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MESSAGE FROM

Corné Liebenberg
Corné is Director and Marketing Manager at
Laeveld Agrochem (LAC). He strives to make LAC the
market leader with unique innovations, products and
new technology to the benefit of the clients.

Welcome to the first English edition of
Laeveld Agrochem’s (LAC’s) popular Groei
Magazine. We hope you enjoy reading
this edition called Grow.
Lately producers are spoiled for choice in
their media selection, for example magazines
and electronic newsletters. There is also more
than enough information about any problem
or challenge available through Google.
We don’t want to be just another option, so we
aim to offer practical, relevant and value-added
articles, we even share much of our own intellectual property, collected over 30 years. The purpose is to publish a custom-made magazine,
to be kept as a resource, or reference, when
challenges or questions arise in the future.
Therefore, we share highly technical information, but in an easy to understand way, with
young and new farmers in mind as well.

The 360o holistic solution
Laeveld Agrochem’s qualified agriculturalists, supported by a large team of strong technical specialists,
have the knowledge and expertise to give advise on the full spectrum of crop protection, plant nutrition
and precision services coupled with technology.
Our complete solution includes the popular MyFarmWeb digital platform which enables producers to
significantly improve farming practices and decisions, with the clever use of technology. Laeveld Agrochem
ensures a 360o holistic approach according to each producer’s specific needs for harvest optimisation.
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We acknowledge the growth and increasing
role played by emerging farmers, and therefore want to share information in a language
understood by the largest part of South Africa’s
demographics. Readers who know and follow
LAC in the media will know that we are strongly
driven to make a difference in our country. We
acknowledge that there is more than enough
unused land, potentially many small-scale
willing farmers, as well as knowledge and a
willingness to make plans work. We only need
to apply these resources in the right way to
give the agricultural industry in South Africa
a huge boost. This will lead to hope, pride,
job creation and increase in food production,
resulting in more income and fewer people
relying on social grants.
With the correct mentorship, any small or
niche farmer has the potential to develop
his/her enterprise and ultimately becoming
a commercial farmer if so desired.

Many of LAC’s agents already play a huge
role in community upliftment projects. More
than 200 farming ideas were shared through
LAC’s television series, Nisboere and large
producers like ZZ2 have already developed
several markets countrywide, where any
small-scale farmer can arrive with just a
handful of fruit and vegetables and to sell.
LAC’s main focus is still on our big commercial farmers and most of the articles in this
edition are aimed at them and their export
crops. To be able to do good to others, your
business needs to do well financially. So, we
want to thank every loyal LAC client for their
support. This enables us to diligently plough
back into our country and into projects that
fight hunger, drought and fires. Farmers and
businesses need a stable, thriving country
in which to run successful and sustainable
businesses.
I would love to receive feedback from
the English-speaking farming community,
as well as emerging farmers who speak
English, on what topics you would like to
be covered in the next Grow Magazine.
My e-mail address is corne@laeveld.co.za.
Although twenty-twenty did not necessarily
turn out to be the year of plenty, we all learned
valuable lessons from this year. We learned to
appreciate what we have, to enjoy friendships
and good health.
From our point of view, we believe the
most valuable lesson learnt by the whole
world is, if we want to live a healthy life,
there is no future without farmers and
the nutritious food they produce.
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TECHNOLOGY
By Erald Smit
Head of MYFARMWEB™ and Services
Agri Technovation

touch of a button

Latest additions

Initial features on the platform included
Drill Down Tool and multi-layering of
information datasets.
Multi-Select on the Smart Layer: Users can
information in the Smart Layer. The same crop
and cultivar information can be applied over
the user time, as individual input for each crop
is no longer required. This is especially useful
for annual crop farming that requires frequent
data entry.
The term big-data is a buzzword that is often
misplaced and is especially true when it comes
to agriculture. Big-data is characterised by
volume, variety, velocity, variability and veracity.
Agriculture has more than enough of these.
(Paul Turner, 2017).
Technological advances and the increase in
integration of computer software utilised
for farming operations assists farmers in
tural data, as they are now able to implement and use advanced integrated systems
that support optimal decision-making at
farming level.

