 Michigan, USA from 29 October to 1 November 2017.

• Dr K Mashingaidze and co-workers received the 
 Stress Tolerant Maize for Africa (STMA) Project 
 'Maize Breeding Award' in recognition of the maize 
 breeding team's efforts and for being the Best Maize 
 Breeding team in Southern Africa. The award was 
 presented at ARC, Potchefstroom on 30 November 
 2017.
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INFORMATION COMMUNICATION TECHNOLOGY 
AND INFRASTRUCTURE

Background

he background against which the performance of  Tthe ICT & Infrastructure division is based has 
remained consistent with prior years in that the business 
plan targets have been multi-year. The ICT strategy 
developed in prior years has been fully implemented 
however owing to developments in the ICT industry, 
processes are underway to develop new strategies going 
forward, which will have significant variation to the future 
performance of ICT in the ARC.

Similarly the asset management plan which has been the 
basis of performance planning for Infrastructure has also 
remained subject to multi-year implementation. The as-
set management plan, while also undergoing review, will 
remain one of the key drivers of the division's perfor-
mance going forward.

A brief summary of the division's performance during the 
2017/2018 financial year is outlined below.

Information Communication Technology 
(ICT)

ICT Governance

As part of ongoing governance improvement, the focus 
for the past financial year was on compliance and repor-
ting. Looking ahead, developments around the Cyber-
crimes Bill, Protection of Personal Information (POPI) Act 
and the ever-increasing use of mobile devices will require 
conscious and deliberate incorporation into the ARC's 
ICT governance framework and policies to ensure 
continued good governance, controls and risk mitigation.

South African National Research Network 
(SANRen) Migration

The South African National Research Network 
(SANRen) is an initiative of the Department of Science 
and Technology, through the CSIR's Meraka Institute, to 
build a research network infrastructure that provides high 
bandwidth capacity to research and academic institu-
tions in South Africa. The ARC has had to invest own 
capital to enable its participation due in part to the in-
stances of “last mile” gaps between the ARC campuses 
and the nearest point of entry. 

One of the indirect benefits of the SANREN to the ARC 
has been a significant reduction in operating costs for 
data/voice communications while providing exponen-
tially higher bandwidth capacity. The ARC is now able to
run data, voice and video transmission simultaneously 
without exorbitant costs as well as degraded perfor-
mance. 

ARC is currently engaging SANRen to migrate all the 
remote sites into SANRen. This will enable the organisa-
tion to save significant costs  with added line capacity 
due to increase in bandwidth 

Knowledge and Collaboration platforms

A number of initiatives implemented towards the deve-
lopment of knowledge management and collaboration 
platforms include the following:

• Small Stock diagnostic service; and
• Collaboration Workspaces and Portals.

These are virtual workspaces on the ARC intranet that 
enable either common interest participants, departments 
or committees to share and/or edit documents. The 
following work-spaces and portals created during the 
year:

- International Delegates workspace;

- Online training registration workspace for statistical 
 courses;

- Tender Portal;

- Online deviation register for SCM;

- Online ARC active contracts for SCM; and

- Vacancies portal on ARC internet.

These initiatives are intended for the improvement of 
collaboration between shareholders, knowledge pre-
servation and sharing, as well as optimising the use of 
information resources within the organisation.

Research and Development Initiatives

• The National Forage Genebank

The National Forage Genebank application is to ensure 
the conservation and continued availability of genetic 
resources for planted pasture improvement. The conser-
vation of South African forage biodiversity, the provision 
of well-documented and monitored germplasm for re-
searchers, the public and other national organisations as 
well as the provision of fundamental resources for 
biodiversity research are essential functions of germ-
plasm conservation. This project was a Public Goods 
project, funded by DAFF. 

• Roodeplaat Herbarium

 The Herbarium application is to store dried  
 pressed plant specimens and their associated 
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 collections data and library materials. Researchers 
 and students use the Animal Production Range and 
 Forage herbarium to identify plant species collected 
 as well as to verify  species names for publications. 
 For each plant species stored, information on the 
 taxonomy, systematics, ecology, anatomy and 
 morphology of every species is captured in a 
 database. This project was a Public Goods project, 
 funded by DAFF. 

Infrastructure and Security Services

INFRASTRUCTURE PROJECTS

The Infrastructure division oversaw various construction 
projects during the 2017-2018 reporting period, key 
amongst which were:

• The installation of a new incinerator at the ARC-OVR 
 Campus.  

The request for the licence required from the 
Department of Environmental Affairs, which are for 
the decommissioning of the old incinerator, & 
treatment of waste as well as commissioning for the 
new incinerator which is still pending;

• Various water meters were installed for the residential 
 houses at the ARC-AP Campus Irene and Roode-
 plaat whereas the procurement of the electricity 

 meters is still in progress at Irene; and

• Finalisation of the Joint Builders Construction Com-
 mittee (JBCC) contract to begin with the office space 
 upgrade at Central Office through the conversion of 
 the ground floor offices into open plan to increase 
 office accommodation for ARC employees.This will 
 minimise Occupational Health and Safety com-
 pliance challenges brought about by over-population 
 of limited space;

SECURITY SERVICES

There have been an improvement and reduction of 
security incidents at various campuses through ma-
naging the performance of service providers through 
regular security guard inspections and penalties where 
incidents were the result of poor performance. Consistent 
investigations was done for every incident by the Security 
Services team, which has helped to provide insights into 
the nature and trends of some incidents, and to come up 
with corrective actions to prevent recurrences.

Other initiatives were particularly focused on land 
invasions where the armed security guards initially 
deployed at ARC-OVR Campus have been withdrawn 
and the building of a fence is in progress. The land at 
Umthiza next to the school was being invaded with the 
purpose of erecting illegal structures, and these were 
removed through enforcing the existing court order.
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KNOWLEDGE

DISSEMINATION

Knowledge generation is the bigger part 
of the work the ARC is involved in. In 
order to showcase it’s work and the 
impact thereof, it is important for the 
ARC to share the knowledge it creates 
from it’s research. The organisation 
bridges the gap between it’s research 
and practice by disseminating the fin-
dings of it’s research to a range of target 
stakeholders through, amongst other 
channels, the publishing of journal arti-
cles by researchers, documenting of 
these by students, publishing of chap-
ters in books and presenting papers for 
inclusion in conference proceedings.
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AUDIT AND RISK COMMITTEE REPORT
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e are pleased to present our report for the financial Wyear ended 31 March 2018.

AUDIT AND RISK COMMITTEE ATTENDANCE

The function of the Audit and Risk Committee 
(Committee) of the ARC is to assist the Council of the 
ARC in discharging its duties relation to the safeguarding 
of assets, the design and implementation of adequate 
systems of control, processes and the preparation of 
financial reports and state-ments. These tasks are con-
ducted in line with all applicable legal requirements and 
accounting standards as prescribed in the Public Fi-
nance Management Act of 1999 (Act no.1 of 1999) (the 
PFMA). The Committee operates in terms of written 
Terms of Reference (The Audit and Risk Committee 
Charter) which provides clear guidelines with regards to 
its membership, authority and responsibilities. The Audit 
& Risk Committee Charter was reviewed and updated 
recently to accommodate new and extended responsi-
bilities. The membership of the Committee as at 31 
March 2018 comprised of 5 (five) independent external 
members and two members of Council and their atten-
dance is reflected in the table below.

ATTENDANCE AT MEETING

 
  

       

       

      

        

      

 
 

          
  

 
 

           
  

 

*  The new board members were nominated to the Audit Com-
    mittee on 19 May 2017 
*  SP refers to Special Meeting

The CEO, CFO, Internal Audit Manager and the Chief 
Risk Officer have a standing invitation to attend the 
meetings of the Committee. For the year under review 
the Committee met five times to discharge its mandate 
outlined in its Charter. These meetings were well at-
tended by Committee members. The Auditor General 
and Internal Audit Service Providers are invited to attend 
all the meetings of the Committee. The ARC Company 
Secretary acts as secretary of the Committee. 

The Committee hereby also, confirms that Members of 
the Audit and Risk Committee met with Senior Ma-
nagement of the ARC, Internal Audit and the Auditor-
General, individually and collectively, to address risks 
and challenges facing the ARC. A number of in-com-
mittee meetings were held to address control weak-
nesses identified within the ARC which matters were 
handed to management for follow up.

AUDIT AND RISK COMMITTEE RESPONSIBILITY

The Audit and Risk Committee confirms that it has 
complied with its responsibilities arising from section 

77 of the PFMA and Treasury Regulation 3.1.13. inclu-
ding the adoption of formal terms of reference as its Audit 
and Risk Committee Charter and has regulated its ac-
tivities in compliance with this Charter and has dischar-
ged all its responsibilities as contained therein.

In the conduct of its duties, the Committee has, inter alia, 
reviewed the following:

• The effectiveness of the internal control systems;
• The operational risk areas covered in the scope 
 of internal and external audits;
• The adequacy, reliability and accuracy of financial 
 information provided to management and other users 
 of such information;
• Any accounting and auditing concerns identified 
 as a result of internal and external audits;
• Compliance with legal, accounting and regula-
 tory frameworks;
• The activities of the Internal Audit Function, including 
 its annual work program, co-ordination with external 
 auditors, the reports of significant investigations and 
 the response of management to specific recom-
 mendations; 
• Where relevant, the independence and objec-
 tivity of external auditors.

THE EFFECTIVENESS OF INTERNAL CONTROL 
AND INFORMATION AND COMMUNICATION 

TECHNOLOGY (ICT) GOVERNANCE

The effectiveness of Internal Control and governance of 
Information and Communication Technology ICT. In line 
with the PFMA and the recommendations from King III 
Report on Corporate Governance requirements, Internal 
Audit provides the Audit and Risk Committee and Ma-
nagement with assurance that the internal controls are 
appropriate and effective. 

This is achieved by means of the risk management 
process, as well as the identification of corrective actions 
and suggested enhancements to the controls and pro-
cesses.

The Audit Committee, based on the outcome of the 
external audit by the Auditor-General, is very disap-
pointed in the weaknesses identified in the control en-
vironment specifically relating to the following areas:

1. The management of property, plant and equipment. 
2. Some concerns with management
3. Recording and recognition of exchange transactions.
 The management of debtors, in particular the treat-
 ment of payments received in advance from other 
 National Departments.
4. The impairment of Debtors due to the failure of obtai-
 ning the relevant debtor confirmations. The Audit and 
 Risk Committee repeatedly raised its concerns in the 
 quarterly meetings and had times advised that legal 
 action be instituted to recover such balances. This will 
 be pursued with vigilance in the next financial year. 
5. Procurement and Contract Management.

 

 

 

 

 

 

     

Name of Member: 16/05/2017 25/07/2017 18/08/2017 18/09/2017 
(SP)

15/11/2017 07/02/2018

Mr VK Naicker X
Mr H McBain X

Mr L Mangquku X

Ms J Bruinders X

Ms P Mokoena

Mr A Bishop
(ARC Council)

X

Adv EM Mphahlele 
(ARC Council)

X
 

 
 

  

      

      

       

      
X

X
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The Audit and Risk Committee is also concerned with the 
identified weaknesses emerging from the implemen-
tation of the ERP system despite numerous assurances 
provided by management. The Committee considers 
that many of the problems associated with the inef-
fectiveness of the ERP system appear to be related to 
inadequate staff training and/or the failure to integrate 
numerous stand-alone custom systems. The committee 
will seek alternative assurances from internal audit and 
risk that weaknesses identified are corrected during the 
next financial year. 

The ARC continues to make improvements in the ma-
nagement of performance information and the Audit and 
Risk Committee acknowledges the efforts of ma-
nagement in this regard. 

The Audit and Risk Committee, based on the Auditors-
General's report, is disappointed with the amount of 
repeat findings despite efforts by management to close 
out prior year Auditor-General findings. In the forth-
coming year, the Committee intends to increase over-
sight and validation efforts to ensure that there is no re-
occurrence of such a failure to close out previous year 
findings.  

The Audit and Risk Committee also reviewed the 
progress with respect to the ICT Governance in line with 
the ICT Governance Framework issued by the ARC. 
During the financial year, increased efforts were made in 
strengthening the ICT control environment which resul-
ted in a positive outcome. 

As a result of the negative external audit outcome, the 
Audit and Risk Committee and the Council have 
prioritized a strategic review engagement to develop a 
course of action to reverse the qualified audit opinion 
received in the current year. Significant oversight and 
validation will be scheduled at regular intervals to correct 
and improve the deficiencies identified by the audit.  

INTERNAL AUDIT 

The Committee directs, monitors and evaluates the 
activities of the Internal Audit function. The Internal Audit 
function is managed by an in sourced chief audit exe-
cutive, who is assisted by a service provider During the 
financial year, the position of Chief Audit Executive 
remained vacant, limiting the levels of independent 
assurance that the Audit and Risk Committee was able to 
obtain. This position was only filled towards the latter part 
of the financial year. The Audit and Risk Committee will 
ensure that the function is suitably capacitated to ensure 
that the Internal Audit function increases its effectiveness 
in providing the Audit and Risk Committee with the 
required assurance.

RISK MANAGEMENT

The Audit and Risk Committee is satisfied that risk 
management continues to be managed at an advanced 
level within the organization and continues to receive 
attention and refinements in line with its business model. 
Embedding of risk and mitigation around risk is now a 

continuous process and is ably led by the Chief Risk 
Officer. 

However, the Committee is concerned about the failure 
of management and the Council of the ARC to effectively 
address the major risk imposed by funding constraints on 
the effectiveness and future sustainability of the orga-
nization. Most concerning is that the primary share-
holder, Department of Agriculture, Forestry and Fishe-
ries (DAFF), remains a major outstanding debtor for 
prolonged period (in excess of 6 months), placing the 
ARC at risk as a going concern. The mandate of the ARC 
requires revision to bring it in line with the availability of 
funds or alternatively the shareholder to adequately fund 
the mandate of the ARC.

FORENSIC INVESTIGATIONS 

Investigations into alleged financial irregularities, 
financial misconduct and fraud were conducted during 
the year under review. Various measures were recom-
mended, including taking action against the identified 
officials and this was in the process of finalization. The 
recommendations are at various stages of imple-
mentation. Except for the outstanding investigations on 
the usage of funds that were supposed to be ring-fenced 
for the Foot and Mouth Disease Project, the committee is 
not aware of any other significant issues requiring 
attention.

EVALUATION OF ANNUAL FINANCIAL 
STATEMENTS

The Audit and Risk Committee has:
• Reviewed and discussed the audited Annual Finan-
 cial Statements to be included in the Annual Report, 
 with the AGSA and the Accounting Officer;
• Reviewed the Audit Report of the AGSA;
• Reviewed the AGSA's Management Report and 

Management's response thereto; 
• Reviewed the Entity's compliance with legal and 

regulatory provisions; and 
• Reviewed significant adjustments resulting from the 

audit. 

The Committee has once again taken note of the 
concerns of the Auditor General, more notably the emp-
hasis on material misstatements and financial record 
keeping and accepts that there is further room for impro-
vement in the accounting function and elements of the 
internal control environment. 

The Committee has expressed its concern to mana-
gement and the Council of the ARC over the dete-
riorating financial health of the ARC which is highly 
dependent on the extent of support from Government 
and the extent of the Parliamentary Grant. The 
Committee considers that the statement relating to the 
going concern status of the organization contained in the 
Annual Financial Statements is inappropriate. This is 
further substantiated by the Auditor-General raising its 
concern on the going concern status of ARC. The 
incurrence of a loss by the Council and its influence on 
the qualified opinion is duly noted and this is regarded as 



a key matter requiring attention of management, the 
Committee and the Council of the ARC. 

The Audit and Risk Committee has once again noted the 
constraints to achieve certain targets as identified by 
management. These constraints continue to adversely 
impact upon the ARC achieving certain objectives. The 
most important factor impacting past and future per-
formance is the limited funding available to the organi-
sation to meet its full mandate. Efforts by management to 
secure additional research funding from both govern-
ment and third-party sources have so far failed to resolve 
this pressing matter. The inadequacy of funding places a 
considerable strain on the financial resources of the ARC, 
which in turn places at risk the ARC's ability to fulfill it’s 
mandates. 

The Audit and Risk Committee remains concerned that 
there is no alternative financial plan to address the cur-
rent funding shortfall despite the Audit and Risk Com-
mittee repeatedly raising this to both management and 
the Council of ARC.
 
The monitoring of the organisation's performance is a key 
function of management, executive management and the 
Council. The Committee has no direct responsibility for 
the Council's performance measurement. However, the 
Committee has ensured, principally through the internal 
audit function, that the systems of performance measure-
ment and reporting, as well as the systems of internal 
control that underpin the performance management 
framework of the Council are addressed routinely in the 
audit plans. The Committee also obtained assurance 
from management and internal audit that the Council's 
performance management system adequately and effec-
tively reports appropriate and relevant information. 

It is deemed appropriate to mention that the Committee 
has on numerous occasions highlighted its serious con-
cerns over the following matters and the lack of effective 
remedial action to address them:
• The deterioration in the liquidity of the ARC over the   
 past four years. As highlighted in the report of the 
 Auditor General, the cash and near cash resources, 
 even with the inclusion of funds that should be ring-
 fenced, are now inadequate to meet the current 
 liabilities of the organization.
• The extent of debtor's balance exceeding 150  
 days. Most of this money is owed to the ARC by 
 government departments and efforts to recover these 
 long outstanding amounts have been met with limited 
 success, placing severe strain on the ARC's cash 
 flows.
• The decline in the level of non-government external    
 revenue,
• Funding constraints and the decline in cash resour-
 ces, caused the Committee to request management 
 to prepare a contingency plan aimed at streamlining 
 the organization and lowering operational costs. The   
 aim of this plan was to ensure the sustainability of the 
 ARC at an anticipated lower level of financial support. 
 Despite numerous reminders over the past three 
 years, no such plan has been forthcoming.
• Unsatisfactory standard of the Internal Audit function. 

