June 2019
Volume 1 • Issue 3

CONTENTS
* New technology: Agri-Mats press machine installed
at ARC-Agricultural Engineering
* ARC-AE researcher receives award for best oral
presentation at Agricultural Research Symposium
* New publications
* Testing of technology smart equipment to keep drip

irrigation systems functional
* ARC-AE trained officers from Namibia on
mechanization and precision agriculture
* Biogas digester training course for pig farmers
* Wageningen University and Research (WUR) shortcourse on ‘Resilient and Sustainable Food Systems
for a Food Secure Future’
* Testing facilities available at ARC-AE

Newsletter of the
ARC-Agricultural Engineering (ARC-AE)
Editor: Ms Judith Seopa
E-mail: seopaj@arc.agric.za
www.arc.agric.za

New technology: Agri-Mats press machine installed at ARCAgricultural Engineering
- by Dr K Dhavu and Dr A Nciizah
Agri-mats are manufactured by pressing the biomass on either a hot or cold press machine and
then used as mulching material in agriculture
The Agricultural Research Council (ARC) is participating in a
multi-disciplinary international collaborative project funded by
the Japan Science and Technology Agency (JST), Japan
International Cooperation Agency (JICA) and the Department of
Science and Technology (DST). The participants in the project
include Durban University of Technology (DUT) who are the
South African lead organisation, the ARC, Nagoya University
(Japanese lead organisation) and the Tokyo University of
Agriculture and Technology (TUAT). The project aims to
contribute to the reduction of CO2 emissions by converting
microalgae into biofuels and fertilizer mats. The dry micro-algal
residue that remains after oil extraction from micro-algae is
mixed with waste biomass from other industrial processes e.g.
bagasse from sugar production, wood chips from timber
production, crop residues from agriculture or sludge from
biogas digesters to produce organic fertiliser mats known as
agri-mats.

This collaboration will result in the development of a new agrimats technology, capacity building, scientific publications and
networking with local and international experts. Therefore, it
is envisaged that ARC and the country at large will benefit
from capacity that will come out of this collaboration.
To ensure success of the project, JICA donated press
machines that will be used in the fabrication of the agri-mats.
JICA donated two press machines that differ in the binding
mechanism and a drying unit. The equipment has been
installed at the ARC–Agricultural Engineering Campus in
Weavind Park. An expert from the Tokyo University of
Agriculture and Technology (TUAT) assisted the ARC to install
and run a demonstration of the equipment on 2 May 2019.
Two agri-mats based on bagasse from sugar cane was
developed for machines demonstration purposes.
Inquiries: dhavuk@arc.agric.za

The agri-mats are manufactured by pressing the biomass on
either a hot or cold press machine and then used as mulching
material in agriculture. The hot press incorporates heat and a
binding agent while the cold press makes use of MgO plus water
for binding. The project therefore contributes to both CO 2
reduction through production of biofuels and waste
beneficiation for environmental sustainability. To ensure that
these technologies take root in the Republic of South Africa, the
research team is working on the establishment of a sustainable
environmental business model and training of local personnel.
The partnership between the South African and Japanese
institutions will enable ARC to develop a new technology that
will not only improve agricultural production but job creation as
well. Besides the new technology, strategic links would be
strengthened among the participating local and international
teams and institutions. Development of the new agri-mats
technology and establishing strategic research links with the
participating local and international teams and institutions is
critical since it generates knowledge and technologies for the
conservation and utilisation of natural resources.

The operational agrimats press machine

Award for best oral presentation
Photo left:
Ms Khuthadzo Mugodo of ARC-AE received an award for best oral
presentation in the category: Advances in Agri-entrepreneurships
and value chains, at the 12th Agricultural Research Symposium
hosted by the Government Department of Agriculture and Rural
Development. The award was given by the department head official,
including MEC Dr Kgosientsho Ramokgopa

New publications
Farming Infrastructure Guidelines – by author Fanie Vorster
As part of the Pro-active Land Acquisition Strategy (PLAS) farm evaluation project, a manual
“Guidelines for Infrastructure Relevant in the Production of Different Agricultural
Commodities” (ISBN no. 978-1-86849-599-3) was developed for Entsika and the Department
of Rural Development and Land Reform. The relevant ARC commodity experts collaborated
in the compilation of the manual. The purpose of these guidelines was to provide a tool to
assist implementing agencies of agricultural development initiatives, such as the PLAS. It
should be used for the acquisition of suitable infrastructure and equipment of the correct
capacity. The Guidelines consists of a description of different fixed facilities and other
infrastructure, systems, machinery, implements, other equipment as well as labour, power
and water requirements necessary for typical commercially viable sized farm enterprises.
Every commodity is dealt with in terms of the above, as well as in terms of the purpose of the
enterprise, suitable size, dimensions or capacity, number required and whether the specific
infrastructure and equipment is optional or not.