Multi Select on Smart Layer
6 GROEI
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One such integrated system is the highly innovative developed MYFARMWEB™ platform.
MYFARMWEB™ aggregates various data streams
culture sensors, end user generated data, soil
physical-, soil chemical- and leaf ana lyses as well
as other data pools, and presents it to a farmer
point of entry. This allows farmers to easily access
all information relevant to their operations and
is hosted on one consolidated cloud-hosted
platform. With immediate access, it supports
quick and informed decision-making, which in
turn assists farmers in improving their overall
production eﬃciency.

Hortec Weather Stations

Smart Layer Download: This feature allows
users to download smart layer data in CSV or
Excel format. The current and historic seasons’
crop data can be downloaded, stored and
viewed at the user’s convenience.
New Smart Layer Form: The Smart Layer
input form has been upgraded to be more
user-friendly while various actions (inputting
crop data, viewing past crops, editing and
deleting incorrect records) are now easier
than ever before.
Coordinates Tool: This feature enables users
to select points of interest on the farm and pinpoint coordinates to share with stakeholders.

Smart Layer Download

Since then various innovative updates
have been implemented, mostly fuelled
by user requests. Most recent updates
include the following:
Hortec Integration: Hortec’s integration with
the platform has been completed successfully
which now allows Hortec subscribers to view
their weather station data.
Print Maps: MYFARMWEB™ has introduced a
print function which allows users to print the
current view. This allows for the ability to save
PDFs, which can then be shared with stakeholders via frequently used communication
channels such as email and WhatsApp.
Davis Weather Stations: The successful
integration of Davis weather stations is now
complete on MYFARMWEB™, allowing users
to view current weather and rainfall readings
from their Davis weather stations. Further
enhancement is underway which will allow
for the inclusion of historical weather trends.
iFly on the Drill Down tool: Users subscribed
to the Airbus VERDE™ Bio-Physical parameters
can now also view the VERDE™ data in the Drill
Down tool analysis, providing users with more
information to support improved farmingrelated decisions.
>>

Davis Weather Stations
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Get rid of dust
and save water

from previous page

Use Eco Dust for the best results

Agri
Technovation
Specialized to succeed

The future of farming

Agri Technovation is continuously looking to add value to the M
new and innovative ways to enhance the user’s experience. Through the continuous consideration
of user queries, our developers have decided on a range of features to be included as future
updates to improve overall functionality. Upcoming features in the development pipeline are:

Fruit Growth and Quality Indicators: Users
subscribed to the My Fruit Growth™ service
will be able to visualise growth and trends and
receive recommendations from their agronomist on MYFARMWEB™. Fruit measurements
are captured via the innovative MYFARMWEB™
Capture APP.

MYFARMWEB™ Activity Planner: Users will
in future have the ability to record, plan, edit,
and execute all operations relating to farming
activities on MYFARMWEB™. Workbooks and
other management systems will no longer be
required for pre-season planning as it will be
centralised on MYFARMWEB™.

will be introduced to MYFARMWEB™, which will
notify users of new data being uploaded to the
platform, based on their preferences. Further
enhancements to this functionality will also

Functionality will include the planning of the

users of threshold breeches in pest incidence
detected by the MYFARMWEB™ Capture PPM
APP and advise users of threatening inclement
weather conditions.
Aquacheck Probes: Inroads have been made
with the integration and displaying of data
from Aquacheck probes, which means users
that utilise Aquacheck probes through the
Aquacheck platform will soon be able to see
their soil moisture data on MYFARMWEB™.

Precision made easy
The primary goal of precision agriculture
sustainability at farm level.
In this instance, MYFARMWEB™ and

when tasks are due, rescheduling tasks where
required due to unforeseen circumstances,
assigning tasks to employees and receiving

ECO DUST
Dust that settles on the leaf surface of crops
prevents the crop from photosynthesizing
efficiently. Photosynthesis is an important
process during which plants utilise the energy
of sunlight to produce food. The substance
also impedes the action of crop protection
products and the beneficial insects used in
an integrated pest management program.

As a result, dust harms the profitability of a
farm. The first few rows on either side of a dirt
road are usually the worst affected. By adding
the Eco Dust product to water, dirt roads can
be sprayed and stabilised, preventing the use of
large volumes of clean water for dust control.
Eco Dust binds the dust particles together, and
hardens the top layer to minimise the spread of
the dust. With regular use a hard crust will form
on top of the soil.

