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Although the past few months 
have been a struggle to 
secure grain supplies for 
southern and eastern Africa, 
other parts of the world are 

in better shape and could help offset the 
shortfall. No indicator spells this out as 
clearly as the Global Grains Price Index of 
the Food and Agricultural Organization 
(FAO) of the United Nations, which 
averaged 158 points in September this 
year and was down by 4% year-on-year 
(y/y) because of large global supplies.

The International Grains Council 
(IGC) forecasts the global 2019/20 grains 
production at 2,2 billion tons, which is 
1% higher than the previous season. This 
is boosted by increased wheat and rice 
production, which have overshadowed the 
decline in the maize and soya bean harvest. 

Global grain production
At the start of the 2019/20 production 
season, an increase in grain production 
seemed like a pipe dream because of 
excessively wet weather conditions and 
delayed plantings in the United States (US). 
In addition, when planting finally occurred, 
there were fears of potentially poor yields. 
While these tough production conditions 
caused a decline in global maize and 
soya bean production, now estimated at 
1,1 billion tons and 342 million tons and 
down by 3% and 6% from the 2018/19 
season, respectively, the magnitude of 
the decline is not as significant as initially 
feared.

Improved weather conditions over the 
past few months and the use of high-
yielding, short-growing seed varieties 
are among the factors that softened 
the impact of late plantings and wet 
conditions in areas that produce maize and 
soya beans in the US.

Global wheat production, which 
decreased notably in the 2018/19 

season, recovered by 4% y/y to 764 million 
tons in the 2019/20 season – the largest 
harvest ever. There is a notable improvement 
in the production of all the major wheat-
producing countries except Kazakhstan, 
whose harvest is set to fall by 18% from 
the 2018/19 season. This increased 
wheat supply and the ensuing decline 
in prices drew back some users who had 
switched to maize during the previous 
season, because of higher prices. 
According to data from the IGC, the 
2019/20 global wheat consumption is 
now estimated at 757 million tons, up 
by 3% y/y.

Despite the increase in consumption, 
global wheat prices are still under 
pressure, down by 15% y/y in October, 
trading around $206 per ton. The Global 
Grains Price Index illustrates a more 
comprehensive picture of the overall 
global grain price dynamics.

The African context
As a nett importer of wheat, the African 
continent will benefit from the current 
lower prices. The IGC forecasts Africa’s 
2019/20 wheat imports at 51 million tons, 
up by 5% from the previous season. The 
leading importers include Algeria, Egypt, 
Morocco, Nigeria, Tunisia, Kenya, Ethiopia, 
Sudan and South Africa.

From a South African perspective, 
the increase in global wheat production 
comes at a time when it is much needed. 
South Africa’s 2019/20 wheat imports 
could amount to 1,6 million tons, up by 
14% from the 2018/19 season, because 
of the expected poor domestic wheat 
harvest. While this is beneficial for South 
African consumers in the near term, it also 
means that an increase in prices might not 
compensate South African producers for 
lower production. 

South Africa is a nett importer of 
wheat, which means prices are already 

at import parity levels, and their 
movements will largely be directed 
by developments in the global wheat 
market rather than by domestic factors.

In terms of the entire southern and 
eastern Africa, Kenya, Mozambique 
and Zimbabwe are expected to import 
notable volumes of grains in the 2019/20 
marketing year. Estimated maize imports 
for these countries will collectively be at 
least 2 million tons. As of mid-November, 
imports had largely been from Tanzania 
and South Africa. In addition, wheat 
imports for the above-mentioned three 
countries could amount to 3 million tons.

The upside is that the grain shortfall 
in southern and eastern Africa occurs in a 
season during which there are generally 
large global supplies to cushion the 
countries in need. It will, however, be 
tough to source white maize imports. 
Outside of the African continent, Mexico 
is the only key producer. Meanwhile, 
wheat will largely be available in the 
global market.

For more information, 
send an email to the author at 

wandile@agbiz.co.za.

Preface

By Wandile Sihlobo

Global grain supplies 
could bail out Africa
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The world population reached 7,7 billion in 2019. It took 200 000 
years of human history for the world population to reach 1 billion 
and only 200 years more to reach 7 billion. Extended periods of 
inadequate rainfall are one of the main constraints affecting food 
security and the survival of more than 25% of people on the planet 

affected by drought.
 Temperatures are rising and rainfall is decreasing in certain areas of the globe. 

Semi-arid regions appear to be the worst affected and in general, drought is 
becoming an increasingly common occurrence.

Sustainable use of resources
The rational and sustainable use of soil and water remains one of the only ways 
in which to mitigate the negative effects of drought while remaining productive 
and sustainable. It is expected that, within the next ten years, cities in semi-
arid regions with large populations will find it challenging to supply water for 
human consumption. The occurrence of days with above-average temperatures 
is becoming more frequent. This in turn results in high evaporation levels that 
tend to exacerbate drought.

In addition to weather changes as a result of natural events, human activity is 
linked to changes in the atmospheric composition.

Technology offers solutions
Producing crops on areas more prone to drought is becoming a major challenge. 
Production systems that use appropriate technologies need to be developed in 
order to overcome limitations. Access to credit and assistance to bridge the gap 
during years of crop failure are essential to the future of production in these areas. 
Strategies to cope with drought need to be preventative and must introduce 
interventions to make production systems more robust and resilient. 

Changes in agricultural systems to cope with drought have been the most 
successful. New-generation biotechnology to provide drought-tolerant crops for 
commercial use has made exceptional progress, and we look forward to having 
this technology at our disposal in South Africa soon. 

We are positive that the season will be kind to us despite the late rain, bringing 
normal rainfall when required to all crop producers in South Africa.

Enjoy this edition of Oilseeds Focus. We hope you will find great use and 
relevance in its content.

Coping with drought

mailto:accounts@veeplaas.co.za
mailto:tanasha@veeplaas.co..za
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Jennifer Ward Oppenheimer grant awarded
Oppenheimer Generations has announced Dr Hayley 
Clements, postdoctoral research fellow in socio-
ecological systems at Stellenbosch University, 
as the inaugural recipient of the Jennifer Ward 
Oppenheimer Research Grant worth $150 000. 
Her research focuses on quantifying Africa’s 
biodiversity planetary boundary. 

Dr Clements’s research will develop a Biodiversity 
Intactness Index for Africa through the continent-
wide collaboration of biodiversity professionals. The 
project aims to explore where and how biodiversity 
loss affects human well-being, as well as promote 
understanding of where investing in nature can 
benefit society.

Her proposal was selected from 164 applications 
from 110 institutions in 24 countries.  
– Press release, Oppenheimer Generations

New fermentation process to produce meat substitute 
Although some consumers believe that they will mostly become 
vegetarian in the next few years, animal protein will continue to play 
an important role in people’s diets for decades to come. That said, the 
protein palate is expected to broaden in the next few years due to the 
rapid growth of plant-based meat substitutes.

Plant-based alternatives represent the biggest trend, with many large 
fast-food chains now serving meatless meals or meat substitutes. Other 
trends include fake fish, Quorn, slaughter-free food, Phuture Foods, insect 
protein and laboratory-grown meat.

Researchers at BioscienZ have developed a new fermentation process 
that produces a high-quality meat substitute using raw materials such 
as potatoes and sugar beets. The result is a product with outstanding 
nutritional properties, an extremely high protein content and a high 
production capacity per hectare. – Poultry World 

Japan-US trade deal finalised
The White House recently finalised a trade agreement with Japan, which 
is a top ten export market for soya beans. Commenting on the agreement, 
Davie Stephens, president of the American Soybean Association (ASA), 
says: “Japan has long been a valued and reliable trading partner for soya 
beans, and we appreciate that the agriculture component of this deal 
will assure continued market access for our beans and other products. 
ASA looks forward to working with the administration on the next steps 
towards reaching a comprehensive free trade agreement.” 

With a 63% market share, the United States is the largest soya bean 
supplier to Japan; exports totalled $976 million in 2017. – Soy Growers

Armyworm threat in China reduced
China’s Ministry of Agriculture and Rural Affairs announced that this 
year’s crop is no longer vulnerable to the fall armyworm and the 
country’s major maize production area in the north-east has not been 
affected. 

Since January, the fall armyworm has been moving northwards in 
China, the world’s second-largest maize producer. The pest spread to 25 
provinces this year and affected more than 1 million hectares, according 
to officials at the ministry. Sorghum and sugarcane crops have also 
been affected. 

The government is planning early deployment of prevention and 
control measures for 2020 and will build a long-term strategy for 
controlling the pest. – Reuters 

Sunflower oil spill affects environment
The Msunduzi River in KwaZulu-Natal was 
recently affected by a sunflower oil spill from a 
factory in Pietermaritzburg. Willowton Oil, which 
produces Sunfoil cooking oil, has been called 
upon to set up a disaster fund to mitigate the 
pollution emanating from the incident. 

Approximately 1,6 million litres of fatty oils 
and caustic soda ended up in the river. Caustic 
soda is corrosive and can cause burns to organic 
tissue. It becomes soapy when combined with 
fatty oils, making a river clean-up exceptionally 
difficult. Despite containment measures, the 
toxic mix reached Cato Ridge and the Umgeni 
River, which flows into Inanda Dam.

Water specialist Dr Anthony Turton from 
the Centre for Environmental Management at 
the University of the Free State says the clean-
up could take several years. In a statement, 
Willowton Oil said it was doing everything 
possible to contain the spill and remediate the 
affected environment. – GroundUp 
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ASF spreads to Vietnam
The African Swine Fever (ASF) outbreak 
has reached Vietnam, one of Southeast 
Asia’s largest, fastest-growing feed and 
livestock markets. 

The Food and Agriculture 
Organisation (FAO) of the United Nations 
estimates that 3,7 million pigs in Vietnam 
have either died or been culled due to 
ASF. This figure constitutes 13,6% of the 
27,3 million swine inventory Vietnam 
had entering 2019. Going forward, 
Rabobank projects Vietnam’s ASF 
swine losses to total between 5,5 and 
6,8 million pigs by the end of the year. 
Much of the pork produced this year will 
come from underweight pigs, which will 
reduce Vietnam’s 2019 pork production.

From 2018’s United States 
Department of Agriculture (USDA) 
estimates of 2,8 million tons, it is 
expected that Vietnam’s 2019 pork 
production will fall by 19,6% to 23,2%.  
– eFeedLink

Canada challenges China’s canola ban 
Canada is taking the first formal step to challenge China’s 
decision to restrict Canadian canola exports by taking the 
matter to the World Trade Organization (WTO). China, angry at 
Canada’s detention of Huawei Technologies executive Meng 
Wanzhou last year on a United States arrest warrant, blocked 
all imports of canola seed in March on the grounds that they 
contained pests.

In 2018 Canada exported $2,1 billion worth of canola 
seed to China, a market that accounted for around 40% of all 
Canadian canola exports. Canadian canola stockpiles surged 
to an all-time high this summer amid slumping sales to China. 
– South China Morning Post 

Growth predicted for India’s soy food sector
A report released by GlobalData titled Country profile: Dairy 
and soy food in India, revealed that a large, young population 
base with increasing disposable income is boosting the Indian 
dairy and soya food sector. The report reveals that the soya 
milk and soya drinks category is predicted to register the 
fastest value growth at a compound annual growth rate of 
10,6% from 2018 to 2023. 

The per capita consumption (PCC) of dairy and soya food 
in India increased from 16,4kg in 2013 to 19kg in 2018, higher 
than the regional level of 17,1kg, but lower than the global level 
of 31,6 kg in the same year. The PCC is expected to reach 21,5kg 
by 2023. – www.foodprocessing.com.au

Artificial sunflowers to harvest solar energy
Solar panels could be made from rows of tiny artificial sunflowers, known as SunBOTs, 
designed to automatically bend towards light. The stem of each SunBOT is made of 
a material that reacts to light, while the ‘flower’ at the top, made from a standard 
light-absorbing material commonly used in solar cells, harvests energy. Each 
SunBOT is less than 1mm wide.

When part of a SunBOT’s stem is exposed to light, it heats up and shrinks. This 
causes the stem to bend and point the artificial flower towards the light. The stem 
stops bending once SunBOT is aligned with the light because the bending creates a 
shadow that allows the material to cool down and stop shrinking. The SunBOTs can 
harvest up to 400% more solar energy than similarly designed but immobile panels. 
–www.newscientist.com

Kenyan peanut butter brands recalled 
The Kenya Bureau of Standards (KEBS) has suspended seven peanut butter brands 
from the market following high levels of aflatoxin. Manufacturers have also been 
directed to recall all their products from the market. According to KEBS, the Kenyan 
standard for aflatoxin is 15 parts per billion (ppb). The work permit that allows the 
named companies to use the standardisation mark has also been suspended.

“We have asked the manufacturers to put in place corrective actions in their 
processes to ensure that their products comply with the quality specifications 
in the standard,” reads part of the statement from KEBS.  It stated that the 
suspension will be lifted once the correction is confirmed. – Nairobi News
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By Izak Hofmeyr

The rise of the no-till movement 
over recent decades has 
led to a fresh approach in 
terms of modifying existing 
technology and equipment 

to simplify no-till. This resulted in 
innovation in multiple areas. 

Hendrik Odendaal junior of the farm 
Klippoort, on the banks of the Vaal River 
between Standerton and Villiers, says the 
term ‘no-till’ should be replaced with the 
term ‘conservation agriculture’. “No-till has 
evolved over time and no longer describes 
the philosophy behind the practice.”

According to Hendrik, conservation 
agriculture rests on several pillars, namely:
• Minimal soil disturbance.
• Maximum organic soil cover.
• Building a healthy micro-population in 

the topsoil.
• Having living roots in the soil year-round. 
• Using livestock to deposit manure and 

urine on the soil.
• Doing away with chemicals as far as 

possible.

Adaptation of planters
Hendrik believes that modernisation 
can be seen at each of these points. 
“Advances were first noticeable in 

planters. As fields are no longer ploughed, 
planters must be adapted to plant fields 
covered by a layer of organic mulch 
and with varying soil densities. No-till 
planters must be adapted to meet these 
challenges. Equipment manufacturers all 
approach these challenges differently. 

“The new planters must be equipped 
with blades that can cut through the 
organic mulch layer. The pressure on 
each planting unit must be controlled 
to maintain uniform pressure across 
all planting units. Furthermore, each 
planting unit must be able to distribute 
seed evenly and at a consistent depth, 
despite varying soil densities.” 

He explains that the aim during 
planting is to allow every seed to 
germinate within 24 hours of one 
another. This can only happen if all the 
seeds are planted evenly and uniformly.

Compacted soil layers 
The second aspect to be modernised is 
the way compaction layers in the soil 
are addressed. Initially, the use of a tine 
implement was considered inevitable. 
However, with the development of 
new cover crop cultivars, the trend is to 
penetrate and counteract compacted 
layers slowly and deliberately. The 

roots of different cover crop species, 
each of which react differently in the 
soil, is used to accomplish this task.

According to Hendrik, this new approach 
is still in its early stages. “Its effectiveness 
will have to be proven over time. Yet initial 
results are very positive. When studying 
such a compaction layer, small roots that 
penetrate the soil are visible. These roots 
will hopefully form channels that new 
plants with larger and stronger roots 
can utilise to break through the soil. 

“You need to maintain a balance 
between the economic realities, 
which make a good crop non-
negotiable, and long-term goals 
to enhance your soil structure.”

Structure of soil
He says one of the key goals of 
conservation agriculture is soil structure 
development. “Soil structure development 
is based on minimal soil disturbance and 
having green, photosynthesising plants 
on your fields for as long as possible. In 
addition, the organic mulch layer on the 
soil must be built up and the livestock 
factor incorporated into your management.

“However, all these elements are 
subject to the farmer’s ability to adapt. 
Nothing is set in stone. The farmer must 

No-till: Innovation brings progress

A new-generation no-till planter.

A luscious multi-species cover crop stand.
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be able to apply the principles in different 
ways depending on circumstances.”

Cover crops have been in use for some 
time and their existence is certainly 
not due to conservation agriculture. 
However, conservation agriculture 
has provided the impetus for the 
development of various new cultivars.