Processing of Condiments and Seasonings – by author Theresa Siebert
A condiment can be defined as a spice, sauce, or other preparation that is added to a food product to impart a certain flavour or to enhance
the existing flavour of the product. It may also be used to compliment a dish. Condiments are available in many forms and used at various
stages of cooking and product preparation, for example single-serving packets such as ketchup, is supplied with take-out or fast-food meals.
They may be applied during dinner or prior to serving a meal or used during the cooking process to add flavour or texture to the final dish, and
include seasonings such as herbs, various spices, salt and pepper. The Processing of Condiments and Seasonings focusses on the preparation
of products such as mango achar, tomato chutney, guacamole and filtered honey.

Inquiries: stoltze@arc.agric.za

Testing of technology smart equipment to keep drip irrigation
systems functional
- By Felix Reinders
Testing has been conducted by the Agricultural Research
Counsel-Agricultural Engineering (ARC-AE) on Innovative
technology that uses ultrasonic sound to clean drip pipes,
known as Greendrum technology. The purpose was to
determine the effectiveness of the ultrasonic sound to clean
the drippers. Through intensive laboratory and field testing by
ARC-AE, results were obtained and analysed that gave some
insight into the performance of drip irrigation systems under
field conditions and the effectiveness of the cleaning process
by the Greendrum technology.
The innovative Greendrum technology that uses ultrasonic
sound to clean drip pipes was developed to embrace the
efficiencies offered by drip irrigation in order to preserve
precious water resources and to get a return on the
investment. It uses ultrasonic sound in a small body of water
to effectively and quickly clean drip irrigation lines and pipes
with ease. It is environmentally friendly and does not use any
chemicals. There is a stationary unit with three model sizes
(See photo 1). All work on the same principle

With the field evaluation of drip systems there was a clear
indication that drippers were clogging regardless of
maintenance and treatment with chemicals. There was a
tendency that the Emission Uniformity (EU) as measured in
the field of all the dripper types, deteriorated over time from
a new pipe EU of 92% to 87,1% in the first evaluation to 82,4%
in the fourth and last evaluation a year later. With regard to
the statistical discharge coefficient (Us), the drippers met in
only 69% on average, the requirements. In one case, the
dripper lines were recovered from the field and cleaned with
the Greendrum machine. The results showed that there was
a 73% positive change in the Coefficient of variation (CV) of
the dripper line from a bad CV of 10,57% to an excellent CV of
2,85%. In another case, the dripper lines were recovered
from the field, these were blocked with manganese and
cleaned with the Greendrum machine. The results showed
that there was a 29% improvement in the flowrate of the
dripper line and after it was cleaned four times the
improvement was a remarkable 360% in the flowrate from a
bad 0.355 ℓ/h to 1,69 ℓ/h. The original dripper was a 2,3ℓ/h
dripper. As the drippers could not be cleaned in any other
way, the Greendrum ultra-sonic sound way was extremely
effective and totally recovered the drippers.
Through this testing ARC-AE provides an excellent service to
the irrigation industry where different components of
irrigation equipment are tested for their performance and
quality characteristics. Furthermore, these tests provide
valuable technical information that improve irrigation system
designs.. The performance components are measured against
international standards and this give farmers a very good
indication of the quality of a product.
Inquiries: reindersf@arc.agric.za

Photo 1: Stationary unit

ARC-AE trained officers from Namibia on mechanization and
precision agriculture
- by Dr Tingmin Yu
The application of modern crop cultivation techniques,
particularly mechanization has been key to improving
agricultural productivity significantly. In the context of either
smallholder farming or commercialised crop production,
mechanization has been playing critical role across the whole
production value chain. Furthermore, the efficient operation of
the correct equipment and implements are necessary to
optimize farming production and to maximize profit from agrobusiness.
The programme of mechanization and precision farming within
the ARC-AE promotes utilization of energy efficient and climate
smart mechanization tools and precision equipment in
agricultural production systems in South Africa and SADC
countries. The mechanization programme helps improve the
quality of agricultural work and products, leading to
sustainability of crop production and agro-processing,
particularly for emerging farmers in Southern Africa. Under
such a background, the programme of mechanization and
precision farming within the ARC-AE has been requested
regularly to undertake training tasks by stakeholders and
partners from inside and outside of South Africa.
During 25 March – 5 April 2019, the Mechanization and
Precision Agriculture division of ARC-AE trained sixteen officers
from the Namibia Ministry of Agriculture, Water and Forestry at
the ARC premises located in Weavind Park, Pretoria.

The training included the following modules:
 Introduction to mechanization systems
 Safety operation of tractors and implements
 Setting and calibration of major implements
 Maintenance and service of tractor and major
implements
 Principle and costing of mechanization operations –
field capacity calculations
 Mechanization
requirement
for
conservation
agriculture (CA) – no till and minimum tillage
 Matching agricultural implements/equipment to
tractor power
 Optimisation and energy efficiency of mechanization
operations
 Testing of tractor engine performance
 Testing and evaluation of precision planters
 Testing of tractor-implement performance in field
Throughout the duration of the course, the training took
place in the following modes:
 Theoretical lectures and presentations
 Hands on practical operations in field
 Hands on calibration on planters and boom sprayers
 Demonstration on test equipment and measurement
 Operation and training manuals