 Despite repeated assurances given to the Committee 
 by management, Internal Audit has failed to meet the 
 requirements set.
• Inadequate maintenance and the failure to dispose of 
 facilities that are no longer required to prevent them 
 continuing to impose a cost burden on the ARC.
• The apparent failure to allocate limited funds on the 
 basis of meaningful priorities and the need to ensure 
 that projects with short-term commercial value are 
 appropriately funded by the likely beneficiaries or 
 institutions.

The Audit & Risk Committee is of the opinion that it may 
now be too late to implement the envisaged contingency 
plan as the ARC has no cash resources available to fund 
its restructuring of associated redundancies. We believe 
that it may be necessary to institute a business rescue 
plan and for special once-off funding to be sought from 
the National Treasury to ensure the survival of the ARC. 
Failure of the Council and management to draw the pre-
carious situation to the attention of all stakeholders and to 
take appropriate action to ensure the sustainability of the 
organization are contraventions of principles contained in 

stthe King IV report that came into effect on 1  April 2017.

ONE-ON-ONE MEETING WITH THE 
ACCOUNTING AUTHORITY 

Reports of the Committee are submitted to the Council of 
the ARC and are reviewed as an agenda item at meetings 
of the Council.
 

AUDITOR-GENERAL OF SOUTH AFRICA 

The Audit and Risk Committee has met with the AGSA to 
ensure that there are no unresolved issues.

IN CONCLUSION

The Committee is disappointed with the qualified audit 
outcome for the financial year under review and as a re-
sult, will continue to intensify its efforts to ensure im-
proved validation of financial reporting and more tho-
rough addressing of areas identified as requiring impro-
vement by the Auditor-General. Management should 
also engage more effectively with the Department of Agri-
culture, Forestry and Fisheries for support in the collec-
tion of long outstanding debts, including those owed by 
other National Departments. In light of concerns over the 
going concern status of the ARC, an action plan needs to 
be urgently developed and executed to ensure the 
continued sustainability of the ARC.

I would like to thank the Council, members of manage-
ment and members of the Committee for their personal 
and professional contributions made during the reporting 
year. 

Vishnu Naicker
Chairperson of the ARC Audit & Risk Committee
31 July 2018
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 Report of the auditor-general to Parliamenton the 
Agricultural Research Council (ARC)

REPORT ON THE AUDIT OF THE FINANCIAL 
STATEMENTS

Qualified opinion

1. I have audited the financial statements of the 
 Agricultural Research Council set out on pages 113 
 to 169, which comprise the statement of financial 
 position as at 31 March 2018, the statement of 
 financial performance, statement of changes in net 
 assets, cash flow statement and statement of 
 comparison of budget and actual amounts for the 
 year then ended, as well as the notes to the financial 
 statements, including a summary of significant 
 accounting policies.
 
2. In my opinion, except for the effects of the matters  

 described in the basis for qualified opinion section of 
 this auditor's report, the financial statements present 
 fairly, in all material respects, the financial position of 
 the Agricultural Research Council as at 31 March 
 2018, and its financial performance and cash flows 
 for the year then ended in accordance with the 
 Standards of Generally Recognised Accounting 
 Practice (Standards of GRAP) and the requirements 
 of the Public Finance Management Act of South 
 Africa, 1999 (Act No. 1 of 1999) (PFMA).

Basis for qualified opinion

Property, plant and equipment

3. The financial statements of the public entity were 
 materially misstated, as the entity did not have  
 adequate systems to record and maintain proper 
 accounting records of property, plant and equipment. 
 This resulted in a material difference of R15,041 
 million (2017: R45,631 million) which was identified 
 between the net carrying value of property, plant and 
 equipment, the reconciliation for the movement and 
 the fixed asset register. In addition, I was unable to 
 verify all items of property, plant and equipment. I 
 could not confirm the property, plant and equipment 
 by alternative means. Consequently, I was unable to 
 determine whether any further adjustments were 
 necessary to property, plant and equipment stated at 
 R1 049,899 million (2017: R1 001,654 million) as 
 disclosed in note 12 to the financial statements.

4. The public entity did not recognise all items of 
 property, plant and equipment when they were 
 available for use, i.e. when they were in the location 
 and in the condition necessary to be capable of 
 operating in the manner as intended by manage-
 ment, as required by GRAP 17, Property, plant and 

 equipment. Assets under construction were not  
 capitalised and depreciated when they were avail
 able for use and some expenses were incorrectly 
 recognised as assets. Consequently, assets under 
 construction were overstated by R11,559 million 
 (2017: R2,658 million), with a resultant impact on the 
 deficit for the period and on the accumulated surplus.

5. Furthermore, the public entity did not review the 
 residual values and useful lives of property, plant and 
 equipment at each reporting date in accordance with 
 GRAP 17, Property, plant and equipment. As as 
 result, property, plant and equipment with a gross 
 carrying amount of R149,110 million (2017: 
 R131,810 million) had a zero net carrying amount 
 while still being in use. In addition, the public entity 
 did not correctly apply the requirements of Directive 
 7, Application of deemed cost, at initial adoption of 
 GRAP 17, Property, plant and equipment. As a 
 result, the cost price of multiple items of property, 
 plant and equipment was incorrectly valued. I was 
 unable to determine the impact on the net carrying 
 amount of property, plant and equipment as it was 
 impracticable to do so. This could also have an 
 impact on the deficit for the period and on the 
 accumulated surplus for the current and prior 
 periods.

Trade and other receivables from exchange transac-
tions

6. The public entity did not have adequate systems to 
 maintain proper records of staff debtors and did not 
 ensure adequate reconciliation of outstanding staff 
 advances. This resulted in staff debtors being 
 overstated by R6,556 million, with a resultant impact  
 on the deficit for the period and on the accumulated 
 surplus for the current and prior period. In addition, I 
 was unable to obtain sufficient appropriate audit 
 evidence for the amounts recognised as staff 
 debtors. I could not confirm staff debtors by alterna
 tive means. Consequently, I was unable to determine 
 whether any further adjustments were necessary to 
 staff debtors stated at R15,965 million (2017: 
 R14,305 million) as disclosed in note 9 to the 
 financial statements.

Trade and other payables from exchange transac-
tions

7. I was unable to obtain sufficient appropriate audit 
 evidence for payments received in advance as the 
 public entity did not maintain proper accounting 
 records. I could not confirm the payments received in 
 advance by alternative means. Consequently, I was 
 unable to determine whether any adjustments were   
 necessary to the payments received in advance 
 stated at R70,504 million (2017: R85,034 million) as   
 disclosed in note 16 to the financial statements.
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8. I was unable to obtain sufficient appropriate audit 
 evidence for other payables as the public entity did 
 not maintain proper accounting records. I could not 
 confirm the other payables by alternative means. 
 Consequently, I was unable to determine whether 
 any adjustments were necessary to other payables 
 stated at R221,257 million (2017: R139,184 million) 
 as disclosed in note 16 to the financial statements. In 
 addition, the public entity did not recognise other 
 payables, in accordance with GRAP 1, Presentation 
 of financial statements. Assets and liabilities were 
 offset inappropriately and adequate internal controls 
 were not established for the reconciliation of control 
 accounts used for project revenue recognition. This 
 resulted in revenue being recognised without 
 recognising the related asset in the statement of 
 financial position and some other payables recorded 
 at incorrect amounts. Consequently, other payables 
 were understated by R72,772 million, receivables 
 understated by R65,912 million and revenue from 
 rendering of services overstated by R6,860 million. 

9. The public entity did not accurately and completely 
 recognise the expected cost of short-term employee 
 benefits in the form of compensated absences, in 
 accordance with GRAP 25, Employee benefits. 
 Consequently, accrued leave pay was overstated by 
 R26,263 million (2017: R11,203 million) with a 
 resultant impact on employee related cost and 
 accumulated surplus.

Prior period errors disclosure

10. I was unable to obtain sufficient appropriate audit 
 evidence for the restatement of the corresponding 
 figures for the accumulated surplus, property, plant 
 and equipment, receivables from exchange transac-
 tions and payables from exchange transactions. As 
 described in note 28 to the financial statements, the 
 restatements were made to rectify previous years' 
 misstatements, but the restatements could not be 
 substantiated by supporting audit evidence. I was 
 unable to confirm the restatements by alternative 
 means. Consequently, I was unable to determine   
 whether any adjustment was necessary to the 
 various financial statement line items corresponding 
 figures in the financial statements:
      2017

Statement of financial position   Million

Opening accumulated surplus             R836,585 
Receivables from exchange transactions            R196,649 
Property, plant and equipment          R1 001,654   
Payables from exchange transactions            R334,664 
Closing accumulated surplus              R752,357 

Aggregation of immaterial uncorrected misstate-
ments

Total revenue

11. Total revenue was materially misstated by R12,365 
 million due to the cumulative effect of individually 
 immaterial uncorrected misstatements in the 
 following items: 

• Sale of goods in agricultural activities stated at 
 R15,924 million was overstated by R1,690 million
• Rental of facilities and equipment stated at R19,716 
 million was understated by R1,897 million
• Other income stated at R23,152 million was 
 overstated by R2,050 million
• Rendering of  services stated at R330,599 million 
 was overstated by R10,521 million

Total expenses

12. Total expenses were materially misstated by R9,988 
 million due to the cumulative effect of individually 
 immaterial uncorrected misstatements in the 
 following items: 
• Depreciation and amortisation stated at R44,977 
 million was understated by R2,853 million
• Operating and administrative expense stated at 
 R461,723 million was understated by R7,135 million

Context for the opinion

13. I conducted my audit in accordance with the I
 ternational Standards on Auditing (ISAs). My 
 responsibilities under those standards are further 
 described in the auditor-general's responsibilities for 
 the audit of the financial statements section of this 
 auditor's report. 

14. I am independent of the public entity in accordance 
 with the International Ethics Standards Board for 
 Accountants' Code of ethics for professional accoun-
 tants (IESBA code) and the ethical requirements 
 that are relevant to my audit in South Africa. I have 
 fulfilled my other ethical responsibilities in accor
 dance with these requirements and the IESBA code.

15. I believe that the audit evidence I have obtained is  
 sufficient and appropriate to provide a basis for my 
 qualified opinion.

Material uncertainty relating to financial sustain-
ability

16. I draw attention to the matter below. My opinion is not 
 modified in respect of this matter.

17. As disclosed in note 30 to the financial statements, 
 the public entity incurred a deficit of R63,388 million 
 during the year ended 31 March 2018 and as of that 
 date the public entity's current liabilities exceeded its 
 current assets by R138,263 million. As stated in note 
 30, these events or conditions, along with other 
 matters as set forth in note 30, indicate that a 
 material uncertainty exists that may cast significant 
 doubt on the public entity's financial sustainability. 

Emphasis of matters

18. I draw attention to the matters below. My opinion is 
 not modified in respect of these matters.

Material impairments – trade debtors

19. As disclosed in note 9 to the financial statements,
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 material impairments to the amount of R39,459 
 million were incurred as a result of long-outstanding 
 debtors balances.

Events after the reporting date

20. With reference to note 33 to the financial statements, 
 the entire business, including assets (both corporeal 
 and incorporeal) and the goodwill of Ncera Farms 
 (Pty) Ltd, and all employees, will be transferred to the 
 ARC as a going concern in terms of the provisions of 
 section 197 of the Labour Relations Act, 1995. The 
 effective date of the agreement was 9 April 2018.

Responsibilities of the accounting authority for the 
financial statements

21. The accounting authority is responsible for the 
 preparation and fair presentation of the financial 
 statements in accordance with the Standards of 
 GRAP and the requirements of the PFMA, and for 
 such internal control as the accounting authority 
 determines is necessary to enable the preparation of 
 financial statements that are free from material 
 misstatement, whether due to fraud or error.

22.  In preparing the financial statements, the accounting 
 authority is responsible for assessing the ARC's 
 ability to continue as a going concern, disclosing, as 
 applicable, matters relating to going concern and 
 using the going concern basis of accounting unless 
 the accounting authority either intends to liquidate 
 the public entity or to cease operations, or has no 
 realistic alternative but to do so. 

Auditor-general's responsibilities for the audit of the 
financial statements

23. My objectives are to obtain reasonable assurance 
 about whether the financial statements as a whole 
 are free from material misstatement, whether due to 
 fraud or error, and to issue an auditor's report that 
 includes my opinion. Reasonable assurance is a 
 high level of assurance, but is not a guarantee that an 
 audit conducted in accordance with the ISAs will 
 always detect a material misstatement when it exists. 
 Misstatements can arise from fraud or error and are 
 considered material if, individually or in aggregate, 
 they could reasonably be expected to influence the 
 economic decisions of users taken on the basis of 
 these financial statements. 

24. A further description of my responsibilities for the 
 audit of the financial statements is included in the 
 annexure to this auditor's report.

REPORT ON THE AUDIT OF THE ANNUAL 
PERFORMANCE REPORT

Introduction and scope

25. In accordance with the Public Audit Act of South 
 Africa, 2004 (Act No. 25 of 2004) (PAA) and the 
 general notice issued in terms thereof, I have a 
 responsibility to report material findings on the 

 reported performance information against predeter-
 mined objectives for selected programmes pre-
 sented in the annual performance report. I performed 
 procedures to identify findings but not to gather 
 evidence to express assurance.

26. My procedures address the reported performance 
 information, which must be based on the approved 
 performance planning documents of the public  
 entity. I have not evaluated the completeness and 
 appropriateness of the performance indicators/ 
 measures included in the planning documents. My 
 procedures also did not extend to any disclosures or 
 assertions relating to planned performance strate-
 gies and information in respect of future periods that 
 may be included as part of the reported performance 
 information. Accordingly, my findings do not extend 
 to these matters. 

27. I evaluated the usefulness and reliability of the 
 reported performance information in accordance 
 with the criteria developed from the performance 
 management and reporting framework, as defined in 
 the general notice, for the following selected pro-
 grammes presented in the annual performance 
 report of the public entity for the year ended 31 March  
 2018:

28. I performed procedures to determine whether the 
 reported performance information was properly 
 presented and whether performance was consistent 
 with the approved performance planning documents. 
 I performed further procedures to determine whether 
 the indicators and related targets were measurable 
 and relevant, and assessed the reliability of the 
 reported performance information to determine 
 whether it was valid, accurate and complete.

29. The material findings in respect of the usefulness 
 and reliability of the selected programmes are as 
 follows:

Programme 3: Natural resources management

Various indicators

30. The targets for the indicators listed below were 
 changed without obtaining the necessary approval.



Programme 6: Smallholder agricultural development

Number of smallholder farmers participating in KyD

31. The achievement for target Number of smallholder 
 farmers participating in KyD reported in the annual 
 performance report was 8 676. However, the 
 supporting evidence provided did not agree to the 
 reported achievement and indicated an achieve-
 ment of 7 069.

32. I did not raise any material findings on the useful
 ness and reliability of the reported performance 
 information for the following programmes:

• Programme 1 - Crop production, improvement and 
 protection
• Programme 2 - Animal health, production and 
 improvement
• Programme 5 - Agro-processing, food technology 
 and safety 
• Programme 7 - Agricultural economics and 
 commercialisation

Other matters

33. I draw attention to the matters below. 

Achievement of planned targets

34. Refer to the annual performance report on pages 
 171 to 174 for information on the achievement of 
 planned targets for the year and explanations 
 provided for the under/over achievement of a 
 number of targets. This information should be 
 considered in the context of the material findings on 
 the usefulness and reliability of the reported perfor-
 mance information in paragraphs 30 and 31 of this 
 report.

Adjustment of material misstatements

35. I identified material misstatements in the annual 
 performance report submitted for auditing. These 
 material misstatements were on the reported 
 performance information of programme 1: crop 
 production, improvement and protection, pro-
 gramme 2: animal health, production and 
 improvement, programme 3: natural resources 
 management, programme 5: agro-processing, food 
 technology and safety, programme 6: smallholder 
 agricultural development and programme 7: 
 agricultural economics and commercialisation. As 
 management subsequently corrected only some of 
 the misstatements, I raised material findings on the 
 usefulness and reliability of the reported perfor-
 mance information. Those that were not corrected 
 are reported above.

REPORT ON THE AUDIT OF COMPLIANCE WITH 
LEGISLATION

Introduction and scope

36. In accordance with the PAA and the general notice 
 issued in terms thereof, I have a responsibility to 
 report material findings on the compliance of the 

 public entity with specific matters in key legislation. I 
 performed procedures to identify findings but not to 
 gather evidence to express assurance. 

37. The material findings on compliance with specific 
 matters in key legislations are as follows:
 
 Annual financial statements

38. The financial statements submitted for auditing were 
 not prepared in accordance with the prescribed 
 financial reporting framework and supported by full 
 and proper records, as required by sections 55(1)(a) 
 and (b) of the PFMA. Material misstatements of  
 commitments disclosure, contingencies disclosure, 
 irregular expenditure disclosure and financial 
 instrument disclosure identified by the auditors in the 
 submitted financial statements were corrected, but 
 the uncorrected material misstatements and 
 supporting records that could not be provided 
 resulted in the financial statements receiving a 
 qualified opinion. 

Expenditure management

39. Effective and appropriate steps were not taken to 
 prevent irregular expenditure amounting to 
 R106,294 million as disclosed in note 32 to the 
 annual financial statements, as required by section 
 51(1)(b)(ii) of the PFMA. The majority of the irregular 
 expenditure was caused by non-compliance with  
 section 53(3) of the PFMA in terms of obtaining prior 
 written approval from the National Treasury to 
 budget for a deficit. 

