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Preface

Structural changes
to the fertiliser industry

T

he South African fertiliser
industry has undergone
structural changes since the
beginning of the century. It
has been transformed from
an industry with a few large fertiliser
producers to an import-dependent
industry, including roughly 80 smaller
blenders. The resultant competition
among suppliers at farm level gives crop
producers a multitude of options.
The Fertiliser Association of
Southern Africa (Fertasa), previously
known as the Fertiliser Society of
South Africa (FSSA) has also undergone
changes to adapt to the evolving needs of
the industry. As a result, we have seen an
increase in membership numbers from a
mere 19 in 2012 to 48 in 2016.
These members are importers,
producers, distributors and blenders
of inorganic and organic fertilisers,
agricultural lime and biofertiliser products.
Therefore, our members encompass the
full value chain and all three fertiliser
groups defined in the Fertilisers, Farm
Feeds, Agricultural Remedies and Stock
Remedies Act, 1947 (Act 36 of 1947). This
act is currently being revised by the
registrar
and the new Fertiliser Bill

will be made available for public comment
early next year.

Nutrition and regulations
The world population increased by 37,7%
from 5,3 billion in 1990 to 7,3 billion
in July 2015, and is estimated to reach
9,7 billion by 2050. The South African
population alone increased by more than
50% over the same period, up to 2015.

Production practices
capable of tolerating
drought and hightemperature conditions
must be found.
Without fertiliser, food shortages,
famine and starvation would threaten
the livelihood of one-third of the world’s
population. Nutrient deficiencies in soil,
for instance zinc (Zn), lead to deficiencies
in humans, especially where community
members depend on the food produced
in their area. Fertasa’s main purpose is to
promote responsible and sustainable soil
fertility and plant nutrition.
The integrity of the fertiliser industry is
focussed on developing and maintaining
food producers’ trust. Fertasa has taken
action to ensure that its members have
the facilities, systems and knowledge to
produce fertiliser products according to
set specifications that will not harm the
environment.
This is achieved by means of a thirdparty audit based on the Fertasa code
of conduct, which covers all the relevant
legislation such as Act 36, environmental
laws, and health and safety regulations.
Fertasa issues a Code of Conduct
Compliance Certificate to qualifying
members. This certificate gives members

By Adam Mostert, CEO of Fertasa

the right to use the seal of compliance on
their documentation and their fertiliser
product packaging. Fertiliser users are
then encouraged to look out for this seal
of approval.

Rainfall patterns and production
People will remember 2016 for different
reasons. In South Africa, the political
turmoil has overshadowed a serious
natural disaster – the worst drought since
formal rainfall records have been kept,
aggravated by record-high temperatures.
The cause of this devastating drought
has been attributed to the El Niño effect,
which is a well-known fact by now.
Something that is not always
acknowledged is the cyclicality of rainfall
patterns in the summer rainfall region
of the country. Scientists have pointed
out that wet and dry periods occur in
cycles of varying lengths. The lesson to be
learned from the current situation is that
production practices capable of tolerating
drought and high-temperature conditions
must be found.
Our farmers, assisted by agricultural
scientists, have come a long way in
adapting farming practices to these
changing climatic conditions. The
role of oilseed crops in the improved
efficiency of crop production cannot be
overemphasised. It is not only the value of
the nitrogen (N) fixation properties of soya
beans and canola, but the value of having
a crop that fits into a rotational system
that improves soil fertility and health.
South Africa is regarded as the only
country on the continent that is selfsufficient in respect of its food supply, also
being able to supply food to neighbouring
nations. The knowledge and skills of the
local agricultural community can go a
long way in assisting the rest of Africa to
realise its production potential.
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A changing environment
These are certainly eventful times and 2016 was marked by a number of events that
will have an impact on us going forward.

Brexit
One of the main motivations for Brexit is the free movement of people and the
distaste of Brussels prescribing to the British people. There has been no love lost
between the British and the Europeans. Globalisation, as idealistic as it may seem,
is no longer the flavour of the day, with refugee inflows and the threat of terrorism
and war changing attitudes. We have just recovered from the shock of Brexit when
the Americans surprise us.

Trumped
Despite many Americans considering Donald Trump an obnoxious person, an
unexpected victory took him to the White House to lead the American people.
Perhaps the surprise was due to many people being too embarrassed to admit they
would vote Trump. His gracious acceptance speech contained none of the radical
ideas that were the norm during his campaign, but rather a call to unite the people
of America. With a clean sweep of the Congress taking majorities in the House and
Senate, it will leave an open path for changes which may have otherwise been
vetoed.
What impact will the seriously anti-globalism ideas which seems exactly what
the American people want, have on global trade and freedom of movement of
people? It is too early to gauge what impact future policies will have on South
Africa above the short-term currency plays and financial market movements we
have seen.

South Africa
Locally the Gordhan saga continues with the fraud case withdrawn, but the rogue
unit case continuing. It is unlikely we will see the back of this circus for some time.
State capture accusations stay on centre stage, but are predictably likely to be
dragged out until late in 2017. Rating agencies’ guillotine still hangs over our heads,
but the question we must ask is how much damage has already been done and has
the market discounted much of this risk already?

The poultry industry in South Africa, the largest consumer of protein, mainly in the
form of oilseed meals, is reeling under the burden of cheap poultry imports which
have increased an estimated 43% year on year.
Major oversupply of chicken in the market due to imports have made it
impossible for local producers to produce profitably, despite the cost of production
of chicken being extremely globally competitive and performance parameters
being among the best in the world. The industry is expecting that by the end of
the year over 6 000 jobs could be lost. Significant retrenchments have already
commenced in the larger poultry organisations.
The impact of difficult times in the poultry industry will have consequences on
the current and future growth of oilseed meal demand.
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Letter
to the ed

itor

Dear Editor
Nitrogen fertilisation of soya:
Do we have the answers?
Wessel van Wyk, soya bean specialist at the
Protein Research Foundation, writes:

N

umerous articles are casting doubt on the
validity of the generally accepted theory that
maize planting after soya fare better, due to the
nitrogen (N) that was bound by the soya and
which remained behind in the soil. One of these
is the article by Dr André Nel (Oilseeds Focus, March 2016),
who is quite correct in his observation that the so-called
‘nitrogen advantage’ does, in fact, not exist and that there
should be other factors playing a role.

Effect on crop
In a test conducted in the United States (US), for instance,
planted soya beans that were not inoculated with Rhizobium
were followed by maize, and the maize still outperformed
a maize-on-maize planting. What is the cause of this
improvement, as it clearly could not have been residual
nitrogen in the soil?
Is additional nitrogen therefore necessary in soya
cropping, either during planting or later in the growing
stages of the plants? This is also the topic of many articles,
and the popular belief is that inoculation with Rhizobium will
be enough to supply in the nitrogen needs of the soya plant.
In South Africa, good results are being achieved in sandy
soils where residual nitrogen is generally absent, where as
much as 20 to 25kg N/ha is applied with planting.
The general idea is that if there is sufficient nitrogen in
the soil, the Rhizobium will become ‘lazy’ to bind nitrogen
because there is an ample supply. What this does not
take into account is that Rhizobium lives in symbiosis with
leguminous plants. Both organisms benefit. The soya plant
derives nitrogen from the Rhizobium, but the soya plant,
in exchange, provides the Rhizobium with sugars and
carbohydrates. Therefore, the question comes to mind that
if there is sufficient nitrogen making it unnecessary for the
Rhizobium to have to bind further, where will it obtain its
sugars and carbohydrates from?

Kip Cullers, holder of the soya bean yield world record,
applies roughly six tons of chicken manure to his fields. Are
his record yields the result of large quantities of nitrogen, or
are there other factors at play?
I have applied nitrogen in sufficient quantities to soya
during every single growth phase in order to achieve ‘better’
yields than one would expect with inoculation alone.
However, I failed to achieve any actual yield improvements.
According to some literature, three out of ten researchers
did, in fact, achieve increased yields in some instances, but
these were financially unviable as the higher costs did not
justify the insignificantly increased yields.

Ample supply of nitrogen
In my 16 years of soya research, I have come to the
conclusion that a soya plant needs an ample supply of
nitrogen at the point of emergence to ensure maximum
yields. Rhizobium only starts forming nodules after about
two weeks, and one often notices young soya plants
showing signs of nitrogen deficiencies.
Such symptoms can result in the soya failing to perform
to its potential. In my experiments, I do not use any nitrogen
– not at planting, nor later in the growth stages – and I
have achieved yields of above 7t/ha. Should one use this
yield data to calculate the amount of nitrogen that was
required, it soon becomes clear that the numbers do not
add up. According to research, Rhizobium can only meet
approximately two-thirds of the soya plant’s nitrogen needs.
In my opinion, there is still at this stage no real proof of
many of these ideas and beliefs. There exists photographic
evidence of maize next to soya plantings, where the row
closest to the soya shows superior growth when compared
to the rest of the maize planting. The question remains: Why?
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Fertiliser statistics available
Roundup Ready 2 Xtend soybeans gain EU import approval
Monsanto Company (NYSE: MON) recently announced that
the European Commission has granted import approval
for Roundup Ready 2 Xtend® soybeans. This milestone
allows for the import and food/feed use of Roundup
Ready 2 Xtend soybeans into the European Union (EU).
The EU’s approval follows Monsanto’s February
announcement of Chinese import approval. With both the
EU and Chinese import approvals and the US Environmental
Protection Agency (EPA) in the final stages of review for overthe-top use, Monsanto can now look forward to a full system
launch in the United States in 2017 and continues to be in a
strong position to supply roughly 15 million US soya acres when
the selling season arrives.
A full system launch also is planned for Canadian soya
bean growers in 2017 given the previous Canadian regulatory
approval for Roundup Xtend™ with VaporGripTM Technology and
XtendiMax™ herbicide with VaporGrip Technology. – Press release

