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And whilst the challenge of climate
change has become part of the basket
of challenges of the agricultural sector
and has forced us to think climate smart
and resource smart, the COVID-19 virus has
caused havoc in our way of living, farming and
doing business.
We are currently in the lockdown period and the
agricultural sector has been confronted with many
regulations, uncertainties, etc etc, but we are now more than
ever convinced that our sector is the one who can carry South
Africa in these uncertain times with the ability to fill the foodbasket.

Welcome
to the fourth
edition of the
SmartAgri
Barometer
of 2019/2020

Our actions in mitigating and adapting to climate change is continuing at
a rapid rate. In this edition, we bring you once again a good mix of climate
smart articles and we hope you enjoy the read. Please also disseminate to
other interested parties!
For those who have not read about the SmartAgri plan, or seen our previous editions of
the SmartAgri Barometer, please visit www.greenagri.org.za. or www.elsenburg.com and
click on SmartAgri.
May we wish you all a healthy and safe period for you and your family and your employees/
fellow employees over the next few months – remember #flattenthecurve!

SMARTAGRI PLAN EVALUATION
PROGRESSING WELL

A

s mentioned in previous editions of
our newsletter, the SmartAgri plan
completed in 2016 by the Western Cape
Department of Agriculture, in collaboration
with DEA&DP, is in the process of being
evaluated. The purpose of the evaluation is
to assess whether the SmartAgri Plan was
properly designed and relevant, to what extent
its outcomes have been achieved after three
years of implementation, whether there are
indications that the sector is more resilient
and how the plan and its implementation can
be strengthened.

commenced with this evaluation on the 1st of
November 2019. The evaluation also included
several individual, as well as focus group
interviews, of SmartAgri stakeholders.
The draft evaluation report was presented on the
20th of March 2020 to the Steering Committee,
and the final report of the evaluation is due at the
end of April 2020 (deadline had to be extended
due to COVID-19 lockdown) and the outcomes
of the evaluation will be used to improve the
SmartAgri plan and its implementation to
ensure a more resilient agricultural sector and
department.

Blue North, a specialist consulting practice that
supports businesses in the agricultural and food For more information on the evaluation,
sectors in the proactive clarification, development please contact Dr Trautmann at ilset@
and implementation of sustainability strategies, elsenburg.com.

The 20 tour members visiting the Outeniqua Research Farm on the first day

CAWC CA TOUR 2020
From the Cape to Winterton and back….
Dr Johann Strauss
The 2020 tour of Conservation Agriculture
Western Cape (CAWC) through George,
Graaff-Reinet, Clocolan, Reitz, Cornelia,
Winterton and Bethlehem was an amazing
adventure yet again. Plenty of laughs but
also deep discussions on soil was the order
of the day.
It was amazing to see and hear a diverse group
of people, in terms of CA experience, talk and
debate issues such as nitrogen management,
carbon building and what do I need to change
to improve my soil. Although we saw some
implements along the way, none of the discussions
in the busses focussed on implements.
The key focus was the soil. We learned something
at every farm we visited, even some things not to
do. The producers we visited was not afraid to
share, not only their successes, but their failures
and future plans too.
It was really heart warming to see the efforts
done by these leaders in their respective areas
from extensive veld management to crops. I still
believe that everyone we visited also benefitted

from our groups’ input. Enjoy the feedback
from some of our tour members in the March
newsletter. The newsletters are available online
via the following link: www.blwk.co.za
LATEST CONSERVATION
AGRICULTURE WESTERN CAPE
NEWSLETTER AVAILABLE
The latest editions of the Conservation
Agriculture Western Cape (CAWC)
newsletter are now available – please
visit their website for a copy of the
January and February 2020 newsletters
and previous editions. And watch the
2020 space for more information!

Click to view
website
Click to view
PDF

Crop modelling as a climate
impact assessment tool
Dr Mike Wallace

T

he application of crop models has
become a fundamental tool in our
understanding of crop production in
the face of a changing climate. Although
crop models can vary from simple “rule of
thumb” empirical relationships to deeply
scientific, process models, this article refers
to the latter. Also known as mechanistic
models, they make use of mathematical
equations to model the host of physiological
processes of plant development in response
to climate, environmental, water balance and
management influences. The crop models
require daily weather data, detailed soil
surface and profile descriptions, and detailed
crop management processes as input. Crop
genetic information is usually defined in a
crop species file that is native to the model
and cultivar or variety information that should
be provided by the user.