40. Expenditure was incurred in excess of the approved 
 budget, in contravention of section 53(4) of the 
 PFMA.

41. Contributions received by the public entity in terms of 
 section 20(1)(g) of the Agricultural Research Act 
 were not spent in accordance with the conditions 
 imposed by the contributor concerned, as required 
 by section 20(2)(c) of the ARC Act.

Revenue management

42. Effective and appropriate steps were not taken to 
 collect all revenue due, as required by section 
 51(1)(b)(i) of the PFMA.

Consequence management

43. I was unable to obtain sufficient appropriate audit 
 evidence that disciplinary steps were taken against 
 officials who had incurred fruitless and wasteful 
 expenditure as required by section 51(1)(e)(iii) of the 
 PFMA. This was due to proper and complete records 
 that were not maintained as evidence to support the 
 investigations into fruitless and wasteful expendi-
 ture.

44. I was unable to obtain sufficient appropriate audit 
 evidence that disciplinary steps were taken against 
 officials who had incurred irregular expenditure as 
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 required by section 51(1)(e)(iii) of the PFMA. This 
 was due to proper and complete records that were 
 not maintained as evidence to support the investiga-
 tions into irregular expenditure.

OTHER INFORMATION

45. The accounting authority is responsible for the other 
 information. The other information comprises the 
 information included in the annual report which 
 includes the following sections as per the table of 
 contents: The Agricultural Research Council leader
 ship, ARC 2017/18 board members, organogram, 
 chairperson's overview, ARC 2017-18 executive 
 management, message from the president and CEO 
 of ARC, executive report, chief financial officer's 
 review, strategic goals and organisational achieve
 ments, overview and highlights of crop sciences, 
 overview and highlights of the animal sciences, 
 overview and highlights of research and innovation 
 systems, agricultural economics & capacity develop-
 ment, overview and highlights of human resources 
 and legal services, information communication 
 technology and infrastructure, knowledge dissemi-
 nation, corporate governance and report on gover-
 nance. The other information does not include the 
 financial statements, the auditor's report thereon and 
 those selected programmes presented in the annual 
 performance report that have been specifically 
 reported on in the auditor's report. 

46. My opinion on the financial statements and findings 
 on the reported performance information and 
 compliance with legislation do not cover the other 
 information and I do not express an audit opinion or 
 any form of assurance conclusion thereon.

47. In connection with my audit, my responsibility is to 
 read the other information and, in doing so, consider 
 whether the other information is materially inconsis-
 tent with the financial statements and the selected 
 objectives presented in the annual performance 
 report, or my knowledge obtained in the audit, or 
 otherwise appears to be materially misstated. 

48. I did not receive the other information prior to the 
 date of this auditor's report. After I receive and read 
 this information, and if I conclude that there is a 
 material misstatement, I am required to communi-
 cate the matter to those charged with governance 
 and request that the other information be corrected. 
 If the other information is not corrected, I may have to 
 retract this auditor's report and re-issue an amended 
 report as appropriate. However, if it is corrected this 
 will not be necessary.

INTERNAL CONTROL DEFICIENCIES

49. I considered internal control relevant to my audit of 
 the financial statements, reported performance 
 information and compliance with applicable legisla-
 tion; however, my objective was not to express any 
 form of assurance on it. The matters reported below 
 are limited to the significant internal control deficien-
 cies that resulted in the basis for the qualified 

 opinion, the findings on the annual performance 
 report and the findings on compliance with legisla-
 tion included in this report.

Leadership

50. Deficiencies were noted with regard to management 
 oversight over financial and performance manage-
 ment as key control activities designed and imple-
 mented to monitor the effect of transactions forming 
 the basis of the financial statements and to ensure 
 the reliable reporting of performance achievements 
 were not always adequate. Furthermore, key 
 controls designed and implemented to monitor the 
 activities and transactions of the various institutes 
 forming the basis of the financial statements were 
 not adequate. This resulted in inaccurate and 
 incomplete financial statements being submitted for 
 audit and the reported achievement of one perfor-
 mance indictor not being reliable. Furthermore, this 
 resulted in non-compliance with applicable legisla-
 tion as a result of material misstatements identified.

51. Action plans implemented by management did not 
 adequately address root causes of previously raised 
 audit findings. This resulted in repeat internal control 
 deficiencies being reported. 

52. Management did not adequately implement conse-
 quence management at all times, as a result internal 
 control deficiencies were still noted.

Financial and performance management

53. Management did not formulate and implement 
 adequate record management policies and proce-
 dures to ensure that all supporting documentation is 
 properly controlled, readily available, and easily ac-
 cessible to facilitate timely retrieval on request.

54. Adequate daily and monthly financial processing and 
 reconciliations did not always take place. Where 
 reconciliations were prepared, reconciling items 
 were not resolved timely and review measures were 
 no adequate to detect this. 

55. Compliance monitoring controls implemented by the 
 public entity were not adequate to prevent material 
 non-compliance with specific matters in key legisla- 
 tion.

56. The business processes implemented by manage-
 ment were not fully supported by the information 
 system and where deficiencies were noted manual 
 controls implemented were not adequate to prevent 
 and detect material misstatements.

Pretoria
31 July 2018



Annexure – Auditor-general's 
responsibility for the audit

1. As part of an audit in accordance with the ISAs, I 
 exercise professional judgement and maintain 
 professional scepticism throughout my audit of the 
 financial statements, and the procedures performed 
 on reported performance information for selected 
 programmes and on the public entity's compliance 
 with respect to the selected subject matters.

Financial statements

2. In addition to my responsibility for the audit of the 
 financial statements as described in this auditor's 
 report, I also: 

• identify and assess the risks of material misstate-
 ment of the financial statements whether due to fraud 
 or error, design and perform audit procedures 
 responsive to those risks, and obtain audit evidence 
 that is sufficient and appropriate to provide a basis for 
 my opinion. The risk of not detecting a material 
 misstatement resulting from fraud is higher than for 
 one resulting from error, as fraud may involve 
 collusion, forgery, intentional omissions, misrepre-
 sentations, or the override of internal control.

• obtain an understanding of internal control relevant to 
 the audit in order to design audit procedures that are 
 appropriate in the circumstances, but not for the 
 purpose of expressing an opinion on the effective-
 ness of the public entity's internal control.

• evaluate the appropriateness of accounting policies 
 used and the reasonableness of accounting esti
 mates and related disclosures made by the accoun-
 ting authority.

• conclude on the appropriateness of the accounting 
 authority's use of the going concern basis of accoun-
 ting in the preparation of the financial statements. I 
 also conclude, based on the audit evidence obtained, 
 whether a material uncertainty exists related to 
 events or conditions that may cast significant doubt 
 on the ARC's ability to continue as a going concern. If 
 I conclude that a material uncertainty exists, I am 
 required to draw attention in my auditor's report to the 
 related disclosures in the financial statements about 
 the material uncertainty or, if such disclosures are 
 inadequate, to modify the opinion on the financial 
 statements. My conclusions are based on the 
 information available to me at the date of this audi-
 tor's report. However, future events or conditions 
 may cause a public entity to cease continuing as a 
 going concern.

• evaluate the overall presentation, structure and 
 content of the financial statements, including the 
 disclosures, and whether the financial statements 
 represent the underlying transactions and events in a  
 manner that achieves fair presentation

Communication with those charged with governance

3. I communicate with the accounting authority regar-
 ding, among other matters, the planned scope and 
 timing of the audit and significant audit findings, 
 including any significant deficiencies in internal 
 control that I identify during my audit. 

4. I also confirm to the accounting authority that I have 
 complied with relevant ethical requirements regar-
 ding independence, and communicate all relation-
 ships and other matters that may reasonably be 
 thought to have a bearing on my independence and, 
 where applicable, related safeguards.
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ACCOUNTING AUTHORITY’S RESPONSIBILITIES AND APPROVAL
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The Council are required by the Public Finance Management Act (Act 1 of 1999) and the Agricultural Research Act No. 
86 of 1990 as amended, to maintain adequate accounting records and are responsible for the content and integrity of 
the annual financial statements and related financial information included in this report. It is the responsibility of the 
council to ensure that the annual financial statements fairly present the state of affairs of the entity as at the end of the 
financial year and the results of its operations and cash flows for the period then ended. The external auditors are 
engaged to express an independent opinion on the annual financial statements and were given unrestricted access to 
all financial records and related data.

Except for the effects of the matters described in the basis for qualified opinion section of the auditor’s report, the annual 
financial statements have been prepared in accordance with Standards of Generally Recognised Accounting Practice 
(GRAP) including any interpretations, guidelines and directives issued by the Accounting Standard Board.

The annual financial statements are based upon accounting policies consistently applied and supported by reasonable 
and prudent judgements and estimates.

The Council acknowledge that they are ultimately responsible for the system of internal financial control established by 
the entity and place considerable importance on maintaining a strong control environment. To enable the council to 
meet these responsibilities, the accounting authority sets standards for internal control aimed at reducing the risk of 
error or deficit in a cost effective manner. The standards include the proper delegation of responsibilities within a clearly 
defined framework, effective accounting procedures and adequate segregation of duties to ensure an acceptable level 
of risk. These controls are monitored throughout the ARC and all employees are required to maintain the highest ethical 
standards in ensuring the entity's business is conducted in a manner that in all reasonable circumstances is above 
reproach. The focus of risk management in the entity is on identifying, assessing, managing and monitoring all known 
forms of risk across the entity. While operating risk cannot be fully eliminated, the entity endeavours to minimise it by 
ensuring that appropriate infrastructure, controls, systems and ethical behaviour are applied and managed within 
predetermined procedures and constraints.

The Council are of the opinion, based on the information and explanations given by management, that the system of 
internal control provides reasonable assurance that the financial records may be relied on for the preparation of the 
annual financial statements. However, any system of internal financial control can provide only reasonable, and not 
absolute, assurance against material misstatement or deficit.

The Council have reviewed the entity's cash flow forecast for the year to 31 March 2019 and, in the light of this review 
and the current financial position, they are satisfied that the entity has or has access to adequate resources to continue 
in operational existence for the foreseeable future.

We draw your attention to the fact that the net deficit of the entity was R 63 388 006 (2017: deficit R 84 228 483).

The ARC's financial statements are prepared based on the going concern assumption. This assumption presumes that 
funds will be available to finance future operations and that the realisation of assets and settlement of liabilities, 
contingent obligations and commitments will occur in the ordinary course of business.

The following position at year end has raised substantial doubt around continued use of the going concern assumption 
in reporting the entity's results:

 • The ARC's current liabilities of R426m exceed current assets by R138m. This is in spite of the 
  organisation having cash reserves of R68m;
 • The ARC has cash commitments (represented by both current and non-current liabilities) of 
  R569m versus cash and cash/near cash equivalents (represented by cash balances and trade 
  accounts receivables) of R288m. This represents a cash shortfall of R280m as at 31 March 2018;
 • The recovery of long outstanding debtors with significant amounts, mainly government 
  departments, presented difficulty for the ARC and this strained the organisation's working capital;
 • Parliamentary grant (PG) funding cuts from the Department of Agriculture, Forestry and 
  Fisheries (DAFF) that have contributed to the deficit that the ARC has experienced over the last 
  three financial periods This situation has led to the ARC utilising funds that were meant to be 
  ring-fenced in an effort to maintain operations. This act, which was a desperate measure aimed at 
  survival of the ARC, was against the PFMA and has led to qualification by the AGSA, additionally; 
 • Although the ARC reduced expenditure through various cost containment measures, difficult 
  economic conditions resulted in some costs increasing above budget inflation rates. These costs 
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  include electricity, municipal services and security that could not be contained sufficiently. 
  Although overall the ARC's cash expenditure was within the approved budget, the budget was still 
  for a deficit (which is not sustainable over time) and the organisation had not obtained prior 
  approval from National Treasury for incurring such deficit. This also led to a finding by the AGSA.

In the event that the going concern assumption was not used, the financial statement would have to be prepared on a 
liquidation basis. This assumes cessation of operations, which could lead to a fire-sale of assets, or material scale down 
in operations.

In spite of the dire situation presented by the challenges above, the following are considered mitigating factors: 

 •  Financial performance: 2017/18

  The financial performance of the ARC in the 2017/8 financial year was a deficit of R63m against a budget of   
  R54.7m. Two expenses were key contributors to this loss: first was the increase in trade receivables 
  impairment provision by R24m and second was a court judgement that led to settlement of a R7m 
  employment cost charge. If these expenses were not incurred, the ARC would have performed better than 
  budget. This is evidence of management's effort to contain costs and generate as much external income as 
  possible.

  Efforts to manage working capital as best the ARC could under the circumstance resulted in improvement of 
  our cash balance of R68m at year end. This unfortunately could only be done by stretching our supplier 
  payment terms beyond those contracted.   

  Operationally as well, the ARC continued to show excellence in research through achievement in the year of 
  planned targets on its programmes.  This bodes well for the ARC's ability to secure external funding.

 •  Approved 3-year plan

  The ARC's 3-year plan has been approved by the government. This budget indicates PGs of R1.03bn, 
  R1.09bn and R1.15bn in the 2019, 2020 and 2021 financial years respectively. These amounts include both 
  the DAFF's and the Department of Science and Technology's grants. These PGs, together with planned 
  external income, are sufficient to sustain the operations of the ARC over the planned period.

  A letter of allocation from the DAFF pledging the above support provides evidence to the effect that there is 
  no intention by the ARC's shareholder (as represented by Minister for Agriculture, Forestry and Fisheries on 
  behalf of the Government of South Africa) neither to cease its operations nor curtail the scale of its operation 
  materially.

  Further discussions with stakeholders and financial partners are planned for later this year. These are 
  meant not only to deal with government/external funding but to explore partnerships that may lead to 
  possible revenue generating initiatives as well. 

 •  Strategic importance of the ARC

  The ARC is a juristic person that was established by the Agricultural Research Act (“Act”). The objects of the 
  organization are spelt out in the Act and these include conducting “research, development and technology 
  transfer, to promote agriculture and industry and thereby to contribute to the improvement of the quality of 
  life of the people of the Republic, and having regard to the protection of the environment to perform such 
  other functions as me be assigned to the ARC by or under this Act”.

  The ARC is a strategic state entity the importance of which includes the prevention and management of 
  plant and animal deceases that could damage not only the agricultural sector but the South African 
  economy. The ARC is a strategic state entity the importance of which includes the prevention and 
  management of plant and animal deceases that could damage not only the agricultural sector but the South 
  African economy.

  This strategic importance adds to reasons why the government is unlikely to let this legislated organisation 
  go under.  

Management remains committed to exploring opportunities for increasing external income which over the 
years has grown to average R413m over the last four years. 

Similar focus continues to be placed on the management of the ARC's expenses. 

There is a need to engage as soon as possible with key stakeholders which include DAFF and National 



Prof S Vil Nkomo (Chairperson) Dr SR Moephuli
Chairperson President and CEO
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Treasury with a view to exploring options that the ARC can pursue towards its stability and sustainability.
 
The ARC intends making financial discipline and cost consciousness a culture within the organization which  will assist 
in efforts to reduce our deficit as soon as possible.

Management is of the view that the above factors alleviate substantial doubt relating to the going concern assumption. 
On this basis, management accordingly considers that preparing the ARC's financial statements based on the going 
concern assertion is still appropriate. 

The council and executive managers emoluments during the year and to the date of this report are disclosed in note  27.

Although the accounting authority is primarily responsible for the financial affairs of the ARC, it is supported by the 
external auditors.

The external auditors are responsible for independently reviewing and reporting on the entity annual financial 
statements. The annual financial statements have been examined by the entity's external auditors and their report is 
presented on page 107 - 111.