Massive soya bean season on the horizon?
Recent estimates from the International Grains Council
(IGC) suggest that the world is set to see the biggest
soya bean crop in a decade during the 2016/17
production season. Estimates show that the 2016/17
global soya bean production could reach 332 million
tons, which would be a 6% year-on-year (y/y) increase.
This comes after a 2% increase y/y in area plantings to
123 million hectares, as well as an expected 3% increase
in average yield levels to 2,67 tons per hectare.
The Americas are set to be the key driver of this
expected production increase, particularly the United
States (US), Brazil and Argentina. The US alone is set
to produce a 35% share of the global soya bean crop.
This would be a 9% y/y production increase in US soya
bean production, largely driven by an increase in area
plantings as well as higher expected yields.
Brazil is the second largest global soya bean producer,
accounting for 30% of global soya bean production. The
country’s 2016/17 soya bean production is estimated at
101 million tons – up by 6% from the previous season.
This too is largely driven by an expected increase in area
plantings, as well as yield improvement.
Argentina is the third largest soya bean producer,
accounting for 17% of global production. The country’s
2016/17 production is estimated at 55 million tons –
down by 7% from the previous year due to an expected
decrease in area plantings. This follows on the back of an

6

December 2016

According to the Fertiliser Association
of Southern Africa (Fertasa), statistics
on fertiliser imports and exports are a
good indication of the overall fertiliser
market size. This data also indicates
import and export countries, products
and value.
Fertasa has now developed a
database to analyse South African
customs data from SARS regarding fertiliser imports and
exports. These statistics will be available on Fertasa’s
website and members will be given access to more
in-depth reports in the future.
The data for 2014, 2015 and the first eight months
of 2016 have now been uploaded to the database, with
more data to be uploaded soon. The next phase of this
development will be to include data on fertiliser use by
crop (FUBC), from which market size can be estimated. –
Fertasa

increase in competition from sunflower seed and maize crop
hectares, due to favourable market prices.
Although a leading importer, China is also among the key
producers of soya bean, with its 2016/17 crop estimated at
13,1 million tons – up by 13% from the previous season. After
a dry El Niño-induced season in 2015/16, India’s soya bean
production is set to recover by 34% y/y to 12 million tons.
Furthermore, Paraguay, Canada, Ukraine, Uruguay and Bolivia
are among the key global soya bean producers, with 2016/17
crop estimates at nine, six, four, three and three million tons,
respectively.
South Africa is the leading soya bean producer on the
African continent and harvested 741 550 tons of soya
bean in the 2015/16 season, down by 31% y/y. The decline
in production came on the back of a 27% y/y decline in
area plantings to 502 800ha. The National Crop Estimates
Committee (NCEC) has suggested that South African
farmers could plant 516 000ha of soya bean in the 2016/17
production season, which is a marginal increase of 3% y/y.
There is, however, a growing sentiment among producers
that the actual area could be higher than this estimate.
However, it is still too early to be sure about next season’s
crop.
South Africa is a net importer of soya bean and given
that emerging production trends in the global landscape
can have implications on the local market, it is imperative
that our farmers remain informed of soya bean development
worldwide. – Wandile Sihlobo, Agbiz
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Eskom to study use of vegetable oils in transformers

Fertasa welcomes new CEO

Power utility Eskom and the Industrial Development Corporation
(IDC) signed a memorandum of agreement at a technical
workshop at the Eskom Academy of Learning, in Midrand, in
September to complete feasibility studies on the adoption and
use of natural esters, or vegetable oils, as insulating fluid in
electricity transformers.
The agreement covers the testing, validation and
development of standards for using a range of vegetable
oils including rapeseed, canola, soya and sunflower oils, in
transformers. It also covers the development of a full value chain
– from agricultural production to agro-processing, production,
refinement and distribution – for use in transformers of all sizes,
said Eskom power delivery engineering GM, Prince Moyo.
Eskom research, testing and development GM, Barry MacColl,
noted that the use of vegetable oils in transformers is not new
technology and is commonly used in other parts of the world.
However, it is new in South Africa and has significant potential to
add sustainable, safe and economic value chains to the economy.
Moyo added that natural esters were bio-degradable and
had the potential to reduce fire hazards. They also absorbed
water better than mineral oils, while initial testing indicated that
their use as an insulating fluid would increase the maintenance
intervals for larger transformers by two to eight times the current
maintenance intervals of transformers.
IDC new industries head, Christo Fourie, said the partnership
is closely linked with the corporation’s agro-processing business
development initiatives and new industries and businesses
could be developed from the application of natural esters in
transformers.
“This technology has the potential to expand the local
oilseeds value chain through additional farming and agroprocessing initiatives. Producing high-value products from
renewable, sustainable and environment-friendly inputs, will
ensure a greener electricity industry and also facilitate new
industrial development opportunities,” he added. – Engineering
News

Dr Pieter Haumann has been elected
as the new chief executive officer of
the Fertiliser Association of Southern
Africa (Fertasa). Dr Haumann will
begin his tenure as CEO in January
2017.
Haumann’s passion and depth of
knowledge are evident in his long
and successful career in the field.
Since the start of his professional
life, Haumann has been constructively involved
with Fertasa; serving first as a member of the technical
committee, then as chairperson of the technical
committee, and later as a member of the board and an
honorary member. He has been instrumental in revising
the Fertiliser Handbook, working alongside an influential
advisory team of agriculturalists to complete the project.
After achieving a PhD in Soil Science from the
University of the Free State, Haumann began working in
the fertiliser industry. Here he enriched first the ranks of
Sasol Fertiliser and then Suidwes Co-op, where he spent
eight years as head of the Western region’s agricultural
service and four years as assistant general manager of
agricultural development respectively.
After completing a master of business leadership
at the University of South Africa in 1994, Haumann
embarked on a 20-year career as general manager of
Grasland Ondernemings, a producer of agricultural lime,
where his interest in liming and phosphate application
on maize and geology was put into practice. Haumann
remained at Grasland until retirement age and has since
continued to contribute to the fertiliser industry as a
consultant, focusing on Malawi and Tanzania.
After a successful tenure as CEO of Fertasa, Adam
Mostert will step down in January 2017. – Press release

Sunflower profit margins more consistent than maize
Crop farmers have heard that the profit margins on sunflower have remained much more stable over the last decade than with a
crop such as maize. This was revealed by NWK’s grain manager, Jerry Maritz, during the Agri North West Congress in Lichtenburg
earlier this year. He says they looked into data from the last ten years, comparing several variables.
“The calculation we made included all the different variables in one pot – price, variable price, fixed costs. The net sum on maize
shows that over the last ten years, the profitability of maize went down compared to sunflower. Sunflower remained consistent.” He
says this can be attributed in part to price corrections among soft commodities.
Maritz says where farmers are trying to decide which crop is the best option, the findings show that sunflower is more stable
and profitable than maize for producers in North West. – OFM News
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By Nelia Rousseau, crop strategy manager, Bayer

Two economically relevant diseases in

I

nvesting more in understanding and
growing a higher-yielding soya bean
crop, could prove to increase and
improve our long-term cultivation
practices. The reality of producing
more crop from less available arable
land remains a global agricultural
challenge, and the improvement of soil
health is critical in long-term sustainable
production systems. Improved soil health
will support the fight against economically
relevant diseases.
Two of these diseases that can have a
grave impact on the potential yield of a
soya bean crop, are soya bean rust and
Sclerotinia.

Sclerotinia (Sclerotinia sclerotiorum and Sclerotinia minor)

Soya bean leaf profile, five days after rust
infestation. No treatment was applied.

Symptoms
are most
commonly
found during
or after
flowering.

Soya bean rust
Soya bean rust (Phakopsora pachyrhizi),
also known as Asian soya bean rust, has
affected soya bean cropping in parts
of South Africa since 2001. The disease
causes leaf lesions, which may progress to
premature defoliation, ultimately resulting
in grain yield loss in susceptible soya bean
genotypes.
Asian soya bean rust produces two
types of lesions. At a later growth stage,
the lesions will turn from grey to tan
or reddish brown. Mature tan lesions
consist of small pustules surrounded by
discoloured necrotic areas. These pustules
mostly form on the bottom of the leaf and
are usually raised, differentiating it from
bacterial pustules and lesions caused by
spot diseases.
Soya beans are susceptible to
the disease at any growth stage, but
symptoms are most commonly found
during or after flowering. Asian rust can
cause a decline in pod production and fill.

The life cycle of Sclerotinia spp.

1.
2.

3.
4.
5.
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Soya bean leaf profile, five days after rust
infestation. Tebuconazole was applied.
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The sclerotia of Sclerotinia can survive in the soil for several years. Viable sclerotia have been
detected in the soil even after ten years since infection. Sclerotia germinate and develop apothecia
within the top 3 to 5cm of the soil.
These apothecia produce ascospores that are released into the air. They attach to senescent parts of
the plant such as old leaves and fallen petals. Depending on climatic conditions (temperature and
moisture), these spores can germinate and infect the plants. Leaves, flowers, fruit and stems can be
infected.
Moreover, the mycelium resulting from sclerotia germinating in the soil can infect the roots of certain
host plants. The symptoms of infection vary among plant species and can appear rapidly.
White mycelium develops and new sclerotia appear on the infected plant parts or inside the stem.
The plant starts senescing and dies.
The newly formed sclerotia reach the soil and can be viable for several years.