Such models allow us to extrapolate our limited
experimental research to broader agro-climatic
zones and to different climate regimes to test
impacts and responses at various levels.
Furthermore, in skilled hands, they allow us to
simulate (and optimize) the impacts of various
management inputs, for example, fertilizer
strategies, planning dates, cultivar choice,
planting density and row spacing. Processbased crop models coupled with (downscaled)
climate model projections can play a vital role
in assessing potential impacts of the various
components of climate change and increasing
CO2 levels on crop yields and in informing croplevel adaptations.

Despite the usefulness of crop modelling as
a climate change impact tool, the science &
practice has essentially become a scarce skill
in South Africa and consequently the uptake
by academic institutions appears to be low.
Two of the most widely used physiology-based, The science of biological and environmental
mechanistic models used in crop modelling are simulation is a fascinating study field and one
the Australian APSIM (Agricultural Production hopes that crop modelling will find a resurgence
System Simulator) and USA’s DSSAT (Decision along with the general growth in systems
Support System for Agro Technology Transfer). modelling and scenario planning towards a
Developed by teams of scientists over many years, better understanding of the impacts of climate
these crop models integrate research findings change. (A future article in the Agriprobe journal
on crop physiology gathered over many years will delve into some of the methodologies and
of laboratory and ﬁeld experimentation. Whilst processes involved in developing crop modelling
the models are freely available to researchers, scenarios).
the implementation of the model is an intensive
process, requiring detailed parameterization of For more information, contact Dr Wallace at
local cultivars, daily climate data, management mikew@elsenburg.com or 021-8085088.
practices, and probably the most problematic – a
detailed layer-wise description of soil chemical
and physical parameters. Countries with active
modelling communities generally have well
developed open libraries of their local cultivar
and soil descriptions, but unfortunately this is
generally not the case in South Africa.

Trends in costs and
margins for no till
wheat production
Swartland,
Western Cape
Nicole Wagner and
Dr Johann Strauss

O

ur increasing population under
constrained resources continues to
put pressure on agricultural and food
systems. Being a strategic cereal crop, wheat
is a valuable source of protein and a significant
contribution to animal feed. Even though the
Western Cape is producing about 50% of the
country’s wheat, production is not sufficient
for domestic demand and global production
is decreasing overall. While the capacity
to produce may exist in the Swartland, the

industry is challenged by increasing climate
risks and low product prices. The region
is also at risk to increased temperatures,
variable rainfall and deteriorating soils.
These risks were identified more than twenty
years ago when the long-term conservation
agriculture (CA) trials were established by the
Western Cape Department of Agriculture, at
the Langgewens Research Farm. Over the
years, conservation agriculture practices and
associated technology has received much
attention for building resilience to climate change.
In this article we investigate how costs have been
influenced across the different rotation systems
over time.
Rainfall
In the winter rainfall Swartland region, longterm average annual rainfall is about 400
mm, which mainly falls between April and
September. Historical rainfall records captured at
Langgewens shows high variability and trends of
decreasing annual rainfall. Variability, distribution
and timing of rainfall during the growing season
is crucial to planting and the length of the season,
contributing to shaping the long-term cropping
systems.

Firgure 1: Average annual rainfall, 1996-2018
Source: Langgewens Research Farm

We take a closer look at the relationship between
average monthly rainfall in the growing season
from 1996 to 2018 to the average annual rainfall
for the same period. The research farm received
above average annual rainfall in several years
over this period, however, not all rainfall was

relevant to the growing season for the trial. The
years 1996, 2001, 2007 and 2013 were notably
“wet years” with consistent good rains throughout
the season; whereas 2003/2004 and 2015 and
2017 were drought years.

Figure 2: Average annual rainfall vs winter monthly rainfall (mm)
Source: Langgewens Research Farm

Trends in yield, cost and gross margin
The figures that follow shows some trends in
cost of fertilizer in relation to total cost over time
for the different systems. The yield and gross
margin are reflected for the same period.

For systems A-D, abandoned harvest is shown
for drought year 2003. A strong wind event just
before harvesting in 2018 resulted in a loss of
about 50% in wheat and 45% in canola.