The annual financial statements set out on pages 118 to 169, which have been prepared on the going concern basis, 
were approved by the accounting authority on 31 July 2018 and were signed on its behalf by:



STATEMENT OF FINANCIAL PERFORMANCE
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* See Note 28

Figures in Rand Note(s) 2018 2017
Restated*

Revenue

Revenue from exchange transactions

Sale of goods in agricultural activities 15 923 730 22 337 152

Rendering of services 330 599 109 359 386 320

Royalty income 16 806 185 14 800 101

Rental of facilities and equipment 19 716 197 15 290 973

Interest received 4 3 968 110 16 159 151
Dividends received 4 288 892 208 835

Total revenue from exchange transactions 410 454 401 443 811 245

Revenue from non-exchange transactions

Transfer revenue

Government grants 5 895 496 669 759 397 131

Total revenue 3 1 305 951 070 1 203 208 376

Expenditure

Employee related costs (816 801 198) (754 855 172)

Depreciation and amortisation (44 977 021) (42 402 655)

Impairment loss/ Reversal of impairments 2 968 207 (1 611 456)

Finance costs (195 222) (128 741)

Lease rentals on operating lease 6 (22 248 624) (25 448 147)

Debt Impairment (24 342 664) (5 787 714)

Operating and administrative expenses 7 (461 722 744) (458 027 308)

Total expenditure (1 367 319 266) (1 288 261 193)

Operating deficit 6 (61 368 196) (85 052 817)

(Loss) / gain on disposal of assets (149 913) 123 527

(Loss) / gain on foreign exchange (202 006) 281 122

Fair value adjustment on other financial assets at fair value 7 656 216 924

Actuarial gains/(losses) 18 (1 675 547) 202 761

(2 019 810) 824 334

Deficit for the year (63 388 006) (84 228 483)

Other income 23 152 178 15 628 713



STATEMENT OF FINANCIAL POSITION AS AT 31 MARCH 2018

Figures in Rand Note(s) 2018 2017
Restated*

Assets

Current Assets

Inventories 8 22 151 112 18 919 858

Receivables from exchange transactions 9 197 723 821 196 649 085

Cash and cash equivalents 10 68 303 483 97 372 612

288 178 416 312 941 555

Non-Current Assets

Investment property 11 98 648 98 648

Property, plant and equipment 12 1 049 899 123 1 001 654 156

Intangible assets 13 28 957 614 35 465 255

Heritage assets 14 223 167 223 167

Other financial assets 15 5 224 107 5 233 530

1 084 402 659 1 042 674 756

Total Assets 1 372 581 075 1 355 616 311

Liabilities

Current Liabilities

Operating lease liability 51 079 49 485

Payables from exchange transactions 16 419 626 761 334 663 663

VAT payable 6 763 409 6 215 316

426 441 249 340 928 464

Non-Current Liabilities

Employee benefit obligation 18 15 387 000 15 059 000

Unspent conditional grants and receipts 19 126 754 807 132 892 976

142 141 807 147 951 976

Total Liabilities 568 583 056 488 880 440

Net Assets 803 998 019 866 735 871

Capital funds 20 111 986 013 111 986 013

Insurance reserve 3 043 478 2 393 323

Accumulated surplus 688 968 528 752 356 535

Total Net Assets 803 998 019 866 735 871
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STATEMENT OF CHANGES IN NET ASSETS

Figures in Rand
Capital fund Insurance

reserve
Accumulated

surplus
Total net
assets

Opening balance as previously reported 111 986 013 2 631 579 851 120 699 965 738 291
Prior period error (Note 28) - - (14 535 681) (14 535 681)

Balance at 01 April 2016 as restated* 111 986 013 2 631 579 836 585 018 951 202 610
Deficit for the year - - (84 228 483) (84 228 483)
Decrease in reserves - (238 256) - (238 256)

Total changes - (238 256) (84 228 483) (84 466 739)

Restated* Balance at 01 April 2017 as restated* 111 986 013 2 393 323 752 356 534 866 735 870
Changes in net assets
Deficit for the year - - (63 388 006) (63 388 006)
Increase in reserves - 650 155 - 650 155

Total changes - 650 155 (63 388 006) (62 737 851)

Balance at 31 March 2018 111 986 013 3 043 478 688 968 528 803 998 019
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CASH FLOW STATEMENT

Figures in Rand Note(s) 2018 2017
Restated*

Cash flows from operating activities

Receipts

Sale of goods and services 405 122 663 390 497 900

Grants 881 213 163 739 464 378

Interest income 3 968 110 16 159 151

Dividends received 309 014 -

1 290 612 950 1 146 121 429

Payments

Employee costs (811 104 160) (735 439 508)

Suppliers (418 997 310) (515 137 549)

Finance costs (195 222) (128 741)

(1 230 296 692) (1 250 705 798)

Net cash flows from/(used in) operating activities 22 60 316 258 (104 584 369)

Cash flows from investing activities

Purchase of property, plant and equipment 12 (89 369 595) (98 828 022)

Proceeds from sale of property, plant and equipment 12 449 303 396 821

Purchase of other intangible assets 13 (466 741) (1 138 016)

Proceeds from sale of financial assets 1 646 -

Net cash flows used in investing activities (89 385 387) (99 569 217)

Net decrease in cash and cash equivalents (29 069 129) (204 153 586)

Cash and cash equivalents at the beginning of the year 97 372 612 301 526 198

Cash and cash equivalents at the end of the year 10 68 303 483 97 372 612
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STATEMENT OF COMPARISON OF BUDGET AND ACTUAL AMOUNTS

Budget on Accrual Basis

Figures in Rand

Approved
budget

Adjustments Final Approved
Budget

Actual amounts
on comparable

basis

Difference
between final
budget and

actual

Reference

Statement of Financial Performance

Revenue

Revenue from exchange
transactions

Sale of goods in agricultural
activities

27 786 863 - 27 786 863 15 923 730 (11 863 133) #1

Rendering of services 368 463 956 - 368 463 956 330 599 109 (37 864 847) #2

Royalty income 9 500 000 - 9 500 000 16 806 185 7 306 185 #3

Rental of facilities and equipment 21 823 498
-

21 823 498 19 716 197 (2 107 301) #4

Interest received - - 3 968 110 3 968 110 #5

Dividends received - - - 288 892 288 892

Total revenue from exchange
transactions

432 273 812 - 432 273 812 410 454 401 (21 819 411)

Revenue from non-exchange
transactions

Transfer revenue

Government grants 882 528 034 - 882 528 034 895 496 669 12 968 635 #6

Total revenue 1 314 801 846 - 1 314 801 846 1 305 951 070 (8 850 776)

Expenditure

Personnel (826 040 000) - (826 040 000) (816 801 198) 9 238 802 #7

Depreciation and amortisation (45 292 370) - (45 292 370) (44 977 021) 315 349

Impairment loss/ Reversal of
impairments

- - - 2 968 207 2 968 207

Finance costs (84 140) - (84 140) (195 222) (111 082)

Lease rentals on operating lease (20 107 874) - (20 107 874) (22 248 624) (2 140 750) #8

Debt Impairment - - - (24 342 664) (24 342 664) #9

Repairs and maintenance (31 446 923) - (31 446 923) (33 357 046) (1 910 123)

Operating and administrative
expenses

(446 570 539) - (446 570 539) (428 365 698) 18 204 841 #10

Total expenditure (1 369 541 846) - (1 369 541 846)(1 367 319 266) 2 222 580

Operating deficit (54 740 000) - (54 740 000) (61 368 196) (6 628 196)

Loss on disposal of assets and
liabilities

- - - (149 913) (149 913)

Loss on foreign exchange - - - (202 006) (202 006)

Fair value adjustments - - - 7 656 7 656

Actuarial gains/losses - - - (1 675 547) (1 675 547)

- - - (2 019 810) (2 019 810)

Deficit before taxation (54 740 000) - (54 740 000) (63 388 006) (8 648 006)

Net Surplus/(Deficit) (54 740 000) - (54 740 000) (63 388 006) (8 648 006)

Capital expenditure (90 000 000) - (90 000 000) (89 836 336) 163 664

Net Operational
Surplus/(Deficit)

(144 740 000) - (144 740 000) (153 224 342) (8 484 342)
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  4 699 495Other income   4 699 495   23 152 178   18 452 683

-



#1 Sale of goods in agriculture activities

Less animals were slaughtered during the financial year and this due to the state of their health. 

#2 Rendering of Services

Due to delay of key projects, mainly Poultry Value Chain and Dairy Value Chain the advisory services performed less than
anticipated. Impacted by the state of the economy.

#3 Royalty income

The volumes of sales on which licensees pay royalties were higher than anticipated, driven by deciduous fruit. A contract that
was re-negotiated with MS Biotech at the end of 2016/17 financial year, has resulted in an increase of royalties.

#4 Rental of facilities and equipment

Rental income increased by R4.5m compared to prior financial year but R2m less than budget. Usage rate of our facilities was
less than anticipated.

#5 Interest Received

 The budget cuts and slow paying by government departments affected the level of cash available for short-term investment.

#6 Government grants

The Parliamentary Grant (PG)  variance is due to the following:

The receipts from Department of Science and Technology (DST) were reduced by R1.3m

R8.1m rollover was realised on Economic Competitiveness Support Package ( ECSP)

R6.1m was spent on Foot and Mouth Decease (FMD) for the year, thus had to realise the same amount in PG

#7 Personnel

In order to mitigate the effect of budget cuts, the filling of vacancies was curtailed.

#8 Lease rentals on operating lease

Costs are semi-variable, the variable portion is based on the usage of equipment. Usage was slighly higher than anticipated.

#9 Debt impairment

Provision for bad debts was increased due to a higher number of long outstanding debtors.

#10 Operating and administrative expenses

A saving in Operating and Administrative cost, its mostly linked to the Rendering of Service that we were not able to realise due
to the delay in projects. Cost cutting measures were also implemented, resulting in this cost only increasing by R3.7m
compared to last financial year.

•

•

•

COMMENTS AND VARIANCE ANALYSES
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ACCOUNTING POLICIES

1. Presentation of Annual Financial Statements

The annual financial statements have been prepared in accordance with the Standards of Generally Recognised Accounting
Practice ( GRAP), issued by the Accounting Standards Board in accordance with Section 91(1) o f the Public Finance
Management Act (Act 1 of 1999) as amended and the Agricultural Research Act No. 86 of 1990.

These annual financial statements have been prepared on an accrual basis of accounting and are in accordance with historical
cost convention as the basis of measurement, unless specified otherwise. They are presented in South African Rand, rounded
to the nearest rand.

Assets, liabilities, revenues and expenses were not of fset, except where offsetting is either required or permitted by a Standard
of GRAP. 

A summary of the significant accounting policies, which have been applied in the preparation of these annual financial
statements, is disclosed below.

These accounting policies are consistent with the previous period..

1.1 Offsetting

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 and the accounting standard
permits.

1.2 Going concern assumption

These annual financial statements have been prepared based on the expectation that the entity will continue to operate as
a going concern for at least the next 12 months.

1.3 Critical accounting policies with key management judgement

Certain 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 Standards 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:

Property, plant and equipment

The entity's management determines useful lives, residual values and related depreciation charges for its property, plant and
equipment with reference to the estimated periods that the entity intends to derive future economic benefits from the use of
these assets. 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.

Land and buildings residual values are estimated using market conditions that will exist at end of the useful life. This includes
management using its estimates between the periods where a sworn valuer is not used for valuation.

The estimates relating to equipment, land and buildings are included in the property , plant and equipment accounting policy.

Intangible assets

The useful life for software is determined by management at the time that it  is acquired and brought into use and is regularly
reviewed for appropriateness.

Post retirement benefits

The entity's post retirement benefits relate to post retirement medical aid benefits. The present value of the post retirement
obligation depends on a number of factors that are determined on an actuarial basis using a number of assumptions. The
assumptions used in determining the net cost (income) include the discount rate. Any changes in these assumptions will

impact on the carrying amount of post retirement obligations.
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The entity determines the appropriate discount rate at the end of each year. This is the interest rate that should be used to
determine the present value of estimated future cash outflows expected to be required to settle the post retirement medical aid
obligations. In determining the appropriate discount rate, the entity considers the interest rates of high-quality corporate bonds
that are denominated in the currency in which the benefits will be paid, and that have terms to maturity approximating the terms
of the related benefit liability.

Other key assumptions for post retirement medical aid obligations are based on current market conditions. Additional
information is disclosed in Note 18.

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. These assumptions
are included in the notes to the annual financial statements.

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.

The accounting for post-retirement medical 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.

Provisions

Provisions were raised and management determined an estimate based on the information available. Additional disclosure of
these estimates of provisions are included in note 17 - Provisions.

Allowance for doubtful debts

On debtors an impairment loss is recognised in surplus and deficit when there is objective evidence that it is impaired. The
impairment is measured as the difference between the debtors carrying amount and the present value of estimated future cash
flows discounted at the effective interest rate, computed at initial recognition.

Capitalisation of intellectual property

ARC generates royalty revenue from Intellectual Property (IP) including Plant Breeders Rights, Patents and a Design arising
from research conducted (either by ARC employees or funded by ARC or research collaboration or industry funding).  These
are internally generated intangible assets, however, they arise as a result of research activities and not development activities
as envisioned by paragraph .52 of GRAP 31. 

ARC protects the IP in terms of the Act by registering the results of the research (either an improved variant or cultivars or other
products) with the relevant authorities.  ARC protects the IP in terms of the Intellectual Property Rights from Publicly Financed
Research and Development Act of 2008. It is a requirement to protect IP as a publicly funded institution.

ARC does not intend to sell the IP nor to use the IP for its own use but rather holds the IP for use by third parties and earns
royalties from the IP. The object from the results of the research conducted by ARC (either through employees or funded
research by ARC) is generally to improve farming quality, either through more cost effective techniques, better yield and/or
better quality of product for all levels of farming including Small and Medium Enterprises.

Consequently, ARC does not recognise any internally generated intangible assets in the statement of financial position but
expenses all research costs when incurred.

1.4 Investment property

Investment property is property (land or a building - or part of a building - or both) held to earn rentals or for capital appreciation
or both, rather than for: 

use in the production or supply of goods or services; or 
administrative purposes, or 
sale in the ordinary course of operations.

Investment property is recognised as an asset when, it is probable that the future economic benefits or service potential that
are associated with the investment property will flow to the entity, and the cost or fair value of the investment property can be
measured reliably.

Investment property i s initially recognised at cost. Transaction costs are included in the initial measurement. Subsequent to
initial recognition, investment property i s measured at cost less accumulated depreciation and any accumulated impairment
losses.

Where investment property i s acquired through a non-exchange transaction, its cost is its fair value as at the date of
acquisition.

Costs include costs incurred initially and costs incurred subsequently to add to, or to replace a part of, or service a property . If a
replacement part is recognised in the carrying amount of the investment property, the carrying amount of the replaced part is
derecognised.

•
•
•
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Cost model

Investment property is carried at cost less accumulated depreciation and any accumulated impairment losses.

Depreciation is provided to write down the cost, less estimated residual value by equal installments over the useful life of the
property, which is as follows:

Item Useful life
Property - buildings 40 to 70 years

Investment property is derecognised on disposal or when the investment property is permanently withdrawn from use and no
future economic benefits or service potential are expected from its disposal.

1.5 Property, plant and equipment

Property, plant and equipment a re tangible non-current assets (including infrastructure assets) that are held for use in the
production or supply of goods or services, rental to others, or for administrative purposes, and are expected to be used during
more than one period.

The cost of an item of property, plant and equipment  is recognised as an asset when:
it is probable that future economic benefits or service potential associated with the item will flow to the entity; and
the cost of the item can be measured reliably.

Property, plant and equipment  is carried at cost less accumulated depreciation and any impairment losses.

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.

Property, plant and equipment a re depreciated on the straight line basis o ver their expected useful lives to their estimated
residual value.

The useful lives of items of property, plant and equipment  have been assessed as follows:

Item Depreciation method Average useful life

Land Straight line Not depreciated
Buildings Straight line 3 to 70 years
Machinery & Farming Equipment Straight line 3 to 60 years
Office Furniture & Equipment Straight line 5 to 30 years
Motor vehicles and aircraft Straight line 4 to 20 years
Computer equipment Straight line 3 to 15 years
Infrastructure Straight line 10 to 60 years
Laboratory equipment Straight line 5 to 60 years

The depreciable amount of an asset is allocated on a systematic basis over its useful life.

The entity assesses at each reporting date whether there is any indication that the entity expectations about the residual value
and the useful life of an asset have changed since the preceding reporting date. If any such indication exists, the entity revises
the expected useful life and/or residual value accordingly. The change is accounted for as a change in an accounting estimate.

The depreciation charge for each period is recognised in surplus o r deficit u nless it is included in the carrying amount of
another asset.

Items of property, plant and equipment  are derecognised when the asset is disposed of or when no future economic benefits or
service potential are expected from its use or disposal.

The gain or loss arising from the derecognition of an item of property, plant and equipment  is included in surplus or deficit when
the item is derecognised. The gain or loss arising from the derecognition of an item of property, plant and equipment i s
determined as the difference between the net disposal proceeds, if any, and the carrying amount of the item.

The entity separately discloses expenditure to repair and maintain property, plant and equipment in the notes to the financial
statements (see note 12).

The entity discloses relevant information relating to assets under construction or development per asset class, in the notes to
the financial statements (see note 12).

1.6 Intangible assets

An intangible asset is an identifiable non-monetary asset without physical substance.

•
•
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1.6 Intangible assets (continued)

An intangible asset is recognised when:
it is probable that the expected future economic benefits or service potential that are attributable to the asset will
flow to the entity; and
the cost or fair value of the asset can be measured reliably.

The entity assesses the probability of expected future economic benefits or service potential using reasonable and supportable
assumptions that represent management’s best estimate of the set of economic conditions that will exist over the useful life of
the asset.

Intangible assets are measured initially at cost. Where an intangible asset is acquired through a non-exchange transaction, its
initial cost at the date of acquisition is measured at its fair value as at that date.

The entity has registered a number of patents, plant breeders rights and designs emanating from the research conducted or
funded by ARC in terms of Agricultural Research Act in order to protect the Intellectual Property derived from the research.
ARC does not capitalize the research costs incurred, but expenses these costs in terms of GRAP 31: Intangible Assets, as the
criteria to capitalize these assets as development costs has not been met.

An intangible asset arising from development (or from the development phase of an internal project) is recognised when:
it is technically feasible to complete the asset so that it will be available for use or sale.
there is an intention to complete and use or sell it.
there is an ability to use or sell it.
it will generate probable future economic benefits or service potential.
there are available technical, financial and other resources to complete the development and to use or sell the
asset.
the expenditure attributable to the asset during its development can be measured reliably .

Intangible assets are carried at cost less any accumulated amortisation and any impairment losses.

The amortisation period and the amortisation method for intangible assets are reviewed at each reporting date. 

Amortisation of intangible assets i s included in the depreciation and amortisation line item in the statement of financial
performance.

Reassessing the useful life of an intangible asset with a finite useful life after it was classified as indefinite is an indicator that
the asset may be impaired. As a result, the asset is tested for impairment and the remaining carrying amount is amortised over
its useful life.

Amortisation is provided to write down the intangible assets, on a straight line basis, to their residual values as follows:

Item Depreciation method Average useful life

Computer software Straight line 3 to 10 years

Intangible assets are derecognised:
on disposal; or
when no future economic benefits or service potential are expected from their use or disposal.