According to the evaluation questionnaire survey by the end of the training, the average of 82.5 in percentage was scored by all
the participants which was a remarkable achievement attributed to the teamwork from the division of mechanization and
precision agriculture at the ARC-AE.
Inquiries: yut@arc.agric.za

Operation of tractor and implement in field

Tractor maintenance
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Biogas digester training course for pig farmers
- by Dr Idan Chiyanzu

On the 10th of April the ARC-AE Renewable Energy
division together with ARC-AP Animal Nutrition and
GDARD officials conducted a one day biogas digester
training course for pig farmers from the Ekurhuleni and
Tshwane Municipalities of Gauteng Province. The
training course was hosted at the ARC-AE Silverton
Campus. The training course was part of a GDARD
funded project which is being run by ARC- AP titled,
“Biogas production utilizing pig manure in two farms
around Gauteng.” The project aims to promote biogas
technology as a manure waste management tool
amongst pig farmers in the Gauteng Province by
installing two demonstration biogas digesters at two
farm units in the province of Gauteng. Furthermore,
the project aims to display the feasibility of using
biogas digesters to generate biogas energy on the farm
using pig manure. The biogas generated can be used for
heating, cooking as well as to generate electricity to
drive on farm production operations.

During the morning session farmers were trained on (i)
on farm waste management, (ii) biogas technology and
(iii) designing of a biogas digester. The afternoon
session covered touring the bioenergy laboratory as
well as visiting a small scale biogas digester and farm
scale digester situated at the Weavind Park campus.
Inquiries: chiyanzui@arc.agric.za

Dr Idan Chiyanzu taking farmers through the steps involved in
analysing and selecting feedstocks for biogas production

Farmers touring the bioenergy laboratory where research on
biogas technology are conducted
Farmers viewing an operational underground heated small-scale
biogas digester situated at ARC-AE Renewable Energy Centre

Farmers inspecting a farm-scale biogas digester situated at ARC-AE Renewable Energy Centre

Wageningen University and Research (WUR) short-course on
‘Resilient and Sustainable Food Systems for a Food Secure
Future’
- by Khuthadzo Mugodo
Ms Khuthadzo Mugodo was awarded a Nuffic’s Orange
Knowledge Programme (OKP) fellowship to attend a twoweek duration short course offered by WUR. Together with
other 42 participants from 23 countries throughout the
world.
The course focus was in teaching the participants methods
to incorporate resilience and sustainability when working on
food systems projects. Apart, from learning innovative ways
to tackle robust food-system’s challenges which contribute
to malnutrition and food insecurity; it also practically
demonstrated how agri-businesses in the Netherlands had
business models with long- term and short-term elements of
resilience and sustainability in mind.

Ms Mugodo presenting the final report on the case
of food losses in Uganda

During the field excursions, participants were able to see
innovation in the waste-to-food industry, hydroponics, biodynamics and dairy farming. Besides participants working on
cases from respective countries to apply the food systems
approach in complex issues, such as food losses, youth and
women inclusion in agriculture, reducing carbon foot-print it
was interesting to learn that leverage points were impact
could be made by researchers required minimal effort.
In all cases policy change and financial assistance were not
emphasised as leverage points of intervention to solve
challenges in the food systems, which made the application
of the approach necessary for researchers working in NGO’s,
universities and research companies.

Team working applying food systems approaches on the case of food losses in Uganda

Testing facilities available at ARC-AE
Methane potential testing
laboratory:
State of the art
instrumentation - An
Automatic Methane Potential
Test System (AMPTS) II, used
by scientists and engineers for
conducting digestion tests in
biogas production from organic
waste, agricultural residues
and animal manure. This
includes performing, with up to
15 tests of various biogasproducing substrates at one
time. All of this is performed
with easy access to addition of
sample, analysis, recording and
report generation, all is fully
integrated and automated.
Contact: Dr Idan Chiyanzu
chiyanzui@arc.agric.za

Irrigation evaluation:
The ARC-AE is at the forefront of
evaluating irrigation systems in
South Africa. A complete
evaluation of your system includes
measurements of:
 In-field pressure variations
In-field emitter discharges
 Design vs measured inlet
pressures of the system
 Pump station performance
 Filter and backwash
performance
 Uniformity of application
 General system condition
Contact: Dr Macdex Mutema
mutemam@arc.agric.za

Essential oils
analysis:
The ARC-AE provides
essential oil quality
analysis services
which will assist the
seller of the oil to
obtain a fair price for
the product.
Contact: Celi Mbokazi
mbokazic@arc.agric.za

Drawbar power implement
tests:
The power requirement of
implements is important for
efficient mechanization
planning. Three point hitched,
drawbar pulled and PTO
driven implements can be
tested by the ARC-AE with the
following variables calculated:
forward speed (km/h), fuel
rate (l/h), specific fuel rate
(l/ha), work rate (ha/day),
engine power (kW), drawbar
power (kW) and wheel slip
(%). The amount of soil
disturbed by an implement is
also measured in area (m²)
and then displayed as
implement efficiency in
kN/m².
Contact: Johan van Biljon
vbiljonj@arc.agric.za