Figure 3: System A trends in yield, costs and gross margin

Figure 4: System B trends in yield, costs and gross margin

Figure 5: System C trends in yield, costs and gross margin

Figure 6: System D trends in yield, costs and gross margin

Figure 7: System E trends in yield, costs and gross margin

Figure 8: System F trends in yield, costs and gross margin

Figure 9: System G trends in yield, costs and gross margin

Figure 10: System H trends in yield, costs and gross margin
The wheat monoculture, system A, shows relative
stability in yield with increasing costs over time;
and as expected, the system shows good yields
in the wetter years (2007 and 2013). A closer
look at the inputs for 2014 shows that fertilizer
was the biggest input, however, lime was also a
big input that influenced the increasing costs and
lowered the gross margin for 2014. Under ideal
circumstances, a pre-emergent herbicide would
be used to suppress weeds in the monoculture;
however with rains coming later in recent years,
risk cannot be reduced by these means.

medics and clovers, total cost is reduced,
realising a greater gross margin. These systems
have also contributed to resilience in drought
years. The data shows that the costs of pest and
weed control are low for these systems and the
need for fertilizer application, lime and fuel is
notably reduced. With the reduced costs during
planting, coupled with lower fuel requirements
and seeds, better margins can be realised.

Concluding remarks
Variable and decreasing rainfall coupled with
increasing temperatures, wheat producers
System B introduces a canola rotation to the continue to be challenged to meet food security
monoculture. Where the good yields experienced needs. Producers cannot compete with global
in the previous system strongly aligns to rainfall prices and therefore need to consider ways to
received, this system shows increased stability reduce costs. The trends shown here allude
over longer periods (2005 to 2007 and 2012 to input costs such as fertilizer application to
to 2014). The introduction of canola showed reduce costs and achieve better gross margins.
improved yields since 2011/2012 with relative Crop rotations that include nitrogen fixing means
resilience during the 2015 drought year and savings in terms of fertilizer application. Where
less impacted by the 2017 drought year. Again, fuel and seed prices cannot be influenced, the
costs were influenced by higher fertilizer costs inclusion of rotations that require less weed or
in 2014 and the cost of pest control and seeds pest control may be useful in reducing costs.
are also found to be higher for canola compared Crop rotations that include medics has shown
to wheat. With more options available for weed reduced costs due to lower inputs required. To
control in canola, the system can see savings in build drought resilience and ensure profitable
reduced costs for weed control compared to that systems, crop rotations are necessary to build up
for wheat. Including canola and lupines in the soil organic matter and nitrogen in the soil profile.
rotations, fixes more nitrogen in the soil. Savings Diversifying with crop rotations (cash crops and/
come from the reduced need to add nitrogen to or animals) may not double yields, but increased
the system and coupled with the lowered cost stability has been shown and diversification may
of pest control. For system C and D during the reduce risk to price and climate shocks.
period 2016 to 2018, a cover crop (not lupin) was
included. This meant that there were only costs For more information, contact Nicole Wagner at
involved and no gains. As can be seen from 021-8087767 or nicolew@elsenburg.com.
systems E to H, rotating with self-generating

Dear SmartAgri
Barometer readers –
it is time to say goodbye!

W

e sincerely hope that you tuned in to
our second series of Die Kwik Styg
which was broadcasted on RSG
on Friday afternoons at 12:45 when Lizma
van Zyl, our presenter, informed, educated
and empowered South Africans on climate
change and relevant subject matters with
world renowned experts as her studio
guests.

To Lizma, a warm word of thanks for compiling
and presenting the programmes in such a
The programme was funded by the Western
professional and “listener friendly” way and
Cape Department of Agriculture with Dr Ilse
another round of applause to Lindsay Johnson
Trautmann, Chief Director Research and
of Crossfade Studios who did the immaculate
Technology Development, as project leader. This
editing of each programme. A special word of
project was done as part of the SmartAgri plan
thanks to RSG for allowing us to produce the
(www.greenagri.org.za or www.elsenburg.com)
first ever radio series on climate change in South
and had the objective to create awareness on
Africa.
climate change for the agricultural sector and
the general public. The best experts on climate
Missed some programmes? Download the
change in South Africa (we also had one from
podcasts on www.elsenburg.com or www.rsg.
the UK) took part in the two series.
co.za.
The sad news is that the team, Lizma, Ilse and
For more information on the series, contact Dr
Lindsay has broadcasted their last programme
Ilse Trautmann at ilset@elsenburg.com or 021on Friday 3 April 2020 after two series and 104
8085012.
programmes! Please do go and listen to this
programme – the grand finale of Die Kwik Styg!
Our sincere appreciation to our team of experts
for giving us information week after week on
this very important challenge to SA and our
agricultural sector and who brought the realities
and opportunities of climate change to our farms
and into our homes.