The gain or loss arising from the derecognition of an intangible assets i s included in surplus o r deficit w hen the asset is
derecognised (unless the Standard of GRAP on leases requires otherwise on a sale and leaseback).

1.7 Heritage assets

Heritage assets are assets that have a cultural, environmental, historical, natural, scientific, technological or artistic significance
and are held indefinitely for the benefit of present and future generations.

Recognition

The entity recognises a heritage asset as an asset if it is probable that future economic benefits or service potential associated
with the asset will flow to the entity, and the cost or fair value of the asset can be measured reliably.

•

•

•
•
•
•
•

•

•
•

Initial measurement

Heritage assets are measured at cost.

Where a heritage asset is acquired through a non-exchange transaction, its cost is measured at its fair value as at the date of
acquisition.

Subsequent measurement

After recognition as an asset, a class of heritage assets is carried at its cost less any accumulated impairment losses. These
assets are not depreciated.
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Impairment

The entity assesses at each reporting date whether there is an indication that the asset may be impaired. If any such indication
exists, the entity estimates the recoverable amount or the recoverable service amount of the heritage asset.

Derecognition

The entity derecognises heritage asset on disposal, or when no future economic benefits or service potential are expected from
its use or disposal.

The gain or loss arising from the derecognition of a heritage asset is included in surplus o r deficit w hen the item is
derecognised.

1.8 Financial instruments

A financial instrument is any contract that gives rise to a financial asset of one entity a nd a financial liability or a residual
interest of another entity.

The amortised cost of a financial asset or financial liability is the amount at which the financial asset or financial liability is
measured at initial recognition minus principal repayments, plus or minus the cumulative amortisation using the effective
interest method of any difference between that initial amount and the maturity amount, and minus any reduction (directly or
through the use of an allowance account) for impairment or uncollectibility .

A financial asset is:
cash;
a residual interest of another entity; or
a contractual right to:
- receive cash or another financial asset from another entity; or
- exchange financial assets or financial liabilities with another entity u nder conditions that are potentially
favourable to the entity.

A financial liability is any liability that is a contractual obligation to:
deliver cash or another financial asset to another entity; or
exchange financial assets or financial liabilities under conditions that are potentially unfavourable to the entity.

Liquidity risk is the risk encountered by an entity i n the event of difficulty in meeting obligations associated with financial
liabilities that are settled by delivering cash or another financial asset.

Market risk is the risk that the fair value or future cash flows of a financial instrument will fluctuate because of changes in
market prices. Market risk comprises three types of risk: currency risk, interest rate risk and other price risk.

Interest rate risk is the risk that the fair value or future cash flows of a financial instrument will fluctuate because of changes in
market interest rates.

Other price risk is the risk that the fair value or future cash flows of a financial instrument will fluctuate because of changes in
market prices (other than those arising from interest rate risk or currency risk), whether those changes are caused by factors
specific to the individual financial instrument or its issuer, or factors affecting all similar financial instruments traded in the
market.

•
•
•

•

•
•

of
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Classification

The entity h as the following types of financial assets (classes and category) as reflected on the face of the statement 
financial position or in the notes thereto:

`

Class Category
Trade and other receivables Financial asset measured at amortised cost
Cash and cash equivalents Financial asset measured at amortised cost
Other financial asset - shareholding in JSE listed Financial asset measured at fair value
Other financial asset - shareholding in co-ops Financial asset measured at cost

The entity h as the following types of financial liabilities (classes and category) as reflected on the face of the statement 
financial position or in the notes thereto:

`

Class Category
Trade and other payables Financial liability measured at amortised cost

Initial recognition

The entity recognises a financial asset or a financial liability in its statement of financial position  when the entity becomes a
party to the contractual provisions of the instrument.

1.7 Heritage assets (continued)
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Initial measurement of financial assets and financial liabilities

The entity m easures a financial asset and financial liability initially at its fair value plus transaction costs that are directly
attributable to the acquisition or issue of the financial asset or financial liability .

Receivables from exchange transactions

Trade receivables are measured at initial recognition at fair value, and are subsequently measured at amortised cost using the
effective interest rate method. Appropriate allowances for estimated irrecoverable amounts are recognised in surplus or deficit
when there is objective evidence that not all amounts due will be collected according to original terms of the receivables.
Significant financial difficulties of the debtor, probability that the debtor will enter bankruptcy or financial reorganisation, and
default or delinquency in payments are considered indicators that the trade receivable is impaired. The allowance recognised is
measured as the difference between the asset’s carrying amount and the present value of estimated future cash flows,
discounted at the effective interest rate computed at initial recognition.

The carrying amount of the asset is reduced through the use of an allowance account, and the amount of the credit loss is
recognised in surplus or deficit within operating expenses. When a trade receivable is uncollectible, it is written off against the
allowance account for trade receivables. Subsequent recoveries of amounts previously written off are credited against
operating expenses in surplus or deficit.

Government debtors are considered generally slow payers and therefore amounts receivable from them, regardless of ageing,
are not provided for. 

Payables from exchange transactions

Trade payables are initially measured at fair value, and are subsequently measured at amortised cost, using the effective
interest rate method.

Cash and cash equivalents

Cash and cash equivalents are measured initially at amortised cost, which is their fair value and subsequently recorded at
amortised cost.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.

Other financial assets

Other financial assets measured initially at cost, which is their fair value and subsequently recorded at cost and fair value.
Other financial assets comprise shares in JSE listed companies and shares in co-ops.The fair value of other financial assets
traded in active markets is based on quoted market prices (level 1) at the statement of financial position date. The quoted
market price used for financial assets held by the ARC is the closing price.

Subsequent measurement of financial assets and financial liabilities

The entity measures all financial assets and financial liabilities after initial recognition using the following categories:
Financial instruments at fair value.
Financial instruments at amortised cost.
Financial instruments at cost.

Impairment and uncollectibility of financial assets

The entity assesses at the end of each reporting period whether there is any objective evidence that a financial asset or group
of financial assets is impaired.

Financial assets measured at amortised cost:

If there is objective evidence that an impairment loss on financial assets measured at amortised cost has been incurred, the
amount of the loss is measured as the difference between the asset’s carrying amount and the present value of estimated
future cash flows (excluding future credit losses that have not been incurred) discounted at the financial asset’s original
effective interest rate. The carrying amount of the asset is reduced directly OR through the use of an allowance account. The
amount of the loss is recognised in surplus or deficit.

Financial assets measured at cost:

If there is objective evidence that an impairment loss has been incurred on an investment in a residual interest that is not
measured at fair value because its fair value cannot be measured reliably, the amount of the impairment loss is measured as
the difference between the carrying amount of the financial asset and the present value of estimated future cash flows
discounted at the current market rate of return for a similar financial asset. Such impairment losses are not reversed.

•
•
•

1.8 Financial instruments  (continued)
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Derecognition

Financial assets

The entity derecognises a financial asset only when:
the contractual rights to the cash flows from the financial asset expire, are settled or waived;
the entity transfers to another party substantially all of the risks and rewards of ownership of the financial asset; or
the entity, despite having retained some significant risks and rewards of ownership of the financial asset, has
transferred control of the asset to another party and the other party has the practical ability to sell the asset in its
entirety to an unrelated third party, and is able to exercise that ability unilaterally and without needing to impose
additional restrictions on the transfer. In this case, the entity :
- derecognise the asset; and
- recognise separately any rights and obligations created or retained in the transfer .

If, as a result of a transfer, a financial asset is derecognised in its entirety but the transfer results in the entity obtaining a new
financial asset or assuming a new financial liability, or a servicing liability, the entity recognise the new financial asset, financial
liability or servicing liability at fair value.

On derecognition of a financial asset in its entirety, the difference between the carrying amount and the sum of the
consideration received is recognised in surplus or deficit.

If the transferred asset is part of a larger financial asset and the part transferred qualifies for derecognition in its entirety, the
previous carrying amount of the larger financial asset is allocated between the part that continues to be recognised and the part
that is derecognised, based on the relative fair values of those parts, on the date of the transfer. For this purpose, a retained
servicing asset is treated as a part that continues to be recognised. The difference between the carrying amount allocated to
the part derecognised and the sum of the consideration received for the part derecognised is recognised in surplus or deficit.

If a transfer does not result in derecognition because the entity has retained substantially all the risks and rewards of ownership
of the transferred asset, the entity continue to recognise the transferred asset in its entirety and recognise a financial liability for
the consideration received. In subsequent periods, the entity recognises any revenue on the transferred asset and any expense
incurred on the financial liability. Neither the asset, and the associated liability nor the revenue, and the associated expenses
are offset.

Financial liabilities

The entity r emoves a financial liability (or a part of a financial liability) from its statement of financial position  w hen it is
extinguished — i.e. when the obligation specified in the contract is discharged, cancelled, expires or waived.

The difference between the carrying amount of a financial liability (or part of a financial liability) extinguished or transferred to
another party and the consideration paid, including any non-cash assets transferred or liabilities assumed, is recognised in
surplus or deficit. Any liabilities that are waived, forgiven or assumed by another entity by way of a non-exchange transaction
are accounted for in accordance with the Standard of GRAP on Revenue from Non-exchange Transactions (Taxes and
Transfers).

Presentation

Interest relating to a financial instrument or a component that is a financial liability is recognised as revenue or expense in
surplus or deficit.

Dividends or similar distributions relating to a financial instrument or a component that is a financial liability is recognised as
revenue or expense in surplus or deficit.

Losses and gains relating to a financial instrument or a component that is a financial liability is recognised as revenue or
expense in surplus or deficit.

•
•
•

1.8 Financial instruments  (continued)

The effective interest method is a method of calculating the amortised cost of a financial asset or a financial liability (or group of
financial assets or financial liabilities) and of allocating the interest income or interest expense over the relevant period. The
effective interest rate is the rate that exactly discounts estimated future cash payments or receipts through the expected life of
the financial instrument or, when appropriate, a shorter period to the net carrying amount of the financial asset or financial
liability. When calculating the effective interest rate, an entity shall estimate cash flows considering all contractual terms of the
financial instrument (for example, prepayment, call and similar options) but shall not consider future credit losses. The
calculation includes all fees and points paid or received between parties to the contract that are an integral part of the effective
interest rate (see the Standard of GRAP on Revenue from Exchange Transactions), transaction costs, and all other premiums
or discounts. There is a presumption that the cash flows and the expected life of a group of similar financial instruments can be
estimated reliably. However, in those rare cases when it is not possible to reliably estimate the cash flows or the expected life
of a financial instrument (or group of financial instruments), the entity s hall use the contractual cash flows over the full
contractual term of the financial instrument (or group of financial instruments).
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1.9 Leases

Operating leases - lessor

Operating lease revenue is recognised as revenue on a straight-line basis over the lease term .

Income for leases is disclosed under revenue in statement of financial performance .

Operating lease payments are recognised as an expense on a straight-line basis over the lease term. The difference between
the amounts recognised as an expense and the contractual payments are recognised as an operating lease asset or liability .

1.10 Inventories

Inventories t hat qualify for recognition as assets shall initially be measured at cost except where inventories a re acquired
through a non-exchange transaction, their cost shall be measured at their fair value as at the date of acquisition. 

Subsequently inventories are measured at the lower of cost and net realisable value.

Inventories are measured at the lower of cost and current replacement cost where they are held for;
distribution at no charge or for a nominal charge; or
consumption in the production process of goods to be distributed at no charge or for a nominal charge.

Net realisable value is the estimated selling price in the ordinary course of operations less the estimated costs of completion
and the estimated costs necessary to make the sale, exchange or distribution.

Current replacement cost is the cost the entity incurs to acquire the asset on the reporting date.

The cost of inventories c omprises of all costs of purchase, costs of conversion and other costs incurred in bringing the
inventories to their present location and condition.

The cost of inventories is assigned using the weighted average cost formula. The same cost formula is used for all inventories
having a similar nature and use to the entity.

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 at lower of cost and net realisable value.

••
•

When inventories are sold, the carrying amounts of those inventories are recognised as an expense in the period in which the
related revenue is recognised. If there is no related revenue, the expenses are recognised when the goods are distributed, or
related services are rendered. The amount of any write-down of inventories to net realisable value or current replacement cost
and all losses of inventories a re recognised as an expense in the period the write-down or loss occurs. The amount of any
reversal of any write-down of inventories, arising from an increase in net realisable value or current replacement cost, are
recognised as a reduction in the amount of inventories recognised as an expense in the period in which the reversal occurs.

1.11 Impairment of cash-generating assets

Cash-generating assets are assets used with the objective of generating a commercial return. Commercial return means that
positive cash flows are expected to be significantly higher than the cost of the asset.

Impairment is a loss in the future economic benefits or service potential of an asset, over and above the systematic recognition
of the loss of the asset’s future economic benefits or service potential through depreciation (amortisation).

Carrying amount is the amount at which an asset is recognised in the statement of financial position  a fter deducting any
accumulated depreciation and accumulated impairment losses thereon.

A cash-generating unit is the smallest identifiable group of assets used with the objective of generating a commercial return
that generates cash inflows from continuing use that are largely independent of the cash inflows from other assets or groups of
assets.

Costs of disposal are incremental costs directly attributable to the disposal of an asset, excluding finance costs and income tax
expense.

Fair value less costs to sell is the amount obtainable from the sale of an asset in an arm’s length transaction between
knowledgeable, willing parties, less the costs of disposal.

Recoverable amount of an asset or a cash-generating unit is the higher its fair value less costs to sell and its value in use.
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Identification

When the carrying amount of a cash-generating asset exceeds its recoverable amount, it is impaired.

The entity assesses at each reporting date whether there is any indication that a cash-generating asset may be impaired. If any
such indication exists, the entity estimates the recoverable amount of the asset.

Irrespective of whether there is any indication of impairment, the entity a lso test a cash-generating intangible asset with an
indefinite useful life or a cash-generating intangible asset not yet available for use for impairment annually by comparing its
carrying amount with its recoverable amount. This impairment test is performed at the same time every year. If an intangible
asset was initially recognised during the current reporting period, that intangible asset was tested for impairment before the end
of the current reporting period.

Value in use

Value in use of a cash-generating asset is the present value of the estimated future cash flows expected to be derived from the
continuing use of an asset and from its disposal at the end of its useful life.

When estimating the value in use of an asset, the entity e stimates the future cash inflows and outflows to be derived from
continuing use of the asset and from its ultimate disposal and the entity applies the appropriate discount rate to those future
cash flows.

1.11 Impairment of cash-generating assets (continued)

Recognition and measurement (individual asset)

If the recoverable amount of a cash-generating asset is less than its carrying amount, the carrying amount of the asset is
reduced to its recoverable amount. This reduction is an impairment loss.

An impairment loss is recognised immediately in surplus or deficit.

Any impairment loss of a revalued cash-generating asset is treated as a revaluation decrease.

When the amount estimated for an impairment loss is greater than the carrying amount of the cash-generating asset to which it
relates, the entity recognises a liability only to the extent that is a requirement in the Standard of GRAP.

After the recognition of an impairment loss, the depreciation (amortisation) charge for the cash-generating asset is adjusted in
future periods to allocate the cash-generating asset’s revised carrying amount, less its residual value (if any), on a systematic
basis over its remaining useful life.

Reversal of impairment loss

The entity assess at each reporting date whether there is any indication that an impairment loss recognised in prior periods for
a cash-generating asset may no longer exist or may have decreased. If any such indication exists, the entity estimates the
recoverable amount of that asset.

An impairment loss recognised in prior periods for a cash-generating asset is reversed if there has been a change in the
estimates used to determine the asset’s recoverable amount since the last impairment loss was recognised. The carrying
amount of the asset is increased to its recoverable amount. The increase is a reversal of an impairment loss. The increased
carrying amount of an asset attributable to a reversal of an impairment loss does not exceed the carrying amount that would
have been determined (net of depreciation or amortisation) had no impairment loss been recognised for the asset in prior
periods.

A reversal of an impairment loss for a cash-generating asset is recognised immediately in surplus or dificit.

Any reversal of an impairment loss of a revalued cash-generating asset is treated as a revaluation increase.

After a reversal of an impairment loss is recognised, the depreciation (amortisation) charge for the cash-generating asset is
adjusted in future periods to allocate the cash-generating asset’s revised carrying amount, less its residual value (if any), on a
systematic basis over its remaining useful life.

A reversal of an impairment loss for a cash-generating unit is allocated to the cash-generating assets of the unit pro rata with
the carrying amounts of those assets. These increases in carrying amounts are treated as reversals of impairment losses for
individual assets. No part of the amount of such a reversal is allocated to a non-cash-generating asset contributing service
potential to a cash-generating unit.

In allocating a reversal of an impairment loss for a cash-generating unit, the carrying amount of an asset is not increased above
the lower of:

its recoverable amount (if determinable); and
the carrying amount that would have been determined (net of amortisation or depreciation) had no impairment loss
been recognised for the asset in prior periods.

•
•
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The amount of the reversal of the impairment loss that would otherwise have been allocated to the asset is allocated pro rata to
the other assets of the unit.

1.12 Impairment of non-cash-generating assets

Non-cash-generating assets are assets other than cash-generating assets.

Impairment is a loss in the future economic benefits or service potential of an asset, over and above the systematic recognition
of the loss of the asset’s future economic benefits or service potential through depreciation (amortisation).

Carrying amount is the amount at which an asset is recognised in the statement of financial position  a fter deducting any
accumulated depreciation and accumulated impairment losses thereon.

Costs of disposal are incremental costs directly attributable to the disposal of an asset, excluding finance costs and income tax
expense.

Fair value less costs to sell is the amount obtainable from the sale of an asset in an arm’s length transaction between
knowledgeable, willing parties, less the costs of disposal.