Use of chemicals
The use of chemicals – such as 
fertilisers, fungicides, insecticides 
and herbicides – is another area in 
which a marked change occurred. 

Hendrik says using cover crops in 
rotation with a row crop such as maize, 
wheat or soya beans has a noticeable effect 
on the soil. “The field gets a chance to 
rest because no chemicals are used when 
planting a cover crop. We find that predators 

and beneficial insects found on the plants, 
multiply rapidly. We also see an increase 
in fungal and dung beetle activity, and 
earthworms returning in large numbers.”

Even distribution
While there are no dedicated combines 
for no-till, combine heads had to be 
adapted to accommodate narrower 
planting rows. Heads that can handle 
any row width and harvest across 
rows have now been developed. 

One of the requirements of a combine 
under no-till conditions is that maize 
residues need to be distributed as 
evenly as possible on the soil after the 
cobs have been removed. Combine 
heads have been adapted to meet this 
requirement. Plant material is distributed 
as evenly as possible during harvesting 

to prevent too much variation (density 
and depth) in the mulch layer.

Although portable electrified fences 
are not a new concept, the increasing 
focus on conservation agriculture 
has led to innovation in this area. The 
accompanying effort of providing cover 
crops to cattle in a high-density grazing 
system, was a contributing factor. 

“One of the forerunners in the 
development of this technology was 
André Lundt of Beaufort West, who 
developed it to suit veld conditions in the 
Karoo. His patents or variations thereof 
are increasingly being marketed by 
manufacturers on a commercial scale.

“Examples include solar-powered 
pulsators of different capacities, material for 
fences, portable poles, pulleys that can be 
used to roll up fences, and electronic gates to 
simplify the movement of livestock,” he says.

Marketing of livestock 
One last aspect to consider is marketing 
opportunities for cattle, which is 
likely receiving more attention in the 
United States (US) than locally. Because 
cover crops ensure the year-round 
availability of good feed, the US market 
for so-called ‘nutrient-dense food’ has 
developed by leaps and bounds.

According to Hendrik, the Americans 
utilise cover crops to meet the growing 
demand for healthy food, known as nutrient-
dense food. “These types of food allegedly 
have several health benefits for humans. 
Naturally, the origin of this food is traced. 

“What the livestock that eventually 
end up as meat on consumers’ plates are 
fed, plays an important role in classifying 
those meat cuts as nutrient-dense 
food. The carbon footprint associated 
with the production process is also a 
contributing factor. However, we will 
have to see if this movement gains 
traction in South Africa on a large scale.

“There is also the issue of livestock 
production’s carbon footprint. In this 
instance conservation agriculture can 
potentially create a carbon-neutral footprint, 
which may even develop into a positive 
carbon footprint over time,” he says. 

For more information, 
phone Hendrik Odendaal junior 

on 082 877 3863.

Cattle on a cover crop in a high-density grazing system.

A combine head that can harvest across rows. 
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By Dr André Nel and Dr Safiah Ma’ali, ARC Grain Crops Institute

Farmer-led transformation 
of agricultural production 
systems based on conservation 
agriculture principles is gathering 
momentum globally as a new 

trend for the 21st century. Worldwide, 
the area under no-till is currently 
estimated at 157 million hectares. 

Since the 2008/09 season, conservation 
agriculture cropland has expanded at an 
average rate of 10 million hectares per 
year, which attests to the increased interest 
in this production method. The greatest 
rate of adoption has been observed in 
North and South America, Australia and 
Asia. More recently, an awareness of and 
support for conservation agriculture 
in Europe and Africa has increased.

Defining conservation agriculture
The principles of conservation agriculture 
include minimal soil disturbance 
(reduced tillage or no-till), retaining crop 
residues on the soil surface to produce 
a layer of mulch, as well as multiple 
cropping (such as crop rotation). 

Several studies have shown that 
conservation agriculture practices may 
induce higher soil organic carbon (C) and 
nitrogen (N) levels when compared with 
conventional tillage practices. By emitting 
less carbon dioxide and capturing more 
carbon in the soil, conservation agriculture 
helps counter the effects of global warming. 
Conservation agriculture slows down 
runoff and soil erosion, improves water 
infiltration and restores soil quality. This, 
in turn, improves the efficiency of grain 
production while enhancing sustainability.

In South Africa, the Western Cape 
has the best adoption rate, with nearly 
80% of producers owning no-till 
machinery. There is also a strong group 
of no-till producers in the Bergville 
and Winterton areas of KwaZulu-Natal. 

These areas lead the way in terms of 
conservation agriculture in the country. 

Sunflower conservation agriculture 
In North America, the no-till sunflower 
adoption rate varies. A 2011 survey 
showed that 100% of the sunflower area 
in South Dakota in the United States (US) 
was under no-till, with other states such 
as Vermont (88%) and Minnesota (78%) 
under conventional tillage. In the Canadian 
province of Manitoba, 100% of sunflower 
fields were conventionally tilled. There has 
been a positive trend during the past few 
years of more sunflower hectares being 
planted using no-till farming practices in 
the Great Plains region, which stretches 
across parts of the US and Canada. 

In the Pampas region of Argentina, 
the relatively low adoption rate of no-till 
sunflower production is attributed to a lack of 
information on agronomic practices. Owing 
to a lack of experience and knowledge, 
South Africa also lags in the conversion to 
conservation agriculture systems, especially 
in terms of sunflower production. While 
producers are eager to adopt conservation 
agriculture, the lack of local guidelines 
and experience hinders the process. 

Response to the no-till method
Several studies abroad have recorded 
how sunflower yield respond to 
conservation agriculture, particularly 
to no-till practices, and the results are 
contradicting. Higher no-till sunflower 
yields were recorded in two out of five 
years in Kansas in the US. In Spain, no-till 
only resulted in higher sunflower yields 
compared to conventionally tilled soil in 
dry years with less than 490mm of rain. 

Several researchers reported a neutral 
effect on clay soil. In Texas, sunflower 
yield showed no difference between 
tillage and no-till in clay-loam soil. The 

same is true for clay soil in North Dakota. 
On vertic soil in Morocco, the choice of 
tillage method did not affect sunflower 
yield. Similar results were found in Brazil, 
and on clay-loam soil in Turkey, Iran 
and the Pampas region of Argentina.

Reduced no-till sunflower yields are 
also reported. In Hyderabad in India, 
conventionally grown sunflower produced 
an 80% higher yield than no-till sunflower 
on a sandy clay-loam soil. Strip-tilled 
sunflower showed an 11% higher yield 
than no-till sunflower in Kansas in the US. 

A South African trial
Researchers at the Grain Crops Institute 
(GCI) at the Agricultural Research Council 
(ARC) conducted a three-year field trial 
in Potchefstroom. The trial, which was 
planted on Avalon soil, showed that 
tillage system and/or nitrogen fertilisation 
influenced plant height, biomass, as 
well as the N, phosphorus, potassium 
and sulphur content of the biomass, at 
different growth stages. Calcium content 
was the only variable unaffected by either 
tillage system or nitrogen fertilisation. 

During most seasons, either tillage 
system, nitrogen fertilisation or both 
affected the uptake of all elements, which is 
derived from the biomass and its elemental 

The performance of sunflower  
under conservation agriculture

Several studies have 
shown that conservation 
agriculture practices may 
induce higher soil organic 

carbon (C) and nitrogen 
(N) levels when compared 

with conventional 
tillage practices.
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concentrations. This indicates that the uptake 
of nutrients is affected by an interaction 
between seasonal weather, especially 
rainfall, as well as tillage and nitrogen 
fertilisation. No differences in diseases, pests 
and weeds were observed among tillage 
systems or nitrogen fertilisation rates. 

Tillage and sunflower seed yield
The mean sunflower seed yield under 
the no-till system was significantly lower 
(15%) than that of the tilled treatment in 
2013/14. This difference declined to an 
insignificant 9% in 2014/15, followed by 
the no-till system’s significant advantage 
of 34% over the yield of the tilled system. 

This result is probably a reflection of the 
typical trend often found in soil that is in 
transition from an unstable tilled system 
to a stable no-till system, where the soil’s 
physical, chemical and biological properties 
are at or close to its optimum. Additionally, 
the sunflower yield was higher under no-till 
conditions than under conventionally tilled 
soil during the 2015/16 season, which might 
be due to the drought. Similar results were 
noticed for the maize trials in North West.

Nitrogen fertilisation 
The results from the Potchefstroom 
field trial over three seasons indicated 
no significant interaction between 
tillage systems and nitrogen fertilisation 
rates. This indicates that the yield-to-
nitrogen-rate response curves of the 
tillage systems are similar, implying 
that any further increase of nitrogen 
fertiliser from the recommended 
initial application does not result 
in an increased yield (Figure 1).

Sunflower oil and protein content
With increased nitrogen application 
rates, the seed protein content improved 
during all seasons, confirming previous 
results. Different tillage systems have no 
significant effect on seed protein (Table 1). 

Tillage system and nitrogen fertilisation 
affected the seed oil content, but there 
was no interaction between the factors 
in one or more seasons, indicating 
that the effect of tillage systems and 

nitrogen fertilisation on the seed oil 
content is unpredictable (Table 2). 

 
In conclusion
The mean seed yield of the no-till system 
was significantly lower than that of the 
tilled treatment in the first growing 
season. This difference declined to an 
insignificant discrepancy in the second 
season, followed by the no-till system’s  
significant advantage of 34% over the  
tilled system’s yield. 

The seed protein content improved 
in all seasons with increased nitrogen 
application rates. Tillage system and 
nitrogen fertilisation affected seed oil 
content but showed no interaction. This 
lack of interaction shows that the effect of 
tillage systems and nitrogen fertilisation 
on the seed oil content is unpredictable. 

For more information, contact 
Dr André Nel on 018 299 6396 or 

send an email to nelA@arc.agric.za.

Figure 1: Sunflower yield response to 
different tillage systems and levels of 
nitrogen fertilisation.

Table 1: Protein content (g/kg-1) of sunflower seed as affected by soil tillage system 
and nitrogen fertilisation rates. 

N-rate
(kg/ha-1) Till No-till N-rate

(kg/ha-1) Till No-till N-rate
(kg/ha-1) Till No-till

2013/14 2014/15 2015/16

0 142 144 0 144 139 0 178 177

25 145 147 30 150 163 30 177 190

50 156 145 60 187 184 60 192 209

75 157 157 90 186 196 90 197 210

Tillage NS NS NS

Nitrogen ** ** *  

T x N NS NS NS

NS = Not significant, T = Tillage, N = Nitrogen 
*Significant at the 0,05 probability level and **0,01 probability level

Table 2: Oil content (g/kg-1) of sunflower as affected by soil tillage method and 
nitrogen fertilisation rates. 

N-rate
(kg/ha-1) Till No-till N-rate

(kg/ha-1) Till No-till N-rate
(kg/ha-1) Till No-till

2013/14 2014/15 2015/16

0 428 437 0 472 476 0 456 449

25 423 433 30 467 463 30 447 430

50 428 427 60 449 454 60 440 404

75 432 423 90 449 450 90 446 417

Tillage NS NS **

Nitrogen NS ** *

T x N NS NS NS

NS = Not significant, T = Tillage, N = Nitrogen 
*Significant at the 0,05 probability level and **0,01 probability level
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By Embrapa, the Brazilian Agricultural Research Corporation 

Many articles in the 
international press 
and even scientific 
papers have questioned 
the sustainability of 

soya bean production in Brazil. Many 
infer that the increase in production is 
directly proportional to the increase in 
deforestation in the Amazon rainforest. 

This article discusses the impact of the 
tariff war between the United States (US) and 
China on the international soya bean market 
and other similar allegations that soya bean 
production in Brazil is not sustainable. It also 
presents several reasons why soya bean 
production will not affect the Amazon forest, 
as the country has been prepared to continue 
increasing its production (not depending on 
short range intercurrences such as the tariff 
war), based on sound sustainable production 
systems, regulations and processes.

Soya bean cropping restrictions
The Brazilian legislation that regulates 
private land use and conversion, called 
Código Florestal or Forest Code, was issued 
by the National Congress on 25 May 
2012. According to this legislation, private 
landowners cannot use more than 20% 
of their property in the Amazon Biome 
for agricultural or other objectives, not 
considering the permanent preservation 
areas (riverbanks or any water course, 
hillsides or mountain tops and wetlands).

For example, a property with a total area 
of 100ha, where 20ha constitute a permanent 
preservation area, can only use 16ha (20% 
of the remaining 80ha) for agriculture or 
other objectives. The rest of the property 
should be kept with native vegetation 
under the penalties of the law. According 
to Brazilian legislation, it is perfectly legal 
to deforest the 16ha earmarked for use.

To demonstrate their commitment to the 
preservation of the Amazon Biome, private 

sector traders set even more restrictive 
standards by not accepting deforestation 
legally allowed by Brazilian legislation. 

Moratorium on soya bean cropping
This is specifically the case of the 
Soy Moratorium, a private initiative 
created in 2006. It is sponsored by the 
Brazilian Association of Vegetable Oil 
Industries (ABIOVE) and the National 
Association of Cereal Exporters 
(ANEC), which together account for 
the commercialisation of more than 
90% of soya bean produced in Brazil. 
The initiative has pledged not to buy 
or finance soya bean crops established 
in the Amazon Biome after 2008.

Almost 100% of the Brazilian soya 
bean produced in the Amazon Biome 
is being monitored by this initiative. 
Surveillance is aided by the National 
Institute of Space Research (INPE), which 
through periodic satellite images can 

identify soya bean farms with more than 
25ha that violate the moratorium. 

Between 2009 and 2017, illegally 
deforested soya plantations that do not 
follow the moratorium’s directives were 
identified on 64,3ha. This area represents 
roughly 0,17% of the Brazilian soya bean 
area. Growers that cultivate those 64,3ha face 
tremendous problems in terms of buying 
inputs and selling their product, as none of the 
traditional traders accept soya bean produce 
that does not comply with the moratorium.

Sustainable agriculture in Brazil
It is important to understand how 
Brazilian growers and the government 
will behave in order to keep pace with 
the sustainable development targets, 
according to the country’s commitments 
on international fora and with the 
recent history of Brazilian agriculture.

Considering all preserved areas, such 
as on-farm, Indian land, conservation units 

Does the increase in Brazilian soya bean 
production pose a threat to the Amazon?

Figure 1: Use and occupation of Brazilian land. (Source: Embrapa, 2019)
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and government owned, Brazil preserves 
66,3% of its territory, of which the original 
vegetation has remained untouched for 
millennia. Brazilian legislation severely 
restricts any use of the area, no matter 
if it is for agriculture or other use. 

According to Brazilian Federal Law 
12.651/2012, producers can only use up 
to 20% of the area of their property if it is 
located in the Amazon Biome, 65% in the 
Cerrado Biome, and 80% in the Atlantic 
Forest and Pampas Biomes. The producer 
is responsible for preserving the native 
vegetation on the rest of the farm under 
the penalties of the law, especially the 
so-called permanent preservation areas 
and the Legal Reserve, a forest reservoir.

In light of these aspects, a grower is 
enforced by law to preserve more than the 
legal minimum limits described above. Even 
for the legally permitted deforestation of a 
farm, the process is bureaucratic, tiresome 
and the permit is difficult to obtain; it is also 
required prior to changing the land use 
from native vegetation to other purposes. 

Brazilian growers preserve 25,6% of the 
Brazilian territory at their own cost (Figure 1).  
Embrapa estimated the value of this area 
in the land market at over $627 billion. If 
the growers were not legally forbidden to 
cultivate this area, the estimated annual 
gross income would be over $70 billion.

Key drivers for production expansion
In recent decades, Brazil has primarily 
increased its agricultural production in 
ways other than deforestation. These key 
drivers will continue for the expansion 
of production in coming decades:

• Use of degraded pastures, currently 
abandoned or underutilised due to 
migratory agriculture and former 
inadequate production systems, a 
phenomenon that occurred in the 
country before the 1970s. In the 1990s, 
Brazilian pasture area reached 220 
million hectares, 55 million hectares 
more than the present 165 million 
hectares. Even now, it is estimated that 
30 million hectares represent degraded 
pastures that can immediately be 
reincorporated for agricultural purposes.

