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A word from the editor …
Greetings to you our dear readers
Welcome to the 5th edition of our external newsletter Agring Bulletin. I am the new
Editor of the newsletter as of 1st November 2020. I trust you will enjoy reading our
featured articles in the current and future issues. I also hope you will find the
information helpful in your various endeavours. We encourage you our dear readers
to help shape the face and impact of our newsletter in the years to come.
Best regards
Dr Macdex Mutema
Editor

Dr Macdex Mutema
Editor (Researcher)

Editorial committee members:
* Dr Idan Chiyanzu (Snr. Researcher)
* Dr Tingmin Yu (Snr. Researcher)
* Ms Elmarie Stoltz (PRO: layout/design)

Concentrating solar technology: Power production for agroprocessing – by Mr Erence Manyako
Introduction to parabolic trough and their main
application
The predominant concentrating solar technology that
are currently in operation are linear concentrators
using parabolic trough collectors (PTCs). Receiver tube
is positioned along the focal line of each parabolashaped reflector. The receiver tube is fixed to a mirror
structure and the heated fluid, either a heat transfer
fluid or water/steam flows through and out of the field
of solar mirrors to where it is used to create steam (or,
for the case of a water/steam receiver, it is sent directly
to the turbine). Currently, the largest individual trough
systems generate 80 megawatts of electricity.
However, individual systems being developed will
generate 250 megawatts.
In addition, individual systems can be collocated in
power parks. This capacity can be constrained only by
transmission capacity and availability of contiguous
land area. In such systems, the collector field is
oversized to heat a storage system during the day that
can be used in the evening or during cloudy weather to
generate additional steam to produce electricity.
Parabolic trough plants can also be designed as hybrids,
meaning that they use fossil fuel to supplement the
solar output during periods of low solar radiation. In
such a design, a natural gas fired heater or gas fired
steam boiler/reheater is used. In the future, troughs
can be integrated with existing or new combined cycle
natural gas and coal fired plants.
Photo right: Parabolic trough collector

Industrial use of a parabolic trough collector
In the late twentieth century and early in the twentyfirst century, Research and Development (R&D) has
been focused on big PTCs for large solar thermal power
plants. However new smaller PTCs have also been
developed for process heat applications with
temperatures below 300°C. These collectors can
provide industrial process heat (IPH) to a wide range of
applications replacing fossil fuels. IPH such as
sterilizing, pasteurizing, drying, hydrolyzing, distillation
and evaporation, washing and cleaning, and
polymerization falls within the capability of these small
PTCs. The typical collector size for process heat is
smaller than that designed for CSP applications. Typical
aperture widths are ranging from 1 to 3 m, total lengths
of collectors vary between 2 and 10 m and geometrical
concentrating ratios are between 15 and 20m.

Concentrating solar technology continued from previous page …

The aperture area of a small PTC is usually smaller than
250 m2, whereas solar fields for IPH applications are
usually smaller than 50 000 m2. Small PTCs have a lighter
structure. Many companies have started as earlier as
1980’s to manufacture small PTCs capable of operating
in the temperature from 50 to 300°C. Industrial Solar
Technology (IST) Corporation is one the companies
which started developing PTCs. Examples of small PTCs
specifically manufactured for IPH are IST-PT1, PTC-1800
collector, PolyTrough-1200, these collectors can
achieve temperatures of 288°C, 200°C, and 230°C,
respectively. PTCs are a mature technology and can
operate at high temperature while maintaining high
efficiency.
Solar energy for agro-processing
Agro-processes, just like other industrial processes can
also benefit in using solar thermal technologies, this is
very important because agriculture also contributes to
CO2 emissions. For example, Agricultural emission from
developing countries was reported to be much higher
than that of developed countries. A typical example is
where in 2005, developing countries contributed 74%,
whereas developed countries contributed only 26% of
global agricultural emissions. Moreover, the agri-food
chain consumes about one third of the world’s energy
production with about 12% for crop production and
nearly 80% for processing, distribution, retail,
preparation and cooking. It is very clear that, when
focusing on resolving the energy crisis and reducing
agricultural emissions, the agriculture sector in
developing countries must become part of the solution.
The use of solar energy for food processing dates back
to ancient times, when food processing and
preservation played an important role in nutritional,
and aesthetic applications. Today solar energy is still
used in other applications such as water pumping, solar
cooking, brackish water distillation, etc., however there
are many other applications that have not yet been
tapped to.
Ongoing research: Investigation of the suitability of
PTC for steam distillation of essential oil bearing plants
The Agricultural Sector has a significant contribution in
reducing the carbon footprint, therefore converting
some of the agricultural machines to the use of
renewable energy is important. Besides reducing the
carbon footprint, the most important role played by
solar energy is providing huge energy savings as solar
energy is freely available and abundant in South Africa.

