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Preface

Import replacement opportunities
for local vegetable oils in context
By Ferdi Meyer, managing director, BFAP, extraordinary professor in agricultural economics,
Stellenbosch University, and trustee, Protein Research Foundation

W

hen stakeholders discuss
reform at sector level,
import replacement
or localisation of food
production is often first
on the agenda. Proponents argue that
this boosts local production and results
in higher levels of investment, economic
growth, and job creation in the domestic
economy.
A wide range of policy instruments
and strategic public sector investments
are available to achieve this but, typically,
tariffs and tariff quotas are used as the
first logical option. There are compelling
counter-arguments that merit careful
consideration of import replacement and
localisation strategies.

Local vegetable oil situation
Vegetable oils used in human diets and
animal feeds constitute one of South
Africa’s largest categories of processed
food imports, with a trade deficit of
R8,6 billion in 2020. Palm oil imports
are the largest in this category, ranked
fifth out of all food and agro-processing
imports, with more than R4,5 billion
imported per annum.
Palm oil imports have grown
consistently over time, more than doubling
from 248 000 tons in 2001 to 525 000 tons
in 2020. Just down the list are annual
sunflower oil imports of more than
R2 billion.
In contrast, soya bean and canola oil
imports have gone the opposite direction,
with the imported product consistently
replaced by locally manufactured imports
of oilcake. In the case of soya bean oil,
import volumes declined from 278 000
tons in 2011 to 150 000 tons in 2020. Based
on the Bureau for Food and Agricultural
Policy’s (BFAP) latest outlook, less than

50 000 tons will be imported annually by
2030.

The palm oil question
These contrasting trends beg the
question: Why does South Africa not
replace palm oil imports with an import
replacement strategy? The obvious
answer is that we do not produce palm or
palm oil as we lack the tropical climates
of big producers such as West Africa,
Indonesia and Malaysia. However, if
planting palm is not an option, then why
not substitute palm oil use with locally
produced oil from sunflowers, soya
and/or canola?

Pricing issues
The first element to consider is the relative
pricing of vegetable oils. Palm oil trades
at much lower prices internationally than
any of the other major vegetable oils. This
relationship is not expected to change,
despite the current spike in vegetable oil
prices. Palm oil is a low-cost alternative to
many other vegetable oils, and yields up
to ten times more oil per unit area than
other oilseed crops.
Secondly, due to the high level of
imports, local vegetable oil prices are
closely linked to international prices.
Therefore, from a pricing perspective,
palm oil trades at a discount of
approximately 25% compared to
sunflower and soya bean oil.
Thirdly, apart from competitive
pricing, the initial rapid growth in
palm oil imports was ignited when the
South African Department of Health
issued legislation regulating the use of
trans-fatty acids in foods in 2010. Food
manufacturers and fast-food outlets
subsequently required a fat alternative
that did not convert to trans fats with

heating, yet provided the same solid
texture and taste in foods without the
industrial addition of hydrogen. Palm oil
offered the solution, and took over this
market segment.
A considerable amount of research has
been undertaken into the development
of high-oleic sunflower and soya beans
that will comply with health regulations.
However, this oil cannot be produced
cost-effectively in the bulk market, and is
currently traded only in niche premium
markets.

Palm oil imports have
grown consistently over
time, more than doubling
from 248 000 tons in 2001
to 525 000 tons in 2020.
Thus the opportunity for import
replacement in the bulk vegetable oil
consumption market is limited to replacing
imported sunflower, soya bean and canola
oil. Localisation strategies should be based
on improved competitiveness from the
farm to the processor and retailer. This
includes maintaining and expanding
infrastructure such as roads, electricity,
water, rail and ports.
Soya bean and canola production
has increased rapidly through the
introduction of high-performing
cultivars, best farming practices, and
major investments in the processing and
handling of canola and soya beans.
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Growth in agriculture,
a shining star

T

he current growth in
agriculture and the projected
establishment of numerous
investments will result in
export volumes increasing
sharply over the next ten years. At
present, the main agricultural exports
consist of citrus, wine and table grapes,
as well as maize, with a total value of
around US$10 billion. The grain industry
is one of the largest in the agricultural
sector, contributing over 30% to the
gross value of agricultural production.
The downstream supply chain of the
grain and oilseeds industry is the poultry
sector, which is the largest agricultural
sector in South Africa. This sector also
shows some promising growth. Curbing
poultry dumping and increasing exports
is part of the Agriculture Master Plan. It is
suggested that should this be achieved,
it would lead to growth of between
10 and 20%.

Improved logistics are key
For the growth in agriculture and
exports to be realised, logistics would
need to be improved substantially. The
lack of capacity for railing grains and
oilseeds, which could provide a costeffective solution if operated efficiently,
increases logistic costs and efficiency.
The lack of sufficient guarding and
upgrading of this asset forces grains
onto road transport.
In addition, fuel costs are rising rapidly,
which will increase the cost of road
transport. One of the major challenges
the soya bean industry faces is the cost
of transporting soya bean meal from the
inland production area to the Western
and Eastern Cape, which makes up 29%
of the market, with travel time that takes
approximately twice as long as it takes

to ship a ton of soya bean meal from
Argentina to South Africa.
We could expect to become
nett exporters of soya beans in the
not-too-distant future, in which case
the lack of export facilities will need
to be addressed. Infrastructure and
capability at South African ports have not
received the upgrading and investments
required, and some of our port facilities
(container terminals) are ranked among
the worst in the world. In order to increase
growth and exports, urgent investment in
South African ports is required.

Production for 2022 looks promising
The first intentions to plant, as released
by the Crop Estimates Committee on
27 October this year, showed very
encouraging signs for new-season
oilseeds, with soya beans at 924 800ha
(almost reaching the magic one million
mark). This is an increase of almost 12%
from the previous season. Sunflower
seeds disappointed last year, but at
555 800ha (16% growth), we see positive
signs likely encouraged by high prices
and lower input costs.
In the Western Cape, the 35% growth
in canola hectares between the 2020 and
2021 season, which resulted in a record
190 000-ton crop, has also been very
positive, with signs of increasing demand
leaving possibilities for even further
growth in future.
We are confident that as we learn and
come to gain a better understanding of our
opportunities and challenges, Covid-19 will
become more of a manageable part of our
lives going forward.
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Parasitic microbe slows down plant aging
Research from the Hogenhout group at the John Innes
Centre and collaborators has identified a manipulation
molecule produced by Phytoplasma bacteria to hijack
plant development. When inside a plant, this protein
causes key growth regulators to be broken down,
triggering abnormal growth.
The new findings show how the bacterial protein
known as SAP05 manipulates plants by taking advantage
of some of the host’s own molecular machinery.
“Our findings cast new light on a molecular mechanism
behind this extended phenotype in a way that could help
solve a major problem for food production. We highlight a
promising strategy for engineering plants to achieve a level
of durable resistance of crops to phytoplasmas,” says Prof
Saskia Hogenhout. – Science Daily

GM soya produces cow-less cheese
Food scientists are exploring non-dairy
alternatives and conceiving new ways
to mimic – or even improve – the
sensory delights of, say, a perfectly
toasted cheese melt.
Gene editing as a solution came
into the picture in the form of a young
woman who became lactose intolerant
but just couldn’t bear the thought of
giving up cheese. Magi Richani, a Shell
engineer, set out to find a plant-based
alternative to her favourite food.
Plunging deeply into cheese
production, Richani found that casein,
the principal cow-derived component
of cheese could be created ‘without the
cow’ using gene-edited soya beans.
And, with the right settings, this could
make a cheese that stretches, tastes
and toasts “just like the real thing from
cows and goats”.
This year, her startup company,
Nobell Foods, received a second-level
financing boost of US$75 million from
savvy investors who recognised that
her products might just revolutionise
the way we eat. – Innovature
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More environmentally friendly meat analogue
Researchers from Kaunas University of Technology (KTU),
Lithuania and the University of Helsinki have proposed an
extremely nutritious meat analogue using fermented okara
(soya press cake). The innovation can change the meat analogue
industry, offering a product that has less salt and saturated fats,
and more flavour than real meat.
Millions of people worldwide suffer from digestive disorders.
Experts say the probiotics produced during fermentation can help
restore the balance of bacteria.
“Meat analogues are the future food. Both business and
science will have to reconsider the effect of using secondary raw
materials, and it will benefit all the parties by reducing costs and
saving resources. We believe that science is the key to an efficient
shift,” says one of the authors of the study, Dr Alvija Šalaševičienė,
director of KTU Food Institute. – Eureka Alert

Gene-edited canola passes safety study
Scientists from the United States and Australia recently published their work on
the food and feed safety study of docosahexaenoic acid (DHA) canola, genetically
engineered Brassica napus, which revealed its safety for use in human food,
nutraceuticals or animal feed. This brings the DHA canola a step closer to being part
of a solution to alleviate the high pressure in marine resources to produce omega-3
fatty acids.
A full characterisation of the DHA canola was done, which includes a detailed
nutritional analysis of the seed, meal and oil as part of the food and feed safety
evaluation. The results showed that except for the fatty acid profile, none of
the other compositional analytes showed differences when compared to their
conventional counterpart. Fish feeding studies were also done to confirm the
nutritional value and safety of the DHA canola. – ISAAA

Sunflower seeds make top ten
For the second consecutive year, sunflower products have made the United States
Whole Foods Market global buyers’ and experts’ top ten anticipated food trends list.
Sunflower oil was on the list for 2021. For 2022, sunflower seeds are included in the
list, which are expected to rise in popularity in the next year.
Whole Foods Market mentions that “sunflower seeds are branching out of the
ballpark and sliding into crackers, ice creams and creamy cheeses. Delivering protein
and unsaturated fats, these mighty little seeds are transforming the 21st century
snack game.
“Parents, take note – many sunflower seed-based products are made without
nuts, which means allergy-friendly school snacks.” Whole Foods Market plans to offer
a Sunbutter + Jelly sandwich in 2022. – DRG News

High expectations for French rapeseed crop
French growers estimate this year’s rapeseed harvest at
3,35 million tons, a jump of 2% on last year. Oilseed grower
representatives, Fédération française des producteurs
d’oléagineux et de protéagineux (FOP), also reported that
rapeseed sowings ahead of the 2022 harvest are set to
increase around 15 to 20%.
Growers are motivated to expand the rapeseed-planted
area based on good weather, good yields this season and
high prices. Rapeseed prices have seen a massive hike this
year on the back of restricted global supplies, particularly
given Canada’s drought-hit crop.
A rise of 15 to 20% in the French rapeseed area in
2022 would see it expand to between 1,12 million and
1,17 million hectares, compared to 977 000 hectares this
season; summer rain, which damaged wheat crops, was
favourable in terms of soil moisture for rapeseed, which is
drilled in late summer. – Feed Navigator

Biofuel boom benefits Aussie canola growers
As countries take steps to phase out fossil fuels and increase
utilisation of biodiesel, demand for canola is rising. And as the
drought in Canada, the world’s top exporter, has significantly
cut global supply, demand from the European Union (EU),
which is also phasing out palm oil from its biodiesel production,
continues to climb, driving canola prices up by 23,5%.
This global scenario represents a major opportunity for
Australia’s canola growers, who, in 2017, came very close to
losing the US$1 billion EU market when the EU threatened to
close its ports to Australian canola unless it was proven to be
a low-emission variant. Australia’s Commonwealth Scientific
and Industrial Research Organisation released a report
verifying the suitability of Australia’s canola just in time.
To meet demand, Australia’s canola output increased by
11,3% year-over-year, expanding hectarage by 600 000, and
increasing exports by 500 000 tons over 2020/21. – Oilseed &
Grain News

Waning soya protein levels to cost crushers
Argentina’s soya meal exports from the 2021 crop will lose
US$575 million, or 7% of their value, because of ebbing
protein levels in harvested beans, according to a Rosario
Board of Trade (BCR) study.
“Our estimates show a loss of income of US$575 million
for the national oilseed complex, due to the consequent and
persistent fall in the protein quality of soya bean meal,” reads
the report.
The study indicates that such losses are primarily due
to higher energy costs sustained by crushers as they try to
increase the protein level of soya meal to meet importers’
requirements using an extensive drying process.
As well as requiring more energy use, that process is
said to reduce overall soya bean meal production volumes
by weight. The report also shows that Argentina’s soya
industry relies on the import of around five million tons
of soya beans from Paraguay to enhance protein levels. –
Feed Navigator

Soya bean could replace palm oil
Calyxt Inc, a plant-based technology platform company,
announced that it entered into a research collaboration with
a leading global food ingredient manufacturer based in Asia,
to develop an improved soya bean capable of producing an
oil as a commercial alternative to palm oil. In addition to the
potential health benefits, this soya bean and its oil may address
sustainability challenges associated with palm oil, such as food
miles and palm oil’s impact on biodiversity.
“Our research collaboration with this leading global food
ingredient manufacturer is an important validation of our
technology platform and marks Calyxt’s evolution to a partnerdriven innovation model,” says Michael A Carr, president and
chief executive officer of Calyxt.
Calyxt will utilise its proprietary technology platform to deliver
this innovation. This platform, based on a deep understanding
of plant genomes and pathways to engineer plant metabolism,
accelerates development, and delivers a target faster than
traditional plant-based development. – Press release, Calyxt

Groundnut consumption breaks record
For the second year in a row, America’s groundnut farmers celebrate an unprecedented level of per capita groundnut consumption.
Calculated based on United States (US) Department of Agriculture and US census data, per capita groundnut consumption has risen
to an all-time high of 7,9 pounds in 2021. This tops the previous record of 7,6 pounds in 2020 and reflects an increase of 3%.
“People may be surprised to learn that groundnut consumption was at an all-time high during the pandemic, but after more
thought, it makes sense,” says Bob Parker, National Peanut Board (NPB) president and chief executive officer.
“We would never wish for business growth under these circumstances; however, we take pride that groundnuts have helped people
meet their nutritional, convenience, financial and even emotional needs during stressful and hectic times.” – National Peanut Board
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Improving soya bean yield in South Africa:
A practical approach
By Jan Dreyer, Protein Research Foundation

S

oya beans were first used as
a domesticated crop at least
2 700 years ago. This super
crop originated in China and
gradually made its way to the
rest of the world. The first documented
report of soya bean in South Africa was
from a trial planted at Cedara Research
Station in KwaZulu-Natal in 1903.
The first full-scale effort to promote
soya bean was a trial of 400 introductions
(cultivars, lines) planted in 1925. By 1943,
researchers concluded that there was
no suitable soya bean cultivar for local
conditions. This was true to some extent
as the total production of this crop

6

was only 6 000 tons after 1945. The
average yield was only 250kg/ha.
Various institutions such as the
Department of Agriculture, the Oilseeds
Board and the Agricultural Research
Council (ARC) tried to promote soya
bean production in South Africa. This
was an uphill battle. The total area
under soya bean and the average
yield fluctuated in such a manner, that
industry planning was difficult.
All this changed for the better
in the new millennium. The Protein
Research Foundation (PRF), with the
help of various public and private
institutions, has promoted soya bean
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to the extent where we are currently
on the verge of self-sufficiency.

Photosynthesis
As maize is the dominant crop in South
Africa, it will be of value to compare this
crop with soya beans for at least the
photosynthetic efficiency. The productivity
of the crop is primarily based on its
photosynthetic cycle. In the case of soya
beans, a C3 plant, the first product of this
process is a three carbon (compound),
while maize, a C4 plant, will produce a fourcarbon product. The implication of this
difference is that maize is more efficient in
terms of water use and can produce a more

harvestable crop under the same growing
conditions, thus direct comparison
between these crops is not possible.

Figure 1: The process of photosynthesis.

Length of growing season
Soya beans are day-length sensitive
plants, but there are vast differences
among cultivars. To simplify cultivar
choice, the crop is classified into
different maturity groups (MG). There
are 13 MGs worldwide, of which only
four are of practical significance in
South Africa, where MG 4 to 7 are
planted. MG 4 is normally planted in
the cooler production areas where
these cultivars are better adapted. The
early cultivars need a longer period
of day length to initiate flowering,
while MG 7 needs shorter days to
flower. Day length requirement varies
even within a given maturity class.
Temperature is also a confining factor.
In cool areas, shorter growers generally
outperformed the longer MG cultivars
as they can complete their life cycle
in a shorter period. A longer growing
season will increase yield potential with
an MG 7 type of cultivar. Yield is also
determined by the seed growth rate. It
is genetically difficult to increase both
entities – the long, effective growing
season, as well a high seed growth rate.

Harvest index
The increase of the harvest index (ratio
between seed mass and total biomass
at maturity) seemed to be a method to
increase yield without changing a great
many other contributing yield factors.
Literature indicates that the harvest
index may vary between 0,35 to 0,65.
Harvest index appears to vary among
cultivars within seasons. Excessive
vegetative growth in the first part of a
season followed by adverse conditions
in the reproductive phase, will lead

to a low harvest index. Breeding for
a better harvest index seems to be
difficult, but it may well be a future
avenue to follow for higher yields.

beans produce a photosynthetic
‘expensive’ product of 40% protein
and 20% oil compared to maize, with
less than 10% protein and 4% oil.