Impact on yield

Surviving structures (sclerotia) of Sclerotinia are
viable in the soil for several years.

Apothecia formed from S. sclerotiorum can
develop up to 5cm long.

Sclerotia germinate and develop apothecia.

The reality of
producing more crop
from less available
arable land remains
a global agricultural
challenge

Both soya bean rust and Sclerotinia
have the potential to significantly
decrease the yield of a soya bean
crop. By managing the full spectrum
of sound agricultural management
practices, a grower can ensure yielding
crop at full potential by the end of the
season.
Selecting the right cultivar specific
to the area, treated with and protected
by the correct seed treatment product
for the particular soil conditions, and
correctly preparing the seedbed with
pre-plant activities and a full scope
of pesticide practices (including
herbicides, insecticides and fungicides)
throughout the growing season, will all
support the improvement of the soil
health. These steps should effectively
keep the potential economic impact of
untreated diseases at bay.
For more information, contact Bayer on
011 921 5002 or visit the website www.
bayer.co.za.
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By the Department of Science and Technology

on the economy and perceptions

B

iotechnology or genetically
modified (GM) crops have had
a positive economic impact on
South Africa, the Department of
Science and Technology (DST)
director-general, Dr Phil Mjwara, said upon
releasing the second survey on the ‘Public
Perceptions of Biotechnology in South
Africa’. The survey was conducted by the
Human Sciences Research Council (HSRC).
“It is estimated that the economic gains
from biotech crops in South Africa for the
period 1998 to 2013 was US$1,6 billion,
and US$313 million for 2013 alone. In
2014, the country was growing more
than 2,7 million hectares of GM crops.
Approximately 86 and 90% of maize and
soya produced, respectively, are GM.
Cotton is 100% GM,” he said.

Familiarity with the technology
Dr Michael Gastrow, chief research
specialist at the HSRC, said one of his
observations from the survey, which
was conducted among 2 900 adults in
500 locations across the country, was
that there was a better understanding
of biotechnology among the younger
generation, and that attitudes regarding
this tend to be more positive with
the youth. Dr Gastrow also said that
the privileged – with a higher level of
education and those with a better living
standard – have more knowledge of
biotechnology.
“When you investigate attitudes toward
biotechnology in terms of health, safety,
environment and economic contribution,

there are significant proportions of the
population who are in favour of a particular
attitude, a significant proportion against it
and a significant third who simply doesn’t
know enough about biotechnology.”
Most South Africans are aware of the
fact that they consume GM food. The
survey revealed that 48% were aware that
they were ingesting GM organisms, while
49% believed it was safe to do so. The
first survey conducted in 2004 revealed
that public familiarity with the term
‘biotechnology’, stood at only 21%, while
public awareness of GM consumption was
at 13%. The latest survey commissioned
by the department last year indicated that
these figures have tripled to 53 and 48%
respectively.
Dr Gastrow said there has also been a
major increase in attitudes that favour the
purchasing of GM foods. The proportion of
the public that would purchase GM foods
on the basis of health considerations has
increased from 59 to 77%, while that of
cost considerations increased from 51 to
73%, and environmental considerations
from 50 to 68%. GM forms of maize, soya
bean and cotton have been approved for
commercial production in South Africa, and
these crops are now established in certain
parts of the country.

Creating awareness
Dr Mjwara said that while GM crops
have been approved and adopted in
South Africa and abroad by sciencebased regulatory systems and producers,
they still remain a source of apparent

public controversy. While it is acceptable
for the public to have varying opinions
on these technologies and their
applications, misinformation or deliberate
misinformation offered needs to be
countered with scientific evidence.

Precautionary approaches
“This controversy contributes to
extreme precautionary approaches by
certain countries, resulting in increased
regulatory burdens and delays, with
associated development costs, timelines
and risks that have limited the number
of countries adopting the technology –
including nations in Africa. It has limited
the application of the technology to
relatively few crops with limited traits,
and only a handful of developers –
usually multinational companies – have
the capability and the resources to
commercialise GM crops,” Dr Mjwara said.
To combat this perception, the DST has
established the Public Understanding
of Biotechnology (PUB) programme,
which seeks to promote awareness and
understanding of biotechnology to the
broader public.
The PUB programme has been broadly
successful in a number of interventions,
including developing media roundtables,
critical thinker sessions, exhibitions, training
of media on science and technology issues
and the development of biotechnology in
school curricula. However, it has had a very
limited ability to respond to inaccurate,
misleading or vague media reports via
newspaper, television and radio.
December 2016
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By Dr Charlie Reinhardt

that is herbicide resistance

S

ociologists define a ‘wicked’
problem as one without
clear causes or solutions, and
therefore difficult or impossible
to solve. According to Shaw
(2016), herbicide resistance meets the
requirements of a wicked problem,
since the causes of resistance are
obscured by a complex mix of biological
and technological factors and are
fundamentally driven by the whims of
human decision-making.
From the scientific-technical viewpoint,
we know a lot about herbicide resistance,
arguably enough to deal successfully
with the challenge, and yet, the problem
is escalating at an alarming rate. A
study conducted in the United States
(US) by Frisvold et al. (2007) estimated
the economic impact of glyphosateresistant Conyza canadensis (horseweed,
Kanadese skraalhans), which is closely
related to Conyza bonariensis (hairy
fleabane, kleinskraalhans) and that has
proven resistance to both glyphosate and
paraquat in South Africa (Livingstone et
al., 2016).

Management increases profit
The conclusion of that study is that across
a 20-year horizon period, the estimated
annual profit margin benefit attributable
to resistance management of horseweed
was R2 370/ha for maize (calculation
based on $158/ha, $1 = R15). For soya
bean, the increase in profit margin was
R825/ha, and R2 055/ha in the case of a
maize-soya bean rotation system.
In South Africa, there is virtually no
information available on the economic
impact that herbicide resistance has on
the crop production and crop protection
industries. Considering the direct
growth and yield reductions caused by
weed interference in all types of crop
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A severe infestation of fleabane (Conyza spp.) on a field soon to be planted to maize or soya bean.
During their development, the weed plants withdraw valuable soil moisture from deep in the soil
profile. Roots of this weed easily grow approximately 600mm deep. Therefore, plants are well
adapted to survive the dry winters of the summer rainfall region. (Photograph: C Reinhardt)

production, together with additional
costs of managing herbicide-resistant
weeds, the rand value of losses probably
reach hundreds of millions on an annual
basis.
Currently, based on information
compiled by Dr Ian Heap (www.
weedscience.org), 470 unique cases of
herbicide-resistant weeds have been
reported globally, involving 250 plant
species (145 dicotyledons and 105
monocotyledons). A most disturbing
factor is that weeds have evolved to
develop resistance to 23 of the 26 known
herbicide sites of action and to 160
different herbicides. Herbicide-resistant
weeds have been reported in 86 crops in
66 countries.
In South Africa, there are nine weed
species for which resistance to one or
the other herbicide has been confirmed
over the years, and alarmingly, some of
these weeds have developed multiple
resistance, i.e. resistance to more than
one herbicide mechanism of action
(MOA) (Pieterse, 2010).

Numerous resistant weeds
When seen in the global context of 250
species, nine local herbicide-resistant
species may not seem like much to be
concerned over, but when considering
that these types represent some of
South Africa’s worst weeds occurring
in major crops, the magnitude of the
problem is realised.
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Consider the case of glyphosateresistant weeds, where globally
33 species have been recorded to
date. Of the 33, three also occur in
South Africa, namely: hairy fleabane
(Conyza bonariensis), narrowleaved ribwort (Plantago lanceolata)
and the complex of ryegrasses
(Lolium multiflorum, L. perenne, L.
multiflorum × perenne, L. rigidum).
Three out of 33 may not appear to be
significant, but mere numbers discount
the prominent weed status of the
aforementioned three species. Moreover,
16 other weeds among the 33 for which
glyphosate resistance has been proven in
some or other part of the world are wellestablished in South Africa. In light of this
dooming scenario of 19 out of 33 species
evolving glyphosate resistance in a single
country, lax approaches to herbicide
resistance management can neither be
afforded nor tolerated.
Equally perplexing is that, the
world over, there is very little
understanding of the ‘wicked’ problem
of herbicide resistance. Moreover,
poor implementation of resistance
management strategies generally
prevails. A survey conducted in the US
among more than 1 000 maize, cotton
and soya bean growers revealed that
only 39% “always or often” use herbicides
with more than one MOA, while 28%
employed this best practice “seldom or
never”.

Response of a glyphosate-tolerant flaxleaf fleabane population to different
glyphosate dosages. (Source: Heilbron district)

Poor implementation

practices are
generally
accepted to be
twofold – firstly
because gains
from managing
resistance only
accrue in the
future and there
is uncertainty
attached to it,
and secondly,
there are real
short-term
costs associated
with resistance
management
implementation
which represent
unwanted
increases in

already high input costs.
Even in a country such as Australia where
The conundrum is that it is expected
there is tremendous hype over best
of crop producers to spend money,
practices for resistance management,
time and effort on a problem that may
there is disappointingly low uptake
not yet exist or is still evolving, and
and little consistency in adherence to
which is therefore uncertain. According
these practices. Similar information for
to most experts who do research or
South Africa either does not exist or is
provide advice on herbicide resistance,
unavailable in the public domain.
it is hard to generate hype around a
Confounding factors explaining low
problem that may or may not develop
adoption rates of resistance management at an unpredictable time in the future.
However,
experience
tells us that
herbicide
resistance is
real and that
it is with us
already.
Strategies
and tactics by
means of which
to successfully
manage
resistance
are well
documented
and proven. Yet
despondency
still exists
in certain
quarters over a
Response of a glyphosate-susceptible flaxleaf fleabane population to
different glyphosate dosages. (Source: Hatfield, Pretoria). Note: 1 080g/ha-1is
supposed lost
the recommended glyphosate dosage. The control was not treated with
glyphosate.

battle. Shaw (2016) believes that “doing
something different” is key to successful
resistance management.