• Conversion of good pasture area 
to agricultural use. The continuous 
improvement of zootechnical 
parameters and nutritional quality of 
pastures allows more cattle per hectare 
and earlier slaughter, meaning that 
Brazil is continuously producing more 
meat using progressively less area. It 
has been estimated that more than 
30 million hectares of presently used 
pastures will be available to crops in 
the next 20 years, regardless of the rate 
of increase in meat production.

• Improvement of pastures by inserting 
a year of agriculture between several 
years of occupation with cattle to enable 
investments in soil improvement, or 
using a production system called ‘crop-
livestock-forest integration’ (iLPF). This 
system uses a portion of a pasture area 
for agricultural purposes each year. In 
2016, an estimated 11,5 million hectares 
were cropped using the iLPF system.

• Agricultural intensification, meaning 
the use of two, sometimes three 
cropping cycles per year in the same 

area, implies reducing the area needed 
for the same agricultural production. 
The expansion of irrigation can further 
support intensification. It is estimated 
that at least 50% of the Brazilian grain 
area will be cropped under such an 
approach in the next decades, leading 
to reduced cropping area.

• Continuous growth of soya bean 
yield supported by technology-based 
improved production systems to partially 
offset the need for additional area.

Sustainable agriculture in numbers
The great expansion of Brazilian grain 
production started at the end of the 
1980s. From 1990 to 2019, the production 
of grains increased by 304%, with a 
yield increase of 145%, while the area 
expansion was limited to 66% (Figure 2). 

This way, Brazilian growers demonstrated 
the feasibility of expanding the agricultural 
production and increasing the crop yields 
instead of acquiring additional cropland. This 
trend will surely remain in the forthcoming 
years, not only because of legal restrictions, 
but mainly because growers understand the 
importance of preserving the environment 
and because increasing yield is financially 
more profitable than incorporating 
new areas, as this option implies higher 
investment and production costs. 

An analysis of the available data 
comparing deforestation of the Amazon 
region and the area used for soya bean 
cultivation demonstrates that while 
the soya bean area has expanded from 
2005 to 2018, deforestation has reduced. 
Based on the data, no risk of increasing 
deforestation rates in the Amazon region, 
or even in other native vegetation, due to 
soya bean production in Brazil is forecast. 

In order to cope with short- or long-term 
increasing market demands, including 
the tariff war between China and the US, 
Brazilian producers can expand soya bean 
production by increasing the yields of current 
soya bean plantations with available and 
future technology, and by reclaiming and 
occupying vast areas of degraded pastures.

This is an extract of a report 
published by Embrapa, the Brazilian 
Agricultural Research Corporation. 

For more information or to read the 
full report, visit www.embrapa.br.  

Figure 2: The evolution of area, production and yield of grain crops in Brazil. 
(Source: Conab, 2019)
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By Izané Crous, agronomist, Southern Oil (SOILL)

Climate was once again the 
biggest challenge for canola 
crops this year. Growing 
conditions in the Overberg 
and Southern Cape were 

optimal at the beginning of the season 
due to regular rainfall, which resulted in 
excellent crop establishment and growth. 

Unfortunately, optimal 
growing conditions 
were followed by a 
very dry July, August 
and September, which 
shortened the seed-filling 
stage to a large extent and 
therefore decreased the 
average yield potential 
to below average.

The Swartland region 
was not as fortunate 
as the Overberg and 
Southern Cape regions 
regarding rainfall at the 
beginning of the season. 
Luckily a shift in rainfall 
events occurred from 20 June, which 
improved crop stands to such an extent, 
that a record year for the Swartland 
region was once again expected 
for the 2019 season. Unfortunately, 
extremely high temperatures of more 
than 35°C during full bloom, which 
is a critical stage to establish yield 
potential, resulted in flower burn that 
shattered record yield expectations.

Crop performance
Canola producers still managed to 
impress with above-average yields this 
year. Where the correct cultivar was 

used in conjunction with sustainable 
management practices, yield averages 
of more than 1,8 tons/ha were achieved 
in all parts of the Western Cape. 

The total volume of canola production 
for 2019 was estimated at approximately 
100 000 tons compared to 109 707 tons 
in 2018. Table 1 compares the canola 
area planted and volumes for the three 
canola-growing regions in the Western 
Cape for the 2019 growing season to 
that of the 2018 growing season.

Despite persisting drought conditions, 
the area planted to canola continues to 
increase each year. The crop’s tolerance 
to drought conditions has proven the 
crop to be a trustworthy component 
of a crop rotation system with grains. 
Seed technology has also kept track 
of current conditions and continues 
to release short-growing, high-
yielding cultivars on a regular basis. 

For more information, email 
the author at izane@soill.co.za 

or visit www.soill.co.za.

Overview of the 2019 
Western Cape canola crop

The Overberg canola region received good rainfall 
at the beginning of this year’s growing season.

Crops in the Swartland region were expected to reach a record yield but 
extremely high temperatures shattered these expectations.

Table 1: Comparison of canola area planted and volumes for the three canola-
growing regions in the Western Cape. 

Region Total hectares 
(2018)

Total hectares 
(2019)

Yield in tons 
(2018)

Yield in tons 
(2019)

Overberg Agri (OVA) 22 165 22 760 43 017 30 301

Sentraal-Suid 
Co-operative (SSK)

23 195 26 624 30 297 32 833

Swartland 21 654 19 960 36 393 28 067

Total 67 014 69 344 109 707 91 201
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PANNAR’s sunfl ower hybrids incorporate the best genetic potential 
and technology on the market – for the past three years PANNAR has 
delivered fi ve out of the top ten sunfl ower hybrids in the ARC national 
trials. The diverse package includes conventional and CLEARFIELD® 
PLUS hybrids as well as a hybrid high in oleic acid. 

VERSATILE  SUNFLOWER HYBRIDS

® Registered trademarks of PANNAR SEED (PTY) LTD 
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South African producers can 
plant Pannar’s sunflower range 
with peace of mind, knowing 
that these hybrids possess 
the best genetic potential 

and technology on the market. 
Pannar’s sunflower hybrid package 

performs well across all the sunflower 
production regions of South Africa. Its 
comprehensive package includes a 
complete range of conventional and 
Clearfield® Plus hybrids and delivers 
excellent, stable performance and 
outstanding risk management.

Hybrid performance
Pannar’s range of high-yielding hybrids 
maintains an outstanding performance 
record in the field trials of the Agricultural 

Research Council 
(ARC). Proven 
leaders in stability, 
these hybrids have 
delivered five out 
of the top ten 
hybrids for three 
consecutive years. 

The conventional 
and Clearfield® Plus 
sunflower package 
is renowned for 
its performance 
and stability. 
Table 1 shows the yield probability 
as a percentage of the 2017/18 
season, while Table 2 shows it as an 
average of the 2016/17 and 2017/18 
seasons. It provides a good indication 

of the hybrids’ anticipated 
stability and reliability. 

Hybrid recommendations
Choosing a suitable hybrid 
package is one of the most critical 
and challenging management 
decisions farmers make each 
year. It is important to choose 
proven performers based on data 
from multiple years and trials 
across a large homogeneous 
area, to rule out variation and 
improve performance forecasts. 

Yield, stability and risk-
hedging all play an important 
role when selecting a hybrid. This 
is complemented by a hybrid’s 
agronomic traits and disease risk 
profile. Select a hybrid package 
with a variety of growth classes 
to diversify risk, and phase in new 
hybrids gradually. Requirements for 
hybrids differ from region to region. 

• Northwestern Free State (topsoil 
<10% clay): High-potential hybrids 
PAN 7080 and PAN 7160CLP serve as 
core plantings in the light sandy soil of 
the northwestern Free State and North 
West. These are complemented by 
PAN 7100 or PAN 7102CLP.

• North West and Limpopo (topsoil 
>10% clay): In the western and 
Limpopo production regions, the 
conventional hybrid PAN 7100  
and the Clearfield® Plus hybrid  
PAN 7160CLP are recommended as the 
main plantings. PAN 7080 and  
PAN 7057 as conventional hybrids and 
PAN 7156CLP as Clearfield® Plus hybrid, 
respectively, can be used as a package 
with each of the main hybrids.  

• Cooler, temperate production 
regions: Clearfield® Plus hybrids 
PAN 7160CLP and PAN 7102CLP are 
recommended as the core hybrids 
in the cooler, temperate production 
region. If a conventional hybrid is 
planted, PAN 7080 is the best choice, if 
planted on time.

For more information, contact 
the author on 082 570 8240.

Table 3: Recommendations for sunflower hybrids.

Clearfield® Plus 
hybrids

Conventional 
hybrids

Northwestern Free State 
(Topsoil <10% clay)

PAN 7160CLP PAN 7080

PAN 7102CLP PAN 7100

PAN 7156CLP

North West and Limpopo 
(Topsoil >10% clay)

PAN 7160CLP PAN 7100

PAN 7102CLP PAN 7057

PAN 7156CLP PAN 7080

Cooler, temperate 
production regions

PAN 7160CLP PAN 7080

PAN 7102CLP

PAN 7156CLP

A power-packed 
sunflower package

By Corné van der Westhuizen

Table 1: Yield probability as a percentage of yield 
potential (stability).

Hybrid Yield potential (tons/ha) for 2017/18

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

PAN 7080 20 35 46 64 78 87

PAN 7100 43 57 70 82 88 93

PAN 7102CLP 57 59 59 61 61 62

PAN 7156CLP 61 61 59 58 55 54

PAN 7160CLP 92 94 95 95 94 93

* Percentages in boldface indicate exceptional stability.

Table 2: Yield probability as an average of the 2016/17 
and 2017/18 seasons.

Hybrid Yield potential (tons/ha) for 2016/17 
and 2017/18

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

PAN 7080 17 27 40 56 70 82

PAN 7100 41 50 60 70 78 84

PAN 7102CLP 31 40 50 62 71 79

PAN 7156CLP 71 68 62 57 50 45

PAN 7160CLP 78 80 83 85 86 86

* Percentages in boldface indicate exceptional stability.
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By Alec Edwards and Lisa Rothman, University of the Free State

S clerotinia sclerotiorum is one 
of the most devastating soil-
borne plant pathogens and 
it affects more than 500 plant 
species, including important 

oilseeds and protein crops. This pathogen 
has become a significant threat to the 
production of crops such as sunflower 
and soya bean in South Africa. The 
primary sign of Sclerotinia is white, 
cottony mycelium with the subsequent 
production of melanised hyphal masses, 
and survival structures called sclerotia.

One of the primary reasons why control 
of Sclerotinia diseases is so difficult, is 
related to the biology of the pathogen 
and its complex interactions with the host 
crop and environment. Sclerotia can persist 
on plant debris or in the soil for extended 
periods of time. Eliminating these sources of 
inoculum from fields remains a challenge. 

Sclerotia can lead to the infection of 
plants by means of ascospores released 
from apothecia and by mycelial infection 
through the soil, both germinating from 
sclerotia under differential conditions. 
Recent research indicates that there 
is great potential in utilising micro-
organisms, plant extracts and resistance 
inducers (RIs) to control plant diseases.

Cultural control 
Current control of Sclerotinia diseases relies 
heavily on cultural practices and fungicides. 
Cultural control aims to reduce the number 
of sclerotia in the soil or to create conditions 
that are unfavourable for disease initiation. 

Examples of cultural control include 
crop rotation and lowering plant density. 
Limited fungicides are registered for control 
of Sclerotinia diseases in South Africa. 
Benomyl and Procymidone are used on 
peas and sunflower, whereas the latter is 
registered for soya bean. The cost of buying 
and applying fungicides, and the potential 

requirement for multiple applications 
are economic risks for producers. 

Fungicide efficiency is highly 
dependent on the ability to predict 
the infection establishment in the 
crop and correctly timing applications. 
Failure to correctly time applications 
can result in substantial losses to the 
producer. Furthermore, the irresponsible 
use of fungicides poses risks to the 
environment and human health.

Due to the risks and complexity 
surrounding chemical control, researchers 
investigated alternative methods for 
managing this pathogen. The use of 
biological control agents (BCAs) that directly 
parasitise the pathogen, have shown 
great potential. Researchers have also 
been focusing on utilising RIs to activate 
the inherent defence mechanisms of the 
host plant to reduce disease severity.

Possible control options
Trichoderma species are hyperparasitic 
against S. sclerotiorum. They are responsible 

for directly parasitising mycelial growth, 
inhibiting carpogenic and ascospore 
germination, as well as reducing apothecia 
density under laboratory conditions. 

Moreover, by-products produced by the 
fungi not only reduce disease incidence 
but also promote seedling emergence 
and increase soya bean grain yield under 
field conditions. However, different strains 
within species of the Trichoderma genus 
result in varying degrees of disease control.

Intense field and glasshouse studies have 
been conducted with the parasitic fungus 
Coniothyrium minitans, which is part of 
commercial formulations. Damage caused 
by S. sclerotiorum is reduced by infecting 
and degrading sclerotia in the soil. 

C. minitans is most effective when 
applied to the soil prior to planting and 
key to its success is its ability to persist 
and spread within the soil. However, some 
S. sclerotiorum strains produce varying 
amounts of oxalate (a determining 
factor of the pathogens virulence) and 
respond differentially to C. minitans. This 

Biological control of Sclerotinia diseases  
associated with oilseeds crops

Sclerotinia is a significant threat to crops such as sunflower and soya bean in South Africa. 
(Photo: MC Bester)
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mycoparasite remains one of the 
most promising control options for 
destroying field-borne sclerotia.

A two-year field study indicated 
that Pseudomonas cholororaphis 
and Bacillus amyloliquefaciens 
can be used to control Sclerotinia 
stem rot of canola. Results were 
comparable to Iprodione, an 
active ingredient of fungicides. 
In 2015 the sclerotia-inhabiting 
strain B. cereus SC-1 demonstrated 
potential in reducing the 
incidence of canola stem rot under 
controlled and field conditions. 

Bacillus species that indicated 
antagonistic activity against 
S. sclerotiorum also showed 
properties promoting plant 
growth. However, Bacillus 
strains only had significant 
impacts on disease reduction 
and growth promotion when they were 
applied in combination. The majority of 
characterised bacterial mycoparasites 
target ascospores and the growing 
hyphae of S. sclerotiorum. Typically, 
broth cultures and/or cell suspensions 
of the bacterial BCAs are applied to 
the crop’s above-ground organs.

A word of caution
Although the levels of control achieved 
in some of the above-mentioned 
experiments are comparable to that 
of synthetic fungicides, contradicting 
evidence does exist. The research 
published on BCAs that does not include 
field trials and/or show inconsistent results 
under field conditions must be considered. 
Thus, conclusions made about the efficacy 
of BCAs cannot always be accepted as the 
expected result under field conditions. 

Environmental factors influence the 
interaction of BCAs with the host and 
the pathogen, thus further field research 
and product development is needed 

to advance the effectiveness of BCAs 
within sustainable cropping systems. 
However, this does not take away from 
the inherent abilities of BCAs to inhibit 
and even parasitise this pathogen. 

The use of resistance inducers
As a result of the agricultural industry 
seeking sustainable crop production 
methods and relying less on chemical 
control, a recent interest in the use 
of RIs has been observed. A wide 
range of RIs exists and their primary 
effect is to trigger the host crop’s 
internal defence mechanisms. 

The mode of action of RIs are diverse 
but work on the same premise, activating 
the systemic acquired resistance (SAR) 
in plants. SAR leads to the initiation of 
different defence mechanisms ranging 
from reinforcing cell walls to increasing 
defence enzymes. The activation 
of SAR in plants leads to resistance 
against a broad range of pathogens.  

A well-known chemical inducer of 
plant defence is salicylic acid (SA) and 

its derivatives. 
Salicylic acid is 
effective at very 
low concentrations 
and induces plant 
growth promotion 
and yield, and 
increases microbial 
activity in the 

rhizosphere, the micro-environment 
surrounding the root system. 