Savings are an important aspect of solar energy,
particularly to small scale farmers as most of them have
no financial resources to finance projects that consume
more energy. Moreover, the decentralized nature of
solar energy gives an added advantage to farmers that
are living in rural areas and do not have electricity
distribution. ARC-AE as part of the Agricultural Sector,
is upholding renewable energy initiatives, and as a
result, the Renewable Energy Division has engaged on a
research project to investigate the potential use of solar
thermal energy for agro-processes.
Several agro-processes, which can be modified in such
a way that, they use solar thermal energy as the main
source of energy were identified. Steam distillation of
essential oil bearing plants happened to be one of the
agro-processes that was identified. The current mobile
steam distillation units at ARC-AE use diesel and gas.
The research project is focused on turning these steam
distillation units into using solar thermal energy. This
will be a great project, considering the fact that steam
distillation requires a great amount of energy. The PTC
was selected after it was found to suit the steam
distillation process thermal requirements however
there are many other factors that were considered,
such as the fact that PTCs have already reached a
mature status and have already been implemented in
many counties.
Inquiries:
chiyanzui@arc.agric.za / manyakoke@arc.agric.za

Parabolic trough collector construction

Mechanisation training for farmers in the Comoros
Introduction
Training has been playing important role in supporting
farmers and stakeholders. In 2019, the mechanisation
team from the ARC-SCW & AE went out to reach the
other part of the continent to provide mechanisation
training for eleven tractor drivers and six farmers in the
Comoros on various aspects. The training programme
on tractor and implements was also part of a bigger
project sponsored by IBSA with which other engineering
support was provided on irrigation systems, vegetable
production as well as farming infrastructure design and
construction. IBSA is a south-to-south cooperation
between India, Brazil and South Africa.
The mechanisation training consisted of a theoretical as
well as a practical part. The theoretical part was
presented through sessions of classes and discussions in
a classroom on a Centre Rural de Development
Economique (CRDE)-owned farm. CRDE is a government
run Rural Economic Development Centre. An
interpreter assisted with translation from English to
French as the majority of the trainees were only able to
communicate with French. The practical training was
done by hands-on operations in the field, therefore
every tractor driver and farmer got a chance to practise
the tractor and implement in field actions.
Theoretical training
The theoretical program consisted of the following
modules:
 Tractor and implement safety regulations
 Mechanisation basics: Tractor Maintenance
 Mechanisation basics: Sprayers and spraying
techniques
 Mechanisation planning
All the presentation materials on various modules
were prepared in SA and hard copies of French version
were distributed to the trainees.