Using soil care to achieve the impossible
Two brothers bet their farm, and
livelihood, on a new farming approach

W

hat do you do when a phytotoxic wax
destroys nearly 90% of your crop
– and therefore your income? You
use the catastrophe to change your farming
practices.

He was wrong. The brothers accepted the
challenge, by adopting a new approach to
farming – one that questioned the way farmers
had operated for decades. This approach was
based on the philosophy that soil is in fact an
ecosystem, and that healthy plants can only be
That’s exactly what happened to two brothers, produced if the soil ecosystem is healthy. For
farming on a wine and vine nursery farm outside the Barns brothers, this meant “getting out of the
Wellington in the Western Cape. Andrew and way of nature”.
Gary Barns are the third generation to farm on
the property, Mischa. The farm had previously One year after starting the experiment, they
been called ‘Houmoed’ (which means “keep your found not only were they surviving; they were
courage”). That’s because in the space of just 10 operating more efficiently and working closer
years, seven farmers had tried – and failed – to with nature – without cutting any jobs.
make a living on the property before the Barns
family bought it.
“So we went all in on this new way of farming,”
says Andrew. “We realised we had to do this
The Barns brothers could have suffered the 100% – we had to bet the farm on this new
same fate in 2015. That’s when the wax they approach to farming and soil conservation.”
were supplied destroyed 87% of their vine
nursery. What’s more, it happened to coincide
Soil tests failed to take plants into account
with the start of the worst drought in 100 years in
the Western Cape.
The brothers started this new journey by asking:
what is soil health; and how do you quantify it?
“This task looked impossible.”
Andrew says, “We found there was a problem
in the way soil health was measured. This had
According to Andrew Barns, the nursery’s losses nothing to do with how plants use the soil. These
amounted to around R16-million. And to survive, tests simply didn’t take plants into account.”
they had to find a way to cut costs by 40%, while
maintaining the same quality and volumes as So Andrew and Gary teamed up with
before. “This was huge for us,” says Andrew. researchers, to develop soil tests that helped
“In a farming business, one can cut 10% at the farmers understand how plants access the
most. This task looked impossible.”
soil. These tests started considering how much
Soluble Organic Carbon is present in the soils.

They also looked at the infiltration rate of water.
Letting nature “do its thing”
These elements were not previously considered.
The brothers place such emphasis on this that They now work with farmers across South
only once the soil environment is right, will they Africa and Namibia, helping them to adopt soil
focus on supporting the vine to grow up the wire. care practices, while using Mischa Farm as a
demonstration of their philosophy.
They also created diverse cover crops – including
21 different species of plants, which are planted The brothers use their voices to encourage
between the vines. Gary says, “Diversity above farmers, students and scholars to trust in nature.
means diversity below.” When these plants die, Andrew says, “The reason many things are done
nutrients are released back into the soil. Soil in agriculture is because that’s how they were
fertility, structure and water-holding capacity are done in the past. For many of us, it is habitual –
then improved.
and not best practice. So we asked: what is best
practice?”
From a nuclear graveyard to healthy soils
The answer? Gary says, “We bring nature in and
Andrew and Gary test all their soil care principles let it do its thing and we get out of the way.”
on their own farm, Mischa. And in 2015, when
they conducted their first tests on the farm, they “You must ask: What does the plant need? We
were shocked. “We discovered there was no life bring nature in and let it do its thing and we get
in our soils; it was like a nuclear graveyard. So out of the way.”
we had a hill to climb,” says Andrew.
For more information, contact Francis Steyn at
For the next three years they introduced their 021-8085090 or FrancisS@elsenburg.com.
principles and practices – with good results.
Their harvest increased every year since 2016’s
drought-driven lows. They could cut nursery
irrigation by half – while still increasing output.
And they haven’t used insecticides and weed
killers for at least five years. “It’s amazing to see
how weeds that don’t belong here are attacked
by insects. That’s just how nature works,” says
Gary.
The practice helped them to achieve their 2015
goal: to cut costs by 40% in order to survive. And
today, they are the only vine nursery in South
Africa considering soil health. Gary says, “We’re
the only ones looking at soil health as a solution,
which then drives performance, and ultimately
profitability.”