Water use efficiency

Yield potential

Water use efficiency (WUE) is a
general term which can be used to
compare different crops in terms of
their productive use of water. For
this comparison, the entire growth
cycle is used. In the case of soya
beans an average value of 6 to 8kg
grain is produced for every millimetre
of moisture used. This is rather low
compared to the more than 18kg of
grain/mm of moisture for maize.
This can be directly linked to
the C4 photosynthetic pathway in
maize, compared to the C3 cycle of
soya beans. Add to this that soya

In older publications, the authors put
the yield ceiling of soya bean at 5,5 tons
per hectare. Since then, high yielding
cultivars hit the market while agronomic
practices improved substantially.
Yield competitions, with producers’
participation, brought a new dimension
to crop yields. Yield competitions were
held in South Africa where 5,3 tons per
hectare were realised under dryland
conditions in the previous season,
while a yield of more than four tons
per hectare were harvested on 400ha
on a farm in the North West. What is
clear from this yield data is that the
average yield in South Africa has the
potential to substantially increase.

Table 1: The growth of soya bean production in South Africa. (Source: The
development of the Protein Research Foundation 2016, and Crop Estimates
Committee reports)
Average for
production seasons

Ten-year
average (ha)

Ten-year
production average

Ten-year
yield average (ton/ha)

1991/92 to 2000/01

88 683

125 184

1,4

2001/02 to 2010/11

206 536

335 000

1,6

2011/12 to 2020/21

630 525

1 141 995

1,8

Practical measures to boost yield
Quite a few practical measures
can be executed to increase yield
countrywide. The list that follows is
by no means complete, but it touches
on agronomic practices that can be
adjusted for higher and more stable
yields. Keep in mind that the soya bean
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production area is diverse in terms
of especially climate and soil type.
Cultivar selection
The obvious starting point for higher
yields is the correct cultivar choice.
The production area of soya bean is
broadly divided in three regions: cool,
moderate and warm. In some cases, it
is divided into four areas. Each region
will have a set of cultivars within
a maturity group best suited for a
specific region. MG is an index value for
cultivar-based photoperiod needs.
The selection of the best cultivar for
a specific region within the correct MG
is the most crucial decision for higher
yields. To underline the importance of
cultivar selection, the Soybean Cultivar
Recommendations (2019/20) was used
to illustrate this point, as it showed a
more or less average yield for the last
ten seasons. In the cool area, the yield
difference was approximately 28%
between the best and worst yielding
cultivars. In the moderate and warm
areas, it was 27 and 45%, respectively.
Nitrogen fixation
For high yields, nitrogen (N) supply
should be at an optimum throughout
the growing season. The N source could
be inorganic (expensive) or through
N fixing, the preferred and cheaper as
well as the more sustainable option.
To ensure an adequate supply
of N to the crop, inoculation of the
bacteria should be successful. This
entails several steps. The handling
of inoculants prior to application
as well as during soil application is
important, as is the purchasing of the
best inoculants with the right bacterial
density and ingredients. Currently,
most of the inoculants used in South
Africa are WB 74, which may be replaced
in future by the more promising
Bradyrhizobium japonicum bacteria.
Biological N fixation, when
successfully executed, will not only
supply adequate N in an organic form,
but will also prohibit N from leaching
into the soil. Take note that the nodules
on the primary root are much more
productive in terms of N produced,
than the same number of nodules on
the secondary roots. According to some

sources, the primary root nodules will
be up to ten times more productive than
nodules on the secondary roots. The
continuous supply of N through fixation
also auto-regulates the plant’s vegetative
growth. Inorganic N fertilisation applied
at the beginning of the season resulted
in excessive vegetative growth.
Soil acidity
Liming acid soils are important to
improve nodulation and thus N fixation.
Low pH is normally associated with
high soil acid saturation. These levels
should preferably not be above
20% for high soya bean yields. For
adequate nodulation, water pH
should be above six. Liming of acid
soils decreases the toxic levels of
aluminium and manganese, while
enhancing the uptake of phosphorus,
calcium and especially molybdenum,
which is crucial for N fixation.

Biological N fixation, when
successfully executed, will
not only supply adequate
N in an organic form, but
will also prohibit N from
leaching into the soil.
Liming as a standard practice in
South Africa became more important as
soils became more acid due to the acidic
fertilisers applied. In most cultivated
soils in South Africa a decline in the
pH can be seen, with the potential to
substantially decrease soya bean yield.
General soil fertility
To achieve optimum yields, it is
important to maintain soil fertility at
a level that will enable the soya bean
to produce the highest economic
yield for a specific environment.
Phosphorus (P) plays a significant
role in essential metabolic processes,
such as energy transfer, leaf area
expansion and N fixation.
In South Africa, soils vary in their
P status. To rectify soil P, several aspects
should be taken into consideration, such
as pH and the ratio of other elements. In

general, a P level of 20mg/kg-1 P (Bray 1)
will be sufficient for optimum soya bean
yield. Soya beans remove at least 8kg
P per ton of grain. Thus, the practice to
plant soya bean without fertiliser will
inevitably lead to yield suppression.
Potassium (K) will seldom be a yieldlimiting element if K values are above
100mg-1/kg. K is related to, among
others, tissue strength and the regulation
of stomata. Soya bean will remove more
than 20kg of K for every ton of grain.
Soya bean fertiliser guidelines for
calcium (Ca) and magnesium (Mg) are
still vague. Sulphur (S) requirements for
one ton grain produced are almost on
par with P, where 6kg S per ton of grain
are removed. This element may well be in
short supply in a wide area, especially as
more fertilisers with high purity are used.
A shortage of micronutrients
will inevitably decrease yield, even
though minute amounts are needed.
Molybdenum (Mo) is especially vital in
the process of N fixation. The need for
this micro-element is accentuated when
retained seed is planted, which will not
necessarily have adequate Mo in the seed.
In the latter case, Mo application is vital.
Weed control
The first five to six weeks after planting
is a period during which soya beans
are especially vulnerable for weed
competition. Weeds will deplete soil
moisture and nutrients, as well as excrete
allelopathic chemicals which will hamper
soya bean growth and, ultimately, yield.
Timely weed control with a variety
of herbicides, including pre-emergence
herbicides together with new cultivars
that will be able to accommodate
a larger spectrum of herbicides,
will have a profoundly positive
effect on soya bean yield.
Plant population and row width
Plant population is a hotly debated
subject. In most cases, the plant
population is higher than needed, but it
seldom causes problems, provided that
intra-row spacing is not closer than 5cm.
The dominant crop in South Africa
is maize (2 755 400ha), as opposed to
soya bean (827 100ha). Most cultural
practices are thus tailored for maize.
The result of this is that most of the soya
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bean is planted in 76cm rows or wider.
Although narrow rows have the potential
to increase yield, the changeover may
not be economically feasible. There is
also the belief that narrow rows will
enhance the severity of diseases.

ensure minimum shattering is vital
for maximum yield. The availability of
combine harvesters, especially in nontraditional soya bean production areas,
may lead to substantial yield losses,
if harvesting had to be postponed.

•

Planting date
In South Africa, more than 90% of
soya bean is produced under dryland
conditions. The distribution of rainfall,
however, is erratic. Under normal
circumstances, producers start planting
maize first. If this practice changes it
will have a substantial impact on
soya bean yield. To illustrate this
point, a trial was conducted at
Schweizer-Reneke where 30 cultivars
were planted 26 days apart, starting
November 11. The maturity groups
varied between 4,7 (short growers) to
7,1 (long growers). The average yield
drop for the late planting was 39%.
Yields for individual cultivars drop as
much as 57%. These results underline
the benefits of a longer growing
season and a smart cultivar choice.
In normal seasons, long fallow periods
will enable a producer to plant earlier as
water is stored for early season growth.
Soil properties, however, should be
conducive to moisture storage. Early
planting is then possible with only
limited rainfall in the early season.

In conclusion

•

This paper covered a few possibilities
that may be considered practical to
increase soya bean yield countrywide
using available cultivars. This is by
no means a complete list, nor does it
deal with the many possibilities that
breeding of new cultivars can offer.

•

Crop rotation
In most of the traditional soya bean
production areas, a two- to three-year
crop rotation cycle with maize, the
dominant crop, is practiced. What is of
concern is a practice of continuous soya
beans (year-on-year) planted without
or with limited fertiliser applications.
This will inevitably result in poor yields.
Certified seed
It is generally accepted that 80% of soya
beans planted in South Africa is from
retained seed. This may have negative yield
implications. To handle, store and treat
seed at farm level poses its own challenges
which, if not done properly, will adversely
affect the yield potential of a cultivar.
Harvesting
Harvesting at the right time and at
a moisture percentage which will

It is difficult to quantify the major
production inputs. The result was based
on literature reviews and practical
experience. The numbers will give rise to
a debate which may help to bring about
more clarity to enhance soya bean
yields. The demarcation of percentage
increases in yield is rather conservative.
In a great many cases, it is possible
to enhance the yields even further.
• The right cultivar selection offers
the best possibility to increase
yield countrywide. There are,
however, some challenges. Almost
80% of the crop is planted from
farm-kept seed, thus changing
cultivars is not that easy – potential
for yield increases: 10%.
• N fixation through successful
inoculation is still a long way from
perfect. Problems may occur during
storage, handling and application
of inoculants. Nitrogen deficiency
symptoms with yellowed leaves
were clearly visible during the
previous production season –
potential for yield increase*: 6%
(*The use of inorganic fertiliser was
not considered, except for a possible
starter N application of up to 15kg/ha.
The cost of inorganic N fertiliser is
in most cases too high for profitable
soya bean production).
• Soil acidity is a major concern in
most production areas. The pH of
soils in the eastern production areas
are below or close to pH 6 (water),
which is considered optimum for
soya bean production and N fixation
– potential yield increases through
soil acidity correction: 4%.

•

•

Soil fertility as a combination
of the elements discussed will
have a profound effect on yield if
corrections are made. It will be easy
to rectify the problem, but in most
cases it is expensive – potential
yield for yield increase: 4%.
Weed control may offer the best
opportunity to rectify the current
problems. On most farms, the
equipment is already available for
timely control of weeds using the
appropriate herbicide – potential
for yield increase: 5%.
Plant population and especially
row width will make a difference.
Due to the high cost of planters,
changing to narrow rows will
be slow, thus the impact will
be limited – potential for yield
increase: 2%.
Earlier planting date with the
right cultivar will have a profound
effect on yield – potential for yield
increase*: 3% (*The yield potential
can be much higher, but late rain
may prohibit early planting).
Crop rotation, certified seed and
harvesting vary between seasons.
The potential can be high, but
on a countrywide scale the impact
is limited – potential for yield
increase: 3%.

Considering the aforementioned
potential for yield increases and if all
the production practises materialised
in an average year, then 2,5 tons/ha
is possible countrywide. In a record
season such as the previous one, it
is possible to produce more than
three tons/ha countrywide.
The challenge for all soya bean
producers is to optimise their
production practices by taking practical
steps to enhance their yields.

This article has been shortened
for publication in Oilseeds Focus.
For more information, contact
the Protein Research Foundation
at 011 803 2579 or 011 803 1894,
or send an email to
pns@proteinresearch.net.
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CANOLA

Solutions

Canola is a crop of importance for Bayer and forms part of the global Bayer
strategy to bring innovation to the market, through crop protection.
To ensure sustainable crop production in the Western Cape Canola has
to form an important part of the grower’s crop rotation practices. Blackleg
(Leptosphaeria maculans/Phoma lingam) and Sclerotinia are fungal diseases
that can cause great yield losses in canola.

Blackleg
The fungi survives mostly in stubble.
Spores are spread with rain or wind as well as contaminated seeds.
Cultivars differ in their tolerance towards the disease.
Can be caused by stem & leaf blotches.
Stem scars cause rotting of the stem just above the soil surface.
Advanced infection can cause the plant to lodge.
Crop rotation and resistant cultivars play an important role towards
controlling the disease.

Sclerotinia STEMROT
The fungi survives as sclerotia in the soil or in the stubble.
The sclerotia germinates to form apothecia (mushrooms).
After rain it can take up to 10 - 12 days to release ascospores
(at temperatures of 11 - 15 °C).
Wind spreads the spores, but ascospores cannot infect the
plant directly.
Dead plant material (e.g. flower petals) are required to complete
the cycle.

Dead (decomposing) flower petals provide ascospores the
necessary energy to form mycelium, which in turn release oxalic
acid, which is required for the fungi to penetrate the plant material
and cause infection.
When in the plant, the fungi will grow both up- and downwards in
the stem, cutting off the movement of nutrients and water in the
plant and eventually kills the plant.

Effect on plant population*
Untreated
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Prosaro® is an effective as
well as economical solution
for the control of Blackleg
and Stemrot in Canola.
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40
Plants per m2

35
30

Prosaro’s success lies in the combination of
two highly effective triasole active ingredients
which offers the following:
Quick absorption with long-term protection.
An excellent cost to benefit ratio.
A low application rate per hectare.
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When do I apply Prosaro® for Blackleg control?
When the plant reaches 4 - 6 leave growth stage.
The reason for early application is, infection can
already take place at an early growth stage in the plant.
The last window for application is at the rosette
stage (greenbud stage).
Dose: 630 mℓ / ha up until 760 mℓ / ha.

98 DAP
Trial 3

Effect on lodging*
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Galmano® 2 ℓ /100 kg seed

When do I apply Prosaro® for Sclerotinia
stemrot control?
Timing of application will be determined by climatic
conditions which differs from year to year.
Optimum time of control: 20 - 30% flowering.
10% change in flower percentage only takes 3 - 4 days.
Dose: 630 mℓ / ha up until 760 mℓ / ha
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*Australian data (2000)

Positioning within a spray program
against Blackleg.

Percentage yield increase in comparison
with an untreated control*
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Galmano®
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Prosaro® 250 EC
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Galmano®
+
Prosaro® 250 EC
630 mℓ / ha

% Blackleg infection

Effect of cultivar, seed treatment and foliar
application on Blackleg infection*
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*Australian data (2000)
Galmano® Reg. No. L9363 (Act No. 36 of 1947). Galmano® contains Fluquinconazole (Triazole) (Harmful).
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Combatting the highly destructive Sclerotinia sclerotiorum
with an equally impressive biological adversary
By Alicia Geyer and SB Coetzee

S

clerotinia sclerotiorum is one
of the most resilient and
destructive plant pathogens,
causing devastating agricultural
and economical losses. The
success of this plant pathogen is mostly
due to its broad host range, its ability
to produce highly resistant survival
structures, its sophisticated host invasion
and control mechanisms, and its effective
mode of dispersion. Integrated pest
management is therefore often the
best route to successful control.
Among the susceptible plants are not
only economically important crops, but
also numerous broadleaf weeds that can
create an inoculum reservoir between
cropping cycles. Economic losses in
grain and oilseed crops are the result
of a reduction in seed quality, amount
and weight. Sclerotinia can result in
further losses due to contamination of
seed with survival structures (sclerotia),
resulting in a drop in seed price.

A sophisticated pathogen
S. sclerotiorum has evolved sophisticated
means to avert host recognition and
successfully infect its host. It is a
hemibiotrophic plant pathogen and can
therefore follow both a biotrophic (feeding
on living plant cells) and necrotrophic
(feeding on dead plant cells) lifestyle.
Secretion of oxalic acid during both
lifestyles have been postulated to inhibit
plant responses mounted by infected plant
tissue against the pathogen, optimising
activity of cell wall degrading enzymes
produced by Sclerotinia to invade plant
cells and suppressing callose deposition
due to chelation of calcium. During the
necrotrophic lifestyle, oxalic acid induces
the production of plant reactive oxygen
species, leading to programmed cell death.
When a susceptible host is not present
or when all nutrients have been retrieved
from the infected plant, Sclerotinia
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produces resting structures called sclerotia.
These hard, melanised survival structures
are extremely resistant to desiccation and
allow this fungus to survive in soil or plant
debris for more than five years. As soon as a
susceptible host is present, these structures
can serve as a source of infection either by
direct infection if they are near the plant,
or by producing mushroom-like structures
called apothecia, which carry thousands
of ascospores that can effectively spread
up to 100m and infect upper plant parts.
Sclerotinia control in the field
becomes a challenge due to the long
survival time of sclerotia in the soil,
the inability to effectively reach these
resting structures with chemical or
biological agents, and the build-up
of sclerotia after each infection cycle
in the soil. Sclerotinia control must
therefore be aimed at reducing infection
and spread on plant surfaces.