Eco Dust prevents the negative effects
of dust on a plant’s photosynthesis.
It also prevents the negative influence
of dust on the effective action of crop
protection products and the working
of beneficial insects. Using Eco Dust
can have a positive impact on the
profitability of your harvest.

Furthermore, your agronomist’s recommendations into your planning can be included and
updated as crops respond to the relevant applications or as your budget allows. Your inventory levels can be viewed and stock reordering
can be monitored. This feature will also include
advanced reporting functionality to complement
documentation requirements for local and
international regulatory conditions.

supporting tools – providing their users
with easy access to relevant farming-related
information, the ability to monitor their crops,
pests, soil and weather conditions and to
compare layers of data in one consolidated
platform, converting recommendations and
conclusions into plans of action.

For more information contact Agri Technovation on +27 21 300 0543 or
visit www.agritechnovation.co.za or contact your Laeveld Agrochem agent.
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South Africa is a water-scarce country with
limited arable agricultural land. By 2050,
farmers will have to produce 50% more food
to feed the local population and this will require
substantially more water. In addition, dust restricts the effective management of plantations
and adversely affects yield.
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As seen on
the Nisboere
TV series
E-mail: renier@aquasoil.co.za www.aquasoil.co.za
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HARVEST PROTECTION

Integrated thrips control in
citrus production
Thrips (Scirtothrips aurantii Faure) is probably
the most feared pest on citrus in South Africa’s
citrus-producing areas. Apart from the fact that
citrus thrips can cause plenty of direct damage
by itself, there is also indirect damage due to
the secondary effect of applying citrus thrips
products.
Most products that are used to control citrus
thrips, have a negative effect on beneficial
insects in the orchard’s ecosystem, which
often feed on other insect and mite pests
in the area.

Thrips have piercing-sucking mouth parts
which cause the characteristic grated,
scribbling scars on fruit and new growth.

By Ernst de Beer
Business manager
Laeveld Agrochem
S

The symptoms of the damage is not concentrated around the end of the calyx, but rather
on the side and bottom of fruit in the form of
short scribbling marks in various directions.
This type of damage can easily be mistaken
for wind damage.

Thrips are clearly visible here, busy feeding
around the edge of the calyx. Slight silvering
in the specific area indicates the presence
of feeding marks. In the picture below the
damage that was done by thrips during the
period two to six weeks after petal drop is
already hardened-off and clearly visible, which
illustrates early damage due to thrips feeding.
Although it is just on the surface and does not
influence the internal quality of the fruit at all,
fruit with such damage is not suitable for the
export market.

in

ce 199

1

Approach to control
The successful control of citrus thrips
depends on the following pillars:
1. Make sure you have a good relationship
with pest management experts, who visit
orchards often for thorough investigations
and to discuss the population development
of citrus thrips.
2. Use only pesticides that are registered for
the specific crop – in this case, citrus as well
as its varieties such as lemons, soft citrus,
or grapefruit.

Photo: Niel van Niekerk
Damage by thrips on new growth flushes can
occur when the youngest new leaves unfold.
On the next page is an example of healthy,
undamaged new growth.

3. Use every product according to its product
label. Pay special attention to the mixture’s
pH, as well as the compatibility with products
that will possibly be administered with the
tank mixture.
4. Although heavier application volumes will
work for longer, it is potentially more harmful
for beneficial insects – balance the approach
with the circumstances.
5. Use products that are known to be effective
in the specific area and that work sufficiently.
Sometimes it is necessary to use a combination
of products to get the desired reaction and
residual action.
6. Use a capable, passionate and well-trained
team of people to scout each citrus orchard
thoroughly once or twice a week.

100% flower/leaf fall. Photo: Pieter Dreyer

When does the most damage due to
thrips occur?
Early damage due to thrips (around the calyx)
occurs in the period eight weeks after petal
drop. During this time, a thrips population can
cause up to 100% damage to a citrus crop in a
period as short as seven to 14 days.
10 GROW

Late damage by thrips occurs in the period
from eight to 16 weeks after petal drop. This kind
of damage by thrips takes longer to occur and
will only be caused by a large thrips population.

New growth flushes’ ability to develop optimally and eventually have the maximum leaf
surface, is impaired by citrus thrips. The picture above is an example of thrips damage
to new leaf growth.