A brand-new weed
There is a powerful truth to be found
in the simple statement made by
Amy Asmus, someone who is not a
scientist but works in agriculture, at
the 20th annual conference of the
International Consortium on Applied
Bioeconomy Research (ICABR) (July 2016,
Italy): “My advice for successful resistance
management is to regard any herbicideresistant weed as a brand-new weed”.
This approach could introduce
a rethink on weed management
options for combatting the resistance
problem, and would be vital for
creative thinking, something which we
desperately need for tackling herbicide
resistance head-on.
According to Shaw (2016), the
rethinking of herbicide resistance
management strategies should include
a greater emphasis on integrated weed
management (IWM) that incorporates
mechanical, biological and chemical
tools, as well as a multidisciplinary
approach that brings together a
team of agronomists, weed scientists,
economists, sociologists, extension
advisers, consultants and farmers. This
is certainly the way forward. In this case,
as in most areas in life, we should heed
these wise words by Albert Einstein:
“Insanity: doing the same thing over
and over again and expecting different
results.”
References are available from
Dr Charlie Reinhardt, dean of the
Villa Academy, extraordinary professor of
weed science at the University of Pretoria
(UP) and extraordinary professor
at the Department of Agronomy,
Stellenbosch University (SU). Contact him
on 011 396 2233 or email
creinhardt@villaacademy.co.za. He also
leads a research project on the assessment
of herbicide resistance at UP. Learn
more about the South African Herbicide
Resistance Initiative (SAHRI) at UP by
visiting www.up.ac.za/sahri.
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By Des van Heerden, Syngenta and chairperson of the South African Diamide Working Group, IRAC

to the diamide group of insecticides

L

ocal and international scientists
have expressed concern over
the incorrect use of insecticides,
in particular the diamide group.
This misuse leads to widespread
insect resistance. The Diamide Working
Group focusses on insect resistance to
this chemical group and forms part of the
Insecticide Resistance Action Committee
(IRAC) in South Africa.

(US), Spain, Brazil, Australia, South East
Asia, India and South Africa. The local
group annually receives good feedback
on their activities, and companies are
collaborating to address problems and
establish measures to combat the rapid
increase in resistance.

Des van Heerden.

Figure 1: The diamide group is a relatively new chemistry with a unique mode of action.

Objectives of the working group
IRAC SA looks at the possible development
of insect resistance against locally
registered insecticides. The group consists
of entomologists with specialist technical
expertise from companies, research
institutions such as the Agricultural
Research Council (ARC) and universities.
However, any interested parties may
attend meetings. IRAC SA and the working
group report to the international IRAC and
CropLife SA, the umbrella body to which
most agrochemical companies belong.
IRAC is involved in training and
precaution against the overuse, misuse
or indiscriminate use of chemical agents
that can result in a sensitivity shift or the
development of resistance. Problem cases
and poor control of specific treatments are
reported to the group.
The international group consists of
several working groups that study insect
groups such as Lepidoptera (moths
and butterflies), sucking insects or
beetles, and groups that are involved
in biotechnology, communication and
training, resistance databases as well
as a group that specifically investigates
diamides. The group came into being after
the susceptibility of insects to building up
of diamide resistance came to light.
Countries and regions with designated
IRAC groups include the United States
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Purpose of diamides
On the front label of each pesticide
an insecticide group code is displayed
which is linked to the chemical agent’s
specific mode of action. IRAC classifies
each product’s mode of action in
groups. Diamides belong to group 28,
the ryanodine receiver modulators, that
affects the nervous system of insects and
the release of calcium in the muscles.
The group controls a wide spectrum
of insects which includes the potato
tuber moth (Phthorimaea operculella),

December 2016

stalk borer (Papaipema nebris), sugarcane
stem borer (Lep.: Noctuidae and Pyralidae),
tomato leafminer (Tuta absoluta),
cutworms, armyworms, diamondback
moth (Plutella xylostella), bollworm,
false codling moth (Thaumatotibia
Cryptophlebia leucotreta), large
cabbage moth (Pieris brassicae), codling
moth (Cydia pomonella), litchi moth
(Cryptophlebia illepida), carob moth
(Ectomyelois ceratoniae), fruit pitch moths,
leafrollers (Tortricidae) and plum snail.
The group also controls fruit flies,

Leafminer damage.

Diptera or fly leafminers and pumpkin
flies, thrips excluding the flower thrip
(Frankliniella occidentalis), whiteflies and
the stink bug complex (bagrada bug and
antestia bug). There is also an effect to
aphids and leafhoppers.
It can be sprayed on crops such as
lucerne and pasture (green and hay),
sweetcorn, maize, vegetables such
as lettuce, cucurbits, the chilli group,
potatoes, cabbage crops, tomatoes,
brinjal, legumes, tuber crops, tobacco,
grain sorghum, pome fruits, nuts and
sugar cane.

Scope of the resistance problem
However, the main concern currently is
leafminers, whitefly and looper. Especially
weak to zero control has been recorded
with leafminers and whitefly on tomatoes
and potatoes.
Diamide insecticides offer excellent
control of all larval stages and lowers the
chance for eggs to hatch. It has a unique
mode of action and is an excellent agent
to alternate with. However, they must
used judiciously and correctly.
Unfortunately, we
cannot say for certain
that there is diamide
insecticide resistance in
South Africa, but we can
refer to a sensitivity shift
as no experts currently
work on resistance and
it cannot therefore be
confirmed with trials
or laboratory tests.
The working group,
however, has received
numerous complaints
Leafminer flies.

High nymph populations of whitefly.

and can say with reasonable certainty
that no chemical agent in the Sandveld
control leafminer any longer. In Limpopo
problems have also been encountered
with semi-looper and looper control,
and whitefly has also been an increasing
problem, with no remedy offering more
than 80% control.
Diamide resistance cases worldwide
have already highlighted resistance
in 13 insects, including army worm
(Spodoptera), diamondback moth
(Plutella xylostella), leafminers (Liriomyza),
rice stalk borer (Scirpophaga), Leocinodes
borer, Maruca fruit borer, Chilo stalkborer,
bollworm, Colorado potato beetle
(Leptinotarsa), Pseudoplusia looper,
Chrysodeixus looper, Tuta leafminer and
apple leafroller.
The first cases were recorded in less
than 18 months after launch in ten crops:
potato, tomato, rice, beans, cabbage
crops, soya beans, scallions (green onion
and spring onion), apples, brinjal and
chilli groups; and in 15 countries: the
US, Australia, Brazil, Canada, Italy, Japan,
Malaysia, India, Mexico, Vietnam, Thailand,

Philippines, Taiwan, China and
Indonesia.
Since the diamide group
of insecticides initially work
so well it is not alternated
by different modes of action
but used repeatedly. The
subsequent insect population
is then exposed to the same
extermination action. In each
insect population, there are
always extremely susceptible
individuals and those who
are resistant. The susceptible
individuals are soon killed, and over time
the population consists of individuals that
are more resistant.
These mate with each other and
expected control is not achieved. It is a
vicious cycle, and often dosages are then
increased or spray intervals reduced with
the expectation that good control will be
obtained, something which of course is
not the case. The practice is then to simply
select more for resistance in insects.
Diamide also unfortunately lead to the
rapid development of resistance.

Development of resistance
Insects generally have very short life
cycles, and in the case of whitefly it takes
only eight days at 27˚C to develop from
adult to adult again. Leafminers take
approximately 18 days, mites only 10
days and larvae about 28. Insects often
also have a large number of descendants
and natural mutations can occur. Major
population explosions can occur swiftly.
Chemical agents that do not function
well allow for a great deal of survivors,
and if poor administering also occurs,

A healthy field.
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Red mite.

Feeding punctures.

one can soon encounter big problems.
Treatment such as diamides also control
many different insects, and loopers can
be sprayed as a target but at the same
time expose whitefly and leafminer to the
same chemistry. The treatment also has
a long after-effect, and in case you spray
with the same group every week, you are
in fact selecting for the development of
resistance.
The large-scale misuse of the diamide
group of insecticides can result in
considerable expenses for vegetable
farmers in future. The responsible use of
the diamide group of insect pest control
products is key.
By misusing the diamide group of
insect pest control agents, repeated use
and poor administering thereof, resistance
can be selected. Unfortunately, this is
already a reality and we are experiencing
problems in regions where pests such as
leafminer are very poorly controlled or
not at all. There are also no prospects for
new treatments in future. There is also
the possibility of cross resistance against
second-generation diamides. These are

Stalk borer.

active ingredients that have not yet been
registered in our country, and which
can bring problems with weaker-thanexpected control as soon as it is indeed
registered in future.