Among the bacterial genera, Bacillus
shows extraordinary survival and fungicidal
capabilities. Bacillus species produce a
broad spectrum of bioactive compounds
known as lipopeptide antibiotics, showing
great promise in agricultural biocontrol
applications. Although members of the
genera Bacillus are renowned for their
contribution to plant productivity and
plant protection, each isolate differs
in its mode and intensity of action.
Incite was developed bearing this
in mind, and a superior Bacillus isolate
in terms of range and concentration of
lipopeptide production, was selected.
The active ingredient in Incite, Bacillus
methylotrophicus, produces two broadspectrum fungicidal lipopeptide antibiotics
(Iturin and Fengycin) and one bactericidal
antibiotic (Surfactin). Lipopeptides are
highly effective, biodegradable, low-toxic
and environmentally friendly pesticides.

Bacillus: A counterattack

The benefits of lipopeptides

To combat this highly destructive
plant pathogen, an equally successful
biological fungicide is required. To
ensure that the best solution was found,
an extensive screening process was
carried out to select a superior microorganism in terms of Sclerotinia growth
and sclerotia formation suppression.

Lipopeptide antibiotics have a similar
structure to that of the fungal plasma
membrane, making integration of
these compounds into the plasma
membrane of the pathogen possible.
Integration results in the disruption
of the normal structure and pore
formation in the plasma membrane.

Figure 1: (a) S. sclerotiorum growing vigorously and forming abundant sclerotia on
unsupplemented growth media, and (b) weakened to (c) no growth of S. sclerotiorum
with no sclerotia formation due to the addition of Incite lipopeptides at a rate of
2,5 and 5ℓ/ha.
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Efficacy on canola and soya beans
Our field data on canola and soya
beans over multiple locations showed
Sclerotinia control under high disease
pressures of 90% at 14 days after
application, and 87% at 21 days after
application. The protection Incite and
Agri-Cure SP gave in the 2018 season of
up to 81% at 61 days after application
in Darling can be seen in Figure 2.

82
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RAYTON 2020

Incite 5ℓ/ha + Twister

MALMESBURY 2020

Incite 1,25ℓ/ha + Agri-Cure 600g/ha

When Sclerotinia was allowed to
grow with no biological intervention,
mycelial growth was dense and sclerotia
formation abundant (Figure 1a). When
lipopeptides extracted from Incite were
applied, Sclerotinia growth was severely
(Figure 1b) or completely (Figure 1c)
inhibited by 2,5 and 5ℓ application rates,
respectively. None of the Sclerotinia
treated with lipopeptides from Incite
could form sclerotia after 14 days’ growth.
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Figure 3: Efficacy of Incite on the control of Sclerotinia on soya beans in the 2020 season.
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The unique growth medium and
production strategy of Incite allow for
the production of high amounts of
these lipopeptide antibiotics, and for
the formation of a high concentration
of extremely resistant endospores.
The antibiotics present in Incite start
working as soon as the product is
applied to the plant surface to create
an initial knock-down effect while the
endospores germinate, colonise the plant
surface, and secrete more antibiotics
in the presence of a plant pathogen.
The success of Incite as a fungicidal
agent is due to its range and
concentration of lipopeptides, the
highly resistant survival structures
(endospores) formed that can survive
harsh conditions on the plant surface, the
ability to induce plant resistance against
pathogens, the ability to effectively
compete with fungal pathogens for
space on the plant surface, and initial
and prolonged suppression capabilities.
To illustrate the effectiveness of Incite
on S. sclerotiorum growth suppression
and reduction in sclerotia formation,
the product’s lipopeptides were isolated
and applied to growth media inoculated
with S. sclerotiorum. The concentration of
lipopeptides applied to the plates were
similar to the recommended field application
rates of 2,5 to 5ℓ Incite per hectare.

CONTROL INCIDENCE %

The success of Incite

81

87

94

94

Figure 2: Efficacy of a combination spray of Incite with Agri-Cure SP on the control of
Sclerotinia on canola in the Western Cape over the 2018 and 2020 season.

Since the main function of the
plasma membrane is to act as a
selective permeable membrane,
disruption of this structure will either
result in cells accumulating fluids and
bursting, or losing important cellular
fluids, ultimately causing cell death.

During the 2020 season in
Bredasdorp, the Incite and Agri-Cure SP
combination gave 81% control 28 days
after application, which is on par with
the registered chemical competitor.
The same trend was seen at the
Malmesbury trial, with the Incite and
Agri-Cure SP combination giving 83%
control up to 28 days after application.
During a high disease pressure season
on soya beans in 2020 over two locations,
Incite as a standalone treatment controlled
Sclerotinia infections as well as the
registered chemical competitor (Figure 3).
In Groblersdal, 79 and 78% control was
seen at 14 and 21 days after application
for 5ℓ/ha Incite, compared to 82 and 83%
control for the chemical competitor.
In Rayton at 14 days after application,
5ℓ/ha Incite control was at 63%, but at 28
days after application, control reached
82% as the colonisation of the plant by
Incite strengthened and the production
of the lipopeptide antibiotics increased.
Although Sclerotinia is a highly
challenging disease to control
on crops, the producer with the
right products can overcome this
battle and ensure good yields.
For further information or assistance
with combatting Sclerotinia in
row crops, contact the expert team
of agronomists at Microbial Biological
Fertilizers International by
emailing anja@mbfi.co.za.
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Robustodorus arachidis:
A newly discovered
seed-borne nematode on groundnut
By Dr Sonia Steenkamp, ARC-Grain Crops, Dr Antoinette Swart, ARC-Plant Protection
Research Institute, and Dr Rinus Knoetze, ARC Infruitec-Nietvoorbij

O

ur adventure with
Robustodorus arachidis
(R. arachidis) started with
a photo and a book.
The nematologists of
the Nematological Society of Southern
Africa had compiled a book about
nematology in Southern Africa, to be
used by scientists and scholars alike.
In its chapters, it draws together our
current knowledge on the plant-parasitic
nematode species in the subregion.
An entire chapter is dedicated to
oilseeds and legumes, which includes
groundnut. Upon compilation of this
chapter, an additional photo was required
to illustrate the damage caused by the
pod nematode on infested groundnut.
For this purpose, Loureine Muller
from TrioTrade in Gauteng collected
badly damaged groundnut plants
from a field at the Vaalharts Irrigation
Scheme in the Northern Cape.

A strange-looking nematode emerges
Personnel of North-West University extracted
nematodes from these pods, but the
specimens found looked different. There was
little sign of the expected pod nematode
(Ditylenchus africanus, or D. africanus), while
another strange-looking nematode occurred
in its thousands within these damaged pods.

Figure 1: Similar to the plants inoculated with pod nematodes (A), those
inoculated with R. arachidis (B) showed no above-ground symptoms.

A

A nematode that could apparently
live with and seemingly compete
against the aggressive pod nematode,
instantly fascinated us. Taxonomists
promptly identified this nematode
as R. arachidis, previously known as
Aphelenchoides arachidis (A. arachidis)
or testa nematode, first found on
groundnut in Northern Nigeria in the
1970s. Infestation of A. arachidis on
groundnuts in Northern Nigeria devalued
the quality of the crop as it caused
shrivelled and discoloured kernels.
We assumed that the feeding habit
of R. arachidis is similar to that of the
pod nematode as they occur together
in infested kernels. The pod nematode is
seedborne and is one of the factors that
limits groundnut production in South
Africa, damaging kernels to such an extent
that consignments can be downgraded.
The qualitative effect the additional
testa nematode may have on
groundnut consignments in South
Africa and, consequently, the economic

B

losses it translates to, prompted the
present study on this species.

Effect of registered nematicides
Our first objective was to determine
whether currently registered nematicides
are efficient in keeping R. arachidis under
control, as chemical control is not sufficient
for pod nematodes. We evaluated the
registered nematicides in the same field in
which R. arachidis was originally identified.
The nematicides were applied at
the time and dosage prescribed on the
label and samples for nematode analysis
were taken at harvesting. It was found
that the trial-site maintained root-knot
and lesion nematodes together with
R. arachidis and pod nematodes. The
root-knot and lesion nematodes occurred
with the occasional pod nematode and
R. arachidis in the soil and roots, while the
pod nematodes and R. arachidis mainly
resided in the pods (hulls and kernels).
Root-knot and lesion nematode
numbers were significantly lower in
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soil and root samples collected from
plots treated with the nematicides,
when compared to those collected
from the untreated control plots.
In terms of R. arachidis and pod
nematodes, however, we could see no
significant differences between the various
treatments and the untreated control.
These results indicate that the nematicides
are, similar to pod nematodes, not
sufficient in keeping this nematode under
control. This trial will be repeated during
this season to confirm our observation.

Damage caused by R. arachidis
Our second objective was to determine
whether the damage caused by R. arachidis
is similar to pod nematode damage, so
we can predict its potential impact on
groundnut yields and consignments.
It is also necessary to study the
symptoms associated with R. arachidis
so it can be recognised in the field.
In contrast to the other plantparasitic nematodes that parasitise
groundnut, pod nematodes show
no above-ground symptoms. Plants
inoculated with R. arachidis were similar
in that no above-ground symptoms
were visible (Figure 1 A and B).
Plants inoculated with R. arachidis in
microplots in soil that were fumigated
before planting showed similar symptoms
Figure 3: R. arachidis infested seed
(left-hand side) germinate prematurely
compared to the untreated control
(right-hand side).

Figure 2: Below-ground symptoms of
groundnut infested with R. arachidis.

on both the roots and the pods (Figure 2).
Similar to pod-nematode infested seed,
R. arachidis infested seed also
germinated prematurely (Figure 3).

Survival of R. arachidis
We now know that R. arachidis
enters into a resting phase called
anhydrobiosis. In this anhydrobiotic
state it can survive unfavourable
conditions such as drought and low
winter temperatures. Pod nematodes
can survive in the hulls and seeds
of groundnut throughout the cold
winter months and are then able
to reinfest the follow-up crop.
We wanted to determine whether
R. arachidis has the same ability than
that of pod nematodes. Harvesting of
the field trials were done during May
2020. The samples were taken back to
Potchefstroom and hung on a wire to dry
out for at least six weeks, during which
temperatures in Potchefstroom dropped
to below freezing point. The pods were
taken down after they had dried and were
stored in a cool place until December.
Upon extraction, specimens of
R. arachidis were found to have survived
the six months. These specimens
were used to inoculate groundnut
to see if the nematodes were capable
of causing damage to the plants and
pods. The damaged plant seen on the
right-hand side in Figure 3 was
inoculated with the surviving
R. arachidis, which confirmed that
this nematode could survive the cold,
dry winter months, and subsequently
damage the follow-up groundnut crop.

R. arachidis vs pod nematodes
At harvesting, the highest percentage
of the pod nematode population will
reside in the pods, and only a small
portion will reside in the roots of the
plant and in the soil. Interestingly, at
harvesting of the field trials, pod nematode
numbers in the roots were much higher
than those of R. arachidis. However,
R. arachidis dominated in the pods.
Another aspect where R. arachidis can
be more aggressive or better adapted
than pod nematodes is its ability to
survive on other crops. In contrast, pod
nematodes are able to survive only in
small numbers on crops other than

groundnut. Relatively high R. arachidis
numbers were observed on maize planted
in rotation with groundnuts. The effect
of R. arachidis on maize in South Africa,
however, is currently unknown. In the
1970s study in Nigeria of this nematode,
it was suggested that there might be
two biotypes of the nematode, one
occurring on cereals and one occurring
on both cereals and groundnut.
This research raised a few interesting
questions. Will R. arachidis damage crops
other than groundnut? How widely
does R. arachidis occur? Will current
management tools other than chemical
control be sufficient in keeping this
nematode under control? Since this
nematode is seedborne, it has the potential
to spread throughout the groundnut
production area. It also seems to be more
aggressive than pod nematodes.
If this is true, R. arachidis indeed has
the potential to be yet another pest South
African producers have to reckon with.
The authors would like to acknowledge
the Oilseeds Advisory Committee and
the Agricultural Research Council for
funding of this project.
For more information, contact
Dr Sonia Steenkamp at 018 299 6379
or SteenkampS@arc.agric.za.
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The impact of nitrogen fertilisation and planting date

on sunflower yields in South Africa

By Safiah Ma’ali and William Makgoga, ARC-Grain Crops

S

unflower (Helianthus annuus L)
is an annual oilseed crop that
is cultivated globally on a
production area of approximately
26 million hectares, resulting
in around 47,4 million metric tons of
seed annually – an 8% share of the global
oilseeds market. Sunflower oil is one of the
world’s major vegetable oils, often used
in the food industry to produce various
related commercial products due to its topquality high protein content and edibility.
The average area under sunflower
cultivation in South Africa is 552 000 hectares
(from 2009 to 2021), with an average
production of 715 000 tons over this period.
The South African sunflower production
area is concentrated in the Free State and
North West provinces, which together
account for 80% of the national area planted
(on average) over the past ten years.
Sunflower is a temperate zone crop
that performs well under a variety of
climate and soil conditions. It combines
high yield with superior adaptation
capacity and, being moderately drought
tolerant, is generally grown under rain-fed
systems. A well-developed and deeply
penetrating root system further allows for
the efficient utilisation of soil nutrients.

Sunflower and nitrogen
Nitrogen (N) is the main nutrient
that affects a crop’s growth rate and,
consequently, grain yield and seed quality.
Inorganic nitrogen may exist in the soil or
be applied as fertiliser (e.g. as ammonium
nitrate or urea); however, all types are
rapidly transformed to soluble nitrate.
In sunflower production, N fertiliser
is often applied during seed sowing in
dry areas. This is followed by another N
fertiliser application, or top dressing, when
precipitation is expected before anthesis,
or until the ten- to twelve-leaf stage, in
an attempt to better match the plant’s N

requirements over its growth period.
Fertiliser application, depending on the
expected yields and the residual soil N,
varies in practice from none in N rich
soil, to 140kg N/ha- 1. An N excess, or
over-fertilisation, can cause excessive
water consumption, fungal diseases,
lodging and a drop in grain oil content.
Several international studies reported
that 100kg N/ha-1 was suitable for sunflower
production, but that a higher rate (150kg
N/ha-1) resulted in a negative effect on oil
content and seed yield. However, other
studies reported that 80kg N/ha-1 was
sufficient for sunflower fertilisation, or that
increasing nitrogen levels resulted in steady
increases in yield, protein contents and
linoleic acid, with the oil content and oleic
acid percentage responding negatively.
Unfortunately, little or no research has
been conducted in South Africa to quantify
the optimum nitrogen application for
local sunflower production conditions.

to encounter adverse conditions during
their development, including seed or
seedling exposure to high December or
January temperatures and pollination,
or seed development occurring under
rapidly decreasing temperatures.
The optimum planting time of a
crop allows for maximum use of all the
natural resources in line with optimal
environmental conditions and the crop’s
physiological growth stages, thereby
ensuring good seed germination,
seedling establishment, optimum root
system development, growth and
yield. This also enables better plant
establishment, thereby allowing the
absorption of essential nutrients from
a large volume of soil. Sunflower grain
and oil yields are greatly reduced when
normal planting dates are delayed.

Trial description
This study aimed to address the effect
of nitrogen fertilisation on sunflower
yield at different planting dates. Two
field experiments were established at the
Agricultural Research Council’s ARC-Grain
Crops research farm in Potchefstroom
at two different planting dates.
The first planting was considered the
optimum planting date (15 December 2020),
followed by a second, late planting date
(26 January 2021). Grain yield of five

Sunflower planting dates
In South Africa, sunflower is often used
as a catch crop (i.e. it is planted as an
alternative in growth seasons where the
onset of rainfall is too late for maize or
soya establishment). Therefore, the stable
yields under these late planting conditions
are well below the crop’s yield potential.
Late sunflower plantings are more likely

Table 1: Nitrogen treatments and their applications.
Amount of basic
N fertilisers (kg /ha)

Amount of top dressing
N fertilisers (kg/ha)

0

0

T1*

45*

0

T2

45

0

T3

45

45

T4

45

75

Treatments
Control

*One month prior to planting.
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Figure 1: Effect of different N treatments on sunflower yield at different planting dates.
Optimum planting

Late planting

3,50

Seed yield (t /ha)

3,00
2,39

2,50

1,79

2,00
1,50
1,00

N 120

N 90

N 45

N 45*

N0

Average yield

N levels

sunflower hybrids – two conventional (PAN
7080 and AGSUN 8251), two Clearfield
(AGSUN 5106 CLP and PAN 7160CLP) and
one high oleic hybrid (PAN 7158 HO) – were
planted. Five different levels of nitrogen
fertiliser were applied and consisted
of 0 (control) or 45kg/ha−1 nitrogen as
a basal application at planting or as a
treatment one month prior to planting.
This was followed with a top dressing
one month from planting applied at 0,
45, or 75kg/ha−1 (Table 1). According to
soil analysis and sunflower production
requirements, additional phosphate (P) and
potassium (K) fertilisers were not required.
Responses were studied in a
randomised complete block design
with a split-plot arrangement and four
replications. Each plot (36m x 5m)
comprised 40 rows at 0,9m row spacing
and with sub-plot sizes of 7,2m x 5m, with

nitrogen applications in the main plots
and sunflower hybrids in the sub-plots.