This will enable them to do a survey on the
presence of thrips. The survey must then
be illustrated according to the percentage
infestation for immature and mature thrips.
The team must communicate immediately
and directly with the farm management
about all thrips activities.
>>
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Integrated thrips control in citrus production
from previous page

S

13. Make sure that every refill point on the
farm is functional.
14. Check all scales and measuring equipment, and make sure that they are correct.

7. Scouting for citrus thrips must be done on all
new growth, including leaves, flowers and fruit.
In the period after petal drop, the fruit calyx
must be removed carefully to make sure that
there are no hidden citrus thrips under the calyx.
8. The decision-making process to determine
the reaction on the scouting process must
be as short as possible, preferably not longer
than six hours.
9. The harmonization of the citrus thrips control programme must be determined before
flowering time. It should include a strong
corrective and reaction plan, which is in line
with the criteria for export destinations.
10. The procurement of suitable control products against thrips must be done as early as
possible. It is advisable to discuss the budget
for purchases regarding the pest management
programme with your Laeveld Agrochem agent
directly after you have done the reflection on
the past season.
11. Ensure that all equipment for the administration of pesticides is serviced and calibrated by the end of July. Repeat the complete
inspection and calibration process at the
end of October.
12 GROW

15. Visit each orchard and make sure that
your spray equipment can reach the tree
height. Try to avoid “jeep tracks” in working
rows, especially in orchards with heavy soil.
Deep “jeep tracks” cause a lower reach height
on the top of the trees.
16. Make sure that every row in every orchard,
as well as around every orchard, is easily
accessible, especially on new farms.
Irrigation valves, overhanging trees, burst
pipes, holes etc. can often be overlooked for
years. This causes spray operators to avoid
these rows and edges, and thus can speed
up another thrips infestation from areas that
were not treated.
17. Erect an approved windsock at a suitable
centrally located area. This will enable all decision makers to stop application actions jointly
and start them again when the wind permits.
18. Avoid windbreaks such as Silver Oak
(Grevilea robusta), which is a good host for
citrus thrips and offers shelter from where
another infestation can start. This picture
illustrates clear signs of a citrus thrips infestation on Silver Oak seeds adjacent to a
lemon orchard.

ce 199
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Corrective spraying must be done during the
eight weeks after petal drop, when the infestation levels exceed 1% larvae on fruit. Work
on an action threshold value of 3% to 8%
during the period of 8 to 16 weeks after petal
drop. The threshold value is extremely dependent on the environment, the ability to react,
cultivar characteristics etc.

12. The volumes that are applied must be
checked and adjusted on a weekly basis in
comparison with the calibration and application instructions.

Undamaged new growth

in

“Silver Oak” seeds with a prominent thrips
damage showing
Silver Oak trees are an important host for citrus thrips during the last two weeks of November and the first two weeks of December.
19. Pay attention to the life cycle of citrus thrips.
Nymphs in the first and second stage feed the
most actively and cause the most damage.
Therefore, scouting for the nymph stage is
of utmost importance.

Egg

Life cycle
of thrips

Adult

1st Stadium
nymph

2nd Stadium
nymph

Prepupa and pupa under
organic material or in soil

Pupa

Prepupa

Life cycle of thrips. Photo: Dr. Jeanne de Waal

20. It is extremely important to be free of
citrus thrips in the 8 weeks after petal drop.
If this is not achieved, the rest of the season
can be very difficult. Citrus thrips can then
very seldomly be brought under control for
the rest of the season.
21. Cultivars with large calyxes, and where the
calyxes close quickly around the fruit shortly
after petal drop, are much less attractive and
sensitive for citrus thrips than cultivars with
smaller calyxes that do not close. The calyx
offers shelter to citrus thrips. Examples of sensitive varieties are all lemons, navels and Valencias. Less sensitive varieties are soft citrus such
as Clementines, Mandarin types etc.
22. Predatory mites are also important for the
natural control of citrus thrips. All cultivation
practices must facilitate predatory mite populations as far as possible, to use this cornerstone
of biological thrips control optimally. Natural
control is especially important from the four
weeks before harvest, until flowering time in
the following season. Limit dust from roads, use
products that are less damaging to predatory
mites in your pest control programme and
increase plant biodiversity in the orchard and
environment.
23. Be extra careful when a vineyard is cultivated next to citrus orchards. Citrus thrips
is damaging for both crops and crossover
infestation and chemical resistance develops
throughout the year.
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HARVEST OPTIMISATION

By Johan de Vries
Head Horticulturist
Agri Technovation

Citrus fruit colour

Agri
Agri
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The growth vigour of the tree also influences
the fruit colour. Trees with high endogenous
GA (gibberellic acid) concentrations have a
weaker fruit colour than slow-growing trees.
Vigorous rootstocks such as Rough Lemon
skin also have a weaker fruit colour.