Administering chemical agents
Careful adherence to the guidelines on
labels is of utmost importance. Not only
is it a legal document but the specific
dosage, method of administering,
whether it is by foliar spray,
administering by drippers or pivots or
soil drenching have all been researched
and confirmed in the developmental
stages.
Substantial research goes into every
product to make sure that it is the
dosage that offers the best control and
will also ensure that no residue problems
will occur in the crop. The withholding
period is also stated on the label and
is linked to the registered dosage.
By adhering to the label directions,
alternating chemical agents and
following an integrated management
approach, long-term resistance can
become a reality.
With overdosing, resistance is often
selected for more swiftly, because
the susceptible individuals in the
population are soon exterminated by
the treatment and those that survive
mate with each other and multiply. The
product will then no longer have the
desired effect. With underdosing more
individuals can survive and there is a
larger pool of potential mates that can
cause the colony to rapidly increase in
numbers. Therefore, we potentially face
tougher, hardy insects or a much larger
uncontrolled group.
Adjacent crop plantings and time
intervals for application must be carefully
planned. It is extremely important
to devise a plan in advance and to

decide on spray programmes,
especially for alternation
between chemical agents to
combat resistance. A major
problem arises when adjacent
fields are, for instance, planted
every three weeks and then the
same chemical agent is used
with every planting. In case an
agent such as diamide is used to treat
the planting through drippers, Field 1’s
leafminer is exposed to the treatment
for three generations because of the long
after-effect of the product.
The adjacent Field 2 is then planted
and in effect also receives treatment with
a long residual action, as the flying insects
easily move around. The chance that too
many generations are exposed to the same
chemical agent then continues to increase.
IRAC suggests that window treatments are
preferably carried out where, for instance,
the entire farm is sprayed twice with a
particular treatment, and then switching
to a completely different chemical agent
for two follow-up treatments and diamides
then only sprayed at 60 days again.
It is vital to adhere to the label, dosage,
spray intervals and registered method
of application. Alternating between
extermination methods and chemical
groups is essential. Planning in advance
instead of combatting the problem after it
occurs is also advisable. A producer knows
his farm and its history and there are no
miracle cures or quick fixes. Lending your
ears to so-called experts who deviate
from the instructions provided on product
labels can be dangerous. Such advice
may initially work but have detrimental
consequences in the long run. Acting
responsibly is key.
Producers should prepare meticulous
and well-planned annual insect pest
management programmes. In case plans
are devised in advance and a programme
is drawn up, the farmer has options. We
need to learn from others’ mistakes and
from solutions that are followed elsewhere
in the world.
Contact the author on 011 541 4075 or
email desiree.van_heerden@syngenta.
com. Visit the IRAC website to learn more:
www.irac-online.org.
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Promosie-artikel

Arborite (NBPT) urease-inhibeerder lewer

groter oeste en meer wins

A

s gevolg van ’n skerp toename
in bevolkingsgroei en
daarmee saam ’n stygende
vraag na voedsel, word jaar
ná jaar meer druk op saai- en
groenteboere geplaas om groter oeste
op dieselfde stuk grond te produseer. Om
boere te help, is wetenskaplikes volstoom
besig om op bestaande kunsmis wat
beter oeste kan meebring te verbeter.
Leon Lotz van Gavilon Kunsmis sê
een van die kernaspekte van beter
gewasproduksie is meer stikstof (N) in
die grond. Plante het stikstof nodig om
te groei, maar die natuur het nie ’n ander
manier om stikstof by die plant te kry as
deur die grond nie.
Die beste manier om dié probleem op
te los is om ureum en ammonium-nitraat,
wat stikstof vrystel, aan die plante toe te
dien. Die ureum moet egter vinnig, nadat
dit toegedien is, in die grond ingewerk
word. Dit is gewoonlik waar die probleem
lê. As dit te lank op die grond lê, sal dit as
stikstofgewende gas vervlugtig.

Die oplossing
Lotz sê Gavilon Kunsmis het ’n oplossing
vir hierdie
probleem
ontdek
en ’n
Die nuwe Arborite NBPT
behandelde ureum
nuwe produk
wat deur Gavilon
saamgestel
bemark word, het reeds
wat
saam
uitstekende resultate
met
ureum
behaal. Boere wat dit
reeds gebruik, is baie
toegedien kan
tevrede.
word. Sodoende
help dit om
stikstof langer
in die grond te
hou. Die produk,
Arborite (NBPT)
behandelde
ureum,

Gavilon Kunsmis se verbeterde produk laat ureum beter vir jou groente-oes
werk. Arborite (NBPT) is ’n behandelde ureum wat meer stikstof oor ’n langer
tydperk in die grond vrystel en sodoende plantegroei aanhelp.

bevat N-(n-butiel)-tiofosfortriamiede
(NBPT). Dit is juis hierdie element wat
stikstofvervlugtiging teenwerk, sodat dit
langer in die grond bly.
“Een metode om vervlugtiging
van ureum te voorkom, is om dit
met ’n urease-inhibeerder, naamlik
NBPT, te behandel – in ons geval
Arborite. ’n Urease-inhibeerder gee die
ureumkorrels kans om in die grond in op
te los voordat hidrolise plaasvind, wat
ammoniakvorming veroorsaak.
Hierdie ammoniak(NH3)vervlugtiging is
verantwoordelik vir die brand van plante.
“Omdat ons produk die hidroliseproses vertraag, gee dit die boer kans om
die ureum met besproeiing of reën in die
grond in te was of om dit meganies in te
werk. Die maksimum beskerming teen
vervlugtiging is 14 tot 21 dae,” verduidelik
hy. Lotz sê die ammoniak wat hier gevorm
word, kan nou veilig na ammonium (NH4+)
omgeskakel word, wat ’n sout is en wat
deur die grond vasgehou word.
Hierdie produk het homself reeds op
verskeie gebiede suksesvol bewys. Dit is
aanvanklik in denneplantasies gebruik, en
word deesdae ook deur wetenskaplikes
in gewasverbouing ingespan. Baie boere
gebruik reeds die Arborite-behandelde
ureum as ’n bestuursmetode om ureum
suksesvol as kunsmis te gebruik. Ureum
is in die eerste plek goedkoop en maklik
verkrygbaar, en die werking daarvan
word verder deur die bygevoegde NBPT
verbeter.

Die voordele uiteengesit
Hy sê daar is ook heelwat voordele
verbonde aan hierdie NBPT-produk:
• Behalwe dat dit help om die stikstof
langer in die grond te hou, is dit
ook meer ekonomies omdat minder
kunsmis gebruik word en dit relatief
goedkoop is in vergelyking met ander
produkte.
• Dit kan op die meeste gewasse gebruik
word en kan met sukses in enige
grondsoort gebruik word.
• Vir boere wat voorstanders is
van “geenbewerking”, is daar
meer buigbaarheid in die
kunsmisbestuursprogram.
• Dit kan ook met goeie kostebesparing
aangewend word in bewerkingstelsels
op die plaas waar stikstof deur middel
van die grond toegedien word.
• Blaarbrand van die gewasse en
wortelbrand vind baie minder plaas,
omdat daar nie ammoniak vrygestel
word nie.
Verskeie van Gavilon se kliënte gebruik
reeds die produk en is tot dusver in hul
skik met die resultate behaal. Dit is eintlik
’n eenvoudige konsep wat gebruik word
om die meeste uit ’n land te kry, sonder
dat dit die boer ’n fortuin kos.
Vir enige navrae, skakel Gavilon South
Africa (Edms) Bpk by tel 011 367 8420, of
kontak Leon Lotz direk by 076 303 4598 of
epos leon.lotz@gavilon.com. Besoek ook
gerus ons webwerf www.gavilon.co.za.
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By Tracy Davids and Ferdi Meyer, BFAP

Competitiveness of South African

Poultry is a critical subsector
within South African
agriculture, as the single
largest contributor to gross
agricultural production
value. Its contribution is
further amplified through
substantial up- and
downstream multiplier
effects associated with
a long, integrated value
chain. In 2015, 40% of total
animal feed consumption in
South Africa was attributed
to broiler production (AFMA,
2016).

T

he industry is also central to
food security, as it provides
the most affordable source
of animal protein to
South African consumers.
Since 2010, however, more than half
of the growth in chicken consumption
has been supplied through imported
products. From 2010 to 2015, imports
increased by more than 90% from
240 000 to 457 000 tons, raising
concerns related to the industry’s
ability to compete in the global
context – and consequently its longterm sustainability.
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In collaboration with the
Landbouw Economisch Instituut (LEI),
a research institute at Wageningen
University and Research (WUR) in the
Netherlands, the Bureau for Food and
Agricultural Policy (BFAP) conducted
a benchmarking analysis of both
technical and economic efficiency.
South African producers achieve high
levels of technical efficiency, reflected
in production efficiency factors
that are comparable to top broilerproducing countries such as Brazil
and the United States (US) (Davids,
2013; Lovell, 2012; Louw, Schoeman &
Geyser, 2011).

Efficient production
The value chain structure is similar to
that of leading global producers and
lends itself to technically efficient
production. Improvement in both
genetics and housing facilities,
combined with improved management
practices, has resulted in continuous
efficiency gains over the past 20 years.
As the single greatest contributor
to variable production costs (up to
70% in South Africa), the cost of
feed remains the most important
consideration. Broiler feed costs are
calculated as a weighted average
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of the different feed mixes used
throughout the production cycle. The
average cost of feed across the sample
space was €352/t, with South African
feed costs recorded at €343/t in 2013.
From Figure 1 it is evident that feed
costs in surplus feed grain-producing
countries, which tend to trade at
export parity levels such as the US,
Brazil, Argentina and Ukraine, are
significantly lower at an average of
€285/t. By contrast, most countries
within the European Union (EU) are
net importers of maize and protein
meal, and consequently the average
feed price within the EU amounted to
€380/t.
As a net importer of protein
meal but exporter of maize, feed
prices in South Africa are close to
the sample average. However, the
country produces a lighter bird
than most other countries in the
sample, which allows producers
to optimise the feed conversion
through a shorter production cycle.
Therefore, considered in terms of cost
per live kilogram chicken produced,
South African feed costs remain below
the sample average, but not as low as
production costs in the US, Argentina
and Brazil.