Recoverable service amount is the higher of a non-cash-generating asset’ s fair value less costs to sell and its value in use.

Useful life is either:
the period of time over which an asset is expected to be used by the entity; or
the number of production or similar units expected to be obtained from the asset by the entity.

Identification

When the carrying amount of a non-cash-generating asset exceeds its recoverable service amount, it is impaired.

The entity assesses at each reporting date whether there is any indication that a non-cash-generating asset may be impaired.
If any such indication exists, the entity estimates the recoverable service amount of the asset.

Recognition and measurement

If the recoverable service amount of a non-cash-generating asset is less than its carrying amount, the carrying amount of the
asset is reduced to its recoverable service amount. This reduction is an impairment loss.

An impairment loss is recognised immediately in surplus or deficit.

Any impairment loss of a revalued non-cash-generating asset is treated as a revaluation decrease.

After the recognition of an impairment loss, the depreciation (amortisation) charge for the non-cash-generating asset is
adjusted in future periods to allocate the non-cash-generating asset’s revised carrying amount, less its residual value (if any),
on a systematic basis over its remaining useful life.

Reversal of an impairment loss

The entity assess at each reporting date whether there is any indication that an impairment loss recognised in prior periods for
a non-cash-generating asset may no longer exist or may have decreased. If any such indication exists, the entity estimates the
recoverable service amount of that asset.

An impairment loss recognised in prior periods for a non-cash-generating asset is reversed if there has been a change in the
estimates used to determine the asset’s recoverable service amount since the last impairment loss was recognised. The
carrying amount of the asset is increased to its recoverable service amount. The increase is a reversal of an impairment loss.
The increased carrying amount of an asset attributable to a reversal of an impairment loss does not exceed the carrying
amount that would have been determined (net of depreciation or amortisation) had no impairment loss been recognised for the
asset in prior periods.

A reversal of an impairment loss for a non-cash-generating asset is recognised immediately in surplus or deficit.

Any reversal of an impairment loss of a revalued non-cash-generating asset is treated as a revaluation increase.

After a reversal of an impairment loss is recognised, the depreciation (amortisation) charge for the non-cash-generating asset
is adjusted in future periods to allocate the non-cash-generating asset’ s revised carrying amount, less its residual value (if any),
on a systematic basis over its remaining useful life.

1.13 Capital funds

The capital fund represents the cost of land when the ARC was transferred out of the Department of Agriculture, Forestry and
Fisheries.

•

•
•
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1.14 Employee benefits

Short-term employee benefits

The cost of short-term employee benefits, (those payable within 12 months after the service is rendered, such as paid vacation
leave and sick leave, bonuses, and non-monetary benefits such as medical care), are recognised in the period in which the
service is rendered and are not discounted.

The expected cost of compensated absences is recognised as an expense as the employees render services that increase
their entitlement or, in the case of non-accumulating absences, when the absence occurs.

The expected cost of surplus sharing and bonus payments is recognised as an expense when there is a legal or constructive
obligation to make such payments as a result of past performance.

Defined contribution plans

Payments to defined contribution retirement benefit plans are charged as an expense as they fall due.

Payments made to industry-managed (or state plans) retirement benefit schemes are dealt with as defined contribution plans
where the entity’s obligation under the schemes is equivalent to those arising in a defined contribution retirement benefit plan.

Defined benefit plans

For defined benefit plans the cost of providing the benefits is determined using the projected credit method.

Actuarial valuations are conducted on an annual basis by independent actuaries separately for each plan.

Consideration is given to any event that could impact the funds up to end of the reporting period where the interim valuation is
performed at an earlier date.

Past service costs are recognised immediately to the extent that the benefits are already vested, and are otherwise amortised
on a straight line basis over the average period until the amended benefits become vested.

Gains or losses on the curtailment or settlement of a defined benefit plan is recognised when the entity i s demonstrably
committed to curtailment or settlement.

The amount recognised in the statement of financial position  represents the present value of the defined benefit obligation as
adjusted for unrecognised actuarial gains and losses and unrecognised past service costs, and reduces by the fair value of
plan assets.

Any asset is limited to unrecognised actuarial losses and past service costs, plus the present value of available refunds and
reduction in future contributions to the plan.

Other post retirement obligations

The ARC provides post-retirement medical benefits to qualifying employees. The expected costs of these benefits are
determined using an accounting methodology similar to that of defined benefit pension plans, with actuarial valuations carried
out every year. Contributions are made to the relevant funds over the expected service lives of the employees entitled to those
funds. The estimated cost of providing such benefits is charged to the statement of financial performance on a systematic basis
over the employees’ working lives within the ARC.

The entitlement to post-retirement health care benefits is based on the employee remaining in service up to retirement age and
the completion of a minimum service period. The expected costs of these benefits are accrued over the period of employment.
Independent qualified actuaries carry out valuations of these obligations. 

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.

Long-term employee benefits

The liability for employees’ entitlements to long service leave represents the present value of the estimated future cash
outflows resulting from employees’ services provided to the reporting date.

In determining the liability for employee benefits, consideration has been given to future increases in wage and salary rates,
and ARC’s experience with staff turnover.

1.15 Provisions and contingencies

A provision is a liability of uncertain timing or amount.

Provisions are recognised when:
the entity has a present obligation as a result of a past event;
it is probable that an outflow of resources embodying economic benefits or service potential will be required to
settle the obligation; and
a reliable estimate can be made of the obligation.

•
•

•
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The amount of a provision is the best estimate of the expenditure expected to be required to settle the present obligation at the
reporting date.

Provisions are reviewed at each reporting date and adjusted to reflect the current best estimate. Provisions are reversed if it is
no longer probable that an outflow of resources embodying economic benefits or service potential will be required, to settle the
obligation.

Provisions are not recognised for future operating losses.

Contingent liabilities are disclosed, unless the possibility of an outflow of resources embodying economic benefits or service
potential is remote.

Contingent assets are not recognised in financial statements since this may result in the recognition of revenue that may never
be realised. However, when the realisation of revenue is virtually certain, then the related asset is not a contingent asset and its
recognition is appropriate.

Contingent assets and contingent liabilities are not recognised. Contingencies are disclosed in note 25.

1.16 Commitments

Items are classified as commitments when an entity has committed itself to future transactions that will normally result in the
outflow of cash.

Disclosures are required in respect of unrecognised contractual commitments.

Commitments for which disclosure is necessary to achieve a fair presentation should be disclosed in a note to the financial
statements, if both the following criteria are met:

Contracts should be non-cancellable or only cancellable at significant cost (for example, contracts for computer or
building maintenance services); and
Contracts should relate to something other than the routine, steady, state business of the entity – therefore salary
commitments relating to employment contracts or social security benefit commitments are excluded.

1.17 Revenue from exchange transactions

Revenue is the gross inflow of economic benefits or service potential during the reporting period when those inflows result in an
increase in net assets, other than increases relating to contributions from owners.

An exchange transaction is one in which the entity receives assets or services, or has liabilities extinguished, and directly gives
approximately equal value (primarily in the form of goods, services or use of assets) to the other party in exchange.

Fair value is the amount for which an asset could be ex changed, or a liability settled, between knowledgeable, willing parties in
an arm’s length transaction.

Measurement

Revenue is measured at the fair value of the consideration received or receivable.

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.

Royalty income

Royalty income is recognised in terms of royalty agreements.

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. The stage of completion is
determined using costs or scientific estimate and or milestone achieved as set in the project.

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 that the costs will be recovered. Research costs are recognised as expenses in the period they
are incurred.

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.
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1.17 Revenue from exchange transactions (continued)

Sale of goods

Revenue from the sale of goods is recognised when all the following conditions have been satisfied:
the entity has transferred to the purchaser the significant risks and rewards of ownership of the goods;
the entity retains neither continuing managerial involvement to the degree usually associated with ownership nor
effective control over the goods sold;
the amount of revenue can be measured reliably;
it is probable that the economic benefits or service potential associated with the transaction will flow to the entity;
and
the costs incurred or to be incurred in respect of the transaction can be measured reliably .

Rendering of services

When the outcome of a transaction involving the rendering of services can be estimated reliably, revenue associated with
the transaction is recognised by reference to the stage of completion of the transaction at the reporting date. The outcome
of a transaction can be estimated reliably when all the following conditions are satisfied:

the amount of revenue can be measured reliably;
it is probable that the economic benefits or service potential associated with the transaction will flow to the entity;
the stage of completion of the transaction at the reporting date can be measured reliably; and
the costs incurred for the transaction and the costs to complete the transaction can be measured reliably .

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. The stage of completion is
determined using costs or scientific estimate and or milestone achieved as set in the project.

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 that the costs will be recovered. Research costs are recognised as expenses in the period they
are incurred.

Diagnostic services revenue is recognised by reference to the stage of completion of the tests at the reporting date. 

•
•

•

•

•
•
•
•

Interest, royalties and dividends

Revenue arising from the use by others of entity assets yielding interest, royalties and dividends or similar distributions is
recognised when:

It is probable that the economic benefits or service potential associated with the transaction will flow to the entity,
and
The amount of the revenue can be measured reliably.

Interest is recognised, in surplus or deficit, using the effective interest rate method as it accrues.

Royalties are recognised as they are earned in accordance with the substance of the relevant agreements.

Dividends or similar distributions are recognised, in surplus o r deficit, when the entity’s right to receive payment has been
established.

1.18 Revenue from non-exchange transactions

Revenue received from conditional grants, donations and funding are recognised as revenue at fair value of the consideration
received to the extent that the entity has complied with any of the criteria, conditions or obligations embodied in the agreement.
To the extent that the criteria, conditions or obligations have not been met a liability is recognised.

Non-exchange transactions are transactions that are not exchange transactions. In a non-exchange transaction, an entity either
receives value from another entity w ithout directly giving approximately equal value in exchange, or gives value to another
entity without directly receiving approximately equal value in exchange.

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.

Recognition

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.

Measurement

Revenue from a non-exchange transaction is measured at the amount of the increase in net assets recognised by the entity.

•

•
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1.19 Borrowing costs

Borrowing costs are interest and other expenses incurred by an entity in connection with the borrowing of funds.

Borrowing costs are recognised as an expense in the period in which they are incurred.

1.19 Borrowing costs

Borrowing costs are interest and other expenses incurred by an entity in connection with the borrowing of funds.

Borrowing costs are recognised as an expense in the period in which they are incurred.

1.20 Translation of foreign currencies

Foreign currency transactions

A foreign currency transaction is recorded, on initial recognition in Rands, by applying to the foreign currency amount the spot
exchange rate between the functional currency and the foreign currency at the date of the transaction.

At each reporting date:
foreign currency monetary items are translated using the closing rate;
non-monetary items that are measured in terms of historical cost in a foreign currency are translated using the
exchange rate at the date of the transaction; and
non-monetary items that are measured at fair value in a foreign currency are translated using the exchange rates
at the date when the fair value was determined.

Exchange differences arising on the settlement of monetary items or on translating monetary items at rates dif ferent from those
at which they were translated on initial recognition during the period or in previous annual financial statements are recognised
in surplus or deficit in the period in which they arise.

When a gain or loss on a non-monetary item is recognised directly in net assets, any ex change component of that gain or loss
is recognised directly in net assets. When a gain or loss on a non-monetary item is recognised in surplus o r deficit, any
exchange component of that gain or loss is recognised in surplus or deficit.

Cash flows arising from transactions in a foreign currency are recorded in Rands by applying to the foreign currency amount
the exchange rate between the Rand and the foreign currency at the date of the cash flow.

1.21 Insurance reserve

In terms of the ARC policy to cover a portion of vehicle, non-vehicle, stated benefits and fire and allied perils insurance claims,
a risk assessment is made annually in conjunction with the insurance brokers in order to determine the extent of the self-
insured amount to be credited to the reserve.

In determining the amount to be credited, the principle of maximum insurance cover at the lowest possible cost is applied.

The portion of claims borne by the ARC is accounted for against the reserve. Any shortfalls on the reserve are written off
against accumulated surplus in the year in which it originated and any surplus is carried over to the following year .

1.22 Comparative figures

Where necessary, comparative figures have been reclassified to conform to changes in presentation in the current year.

1.23 Fruitless and wasteful expenditure

Fruitless and wasteful expenditure means expenditure which was made in vain and would have been avoided had reasonable
care been exercised.

All expenditure relating to fruitless and wasteful expenditure is recognised as an expense in the statement of financial
performance in the year that the expenditure was incurred. The expenditure is classified in accordance with the nature of the
expense, and where recovered, it is subsequently accounted for as revenue in the statement of financial performance .

1.24 Irregular expenditure

Irregular expenditure as defined in section 1 of the PFMA is expenditure other than unauthorised expenditure, incurred in
contravention of or that is not in accordance with a requirement of any applicable legislation, including - 

(a) this Act; or
(b) the State Tender Board Act, 1968 (Act No. 86 of 1968), or any regulations made in terms of the Act; or
(c) any provincial legislation providing for procurement procedures in that provincial government.

Irregular expenditure that was incurred and identified during the current financial and which was condoned before year end
and/or before finalisation of the financial statements must also be recorded appropriately in the irregular expenditure register . In
such an instance, no further action is also required with the exception of updating the note to the financial statements.

•
•

•

Irregular expenditure that was incurred and identified during the current financial year and for which condonement is being
awaited at year end must be recorded in the irregular expenditure register. No further action is required with the exception of
updating the note to the financial statements.

Where irregular expenditure was incurred in the previous financial year and is only condoned in the following financial year , the
register and the disclosure note to the financial statements must be updated with the amount condoned.
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1.25 Segment information

A segment is an activity of an entity:
that generates economic benefits or service potential (including economic benefits or service potential relating to
transactions between activities of the same entity);
whose results are regularly reviewed by management to make decisions about resources to be allocated to that
activity and in assessing its performance; and
for which separate financial information is available.

Reportable segments are the actual segments which are reported on in the segment report. They are the segments identified
above or alternatively an aggregation of two or more of those segments where the aggregation criteria are met.

Measurement

The amount of each segment item reported is the measure reported to management for the purposes of making decisions
about allocating resources to the segment and assessing its performance. Adjustments and eliminations made in preparing the
entity’s financial statements and allocations of revenues and expenses are included in determining reported segment surplus or
deficit only if they are included in the measure of the segment’s surplus or deficit that is used by management. Similarly, only
those assets and liabilities that are included in the measures of the segment’s assets and segment’s liabilities that are used by
management are reported for that segment. If amounts are allocated to reported segment surplus or deficit, assets or liabilities,
those amounts are allocated on a reasonable basis.

If management uses only one measure of a segment’s surplus or deficit, the segment’s assets or the segment’s liabilities in
assessing segment performance and deciding how to allocate resources, segment surplus or deficit, assets and liabilities are
reported in terms of that measure. If management uses more than one measure of a segment’s surplus or deficit, the
segment’s assets or the segment’s liabilities, the reported measures are those that management believes are determined in
accordance with the measurement principles most consistent with those used in measuring the corresponding amounts in the
entity’s financial statements.

1.26 Budget information

Entity are typically subject to budgetary limits in the form of appropriations or budget authorisations (or equivalent), which is
given effect through authorising legislation, appropriation or similar .

General purpose financial reporting by entity s hall provide information on whether resources were obtained and used in
accordance with the legally adopted budget.

The approved budget is prepared on an accrual basis and presented by economic classification linked to performance outcome
objectives.

The budget for the economic entity includes all the entities approved budgets under its control.

The annual financial statements  and the budget are on the same basis of accounting therefore a comparison with the budgeted
amounts for the reporting period have been included in the Statement of comparison of budget and actual amounts .

1.27 Related parties

A related party is a person or an entity with the ability to control or jointly control the other party, or exercise significant influence
over the other party, or vice versa, or an entity that is subject to common control, or joint control.

Control is the power to govern the financial and operating policies of an entity so as to obtain benefits from its activities.

•

•

•

Joint control is the agreed sharing of control over an activity by a binding arrangement, and exists only when the strategic
financial and operating decisions relating to the activity require the unanimous consent of the parties sharing control (the
venturers).

Related party transaction is a transfer of resources, services or obligations between the reporting entity and a related party,
regardless of whether a price is charged.

Significant influence is the power to participate in the financial and operating policy decisions of an entity , but is not control over
those policies.

Management are those persons responsible for planning, directing and controlling the activities of the entity, including those
charged with the governance of the entity in accordance with legislation, in instances where they are required to perform such
functions.

Close members of the family of a person are considered to be those family members who may be ex pected to influence, or be
influenced by, that management in their dealings with the entity.

The entity i s exempt from disclosure requirements in relation to related party transactions if that transaction occurs within
normal supplier and/or client/recipient relationships on terms and conditions no more or less favourable than those which it is
reasonable to expect the entity to have adopted if dealing with that individual entity or person in the same circumstances and
terms and conditions are within the normal operating parameters established by that reporting entity's legal mandate.
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1.27 Related parties (continued)

Where the entity is exempt from the disclosures in accordance with the above, the entity discloses narrative information about
the nature of the transactions and the related outstanding balances, to enable users of the entity’s financial statements to
understand the effect of related party transactions on its annual financial statements.

1.28 Events after reporting date

Events after reporting date are those events, both favourable and unfavourable, that occur between the reporting date and the
date when the financial statements are authorised for issue. Two types of events can be identified:

those that provide evidence of conditions that existed at the reporting date (adjusting events after the reporting date);
and
those that are indicative of conditions that arose after the reporting date (non-adjusting events after the reporting
date).

The entity will adjust the amount recognised in the financial statements to reflect adjusting events after the reporting date once
the event occurred.

The entity will disclose the nature of the event and an estimate of its financial effect or a statement that such estimate cannot
be made in respect of all material non-adjusting events, where non-disclosure could influence the economic decisions of users
taken on the basis of the financial statements.