Effect of N on sunflower yield
The different N applications showed a
highly significant effect on sunflower yield
at both planting dates, with 120kg N/ha-1
– applied as 45kg/ha-1 at planting and
75kg/ha-1 as top dressing – producing the
highest yields at 2,85t/ha-1 for the optimal
and 2,14t/ha-1 for the late planting dates.
This was followed by 90kg N/ha-1
applied as 45kg/ha-1 at planting, and
45kg/ha-1 applied as top dressing.
There were no significant differences
between 45kg/ha-1 applied one month
before planting or the 45kg/ha-1 applied
at planting. Zero N application delivered
the lowest yield of 1,85t/ha-1 and 13t/ha-1
for the optimum and late planting,
respectively (Figure 1). The figure

shows the combined average of the
different cultivars, thus removing
possible cultivar biases, with the
bar indicating the standard error
over the four replicates (n = 4).
Figure 2 shows the effect of different
N levels and applications times on
sunflower growth and development.
At 120 and 90Kg N/ha-1, the plant has
bigger leaves, a darker green colour, a
thicker stem, is taller and has a bigger
head compared to other treatments. At
0kg N/ha-1, the plant shows less vegetative
growth, has a smaller leaf size, is shorter
and has a smaller head size than other
N levels. Results indicated that these
vegetative characteristics have a direct
positive effect on sunflower seed yield.

Effect of N on oil content and yield
The different N applications showed a
highly significant effect on sunflower oil
content and oil yield at both planting
dates, with zero N application yielding the
highest oil content of 40,42 and 42% for the
optimum and late planting, respectively.
There were no significant differences
between 45kg/ha-1 applied one month
before planting, and the 45kg/ha-1 applied
at planting for the optimum planting date.
For the late planting date, 45kg N/ha-1
applied one month prior to planting
produced more oil content than the
45kg N/ha-1 applied at planting. The
120kg N/ha-1 – applied as 45kg/ha-1
at planting and 75kg/ha-1 as top
dressing – produced the lowest oil
content of 37,50% for the optimal
and 39,68% for the late planting
dates, respectively (Figure 3).

Figure 2: Plant growth under different N levels, with inserts A to C showing 45kg/ha−1 treatments at planting, and D the one month
prior to planting treatments. Insert A represents the 120kg/ha−1, B the 90kg/ha−1, C the 45kg/ha−1 and D the 45kg/ha−1 total
N treatments. Insert E is the control with no additional fertiliser.

A
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Figure 3: Effect of different N treatments on sunflower oil content at different
planting dates.
Optimum planting
43
42

Oil content %

41

Late planting

42,00
40,98

40,42

40

38,91

39

AE = grain yield of fertilised crop - grain yield
of unfertilised control/fertiliser applied.
The AE equation indicates the yield gain (in kg)
per kg fertiliser applied (Mengel et al., 2006).
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yield of 0,75t/ha-1 and 0,53t/ha-1 for the
optimum and late planting, respectively.

On an optimum planting date, the
highest NAE value (12,23kg/kg-1) was
obtained with the 45kg N/ha-1 treatment
while under late planting conditions, the
highest NAE was observed at 45kg/ha-1
applied one month before planting at
8,58kg/kg-1. In other words, under the
optimum planting date, for each 1kg
nitrogen fertiliser applied, an increase
of 12,23kg in yield was observed.

Indices of nitrogen use efficiency

Best return on investment

Nitrogen agronomic efficiency (NAE)
represents the ability of a plant/cultivar
to increase yield in response to a
nutrient (the N) applied. This parameter
is used as a short-term indicator of the
impact of applied nutrients on crop
productivity. Here, the agronomic
efficiency (AE) is calculated in units
of yield increase per unit of nutrient
applied. It more accurately reflects
the direct production impact of
an applied fertiliser and relates
directly to economic return.

The correct use of fertilisers can yield
huge returns on investment (ROI).
During the 2021 growing season at the
Potchefstroom research farm, results
showed that the best ROI was obtained
by using 45kg N/ha-1, which is equal to
98kg of urea compared to other N levels.

37
36
35
34

0N

45* N

45 N

90 N

120 N

N levels

Oil yield per unit area is the product
of grain yield and seed oil content,
and different N applications showed a
highly significant effect on sunflower
oil yield at both planting dates, with
120kg N/ha-1 – applied as 45kg/ha-1 at
planting and 75kg/ha-1 as top dressing
– producing the highest oil yield of
1,08t/ha-1 for the optimal and 0,86t/ha-1
for the late planting dates (Figure 4).
This was followed by 90kg N/ha-1
applied as 45kg/ha-1 at planting, and
45kg ha-1 as top dressing. There were no
significant differences between 45kg ha-1
applied one month before planting and
the 45kg/ha-1 applied at planting. Zero
N application yielded the lowest oil

Average oil
content

Figure 4: Effect of different N treatments on sunflower oil yield at different
planting dates.
Optimum planting

1,2

Late planting
1,08

1,1
1
Oil yield (t/ha)

The calculation of AE requires
knowledge of yield without nutrient
input, so it is only known when
research plots with zero nutrient
input have been implemented.

0,93

0,9
0,8

0,86
0,75

0,72

0,7
0,6

0,53

Concluding remarks
Highly significant seed yield, oil content
and oil yield differences were observed
between the optimum planting date and
the late planting, with a 25% reduction
in yield recorded for sunflower planted
in the last week of January, compared to
the optimum planting of mid-December.
At both planting dates, high levels of
N application (120kg N/ha-1) recorded the
highest yield and oil yield, with the zero
N application control producing the least.
However, NAE and the best ROI indicated
that an application of 45kg N/ha-1
at planting during the optimum planting
date, and one month before planting
for late planting dates, showed the best
yield increase per kilogram of nitrogen
fertiliser applied, and the largest
return for the least money spent.

0,5
0,4

0N

45* N

45 N
N levels

90 N

120 N

Average oil
content

For more information,
contact the ARC-Grain Crops
on 018 299 6100 or
visit www.arc.agric.za.
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Big stems, bigger roots, biggest leaves.
Bigger yield with Bellis®
Bellis® - The newest addition to the BASF AgCelence® portfolio
not only ensures effective disease control for Sunflowers, it also
gives additional physiological benefits for the optimum yield.
We call it the AgCelence® effect:
• Increased plant growth efficiency with better photosynthesis efficiency,
better use of nitrogen and increased bio-mass development
• Increased tolerance to stress in situations such as drought by inhibiting
ethylene production

BASF South Africa (Pty) Ltd. 852 Sixteenth Road, Midrand, 1685 • PO Box 2801, Halfway House, 1685 • Tel: +27 11 203 2400 • Fax: +27 11 203 2461 • Website: www.agro.basf.co.za
Mobile website: m.agro.basf.co.za • Email: AgCelence-za@basf.com. Bellis® Reg. No. L7817 Act No. 36 of 1947. Active ingredients: F500® 128 g/kg. Boscalid 252 g/kg. Caution.
F500® - Pyraclostrobin • Bellis®, F500® and AgCelence® are registered trademarks of BASF

uppe marketing A20727/A

Get the AgCelence® advantage with Bellis®

advertorial

A globally approved
sunflower management solution
Article supplied by BASF

T

he Clearfield® production
system has been widely
accepted by South African
producers since its introduction
in 2010. BASF’s continuous
investment in the latest technologies
primarily aims to offer value to producers.
With this goal at the forefront of its
objectives, BASF and its partners have
developed the latest Clearfield® Plus
production system, which has grown by
leaps and bounds.

Clearfield® Plus qualified seed
Before sunflower cultivars can be
classified and sold as Clearfield® Plus
seed, BASF’s seed partners undergo
several years of stringent qualification
trials. In addition, Clearfield® Plus
cultivars are not genetically modified
and contain a natural herbicidetolerant gene that is bred into the
seed companies’ existing cultivars.

Euro-Lightning® Plus herbicide
BASF also offers Euro-Lightning®
Plus, the Clearfield® Plus herbicide for
sunflowers. The new formulation of
Euro-Lightning® Plus is designed for
improved weed control in Clearfield® Plus

sunflower fields through higher levels of
herbicide adherence to target weeds.
Euro-Lightning® Plus eradicates yieldrobbing weeds, thereby delivering cleaner
fields. Under no-till conditions, excellent
weed control has been observed where
Euro-Lightning® Plus was applied.
It can only be used on Clearfield® Plus
sunflower cultivars (original Clearfield®
sunflower cultivars are also excluded).

Clearfield® Plus sunflower

Waiting period

Changes

None

–

Wheat

Four months

–

Maize

Nine months

One-month reduction

Dry beans

Nine months

New crop and waiting period

Soya beans

Nine months

New crop and waiting period

20 months

–

All other crops

Euro-Lightning® Plus label update
Some of the challenges experienced with
Euro-Lightning® Plus included waiting
period limitations for follow-up crops.
These have been reduced and a few
new crops have been added (Table 1).

The following is recommended:
• Clean spray tanks, hoses and nozzles
with a suitable tank cleaning solution
prior to mixing the Euro-Lightning®
Plus solution.
• Use flowable (50%), high-quality
ammonium sulphate.
• Do not use any surfactants that contain
acidifying agents.
• Applications must be done within 32
days of planting.
• For good control, thorough coverage of
the target weeds must be completed
by the two- to six-leaf stage and the
weed must be actively growing.
• Do not add any other crop protection
products to the solution.
• Do not mix Euro-Lightning® Plus with
any organophosphate or carbamate

Table 1: New follow-up crops and their waiting periods.
Crop

insecticides and do not apply where
these products have already been
used.

Bellis®
Bellis®, BASF’s flagship sunflower fungicide,
contains two key active ingredients:
Boscalid and F500®. These ingredients,
along with the AgCelence® effect, are a
powerful combination offering excellent
control of Alternaria leaf spot. With
AgCelence®, producers can expect yield
increases through additional benefits
such as increased plant health and stress
tolerance. Bellis® is also registered for
use in soya beans for rust control.

Bellis® Active
BASF now offers an AgCelence® solution for
producers in lower disease pressure areas.
Bellis® Active is the latest fungicide in row
crops for the control of rust and Alternaria
leaf spot in both sunflower and soya
beans. Bellis® Active’s optimal formulation
is more suited to lower disease pressure
areas, while still offering the AgCelence®
effect of yield increase and ultimately
a higher return on your investment.

For more information, contact
BASF South Africa on 011 203 2400
or visit www.agro.basf.co.za.
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Agrochemicals:

Dark clouds are gathering for the agricultural industry
By Shané Rudolph, head of research and development, Agri Enterprises

C

rop producers are exposed
to various external factors
that directly impact food
production and food security.
Numerous producers must
implement risk mitigation measures, such
as weed management, to farm successfully.
Weed management is essential in crop
production as weeds compete with crops
for vital resources, water, nutrients and
carbon dioxide. According to the Food and
Agriculture Organization of the United
Nations, between 26 and 40% of the
world’s potential crop production is lost
annually due to weeds, diseases and pests.

Glyphosate
Glyphosate was introduced to the market
in 1971. Since then, it has become a leading
herbicide, providing farmers with a costeffective and efficient weed control solution.
Globally, glyphosate is only supplied
by the Unites States (formerly supplied by
the Monsanto Company) and China, with
the latter accounting for 60% of global
supply. In April 2021, Syngenta Group
China officially announced the strategic
collaboration with Hubei Xingfa Chemicals
Group, providing Syngenta Group China
with a competitive advantage on key
generic artificial intelligence sourcing.
The largest producer of glyphosate, Bayer,
which acquired the Monsanto Company,
allocated US$5,6 billion to research in 2019
to develop alternatives for glyphosate,
yet none have been identified. Bayer has
removed glyphosate from household
products; however, it ruled out any formula
changes for the professional and agricultural
space, saying there are no alternatives.

Shortage in demand, higher price
The use of glyphosate increased by 20%
per year from 1999 to 2010, being the
most used herbicide in South Africa.
The following occurrences have led to a
shortage in the demand and continual
rise in the price of glyphosate products:

•

•

•

•

•

February 2020: China enforced
lockdown regulations, causing a rise in
glyphosate prices due to panic buying.
Glyphosate prices increased from
US$3/kg to US$3,21/kg.
July 2020: The Yangtze River flash
flood disrupted glyphosate production,
directly affecting all agrochemical
companies. The price stabilised before
this period but increased to US$3,08/kg
thereafter.
January 2021: Hubei in China – a
province where glyphosate is produced
– enforced lockdown regulations. Prices
subsequently increased to US$4,56/kg.
February 2021: The electricity shortage
in Texas, United States, affected Bayer’s
production of glyphosate. The price
therefore rose to US$4,65/kg.
A shipping container shortage has
caused an international shortage and
increase in prices.

In July 2021, the price of glyphosate
increased to US$8/kg with an expected
continual rise. The stability of the
glyphosate market remains uncertain;
therefore, the identification of alternative
solutions is essential. However, no other
herbicide is as effective as glyphosate.

No self-sufficiency for us
South Africa is over-reliant on glyphosate
imports from China. The continual
events as listed, paired with a shortage
of containers, directly impacts local
producers. However, producers are not
only affected by international events, but
also fluctuating national incidents such as:
• The political unrest in KwaZulu-Natal
that led to the destruction of the
chemical giant UPL, a glyphosate
provider, which contributed to the
scarcity of glyphosate in South Africa.
• The lack of availability and continual
price hikes have eliminated price
formulation abilities for input suppliers,
preventing buyers from determining

•

the cost of glyphosate before it reaches
South African shores.
The uncertainty surrounding the Land
Bank, which causes a liquidity gap
within the local agricultural industry.
For producers to access inputs, input
suppliers will be required to provide
credit facilities to bridge the gap within
the market. The consequences of this
gap will lead to higher input costs, largescale consolidation, price and liquidity
pressure.

The availability of glyphosate for future
production is uncertain, compromising
agriculture within South Africa. The
restrained availability will only be
distributed to commercially established
farmers, excluding medium- to smallscale producers as they cannot absorb
the high prices, which will have a
direct impact on food security.

In conclusion
Price escalations are increasing with as
much as 30% on the input side in the short
term. The limitation within the market
adds immense pressure on staple-crop
producers, shifting the financial impact
throughout the value chain to the final
consumer. China is potentially strangling
chemical companies regarding both the
availability and price of agrochemicals.
Input costs are becoming a severe
financial impediment for producers.
What makes matters worse is that this
is a global supply chain issue, with our
domestic challenges putting us on the
back foot. Industry role-players must use
predictive analytics to share knowledge
with producers on the price/availability of
input supplies, or face severe downward
trends in the entire food value chain.
For more information, contact
Agri Enterprises at 012 643 3424 or
email info@agrienterprises.co.za
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Extruding full-fat soya
for maximum quality
By Mian Riaz, director, food protein research and development centre,
Texas A&M University, College Station, United States

Prior to extraction, soya beans
are referred to as full-fat soya
beans. Properly processed fullfat soya beans are a valuable
feed ingredient because of their
energy, protein, linoleic acid,
vitamin E and lecithin contents.
There are a number of different products
on the international market being sold as
full-fat soya bean meal. These products
are produced through a variety of
processes, all of which have a different
impact on the nutritive value of the
product and its quality in terms of antinutritional factor levels. The focus of this
paper is using extrusion technology to
process quality full-fat soya beans for
animal feed.
Soya beans are the most important
crop in the world and are grown for a

variety of agricultural and industrial uses.
There are eight major oilseed meals in
the world. Soya bean meal represents
more than 50% of the total oilseed meal
production worldwide. Raw soya beans
cannot be used as such for animal feed
or human consumption because they
contain several different anti-nutritional
factors, such as trypsin and chymotrypsin
inhibitors, phytohaemagglutinin (lectins),
urease, allergenic factors, and lipases and
lipoxygenases.
These factors affect the digestion of
soya beans in the stomach. All of these
can be deactivated, modified or reduced
through proper heat treatment to
minimise or eliminate their adverse effects.
Since all these inhibitors are proteins,
caution should be taken to assure that no
destruction of the oilseed protein occurs.
This can be accomplished only through
optimum processing and quality control
measures.