– by Dr Khumbulani Dhavu and Dr Tingmin Yu

Practical training
The practical hands-on training consisted of the
following:
 Attachment and mounting of implement
components
 Tractor components and maintenance
 Implement hitching
 Tractor driving techniques
 The operation and setting of a slasher
 The operation and setting of a mouldboard plough
 The operation and setting of a cultivator
 The operation and setting of a ridger
 The operation and calibration of a knapsack sprayer
Remarks from the training
 The mechanisation training sessions were successful,
although we could have spent more time on practical
session as the duration of the training time available
was very limited.
 It was realised that the training was such a big event
with a lot of expectations for the local farmers and
stakeholders that it was videoed and broadcasted on
the TV news.
 The translation from English to French took more
training time.
 Due to limited time, we were able to identify some
local people with more skills to assist with the
practical training, hence improving the progress of
the training at later stage.
Inquiries:
dhavuk@arc.agric.za / yut@arc.agric.za
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Framework for reporting irrigation scheme canal major water
losses in South Africa - by Dr Macdex Mutema
Canals are a major conveyance system for irrigation
worldwide. They are particularly important for
transmitting irrigation water in less developed countries
because they are a cheap mechanism for transporting
the water from source points such as rivers and dams to
the farms. However, canals are associated with high
water losses, which is a serious concern amongst water
users and environmentalists not only because the losses
constitute unnecessary costs but also the potential
harm to the environment posed through, for example,
water logging, salinization and contamination of
groundwater. Moreover, matters of water conservation
and demand management are now topical issues in a
world faced with dwindling freshwater resources and
increasing competition for the available water. It is
common knowledge that South Africa is a water scarce
country where the national freshwater water resource
allocation is nearing at its limiting point. South African
agriculture accounts for more than 62% of the national
freshwater demand, with most of that water consumed
by food production activities in the irrigation schemes.

The figure illustrates the preliminary conceptual
outline of the proposed framework to be refined over
time as tests and adjustments take place. The
framework is known as the Irri Drop, which is
synonymous with other frameworks in use in South
African such as the Blue Drop, Green Drop and No
Drop. The framework proposes to disaggregate the
major canal water losses in line with international
standards of accounting for irrigation water
withdrawal, uses and losses as well as defining
irrigation water use efficiency. The proposed water
loss categories are seepage, leakage, evaporation,
and due to operational and management. The water
losses will be reported for appropriate subareas of
each scheme irrigation.

The majority of the irrigation schemes rely on canals to
transmit the irrigation water, which are associated with
high water losses through, for example, seepage,
leakage, evaporation and other losses related to the
operation and management of the canals. Old age of
infrastructure and costly maintenance exacerbates the
water losses. Irrigation water losses in South Africa,
approximated at over 50% in some instances, is such a
big concern that the government made it mandatory for
all irrigation systems to report on their water uses and
wastages. The Water Administration System, a
computer program for collecting and reporting on
irrigation water uses and losses, was developed to help
with reporting the water uses and losses at major
irrigation systems in the country. Unfortunately, the
program does not cover the smallholder sector where
water losses might be even higher. In order to fill this
gap, Agricultural Research Council through its Irrigation
and Agricultural Infrastructure Engineering division,
together with partners, is developing a framework for
reporting canal water losses across the whole spectrum
of irrigation schemes in the country.

All the water loss types are assumed to exist at all sections of the canal networks and only their magnitudes will change
from one component to the other. The canal network losses will be calculated using: 𝑞𝑇 = ∑𝑛𝑖=1 𝑞𝑡𝑖 , where 𝑞𝑇 is the
total water loss for the entire canal network, 𝑞𝑡𝑖 is the total water loss for a single subarea in the canal network and
i…n is number of subareas in the canal network at an irrigation scheme. The term 𝑞𝑡𝑖 is calculated as 𝑞𝑡𝑖 = ∑𝑛𝑗=1 𝑞𝑗 ,
where 𝑞𝑗 is the total water loss within a subarea of a specific canal network. Therefore, it follows that 𝑞𝑗 = 𝑞𝑠 + 𝑞𝑙 +
𝑞𝑒 + 𝑞𝑚 + 𝑞𝑥 , where j…n is the number of subareas within the specific canal network, 𝑞𝑠 is seepage, 𝑞𝑙 is leakage, 𝑞𝑒
is evaporation, 𝑞𝑚 is measurement and operational, and 𝑞𝑥 is other water losses. The overall aim of the framework is
not only to report on the water use and loss, but to also to generate information that can help in identifying problems
sub-areas within an irrigation that that require urgent attention. Such information is very crucial when deciding on the
allocation of scarce resources for improving water conveyance efficiency, for instance through maintenance,
rehabilitation, and/or complete overhaul.
Inquiries: mutemam@arc.agric.za