•

•
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NOTES TO THE ANNUAL FINANCIAL STATEMENTS

Figures in Rand 2018 2017

2. New standards and interpretations

2.1 Standards and interpretations issued, but not yet effective

The entity has not applied the following standards and interpretations, which have been published and are mandatory for
the entity’s accounting periods beginning on or after 01 April 2018 or later periods:

Standard/ Interpretation: Effective date:
Years beginning on or
after

Expected impact:

GRAP 20: Related parties 01 April 2019 Unlikely there will be a
material impact

GRAP 32: Service Concession Arrangements: Grantor 01 April 2019 Unlikely there will be a
material impact

GRAP 109: Accounting by Principals and Agents 01 April 2019 Unlikely there will be a
material impact

IGRAP 17: Service Concession Arrangements where a
Grantor Controls a Significant Residual Interest in an Asset

01 April 2019 Unlikely there will be a
material impact

IGRAP 18: Interpretation of the Standard of GRAP on
Recognition and Derecognition of Land

01 April 2019 Unlikely there will be a
material impact

•

•

•

•

•

Agricultural Research Council Annual Report  •  2017/18140



Figures in Rand 2018 2017

3. Revenue

Sale of goods 15 923 730 22 337 152
Rendering of services 330 599 109 359 386 320
Royalty income 16 806 185 14 800 101
Rental of facilities and equipment

23 152 178 15 628 713

Interest received - investment 3 968 110 16 159 151
Dividends received 288 892 208 835
Government grants 895 496 669 759 397 131

1 305 951 070 1 203 208 376

The amount included in revenue arising from exchanges of goods or
services are as follows:
Sale of goods 15 923 730 22 337 152
Rendering of services 330 599 109 359 386 320
Royalty income 16 806 185 14 800 101
Rental of facilities and equipment 19 716 197 15 290 973

Interest received - investment 3 968 110 16 159 151
Dividends received 288 892 208 835

410 454 401 443 811 245

The amount included in revenue arising from non-exchange transactions
is as follows:
Transfer revenue
Government grants 895 496 669 759 397 131

4. Investment revenue

Dividend revenue
Listed financial assets - Local 288 892 208 835

Interest revenue
Bank 3 968 110 16 159 151

4 257 002 16 367 986

Compared to the prior year, the dividends received increased mainly as a result of La Concorde Holdings declaring a special
dividend.

5. Government grants

Operating grants

Government grant 798 020 509 667 239 768

Capital grants
Government grant 97 476 160 92 157 363

895 496 669 759 397 131

Conditional and Unconditional

Included in above are the following grants received:

Conditional grants received 6 138 169 5 169 375
Unconditional grants received 889 358 500 754 227 756

895 496 669 759 397 131
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Figures in Rand 2018 2017

6. Operating deficit

Operating deficit for the year is stated after accounting for the following:

Remuneration, other than to employees, for:
Council remuneration 1 708 054 1 062 440
Auditors remuneration 5 480 911 5 148 646

7 188 965 6 211 086

Operating lease charges
Premises

Contractual amounts 1 048 305 1 786 608
Motor vehicles

Contingent amounts 27 750 51 066
Equipment

Contractual amounts 21 172 569 23 610 473

22 248 624 25 448 147

(Loss)/gain on sale of property, plant and equipment (149 913) 123 527
Amortisation on intangible assets 6 974 382 5 536 141
Impairment on other financial assets 15 433 -
Depreciation on property, plant and equipment 38 002 639 36 866 514
Employee costs 816 801 198 754 855 172
Research and development 94 636 941 91 832 451

•

•

•
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Figures in Rand 2018 2017

7 General expenses

8. Inventories

Finished goods 4 971 378 3 939 093
Forage 1 404 663 1 839 145
Livestock 9 354 808 6 540 854
Consumable stores 6 420 263 6 600 766

22 151 112 18 919 858

9. Receivables from exchange transactions

Trade debtors 173 713 699 178 671 285
Staff debtors 15 964 806 14 304 818
Deposits 1 063 273 238 267
Prepaid expenses 2 003 521 1 600 921
Other debtors* 4 978 522 1 833 794

197 723 821 196 649 085

Trade receivables are shown net of impairment losses.

Trade receivables are stated at amortised cost.
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Figures in Rand 2018 2017

9. Receivables from exchange transactions (continued)

Of the receivables balance as at end of the year, R82,5 Million is due from the largest customer and R28,4 Million is due from
the second largest customer and R15,3 Million is due from the third largest customer , the fourth and fifth largest customers owe
6% and 2% of the total balance respectively. There are no other debtors who represent more than 1% of total balance of the
trade receivables

Staff debtors are made up of travel advances. These are recovered on a monthly basis by employees paying back the amount
owed or ARC deducting the amount owed from the employees' salary.

Of the R65,6 million in 150 days, R56 million is due from the two major customers who are government departments. In line
with our policy, this amount has not been impaired.

Trade and other receivables past due but not impaired

The ageing of amounts past due but not impaired is as follows:

60 days 1 248 179 1 691 325
90 days 110 583 6 415 010
120 days 143 261 14 470 243
150+ days 65 688 634 70 311 250

67 190 657 92 887 828

Reconciliation of provision for impairment of trade and other receivables

As at 31 March 2018, receivables at nominal value of R39 459 340 ( 2017: R15 248 980) were impaired and provided for.
Receivables that are past due and not impaired represent slow paying clients. Although a significant balance is due from three
largest customers these customers are not provided for as the risk of non-payment is regarded to be low. Movements in the
provision for impairment of receivables were as follows:

Opening balance 15 248 980 11 976 978
Provision for impairment 24 210 360 5 787 714
Amounts written off as uncollectible - (2 472 728)
Bad debts recovered - (42 984)

39 459 340 15 248 980

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

10. Cash and cash equivalents

Cash and cash equivalents consist of cash on hand and balances with banks and investments in money market instruments.

Cash and cash equivalents consist of:

Bank balances 58 980 455 88 793 389
Short-term deposits 9 323 028 8 579 223

68 303 483 97 372 612

The total unsecured credit facilities granted to ARC relate to fleet management cards. The facility as at 31 March 2018 was
R1,2 million (2017: R1,2 million).
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Figures in Rand 2018 2017

11. Investment property

2018 2017

Cost Accumulated
depreciation

and
accumulated
impairment

Carrying value Cost Accumulated
depreciation

and
accumulated
impairment

Carrying value

Investment property 125 435 (26 787) 98 648 125 435 (26 787) 98 648

Reconciliation of investment property - 2018

Opening
balance

Total

Investment property 98 648 98 648

Reconciliation of investment property - 2017

Opening
balance

Total

Investment property 98 648 98 648

Details of property

This investment property is located in the Eastern Cape province, Queenstown and is being let out to the South African Police
Service for rental income. 

Amounts recognised in surplus or deficit

Rental revenue from Investment property 252 714 300 075

There were no repairs and maitainance effected on investment property.
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Figures in Rand 2018 2017

13. Intangible assets

2018 2017

Cost /
Valuation

Accumulated
amortisation

and
accumulated
impairment

Carrying value Cost /
Valuation

Accumulated
amortisation

and
accumulated
impairment

Carrying value

Computer software 49 668 256 (20 710 642) 28 957 614 49 201 516 (13 736 261) 35 465 255

Reconciliation of intangible assets - 2018

Opening
balance

Additions Amortisation Total

Computer software 35 465 255 466 741 (6 974 382) 28 957 614

Reconciliation of intangible assets - 2017

Opening
balance

Additions Amortisation Total

Computer software 39 863 380 1 138 016 (5 536 141) 35 465 255

14. Heritage assets

2018 2017

Cost Accumulated
impairment

losses

Carrying value Cost Accumulated
impairment

losses

Carrying value

Historical buildings 223 167 - 223 167 223 167 - 223 167

Reconciliation of heritage assets 2018

Opening
balance

Total

Historical buildings 223 167 223 167

Reconciliation of heritage assets 2017

Opening
balance

Total

Historical buildings 223 167 223 167

Heritage assets consist of a building. This building is currently a museum displaying Sir Arnold Theilers office and the
equipment which he used when he started veterinary science in Onderstepoort. Arnold Theiler is regarded as the father of
veterinary science in South Africa.

Expenditure incurred to repair and maintain heritage assets

There were no repairs and maitainance effected on heritage assets.
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Figures in Rand 2018 2017

15. Other financial assets

Designated at fair value
Capevin (KWV unbundling)
510 409 shares at R8.62 (2017: 510 409 shares at R8.65)

4 399 726 4 415 038

La Concorde Holdings Limited ( formerly KWV Holdings LTD)
51 041 shares at R12.50 (2017: 51 041 shares at R12.05)

638 013 615 044

5 037 739 5 030 082

Residual interest at cost @
De Doorns Winery
9 880 shares at R0.55 (2017: 9 880 shares at R0.55)

5 434 5 434

Lutzville 2009 Co operative Limited
107 000 shares at R0.01 (2017: 107 000 shares at R0.01)

1 070 1 070

Burpak Limited
1 948 shares at R1.00 (2017: 1 948 shares at R1.00)

1 948 1 948

Lutzville Vineyard Co operative
44 867 shares at R1.00 (2017: 44 867 shares at R1.00)

44 867 44 867

Lutzville Vineyard Co operative
1 070 000 shares at R0.01 (2017: 1 070 000 shares at R0.01)

10 700 10 700

Hex Valley Coolrooms
16 092 shares at R0.50 (2017: 16 092 shares at R0.50)

8 046 8 046

Mcgregor Co operative Limited
93 240 shares at R1.00 (2017: 110 320 shares at R1.00)

93 240 110 320

Lanko Co operative Limited
21 063 shares at R1.00 (2017: 21 063 shares at R1.00)

21 063 21 063

186 368 203 448

Total other financial assets 5 224 107 5 233 530

Non-current assets
Designated at fair value 5 037 739 5 030 082
Residual interest at cost 186 368 203 448

5 224 107 5 233 530

Other financial assets designated at fair value are shares in JSE listed companies in which the ARC is a shareholder. The fair
value of other financial assets traded in active markets is based on quoted market prices (level 1) at the statement of financial
position date. The quoted market price used for financial assets held by the ARC is the closing price.

The increase in fair value adjustment relates to both share prices of Capevin and La Concorde Holdings Limited increasing by
much less than they increased in the prior financial year.  

@ These interests represent the ARC’s shareholding in wine cooperatives that the ARC was a founding member of. There is
no active market for the shares which are unlisted. Management considers the carrying value of the shares to be an
approximation of their fair values. 

In the 2017/8 financial year, management decided to sell a portion of the McGregor shares as the ARC could not meet its
quota requirements. The ARC’s quota is delivered to the co-operative via Robertson farm wine grapes.

16. Payables from exchange transactions

Trade payables 60 970 788 41 303 496
Payments received in advanced - contract in process 70 504 160 85 033 630
Other payables 221 256 977 139 184 435
Accrued leave pay 61 523 574 64 007 634
Accrued audit fees 5 371 262 5 134 470

419 626 761 334 663 663
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Figures in Rand 2018 2017

16. Payables from exchange transactions (continued)

Other payables comprises accruals, salary control accounts and WIP revenue. The increase is due mainly to an increase in
WIP:Revenue, accruals and deposits received from customers. 

Fair value of trade and other payables

Current 47 169 515 40 018 340
Up to 60 days 10 712 562 434 949
90 days 2 452 625 90 546
91-120 days 111 474 7 096
121 -150days 241 185 129 115
+150 days 283 427 623 450

60 970 788 41 303 496

17. Provisions

Reconciliation of provisions - 2017

Opening
Balance

Reversed
during the year

Total

Bonus provision 35 000 000 (35 000 000) -

Bonus provision

Bonus provision is the amount that is payable to ARC staff members and is based on the performance rating and affordability.
There was no bonus provision in the 2017/18 financial year since the organisation ended the year with a deficit.
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18. Employee benefit obligations

Retirement funds

The ARC has made provision for pension and provident fund schemes covering substantially all employees. At the end of the
financial year the following funds were in existence:

ARC Pension fund (Category D), operating as a defined contribution fund
ARC Provident fund, operating as a defined contribution fund

The ARC Pension Fund is administered by Alexander Forbes while the ARC Provident Fund is administered by Sanlam.

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.

Post retirement medical aid benefits

This includes current and past employees of ARC who are currently members of the medical aid fund. M embership 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-retirement 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). 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
2018. At that date, in the opinion of the actuary, the defined benefit plan was found to be in a sound financial position. The
projected unit credit method has been used for purposes of determining the actuarial valuation. Change in currency or interest
rate result is an insignificant change in the plan obligation.

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 2018. The obligation is fulfilled as the
employees exit this fund.

The amount included in the statement of financial position arising from the ARC’s obligation in respect of postretirement
medical benefits is as follows:

The amounts recognised in the statement of financial position are as follows:

Carrying value
Present value of the defined benefit obligation-wholly unfunded (15 387 000) (15 059 000)

Changes in the present value of the defined benefit obligation are as follows:

Opening balance 15 059 000 16 641 000
Currect service cost 477 000 543 000
Interest cost 1 030 000 1 222 000
Benefits paid (2 854 547) (3 144 239)
Actuarial (gains) / losses 1 675 547 (202 761)

(15 387 000) (15 059 000)

Key assumptions used

Assumptions used at the reporting date: 

Discount rates used 6,84% 7,34%
Membership of the fund at 31 March 392 427

The nominal and real zero curves as at 31 March 2018 supplied by the JSE were used to determine the discount rates at each
relevant time period.

•
•
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18. Employee benefit obligations (continued)

Defined contribution funds

Employer contributions and membership for the period were as follows:

ARC Pension Fund (Option D) 42 613 747 40 790 595

ARC Provident Fund 14 427 293 13 628 416

Membership
ARC Pension Fund (Option D) 1 386 1 409
ARC Provident Fund 957 964

The total accrued value of assets of the membership of the Agricultural Research Council Pension Fund amounted to
R1 148 244 428 as at 31 March 2018.

The total accrued value of assets of the membership of the Agricultural Research Council Provident Fund amounted to
R198 584 562 as at 31 March 2018. 

19. Unspent conditional grants and receipts

These are government grants received that will be recognised in future accounting periods. Recognition in future periods will be
in line with reporting standards and determined by construction work on the facilities concerned. The funds relate to the
construction of the following facilities, work on which is in progress:

The Foot and Mouth Decease (“FMD”) vaccines facility; and
The Exotic Disease and the Wild Suide facilities.

Movement during the year

Balance at the beginning of the year 132 892 976 138 062 351
Income recognition during the year (6 138 169) (5 169 375)

126 754 807 132 892 976

Of the R187m allocated by National Treasury for the FMD project, R122m has yet to be spent. These funds for the project have
not been ring-fenced by the ARC and funding of future work will be financed by available cash reserves of the organisation at
that point. At year end, the ARC had cash and cash equivalents of R68m to fund work on this project as well as to fund its
operational requirements.  

The rest of the balance relates to the outstanding spending on the Exotic Decease and the W ild Suide facilities. Similarly, these
fund have not been ring-fenced.

The fact that funds from the conditional grants were not ring-fenced for the projects intended constitutes irregular expenditure
which note 32 provides further details of. 

20. Capital funds

Issued
Capital fund 111 986 013 111 986 013

The capital fund represents the cost of land when the ARC was transferred out of the Department of Agriculture, Forestry and
Fisheries.

21. Taxation

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

•
•
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22. .Cash generated from (used in) operations

Deficit (63 388 006) (84 228 485)
Adjustments for:
Depreciation and amortisation 44 977 021 42 402 655
Gain (loss) on sale of assets 149 913 (123 527)
Unrealised (loss) / gain on foreign exchange 49 505 (64 360)
Fair value adjustments (7 656) (216 924)
Impairment (2 968 207) 1 611 456
Increase in provision for bad debts 24 342 664 5 787 714
Movements in operating lease assets and accruals 1 594 49 485
Movements in retirement benefit assets and liabilities (1 347 547) (1 379 239)
Movements in provisions - (35 000 000)
Increase/(decrease) in reserves 650 155 (238 256)
Scrapping of assets 2 522 774 1 023 198
Actuarial gains and losses 1 675 547 (202 761)
Changes in working capital:
Inventories (247 614) (10 049 121)
Receivables from exchange transactions (25 443 149) (31 157 645)
Payables from exchange transactions 84 939 340 13 076 457
VAT 548 093 (705 637)
Unspent conditional grants and receipts (6 138 169) (5 169 379)

60 316 258 (104 584 369)
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23. Financial instruments disclosure

Categories of financial instruments

2018

Financial assets

At fair value At amortised
cost

At cost Total

Other financial assets 5 037 739 - 186 368 5 224 107
Receivables from exchange transactions - 195 720 300 - 195 720 300
Cash and cash equivalents - 68 303 483 - 68 303 483

5 037 739 264 023 783 186 368 269 247 890

Financial liabilities

At fair value At amortised
cost

At cost Total

Payables from exchange transactions - 287 599 027 - 287 599 027

2017

Financial assets

At fair value At amortised
cost

At cost Total

Other financial assets 5 030 082 - 203 448 5 233 530
Receivables from exchange transactions - 195 048 164 - 195 048 164
Cash and cash equivalents - 97 372 612 - 97 372 612

5 030 082 292 420 776 203 448 297 654 306

Financial liabilities

At fair value At amortised
cost

At cost Total

Payables from exchange transactions - 185 622 399 - 185 622 399

Figures in Rand 2018 2017

Agricultural Research Council Annual Report  •  2017/18155



Figures in Rand 2018 2017

24. Commitments

Authorised capital expenditure

Already contracted for but not incurred
Buildings 419 175 211 102
Computer equipment 314 205 389 447
Infrastructure 2 269 169 1 219 990
Laboratory equipment 3 145 357 1 560 692
Machinery and farming equipment 1 198 634 2 097 432
Motor vehicles - 1 106 941
Office furniture and equipment 53 050 205 712

7 399 590 6 791 316

Total capital commitments
Already contracted for but not incurred 7 399 590 6 791 316

Operating leases - as lessee (expense)

Minimum lease payments due
 - within one year 19 092 669 17 955 573
 - in second to fifth year inclusive 2 131 953 17 685 580

21 224 622 35 641 153

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.