Producing full-fat soya bean meal

The oil in full-fat soya, which is properly processed by
extrusion, is very stable and provides a remarkably
long shelf life for such a high-fat product.
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As stated, full-fat soya bean meal is
produced through a variety of processes,
all of which have a different impact on
nutritive value and quality. The following
processes can be applied to the production
of full-fat soya bean meal: boiling/
autoclaving, roasting/toasting, micronising,
jet-sploding and extruding (wet or dry). All
these methods have both advantages and
disadvantages.
Extrusion cooking has some additional
advantages, which other methods do not
offer, for example a high temperature
and shorter time (HTST) cooking process
which will minimise degradation of
food nutrients while improving the
digestibility of protein by denaturation.
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In addition, during extrusion cooking,
most of the cells are ruptured, making
oil available for the animal. The critical
factor during extrusion cooking is the
prevention of over- or under-processing
since either will reduce the nutritional
value.
It is worth mentioning that wet
extrusion cannot lend itself to mechanical
extraction of the oil. Moisture does,
in fact, interfere with oil expelling. A
‘dry’ extrusion process is one in which
mechanical energy from the extruder’s
main drive motor is the only energy
used to process the soya beans. A
‘wet’ extrusion process not only uses
mechanical energy, but also uses
steam that is injected into either a
preconditioner, or the extruder barrel.
Optimally processed extruded fullfat soya beans result in the following
objectives:
Minimised trypsin inhibitors
Full-fat soya beans are thermally processed
to destroy anti-nutritional factors and to
increase oil availability, while preserving
the nutritional quality of the protein. The
major anti-nutritional factor of concern
in raw soya beans is a trypsin inhibitor.
A trypsin inhibitor is a protease that is
harmful to most animals and humans,
and nutritionists have documented this
effect conclusively. This protease enzyme
can be inactivated by heat treatment. A
reduction of at least 85% of the trypsin
inhibitor units is considered necessary by
feed technologists to avoid nutritional
problems.
Both moist and dry extrusion are
effective in the reduction of the trypsin
inhibitor and urease activities. Full-fat soya

Properly processed full-fat soya beans are a valuable feed ingredient because of their energy, protein, linoleic
acid, vitamin E and lecithin contents.

beans can be moist or dry extruded to
destroy over 90% of the trypsin inhibitor
without damaging lysine. The degree
of destruction of trypsin inhibitors is
influenced by the moisture content, as well
as the processing time and temperature.
With dry extruders, the highest reduction
in trypsin inhibitor activity (TIA) seems to
occur at the temperature range of 150 to
160°C, and a process moisture content of
9 to 11%.
Release of intra-cellular oil and natural
tocopherols
Vitamin E results in improved digestion
and stability and facilitates the physical
extraction of the oil. The cooked full-fat
soya bean can then immediately enter a
mechanical press where the majority of the
oil is removed. This oil can be utilised for
other processing uses, including biodiesel
and the production of oils that are ‘natural’,
since they have not been through a
traditional hexane extraction process. The
cake can be used as a protein source for
animal feed.
This process must be done in a low
moisture environment as added water
will affect the expelling efficiency and
oil stability. It is usually done via a dry
extrusion system.

Increased bypass protein level
Heat treatment through extrusion
increases the bypass protein for
ruminants. In dry extrusion, utilising the
inherited moisture in the soya beans
(9 to 11%) is sufficient to denature the
protein without affecting the primary
structure or changing the optimum
extrusion temperature of 150 to
160°C. However, some processors may
choose to exceed those parameters by
increasing the temperature even more
to assure a higher bypass protein. This
will, however, be accompanied by minor
discolouration or browning of the full-fat
soya bean meal.
The amount of denatured or bypass
protein produced during extrusion
may be quantified by determining the
nitrogen solubility index (% NSI) of the
final product.

Benefits of extrusion
Extrusion is a continuous process and
has obvious advantages over simple
batch cooking processes such as boiling
or autoclaving. It is also quicker than
boiling since the beans have to be kept
at boiling point for around 30 minutes
to achieve reasonable levels of inhibitor
destruction.

The main variables associated with
product quality and process efficiency as
far as soya bean processing is concerned
are time, temperature, moisture content
and the degree of physical damage
needed to render the oil content
more digestible. Extrusion is a readily
controllable process where temperature,
time (to some extent), moisture content
and the degree of physical damage can
all be manipulated. The net result of this
is that a very high-quality product can be
produced when the extrusion process is
properly handled.
The term ‘dry extrusion’, as opposed
to ‘wet extrusion’, refers to the fact that
this type of extruder does not require
an external source of heat or steam. Dry
extruders generate heat and pressure
mechanically as a result of the frictional
and shear forces produced within
the extruder barrel. Provided that an
adequate operating temperature is
reached (150 to 160°C), this combination
of heat and pressure is sufficient to
substantially denature the important
anti-nutritive factors in soya beans and
render the material usable in feed.

The oil in full-fat soya, which
is properly processed by
extrusion, is very stable and
provides a remarkably long
shelf life for such a high-fat
product.
Dry extruders are single screw
extruders with a segmented screw put
together around the shaft. In-between
the screw, a restriction (steam lock, choke
plate) of different diameters can be placed
to increase the cook and shear. When
material moves in the barrel and comes
across these restrictions, it is unable to
pass through and, consequently, pressure
builds up and a backflow is created.
Usually, these restrictions are arranged
in such a way that they increase in
diameter towards the die end of the screw,
creating more pressure and shear as they
reach the die. This build-up of pressure and
temperature, together with shear stresses
developed, tends to plasticise (gelatinise)
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Know your soy –
AMINONIR® RED:
The next level of
feed analysis

Reduced nutritional value, compromised digestibility:
processing soybeans – can be tricky. Evonik takes out the
guesswork, with our AMINONIR® RED service. Count on
us for reliable evaluation of your soybean products – and
fine-tune your production process and your feed.
Let’s talk about what AMINONIR® RED can do for you.
animal-nutrition@evonik.com
www.evonik.com/animal-nutrition
chantelle.fryer@evonik.com
natasha.vanniekerk@evonik.com

the raw materials into a viscous paste
or puffed shape, depending on the raw
material. In dry extrusion, pressure and
temperature should be at a maximum
just before leaving the die.
The die design and opening also play
a very important role in pressure buildup. Different dies are used for different
material and shapes. The cooking range
in a dry extruder can be 90 to 160°C with
very high pressure. As soon as the material
leaves, the extruder dies and pressure
is instantaneously released from the
products, which causes internal moisture
to vaporise into steam, making the
product expand.

Higher shaft speed
Most standard dry extruders are
manufactured in such a way that the
speed of rotation of the main shaft is
around 550 revolutions per minute
(rpm). This shaft speed is ideal for
general purpose use where everything
from cereal starch to full-fat soya beans
needs to be processed in the same
machine. However, if the machine is to
be used exclusively for full-fat soya bean
meal production, a slightly higher shaft
speed (around 620 rpm) is necessary in
combination with an extended threechamber barrel, since this will give a
higher throughput per hour without
compromising product quality.
In dry extrusion, whole oilseeds
can be used, and this type of extruder
has the ability to grind the oilseeds
during extrusion processing. Dry
extruders capitalise their source of heat
through internal friction for cooking,
and therefore no external steam or
heat is injected into an extruder barrel
during cooking. The dry extruder can
process the soya beans which have a
wide range of moisture contents (9 to
13%). Usually, in dry extrusion, we lose
moisture in the form of steam at the
exit, and this moisture loss depends on
the initial start-up moisture in the soya
bean.
The heat and pressure generated in
the extruder barrel typically raises the
temperature from 150 to 160°C. This
temperature and pressure are sufficient
to denature the anti-nutritional factors in
the soya beans and rupture the oil cells.

This can be accomplished only through
optimum processing and good quality
control measures.

may yield a material with better keeping
qualities.
Researchers also found that in
some applications, a longer barrel will
work much better than the normal
barrel used for soya beans. Several dry
extrusion operations for full-fat soya have
retro-fit their dry extruder with steam
preconditioning.

The term ‘dry extrusion’, as
opposed to ‘wet extrusion’,
refers to the fact that this type
of extruder does not require
Method varies oil content
an external source of heat or
steam. Dry extruders generate Since nothing is added or taken
away in the full-fat soya process, the
heat and pressure mechanically gross composition of full-fat soya will
as a result of the frictional and depend on a constant moisture basis.
The most serious variation is with the
shear forces produced within
level of moisture of the beans and the
the extruder barrel.
If too much heat and pressure are
applied, significant damage may be done
to the protein component of the soya
beans, thereby reducing digestibility
and availability in non-ruminants. Thus,
the process must be carefully controlled
to ensure sufficient heat is applied to
denature anti-nutritive factors without
excessive cooking, which would damage
the protein component.

Preconditioning increases output
Recently, several developments have
occurred in dry extruder design and
its components. Recent research has
shown that if the starting material can
be preconditioned with steam, the
efficiency of the extruder increases
almost doubled. Such technology can
also reduce the wear of the extruder
barrel components by 20%, reduce the
electricity cost by around 40%, improve
the destruction of the anti-nutritional
factor, improve the protein efficiency
ratio of full-fat soya bean meal, allow
the production of a finely textured end
product, and avoid the shrinkage of
extruded full-fat soya bean meal due to
lower moisture contents.
With care, full-fat soya bean meal can
be produced with the use of a steam
conditioner, but without the necessity
of adding a drier to the processing line,
since moisture is lost both at the extruder
die and during cooling. However, the
availability of a drier increases the
flexibility of processing options and

percentage of impurities such as dust,
straw or weed seed, among others. Fullfat soya will obviously contain the same
level of oil as found in whole soya beans
with a similar moisture basis.
The average oil content of full-fat
soya will be 17 to 18% if determined by
the Soxhlet method using petroleum
ether. This figure will be higher if oil
is determined by the acid hydrolysis
method. The oil in full-fat soya, which is
properly processed by extrusion, is very
stable and provides a remarkably long
shelf life for such a high-fat product.
The long shelf life can be explained
by the fact that full-fat soya contains
a high level of tocopherol and lecithin
(4%), which inhibits oxidation of the
full-fat product. At the same time
during extrusion, heat will destroy
the enzymes lipase and lipoxygenase,
which cause rancidity. If full-fat
soya is not processed at the proper
temperature, it will show signs of
rancidity (increased peroxide value and
free fatty acid level). This is no doubt
due to the incomplete destruction of
lipoxidases. A moisture level above 12%
will favour hydrolytic rancidity, which
triggers oxidative rancidity and mould
growth.
This article has been shortened for
publication in Oilseeds Focus.
To read the full article, visit
www.allaboutfeed.net/animal-feed/
feed-additives/extruding-full-fat-soyfor-maximum-quality/.
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AMINORed®: Accurate and rapid
assessment of processed soya bean quality
By Chantelle Fryer, Technical Service Manager, Evonik Nutrition and Care

S

oya beans are an important
ingredient in animal diets.
Unfortunately, raw soya beans
contain anti-nutritional factors
that can severely depress the
performance of these animals.
Common soya products used in animal
feed are soya bean meal (a by-product
of soya oil extraction) and full-fat soya
(the roasting and extraction of the entire
dehulled bean). Both processes require
the application of adequate heat to
destroy the anti-nutritional factors, the
most well-known of which are trypsin
inhibitors found in raw beans. Trypsin
inhibitors block sites where the enzyme
trypsin binds with proteins during the
digestion process, thereby reducing the
ability to liberate amino acids and small
peptides. This leads to performance and

Table 1: Chemical analysis methods for processed soya beans.
TIA

Urease activity

Underprocessing

+++

Overprocessing

No

Target values
Comment
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PDI

+++

+

++

No

No

++

+

+++

<4mg/g

<0,3 pH rise
<0,4mgN/g*min

73 to 85%

15 to 40%

>90%

Difficult

Most common

Simple method

Difficult

health issues such as poor growth and
diarrhoea.
Although underprocessing of soya beans
is always a concern, the opposite is also
true. Overprocessing, where too much heat
causes damage to the tertiary structure of
proteins and reduces enzymatic binding,
and thus digestibility of the amino acids of
soya beans, is often overlooked.
When formulating animal feed,
nutritionists consider the amount of

Figure 1: The basics of NIR technology.
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Reactive lysine:
Total lysine

KOH

digestible lysine in the soya bean meal or
full-fat soya. Overprocessing leads to an
overestimation of the amount of digestible
lysine, and indeed many other amino acids,
in the processed end-product.

Methods for processing evaluation
There are multiple chemical analysis
methods to evaluate processed soya
beans, all with various advantages and
disadvantages (Table 1). Trypsin inhibitor

advertorial

Different grades of processed soya bean meal used for the development of AMINORed® 2.0.

activity (TIA) is the most accurate test for
determining underprocessing, but it is very
difficult and costly to perform.
A urease test is simple and can
be performed by most mills and
processing factories, but results can
vary depending on various factors,

including particle size and even room
temperature. TIA and urease cannot give
any indication of overprocessing either,
whereas methods such as potassium
hydroxide (KOH) protein solubility
can indicate overprocessing, but not
underprocessing.

Figure 2: AMINORED® analytical report depicting the PCI and predictions for
parameters such as TIA and KOH.

While lesser known, the reactive lysine
assay is one of the most accurate ways to
determine the effect of heat treatment on
amino acid digestibility and availability.

Near-infrared technology
One of the biggest breakthroughs in
ingredient analysis over the past few years
has been the development of near-infrared
(NIR) technology. NIR spectroscopy enables
the rapid analysis of raw materials by the
application of infrared light to a sample
and measuring the spectra of that light.
NIR is an excellent tool for quality
control as it enables the analysis of
thousands of samples per year with
precision, accuracy and minimal cost
per sample. Evonik’s expertise in this
technology has enabled the development
of a new calibration for the rapid
assessment of soya bean processing
quality – AMINORed®2.0.
This calibration was developed for the
quality assessment of soya products and
delivers predictions on well-established
quality parameters used by the feed
industry, such as TIA, KOH, and the Protein
Dispersibility Index (PDI).
These parameters were combined with
Evonik’s leading position in amino acid
analytics, especially the reactive lysine
assay, to design a new parameter – the
Processing Conditions Indicator (PCI). The
PCI can classify all soya products according
to the degree of processing, from raw
beans to heavily overprocessed samples,
within minutes. (Figure 2).
Processed soya bean quality is a vital
consideration for animal feed producers
and soya bean processors alike. Using the
latest technology will deliver benefits to all
role-players in the soya bean value chain.
For more information,
email Chantelle Fryer at
chantelle.fryer@evonik.com
or visit www.evonik.com.
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Soya bean scenarios for the new season
By Ikageng Maluleke, agricultural economist, Grain SA

replacements. Furthermore, investment
policy was developed to attract new seed
technology to South Africa for soya beans.
The breeding and technology levy
was introduced into the market to
incentivise the development of new
cultivars and technology. Yield increases
are expected as new cultivars will be
more adapted to local growing conditions
and producers’ knowledge in terms of
local production practices will increase.

The significant investment in the soya
bean sector is starting to show potential
with increased hectares planted, yield
increases – coupled with good growing
conditions, especially in the past season
– and potentially good prospects for
the coming season. The outcome is an
increase in oilcake and oil production,
which is assisting in gradual import
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Area planted (x1 000 ha)
Yield (ton/ha)

Production
Trend – production

Commercial demand
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2 000

2

1 500

1,5

1 000

1
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0,5

0

0

Production season

Tons/ha

Local prospects
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Figure 1 indicates long-term trends
in soya bean production, yield, area
planted and commercial demand. There
is an upward trajectory in all aspects.
Over the years, soya bean oilcake
production has increased, with imports
slowly declining. Import substitution
has gained momentum since 2014, and
the amount of soya bean demanded
for crushing to fulfil current oilcake
usage, remains relatively high.

Figure 1: South African soya bean area planted, production, demand and yield.
(Source: Grain SA)

Thousand ha

T

he situation in the global soya
bean market since 2020 has
been supportive of prices,
leading to an expansion in
the area planted in 2020/21,
with expectations of an increased area for
2021/22. According to the International
Grains Council (IGC), it is expected that
global production will be at a record 380
million tons, mainly owing to increases in
Argentina, Brazil and the United States.
Demand is also expected to grow
with increased crushing capacity in Brazil
and increased demand in China’s feed
sector. Stock levels, which have been a
price driver in the past seasons given
the low stocks-to-usage ratios in major
producing countries, are expected to
recover somewhat in 2022, even though
they will remain below average.
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Table 1: The supply and demand for soya bean in South Africa.
28 October 2021
Marketing year
Area planted (x1 000ha)

CEC 9th est.
28 Oct 2021

Low yield
2022/2023**

Avg yield
2022/2023**

High yield
2022/2023**

2021/2022*

Scenario 1

Scenario 2

Scenario 3

827

925

925

925

Yield (ton/ha)

2,29

1,6

2

2,3

CEC crop estimate (’000 ton)

1 890

1 480

1 850

2 127

46

267

267

267

1 860

1 450

1 820

2 097

0

0

0

0

1 907

1 717

2 087

2 364

Commercial supply
Opening stocks (1 March)
Commercial deliveries
Imports
TOTAL COMMERCIAL SUPPLY

Commercial demand
Commercial consumption

•
•
•

Food

22

25

25

25

Feed (full-fat soya)

160

160

160

160

Crushed for oil and oilcake

1 420

1 400

1 420

1 420

Total soya bean demand in SA

1 614

1 585

1 616

1 616

Exports

25

0

0

0

1 639

1 585

1 616

1 616

Carry-out (28 February)

267

121

471

749

Pipeline requirements

200

198

201

201

Surplus above pipeline

67

-77

271

548

Carry-out as % of consumption in SA

17%

8%

29%

46%

Carry-out as % of total commercial demand

16%

8%

29%

46%

TOTAL COMMERCIAL DEMAND

South Africa is slowly closing the
gap with surplus soya bean production,
while expansion of local crushing
capacity is currently sufficient to service
the current and additional demand.
According to a recent report
of the Crop Estimates Committee
(CEC) regarding intentions to
plant, expectations are that the
intended plantings of soya beans
will increase by 11,81% or 97 700ha
compared to the previous season
(from 827 100 to 924 800ha).
This comes as no surprise, given the
price incentive for soya bean as well as
the excessive increases in fertiliser and
agrochemical costs in the market, which
do not bode too well for maize production
and rather favour oilseeds, given the
lower input costs. However, it is not
advised that producers plant oilseeds
without applying fertiliser, especially
if long-term effects are considered.