SAR to S. sclerotiorum has been 
induced in mature kiwi fruit vines with 
SA applications and a pre-treatment 
of SA + SA-derivative reducing 
subsequent lesion size. This serves 
as a promising tactic to manage 
damage incurred by Sclerotinia 
diseases on high-value crops.

Chitosan as control measure
Chitosan is an abundant natural 
polymer with nontoxic, biodegradable 
and biocompatible properties. It has 
dual effects, controlling the ability 
of micro-organisms to sporulate, 
germinate and infect. It also induces 
defence responses in the host plant. 
Chitosan is known to enrich 

rhizosphere biodiversity. A richer 
rhizosphere diversity can lead to a 

disease- suppressive environment 
where micro-organisms can outcompete 
S. sclerotiorum. Low concentrations 
of chitosan and SA have been 
shown to inhibit mycelial growth 
of S. sclerotiorum in the laboratory. 
Inducing resistance leads to proactive 
protection and can lead to positive 
crop growth, yielding healthier plants.

Successful disease management
A plethora of evidence suggests 
BCAs and RIs have the potential to 
control Sclerotinia diseases. As with 
all disease management strategies, 
they too have limitations, requiring 
favourable environmental conditions 
to establish and be effective. They 
must also be applied prior to infection 
and sometimes as close to the event 
as possible, thus monitoring the 
environmental conditions is key to 
the success of disease management.  

Ultimately, the use of biological 
control requires an integrated approach, 
with a commitment to long-term 
establishment within a cropping system.

References available from 
Alec Edwards at EdwardsA@ufs.ac.za. 

For more information on 
Sclerotinia diseases, send an email 

to info@sclerotinia.co.za 
or visit www.sclerotinia.co.za.

Trichoderma species are responsible for directly parasitising mycelial growth, 
inhibiting carpogenic and ascospore germination, as well as reducing 
apothecia density under laboratory conditions. (Photo: Alejandro Alarcon)

Owing to the risks and complexity surrounding chemical control, 
researchers have investigated alternative methods for managing 
Sclerotinia. (Photo: LA Rothman)
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Kevin Reid, one of GWK’s faithful and long-
time cotton producers, has been planting 
cotton at Luckhoff in the Free State for so 
long, he makes it look easy.

Reid has been planting cotton for the 
past 26 years. However, like other cotton 
producers he has cultivated very little 
cotton since 2009/10 and has focused 
on other crops such as wheat, maize and 
lucerne instead. Owing to poor prices and 
an unfavourable exchange rate, the cotton 
industry in South Africa has experienced 
a severe slump and has become 
economically unsustainable. That said, 
things are looking up nowadays. 

“The harvest is exceptionally good and 
above average this year,” says Reid who, 
in addition to owning his own land, rents 
another farm in the area. Reid explains that 
it is important to rotate crops, which is why 
he plants a different crop every two years.

Cultivation climate
Cotton is known as a soft staple fibre 
that grows in a boll or protective capsule 
around the seed of the cotton plant. Cotton 
cultivation requires enough rain until the 
pods begin to open, followed by drought.

“It is difficult to find the perfect climate 
for cotton, but we are privileged to be 
in an area with abundant sunlight. After 
all, the Northern Cape and the Free State 
are known for their excellent climates for 
cotton cultivation. The hotter the sun, the 
whiter and stronger the fibres produced 
by the plant,” he explains.

Reid believes that cotton is a crop 
that makes economic sense as it has a 
high value per millilitre of water and 
requires approximately 700mm of rain 
per season.

Cultivation method
During the preparation of a cotton field, 
the soil is loosened and a fine, firm seedbed 
is prepared. “The irrigation system applies 
enough fertiliser throughout the season 
and weeds are also controlled,” he says.

Just before harvest time, cotton plants 
are sprayed. As a result, bolls are forced to 
open and the plant sheds its leaves. After 
harvesting, cotton plant residues are finely 
chopped and ploughed deep into the soil 
as fertiliser for the next planting.

“Cotton is known as an excellent 
crop for crop rotation. Wheat and maize 

do much better after a cotton harvest 
as cotton’s taproot removes all the old 
fertiliser from the fields before maize and 
wheat are planted,” Reid explains.

According to Reid, the length of the 
cotton fibre determines the quality and 
price of the cotton produced. The longest 
fibres are woven into cotton fabric of the 
highest quality. He says that cotton fibres 
are approximately two to four centimetres 
long. “About nine-tenths of these fibres 
consist of cellulose, a durable carbohydrate 
found in all plants, while the remainder is 
made up by water and other substances.”

From plantation to clothing
“Processing is simple. The cellulose 
fibres are separated from the seed and 
transformed into cotton yarn, which is 
woven into textile fabric. A cotton gin 
separates the harvested cotton fibres and 
seeds. The fibres are then compressed 
into bales before being placed in 
protective bags, ready to be taken to the 
factory,” he explains.

Many household products, such as 
cooking oil, margarine, soap, soap powders 
and linoleum, are made from cotton oil.

The merits of cotton for  
crop rotation

Do not underestimate the value cotton has for your welfare and wellbeing. After all, it is the raw 
material from which many of the jackets, shirts, denims and dresses we wear are made!

By Charné van der Merwe

GWK Cotton
GWK Cotton creates ideal opportunities for its growers to get involved in cotton cultivation. These opportunities include access to 
infrastructure, such as a ginnery at Modder River and John Deere cotton pickers, in the GWK service area.

GWK offers comprehensive services to producers. These include harvest financing, agricultural services and research, harvesting of 
cotton fields, logistical support, processing of raw cotton into ribbon and seed, as well as marketing to local and international buyers.

For more information, contact GWK on 053 298 8457 or email Fanus Linde at fanusl@gwk.co.za.
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S clerotinia sclerotiorum is a fungal 
disease that was accidentally 
introduced to South Africa. This 
pathogen can cause devastating 
yield losses for producers and 

is difficult to eradicate. Producers in the 
Highveld only became aware of it in the 
early 1970s, especially on sunflowers. 
The fungus is present throughout the 
country and causes significant damage 
to especially soya beans, sunflowers, dry 
beans, and various vegetable crops. 

The fungus itself
Sclerotinia sclerotiorum attacks as many 
as 361 broadleaf species and new host 
plants are still being added to the list. 
Most broadleaf weeds on the Highveld 
are also affected by the fungus. These 
weeds must be controlled in other 
crops to prevent the fungus from being 
transferred to soya bean crops.

Sclerotia, fruiting bodies formed 
by the fungus, are resistant to adverse 
environmental conditions and can 
survive in soil for between seven and 
ten years. If sclerotia occur near the 
roots of sunflower plants, they form 
mycelia that invade the roots and cause 
the plant to die. A cross-section of 
such a plant shows typical sclerotia in 

the stem. In contrast, Sclerotinia does 
not attack the roots of soya beans.

Sclerotia present in shallow soil will 
germinate under cool, humid conditions 
to produce apothecia, small mushrooms 
of approximately 1cm high, which in turn 
release millions of ascospores. Up to 20 
apothecia can develop from one sclerotium. 
These apothecia form during late summer 
and can live for up to 10 days, while wind can 
spread ascospores as far 500m. These spores 
survive for up to 20 days before germination. 

Contamination of soya plants
Soya bean plants are contaminated when 
ascospores land on the flowering parts, 
and contamination is only possible when 
the flowers are dying off. All sclerotia 
do not germinate every season. Those 
that lie deeper than 50mm below the 
soil do not germinate, or their apothecia 
do not protrude above the soil surface 
to release spores. Many sclerotia only 
germinate after being brought back to 
the surface after several years by tillage. 
It has also been proven that 75% of all 
sclerotia that were 300mm underground 
can still germinate after three years.

Contamination only occurs when the 
climatic conditions are favourable, and the 
soya beans are at the right stage of growth. 

Control measures
The wide range of host plants of 
Sclerotinia sclerotiorum complicate 
the effective and practical control of 
this disease. Experts agree that the 
following control methods can reduce 
the harmful effects of the disease:
•  Use only healthy, certified 

sclerotium-free seeds.
•  Ensure that the control of 

broadleaf weeds is thorough and 
that they do not occur in crops 
used for crop rotation.

• Combines used in contaminated fields 
should not be used in healthy fields. 
If contaminated fields are harvested, 
machines must be cleaned thoroughly 
before other fields are harvested.

• Crop rotation with non-susceptible 
crops such as maize and sorghum 
(grassy crops) will help to reduce disease 
pressure. Currently, this method is an 
effective way to control the disease. 
However, broadleaf weeds must be 
controlled if this method is to be used.

• Working contaminated material deep into 
the soil can help, especially if it is followed 
by shallower tillage afterwards to avoid 
bringing the sclerotia to the surface.

• Preventative spraying with registered 
chemicals at the reproductive (R1) 
stage of the plant is currently the best 
preventative solution. 

• Wider rows sometimes help create 
adverse conditions for the formation of 
apothecia but are not always effective.

• Registered biological products have 
been shown to reduce the incidence of 
the disease.

Research has shown that spraying at the 
right stage results in only a 45% reduction 
of the disease. Therefore, all measures 
must be used simultaneously to control 
the disease and keep disease pressure low. 
Research also shows that contamination 
of between 15 and 20% does not result in 
soya bean yield losses, but contamination 
of between 20 and 30% can result in yield 
losses of between 0,087 to 0,37 tons/ha.

Genetic resistance therefore appears 
to be the most effective method of 
overcoming the problem. Extensive research 
is being conducted to develop soya bean 
plants that contain resistant genes. 

For more information, contact 
PIONEER at info.rsa@pioneer.com.

Control measures  
for Sclerotinia on soya bean

By PIONEER Agronomy

Sclerotinia sclerotiorum (Photo: Daren Mueller, Iowa State 
University).
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By Dr Charlie Reinhardt

How glyphosate will survive 
changes in herbicide use

Most commercial crop 
producers the world 
over will likely agree that 
glyphosate deserves 
to be hailed a once-in-

a-century herbicide. In stark contrast, 
many politicians and activists who lobby 
against genetically modified crops, 
specifically crops that are Roundup 
Ready® or glyphosate resistant (GR), 
are bent on seeing the demise of two 
technologies that revolutionised crop 
and food production in the era of 
modern agriculture. 

An article titled Are herbicides a once-
in-a-century method of weed control? 
makes a case for herbicides being an 
exhaustible resource that can be depleted 
through use, due to the scourge of 
herbicide-resistant (HR) weed. The article 
cautions that a paradigm shift in weed 
management strategies is required 
for glyphosate and other important 
herbicides to remain valuable tools for 
sustainable, profitable crop production. 

The advent of GR crops with Roundup 
Ready® soya beans in 1996 prolonged and 
accelerated glyphosate use at a time when 
Monsanto’s patent rights on glyphosate 
were about to lapse after it came on 
the market in 1974. Unfortunately, the 
first GR weed, Lolium rigidum (rigid 

ryegrass), was also reported in Australia 
in 1996. Since then, the number of GR 
weed species has increased to 45.

Herbicide-resistant weeds
To put the number of GR weeds into 
perspective, there are currently a total of 259 
weed species for which herbicide resistance 
has been proven. Herbicide resistance 
exists in 23 of the existing 26 herbicide sites 
of action. Some 167 different herbicides 
are involved in 93 crops in 70 countries. 

As far as herbicide groups based on 
sites of action are concerned, the group 
that inhibits the acetolactase synthase 
(ALS) enzyme leads the pack, with 
resistance reported in 162 weed species. 
The groups that inhibit photosynthesis 
come in a close second with little more 
than 100 weeds. However, due to the 

enormous scale of glyphosate use in 
the United States, the estimated costs 
of GR weeds in maize, cotton and soya 
beans have reached $1 billion per year.

Fundamental to the ‘wicked’ 
nature of the herbicide resistance 
phenomenon is the perplexing irony 
that glyphosate’s success and popularity 
have been the strongest drivers for the 
selection of resistance in weeds. The 
domination of glyphosate as a weed 
control method inevitably reduced 
not only diversity in herbicide modes 
of action employed on crop fields, but 
also in non-chemical control practices 
such as mechanical weed control. 

This scenario is not limited to GR crop 
systems, but also fits snugly with zero-
tillage practices where herbicide use is 
the only effective option. Against this 
background, it could seem inconceivable 
that the dire consequences of over-reliance 
on, and over-use of, a single weed control 
measure were overlooked, and for so long.

It could be argued that the sheer 
brilliance of glyphosate and its spin-off 
GR crop technology were irresistible in 
light of benefits such as lowered input 
costs, broad-spectrum weed control, zero 
risk to following crops due to negligible 
persistence in soil, and zero toxicological 
consequences for the environment. 

The surest way to secure 
the future of herbicides 

for sustainable, profitable 
crop production is to 

incorporate their use into 
precision agriculture.
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An overdue paradigm shift
The seemingly endless struggles of 
producers and weed control practitioners in 
relation to HR weeds have recently attracted 
the attention of economists and sociologists 
alike. A broader, holistic approach to dealing 
with this ‘wicked’ problem is required.

Economists recognise that the efficacy 
of any pesticide, including herbicide, 
is an exhaustible resource that can be 
depleted through use over time in much 
the same way as the exploitation of 
minerals, petroleum, water in aquifers, or 
the management of antibiotic resistance.

No novel herbicide modes of 
action have been developed for more 
than 30 years, and the pipeline for 
new chemistry reaching the market 
appears to be severely constricted 
for the foreseeable future. It can take 
seven to ten years from patent filing 
to commercialisation, and research 
and development costs can reach 
$200 to $300 million per compound. 

Patenting issues
This delay in the process halves a typical 
patent length of 20 years, and hence, 
the combination of time and cost could 
be a disincentive for developing novel 
chemistry. Further limiting the prospects 
of new chemistry is the reduction in 
chemical companies trying to develop new 
herbicides, from 45 in 1970 to four in 2018.

Alternative weed control methods such 
as cover crops, organic mulches and crop 
rotation are not patentable. Therefore, 
the private sector’s funding of research 
and development is limited. In contrast, 
patentable innovations for mechanical 
weed control include harvest weed seed 
control, a method that was invented in 
Australia, as well as drones and robotics. 

Social value is associated with the 
integration of weed control tactics 
that are not patentable. Hence, public 

funding for research in this area is likely 
to be forthcoming from government 
research institutions, universities, 
non-governmental organisations 
and organised agriculture. 

History of herbicide resistance
In dealing with HR weeds on-farm, 
there is evidence that ‘techno-optimism’ 
lulls producers into a false sense of 
security based on historical assistance 
provided by herbicide companies 
through the rapid introduction of new 
chemistry to deal with HR weeds.  

When resistance to triazine herbicides, 
such as atrazine and simazine, surfaced in 
the 1970s, new chemistry in the form of ALS-
inhibiting herbicides, such as chlorsulfuron, 
became available. However, weeds resistant 
to ALS-inhibiting herbicides were first 
recorded in 1978, and resistance to the then 
latest new chemistry, the ACC-inhibiting 
herbicides, was recorded in the 1980s.

In the 1990s, when cases of resistance to 
all the aforementioned and other important 
modes of action increased at an alarming 
rate, hope for solutions fell on glyphosate 
and the brand-new biotechnology of 
GR crop varieties. Unfortunately, the 
first case of glyphosate resistance in a 
weed species was confirmed in 1996. 

By the year 2000 it had dawned on all 
stakeholders that novel chemistry was no 

longer going to come to the rescue, at least 
not in the short term. With the realisation 
that ‘old’ chemistry would have to be 
optimised, and in some cases resurrected, 
the value of combining different modes 
of action in the same spray tank was 
recognised and became best practice.

Ready-formulated mixtures and tank 
mixtures became popular, the latter 
sometimes to the extent that unregistered 
mixtures are concocted which either 
fail to control weeds or injure crops. 

Solutions to the problem
Third-generation HR crops that combine 
glyphosate traits with other herbicide 
traits (Table 1) signalled the end of the 
‘Roundup Ready revolution’. The preceding 
second-generation GR crops involved 
improvements by Monsanto (now 
Bayer) to first-generation technology.