Pigments
An important factor in the successful exporting and sale of citrus products in the fresh
produce market is fruit colour. It doesn’t only determine the visual appeal of the fruit,
but is also seen as an indication of the fruit’s health and taste. But what causes the fruit
colour in citrus, and what can influence it in the various GROW phases?

Fruit discolouration
The flavedo (the outer coloured part of the
fruit skin) contains all the visible carotenoids.
The most important pigments in the flavedo
are limited to the plastids. In oranges the colour
changes from green to yellow due to the disappearance of chlorophyll, and therefore the
unmasking and synthesis of carotenoids.
With colour break, thylakoid degeneration and
the conversion of chloroplasts to chromoplasts
with plastoglobules occurs. There is also a decrease in carotenogenesis, and an increase in
the breakdown of chlorophyll and in carotenoid
biosynthesis. While the fruit ripens, Hamlin
oranges and Marsh grapefruit show a decrease
in chlorophyll A and B. The A/B relationship
also decreases if the total chlorophyll levels
decrease.
When some fruits don’t loose their green
colour sufficiently, it can be attributed to
the fact that the breakdown of chlorophyll
B during colour development doesn’t happen
fast enough.
Both chlorophyll A and B come from the same
predecessor, a protochlorophyllide, and due to
increasing light intensity chlorophyll A will be
14 GROW

converted to chlorophyll B. With most lemons,
limes and grapefruit, the final fruit colour is
obtained due to a decrease in chlorophyll and
a small or no increase in carotenoids.
There is a close relationship between chlorophyllase (enzymes that break down chlorophyll)
and the breakdown of chlorophyll in maturing
citrus fruit.
When maturing is accompanied with warm
days and cold nights, almost all the chlorophyll
disappears. Intense light and high temperatures lead to the breakdown of chlorophyll.
Such light-induced disappearance of the green
colour can be the result of photochemical
oxidation of chlorophyll. Light is also essential
for carotenoid and anthocyanin synthesis e.g.
fruit in the shade have a weaker fruit colour.
Grapefruit in tropical areas have a slower
breakdown of chlorophyll due to high night
temperatures. The conversion of chloroplasts
to chromoplasts, which happens when the
green colour is disappearing, is possibly
controlled by endogenous plant growth regulators. Seeds in the fruit can be a source of
endogenous hormones and can change the
balance between gibberellins and ethylene
in favour of carotenoid synthesis.

There are two groups of carotenoids, i.e.
carotene and xanthophyll. Xanthophyll usually
forms the biggest part of the carotenoids.
Carotenoid biosynthesis is slower above
35°C or below15°C.
The development of the orange fruit colour in
the cultivar Midknight is associated with a decrease in levels of ß-carotene and an increase
in violaxanthin mono-esters and the forming
of xantofil acylesters. The pigment composition
of a flavedo of a Midknight fruit is: Neoxanthin,
violaxanthin, antheraxanthin, lutein, Zeaxanthin, ß-cryptoxanthin, chlorophyll B, chlorophyll
A, ß-carotene and ß-citraurin which are
present at colour break.
ß-carotenes are orange pigments. Beta-citraurin
is mostly responsible for the colour of the
orange flavedo and can be seen in the flavedo
of Clementine, Valencia and Navels. Citraurin
(red) is a C30-apocarotenal and causes, together
with cryptoxanthin (orange), a bright red tint
(Gross, 1981). Violaxanthin gives the flavedo a
yellow colour. The most important carotenoid
of Navel oranges is violaxanthin and cryptoxanthin.
The intense red colour of the skin of Valencia
oranges is due to the accumulation of lycopene.
Lycopene is a red pigment. In Valencia the
xanthophyll increases at low temperatures,
while the carotene remains constant. The fruit
colour of grapefruit is caused by yellow carotenoids and the synthesis of red lycopene in
red cultivars. Lycopene synthesis is slowed
down by high temperatures. The colour of
Mandarin is more red than with oranges,
which is caused by higher concentrations of

S
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cryptoxanthin (red) and ß-carotene (more red
than alpha-carotenes) and violaxanthin. Blood
oranges, which contain anthocyanins, need
long periods with cool temperatures for good
colour development.