Given the CEC report, Table 1 shows
different scenarios that might occur in
the new season, based on low, average or
high yields. The most likely scenario is that
of an average yield (Scenario 2). Based on
this scenario, production will be around
1,8 million tons and given local demand
of approximately 1,6 million tons, there
will be a surplus on the market. Therefore,
export markets will be required to take the
pressure off local prices and to stabilise
the market, keeping in mind that there is
already a carryover stock of 267 000 tons.

Reducing carryover stocks
There has been a positive response from
producers with regard to increasing
production, while crushing capacity has
also been ramped up. It is imperative that
we find lucrative markets for our surplus
soya beans to maintain a good balance on
the market. One of the target markets for
South African soya bean exports is China.

The protocol initiated in 2019 is in the
final stages of ratification, and hopefully
trade will start in the new season. Various
other markets, such as Southern Africa,
already exist and can be capitalised upon,
while other markets, namely the Middle
East, European Union and Eastern Africa,
require derivatives such as oil and oilcake.
These are great markets to focus on in
future, competitiveness considered.
Exporting opportunities will help
prices remain competitive and will
increase job creation and export earnings
for the sector. Although South Africa has
sufficient average quality for exports,
the importance for the export market
is to have a consistent supply of quality
product, thus storage and selection
of production areas will be crucial.
For more information, email the
author at ikageng@grainsa.co.za.
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Global vegetable oils:
Oilseeds and oilseed products
Article by the Organisation for Economic Co-operation Development
and the Food and Agriculture Organization

P

rices of oilseeds and oilseed
products were at their lowest
in several years in 2019 – a
reflection of the slowdown in
global demand for oils and
protein meals, as well as the uncertainties
stemming from bilateral trade disputes.
Since trade relations between the
United States (US) and China improved
towards the end of 2019, trade policies
have had less short-term influence on
world prices, especially for soya beans.
Global soya bean production declined
in 2019/20 due to the considerable
decrease in plantings in the US. In
contrast, the soya bean harvest in South
America set a record exceeding 190
megatons (Mt). Despite the decline in
global soya bean production, prices did
not increase because of an even more
pronounced contraction in consumption.
Notwithstanding expectations of a
partial recovery in China’s swine herd,
African swine fever (ASF) continues to
weigh on the country’s livestock sector,
curbing feed demand, especially of
soya bean meal which is the dominant
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protein meal. World production of
other oilseeds (rapeseed, sunflower,
groundnut) declined slightly in 2019/20.
The vegetable oil sector was
characterised in January and February 2020
by a slowdown in demand in China and
India caused by the decreases in out-ofhome consumption. In China, this was due
to the Covid-19 pandemic and in India high
domestic prices were to blame. Several
countries also expanded their crushing
capacity, thus increasing their seed imports
at the expense of oil and meal purchases.

Projection highlights
During the outlook period, global soya
bean production is projected to continue
to expand at 1,3% per annum, with the
expansion of area harvested accounting
for around a third of global output growth.
With domestic output projected to reach
140Mt by 2029, Brazil is expected to be
the world’s largest producer, ahead of the
US with a projected production of 120Mt
by 2029. Together, these countries are
expected to account for around twothirds of global soya bean production.
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Production of other oilseeds is
projected to increase by 1,2% per annum
over the next decade, implying slower
growth relative to the last ten years. This
is partially due to curbed demand for
rapeseed oil as a feedstock in European
biodiesel production. Crushing of soya
beans and other oilseeds into meal (cake)
and oil will continue to dominate demand.
Vegetable oil includes oil obtained
from the crushing of soya beans and other
oilseeds (roughly 55% of world vegetable
oil production), palm oil (35%), as well as
palm kernel, coconut and cottonseed oils.
In view of a slowdown in the expansion of
the mature oil palm area, further production
growth in Indonesia (1,7% per annum) and
Malaysia (0,8% per annum) is projected to
be limited. In addition, the rise in Indonesia’s
domestic biodiesel requirement will place
upward pressure on global vegetable
oil supplies in the medium term.
Soya bean meal dominates protein meal
production and consumption. Compared
to the past decade, the expansion of
protein meal utilisation (1,4 vs 3,6% per
annum) is expected to be constrained by

markets
Figure 1: The evolution of world oilseed prices.
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Note: Soya beans, US, c.i.f. Rotterdam; other oilseeds, rapeseed, Europe, c.i.f. Hamburg; protein meal, production weighted average price for soya bean meal,
sunflower meal and rapeseed meal, European port; vegetable oil, production weigthed average price for palm oil, soya bean oil, sunflower oil and rapeseed oil,
European port. Real prices are nominal prices deflated by the US GDP deflator (2019=1).

slower growth in global production of
swine and poultry, and by efforts in China
to adopt a lower protein meal share in
livestock feed rations. As a result, Chinese
protein meal use is expected to grow
slightly slower than animal production.
Protein meal demand is linked to the
expansion of animal production. The
uncertainty around the future of swine
production due to ASF in East Asia could
affect the projections as swine might
be replaced in the long term by other
animal protein (e.g. poultry and fish),
requiring less feed in the production.
The outbreak of several diseases in China’s
swineherd during recent years induced
a slowing of demand for protein meal.
In addition, concerns about genetically
modified products have led growing
numbers of European Union (EU) dairy
producers to refrain from using genetically
modified products as feed, especially
soya bean meal. This might further reduce
demand as the EU accounted for 15% of
world protein demand in from 2017 to 2019.

Prices
The price of oilseeds and oilseed products
increased in 2019 as supply increased
slower than demand. Stocks, however,
remain ample. The assumed stable real
price of crude oil and sustained economic
growth should support the price of oilseed
and oilseed products over the projection

period, whereas continued productivity
growth will put downward pressure
on real prices. The Covid-19 pandemic
reduced economic activity in 2020 and
could have a considerable impact on the
development over the next decade.
Real prices for soya bean, other
oilseeds, vegetable oils and protein
meal are projected to decline slightly
as productivity growth is expected to
keep pace with growing demand over
the coming ten years. Real prices will
nonetheless remain above historical
troughs (Figure 1). In nominal terms, prices
of oilseeds and oilseed products are
expected to rise over the medium term.

Oilseed production
The production of soya beans is projected
to grow by 1,3% per annum, compared to
4% per annum over the last decade. The
production of other oilseeds (rapeseed,
sunflower seed, groundnuts) will grow
at a slower pace at 1,2% per annum,
compared to 2,8% per annum over the
previous ten years (2010 to 2019).
Growth in other oilseeds is dominated
by yield increases, accounting for 78% of
production growth, compared to 66% of
overall production growth derived from
yields in the case of soya beans. Soya
beans benefit from their fast growth,
which allows for double-cropping
production, especially in Latin America.

Brazil and the US are currently
producing similar amounts of soya
beans (around 115Mt in 2017 to 2019),
but over the next decade, the projected
growth in Brazil (1,5% per annum) should
be stronger than in the US (0,6% per
annum), mainly due to the possibility of
increased cropping intensity by double
cropping soya bean with maize. Overall,
the production of soya beans is projected
to grow strongly in Latin America, with
Argentina and Paraguay producing
61 and 12Mt, respectively, by 2029.
In China, after a decade of decreased
production, soya bean growth is expected
to resume in response to reduced
policy support for the cultivation of
cereals. Soya bean production is also
expected to grow in India, the Russian
Federation, Ukraine and Canada.
Soya bean stocks are projected to remain
unchanged, which implies that the world
stock-to-use ratio would decline from 12,4%
from 2017 to 2019 to 11,3% in 2029. Given
the global trend to gradually concentrate
oilseed production in a few major producing
countries, the declining stock-to-use ratio
could result in increased price volatility.

Vegetable oil consumption
Due to saturated per capita food demand,
per capita consumption of vegetable
oil for food is projected to grow by 0,9%
per annum, considerably less than the
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Rapid Oil Analysis with
FT-NIR Spectroscopy

Edible Oil Analysis:
Measure important quality parameters like fatty acid profile, FFA, TFA, IV
and various other parameters in seconds.
Quality Control of Olive Oil:
Assess the fatty acid and TAG profile as well as acidity, oxidation parameters
and indicators for thermal treatment simultaneously.
Degradation Testing of Frying Fats:
Check for polar compounds, polymerized triacylglycerols, acid value and
anisidine value to optimize the frying process.
FT-NIR is a powerful and effective technology for control of raw materials,
intermediates and finished products. The major application areas of
NIR spectroscopy include edible oils and oilseeds, but also dairy, meat,
beverages, grain & bakery ingredients as well as condiments.
In contrast to most wet-chemical and other reference methods, FT-NIR technology
is quick, cost-effective, non-destructive and safe, since it does not use chemicals,
solvents or gases.
Bruker Optics has the industry‘s most comprehensive FT-NIR product-line; from the
very intuitive FT-NIR spectrometer TANGO to the versatile Multi Purpose Analyzer
MPA II and award-winning MATRIX-F system for real-time process measurements.
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Figure 2: Per capita food availability of vegetable oil in selected countries.
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2,3% per annum increase observed from
2010 to 2019. In China (30kg/capita) and
Brazil (24kg/capita), the per capita level
of vegetable oil food availability is set
to reach levels comparable to those of
developed countries, for which growth
in vegetable oil food consumption is
projected to level off at 27kg/capita,
growing at 0,6% per annum (Figure 2).
India, the world’s second largest
consumer and number one importer of
vegetable oil, is projected to maintain a
high per-capita consumption growth of
2,3% per annum, reaching 14kg/capita
by 2029. This substantial growth will
be the result of both expansion of
its domestic production, crushing of
increased domestic oilseed production,
and a further increase in imports of mainly
palm oil from Indonesia and Malaysia.
For least developed countries (LDCs),
the per capita availability of vegetable
oil is projected to increase by 0,8% per
annum, to reach 9kg per capita by 2029.
As urbanisation increases in developing
countries, dietary habits and traditional
meal patterns are expected to increasingly
shift towards more processed food
having a high content of vegetable oil.
The uptake of vegetable oil as feedstock
for biodiesel is projected to increase at a
considerably slower pace over the next ten
years, compared to the 4,3% per annum
increase recorded over the previous decade
when biofuel support policies took effect.
Argentina is expected to maintain an
export-oriented biodiesel industry. Vegetable
oil uptake by Argentina’s biodiesel industry is
projected to be 3,1Mt by 2029, equivalent to
74% of domestic vegetable oil consumption

India

Indonesia

China

Latin America

(Figure 3). In Indonesia, the growth in the
use of vegetable oil to produce biodiesel is
projected to remain strong due to supportive
domestic policies. Thus, Indonesia is the main
driver for the increasing use of vegetable
oil as feedstock for biodiesel in the world.

Protein meal consumption
Protein meal consumption is projected
to continue to grow at 1,4% per annum,
considerably below the last decade’s
growth rate of 3,4% per annum. The
growth in protein meal consumption is
closely linked to the development of feed
demand, as protein meal is exclusively
used as feed. Several factors influence
the link between feed use of protein meal
and animal production: intensification of
animal production increases demand for
protein meal, whereas feeding efficiencies
led to a reduction of protein feed per
animal production output; composition
of animal husbandry and herd sizes
are additional determining factors.
The link between animal production and
protein meal consumption is associated
with a country’s degree of economic
development. Lower income countries,
which rely on backyard production,
consume less protein meal, whereas
higher income economies that employ
intensive production systems use higher
amounts of protein meal. As economies
develop, production shifts towards more
feed-intensive production systems, and
protein meal consumption increases.
Because of a shift to more feedintensive production systems in
developing countries in response to rapid
urbanisation and increasing demand for

European Union

United States

animal products, growth in protein meal
consumption tends to exceed growth
in animal production. In LDCs, where
the use of protein meals is very low,
intensification in livestock production
with more widespread use of compound
feed is expected to continue. With
intensification, the use of protein meal
per unit of livestock production increases
considerably, leading to fast growth
in total demand in these countries.

Trade
Over 40% of world soya bean production
is traded internationally – a high share
compared to other agricultural commodities.
Compared to the previous decade, the
expansion in world soya bean trade is
expected to decelerate considerably during
the outlook period. This development is
directly linked to projected slower growth of
the soya bean crush in China and subsequent
imports. Chinese soya bean imports are
projected to grow by 1,8% per annum to
around 105Mt by 2029, accounting for some
two-thirds of world soya bean imports.
Exports of soya beans originate
predominately from the Americas and
are projected to account for a stable
88% of world soya bean exports by 2029.
Whereas the US was historically the
largest global exporter of soya beans,
Brazil has taken over that role with steady
growth in its export capacity. By 2029, it
is projected that Brazil will account for
48% of total global exports of soya bean.
Vegetable oil exports, which amount
to 40% of global vegetable oil production,
continue to be dominated by a few players.
Indonesia and Malaysia are expected
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Figure 3: Share of vegetable oil used for biodiesel production.
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to continue to account for 60% of total
vegetable oil exports during the outlook
period. Argentina is projected to become
the third largest exporter (mainly of
soya bean oil), with around 7,4% of the
world vegetable oil exports by 2029.
In all three countries, it is expected
that more than two-thirds of the
domestic production of vegetable oil
will be exported. However, this share is
projected to contract slightly in Indonesia
and Malaysia as domestic demand for
food, oleochemicals and, especially,
biodiesel uses is expected to grow.
The projected growth in world trade of
protein meal is around 0,8% per annum over
the outlook period, down from 1,8% per
annum during the last decade, and will be
characterised by a declining share of trade
in global production. This shift is projected
as the global expansion of meat production
will be concentrated in the main oilseedprocessing countries, where the use of
locally produced protein meal will increase,
and thus trade will expand only slightly.

Main issues and uncertainties
The pandemic spread of the Covid-19 has
resulted in a reduction of movement with
strong implications for away-from-home
consumption. This could affect demand
for vegetable oil, which is widely used
for deep-frying. In addition, the decline
in economic activity, combined with
reduced crude oil price, curb the demand
for vegetable oil as biodiesel feedstock.
Most production and processing
of oilseeds and products are highly
mechanised, and labour mobility is of
less importance. Nevertheless, some

2017-19

Indonesia

Thailand

2029

European Union

disruption in palm oil and coconut
harvesting due to restrictions on mobility
have been reported. In addition, the
long-term implications depend on the
speed of the economic recovery as
vegetable oil consumption per capita
grows strongly with economic growth
and protein meal used as feed in the
more elastic animal production.
Consumer concerns regarding soya
beans stem from the high share of soya
bean production derived from genetically
modified seeds. In the EU in particular,
certification schemes of animal products
based on feed free of genetically modified
products are gaining momentum and may
shift feed demand to other protein sources.
Environmental concerns are also on the
rise, especially with respect to a potential
link between deforestation and increasing
soya bean production in Brazil and
Argentina. These concerns have motivated
the private sector to incentivise the use
of land already cleared for further area
expansions and to refrain from additional
deforestation. If successful, these voluntary
initiatives should discourage further
clearing of land by soybean producers.
The scope for increasing palm oil output
in Indonesia, and especially in Malaysia,
will increasingly depend on replanting
activities and yield improvements. In recent
years, growth in production has been
sluggish given the low profitability of the
sector and rising labour costs in Malaysia.
There has been some replanting progress
by major palm oil companies in Indonesia.
Sustainability concerns also influence the
expansion of palm oil output as demand in
developed countries favours deforestation-

Brazil

Argentina

free oils and seeks sustainability
certifications for vegetable oil used as
biodiesel feedstock and, increasingly, for
vegetable oils entering the food chain.
Certification schemes, labelling and
environmental legislation might curb
area expansion in key palm oil-producing
countries and purchases by major
importers, which would eventually affect
supply growth. These concerns present
specific constraints to the further expansion
of oil palm plantations and exports of
palm oil from Malaysia and Indonesia.
Protein meals compete in part with
other feed components in the production of
compound feed and are thus reactive to any
change in cereal prices. In addition, changing
feeding habits, especially in the cattle sector,
can alter the demand for protein meals.
Ongoing adjustments in domestic cereal
prices in China, for example, will affect the
composition of its compound feeds, which
currently contain a higher share of protein
meal than in developed countries and
other major emerging economies. The rate
of recovery of the Chinese swine industry
from ASF and Covid-19 will have a large
influence on feed demand for livestock,
as faster recovery of swine production
requires more protein meal for feeding.
This article has been shortened for
use in Oilseeds Focus. To read the
original document titled OECD-FAO
Agricultural Outlook 2020-2029,
visit www.oecd.org or go to
https://www.oecd-ilibrary.org/agricultureand-food/oecd-fao-agricultural-outlook2020-2029_1112c23b-en.
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The health benefits and uses
of soya globally
By Wilna Oldewage-Theron, Upasana Mukherjee and Temitope Ibiyemi

O

ver the last three decades,
the health effects and
utilisation of soya have been
vastly studied. Soya beans
are rich sources of highquality protein, unsaturated fatty acid,
fibre and bioactive compounds that are
beneficial for different nutritional needs.
Likewise, soya plays a critical role in the
prevention or treatment of many chronic
diseases and is key to addressing food
insecurity and malnutrition. Its versatile
nature makes it a popular food item and/
or ingredient in many products globally.