Droning in agriculture and conservation –
a buzz of opportunities amidst the drought
and climate change
Dr Ilse Trautmann

T

he Western Cape Department of
Agriculture, in collaboration with the
United Nations Development ProgrammeGEF5 Sustainable Land Management project,
the Endangered Wildlife Trust (EWT) and
Department of Environment, Fisheries and
Forestry (DEFF) hosted a two-day interactive
Drone Users Conference during November
2019 on the use and application of drones
as a monitoring and assessment tool in the
agriculture and conservation sector.

“The power of partnerships were once again
showcased as this marks the first ever drone
users conference in conservation and agriculture
in the Western Cape. In our “Better Together”
drive, this multi-partnership brought a new view
on drone utilisation, deepened the understanding
of drone applications and also started an
exciting conversation on drone usage”, said Dr
Ilse Trautmann, Chief Director: Research and
Technology Development at the Department and
one of the members of the organising committee
of the conference. Drones could also be very
This event was one of the many actions of the useful in drought conditions, as was clearly
Department to give effect to the Fourth Industrial shown by a farmer from the Central Karoo and
Revolution (4IR) and its exciting opportunities for speaker at the conference, who used a drone
the agricultural sector (read the Departments’ 4IR to attend to his animals, water troughs, and
report at http://www.elsenburg.com/content/4th- fencing, and thereby he saved a lot on diesel
under difficult conditions.
industrial-revolution-evaluation-report).
The purpose of the conference was to provide
an opportunity for users, practitioners, service
providers, policy and decision makers within the
natural resource management field to interact,
share lessons and build networks toward using
drone and related technologies in achieving
sustainable land management and conservation
objectives.

According to Cobus Theron from the Endangered
Wildlife Trust (EWT), “Unmanned aerial vehicles
or drones are a rapidly evolving technology.
They have the potential to radically influence the
way we do environmental research and practice
conservation. While the possibilities are myriad
there is still much work to be done to bring
practice and theory together.”

Lehman Lindeque, Global Environmental Facility
(GEF 5) SLM Project Manager explained, “During
the past two years the SLM Project realised the
huge potential for using drones as a monitoring
tool in the field of natural resource management.
We also realised many practitioners in the field
of natural resource management want to use
this technology, but don’t know how and are
duplicating effort and ‘re-inventing the wheel’.
Considering knowledge management and
sharing lessons learned are project outcomes of
the GEF5 SLM Project, we decided to host this
Drone User’s Conference with some of our key
stakeholders in the agricultural (Western Cape
Department of Agriculture) and conservation
field (Endangered Wildlife Trust).”

and find common ground for the creation of an
enabling environment where the regulations
involved in managing drones can harmonise
with the full potential and reach of drones within
the respective sectors as the regulatory aspect
remains one of the most common challenges
mentioned throughout the conference. The
dialogue from the two day conference were
captured and recorded and will help provide
guidance on the practicalities of effective drone
regulations and the management thereof.
A second drone conference is planned for the
latter part of 2020 and more details will be shared
at a later stage.

For more information, contact Dr Trautmann at
The conference was attended by a total of 105 021-8085012 or ilset@elsenburg.com
delegates from public and private organisations.
The delegates hope to streamline activities

Restoring the Upper
Breede Valley
Through an innovative publicprivate partnership
Rudolph Roscher