Table 1 indicates the triple HR crops with 
resistance to glyphosate and glufosinate 
plus another herbicide contributing a third 
mode of action that are the most prominent 
nowadays. Will such biotechnology 
eradicate herbicide resistance? Robert 
Fraley, executive vice-president of 
Monsanto at the time it was taken over 
by Bayer, is positive it can be achieved by 
2050. However, as can be expected, not 
everyone fully agrees with this projection.

The surest way to secure the future 
of herbicides for sustainable, profitable 
crop production is to incorporate 
their use into precision agriculture. 
Integrating herbicides with biological, 
cultural and mechanical control methods 
will bring much-needed diversity into 
weed management strategies. 

Avoid relying on a single practice, 
whether chemical, cultural, biological or 
mechanical. The highest level of precision 
at all stages of herbicide use will certainly 
reap the rewards. Only in such a setting 
will magnificent ‘old’ herbicides such as 
glyphosate continue to render an invaluable 
service to producers and society.

Prof Dr Charlie Reinhardt is dean of the 
Villa Academy, extraordinary professor in 
weed science at Stellenbosch University, 

and project leader in the SAHRI at the 
University of Pretoria. For enquiries and 

references, contact him on 083 442 3427 
or dr.charlie.reinhardt@gmail.com.

Table 1: Key commercial genetically modified (transgenic) multiple HR crops. 
(Source: JM Green, 2018)

Herbicide types Crops made resistant

Glyphosate + glufosinate Soya beans, maize, cotton

Glyphosate + glufosinate + 2,4-D Soya beans, cotton

Glyphosate + glufosinate + dicamba Soya beans, maize, cotton, wheat

Glyphosate + glufosinate + HPPD-inhibitors Soya beans, cotton

Glyphosate + glufosinate + 2,4-D + ACC-inhibitors Maize

Avoid relying on a single 
practice, whether chemical, 

cultural, biological or 
mechanical. The highest 
level of precision at all 

stages of herbicide use will 
certainly reap the rewards.
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For references or more 
information, send an email to 

admin@worldfocusagri.com or 
visit www.worldfocusagri.com. 

Article by World Focus Agri

An alternative to conventional lime

Ultrafine lime or gypsum is 
preferred to conventional 
lime for its superior 
handling, ease of application 
and results. Ultrafine lime 

also achieves a more even and thorough 
application. This allows the calcium 
carbonate, the effective neutralising 
ingredient in limestone, to come into 
contact with and neutralise as much 
hydrogen in the soil as possible. Better 
coverage means that more hydrogen is 
neutralised or eliminated, which results 
in higher potential hydrogen (pH). 

Ultrafine vs conventional lime
The difference between ultrafine 
lime and conventional lime is in 
the particle size. Ultrafine lime is 
difficult to make because it consists 
of insoluble limestone particles. 
Limestone on its own does not 
suspend very well in water. 

Ultrafine lime or gypsum in 
combination with suspension agents 
can go into suspension with water. 
This means that the ultrafine lime or 
gypsum can be used in sprayers and 
hydroseeders. It can also be applied 
through centre pivots, drip and micro-
irrigation systems. Limited agitation 
is necessary due to the suspension. 

Advantages of ultrafine lime 
• The increased reactive surface ensures 

an accelerated reaction time and a 
higher electrostatic charge for element 
or energy transfer.

• It initiates an instantaneous change of 
calcium (Ca): magnesium (Mg) ratio, 
acid saturation and cation exchange 
coefficient (KUK).

• The macro-nutrient Ca becomes 
available due to chemical and 
biological reduction reactions of Ca/Mg 
carbonates.

• It includes nitrogen (N) with improved 
nodulation in legumes and N fixation in 
free-living bacteria.

• It increases microbial life and activities 
with faster degradation of organic 
matter and more effective release of 
nutrient elements, specifically N.

• Soil texture and structure is improved.
• It leads to increased water penetration 

and moisture retention.

Comparing types of lime
Lime that raises soil pH the most, relative 
to the total cost of liming (lime + freight + 
spreading), will be the most cost-effective. 
The dominant cost component of liming 
is freight, which means a smaller amount 
of a higher quality product will reduce the 
overall cost. Quality or the effectiveness of 
lime per ton, is determined by two factors: 
neutralising value and particle size.

The neutralising value (NV) of lime 
represents the purity of the lime, based 

on a scale of percentage of calcium 
carbonate (pure lime). Lime with an 
NV of 90% will be 50% more effective 
than lime with an NV of 60%, given 
the same particle size distribution.

Do the homework
Before you buy lime, find out exactly what 
you are buying. Look at the specification 
sheets for particle size distribution and 
NVs and do the calculations. If you are 
looking at a blend, check the proportions 
of the various ingredients and look at 
the specification sheets for the different 
components. This way you can see 
what you are paying for and determine 
whether it would be more economical 
to buy the components separately. 

Finer lime neutralises soil more effectively 
than coarser lime, and the pH rise from finer 
lime is greater than from coarser lime. 

Acid eats away the surface of the 
lime particle and dissolves lime in soil. 
When the acid attacks the lime particle’s 
surface, carbonate, which neutralises 
the acid, is released. This neutralises the 
soil next to the lime particle, which is 
then prevented from dissolving more 
lime. The lime particle sits in a pocket of 
neutralised soil and is no longer effective.  

Don’t be fooled into comparing lime 
particles by shaking them in liquid. 
Coarse lime particles remain in contact 
with fresh acid and therefore continue 
to dissolve – this does not happen in 
the soil. Lime particles smaller than 
0,5mm are most effective at raising 
the soil pH. Choose your lime based 
on particle size but check the NV of 
the fine particle fraction to ensure that 
it is lime, and not clay, you are buying.

A schematic comparison between fine and coarse 
lime. Fine lime particles raise soil pH far more 
effectively than coarse lime particles.
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By Johann Strauss, lecturer: Agricultural Economics, Faculty of Natural and Agricultural Sciences, University of the Free State

The US-China trade war  
and its impact on soya bean imports 

In February 2018, after he was elected, 
and after several rounds of talks between 
the presidents of the two countries as well 
as investigations into different kinds of 
American imports, the US implemented 
a 30% tariff on all solar panel imports 
(excluding Canada) as well as a 20% tariff on 
washing machines. The total value of tariffed 
goods amounted to more than $10 billion.

In the following month, the US imposed 
tariffs ranging from 10 to 25% on steel and 
aluminium imports from certain countries 
(including China) and filed a case against 
China for their discriminatory licencing 
practices with the World Trade Organization.

In retaliation to the US steel and 
aluminium tariffs, China fired its first shot in 
the trade war on 2 April 2018 by imposing 
tariffs (ranging from 15 to 25%) on 128 
products (worth $3 billion), including 
fruit, wine, seamless steel pipes, pork and 
recycled aluminium. This was followed by a 
25% tariff on another 106 products, worth 
$50 billion, on 4 April. US soya beans was 
one of these casualties.

This should not have come as a big 
surprise to the US, as China made it clear 
as far back as September 2017, that 
soya beans could be hit in a US-China 
trade war. After the announcement, the 
Chicago Mercantile Exchange Soybean 
Futures plummeted, as illustrated in 
Figure 1.

Winners and losers
What is the effect of a 25% tariff on US soya 
bean imports to China for both countries?

The US and Brazil are the two largest 
soya bean producers and exporters globally. 
US production was 117 million tons in 
2016, while Brazil produced 114 million 
tons. China is the world’s largest soya bean 
importer and imported 94 million tons in 
2016, approximately 65% of all global soya 
bean imports.

Figures 2 and 3 illustrate total US soya 
bean exports, as well as exports to the 
most important destinations.

It is clear from Figure 2 that US soya 
bean exports dropped by 10 million tons 
between 2017 and 2018 (before and after 
Chinese soya bean tariffs). In terms of 

specific countries (Figure 3), exports to 
China were halved from 2016 to 2019; 
however, exports to other major export 
destinations have increased considerably.

Longer-term economic effects
An article by Farzad Taheripour and Wallace 
E Tynerin on the Choices Magazine website, 
attempted to quantify the longer-term 
(over five years) economic effects on 
maize and soya beans of a 25% Chinese 
tariff on US soya bean imports. They used 
the Global Trade Analysis Project Biofuels 
(GTAP-BIO), a well-known global economic 
model, to evaluate the global economic 
impact of Chinese tariffs on US soya beans. 

The simulations made with this model 
determine, among other outputs, changes 
in demand and supply of goods and services 
and their prices in each region; changes 
in bilateral trade among all trade partners 
for goods and services; and changes in the 
allocation of resources and in economic gains 
or losses (economic welfare). 

Economic models usually use trade 
elasticities to simulate trade relationships 
among trade partners worldwide. Smaller 

In 2011, before running for 
president of the United States 
(US), Donald Trump tweeted: 
“China is neither an ally or a 
friend – they want to beat us and 
own our country.” In 2016, while 
campaigning for the Republican 
Party’s presidential nomination, 
he said: “We can’t continue to 
allow China to rape our country 
and that’s what they’re doing. It’s 
the greatest theft in the history 
of the world.” These are just some 
of the statements Trump made, 
criticising China’s trade practices. 

Figure 1: US soya bean prices (cent/bushel).
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trade elasticities imply less reaction among 
trade partners in response to changes in 
economic variables (such as tariffs or other 
trade restrictions), and larger elasticities 
allow for larger responses. The projections 
of these models depend on the sizes of the 
trade elasticities. Two sets of applicable 
trade elasticities were used in the article 
to determine the lower and upper limits of 
the impact of such a tariff.

The results of this model show that US 
soya bean exports to China will decline by 48 
to 91%, while exports to the rest of the world 
will increase by between 15 and 64%. The 
overall effect (total US soya bean exports) 
will show a drop from 24 to 34%. US soya 
bean production will fall by 11 to 15%, with a 
limited positive impact on world production 
(0 to 0,5%). US soya bean producer prices will 

be negatively affected by 4 to 5%.  
In the case of maize, a 25% Chinese 

tariff on US soya bean imports should lead 
to an increase in US maize production of 
1,2 to 1,7%, with a negligible price impact. 

This model was also used to calculate 
changes in economic welfare. It was no 
surprise to see a drop of $2,2 to $2,9 billion 
in US economic welfare. It was, however, 
interesting to see that Chinese economic 
welfare also declined by $1,7 to $3,4 
billion per year. The model therefore 
showed that the 25% Chinese tariff on US 
soya beans is a lose-lose proposition for 
both China and the US.

Effect on South Africa
When compared, South Africa has an 
annual soya bean production of less 

than 2% of either the US or Brazilian 
crop. From where, or at what tariff, 
China imports soya beans, it is unlikely 
to have a direct influence on the 
South African soya bean industry. 

South African soya bean prices are, 
however, linked to international prices 
via import and export parity price 
levels. Import parity is the price level 
at which it becomes cheaper to import 
soya beans, rather than buying it locally, 
while at export parity price levels, it is 
more profitable to sell soya beans in the 
international market, rather than locally.

If the 5% reduction in US soya bean 
prices as calculated by the GTAP-BIO 
model is used as guideline, it will 
translate to a R200 per ton reduction 
in import and export parity prices at 
current international price and exchange 
rate levels. Whether this reduction 
is already reflected in local prices, or 
whether it is still to come, is a difficult 
question to answer.

In conclusion 
As is the case with ‘normal’ wars, 
there are no winners in trade wars – 
there are only losers. Soya beans in 
South Africa are not affected by the 
US-China trade war in any obvious 
way. The real cost could perhaps be 
hidden in the cancelled construction 
of a soya bean processing plant due 
to the extra uncertainties of a trade 
war, or other shelved investment 
decisions unknown to us. 

References available from the author. 
For enquiries, contact Johann Strauss on 

051 401 2824 or straussjs@ufs.ac.za.

Figure 2: US soya bean exports.

Figure 3: US soya bean exports by destination.
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By Ikageng Maluleke, agricultural economist, Grain SA

Soya bean prospects  
for the next growing season

Global soya bean production 
for 2019/20 is expected 
to tentatively drop by 5% 
year-on-year (y/y), due 
to the smallest United 

States (US) harvest expected over six 
seasons, with gains elsewhere only 
offsetting this drop marginally. 

According to the United States 
Department of Agriculture (USDA), US 
production in 2019/20 is forecast at a 
six-year low of 96,6 million tons, with the 
drop due to severely reduced hectares 
and below-average yields as indicated by 
weekly conditions reports. Harvesting was 
well below-average. In addition, there was 
cold, snowy weather towards the end of 
October in parts of the US, which posed 
threats to yields and quality, especially in 
fields that lacked maturity. 

Global soya bean outlook
The International Grains Council (IGC) 
has reported that Argentina has started 
planting soya bean for the 2019/20 
season, with only a few fields planted 
in the core production areas. The 
weather in central and eastern Argentina 
continued to be conducive, whereas 
the south and west remained too dry. 

Nevertheless, producers will likely 
plant more soya beans due to lower 

production costs compared to alternative 
options. Plantings are expected to expand 
by 3% to 17,5 million hectares. Planting 
of Brazil’s crop was also underway at 
the time of writing this article, with a 
forecast of regular rain in some regions, 
while other core states are drier than 
normal, making progress slower than 

previous years. The optimal planting 
period for the country is from 8 October 
until 31 December. Certain areas are still 
hoping for an excellent soya bean crop in 
2019/20. Official forecasts point to a 13th 
annual increase in hectares. 

Consumption for 2019/20 is anticipated 
to grow to a new high, reflecting an 

Table 1: World soya bean supply and demand. 
(Source: USDA 2019)

2018/19 2019/20*

Estimate 
(million tons)

3 October 
(million tons)

Production 364 346,2

Supply 408,9 408

Consumption 352,1 360

Trade 150,3 150

Ending stocks 61,8 48,2

*Forecast

Figure 1: Soya bean production in South Africa. (Source: Grain SA)

Table 2: Local demand for soya beans. (Source: Grain SA, NAMC 2019) 

Commercial demand

2018/19 2019/20

Processed

Food 25 005 25 500

Feed (Full-fat soya) 218 973 230 000

Crushed for oil and oilcake 1 054 566 1 160 000

Other consumption

Withdrawn by producers 567 750

Released to end consumers 431 450

Seed for planting purposes 10 600 11 000

Total South African soya bean demand 1 309 902 1 428 300

Exports 32 810 4 000

Total commercial demand 1 342 712 1 432 300

Ending stocks 502 241 224 286
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increase in demand for countries such as 
Argentina, Brazil and China (Table 1). Global 
trade is expected to remain relatively 
unchanged at 150 million tons, with a drop 
in Argentina’s soya bean needs offset by 
increases in import forecasts for several 
countries, including China. 

Moreover, the global soya bean market 
remains uncertain due to the continuing 
US-China trade dispute. In terms of global 
stock levels, the drop in US production will 
significantly reduce US carryover stocks, 
with major exporting countries expected to 
have half of their inventories, leaving global 
stocks nearly 22% smaller y/y.  

Local soya bean outlook
According to the Supply and Demand 
Estimates Committee (S&DEC), South African 
soya bean supply for the 2019/20 season is 

projected at 1,67 million tons; this includes 
an opening stock level (at 1 March 2019) of 
502 241 tons. Local commercial deliveries 
are expected to be 1,17 million tons, with 
soya bean imports 9 000 tons and a surplus 
of 5 000 tons. The estimated area planted 
to soya beans in South Africa is 730 500ha, 
with an expected yield of 1,6 tons/ha.

According to the Crop Estimates 
Committee (CEC) report, the intention to plant 
soya beans for 2020/21 shows an increase of 
2,05% or 15 000ha compared to the previous 
season – from 730 500ha to 745 500ha. 

Over the past decade, soya bean 
production has been on the rise among 
summer crops. It has been a good 
alternative for maize as it compares well 
in terms of profitability, especially for 
drought-prone areas in the North West 
and parts of the Free State. 

Although the soya bean area has been 
expanding substantially, yields remain 
low. In order to achieve good yields, the 
assumption is that there should be good 
rain and improved cultivars. It is expected 
that the breeding and technology levy 
for soya beans will accelerate yield gains 
in future. The choice to plant more soya 
beans in the coming season can also be 
attributed to the movement of the derived 
price from export parity levels towards 
import parity levels (Figure 2). 