Food security and nutrition
The 17 Sustainable Development Goals
(SDGs) were implemented in 2015 to
address the main global challenges,
namely poverty, food insecurity and
malnutrition, by 2030. Unfortunately,
even before the Covid-19 pandemic, it
was clear that the goals to ensure food
security for all and to eradicate all forms of
malnutrition were not going to be met.
The pandemic had a devastating
effect on the global economy. It resulted
in high food prices and persistently
high levels of poverty and income
inequality, which led to 732 million
people living in poverty in 2020. Poverty
is an underlying cause of food insecurity
and in 2020, almost 2,37 billion people
did not have access to adequate
food, making them food insecure.
Food insecurity is associated with
various forms of both under- and
overnutrition. Although the full impact of
Covid-19 has not been fully assessed, it is
estimated that globally 22% of children
under five years of age were stunted, 6,7%
wasted and 5,7% were overweight in
2020. Not only were children's nutritional
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statuses affected, but the prevalence
rate of anaemia among women aged
15 to 49 years was estimated at 29,9%
globally. On the other hand, adult (≥18
years old) obesity is increasing – the
global prevalence rate of overweight
individuals was 38,9% in 2020.
The main drivers to food security and
nutrition are underlying poverty and
inequality, conflict, climate change and
the economy – specifically economic
slowdowns and recessions, and
unaffordability of healthy diets. Although
these drivers are unique, they are
interrelated and can create complex impacts
at various points within food systems.

Nutritious, affordable food for all
A need to build equitable, resilient and
sustainable systems through an equity-

sensitive approach was recognised in
2020. The purpose is to ensure nutritious,
accessible and affordable food for all.
Six possible pathways were
recommended to transform food
systems, and address the major drivers
of food insecurity and malnutrition:
• Integrating humanitarian,
development and peacebuilding
policies in conflict-affected areas.
• Scaling up climate resilience across
food systems.
• Strengthening resilience of the most
vulnerable to economic adversity.
• Intervening along the food supply chains
to lower the cost of nutritious food.
• Tackling poverty and structural
inequalities and ensuring interventions
are pro-poor and inclusive.

Figure 1: Uses of whole soya beans by the food industry.
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Table 1: Global use of soya ingredients by the food processing industry.
Ingredient
•
•

Soya protein isolate (SPI)

Soya protein concentrate

Soya flour

•

Soya isoflavones
Lecithin
Soya
albumen

Uses in the food industry
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

More refined than soya flour.
Processed from defatted soya bean
flakes washed in alcohol, water or
acid to remove oligosaccharides and
dietary fibre.
Can also be prepared using soya flour.
Reduced flavour level compared to
soya flour.

>65% <90% soya
protein.

•
•

The most refined form of soya protein.
Processed from defatted soya bean
flakes or soya flour washed in water
or alkali to remove carbohydrates and
dietary fibre, leaving mainly a proteinbland flavour.

•

Isolated from defatted soya bean
flakes, soya flour, grits or soya protein
concentrates that are extruded,
compressed and cut in granular form
or chunks.
When reconstituted with liquid, the
texture resembles minced or cubed
beef or poultry.

≥90% soya protein. •
High in lysine.
•
•
•
•
•
•
•
•
•
•
≥70% soya protein. •
•
•
•
•

•
•

•
•

•

•
•

Soya
germ

Texturised soya
protein (TSP)

Main nutritional
value
>50% <65% soya
Soya beans are hulled, cracked and
heat-treated to form soya bean flakes. protein, carbohySoya bean flakes are ground through a drates, ash.
mesh to form soya flour.
Full-fat soya or oil can be extracted
during processing for low-fat (2/3) soya
or defatted flour.
Processing

Isoflavones

•
•
•
•

Used with other flours to improve protein content of baked foods.
Improves taste, texture, crust colour (bakery products) and yields
of foods.
Can be used for partial egg replacement.
Bakery products.
Crispy soya chips and crackers.
Corn soya blend (CSB).
Ready-to-use therapeutic foods (RUTFs).
Protein bars.
Soya peanut butter spread.
Pasta and noodles.
Breakfast cereals.
Ready-to-drink beverages.
Tofu.
Soya milk.
Special nutrition (e.g. weight loss powders).
Baby food and formula.
Canned soups and dried soup mixes.
Gravy powders.
Soya milk, creamers, milk replacers, spray-dried milk powders.
Bakery products.
Protein supplements.
Protein bars.
Sports nutrition (shakes, powders).
Meat analogues.
Breakfast cereals.
Ready-to-drink beverages.
Mainly used to improve soya content of food products.
Special nutrition (e.g. weight-loss powders).
Baby food and formula.
RUTFs.
Soya milk, creamers, milk replacers, spray-dried milk powders.
Dairy-type products (frozen desserts, sour cream, dips).
Processed and restructured meat products (as emulsifier).
High-protein bars.
Breakfast cereals.
Ready-to-drink beverages.
Sports nutrition (shakes, powders).
Dry unflavoured TSP sold on shelves or as part of flavouring agents.
Frozen meat replacements and analogues.
Pizza toppings.
Tamales.
Convenience food that is packaged and ready to eat (frozen dinners
and meals, soups, meat pie fillings).
Canned meat.
Soya-enriched pasta.

•

Extracted

•
•

A by-product of soya oil processing.
Available in powder or liquid form.

• Used as an emulsifier.

•

Partially hydrolysed proteins that are
soluble in water, acids and alkalis, hot
syrup and cane can be pasteurised
without coagulation.

•
•

Nutritional supplements.
Cereal bars.
Fruit juices.
Tomato-based soya juice.

Aerating agents used with whole eggs or egg whites to improve
the whipping rate and stability of mousses and whips.
Desserts and confectionaries (nougat, fudge, meringues and
meringue powders, creams, ready-to-use cake icing).
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•

Strengthening food environments
and changing consumer behaviour to
promote dietary patterns, with positive
impacts on human health and the
environment.

Nutritionists can play a role in changing
consumer behaviours through awareness
and nutrition education programmes
(NEPs). In addition, nutritionists, food
producers and processors can work
together to develop nutritious, yet
affordable products for local markets.
Interestingly, an in-depth understanding
of the health benefits and uses of
soya is critical in this regard.

The importance of soya
Soya has many health benefits, is
affordable and versatile to use, and is
thus a good food product to address
both food insecurity and malnutrition.
Health benefits
Soya beans (Glycine max) have gained
prominence in the food industry as an
essential functional food due to their
health benefits. Soya is a complete
plant protein source, comparable
to animal protein, as it provides
all the essential amino acids.
Soya also contains a variety of
micronutrients such as thiamine, riboflavin,
calcium, magnesium, iron, zinc and
phytochemicals. Vitamins, minerals,
protein and fibre are all-important parts
of a healthy diet. In addition, soya beans
have beneficial phytochemicals (e.g.
isoflavonoids) that have anti-oxidative
and anti-inflammatory properties, provide
anti-atherogenic effects and assist in
reducing systolic blood pressure.
Soya protein consumption has been
associated with lowering diastolic blood
pressure, reducing total cholesterol,
low-density lipoprotein (LDL, the bad
cholesterol) and triglyceride levels,
as well as increasing high-density
lipoprotein (HDL, the good cholesterol).
In addition, the weak estrogenic effect
of isoflavonoids present in soya, can
be beneficial to post-menopausal
women because of its potential role
in the prevention and treatment of
non-communicable diseases such
as cardiovascular disease (CVD),
osteoporosis and breast cancer.

As a result of these health benefits,
the United States Food and Drug
Administration (FDA) approved a
cholesterol health claim for soya
protein which stated that 25g of soya
protein per day, as part of a diet low
in saturated fat and cholesterol, may
reduce the risk of heart disease. Soya
products containing at least 6,25g of
protein, may carry this health label.
Despite the high nutritional value
of soya beans, there have been some
concerns about the effect of antinutritional factors. These anti-nutritional
factors inhibit or reduce the absorption
rate of micronutrients. It is thus important
to note that simple cooking practices such
as soaking overnight, heating (roasting)
or fermentation, as well as industrial
processing under ultraviolet radiation
help to reduce anti-nutritional risks.
Another potential source of concern
is the use of soya as food ingredients
and the impact of processing on its
health benefits. Processing may have
undesirable effects, particularly when
soya is used to produce foods high
in added sugars and saturated fats.
It can, however, be safely concluded
that the health benefits provided by
the rich nutrient content of soya vastly
outweigh the nutritional concerns.
Affordability
Soya beans produce more kilograms of
usable protein per hectare of farmland
than all other forms of complete protein
(soya protein is 17 times more effective
to be produced) and uses less water
than other forms of quality or complete
proteins. This has the potential of
saving over 20 million litres of water
for each ton of soya produced.
Versatility
New soya products have continued to
flood the global markets. In 2018, more
than 7 000 novel products containing
soya protein were launched globally. This
spike has given rise to the prominence
of second-generation soya products.
These are foods containing soya or
soya-based compounds as ingredients.
The increased prominence of secondgeneration soya products is due to
the nutritional value and versatility of
soya that resulted in food products

Edamame is also a popular soyabased food item found in many
food stores globally. Edamame can
be consumed fresh in convenience
foods such as salads, as sprouts
and as a pasta ingredient. It can be
canned, frozen and cooked either in
shelled or unshelled form. It is also
served as a roasted snack.
highly acceptable to consumers.
This is especially true for those who
rely on plant-based protein sources
or consume plant-based diets.
Soya protein has also gained
prominence among food processors
due to its gel-forming, emulsifying,
flavour-binding, water- and fatabsorbing properties when used in
baked goods, meat and sausages.
Figure 1 shows the variety of food
products processed from whole soya
beans globally, and Table 1 the soya
ingredients extracted from whole soya
beans and used by the food industry.

Conclusion
Overall, soya is highly nutritious and can
be effectively processed, manipulated
and utilised as food and/or ingredient
to produce many other products that
are beneficial to human health. This
is critical in the global fight against
food insecurity and malnutrition.
Soya is also affordable and versatile,
and will continue to increase in
importance as consumers become
more informed about nutrition
and food processors become more
innovative to meet the ever-changing
demands in the food marketplace.
For more information or references,
send an email to
Wilna Oldewage-Theron at
Wilna.Oldewage@ttu.edu.

December 2021

45

Planter Monitor
•
•
•
•
•
•

Seed per 100m per row, seed population
Hectares worked and much more
Easy to install and maintain
Fertilizer and turning of axles
Can be applied to most planters
Real tough, rust and water resistant

Process Monitor
for Air Seeders

Hit Sensor

Flex Pipe Mount

•
•
•
•
•
•

Area Speed
Tacho up to 4 axles
Alarm on each function
Easy to install
Bin / Tank full
Bin / Tank empty

www.electrolee.co.za
012 345 3193
Proudly made in South Africa

Plant with VISION
Cut losses with PRECISION

Quality & nutrition

Soya: From sacred grain
to vital modern-day agri-food
By Dr Carmen Muller, Dr Beulah Pretorius and Prof Hettie Schönfeldt

S

oya has been around for
thousands of years, with
its origin speculated to be
between 1134 to 246 BC in
the Orient, during the Chou
Dynasty, where it was considered to be a
sacred grain. During this time, soya crops
gained increasing popularity once their
fermentation potential was discovered
and in western civilisation, the crop’s
agricultural potential became prominent.
In 1804, a ship from the Orient to
the United States delivered its first
batch of soya to the western world.
From there on it spread around the
globe and has since been used for both
human and animal consumption.

improve texture, extend shelf life, assist
in the mixing of sugar, fats and oil, and
prevents greasiness and graininess in food.
New and innovative products are
becoming more prevalent, showcasing
soya as a meat extender or replacer in
mince, burger patties, sausages, polony
and ready-made meals. Soya in the form
of reconstructed or hydrolysed protein
is commonly found in products such as
breakfast cereals, soup powder, fish spread
and peanut butter. Soya also aids in adding
flavour to food in the case of instant pasta
meals and maize chips. Soya flour provides
an appealing texture and flavour to baked
goods and is commonly used as a coating.

The miracle crop

With the increased consumption of soya
as a high-quality meat alternative and

Soya has often been referred to as the
‘miracle crop’ due to its high protein
content and application for a variety of
uses. Global soya production increased
from 27 million tons in 1963 to 218 million
tons in 2007, and is projected to rise to
514 million tons in 2050. In South Africa,
soya is mostly used as animal feed. In
the oilseed industry, however, its use
for human consumption is increasing.
Currently, of the 350 million tons of soya
produced globally, around one fifth is used
for human consumption. Whole beans
and their derivatives are found in food
such as tofu, soya milk and edamame and
account for only 6% of soya consumption,
while an estimated 13% of the total crop
is produced into soya oil, which is the
most consumed oil following palm oil.
The diverse nature of the soya bean
makes it an exceptional product that plays
multifunctional roles in the food industry.
Soya lecithin is a highly functional element
of soya that acts as a natural emulsifier in
numerous food products. Soya lecithin can

A boost in nutrition

its use in the food processing industry, it
can contribute to the nutritional status of
the population. Therefore, it is important
to have a clear understanding of the
nutrient quality of soya that is produced
and consumed within South Africa.
Soya consists of 40% protein, 25%
carbohydrates, 18% oil, and 17% moisture
and ash. Table 1 shows the nutrient
composition of 100g cooked soya

Table 1: Nutrient composition of 100g cooked soya. (Source: South African Food
Composition Database)
Nutrient

RDA

Cooked soya

% RDA

Calcium (mg)

1 300

102

8%

Iron (mg)

13

5,1

39%

Magnesium (mg)

365

86

24%

Phosphorus (mg)

1 250

245

20%

Potassium (mg)

4 700

515

11%

Sodium (mg)

2 000

1

0%

Zinc (mg)

10

1,15

12%

Copper (mg)

0,9

0,41

46%

Vit A (ug)

800

1

0%

Vit B1 (mg)

1,2

0,16

13%

Vit B2 (mg)

1,3

0,29

22%

Vit B6 (mg)

1,6

0,23

15%

Folic acid (ug)

400

54

14%

Vit C (mg)

100

2

2%

Vit D (ug)

15

0

0%

Vit E (mg)

15

0,35

2%
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and its contribution to recommended
daily allowance (RDA). It contributes
a wide variety of nutrients to the diet,
particularly protein, B vitamins and iron.

Quality vs quantity
Consumer trends are shifting towards the
consumption of alternative sources of
protein. Challenges such as incomplete
amino acid profiles and anti-nutrient
content, however, limit the value of these
alternative sources of protein in the diet.
The quality, instead of the quantity, of
protein is going to matter more in future.
Currently consumers think only of
quantity and rarely of quality – and
there’s a gap in the market for proteins
with a complete profile of amino acids
which can compete with that of animal
proteins, of which the quality score
is higher than that of plant protein.
The recommended RDA for protein
refers to high-quality protein or, more
specifically, to an amount of absorbed
protein having an optimal amino acid
balance – a digestible indispensable
amino acid score (DIAAS) of 1,0 or >1,0.
This means that protein quality needs
must be taken into account when
matching specific food intakes with
recommended requirement levels. Soya
has a DIAAS of 0,91 with cysteine and
methionine as limiting amino acids.
The South African Food-Based
Dietary Guidelines state that one

should “eat dry beans, split peas, lentils,
and soya regularly”. This supports
the consumption of soya within a
balanced diet. It provides the soya
industry with an opportunity to grab
and expand new market segments
and increase consumption of soya
within South Africa. However, over
the last few years, issues relating to
soya consumption have been noted.