Testing of planters with a 20/20 Meter Max Ultra-precision
planting Test Stand - By Dr Tingmin Yu and Mr Johan v Biljon
Introduction
In grain crop production by using conservation or
conventional farming practice, the productivity and
hence the profitability will largely depend on planter
performance. It is especially critical in no-till farming
because of the high penetration resistance with crop
residue at the soil surface, and the surface being often
rough as well. Malfunction of planting will result in
uneven seed depth, inaccurate seed population and
variant plant spacing, hence negatively influencing
production yield.
The 20/20 Meter Max Ultra Precision Planting Test Stand with monitor

The 20/20 Meter Max Precision Planting Monitor is a
standard unit which can be equipped with majority of
modern tractors to monitor planting performance in
field. The mechanization team of the ARC-AE has
successfully modified and made use of the 20/20 Meter
Max for evaluating and testing planters in the lab. The
aim of the operation is to simplify the testing method to
determine the fundamental performance and working
efficiency of the seed measuring mechanism of a planter
before putting into field operation. It also provide
implication of the suitability for planters before mass
distribution. The planter test by using the 20/20 Meter
Max was recently conducted for testing of an imported
no-till planter at the ARC-AE.
The 20/20 meter max ultra-precision stand for
precision planting
The Meter Max Ultra Test Stand has an electrical motor
which is controlled at various speed to simulate the
ground speed of the tractor-planter. With an optical
sensor installed inside the plastic channel at the bottom,
as well as programmed electronic control unit, the
20/20 Meter Max Ultra can be used to monitor a planter
in field operation or to test a planter in terms of seeding
population, skips and multiplications.
Fitarelli no-till planters
The Fitarelli no-till planter received was originally
manufactured and imported from Brazil where no-till
was being practiced some years earlier than in South
Africa. To evaluate the suitability under South African
conditions, the mechanization team in the ARC-AE
modified a 3-row planter with row distance of 450mm
into a 2-row planter with row distance of 900mm which
is the most popular spacing parameter as used by dry
land farming in many areas of South Africa.

Planter structure – seed delivery mechanism
The seed delivery and distribution of the Fitarelli no-till
planter was powered by a pneumatic ground wheel
which drives a chain, sprockets, gears and a plastic plate
with certain number of holes at bottom of and inside the
seeding bin.
Test setup
To enable the power transfer between the Meter Max
Ultra and the planter, a special coupler was modified
from a section of rubber pipe for flexible fitment. In
preparation of the test, the drive chain of the planter
had to be loosened and removed in order to connect the
drive shafts of the planter and the Meter Max Ultra
together.
During the test the seed delivery performance was
assessed at different speeds to determine the total seed
delivered in comparison with the targeted seed
numbers per ha as well as the rates of skips and
multiplications. The total performance was expressed
by singulation rate in percentage after deduction of
skips and multiplications.

Test setup

Testing of planters continued from previous page …

Test results of the seed delivery performance
Expected seed population: 36000 per hectare as preset
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Screen shot from the test results

Conclusions
The 20/20 Meter Max Precision Planting Monitor is a universal and easy-to-use equipment not only for infield planting,
but also for testing as well.
The results for testing of Fitarelli no-till planter in the lab showed very good performance in terms of seed delivery.
However, practical tests infield will also be need to verify the performance.
The test results also showed that the plant population declined with an increase with ground speed due to increasing
of skips. It is suggested that the best planting speed should be maintained within the range of between 5 to 7 km/h.
The fertilizer delivery performance will also need to be tested in future.
The Mechanization Team of the ARC-AE will continue to provide evaluation, test and other advisory services to support
the agricultural industry and farmers.
Inquiries: yut@arc.agric.za / vbiljonj@arc.agric.za