Ethylene
In green citrus fruit the endogen ethylene
increases the effectiveness of the chlorophyllase and the breakdown of chlorophyll,
therefore, accelerating the disappearance
of the green colour.

Abscisic acid
The endogenous abscisic acid concentration
of the citrus fruit’s flavedo increases through
the course of colour development and reaches
a maximum at colour break. A decrease in
abscisic acid concentration occurs together with
the full development of the fruit colour. The
endogenous abscisic acid (ABA) comes from
the metabolism of carotenoids. Therefore, high
endogenous ABA levels at colour break slows
down full fruit colour development.

Regreening
Some oranges revert back from orange to
green. This process is known as regreening.
Regreening occurs when mature fruit is left
for too long on the trees, especially with lowhanging cultivars such as Valencia.
During regreening, the chromoplasts are redifferentiated to chloroplasts in the epicarp of
citrus fruit. During this process chlorophyll will
accumulate and new thylacoid membranes will
form in the chromoplasts. Those chloroplasts
are identical to the immature green fruit, except
for the fact that many of the plastoglobuli that
formed during the transformation to chromoplasts when the green colour changed are still
present in the redifferentiated chloroplasts.
Chlorophyll-free chromoplasts can contain
active chlorophyll synthase, which shows that
the fruit’s skin has a potential to regreen. >>
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Chlorophyll does not only accumulate in the
fruit’s skin, but the carotenoid levels also
decrease. Light is essential for the synthesis
of chlorophyll during regreening.
Regreening is influenced by environmental
factors and orchard management practices. The
high temperatures and sufficient soil moisture
cause the stimulation of chlorophyll synthesis.
Almost no regreening is seen with grapefruit,
possibly due to the low gibberellin concentrations in the flavedo of grapefruit. Endogenous
gibberellins are involved with the conversion
of chromoplasts to chloroplasts.
The plastid change is also regulated by the
concentrations of sugars and nitrogen in the
epicarp of oranges. High sugar concentrations
benefit chromoplast formation, in other words
colouring, especially when the nitrogen status in
the epicarp is low and this leads to regreening.

Factors that influence a decrease
in the green colour and regreening
Table 1 gives a summary of the different
factors that influence the chloroplast-chromoplast conversion in the skin of a citrus fruit.
Factors that enhance a decrease in the green
colour inhibit regreening and vice versa.

Low temperatures reduce the flow of
gibberellins and cytokines from the roots and
can cause cold damage, which increases the
ethylene production. Low temperatures also
decrease the nitrogen uptake through the
plant. Regreening is correlated with high
temperatures, especially with Valencia. The
sugar concentration of the fruit’s skin also
increases in cool periods and decreases
when it is warmer.

Nutrition
Sugar and nitrogen (N): High sugar concentrations in the epicarp, combined with low N
levels, promote the conversion of chloroplasts
to chromoplasts, or colouring. Low sugar
concentrations combined with any form
of nitrogen promote regreening.

Environment
		

Darkness
Low temperature

Light
High temperature

Nutrition

Carbohydrates
(high sugars in rind)

High (nitrogen)

Hormonal

Ethylene
(exogen and endogean)

Gibberellins Cytokinins
new Vegetative GROW
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Temperature: The loss of chlorophyll was the
highest at 30°C, but carotenoid doesn’t accumulate at high temperatures. Cool air (<13°C)
and low soil temperatures accelerate the
disappearance of fruit’s green colour.

Control factor					
Conversion
Chloroplasts to
Chromoplasts to
chromoplasts (colouring)
Chloroplasts (regreeing)

		

in

Light: Light is the inducer for the formation
of photosynthetic systems – in other words,
intense light slows down the colouring of
citrus fruit. Light is also important for regreening, but the disappearance of the green colour
happens in both light and dark conditions.