MARKETS
Figure 1: Aggregate primary production costs in selected
countries in 2013.

Effect of the exchange rate
After feed, day-old chicks represent the
second largest variable cost to broiler
producers globally. Broiler breeders are
imported into South Africa at greatgrandparent or grandparent level,
as regulations prohibit imports of
commercial day-old chicks. Consequently,
the complete biological cycle involves the
breeding and rearing of parent stock prior
to commercial day-old chick production
and requires twelve to 18 months.
Accordingly, the cost of feed remains a key
driver of day-old chick costs, effectively
influencing the cost of production at two
different levels of the value chain.
With genetic material being imported,
the exchange rate represents another key
component of day-old chick costs, as a
depreciating exchange rate increases the
cost of genetic material relative to the
rest of the world. On a per-chick basis,
South African prices are in line with the
sample average, but lower slaughter
weights result in chick costs considered
as a cost per live kilogram of chicken
produced, being among the highest in the
sample space (Figure 1).
On average, local producers paid
28,4 euro cents per chick, compared to
a sample mean of 30,3 euro cents. The
lowest day-old chick cost was recorded in
the US, at only 22,1 euro cents per chick,
almost 25% below the South African
price. Throughout the EU, day-old chick
costs remained similar at an average of
32,9 euro cents per chick.
The most significant differences

Figure 2: Total production costs in selected countries in 2013.

between countries were found in feed
and day-old chick costs, which combined
accounts for 76 to 86% of the primary
production costs. Housing costs tend
to be higher in the EU relative to the
rest of the sample, partly as a result of

Within the global context, the largest
components of slaughter costs are
labour (30%) and buildings and
equipment (40%), with the balance
being comprised of transport, energy,
water, quality control and offal disposal.

Competitiveness ultimately boils down to
economic efficiency, which includes the cost
of production.
regulations that govern stocking densities.
Labour costs in South Africa compare
favourably to the levels reported in the US,
Argentina and Brazil – well below the EU
average and higher only than Russia and
the Ukraine.

Total production costs
Given the integrated nature of the poultry
value chain globally, total production
costs relate to both primary production
and slaughter costs. Figure 2 presents
slaughter costs based on large commercial
slaughterhouses, comparing the total cost
of a carcass.
Across the international sample,
carcass weight represents 70% of the
live weight delivered from the farm, but
in South Africa the carcass weight is
generally 72% of the delivered live weight
(Lovell, 2014). In addition, South African
producers have the added benefit
of edible offal being sold to provide
additional income, whereas this is not the
case in the EU.

While slaughter costs throughout the
EU vary, the use of similar modern
technologies results in labour costs
accounting for the bulk of variation
across countries (Van Horne, 2013). In
South Africa, labour and packaging
account for the largest share of total
slaughter costs (50% between them),
followed by energy, transport and
sanitation.
Figure 2 indicates that South Africa
imports substantial quantities of chicken
from countries such as the Netherlands,
Germany and the United Kingdom (UK),
where production costs are higher.
This implies that rising import volumes
are not simply a result of a failure to
compete in the basic cost structure.
Therefore, Figure 3 presents a more
detailed view of import growth since
2010, suggesting that the bulk of import
growth is attributed to a single tariff
line representing bone-in portions –
particularly those imported duty-free
from the EU.
December 2016
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Figure 3: Composition of chicken imports into South Africa: 2010–2015. (Source: ITC Trademap, 2016)

Contrary to the EU where producers
obtain a significant premium for
chicken breasts, the demand structure
in South Africa favours bone-in
portions. Therefore, producers in the
EU and the US optimise carcass value
by marketing breast meat domestically
at a premium, while exporting bonein portions at very competitive
prices. In the South African market,
these imports essentially balance the
demand, providing only the most
popular cuts.
Domestic producers must compete
in respect of prices, without obtaining
the same premium for other parts of
the carcass. The abolition of traditional
anti-dumping tariffs on a quota of
65 000 tons of bone-in portions
originating from the US, that was
negotiated under the renewal of the
African Growth and Opportunity Act
(AGOA), is exposing South African
producers to further competition in the
production of these cuts.

Balancing the domestic market
Faced with a demand structure biased
to individually quick-frozen (IQF) pieces
and competitively priced bone-in
portion imports arriving from countries
with different demand preferences, the
possibility of balancing the domestic

market through exports should also be
considered. The local beef sector has
been successful of late in obtaining a
higher carcass value through exports
of high-value products, particularly to
Middle Eastern markets.

Considered in
terms of cost per
live kilogram
chicken produced,
South African
feed costs remain
below the sample
average.
Potential exports of high-value
products are, however, dependant
on sanitary and phytosanitary (SPS)
protocols which must be adhered
to, and the process of opening new
export markets can be lengthy and
cumbersome. Furthermore, the
production cost benchmark suggests
that South Africa will be unable to

compete with leading exporters such
as Brazil and the US, unless it is faced
with favourable transportation rates to
the destination of exports, or obtains
preferential access to certain markets.
The importance of broiler
production within the agricultural
subsector cannot be denied and its
long-term sustainability must be
prioritised. While faced with higher
feed costs than leading global
producers, growth in imports has not
accrued from these regions, suggesting
that the inability to compete in the
basic cost structure is not the only
reason for rising import levels.
As bone-in portions exported to
South Africa from the EU are effectively
subsidised by premiums obtained for
high-value cuts in the domestic EU
market, a combination of actions may
be required to ensure sustainability.
Possibilities include duties to level the
playing field with EU producers, the
cost of which will ultimately be borne
by the consumer, as well as reduced
exposure to the IQF market. These
would explore the potential for highvalue exports and actions aimed at
ensuring a competitive, sustainable
oilseed crushing industry that would
ultimately be able to reduce the cost of
protein meal for domestic producers.
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By Dr Dirk Strydom, Grain SA

Focus on the Southern Hemisphere

A

ccording to projections by
the United States Department
of Agriculture (USDA), the
US will produce a total
supply of 135 million tons of
oilseed, resulting in an ending stock of
12 million tons for 2016/17. This is almost
double the ending stock of 2014/15,
which was 6,76 million tons.
Soya bean production is
116 million tons with an ending stock
of 10,74 million tons. The US is the
bulk producer of soya beans in the
Northern Hemisphere, which points to
the availability of a large amount of stock.
Most of the harvesting is almost complete,
indicating a good crop.

501,9 million tons in 2015/16 to 526,7 million tons in 2016/17 (Table 1). However, the
total ending stock will decrease to 93,6 million tons from 94,5 million tons, mainly due to
an increase in demand for oilseed. Vegetable oil remains under production constraints,
resulting in a demand shift to oilseeds.
The high demand for oilseeds can place price pressure on oil meals due to higher
crushing figures, in particular for oil demand. The main question arising at present,
is what the production in the Southern Hemisphere will be. Markets are constantly
evaluating the Southern Hemisphere to determine its dependence on the US market for
exports.
Table 1: Global supply and demand (million tons)
of seven oilseeds. (Source: Oilworld)

16/17

15/16

14/15

Opening stock

94,5

97,9

77,9

Production

526,7

501,9

521,9

Total supply

621,2

599,8

599,8

Total demand

527,6

505,2

501,9

International markets

Ending stock

93,6

94,6

97,9

In the Southern Hemisphere planting
progress has been hampered by some
concerns in Argentina. It is expected that
soya bean plantings will be delayed due to
flooding. The cumulative rainfall in some
areas is three times more than normal. By
the end of October more than 500 000ha
of agricultural land were flooded,
preventing fieldwork. It is expected that
Argentinian production will result in a
three-year low of 54,5 million tons.
In Brazil, the planting progress has
been better than expected and looked
positive as of the end of October. The
expectation is that Brazil will produce
100 million tons, which is almost
five million tons more than the previous
season and representing a five-year high.
The total South American production is
forecast at 169 million tons by Oilworld,
which is only a 3% increase year-on-year.
However, it must be borne in mind that it
is still very early in the season.
In terms of global production of
oilseeds, the seven main oilseeds
are expected to increase from

Soya beans

81,2

82

84,7
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Year

Most of the oilseed prices have increased on a year-on-year basis, mainly due to an
increase in demand (Table 2).
Table 2: Main oilseed prices (US$/t and R/t). (Source: Reserve Bank and Oilworld)

Product

27 Oct 16

29 Oct 15

% change

Soya beans (US CIF Rotterdam)

414

372

11%

Soya beans (Brazil)

427

380

12%

Sunflower seed (EU)
Groundnuts (US 40/50)
Palm oil (Malaysia)
Soya oil (US)

415

464

-11%

1 550

1 150

35%

700

552

27%

1 025

898

14%

Sunflower oil (Arg)

780

765

2%

Soya meal (Arg)

377

370

2%

Fishmeal (Peru)

1 380

1 500

-8%

Rand/$

13,47

13,82

-3%

Local market conditions
After a difficult year, the planting intentions for the upcoming season are more
favourable. According to the Crop Estimates Committee’s (CEC) planting intensions as of
mid-October, sunflower hectares will decrease by 6,8%, soya beans will increase by 2,6%
and groundnuts should increase by 48,2% (Table 3).
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Table 3: Planting intentions (Source: CEC)

Intentions 2017 ha, as in
mid-October 2016

Area planted 2016 ha

(A)

(B)

Sunflower seed

670 000

718 500

Soya beans

516 000

502 800

Groundnuts

33 500

22 600

1 219 500

1 243 900

Crop

Total

These intentions, however, are highly subject to weather
conditions, price ratios, finances, rotation systems and seed
availability. Maize prices have decreased slightly, making
the ratios more favourable for oilseed production. The ratios
improved in the case of white maize in particular (Figure 1).
This increase in ratio may lead to increased plantings.
According to the published intentions, maize hectares
should also improve for the new production season.
However, the increase in intentions is also accompanied by
some price risk. This may cause producers to plant more
oilseeds in a bid to spread the price risk.
In terms of canola, the crop is expected to achieve good
yields. According to the CEC, South Africa will produce
108 860 tons, representing a 16% improvement yearon-year. In terms of groundnuts, seed is limited, and the
expectation is therefore that 33 000ha will be planted. Given
the favourable international prices, it can be concluded that
more hectares would have been planted if more seed were
available.
Figure 1: Maize vs soya bean price ratios. (Source: Grain SA)

The high demand for
oilseeds can place price
pressure on oil meals
due to higher crushing
figures, in particular for
oil demand.