Handover of poultry structures to Gauteng farmers
- by Mr Francois Swanepoel

Ms Morakane Mosupyoe (MPL): MEC for Economic Development, Environment, Agriculture and Rural
Development handed over 2 poultry houses that will house 2500 Chickens each to the beneficiary, Mr Jacob Ngoma
at a farm located in Tshwane/Bronkhorstpruit.
The Comprehensive Agricultural Support Program
(CASP) is a key programme aimed at giving small and
emerging farmers in Gauteng an economic start in their
farming enterprises through the provision of basic onfarm infrastructure. Beneficiaries will be able to
leverage more funding from other financial institutions
to sustain their enterprises.
The optimal and sustainable agricultural production on
Land Reform and Agrarian Projects in Gauteng Province
remains the responsibility of the Gauteng Department
of Agriculture and Rural Development (GDARD). It is
therefore of fundamental importance that the set
legislations, strategies, plans and reforms are
translated into action in promoting farmer settlement
and agricultural business development. Promotion of
the latter will therefore be based on provision of
agricultural support to intended beneficiaries of the
land and agrarian reform programmes within the
parameters of the stipulated six pillars of CASP.
An integrated approach and cooperation with all
relevant stakeholders is integral to the agricultural
development process in the Gauteng Province
therefore increased participation of legible service
providers cannot be separated from this broad based
agricultural development. Agricultural Policy Action
Plan focuses on poultry values chain as one of strategic
commodities in meeting the objectives of the National
Growth Plan, National Development Plan and Industrial
Policy Action Plan (2010-2013). The mandate of the
Branch of Agriculture is to ensure that there is
agricultural growth and development in the province
with the focus on empowerment, poverty alleviation,
income generation, unemployment, and job creation
through the agricultural sector. Development and
implementation of the agricultural infrastructural
projects intend to enhance and broaden participation
of women youth and PWD’s in the agricultural sector,
with the provincial targets of 30% women, 10% youth,
military veterans and 5% people with disabilities.

Mr Felix Reinders during the handover of the structure by the
MEC, Ms Morakane Mosupyoe to the farmer

The Agricultural Research Council’s Agricultural
Engineering is the implementing agent of one of the
CASP projects. The scope of work involves
implementing poultry broilers and layers in 14 sites
based in three regions of Gauteng province (East Rand,
Rand West and Tshwane). The objectives of the project
were to design, supply and deliver poultry and layer
infrastructure projects; to implement quality on-farm
agricultural infrastructure projects within identified
farming areas; and to make recommendations on the
maintenance of the infrastructural projects.
Inquiries: swanepoelf@arc.agric.za

Stakeholders and visitors
arriving at the poultry
structure for the handover
ceremony

Newly appointed Chair of WASAG - by Mr Felix Reinders
Felix Reinders of the Agricultural Research Council’s Agricultural
Engineering group has been elected as the new Chair of the Global
Framework on Water Scarcity in Agriculture (WASAG) for a period
of two years (2020-2022).
WASAG is hosted by the Food and Agricultural Organisation (FAO)
Land and Water Division in Rome, Italy and collaborate with its 63
partners (including governments, United Nations (UN) bodies,
research institutes, universities, civil society organisations,
companies and other institutions) to support measurable,
significant and sustainable progress on improving and adapting
agricultural systems in conditions of increasing water scarcity and
a changing climate, using the combined expertise and resources of
the Partners.

Felix Reinders

WASAG is designed to bring together key players across the globe and across sectors to tackle the collective challenge
of using water better in agriculture to ensure food security for all. It is an initiative for partners from all fields and
backgrounds
Inquiries: Felix
to Reinders
collaborate
(reindersf@arc.agric.za)
in supporting countries and stakeholders in their commitments and plans related to the
2030 Sustainable Development Agenda, the Paris Climate Agreement and other plans and programmes related to
agriculture and water.
More can be read about WASAG on: http://www.fao.org/land-water/overview/wasag/en/
Inquiries: reindersf@arc.agric.za