However, weather will be a significant 
determining factor. The optimum planting 
period is from mid-November. Some 
producers had received some rain at the 
time of writing this article, while others are 
optimistic that they will receive enough 
to plant during the planting window. 
According to the South African Weather 
Service, there are good prospects of rain 
for December 2019 and January 2020. 
Things are definitely looking up in terms of 
fulfilling local demand. 

Due to increased investment in the 
soya bean processing sector, soya bean 
expansion can also be attributed to increased 
processing capacity, with ever-increasing 
volumes enabling South Africa to replace 
imported oilcake. The soya bean processing 
industry continues to reach new record highs; 
in September 2019 soya bean crushing almost 
doubled compared to the three-year average 
and almost tripled compared to the average 
between 2010/11 and 2017/18 (Figure 3). 
South Africa has reached sufficiency in terms 
of processing capacity to meet local demand 
for soya bean meal.   

A final thought
Although things are not looking good 
for the US, other soya bean-producing 
countries such as Brazil and Argentina 
are showing great prospects. There 
is great optimism for the domestic 
market this coming season, with the 
production area intended to grow 
and rainfall showing great prospects 
in most of the regions that produce 
summer grains. It can also be noted 
that the soya bean oilcake replacement 
strategy is working well, as processing 
capacity is being utilised effectively. 

For more information, send an email 
to the author at ikageng@grainsa.co.za.

Figure 3: Soya bean crushed for oil and oilcake per month. (Source: Grain SA 2019)

Figure 2: Soya bean parity prices. (Source: Grain SA, 2019)
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Producers have begun to adopt 
the recommended practices 
issued by regional regulatory 
bodies relating to the use of 
crop protection chemicals to 

meet the growing demand for food safety 
in developed and developing nations. 

The use of alternative crop protection 
measures and implementation of best 
practices have become a priority and, in 
turn, have increased agricultural income. 
The €55,38 billion crop protection market 
is expected to grow to €76,21 billion by 
2023. In 2018, the synthetic pesticide 
and biopesticide product segments 
accounted for 90,2% and 9,8% of revenue, 
respectively. However, with greater 
adoption of residue-free pesticides, the 
biopesticides segment is likely to generate 
17,7% of the revenue by 2023.

The use of biopesticides in agricultural 
production and the inclusion of 
biopesticides in rotation with synthetic 
pesticides, ensure residue-free food. 
This demand will, therefore, increase the 
necessity for biopesticides.

Biopesticide overview
Increasing global demand for safe food 
products, changing regulatory scenarios 
for product approvals across different 

regions, and the growing adoption of 
organic farming practices, are key factors 
driving the need for biopesticides. 

“Asia Pacific dominated the global crop 
protection market with a 41,8% revenue 
share in 2018, followed by Europe with 
22,1% and North America with 15,1%. 
Latin America, the Middle East and Africa, 
which constitute the rest of the world 
(RoW), had a 20,9% revenue share in 2018,” 
says Arun Ramesh, research manager at 
Visionary Science. “Based on growing 
demand and increasing population, the 
market in Asia Pacific is forecast to grow by 
6,4% for synthetic pesticides and 23,4% for 
biopesticides by 2023.” 

Market challenges
As biopesticides are regulated by the 
same regulations as synthetic substances 
in the European Union (EU), there is a 
need for new provisions and guidelines 
to facilitate their registration. The market 
is also challenged by concerns of short 
shelf life, high cost, and easy degradation.

Successful vendors will look to address  
these issues and tap further growth  
opportunities by:
• Developing innovative biopesticides 

that use living micro-organisms and 

plant extracts with complex modes of 
action and multiple classes.

• Offering effective, innovative, and eco-
friendly solutions, as the crop protection 
market is governed by rigid regulations.

• Delivering integrated products and 
services, including crop nutrition 
management and optimisation.

• Creating novel biopesticides that 
address customer needs, such as long 
shelf life and new modes of action.

• Improving marketing channels and 
distribution networks in emerging 
nations for better visibility.

• Adopting a public-private sector 
approach to manufacturing and 
selling eco-friendly biopesticides as 
alternatives to synthetic pesticides.

Regulatory aspects
Regulatory authorities increasingly 
scrutinise synthetic pesticides for their 
toxic impact on the environment, 
carcinogenic activity, and harmful 
effects on other biological species, such 
as insects and aquatic organisms. This 
scrutiny poses a constant challenge 
to synthetic pesticides’ growth.

Increasing research and development 
costs and a lack of awareness concerning 
the use of biopesticides is still a challenge 

Press release by Frost and Sullivan

Demand for biopesticides 
and bioherbicides soar
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in developing nations. This hindrance, 
however, is expected to disappear 
in the coming years with supporting 
government initiatives.

Key market activities
The focus of BASF, which produces 
chemicals for the agricultural sector, focuses 
on digital tools, offering better agronomic 
support, and guidance to producers. Bayer’s 
notable acquisition of Monsanto was a 
milestone in the industry. This is expected to 
benefit the agricultural community through 
highly productive, sustainable farming. 

Apart from global expansion by multi-
national corporations through organic and 
inorganic growth, India is considered to 
be a potential market for crop protection 
in future, and regional market participants 
are increasing. Global organisations, 
such as Bayer, are planning to establish a 
network with small producers.

Frost & Sullivan finds that supportive 
regulations, heightened consumer 
demand for organic food and next-
generation sequencing will drive fresh 
growth opportunities. 

A look at bioherbicides 
Analysis by Frost & Sullivan also reveals that 
a growing resistance to synthetic herbicides, 
heightened consumer demand for 
organic food products, and easier residue 
management, are pivotal factors driving 
the dynamic global bioherbicides market 
toward an expected compound annual 

growth rate (CAGR) of 21,3% between 
2018 and 2023. New 

technologies, 

innovation by manufacturers, and 
supportive regulations for faster 
product registration are expected 
to augment bioherbicide adoption 
rates among producers.

 “The advent of next-generation 
sequencing technologies to identify and 
characterise new bacterial strains for 
use in biological control will support a 
thriving market with novel innovations 
based on microbes expected to be an 
effective solution against resistance 
concerns,” says Ramesh. 

“To harness growth prospects and ward 
off strong competition from innovative 
start-ups, manufacturers are integrating 
bioherbicide technology into current 
weed systems, thereby augmenting usage 
through integrated weed management. 
They are also focusing on developing new 
products based on plant extracts.”

Overview of the market
In 2018 Europe dominated the global 
biopesticide market with 33% market 
share, followed closely by North America 
with 28,3%. Asia Pacific held a market 
share of 21,2%, with the RoW holding 
the remaining 17,5%. Going forward, 
market prospects in Asia Pacific are 
set to boom with an estimated CAGR 

of 25% from 2018 to 2023. 
“A double-digit uptick in the 

Asia Pacific region is primarily 
driven by consumer awareness 

of pesticide-free food products, 
a favourable regulatory 
environment for organic 
agriculture, and integrated 
pest management (IPM) 
practices,” notes Ramesh. 
“In North America and 
Europe, key factors include 

regulatory and national-level initiatives 
to support biopesticides and biocontrol 
products, increasing herbicide resistance 
and high demand for organic farming and 
IPM practices.” 

Vendors can make the most of key prospects  
in the market by:
• Creating strategies to overcome the 

existing challenges in bioherbicide 
product development, such as limited 
shelf life and uncertain field efficacy. 

• Focusing on regions that facilitate faster 
product registration for biological crop 
protection products, thereby promoting 
sustainable agricultural practices.

• Facilitating collaboration between start-
ups, large-scale manufacturers, and 
the public sector to expand consumer 
access to novel products and benefits 
associated with the use of biological 
crop protection solutions.

“Despite immense possibilities, the 
rate of new product innovation in 
bioherbicides has been average compared 
to other sectors such as biofungicides 
and bioinsecticides,” observes Ramesh. 
“To develop long-term sustainable 
practices, companies should step up their 
research and development efforts to 
uncover novel sources of bioherbicides 
with scalable technologies and focus 
on increased bioherbicide shelf life.” 

Frost & Sullivan’s Global Crop Protection 
Market, Forecast to 2023, analyses the 
market segments of herbicides, insecticides, 
fungicides, bioherbicides, bioinsecticides, 
and biofungicides. It is part of their 
organisation’s global future of agriculture 
and nutrition research and analysis, 
which helps organisations to identify a 
continuous flow of growth opportunities 
to succeed in an unpredictable future.

The Global Bioherbicides Market, Forecast 
to 2023 explores factors and trends that 
have shaped the global bioherbicides 
landscape, including challenges and 
opportunities. The analysis is part of Frost 
& Sullivan’s global Future of Chemicals, 
Materials and Nutrition Growth Partnership 
Service programme.

For more information, send an email to 
Jacqui Holmes at jacqui.holmes@frost.com.

The use of alternative 
crop protection measures 

and implementation 
of best practices have 

become a priority, and, 
in turn, have increased 

agricultural income.
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Report by IndexBox

The soya bean oilcake market   
in the European Union 

According to a new report 
by IndexBox, EU – Soybean 
Oilcake – Market Analysis, 
Forecast, Size, Trends and 
Insights, the soya bean oilcake 

market’s revenue in the European Union 
(EU) amounted to $10,4 billion in 2018, 
increasing by 1,8% against the previous 
year. This figure reflects the total revenue 
of producers and importers (excluding 
logistics costs, retail marketing costs, 
and retailers’ margins, which will be 
included in the final consumer price). 

In general, soya bean oilcake 
consumption continues to indicate a 
relatively flat trend. The pace of growth 
was the most pronounced in 2008, when 
the market value increased by 10% 
against the previous year. The soya bean 
oilcake market attained its peak level of 
$12 billion in 2008. From 2009 to 2018, 
the growth of the soya bean oilcake 
market remained lower.

Consumption by country
Countries with the highest volumes 
of soya bean oilcake consumption in 
2018 were France (3,2 million tons), 
Italy (2,8 million tons) and Poland (2,5 
million tons), together comprising 

34% of total consumption in the EU. 
The United Kingdom (UK), Germany, 
Spain, Denmark, the Netherlands, 
Belgium, Austria, the Czech Republic 
and Sweden followed, together 
accounting for a further 51%.

Production in the EU
In 2018, the amount of soya bean 
oilcake produced in the EU stood 
at approximately 8,1 million tons, 
jumping by 18% against the previous 
year. Generally, soya bean oilcake 
production continues to indicate a slight 
reduction. The growth pace was the 
most rapid in 2018 when production 
volume increased by 18% against the 
previous year. From 2007 to 2018, soya 
bean oilcake production reached its 
maximum volume at 9,2 million tons 
in 2007. However, production was 
somewhat lower from 2008 to 2018.

In value terms, soya bean oilcake 
production totalled $3 billion in 2018, 
estimated in export prices. The total 
output increased at an average annual 
rate of 1,5% from 2007 to 2018. The trend, 
however, indicated noticeable fluctuations 
throughout the analysed period. Soya bean 
oilcake production in the EU peaked at $3,1 
billion in 2013 but remained lower from 
2014 to 2018.

Countries with the highest volumes 
of soya bean oilcake production in 2018 
were the Netherlands (1,9 million tons), 
Germany (1,7 million tons) and Italy 
(791 000 tons), together accounting 
for 53% of total production in the EU. 
These countries were followed by France, 
Austria, Portugal, the UK and Sweden, 
which together made up a further 31%.

From 2007 to 2018, the most notable 
rate of growth in terms of soya bean 
oilcake production in the EU among the 
main producing countries, was attained by 

Austria. Other leaders experienced more 
modest paces of growth.

Exports in the EU
In 2018, the EU exported 6,7 million 
tons of soya bean oilcake, jumping by 
3% against the previous year. However, 
soya bean oilcake exports continue to 
indicate a relatively flat trend. The most 
prominent rate of growth was recorded 
in 2015, when exports increased by 11% 
year-on-year (y/y). In that year soya bean 
oilcake exports in the EU reached a peak 
of 8,1 million tons. From 2016 to 2018, 
the growth of soya bean oilcake exports 
in the EU remained at a lower figure.

In value terms, soya bean oilcake 
exports amounted to $2,8 billion 
(IndexBox estimates) in 2018. Generally, 
total exports indicated a temperate 
increase from 2007 to 2018. Growth was 
the most pronounced in 2008 when 
exports increased by 53% y/y. Soya bean 
oilcake exports in the EU peaked at 
$4,3 billion in 2013. From 2014 to 2018, 
exports remained lower.

Exports by country
From 2007 to 2018, the 
Netherlands (3,1 million 
tons) represented 
the key exporter, 
constituting 
approximately 
46% of total 
exports. 
Germany 
(1,6 million 
tons) held a 
24% share 
of total 
exports 
(based 
on tons), 
followed 
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by Belgium (7,1%) and Slovenia (4,5%). 
Spain (247 000 tons), Romania (156 000 
tons) and the UK (113 000 tons) together 
constituted 7,7% of total exports.

From 2007 to 2018, Romania 
achieved the most notable rate of 
growth in terms of exports among the 
main exporting countries, while other 
leaders in the EU experienced more 
modest paces of growth.

In value terms, the two largest soya 
bean oilcake markets in the EU were the 
Netherlands ($1,3 billion) and Germany 
($645 million), together constituting 70% of 
exports. 

Export prices by country
The soya bean oilcake export price 
in the EU stood at $419/ton in 2018, 
jumping by 7,6% against the previous 
year. The export price indicated 
noticeable growth from 2007 to 2018, 
increasing at an average annual rate 
of 3%. It peaked at $579/ton in 2013. 
From 2014 to 2018, however, export 
prices were somewhat lower.

Average prices varied noticeably 
among the major exporting countries. In 
2018, the country with the highest price 
was Romania ($434/ton), followed by the 
Netherlands ($428/ton), while Spain ($379/
ton) 

and the UK ($384/ton) were among the 
lowest.

From 2007 to 2018, the Netherlands 
recorded the most notable rate of growth 
in terms of export prices, while the other 
leaders in the EU experienced more modest 
paces of growth.

Imports in the EU
In 2018 the amount of soya bean oilcake 
imported in the EU amounted to 24 million 
tons, decreasing by 1,7% against the 
previous year. Overall, soya bean oilcake 
imports continue to indicate a slight slump. 
Imports peaked at 31 million tons in 2008, 
but remained lower from 2009 to 2018.

In value terms, soya bean oilcake 
imports stood at $9,8 billion (IndexBox 
estimates) in 2018. The total import value 
increased at an average annual rate of 

1,2% from 2007 to 2018. The trend 
indicated some noticeable 

fluctuations over the 
period under 

review. Imports 
in the EU 

peaked 
at 

$13,3 billion in 2014 but failed to regain 
their momentum from 2015 to 2018.

Imports by country
The Netherlands, France, Poland, Spain, 
Germany, Italy, the UK, Denmark and 
Belgium represented more than two-
thirds of the EU’s total imports. 

From 2007 to 2018, Ireland achieved 
the most notable rate of growth in terms 
of imports among the main importing 
countries. Other import leaders in the EU 
experienced mixed trends.

In value terms, France ($1,2 billion), the 
Netherlands ($1,1 billion) and Poland ($1 
billion) represented the largest soya bean 
oilcake import markets in the EU, together 
comprising 34% of total imports. They 
were followed by Germany, Spain, the UK, 
Italy, Denmark, Belgium and Ireland, which 
together accounted for a further 51%.

Ireland experienced the highest import 
growth rate over the past eleven years, 
while other import leaders in the EU 
experienced more modest paces of growth.

Import prices by country
The average soya bean oilcake import price 
was $414/ton in the EU in 2018, growing 
by 9,7% against the previous year. During 
the period under review, the import price 
increased at an average annual rate of 
3,2%. The trend, however, indicated some 
noticeable fluctuations throughout the 
analysed period. The most prominent rate 
of growth was recorded in 2008 when the 
import price increased by 36% y/y. The 
import price peaked at $555/ton in  
2013, but import prices remained at 
a lower figure from 2014 to 2018.