“How do we want the Upper Breede Valley to The UBCEG is born
look in the future?”
In 2003, agricultural, conservation and planning
This question served as the drawcard to get departments came together to better understand
organisations and individuals around a table in the area’s natural resources, the challenges, and
the early 2000s to find ways to improve the upper where their work overlapped. For three years
they planned their approach, creating maps and
reaches of the Cape Winelands district.
sourcing funding. And in 2006, the Upper Breede
According to Garth Mortimer, CapeNature’s Collaborative Extension Group (UBCEG) was
Senior Manager: Protected Area Expansion born.
and Stewardship, the participants knew the
Upper Breede Valley could not continue on the Today UBCEG consists of 21 members,
same trajectory as before. Invasive alien trees covering 140,000 square kilometres in the Cape
had all but taken over the banks of the Breede Winelands district. The members meet once a
River. Farmers were under pressure to intensify quarter to discuss natural resource management
agricultural outputs to meet demand – leading to challenges and solutions for the Breede Valley.
Rudolph
Röscher,
Western
Cape
increased use of pesticides, which affected river For
water quality. And because of seasonal labour, Department of Agriculture LandCare Manager
in the Cape Winelands, and current Chair of
unemployment was high out of season.
UBCEG, the strength of the organisation lies
At the heart of many of these challenges was in the communication. “We partner to deliver a
the lack of coordination between government better service to the farmers and to people living
departments, conservation authorities, non-profit in the rural communities. Now we can pick up the
organisations and farmers. And this caused phone, and talk to one another, and get support
from each other.”
much frustration and confusion.

The “glue” that brought partners together

“MMPs give farmers a way to restore the river, and
they create awareness of how the river works,
According to Garth, “The alien clearing became the hydrology and the service a river delivers,”
the glue that brought us together, and made us says Rudolph. To date, MMPs have been written
stick.” Partners such as LandCare, the Breede up for more than 450 kms of riparian zone in
Gouritz Catchment Management Agency the Cape Winelands, involving more than 2000
(BGCMA) and local Water Users’ Associations farmers.
worked together to clear biodiversity-rich
landscapes and riparian zones, such as the Elkerine believes UBCEG’s activities have helped
Papenkuils Wetland (this wetland is a top reduce competition for water. “We now have
conservation priority in the valley). They then people, including many landowners, working
supported work all along the banks of the river.
together. When it comes to water, sometimes
people don’t work together. With this project, it’s
Farmers could see the impact of this clearing. amazing. We see people motivate and nag their
And from here, support for clearing activities “just neighbours to get involved.”
snowballed”, says Elkerine Rossouw, Water Use
Specialist at the BGCMA. “The alien clearing was And farmers are also working better with
visible immediately. So in the next year, I could government. According to Garth, the number
ask for additional funding (from the BGCMA).”
of illegal transgressions has reduced markedly.
“The more work we did, the more interest there
The alien clearing work resulted in spin-off was to become involved,” he says.
opportunities. Using trees from the Kluitjieskraal
Nursery (another UBCEG project), cleared National LandCare agreed that UBCEG has
riparian zones are rehabilitated. The nursery indeed brought about positive change in natural
provides around 120,000 plants which are resource management. They announced UBCEG
planted along the river to stabilise the banks. The as the winner of the Best LandCare Committee at
seven individuals who work at the nursery also a district level at the National LandCare Awards
oversee the annual Nursery Day. Here 16,000 in 2018.
plants are sold to local farmers and plant-lovers
every year.
Rudolph says that while winning is important for
the committee, the biggest benefit is the on-theCreating awareness around the Breede River ground action. “The best bit is that people can
see things are happening on the ground. Projects
Farmers along the banks of the Breede River also are being implemented. And that helps us build
benefited from another UBCEG-driven project: trust with each other.”
the use of River Maintenance Management
Plans (MMPs). UBCEG members encourage “The best bit is that people can see things are
land users here to sign these plans. They help happening on the ground. Projects are being
farmers to work in their rivers legally, and with the implemented. And that helps us build trust with
right knowledge and oversight – without having each other.”
to undergo long and costly environmental impact
assessments.
For more information, contact Rudolph Roscher
at 021-8087801 or RudolphR@elsenburg.com

BECOME PART OF THE SMARTAGRI DRIVE
Interested persons who would like to get more information on SmartAgri and its related actions,
are invited to contact Dr Trautmann (ilset@elsenburg.com). Please subscribe to the SmartAgri
Barometer if you would like to be updated on a regular basis.
Newsletter compiled by:
Dr Ilse Trautmann (Chief Director: Research and Technology Development)
Arie van Ravenswaay (Assistant Director: Innovation, Technology Design and Transfer)
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