A boost in soya consumption
Soya is a commonly consumed
product in the South African National
School Nutrition Programme (NSNP).
Unfortunately, a study conducted in
2016 found that pupils were unwilling
to consume meals on days that soya
was served. A more recent study
conducted in 2019 found that the soya
as served in the NSNP was prepared
in an unappealing manner and that
there was a negative perception
around soya among pupils.
To address this concern, the Oil
and Protein Seeds Development Trust
(OPDT) supported a study to improve
soya meals served in the NSNP. The four
newly created recipes were found to
be much more appealing, and pupils
showed increased willingness to consume
these dishes compared to soya as
previously served in the programme.
In another study conducted in 2017
(also supported by OPDT), 17% of 1 000
participants reported that they have never
eaten soya, 54% said only sometimes,
6% consume it once to twice a month,
13% weekly and 10% daily. It was also
found that consumers were unaware
of the significant role soya plays as an
ingredient in numerous food products.
Concerns relating to why consumers
did not like soya included that it is funny
tasting, they don’t like it, they don’t know
how to cook it or where to buy it, and to
a lesser extent that it causes allergies and

flatulence, as well as unfamiliarity with the
product. Of the participants, 53% stated
that they would be more willing to consume
soya if there were enticing recipes available.

Agri-food: A whole new world
The ever-changing consumer market
and studies such as the EAT-Lancet
Report of 2020, which recommends a
decrease in animal-based food products
in the daily diet, paves the way for
soya to own its place on the plate.
New agri-food trends show an
increase in the need for innovation and
encourages producers to embrace the
shifts seen in consumer preference. Factors
such as health concerns, convenience
and technology, alternative proteins,
sustainability, a reduction in waste, along
with new flavours and experiences will
pave the way for the next few years.
Soya beans offer a unique
opportunity as a high-quality protein
to ordinary citizens at an affordable
price. However, investment in research
is needed to improve the current
offering by innovative uses of modern
technology. Advertising and consumer
education on benefits and uses of the
product to appeal to the nutritionconscious and cash-strapped alike can
significantly increase the market.
The authors would like to
acknowledge the Department of
Science and Technology/National
Research Foundation, South
African Research Chairs Initiative
in the National Development
Plan Priority Area of Nutrition and
Food Security (Unique number:
SARCI170808259212).
For more information, contact
Dr Carmen Muller at
vanniekerk.carmen@gmail.com,
or Prof Hettie Schönfeldt at
hettie.schonfeldt@up.ac.za.
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Quality control: A historical journey and the
role thereof in oilseeds measurements
By Dr Wynand Louw, president, International Committee for Weights and Measures,
and Wiana Louw, general manager, South African Grain Laboratory

Q

uality control encompasses
a wide range of actions
necessary for the successful
production, trade and
processing of oilseeds.
One of the most important quality
control factors that runs like a golden
thread from production through to final
consumption is accurate measurement.
The earliest records of accurate
measurement, used to determine the
quantity of a product by mass or volume
to be traded for another commodity, or
later money, were found in the Indus
Valley, Mesopotamia and Egypt.

The combined duration of day and
night (one rotation of the earth) was
designated as a ‘solar day’ – the time
it takes for an observer on the earth
to reach the point during the next day
where the sun is in the same position in
the sky relative to the observer as the
day before – of almost 24 hours (the
time it takes for the earth to do exactly
one rotation is almost exactly 23 hours
and 56 minutes, known as the ‘sidereal
day’). Since the earth also travels around
the sun, it takes another four minutes
each day to reach the solar day point.

Then versus now

The ancient Greeks knew the earth
was round and in 240 BC, Eratosthenes
who lived in Alexandria, calculated the
circumference of the earth. He visited a
friend in Syene (modern-day Aswan) and
realised that on 22 June at midday, the
sun shined directly on his location (the
Tropic of Cancer goes through Aswan).
The next year, he measured the angle of
the sun using the tower of Alexandria,
and then measured the distance between
Alexandria and Syene (Figure 1).

The first measurement standards to
compare objects with one another
were based on natural products such
as carob seeds that have a uniform
size, where an artefact object was then
manufactured to represent the mass (or
volume) of a number of seeds, such as
the mina of Babylonia, then dimensions
of the body, such as the cubit in ancient
Egypt that represents the length of
the forearm, and later the dimensions
of the earth, or geodetic constants.
In the modern day, in order to
measure accurately, a universal
measurement system is needed
with agreed-upon quantities to be
measured, units to measure them
in, and measurement standards to
globally implement the system.
In 1875, the metric system was
introduced to implement such a
system – today it is known as the
International System of Units (SI) after
it was renamed in 1960. So, how did we
arrive at this system? It is the result of
development over thousands of years.
One of the earliest earth constants to
be used, and arguably the measurement
standard that has been continuously
used the longest, is the time units
based on the rotation of the earth.
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Measurements with Greek origins

Using this information, Eratosthenes
calculated the circumference of the
earth to approximately 40 000km,
the accuracy of which is remarkable
considering that the modern-day
measured equatorial circumference
of the earth is 40 075km and the
meridional or pole-to-pole is 40 008km.

In the modern day, in order
to measure accurately, a
universal measurement system
is needed with agreed-upon
quantities to be measured,
units to measure them in, and
measurement standards to
globally implement the system.
Then, 2000 years later, the Dutch
and French used almost the same
method to accurately determine the
length of a meridian of the earth. They
measured the distance from Dunkirk
to Barcelona through France using
triangulation, and then the methods

Figure 1: Schematic illustration of the calculation of the circumference of the earth.
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periodically compared with the IPM and
IPK held at the International Bureau of
Weights and Measures (BIPM) in Paris,
France. This system served the world
well until the metre was redefined in
1983 in terms of physical constants
(speed of light), and the kilogram in
2018 in terms of the Planck constant.

What it means for oilseeds

Dr Tshenge Demana of the Department of Trade, Industry and Competition votes in favour
of the redefinition of the SI, at the General Conference of Weights and Measures in 2018.
(Photograph: Dr Wynand Louw, president of the International Committee for Weights and Measures)

perfected by the seafarers of their
time to determine the latitudes of the
two points to calculate the distance
from the North Pole to the equator.
They assigned the unit ‘metre’ to
one ten-millionth of this distance.
One thousandth of a metre was
called a ‘millimetre’ and mass was
then defined in terms of the mass

of a ‘block of water of 10 x 10mm’
weighing 1g, and 1 000g is a kilogram.
In the late 1800s, artefact standards
were made of platinum/iridium to
embody the metre and the kilogram.
Countries that signed the Metre
Convention in 1875 obtained Pt/Ir
copies of the international prototypes
of the metre and the kilogram that were

A set of old Babylonian weights, ranging from one mina to three shekels.
(Source: www.wikiwand.com/en/Ancient_Mesopotamian_units_of_measurement)

Today, thanks to modern techniques to
realise the measurement units anywhere
internationally, we can determine the
unit for length to better than 2 x 10-13
(200 millionth of a millimetre) and
mass 2 x 10-8 (20 millionth of a gram).
Artefacts are still used as ‘mass standards’,
which are calibrated with an unbroken
chain to mass standards of increasing
accuracy until the most accurate transfer
standard is compared to the realisation
of the unit, at national or international
level. Using such a calibrated standard,
weighing instrument accuracy of better
than a thousandth of a gram can be
achieved for high-accuracy balances.
What does this mean for oilseeds?
With our chondrometer, the Kern 222,
the density (kilogram per hectolitre)
can be determined to 0,1kg/hl. In
chemistry, the mass accuracy also
allows the preparation of calibration
solutions and standards to calibrate
measurement instruments for accurate
determination of, among others,
contaminants and fatty acid profiles.
It also allows the South African Grain
Laboratories (SAGL) to analyse the
nutritional value of oilseeds to evaluate
the quality of a consignment. These
primary methods are not only used
for accurate measurements to be
reported to customers, but also
to develop, improve and maintain
calibrations on secondary measurement
instruments such as NIR and NIT used
throughout the oilseeds value chain.
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Soya can fill a gap in the
human consumption market
By Ursula Human

T

he Oil and Protein Seeds
Development Trust (OPDT)
and the Oilseeds Advisory
Committee (OAC) hosted a
symposium in September this
year that focussed on soya bean for human
consumption. The event was held virtually
and broadcast live to give viewers the
inside scoop.
According to chairperson of the OAC,
Dr Erhard Briedenhann, who led the
symposium, the purpose of the event was
to highlight the potential of soya bean and
to drive home the fact that the industry
needs to produce more soya for human
consumption.
Currently, most of the soya beans
produced in South Africa are used for
animal feed. However, Dr Briedenhann and
expert speakers at the event, emphasised
soya’s potential as an alternative source
of proteins for humans. Soya is ideal for

the local market as it is a highly nutritious,
affordable food.

Soya bean production in SA
The symposium kicked off with an
overview of soya bean production in
South Africa, setting the stage for
discussions regarding the future of this
industry. The day was structured around
three themes, namely production, the
economic environment and soya bean
processing. Production was covered by
Dr Jan Dreyer of the Protein Research
Foundation’s research priority committee,
Dr Lisa Rothmann, lecturer at the University
of the Free State, and Jane McPherson,
farming consultant and contractor.
Dr Dreyer gave insight into ways in which
the country can improve its soya bean yield.
Although South Africa has made great
strides in boosting yield, there is still room
for improvement, seeing as the world record

for the most soya beans harvested is
11,5 tons/ha – the South African
record is 5,3 tons/ha (dryland). In 1991,
62 900 tons of soya beans were produced
from 83 000ha. Compare this to the
1 918 150 tons produced from 827 100ha
during the 2020/21 season. Dr Dreyer
discussed agricultural practices and cultivars
as some of the ways to improve yield.
Dr Rothmann’s talk was titled ‘Jack and
the soya beanstalk: Slaying disease giants’,
in which she gave an overview of the top
viruses, fungi and other pests that soya
bean producers must look out for in their
fields. She placed a lot of focus on her field
of expertise, Sclerotinia, that has gone
up the list of threats to soya bean health
across the globe.
She also shared the results of a
Twitter poll she posted on her page
(@LandbouLisa) that centred on global
emerging pathogens threatening soya
bean production. A total of 30,6% (out
of 72 votes in 36 hours) identified soya
bean anthracnose as a threat. Meloidogyne
enterobil was voted as the second-most
threatening (25%), soya bean vein necrosis
virus came in third (18,1%), while other
diseases made up 26,4%. In the other
category, the diseases pointed out were
taproot decline, target spot and frogeye
leaf spot.

Economic aspects

From the left is Dr Erhard Briedenhann of the Oilseeds Advisory Committee, Dr Ferdi Meyer of the Bureau
for Food and Agricultural Policy, Dr Dirk Strydom of Grain SA, and De Wet Boshoff of the Animal Feed
Manufacturers’ Association.

The economic environment of soya bean
trade was discussed by Dr Ferdi Meyer of
the Bureau for Food and Agricultural Policy
(BFAP), as well as agricultural economist
Dr Dirk Strydom of Grain SA. Both speakers
emphasised that local yield needs to
improve to fill the gap in the market for
soya for human consumption. Currently
only 20 000 to 25 000 out of 1,9 million tons
of locally produced soya are allocated to
human consumption.
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General
According to Dr Meyer, South Africa
managed to successfully increase its
soya bean yield over the last ten years,
which means we are keeping up with
international trends. Although local soya
bean production (area) has increased
rapidly, South Africa is still a very small
producer on the global scale. Worldwide
production is concentrated in the
Americas, and is expanding in hectares
faster than maize.
Dr Strydom added that the expansion
of locally produced soya bean is a great
success story and shows that the industry
is actively working towards achieving its
goals. He lauded the milestone of bringing
in new cultivars, which are better suited to
the local production environment, through
the South African Cultivar and Technology
Agency (SACTA). This will also contribute
to improving yield per hectare. With yield
increases, the economic sustainability of
soya bean is set to improve.

Soya bean processing
Three top professors shared their
knowledge regarding the different
aspects of soya bean processing for
human consumption. Prof LJ Grobler of
North-West University discussed twin
screw extrusion technology for safe,
affordable and nutritious human food,

On the left is Dr Erhard Briedenhann of the Oilseeds Advisory Committee, and Prof Hettie Schönfeldt of the
University of Pretoria, and Prof LJ Grobler of North-West University.

while Prof Hettie Schönfeldt of the
University of Pretoria focussed on the uses
of soya bean for human consumption in
South Africa.
Prof Schönfeldt said soya is not readily
available to the local consumer, creating
a gap in the market that producers could
fill. Although soya is commonly used as
an ingredient in processed food due to its

high protein and emulsification properties,
it is not found in its whole form – canned
soya beans, for example, is a product not
often seen on retail shelves in South Africa.
She emphasised that consumers want
an easy-to-make product that requires no
soaking and has a short cooking time. Not
only do consumers have limited time to
cook – electricity to do so is also costly. A
survey conducted for her research showed
that consumers do not know how to
cook soya products, which offers another
opportunity for market development.
School feeding schemes are also a
welcome market for this product. According
to Prof Schönfeldt, soya, in combination
with maize, is a good source of nutrition for
children. However, the quality of the product
on tender is not always ideal and this means
that children often dislike the product. She
said more research and development is
needed to create a product that will teach
children to enjoy plant protein.
Download all the
presentations of the
speakers and watch the
videos of their talks by
scanning this QR code.

From the left is Dr Jan Dreyer of the Protein Research Foundation’s research priority committee, Jozeph
du Plessis, chairperson of the Sunflower and Soybean Forum, Oilseeds Advisory Committee and the South
African Cultivar and Technology Agency, Dr Lisa Rothmann, lecturer at the University of the Free State,
and Jane McPherson, farming consultant and contractor.

For enquiries, visit the Oil and
Protein Seeds Development Trust
and the Oilseeds Advisory Committee
website at www.opot.co.za.
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Foreign workers:
What does the law state?
By Christo Bester, manager: Legal Services, LWO Employers’ Organisation

E

mployers generally make
business decisions that can
boost the profitability of their
businesses. Hiring employees
with the necessary skills can
make a major contribution to the
profitability and sustainability of the
business.
The South African labour environment
is a highly regulated one. Except for
legislation such as the Employment Equity
Act, 1998 (Act 55 of 1998) and the Basic
Conditions of Employment Act, 1997 (Act 75
of 1997) which regulate the terms,
conditions and benefits of employment,
employers often forget that the
appointment of foreign workers is also
strictly regulated.
A foreign employee is any person
who is not a South African citizen but
holds a valid work visa and may therefore
be employed in an employment
relationship.

Legislation relating to foreign workers
The employment of foreign employees
in South Africa is regulated by the
Immigration Act, 2002 (Act 13 of 2002),
as amended. The law stipulates that
employers may not employ an illegal
foreign person, nor a foreign person
whose status does not allow him or her to
be employed by a South African employer,
or who is not in possession of a valid work
visa issued in terms of the Immigration Act.
At the same time, the Employment
Services Act, 2014 (Act 4 of 2014) sets
radical requirements that an employer must

comply with before a foreign worker can be
employed. This law confirms the fact that no
foreign person may be employed without a
valid work visa.
One radical requirement in this piece
of legislation is that, before appointing
a foreign person, the employer must
ensure that there are no local persons with
suitable skills to fill the vacancy.

Rights of foreign workers
A foreign employee enjoys the same rights
as a South African citizen and acquires
such rights (and obligations) by way of
South African labour legislation. Employers
should also keep in mind that foreign
workers, like their local counterparts, have
the right to refer any labour law dispute to
the Commission for Conciliation, Mediation
and Arbitration (CCMA).
If the worker’s work visa has expired
and the employer nevertheless continues
to employ this worker, this may create
certain expectations (for example the
expectation of permanent employment or
the renewal of the employment contract).
It must, however, be noted that it is illegal
to continue employing a foreign worker
without a valid work visa.

The employer’s obligations
An employer who hires a foreign employee
must, among other things, be assured that
the worker holds a valid work visa – not just
a passport – and must do what is necessary
to confirm the validity of the work visa.
The termination date of the fixed-term
employment contract offered may not

exceed the expiration date of the work
visa, and the employer may not allow the
worker to remain employed once the visa
has expired. Employees must have on
record certified copies of the employee’s
passport and work visa, as well as proof of
the employee’s employment contract, job
description and task list.
Should an illegal foreign worker
be employed without the necessary
documentation, the employer will be guilty
of a crime and a possible prison sentence
of up to five years can be imposed.

The employer’s rights
The rights of employers who employ
foreigners are regulated by South African
labour law. Employers have the right to
take disciplinary action against foreign
workers and to impose corresponding
sanctions.
In addition, employers also have the right
to act in order to protect themselves against
prosecution, should it come to light that a
foreign employee does not possess a valid
work visa. However, the correct procedure
must still be followed to terminate his or her
employment in such a case.

Appropriate employment contracts
Because foreign workers’ work visas are
temporary, the employer must offer a
fixed-term employment contract. It is not
necessary to give notice of such a contract
coming to an end. The employment contract
is automatically terminated due to a natural
lapse of time, as agreed in advance, in
accordance with the validity of the visa.

The LWO Employers’ Organisation assists employers to comply with labour law, and to use it to their
advantage to protect their business. As a registered employers’ organisation with the Department of
Labour, the LWO has the right to represent members at the CCMA. Contact the LWO on 086 110 1828
or send an email to christo@lwo.co.za.
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