ARC-AE popular publications – by Ms Elmarie Stoltz
The core purpose of ARC-AE is to develop and apply
agricultural engineering technology that will
contribute to higher yields, higher income and lower
input costs for agriculture and related industries in a
sustainable manner. This is achieved by means of
dedicated research and development of agricultural
engineering technology in:
 Saving energy.
 Utilizing machinery optimally.
 Efficient and uniform irrigation.
 Precise application of fertilizers and chemicals.
 Increased efficiency of equipment and farm
infrastructure.
 Adding value to products.
In order to maintain these objectives, a variety of
publications are available to assist in any farming
enterprise.
To obtain a complete publication list and order form
kindly contact Elmarie Stoltz at stoltze@arc.agric.za

New publication on climate change - by Mr Fanie Vorster
A publication on “Changing climate, the role of water and what you can do to drought-proof your land” was
published on 1 September 2020 by author Fanie Vorster.
Climatic change is a reality and is a widely researched
and controversial subject. There is great concern and
focus on the increase of greenhouse gasses in the
atmosphere, climatic instability and water shortages.
Several regions in the world, like Southern Africa
experience water constraints as well as severe and
prolonged droughts.
The purpose of this manual is to give a perspective on
the interrelationship that exists between the global and
regional climate, water, vegetation and land use. It is
intended to create awareness on the effect that water
has on the climate, possible causes of the current
situation and solutions to it. This manual focusses on the
effect that changes in the water cycle have on the
climate and what anyone can do in this regard,
regardless of whether you live on a city plot,
smallholding, in a rural community or on a commercial
farm.
The circulation of water is very dynamic and complex.
The causes for the water regime of a country to change
are difficult to identify because it consists of
innumerable mutually interconnected processes. In
nature water is circulated through its different phases
by means of the water cycle. Two distinct parts of the
water cycle can be distinguished, namely the “large-”
and the “small or local” water cycles. Through its
activities, human civilization has systematically and
mostly unintentionally changed the natural landscape,
thereby causing accelerated runoff of rainwater from
the land. Consequently the evaporation and infiltration
of rainwater into the soil decreases, which in turn
decreases the supply of water to the small water cycle.
Thereby its equilibrium is disturbed and causing it to not
function as it should over land any more.
In addition, an insufficient amount of water in and on
the soil surface have the effect that an enormous
amount of solar radiation is changed into sensible heat,
instead of being absorbed into latent heat when the
moisture evaporates. The reason being that the limited
amount of moisture available is not enough to absorb a
sufficient amount of heat through evaporation to keep
the system in equilibrium. This results that the soil
surface overheats, causing the supply of water from the
sea to the affected area, by means of the large water
cycle to malfunction also. With the water cycles
malfunctioning, the subsurface groundwater levels
decreases gradually, flooding frequency increases,
intense periods of drought become more frequent and
entire regions suffer from water insecurity.

These local processes that are caused by humanity and
which are scattered all over the globe, in combination
with other processes that are not caused by humans,
but by external factors, contribute to the phenomenon
called Global Climate change. However, by the
systematic and planned rehydrating of regions, it is
possible to lessen or even reverse the trend of the
climatic changes that were triggered by human
activities. This can be achieved by conserving rainwater
as near as possible to where it falls and enabling it to
infiltrate into the soil and evaporate again. Only the
natural surplus water should be allowed to leave the
region. Thereby the small water cycle will become
functional again, enabling a reverse in regional
warming, mitigation of extreme weather events and
increased water reserves in the region.
Several methods to conserve rainwater and facilitate
infiltration are discussed. This includes technological-,
biotechnical- and preventative measures, each having
its own field of application. We show that by relatively
simple rainwater harvesting and water conservation
measures it may be possible to turn the current
situation around on a local, regional as well as a
continental level. Interventions implemented by
individuals will have a positive effect on the individual’s
land, as well as on neighbouring land, as illustrated in
the case studies.
“Not even a single raindrop should be allowed to flow
into the sea without it first having been used for the
benefit of the people...”
King Parakramabahu the Great of Sri Lanka (1153 –
1186).
Inquiries: vorsters@arc.agric.za