There were significant differences in 
the average import prices by country. 
In 2018, the countries with the highest 
import prices were France ($441/ton) 

and Germany ($432/ton), while Belgium 
($372/ton) and Spain ($384/ton) were 

among the lowest.
From 2007 to 2018, Germany 

reached the most notable growth 
rate in terms of import prices, while 
other EU leaders experienced more 
modest paces of growth.

For more information or to 
view the complete report, 
visit www.indexbox.co.uk. 

In 2018, the amount of soya 
bean oilcake produced 

in the EU stood at 
approximately 8,1 million 

tons, jumping by 18% 
against the previous year.
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Insect pests do not only wreak havoc 
on crops in the field – they can 
also cause major damage to grain 
stored in silos. Generally, problems 
caused by stored product insects 

(SPIs) are less common in soya bean 
bulk storage than in other grains due 
to the hard chitinase seed coat, which 
is resistant to insect damage. However, 
insect damage can occur where soya 
beans are stored for extended periods.

Insects that pose a threat
The primary grain insects that are able 
to bore through the seed coat are:
• Maize weevil (Sitophilus zeamais).
• Rice weevil (Sitophilus oryzae). 
• Bean weevil (Acanthoscelides obtectus).
• Cowpea weevil (Callosobruchus 

macalartus).

However, there is a wide variety of 
secondary grain insects that attack 
damaged beans, including:
• Saw-toothed grain beetle (Oryzaephilus 

surinamensis).
• Rust-red grain beetle (Cryptolestes 

ferrugineus).
• Flat grain beetle (Cryptolestes pusillus).

• Rust-red flour beetle (Tribolium 
castaneum).

• Confused flour beetle (Tribolium 
confusum).

• Broad-horned flour beetle (Gnathocerus 
cornutus).

• Cigarette beetle (Lasioderma serricorne).
• Drugstore beetle (Stegobium paniceum).
• Tropical warehouse moth (Ephestia 

cautella).
• Tobacco moth (Ephestia elutella).
• Indian meal moth (Plodia interpunctella).
• Book lice or dust lice (Psocids).

Controlling insects in silos
The most effective way to treat soya 
beans is through fumigation with toxic 
phosphine gas (PH3), which is released 
by aluminium or magnesium phosphide. 
The grain silo should be gas-tight for 
effective phosphine fumigation, which is 
not the case with most grain silos on farms. 
However, steel grain silos can be made 
gas-tight, preferably by the manufacturer. 

The main reasons for failed PH3  
fumigation are:
• Silo tubes that are not gas-tight: A 

minimum gas concentration of 1 000 

parts per million (ppm) is required 
after five days to kill grain insects at all 
stages. Some of the grain insects enter 
a stupor phase when they come into 
contact with the PH3 gas, which then 
enables them to dramatically lower their 
metabolism so that the effect of the 
toxic gas is reduced. They can sustain 
the stupor phase for up to 72 hours, 
which is why the PH3 gas will only start 
working effectively after three days.

• Exposure time that is too short: PH3 
fumigation should be maintained for 
a minimum of seven days to achieve 
maximum efficacy.

• A dose that is too low: Repeated low 
doses can result in insect resistance.

Alternative treatments
An effective way to treat bulk grain stored 
in silos that aren’t gas-tight is spraying 
the grain with a grain protector. However, 
there is no product registered in South 
Africa for bulk application on soya beans 
because the high lipid content of soya 
beans can absorb the insecticide and lead to 
undesirable chemical residues in the beans.

In the United States (US) and other 
grain-producing countries, bulk treatment 

By GSI Group South Africa

Controlling grain insects 
in bulk soya bean storage
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is done by adding a powder, which inhibits 
the development of grain insects, to the 
soya beans. This botanical pesticide contains 
agents such as spinosad or diatomaceous 
earth. The main advantages of botanical 
pesticides are that they are eco-friendly, easily 
biodegradable and harmless to non-target 
organisms. The disadvantage of the agents, 
however, is that zero tolerance cannot 
be maintained and therefore the natural 
agents are only used on a small scale.

Reducing the risk of infestation
The following precautions can be taken to 
reduce the risk of soya bean SPI-infestation:
• Ensure that combines are thoroughly 

cleaned before the harvesting season. 
Soya beans are some of the first crops 
harvested during autumn. Combines 
often stand idle for months after the 
previous harvesting season; during this 
time, small kernels left in the combine can 
serve as food for grain insects. The first 
loads of the new harvesting season are 
then often infested with grain insects.

• Clean silos thoroughly before the new 
intake. Many steel silos have suspended 
floors that can be removed for thorough 

cleaning. Make sure that the silo itself, as 
well as the screw and chain conveyors, 
are clean. Also pay attention to the 
bucket elevator.

• After cleaning, the empty silo can be 
treated with an insecticide that contains 

pyrethroid as active ingredient. However, 
stay away from organophosphates in the 
case of soya beans.

• Make sure that no other grain that 
may be infested is stored on the site 
as it may lead to cross-contamination.

• Keep the grain temperature as low 
as possible. Silos can be painted with 
a reflective white paint that reflects 
heat. A white roof can reduce the 
temperature inside a silo by 6°C or 
more on a sunny day. Use the aeration 
fans to cool the grain as much as 
possible after intake. Grain insects 
become inactive and stop breeding 
at temperatures below 15°C. Insect 
development also slows down at lower 
temperatures.

• Strictly adhere to moisture regulations 
for the storage of soya beans. ‘Wet’ 
grain, as well as grain with a lot of 
residues, can lead to a high level of 
insect infestation.

For more information, contact 
Johan Stephens on 011 979 4246 
or 082 447 9333, or send an email 

to jstephens@cooperses.co.za.

This silo is not gas-tight. Even if both aeration 
shutters are closed, there are still many openings 
through which fumigation gas can escape.

PROTECT YOUR PROFIT.  DEFEND GRAIN QUALITY.  SPEED THROUGH HARVEST.

TAKE CONTROL

SO MUCH IS OUT OF YOUR CONTROL, YOUR PROFIT SHOULDN’T BE.

STORAGE + CONDITIONING + MATERIAL HANDLING + STRUCTURES

GSIAFRICA .CO.ZA
T: +27 011 794 4455
E: sales@gsiafrica.co.za
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Improve sunflower oil and seed 
yield by planting on time 
By Dr Safiah Ma’ali

Following soya beans, peanut and rapeseed, 
sunflower oil is the fourth most important 
vegetable oil in world trade, with an 
annual production of around 18 million 
tons and a cultivated area of over 47 

million hectares. As it is relatively drought tolerant 
and utilises soil nutrients efficiently due to its well-
developed and deeply penetrating root system, 
sunflower is usually grown in rain-fed systems. 

South Africa is the only country in Africa that 
features among the top 15 global sunflower seed 
producers. The country is ranked twelfth and 
accounts for a 2% share of global output at 49 million 
tons. Local sunflower seed production reached 
874 595 tons in the 2016/17 production season. 

Importance of planting dates
Worldwide, sunflower is mostly produced for 
its oil. Oil concentration (usually expressed 
as a percentage of seed dry mass) mainly 
determines the industrial yield of the grains. 
Consequently the buyers in some countries give 
a 2% price premium for each percentage point 
the oil content increases between 40 and 45%. 
However, a 2% price discount is also taken for 
each percentage point decrease between 40 and 
38%, with a larger penalty as the oil percentage 
decreases. Therefore, both seed yield and oil 
percentage are important to producers.

Grain oil concentration is mainly determined 
during the grain-filling period. To maximise the use 
of natural resources, the appropriate planting date 
is crucial since it ensures good seed germination, 
as well as the timely appearance of seedlings and 
the optimum development of the root system.

Critical growth periods 
The impact of environmental factors on a 
given component such as oil content, varies 
according to the crop growth stages since oil 
yield components and grain quality are defined 
in different phenological stages. Seedling 
emergence is a sensitive stage during sunflower 
establishment. Abiotic stresses, such as soil 

Figure 1: Oil content (%) and oil yield (tons/ha-1) of different sunflower 
hybrids tested during the 2016/17 (a and c) and 2017/18 (b and d) growing 
seasons.
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temperatures above 40°C, can cause 
delayed emergence, resulting in an 
uneven stand and ultimately poor yields. 

A recent South African study indicated 
that sunflower seedlings exposed 
to higher soil temperatures during 
establishment, showed impaired seedling 
development in terms of emergence and 
root growth. The study also showed that 
sunflower seedlings could survive and 
develop at 40°C, but seedling emergence 
and development will be inhibited 
at temperatures higher than 40°C. 

International studies have concluded 
that the number of seeds per unit area, 
which is the main yield component in 
cereals and oilseeds crops, is closely 
related to the crop growth rate during 
the critical period for grain set. It was 
determined that the critical period 
for the seed number determination 
is between 24 and 30 days following 
anthesis. Grain weight and grain oil 
concentration are determined during 
grain filling and it is the only stage 
during which the determination of 
the oil yield components partially 
overlap. Therefore, environmental 
conditions during this period have 
a significant effect on yield.

In order to investigate the influence 
of planting date on oil content, as well 
as sunflower oil and seed yield, 14 field 
trials from the national sunflower cultivar 
evaluation trials were evaluated at different 
sites with different planting dates in North 
West and Free State from 2016 to 2018. 
A randomised complete block design 
with three replicates was implemented 
for each site. Grain yield was recorded for 
each trial individually and seed samples 
sent to the Southern African Grain 
Laboratory (SAGL) for oil content analyses. 

Oil concentration and yield
Obtaining higher oil concentration varieties 
appeared to be an alternative track for 
enhancing sunflower production and 
could become a plus-value for South 
African producers. Although sunflower 
oil concentration was reported to be a 
conservative genetic component, some 
studies highlighted differential responses 
of sunflower genotypes in different 
cropping conditions. Greater variability 
of oil concentration was either linked to 

Figure 2: Oil content as a percentage at different sites with different planting dates – 
2016/17 (a), 2017/18 (b) and at Potchefstroom (c) with different planting dates from 
2016 to 2018.
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management and environmental conditions, 
or to genotypic and environment interactions.

Figures 1a and 1b show the moisture-
free oil concentrations from 14 field 
trials that were conducted from 2016 
to 2018, as analysed by the SAGL.

During the 2016/17 growing season, the 
moisture-free oil content for cultivars at the 
seven sites planted during this season varied 
from 39,4 to 44,4%, with an overall mean of 
42,1%. The highest oil concentration among 
cultivars and calculated across sites was  
P 65 LL02 at 44,4% followed by SV 60064 at 
43,8%. During the 2017/18 growing season, 
the moisture-free oil content for cultivars 
at the various sites varied from 36,84 to 
47,34%, with an overall mean of 39,54%. 

The highest oil concentration among 
cultivars and calculated across sites, was  
SY 3970 CL at 47,34%, followed by P 65 LL 02 
at 42,94% (Figures 1a and 1b). Oil yield per unit 
area is the product of grain yield and seed 
oil content (tons/ha-1) and was calculated by 
multiplying oil percentage with seed yield. 

The oil yield for cultivars at the seven 
localities during 2016/17 varied from 0,87 
to 1,23 tons/ha-1 with an overall mean of 
1,06 tons/ha-1. During the 2017/18 growing 
season the oil content varied from 0,85 to 
1,06 tons/ha-1 with an overall mean of 0,95 
tons/ha-1. PAN 7100 and P 65 LL02 (both 
conventional sunflower hybrids), produced 
the highest oil yield for 2016/17 and 
2017/18, respectively (Figures 1c and 1d).

Different planting dates may cause 
flowering and seed development to 
occur during periods of widely variable 
temperatures, radiation, day length and 
water availability. These variable factors can 
lead to a modification in seeds’ oil content. 

Figures 2a and 2b show the effects of 
sites and planting dates on the oil content 
during 2016/17 and 2017/18. Senekal, with 
a planting date of 15 December 2016, and 
Potchefstroom, with a planting date of 8 
December 2016, obtained the highest oil 
content at 45,3 and 44,5%, respectively.

During the 2017/18 growing season 
Potchefstroom, with a planting date of 20 
October 2017, had the highest oil content 
of 45,1% followed by the same site, with 
a planting date of 4 December 2017, at 
44,2%. Average oil content was 42,11% and 
39,54% during the 2016/17 and 2017/18 
growing seasons, respectively, which 
confirms that oil content is significantly 

affected by genotypes and environment.
Figure 2c compares the effects of 

different planting dates on oil content 
at the Potchefstroom research farm. 
The results indicated that late planting 
(last week of January) reduced the oil 
content of sunflower in both growing 

seasons. The oil content was reduced 
by 5 and 10%, respectively, during the 
2016/17 and 2017/18 growing seasons.

Components affecting oil yield
Oil yield per unit area is the ultimate 
target in growing high-oil sunflower 

Figure 3: Oil yield (tons/ha-1) at different sites with different planting dates – 
2016/17 (a), 2017/18 (b) and at Potchefstroom (c) with different planting dates from 
2016 to 2018.
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genotypes. Components of oil 
yield (number of plants per unit 
area, grain number, weight per 
grain, grain oil concentration) and 
quality (fatty acid composition) are 
genetically determined, but they may 
be affected to a varying extent by 
environmental factors, which could vary 
considerably during the crop cycle. 

Oil yield (tons/ha-1) was affected 
by a delay in planting dates for both 
seasons. In the 2016/17 growing 
season, the highest oil yield achieved 

at Potchefstroom was planted during 
the first week of December, whereas the 
lowest oil yield (with a reduction of more 
than half ) was at Potchefstroom with a 
planting date of 19 January (Figure 3a).

In the 2017/18 growing season, 
the highest oil yield was recorded 
at Boskop, which was planted in the 
second week of December. The lowest 
oil yield was recorded in Senekal, which 
was planted in the last week of January 
(Figure 3b). When comparing the oil 
yield at one site (Potchefstroom) with 

different planting dates (Figure 3c), 
the late planting date (end of January) 
resulted in a reduction of 62% in oil 
yield during both growing seasons.

Seed yield 
During the 2016/17 growing season 
the average seed yield of 18 sunflower 
hybrids at seven sites was 2,5 tons/ha-1. 
The highest locality mean yield (3,12 
tons/ha-1) was recorded at Boskop 
planted on 13 January 2017 and the 
lowest (1,38 tons/ha-1) at Potchefstroom 
planted on 19 January 2017 (Figure 4a). 

The average seed yield of 19 sunflower 
hybrids at seven sites during 2017/18 was 
2,31 tons/ha-1. The highest site mean yield 
(3,39 tons/ha-1) was recorded at Boskop, 
which was planted on 12 December 2017 
and the lowest (1,32 t ha-1) at Senekal, 
which was planted on 28 January 2018.

Similar to oil yield, late planting (last 
week of January) during the 2017/18 
growing season produced lower yields 
than the optimum planting date at all 
sites (Figure 4b). Significant differences 
in seed yield were noticed among the 
tested sunflower hybrids during both 
seasons. A comparison of yield results at 
Potchefstroom over two growing seasons 
and different planting dates showed that 
the highest yields were achieved in the 
first week of December and the lowest 
yields in the last week of January (Figure 
4c). Yield reduction was approximately 50% 
between the optimum and late planting 
date during both growing seasons. 

Conclusion 
This study demonstrated that environmental 
and agricultural factors such as location, 
planting date and hybrid, may significantly 
modify the oil content and yield of sunflower 
grown in North West and Free State, 
suggesting that these could be used as 
management tools to improve sunflower 
seed yield and increased oil content. 
Significant differences were observed among 
the sunflower hybrids relating to oil content, 
oil yield and seed yield. Late planting 
reduced the seed and oil yield by almost 
50% and oil content reduced significantly 
compared to the optimum planting time.

For more information, send an email 
to the author at maalis@arc.agric.za.

Figure 4: Seed yield (tons/ha-1) at different sites with different planting dates – 
2016/17 (a), 2017/18 (b) and at Potchefstroom (c) with different planting dates from 
2016 to 2018.
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Legumes and soya beans: Overview of 
their nutritional profiles and health effects
By Dr Mark Messina

Legumes play an important role 
in the traditional diets of many 
regions throughout the world. 
However, beans tend to play only 
a minor dietary role in Western 

countries, even though they are low in 
fat and are considered excellent sources 
of protein, dietary fibre, and a variety of 
micronutrients and phytochemicals. Soya 
beans are unique among the legumes 
because they are a concentrated source of 
isoflavones, a group of phytochemicals. 