25. Contingencies

There are contingent liabilities in respect of:
Guarantees on municipal and electricity accounts 1 075 360 1 075 360
Legal costs and litigations 5 540 536 42 712 036
Pending labour dispute 2 001 460 7 108 079

8 617 356 50 895 475

The guarantees on municipal and electrical accounts relate to the City of Tshwane municipality to ensure a continued service
to the ARC-Onderstepoort Veterinary Research.

Legal costs and litigations relate to in the nature of the ARC's business, agreements with complex deliverables may be entered
into. All necessary steps are taken to manage the risks inherent to these transactions. If and when it is evident that there is a
reasonable probability that a dispute on a transaction could lead to costs against the ARC, such costs will be disclosed.

Labour dispute contingent liability relate to outstanding labour matters that are at CCMA and labour court. The Labour Court
has rescinded the ARC’s non–renewal of an employment contract with Dr Jeenah thus a settlement was made hence the
decrease in the labour dispute amount in the current year. 

Contingent assets

ARC instituted action proceedings against Unifrutti regarding the unlawful sales of the plant varieties, Valley Gold and African

Sunset. All affidavits are signed, as of February 2018, a strategic decision will have to be made by ARC whether or
not litigation should be driven now that affidavits are signed, or whether matter should stand over until Unifrutti
challenged ARC PBR registrations. The total estimated financial exposure is R 200 000.

•
•
•
•
•
•
•
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26. Related parties

`

Relationships
Executive managers are regarded as related parties Refer to Council and prescribed officers' emoluments

note 27
Ultimate controlling entity Department of Agriculture, Forestry and Fisheries
Controlling entity Department of Agriculture, Forestry and Fisheries
Public entity - (With significant influence over the ARC) Department of Science and Technology
Public entity - (Under common control with the ARC) National Agricultural Market Council
Public entity - (Under common control with the ARC) Onderstepoort Biological Products
Public entity - (Under common control with the ARC) Perishable Products Export Control Board
Public entity - (Under common control with the ARC) South African Veterinary Council

All the transactions with related parties are at arms length.

Related party balances

Receivable from exchange transactions (Payables from exchange
transactions) regarding related parties
Department of Agriculture, Forestry and Fisheries - Other Grants 83 375 435 41 955 434
Onderstepoort Biological Products 15 321 725 6 516 756
Department of Science and Technology - 29 162
Department of Agriculture Forestry and Fisheries (4 877 451) (4 877 451)
Department of Agriculture Forestry and Fisheries FMD (121 877 356) (128 015 525)
Department of Science and Technology (962 998) -
Onderstepoort Biological Products (15 032) (201 139)

Related party transactions

Services from (to) related parties
Department of Agriculture Forestry and Fisheries -PIA registrations 3 004 -
Department of Agriculture Forestry and Fisheries - PBR registraction 6 413 46 765
Department of Agriculture Forestry and Fisheries 161 937 340 848
Department of Agriculture Forestry and Fisheries - Services (66 575 547) (127 696 125)
Onderstepoort Biological Products - Services 395 415 363 370
Onderstepoort Biological Products - Utilities recovery (13 391 472) (6 169 274)
Perishable Products Export Control Board - Training Services - 265 676
South African Veterinary Council 85 642 38 000

Parliamentary Grant
Department of Agriculture Forestry and Fisheries (854 897 368) (713 148 598)
Department of Agriculture Forestry and Fisheries - FMD (6 138 169) (5 169 375)
Department of Science and Technology - Other Revenue Grants - (51 112 911)
Department of Science and Technology (26 315 789) (26 315 789)
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27. Council and prescribed officers' emoluments (continued)

Council members

2018

Committees
fees

Subsistence
and travel

Total

Prof S Vil Nkomo (Chairperson) 139 718 1 589 141 307
Ms J Mashiteng 117 783 7 868 125 651
Dr JM Chitja 79 460 - 79 460
Miss B Kali 92 625 8 585 101 210
Mr SG Mthombeni 102 109 8 289 110 398
Dr M Ngoepe-Ntsoane 101 052 22 907 123 959
Dr SAM van Oorsterhout 113 079 8 336 121 415
Dr MN Makhura 86 517 425 86 942
Adv ME Mphahlele 109 060 7 526 116 586
Mr A Bishop 85 058 16 564 101 622
Mr LA Makeneke 106 544 7 849 114 393
Mr A Stroebel 71 722 282 72 004
Dr ME Ngidi 101 047 - 101 047
Prof PW Mashela 101 052 29 598 130 650
Mr M Brinkhuis 97 275 16 165 113 440
Mr M Mahanjana 67 449 521 67 970

1 571 550 136 504 1 708 054

2017

Committees
fees

Subsistence
and travel

Total

Prof S Vil Nkomo (Chairperson) 74 265 12 439 86 704
Prof MJ Khan 139 635 8 898 148 533
Dr FW Jansen van Rijssen 86 052 2 217 88 269
Ms J Mashiteng 88 815 5 271 94 086
Dr JM Chitja 48 189 650 48 839
Mr M Dyasi 86 052 1 797 87 849
Prof L Hoffman 27 537 - 27 537
Mr A Bishop 61 957 7 456 69 413
Ms D Ndaba 102 584 5 382 107 966
Prof FJC Swanepoel 55 073 4 080 59 153
Mr C Kneale 68 842 5 111 73 953
Mr G Martin 48 189 4 211 52 400
Mr R Nicholls 58 921 295 59 216
Mr I Motala 48 189 10 333 58 522

994 300 68 140 1 062 440

Audit committee members

2018

Emoluments Other benefits* Total
Mr VN Naicker (Chairperson) 68 554 - 68 554
Mr LM Mangquku 71 331 260 71 591
Ms K Mokoena 70 700 4 948 75 648
Mr JH Mcbain 61 863 2 660 64 523
Ms JA Bruinders 10 100 347 10 447

282 548 8 215 290 763
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27. Council and prescribed officers' emoluments (continued)

Emoluments Other benefits* Total
Mr VN Naicker (Chairperson) 64 009 - 64 009
Mr LM Mangquku 42 742 477 43 219
Ms K Mokoena 45 450 3 594 49 044
Mr JH Mcbain 45 450 6 015 51 465
Ms JA Bruinders 6 313 434 6 747

203 964 10 520 214 484

* Other benefits comprise travel allowance and subsistence allowance

28. Prior period errors and reclassifications

During the 2017 financial year, the ARC received a qualified opinion on property, plant and equipment, receivables from
exchange transactions and payables from exchange transactions. The qualification emanates mainly from old or taken-on
balances from when the new ERP system was implemented which could not be reconciled or cleared. Management then
implemented an audit improvement plan in order to address the qualification areas, the financial statements of 2017 were then
restated to correct these errors.

During the implementation of the audit improvement plan, it was also noted that prior period audit adjustments relating to
inventories were not reversed thus inventories were restated to correct the error.

During 2018 management decided to reclassify provision for leave pay to accruals as it is more prudent to classify the leave
pay to accruals. This resulted in the restatement of the 2017 financial statements.

The effect of the restatement on those financial statements is summarised below.

Statement of financial position

2016

Note As previously
reported

Correction of
error

Restated

Inventories 7 487 963 2 994 230 10 482 193
Receivables from exchange transactions 273 289 412 (113 585 686) 159 703 726
Property, plant and equipment 966 191 869 (13 691 656) 952 500 213
Payables from exchange transactions (375 767 525) 110 955 024 (264 812 501)
VAT payable (5 713 360) (1 207 593) (6 920 953)
Accumulated surplus (851 120 699) 14 535 681 (836 585 018)

14 367 660 - 14 367 660

2017

Note As previously
reported

Correction of
error

Re-
classification

Restated

Inventories 15 414 307 3 505 551 - 18 919 858
Receivables from exchange transactions 9 258 450 606 (61 801 521) - 196 649 085
Property, plant and equipment 1 013 362 613 (11 708 457) - 1 001 654 156
Intangible assets 35 465 153 102 - 35 465 255
Payables from exchange transactions 16 (328 855 592) 58 199 561 (64 007 634) (334 663 665)
VAT 19 (5 319 971) (895 345) - (6 215 316)
Provisions (64 007 634) - 64 007 634 -
Accumulated surplus (765 056 642) 12 700 109 - (752 356 533)

159 452 840 - - 159 452 840
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28. Prior period errors and reclassifications (continued)

Statement of finanical performance

2017

Note As previously
reported

Correction of
error

Re-
classification

Restated

Sale of goods in agricultural activities 3 22 252 569 84 583 - 22 337 152
Rendering of services 369 360 527 5 871 430 (216 924) 375 015 033
Rental of facilities and equipment 15 232 353 58 620 - 15 290 973
Dividends received 165 553 43 282 - 208 835
Government grants 758 581 844 815 287 - 759 397 131
Employee related costs (744 492 069) 23 740 (10 386 843) (754 855 172)
Depreciation and armortisation (42 578 453) 175 798 - (42 402 655)
Impairment loss - 276 087 (1 887 543) (1 611 456)
Lease rentals on operating lease (25 439 193) (9 128) - (25 448 321)
Debt impairment (3 654 019) (2 133 695) - (5 787 714)
Operating and administrative expenses (466 447 207) (3 370 606) 11 790 503 (458 027 310)
(Loss) / gain on foreign exchange - - 281 122 281 122
Fair value adjustment on other financial
assets at fair value

- - 216 924 216 924

Actuarial gains / (losses) - - 202 761 202 761

Surplus for the year (117 018 095) 1 835 398 - (115 182 697)

29. Risk management

Financial risk management

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, cash flow interest rate risk and price risk), credit risk and liquidity 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.

Liquidity risk

The entity’s risk to liquidity is a result of the funds available to cover future commitments. The entity m anages liquidity risk
through an ongoing review of future commitments and credit facilities.

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 its financial liabilities (payables and leave pay accrual) in
the normal course of business. Liquidity risk is managed by cash forecasting.

The cash commitments of the entity have cast doubt around the entity’ s ability to continue operating as a going concern. These
concerns are allayed by mitigating circumstances that are articulated in the Accounting Authority’s Responsibilities and
Approval statement. The Liquidity risk is reduced by the entity’s continued focus on financial discipline as well as the
commitment by Department of Agriculture, Forestry and Fisheries (DAFF) to fund the entity.
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29. Risk management (continued)

Credit risk

Credit risk consists mainly of cash deposits, cash equivalents, derivative financial instruments and trade debtors. The entity
only deposits cash with major banks with high quality credit standing and limits exposure to any one counter-party .

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 five of the entity’s largest debtors exceed 2% of the total trade receivables balance as disclosed in
note 9. 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.
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29. Risk management (continued)

Market risk

Interest rate risk

ARC is exposed to interest rate risk as it places funds at both fixed and floating interest rates. The risk is managed through
investing the surplus funds 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:

Sensitivity analysis

South African Rand (ZAR)
Increase by 50 base points 341 517 486 863
Decrease by 50 base points (341 517) (486 863)

- -

The following table identifies the period within which the 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:

Current cash balances 58 980 455 88 793 389
Short-term cash deposits 9 323 028 8 579 223

68 303 483 97 372 612

Foreign exchange risk

The entity does not hedge foreign exchange fluctuations.

The ARC incurs currency risk as a result of purchases and sales in foreign currencies, hence exposure to exchange rate
fluctuations arise. The currencies in which the Council primarily deals are US Dollars and Euros. No forward cover is taken
out for these transactions. The Council members consider the foreign currency risk to be insignificant.

Price risk

The ARC is exposed to price risk on its purchases. Prices for future purchases, sales of goods and services are generally
established on normal commercial terms. 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.

Fair value hierarchy

As at 31 March 2018, the entity held the following financial instruments carried at fair value on the statement of financial
position:

The entity uses the following hierarchical technique for determining and disclosing the fair value of financial instruments:

Level 1: quoted prices in active markets for identical assets or liabilities

Level 2: other techniques for which all inputs which have a significant effect on the recorded fair value are observable, either
directly or indirectly

Level 3: techniques which use inputs that have a significant effect on the recorded fair value that are not based on observable
market data.
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29. Risk management (continued)

The fair value of financial assets and financial liabilities is determined as follows:

Assets measured at fair value 31 March 2018 Level 1 31 March 2017 Level 1
Financial assets at fair value 5 037 739 5 037 739 5 030 082 5 030 082

Category of financial instruments and maturity profile

31 March 2018 0-1 years
R

>1 year
R

Total

Investments - 5 224 107 5 224 107
Cash and cash equivalents 68 303 483 - 68 303 483
Trade and other receivables 195 720 300 - 195 720 300
Trade and other payables (287 599 027) - (287 599 027)

(23 575 244) 5 224 107 (18 351 137)

31 March 2017 0-1 Years
R

>1 year
R

Total

Investments - 5 233 530 5 233 530
Cash and cash equivalents 97 372 612 - 97 372 612
Trade and other receivables 195 048 164 - 195 048 164
Trade and other payables (185 622 399) - (185 622 399)

106 798 377 5 233 530 112 031 907

30. Going concern

The annual financial statements have been prepared on the basis of accounting policies applicable to a going concern. This
basis presumes that funds will be available to finance future operations and that the realisation of assets and settlement of
liabilities, contingent obligations and commitments will occur in the ordinary course of business.

The following position at year end has raised substantial doubt around continued use of the going concern assumption in
reporting the entity’s results:

The ARC’s current liabilities of R426m exceed current assets by R138m. This is in spite of the organization having
cash reserves of R68m;
The ARC has cash commitments (represented by both current and non-current liabilities) of R569m versus cash and
cash/near cash equivalents (represented by cash balances and trade accounts receivables) of R288m. This
represents a cash shortfall of R280m as at 31 March 2018; additionally
Parliamentary grant (PG) funding cuts from the Department of Agriculture, Forestry and Fisheries (DAFF) that
have contributed to the deficit that the ARC has experienced over the last three financial periods.

Management is of the view that in spite of substantial doubt around the validity of the going concern assumption in the
preparation of these financial statement, that there are sufficient mitigating circumstances to support this basis of reporting.
Refer to the Accounting Authority’s Responsibilities and Approval on page 115 for further details on these. 

31. Fruitless and wasteful expenditure

Opening balance 393 999 265 258
Interest on late payment of suppliers 195 222 128 741
Lost parcels 3 752 -

592 973 393 999

The 2018 fruitless and wasteful expenses were incurred by paying interest charged on late payment, procurement without
approval and lost parcels. Disciplinary steps to be determined.

The 2017 fruitless and wasteful expenses were incurred by paying interest charged on late payment. Disciplinary steps to be
determined.

•

•

•
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32. Irregular expenditure

Opening balance 404 440 838 205 177 358
Add: Irregular Expenditure - current year 104 685 803 199 263 480
Add: Irregular Expenditure - prior year 1 607 729 -

510 734 370 404 440 838

Analysis of expenditure awaiting condonation per age classification

Prior years 404 440 838 -

Details of irregular expenditure
Disciplinary steps taken/criminal proceedings

Continue using garden services after the
extension of the contract expired

To be determined 1 998 786

Variation made on the purchase order To be determined 25 815
Unspent conditional grant monies used to fund
operating activities

To be determined 27 808 411

Procurement without approval To be determined 28 284
Contract not awarded to the bidder who scored
highest points in terms of PPFA

To be determined 417 721

The bidder with the lowest acceptable price was
not appointed

To be determined 12 237

Excess expenditure over break-even budget To be determined 76 002 278

106 293 532

33. Events after the reporting date

On 16 March 2018, a Memorandum of Agreement between Ncera Farms (Pty) Ltd (the company), the Department of
Agriculture, Forestry and Fisheries (DAFF) and the Agricultural Research Council (ARC) was signed wherein the entire
business of the company, assets (both corporeal and incorporeal) and the goodwill of the company was transferred to the ARC
as a going concern in terms of the provisions of section 197 of the Labour Relations Act, 1995. All the employees of the
company were also transferred  in terms of the provisions of section 197 of the Labour Relations Act, 1995. 

The Council is not aware of any other significant matters or circumstances arising since the end of the annual financial
statements which ned to be reported as part of these annual financial statements.
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34. Segment information

General information

Identification of segments

The entity i s organised and reports to management on the basis of three major functional areas: animal sciences, crop
sciences and research and innovation systems. The segments were organised around the type of service delivered and the
target market. Management uses these same segments for determining strategic objectives. Segments were aggregated
for reporting purposes.

Information reported about these segments is used by management as a basis for evaluating the segments’ performances
and for making decisions about the allocation of resources. The disclosure of information about these segments is also
considered appropriate for external reporting purposes.

Aggregated segments

The entity o perates throughout the South Africa in 8 provinces. Segments were aggregated on the basis of services
delivered as management considered that the economic characteristics of the segments throughout South Africa were
sufficiently similar to warrant aggregation.

Types of goods and/or services by segment

These reportable segments as well as the goods and/or services for each segment are set out below:

Reportable segment Goods and/or services
Animal Sciences Animal health and production
Crop Sciences Improvement and cultivation of various crops
Research and Innovation Systems Agricultural Engineering and Biotechnology
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