Figure 2: Exchange rate vs soya bean price movements. (Source: Safex
and SA Reserve Bank)

Crushing margins have also been under pressure for some
time. This was evident in the South African crushing numbers.
However, crushing margins improved in October, meaning that
the crushing figures may also increase (Figure 3).
Figure 3: Crushing margins for soya bean. (Source: Grain SA)

A key factor regarding price movements within oilseed markets
is the exchange rate. Over the past few months the exchange
rate was volatile, having a direct impact on prices (Figure 2).

In conclusion
Although there is substantial production taking place in the global oilseed market, expectations are that the risk of price decreases
is limited. This is mainly due to strong demand supporting prices. Currently, Southern Hemisphere production is being monitored to
determine the possible extent of dependence on the US market in terms of exports.
South Africa is primarily an international price-driven market and therefore highly dependent on the exchange rate. The exchange
rate is highly volatile and uncertainty in terms of future movement is a reality. It will be vital to monitor the exchange rate and the
derived prices of oilseeds. The derived prices will be particularly crucial due to the high supply of oil meal in the global market.
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By Natasha Snyman, technical manager, Novus Nutrition Products Africa

A new approach to handling anti-nutritional factors:

T

he principal source of protein
used in monogastric feed in
South Africa and many other
parts of the world is soya bean
meal (SBM). In recent years,
the source of SBM used in the South
African feed industry has shifted from the
imported product to locally grown beans
and processed SBM.
The majority of nutritionists make
regular changes to the crude protein
levels of SBM, with digestible amino acid
values being derived from these levels.
Very few, however, make any adjustments
to the digestibility values of crude protein
and individual amino acids. This is mainly
due to the fact that there is no quick way
of determining the digestibility of raw
materials.
To assume, however, that the digestibility values do not change over time or
with sources, is probably incorrect. The
nutrient values and quality of the protein
fraction of SBM depend on numerous
factors, including processing conditions,
soil characteristics and growing methods,
as well as the origin of the beans.

In a 2011 swine study, Gonzalez-Vega
and his group proved that the type and
time of heat application will affect the
apparent and standard ileal digestibility
of amino acids in SBM. The concentrations
of dry matter, ash and crude protein were
found to be similar in all four samples of
SBM, regardless of the heat treatment
applied.

Impact of processing conditions
However, with increasing harshness
of heat treatment, lysine, cysteine and
arginine values were reduced. The
concentrations of other amino acids
were, however, not influenced by heat
treatment. These reductions may be due
to advanced Maillard reactions. During
these reactions, some cross-linkages are
established between lysine (Lys) and
other amino acids and polypeptide chains
within the protein, which may reduce the
efficiency of proteolytic enzymes, thus
reducing amino acid digestibility.
On the other end of the scale, if the
heat treatment of SBM is insufficient,
the trypsin inhibitors commonly present

in raw soya beans are not deactivated
and the performance of animals will be
compromised. Numerous research papers
have been published on the optimal
processing time and temperature to
optimise the nutrient availability of SBM.
In 2013, Serrano and his group
evaluated SBM samples from Brazil, the
United States (US) and Argentina. As a first
step, they determined the apparent as well
as standard ileal digestibility of the amino
acids in the samples. Results indicated
that the apparent and standard ileal
digestibility of most limiting amino acids
were insignificantly lower for the Brazilian
samples than in the US (US-2) meal,
with US values (US-1) and Argentinian
samples being intermediate. Whereas the
differences in Lys content were statistically
significant.
The inclusion of these SBM samples
from the different sources in diets were
also studied to determine the effect on
growth performance, apparent retention of
nutrients along the total gastro-intestinal
tract and digestive organ size in broilers
reared in cages from one to 25 days of age.

Table 1: An evaluation of SBM samples for ileal digestibility.

Apparent ileal digestibility

Standard ileal digestibility

US-1

US-2

Brazil

Argentina

US-1

US-2

Brazil

Argentina

Arg

90,1

91,7

89,3

90,9

93,4

94,8

92,5

94,2

Ile

85,5

87,5

85,2

86,4

92,6

94,2

91,1

93,1

Leu

85,5

87,5

85,5

86,3

90,2

92,0

89,8

90,7

Lys

87,7ab

89,0a

85,0ab

88,0ab

91,8ab

92,9a

89,3b

92,0ab

Met

87,8

88,7

87

88

96,0

96,8

95,6

96,3

Thr

79,4

81,3

79,5

80,1

91,5

93,1

91,3

92,0

Val

83,9

85,9

83,6

84,5

92,2

93,3

91,4

92,4

Serrano et al., 2012.
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Anti-nutritional factors in SBM
Several anti-nutritional factors
– including trypsin inhibitors,
β-conglycinin and glycinins – are present
in raw soya beans. As some of these antinutritional factors are heat-sensitive, the
purpose of the drying and toasting phase
during soya bean processing is not only
to reclaim the solvent used, but also to
destroy the anti-nutritional factors.
The nutritional quality of the meal
is thus improved by heating, and
insufficient heating may result in lower
quality meal for animals, as significant
amounts of the anti-nutritional factors
remain active.

The hydrolysing
capability of
keratinase on casein,
collagen, elastin,
keratin and other
proteins of animal or
plant source is well
documented.
Although the desolventisationtoasting treatment degrades antinutritional factors in SBM to low levels,
the residual anti-nutritional factors still
affect the digestion, absorption and
utilisation of nutrients from the diet.
In 2012, a group of European
researchers published a comprehensive
study on linking the nutrient and quality
analyses results of soya bean meal to
the ileal digestibility of amino acids and
protein in broilers. The group collected
22 soya bean meal (SBM) samples from
three countries – USA (8), Brazil (7) and
Argentina (7).
Nutrient and quality analyses
were performed on the SBM loads,
and the coefficient of standardised
ideal digestibility was determined
using 21-day-old Ross 308 broilers.
The research group established that
the commercial SBMs tested in this
study differed extensively in nutrient

Table 2: Effect of SBM inclusion in diets.

Average daily
gain

Average daily
feed intake

Feed
conversion
ratio

Mortality

US-1

36,5

57,7

1,59

1,29

US-2

35,0

57,2

1,64

3,22

Brazil

35,9

57,7

1,62

1,93

Argentina

35,2

57,8

1,65

3,86

content, crude protein quality and ideal
digestibility of the majority of the amino
acids.
They also found that the coefficients
of standard ileal digestibility of crude
protein and lysine of the SBM were
positively correlated with crude protein
content, KOH solubility, trypsin inhibitor
activity and reactive lysine, with no
correlation to non-detergent fibre and
the oligosaccharide content.
The coefficient of standard ileal
digestibility for lysine and most other
amino acids in the US and Brazilian SBMs,
was higher than that of the Argentine
meals. They also found KOH solubility to
be the best predictor of the digestibility
of both crude protein and lysine.

Protein concentrations
In recent years, plant breeding research
has focussed on further increasing the
protein concentration of soya beans.
However, high protein levels were
correlated with an increase in the
accumulation of β-conglycinin and
glycinin. β-conglycinin and glycinin, the
two major antigenic proteins in SBM,
could impair the capacity to digest and
absorb nutrients. Several studies have
shown that young animals which are
sensitised to soya bean protein at a
very young age and then later fed diets
including SBM, exhibit a temporary
hypersensitivity.
While most of the proteins present
in soya bean meal are digested without
difficulty, some are more difficult to
digest, especially for young animals.
Challenging proteins include glycinin
(approximately 40% of the total
globulin proteins found in soya bean),
β-conglycinin (approximately 30%) and
other minor proteins.
Research has shown that these

proteins can damage intestinal
morphology and impair the immune
function of young animals. The
cysteine disulfide bonds in glycinin and
β-conglycinin reduce digestion of these
proteins. β-conglycinin and glycinin are
not routinely commercially analysed.
Therefore they are an unknown risk that
may affect animal performance.