Isoflavones have weak oestrogenic 
properties and the isoflavone genistein 
influences signal transduction. Soya 
food and isoflavones have received 
considerable attention for their 
potential role in preventing and 
treating cancer and osteoporosis. 
The low breast cancer mortality rates 
in Asian countries and the putative 
anti-oestrogenic effects of isoflavones 
have fuelled speculation that soya 
food intake reduces breast cancer risk. 
The available epidemiological data is 
limited and does not make a compelling 
case for this hypothesis, particularly 
for postmenopausal breast cancer. 

The data suggesting that soya or 
isoflavones may reduce the risk of prostate 
cancer is more encouraging. The weak 
oestrogenic effects of isoflavones and the 
similarity in chemical structure between 
soya bean isoflavones and the synthetic 
isoflavone ipriflavone, which was shown 
to increase bone mineral density in 

postmenopausal women, suggest that 
soya or isoflavones may reduce the risk 
of osteoporosis. Rodent studies tend to 
support this hypothesis, as do the limited 
preliminary data from studies on humans. 

Legume consumption
Legumes include peas, beans, lentils, 
peanuts, and other pod-bearing plants 
that are used as food. Legumes have 
been cultivated for thousands of 
years and have played an important 
role in the traditional diets of many 
regions throughout the world. It 
is difficult to imagine the cuisines 
of Asia, India, South America, the 
Middle East, and Mexico without soya 
beans, lentils, black beans, chickpeas, 
and pinto beans, respectively. 

In contrast, beans play a less 
significant dietary role in many 
Western countries. In fact, bean intake 
has declined during the past century 
in many European countries and 
the United States (US). Beans have 
been labelled the ‘poor man’s meat’, 

which stands in stark contrast to the 
rich nutritional value they offer.

Given the important role of beans in 
populations that consume plant-based 
diets, it is not surprising that legume 
intake is higher in vegetarians than in 
non-vegetarians, although the data is 
limited. Certainly, one would expect the 
consumption of beans to increase with 
the elimination of meat and eggs from 
the diet of lactovegetarians and vegans. 
Beans have long been recognised for 
their protein content and have more 
recently been lauded for their soluble 
fibre content. However, there has been 
little research and discussion about 
the nutritional attributes of legumes. 

The glaring exception to this is the 
soya bean, which has been investigated 
intensively over the past five to ten years. 
This is largely because soya beans are 
a unique dietary source of isoflavones. 
These phytochemicals are thought to 
exert a myriad of biological effects, and it 
has been hypothesised that they reduce 
the risk of several chronic diseases.

Nutritional content
The nutritional profile of beans shows that 
they have much to offer. They are high in 
protein, low in saturated fat, and high in 
complex carbohydrates and fibre. Beans are 
also a good source of several micronutrients 
and phytochemicals. Soya beans are 
unique among the legumes because they 
are a concentrated source of isoflavones.

Beans have long been 
recognised for their protein 

content and have more 
recently been lauded for 

their soluble fibre content.
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Soya beans are a unique dietary source of isoflavones thought to exert a myriad of biological effects.

Protein
The protein content of beans is generally 
between 20 and 30%. A serving of 
beans (90g or 1/2 cup cooked beans) 
provides 7 to 8g protein or 15% of 
the recommended dietary allowance 
(RDA) for protein for an adult of 70kg. 
Even though legumes are recognised 
as being high in protein, the quality of 
bean protein is often underestimated. 

This is because the protein-
efficiency ratio, which is based on the 
growth of laboratory animals (most 
commonly rats), was the standard 
method of evaluating protein quality 
until recently. Rats have a methionine 
requirement that is 50% higher than 
that of humans. Consequently, because 
bean proteins are low in sulphur 
amino acids, the protein-efficiency 
ratios of beans are quite low.

Fat
Most beans are low in fat, generally 
containing ≈5% energy as fat. The 
primary exceptions are chickpeas and 
soya beans, which contain 15% and 
47% fat, respectively. The predominant 
fatty acid in beans is linoleic acid, 
although beans also contain the n−3 
fatty acid, α-linolenic acid. However, 
because the overall fat content of 
most beans is so low, the dietary 
contribution of beans to α-linolenic 
acid intake is generally minor. 

As noted, soya beans are quite 
high in fat, and the consumption 
of full-fat soya food contributes 
significantly to α-linolenic acid intake.  

Micronutrients
Beans are an excellent source of 
folate, which, in addition to being an 
essential nutrient, is thought to reduce 
the risk of neural tube defects. One 
serving of beans provides more than 
half of the current RDA for folate. 

Beans are also high in iron. One 
serving provides ≈2mg. This compares 
favourably with the iron RDAs of 
10 and 15mg for adult men and 
premenopausal women, respectively. 
However, iron bioavailability from 
legumes is poor, and thus their value 
as a source of iron is diminished. 
In acute studies, the addition of 

vitamin C to food markedly increased 
non-heme iron absorption.  

Fibre and the glycaemic index
Beans are an excellent source of dietary 
fibre. One serving provides 2 to 4g of 
soluble and insoluble fibre. High-fibre, 
high-bean diets were shown to lower 
serum cholesterol in hypercholesterolemic 
individuals. In addition, beans have a very 
low glycaemic index (GI). This has been 
attributed to many factors, including their 
fibre, tannin, and phytic acid contents. 

Findings from a prospective study 
showed that women who consumed 
high-GI diets were 40% more likely to 
develop diabetes than those consuming 
low-GI diets, even after controlling for 
several diabetes risk factors. Thus, beans 
may be a particularly important food for 
individuals with diabetes and those with 
an elevated risk of developing diabetes.

Soya bean isoflavones
Isoflavones are a subclass of the more 
ubiquitous flavonoids. The basic structural 
feature of flavonoid compounds is the 
flavone nucleus, which is composed 
of two benzene rings (A and B) linked 
through a heterocyclic pyran C-ring. 
The position of the benzenoid B-ring 
is the basis for dividing the flavonoid 
class into flavonoids (2-position) 
and isoflavonoids (3-position). 

The primary isoflavones in soya beans  
are genistein (4´,5,7-trihydroxyisoflavone) 
and daidzein (4´,7-dihydroxyisoflavone) 
and their respective β-glycosides, 
genistin and daidzin (sugars are 
attached at the 7-position of the A-ring). 
Much lower amounts of glycitein 
(7,4´-dihydroxy-6-methoxyisoflavone) 
and its glycoside, glycitin, are present 
in soya beans. In non-fermented 
soya food, the isoflavones appear 
mostly as the conjugate, whereas 
in fermented soya products such as 
miso, the aglycones dominate.

Research potential
It has been hypothesised that 
isoflavones reduce the risk of cancer, 
heart disease and osteoporosis, and 
help relieve menopausal symptoms. 
Even though there is much to learn 
about the effects of isoflavones on 
chronic disease risk, this area of 
research holds considerable potential. 
Given the nutrient profile and 
phytochemical contribution of legumes, 
nutritionists should make a concerted 
effort to encourage the public to 
consume more beans and soya food.

This article was originally published 
in the American Journal of Clinical 
Nutrition. Visit www.academic.oup.

com/ajcn to read the full article. 
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The dangers of trans fatty acids 
and hydrogenation
By the US National Sunflower Association

The report concludes that trans fatty 
acid intake is associated with elevated 
total and ‘bad’ low-density lipoprotein 
(LDL) cholesterol, and therefore 
increased risk of coronary heart disease. 
Since low levels of trans fatty acids are 
found naturally in some nutrient-rich 
animal products, it is recommended 
that consumption of the trans fatty 
acids found in fried or processed food 
be minimised as much as possible.

Update on trans fat labelling
In 1999 the Food and Drug Administration 
(FDA) proposed regulations that would force 
manufacturers to list the trans fat content 
on product labels to allow consumers to 
identify the amount of trans fat in food.

Currently, trans fat is included in the 
‘total fat’ values, which creates some 
confusion about the health implications 
of trans fat. In response, some groups 
have advocated that, since saturated 
fat and trans fat both raise your total 
and ‘bad’ LDL cholesterol, they should 
appear on the same line on the label. 
To date, however, the FDA supports the 
position that the saturated fat and trans 
fat values should be listed separately.

The FDA issued final regulations in 
early 2003 that required trans fat to be 
listed on labels. The labelling regulations 

and subsequent educational activities 
will heighten interest in alternative 
‘healthy fats’ to improve the nutritional 
quality of baked and fried food.

History of hydrogenation
Some of the food in the Western 
diet that currently contributes to the 
consumption of trans fatty acids include 
some margarines, cookies, crackers, 
pastries, fried food, dairy products and 
meats. In addition, many oils have been 
hydrogenated when used commercially 
to increase shelf life and heat stability, 
especially when used for frying. This 
processing adds harmful trans fat to the oil.

Trans fatty acids are created in the 
food supply by the process called 
hydrogenation, which dates back to 
the 1900s. This process entails heating 
liquid oils in the presence of metal 
catalysts and hydrogen that hardens the 
oil into margarine and shortening. The 
resultant hydrogenated fat has become 
widely used in food over the past 20 
years, mostly because it was viewed as a 
healthier alternative to animal fats, which 
contain saturated fat and cholesterol.

Trans fat increased in the food supply 
as the industry responded to the health 
community’s call to reduce saturated 
fat in processed food, while consumers 
still demanded a tasty alternative.

Without hydrogenation, manufacturers 
found that the healthier liquid oils spoiled 
more quickly than saturated fats, could 
not withstand the high heat used in deep 
fryers, and made baked goods runny. 
Hydrogenated fats solve these technical 
problems and are pleasing to the 
consumer since they provide a good taste, 
better texture and increased shelf life.

Currently, the FDA estimates that 
42 700 products on grocery store 
shelves contain either fully or partially 

hydrogenated oils, which indicates the 
possible presence of trans fatty acids.

Research on trans fat
More recently, research revealed cause for 
concern relating to the negative health 
effects of trans fatty acids. The scientific 
evidence has been mounting over the past 
few years and now supports the need for 
trans fat labelling regulations. As is the 
case with saturated fat, trans fatty acids 
have consistently been reported to raise 
total and ‘bad’ LDL cholesterol levels.

In addition, evidence shows that 
trans fats lower the ‘good’ high-density 
lipoprotein cholesterol, whereas 
saturated fats do not. The effects 
of trans fatty acids on blood lipids 
and lipoprotein concentrations are 
viewed as strong risk factors for the 
development of cardiovascular disease.

Recommendations for trans fat
Although there is no established daily 
value for trans fat, the new report from the 
NAS says trans fat should be as limited as 
possible in people’s diets. Currently, trans 
fatty acids constitute approximately 2 to 
2,5% of total energy in the American diet.

The current daily value for saturated 
fat is less than 10% of total calories, yet 
it currently accounts for between 12 and 
14% of total energy. Together saturated 
fat and trans fat currently constitute an 
average of 15% of total calories in the 
American diet, much higher than the 
latest reports and guidelines recommend. 
Public education and the provision of 
information about trans fatty acid content 
on food labels will help consumers 
lower their intake of these harmful fats 
and switch to ‘good fats’ in their diet.

For more information and references, 
visit www.sunflowernsa.com.

A major new report issued by 
the Institute of Medicine of the 
National Academies of Science 
(NAS) states that there is no 
safe level of trans fatty acids 
and recommends consuming 
as few trans fatty acids as 
possible while still consuming a 
nutritionally adequate diet. 
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The climate of an area is a 
function of both below-average 
and above-average conditions. 
Climate can be defined as the 
long-term average weather 

conditions for a specific area. One of 
the main characteristics of seasonal 
rainfall globally, but also in South Africa, 
is that there is a semi-cyclic nature with 
consecutive seasons of below-average 
rainfall, followed by consecutive seasons 
with above-average rainfall. 

This feature of rainfall often complicates 
the planning process for agricultural 
decision-makers. The timing of new 
farmers’ entry into the industry often 
depends on where in the cycle they enter.  

Drought cycles can last between one 
and seven years or longer, depending 
on the area. Dry periods tend to be more 
extended in the lower rainfall areas 
towards the western parts of South Africa, 
than it is towards the eastern parts. These 
cycles may be interrupted temporarily by 
short-term or single-season disturbances 
such as El Niño or La Niña, which can result 
in atypical behaviour during a cycle. 

ENSO occurences
The oceans of the world are the most 
important source in which thermal energy 
is stored, not only because 70% of the 
surface of the earth is covered by water, 
but also because of water’s heat storing 
capacity. The build-up of energy due to 
climate change is much more intense 
in oceans than on land. This increase in 
ocean heat content causes an increasing 
frequency and intensity of cyclones and 
changes in weather patterns.     

The so-called El Niño Southern 
Oscillation phenomenon (ENSO) includes 
El Niño (warming of the central Pacific 
Ocean) and La Niña (cooling of the central 
Pacific Ocean) events. Both El Niño and La 
Niña occur in around 20 to 30% of years, or 
in one out of four to one out of five years. 
Approximately 50% of years or seasons are in 

a neutral state (neither El Niño nor La Niña). 
Although the Niño areas are located 

thousands of kilometres from Southern 
Africa, there are so-called ‘teleconnections’ 
in which the overlying weather systems 
above the Niño areas are linked globally 
to other weather systems, especially in the 
Southern Hemisphere.

Effects of El Niño 
During El Niño years or the so-called warm 
events in the Pacific, the rainfall activity 
is concentrated over these warmer areas 
of the ocean with drier weather over 
Australia and Southern Africa. The opposite 
occurs during La Niña or cooler events, 
with enhanced rainfall probabilities over 
Australia and Southern Africa. 

Although El Niño is usually 
responsible for drier conditions, there 
is also an underlying longer-term trend, 
which means that the effect of El Niño 
is not always the same. An El Niño 
event in a dry cycle is more than often 
responsible for extremely dry conditions, 
while El Niño in a wetter cycle is less 
intense in terms of the drought. 

The Indian Ocean also affects weather 
systems over Southern Africa and Australia. 
Warmer water near the African coastline 
causes increased rainfall activity and more 
intense low-pressure systems (cyclonic 
activity) over the western Indian Ocean. 
This results in dry weather over Southern 
Africa with rain over the adjacent ocean. 

A combination of El Niño and the warmer 
western Indian Ocean is usually a recipe for 
extreme drought conditions, like in 2015/16. 

The current situation
Neutral conditions have been prevailing in 
ENSO (Niño areas) since around July this year, 
although there are still remnants of the El 
Niño that occurred from October 2018 until 
June 2019. Forecasts favour the continuation 
of the neutral conditions for the rest of the 
summer, although on the El Niño side. 

Conditions in the Indian Ocean were 
still negative for rainfall at the time of 
writing this article due to the warm water 
off the Horn of Africa. Forecasts indicate 
that there will be a return to more neutral 
conditions in the western Indian Ocean 
towards the end of 2019. 

This combination of more neutral 
conditions in both Niño areas and the 
western Indian Ocean can enhance the 
prospects of rain in the second part of 
the season. 

Most of the summer rainfall area and 
especially the central to western parts 
of South Africa have been in a drier 
cycle since 2012, and similar cycles have 
occurred in the past.  

Drought in Southern Africa is more 
common than above-average rainfall or 
wetter years. Below-average rainfall in 
consecutive years is part of the long-term 
rainfall history. South Africa is currently in 
the seventh season of the drier cycle and 
compared to historic drier events, close to 
the turning point if the most recent four 
cycles are considered. 

From a planning point of view, it is 
extremely important to not only utilise the 
favourable portion of the rainfall cycle, but 
also prepare for the unfavourable part. The 
current drought will end soon, but similar 
scenarios will be repeated in future. 

For more information, 
send an email to the author at 

johan.vandenberg@santam.co.za.
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South Africa is currently in 
the seventh season of the 
drier cycle and compared 

to historic drier events, 
close to the turning point if 
the most recent four cycles 

are considered.
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