Keratinase as solution
One possible solution for the antinutritional factors present in SBM is
the use of a keratinase enzyme. The
hydrolysing capability of keratinase on
casein, collagen, elastin, keratin and
other proteins of animal or plant source
is well documented.
Keratinase is composed of
protein-disulfide reductase and
peptidohydrolase, which allow keratinase
to perform this function. Proteindisulfide reductase breaks down the
cysteine disulfide bonds present in
some indigestible proteins, and then
peptidohydrolase hydrolyses the
denatured protein into peptides and
amino acids.
As a result of the large number of
disulfide bonds in the chemical structure
of glycinin and β-conglycinin, keratinase
can hydrolyse glycinin and β-conglycinin.
It can also act to decrease the negative
effect of trypsin inhibitors present in
SBM, which would enhance the ability
of the gut enzymes to hydrolyse dietary
proteins. This would result in a more
consistent animal performance by
limiting the variation in quality between
batches or sources of soya bean meal.
References are available from the author.
Contact Natasha Snyman on 012 665 5377
or email Natasha.Snyman@novusint.com
for more information.
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Sagis to report on manufacturing,
import and export of

M

arket participants need
information for efficient
and effective functioning
in the marketplace.
It is also necessary to
promote the viability and international
competitiveness of the industry as well as
the broader agricultural sector at policy
level.

Statutory measures
In a bid to enable the oilseeds industry
to improve market access for all market
participants, and to assist in promoting
the effective marketing of oilseeds
products, stakeholders in the oilseeds
industry have requested for statutory
measures to be implemented.
On 23 September 2016, statutory
measures, in the form of the Marketing of
Agricultural Products Act, 1996 (Act 47 of
1996), were announced by the minister
of agriculture, forestry and fisheries. It
became compulsory for manufacturers, as
well as importers and exporters of oilseeds
products, to register with the South
African Grain Information Service (Sagis).
On 14 October 2016, it also became
compulsory for these manufacturers,
importers and exporters to supply
information regarding the production of
oilseeds products to Sagis on a monthly
basis.
Sagis was established in 1997 with the
aim of registering market participants

and to gather, process and distribute
various data and information on grain and
oilseeds. Reporting on products in the
oilseeds industry is a further extension of
services the organisation renders to the
agricultural market.
Sagis is proud to be recognised
internationally for the release of timely
reliable information. The organisation is
used as a benchmark for other countries
to develop similar systems. Sagis prides
itself on the fact that over its 19 years of
existence, no confidential information
has been leaked and no legal action has
had to be taken against any co-worker for
failure to submit information.

Registration process
Oils obtained from coconut, palm, soya
bean, groundnut, sunflower, rapeseed,
canola, maize and cottonseed, blends
or mixes of oils which include one of
the above oils, are included in the new
statutory measures. Oilcake, cottonseed,
sunflower seed, coconut, palm nut and
soya bean, biodiesel, flours and meals of
soya bean, full-fat soya, peanut butter
and paste, as well as textured vegetable
protein (TCP) all have to be reported.
All processors of oilseeds (canola, soya
beans, sunflower seed and groundnuts) in
South Africa who are currently supplying
Sagis with information regarding the
processing, import and export of raw
materials are obliged to reregister to

By Nico Hawkins

comply with the new statutory measures.
All manufacturers, importers and
exporters of abovementioned products
currently not registered with the body,
should also register.
The application form for registration
is available from the Sagis website.
The application can be completed
electronically or in writing by an
authorised person and returned to Sagis
accompanied by the corroborating
documentation as specified in the
application form.
Once a co-worker is registered, a
registration certificate will be issued. Such
a certificate will only expire when it is
cancelled by Sagis or when this statutory
measure is revoked.

Submitting returns
Co-workers will be able to submit their
returns in three ways. The first will be
electronically, where each will receive
his own username and password.
Information can then be completed online
and submitted. The second option will
be completing the return on an Excel
spreadsheet after which it can be sent to
Sagis by email. The third option is when
the return is completed by hand and then
faxed or posted to the organisation.
The organisation’s major challenge
since the promulgation of the legislation is
to get the logistics for this new extension
of services in place. Further upgrades
to the current system have had to be
undertaken to enable the organisation to
receive and process data received from
co-workers.
Once the system development has
been completed, Sagis will communicate
further with all role-players on issues such
as a commencement date for returns to
be submitted, procedures of completing
such return forms, training provided
to co-workers on the system where
necessary, etc.
The newly announced statutory measures
are available on the Sagis website
www.sagis.org.za. Enquiries can be
directed to info@sagis.org.za or
012 941 2050.
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Press release by the University of Pretoria

Home-grown solution for the hungry nation:
Food security for rural South Africa
he Institute for Food, Nutrition
and Well-being (IFNuW), at the
University of Pretoria (UP) has
created a world-first solution to
improve food security for the
poorest communities in the country.
It is estimated that 54% of South Africans live
below the poverty line, surviving on R779 or less
a month. Many can barely afford enough maize
to feed their family three meals a day. “A diet
consisting largely of maize and bread cannot
meet a person’s nutritional needs,” comment’s
research lead, Prof Sheryl Hendriks.
“Many communities turn to subsistence
agriculture to bridge this nutritional gap, but
in the marginal farming areas which make up
large parts of rural South Africa, they struggle
to grow sufficient food to meet their daily food
requirements.
“Malnutrition has a dramatic knock-on effect,
not only on individuals in terms of stunted
growth, limited cognitive development and
a compromised immune system, but it also
impacts on our economy.”
Over the past four years, researchers have
been surveying what communities in four of
the country’s poorest rural areas grow and eat.
Enumerators used tablets to digitally record
survey data on diet, health indicators and
farming in the community, for immediate use by
researchers. “We wanted a fuller picture of how
communities feed themselves, and how reliant
they are on rain‐fed and irrigated agriculture
to do so, as well as their income and access to
diverse food groups,” says Prof Hendriks.

T

The solution
IFNuW has digitally collected data relating to
foods which are grown at the four sites where
the research was conducted, and combined
it with data from food composition tables to
determine the nutritional value of different
crops. From this insight, the team has developed
recommendations for communities in specific
regions on what type and how to grow food that
addresses their nutritional needs.
“The findings of the study and the
recommendations can empower communities
in taking responsibility for their nutrition, by

providing them with locally relevant information
while assisting government and NGOs to
design more appropriate agriculture-based
interventions,” she says.
With community input, these
recommendations have been converted into
a series of visually informative brochures
and posters. Researchers have made these
guides available to community members
and agricultural extension officers in a bid to
help residents improve their nutritional status
through better farming choices.
Corné van der Merwe, an MSc student,
has developed Smart Grow, a smartphone
application to make the data available
electronically. “The app was an afterthought,”
admits Prof Hendriks. “When working in the
field collecting data, we were surprised by
how tech savvy the young people employed
as survey enumerators in these communities
were. We recognised the opportunity to make
the recommendations available through this
technology, putting them into the hands of
farmers and youth.”

Impacting policy
The findings of this project have also provided
valuable input for the national Food Security
Information System (FSIS), currently being
developed by the Department of Agriculture,
Forestry and Fisheries (DAFF). “Researchers and
policy-makers need access to relevant and upto-date information to make informed decisions,”
she adds.
According to the Constitution of the Republic
of South Africa, 1996 (Act 108 of 1996), citizens
have a right to food, proper nutrition and water.
According to a national survey conducted
in 2012, 17% of households in the country
struggled to access food and in that year and
11% of households experienced hunger. Among
those, 6% of households experienced severely
inadequate access to food. “People need more
access to food, proper nutrition and water. Our
research can positively impact policy creation in
moving forward,” concludes Prof Hendriks.
Discover more background to this research at
www.researchmatters.up.ac.za.
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Advertorial

and B-well canola oil

B

-well has recently launched
several radio advertising and
interview campaigns to assist
in educating the South African
consumer on the health
benefits of canola oil and canola oil-based
products, with the voice of the campaign
being that of Dr Carl Albrecht, former
head of the Cancer Association of South
Africa (Cansa) Research.
Dr Albrecht has been a scientist for
over 30 years and is an authority figure in
the country when it comes to combatting
cancer. In these radio ads, Dr Albrecht
points out the benefits of canola oil, along
with noteworthy remarks about the cancer
risk reduction properties of this cooking
oil based on its omega-3-omega-6 fatty
acid ratio. He has now taken an active role
in endorsing the B-well product range,
encouraging consumers to make the
switch from sunflower to canola oil.

The health-conscious consumer
The growing number of health-conscious
consumers in South Africa has resulted in
more people attempting to make positive
changes to their diets and lifestyles.
Canola oil is the only cooking oil in the
country to carry the Cansa Smart Choice
Seal (CSCS) due to its particular fatty acid
profile, something which sets the oil apart
from its competitors.
In the interviews, Dr Albrecht explains
how using B-well canola oil can help
reduce your risk of developing certain
cancers. This message is hitting home with
consumers, as today almost everyone has
a family member or friend who is suffering
from cancer.

Global trend
These proactive canola education
campaigns are not only supporting
B-well to position itself as ‘the canola

The B-well product range
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brand’ in retail and in consumers’ homes,
but is also promoting the local canola
industry in general. It is helping to further
solidify canola’s role in the South African
agricultural sector, while also driving the
national household consumer demand for
canola-based products.
It would be interesting to note whether
the local consumer starts changing his/her
purchasing behaviour from sunflower
to canola oil within the next five years,
following the American and European
consumer market trends.
The market will play out in the coming
years. Yet, one thing is for certain – B-well,
along with Dr Albrecht, has become
the market leader and face of canola
in South Africa, with B-well canola oil
products being the most recognised
canola brand in the country.
Contact B-well on 028 514 3441 or
visit www.bwellfoods.co.za for more
information.