Table 1: Summary of factors that controls and influences chloroplast-chromoplast

		

COLOUR
Percent of fruit in different categories

Environment

S

Growth regulators and endogenous
hormonal control
Gibberellins: Gibberellic acid (GA3) promotes
regreening and slows down the disappearance
of the green colour.
Ethylene: Ethylene promotes the disappearance of the green colour and is commercially
used in storage facilities after harvesting.
Ethylene stimulates the breaking down of
chlorophyll, carotenoid biosynthesis and an
increase in chlorophyllase activity.
Abscisic acid (ABA): An increase in ABA is
accompanied the disappearance of the green
colour and occurs in reaction to ethylene
treatment.
Ethephon: Some citrus varieties can be successfully treated with ethephon for the green colour
to disappear in the field before harvesting. This
ethylene-releasing product reduces the time
needed to ripen the fruit after harvest with
ethylene.
B-Sure: This product is organically certified
and approved by Law 36, South Africa.

Summary
The ripening of green citrus fruit involves the
breaking down of chlorophyll. The green colour
therefore disappears and carotenoids, which

provide the yellow-orange colour, are unmasked.
Chloroplasts are also converted to chromoplasts during this process. The chlorophyllase
activity increases during the colouring and
the broken down of chlorophyll is occurring at
a fast rate. Warm days and cold nights aid the
speed at which degreening takes place. Light is
also essential for carotenoid synthesis. Trees
with vigorous growth or rootstock can also be
the cause of weak fruit colour. Endogenous
ethylene increases chlorophyllase activity.
Ethylene treatment after harvest accelerates
the natural disappearance of the green colour,
which indicates that ethylene possibly plays a
regulatory role in colour development.
During regreening the chromoplasts are again
converted to chloroplasts. During this process,
light is needed for the synthesis of chlorophyll.
High temperatures stimulate the greening of
fruit. High sugar concentrations promote the
disappearance of the green colour and high
nitrogen levels promote regreening.
Gibberellins, cytokines and ethylene promote
regreening. Ethephon can be used to let the
green colour disappear before harvest. Agri
Technovation’s MicroLife Research Centre can
do chlorophyll A and B tests, as well as carotenoid tests to determine the fruit colour in citrus
and to timeously detect the carotenoid and
chlorophyll movement.
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MyFarmWeb™: The future of
cloud-based farming data

By Erald Smith, Head: Geomatics and IT from
Agri Technovation and Wynand Malan: Managing
Executive: Agriculture from Mezzanine (Vodacom)
S
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According to the BBC, approximately 90%
of all the data in the world today has been
created in the past few years. If you combine
the total of data held by the four big online
companies – Facebook, Microsoft, Google, and
Amazon – estimations are around 1,2 million
terabytes (TB). To put that in context, one
terabyte is 1,000 gigabytes (GB) of data.
Those numbers are staggering, as is the
amount of information reaching producers
across the globe. Consequently, processing
large amounts of data in a user-friendly way
has become imperative for successful farming.
Fortunately, in mid-2018, Agri Technovation
and Mezzanine, a Vodacom subsidiary that
develops digital and Internet of Things (IoT)
solutions for Africa, formed a partnership
regarding the MyFarmWeb™ platform.

A cutting-edge partnership

The MyFarmWeb™ platform is at the forefront
of digital precision agricultural platforms,
allowing users to easily incorporate precision-based farming into their day-to-day
practices. The primary goal of precision agriculture is to strive for profitability, efficiency
and sustainability on the farm – factors that
any producer wishes to improve. By improving
their overall efficiency, producers spend less
late nights trying to sift through the data
and can make decisions faster. As an added
bonus, a complementary support tool, the
MyFarmApp™, was also launched, providing
producers with a mobile solution that is easy
to use in the field.
The main goal of this partnership was to place
these invaluable tools in the hands of large
and small producers in South Africa, the rest
of Africa and more recently, in the USA and
Australasia. The partnership seems to have
paid off, as MyFarmWeb™ is currently utilised
on about 3 800 farms, compared to 2 700
farms in June of 2018.

The current state of data
The growth can be attributed tot MyFarmWeb™ serving as an information platform for
precision-based farming that allows for the
transformation of raw data into information,
which can be used to formulate profitable
plans of action. In essence, the system gives
farmers insights into which farming operations are more sustainable and profitable.
In terms of being user-friendly, MyFarmWeb™
is a complex system that is packaged in a simplistic design and easy-to-use interface. The
platform allows you to quickly pinpoint, drill
down, compare, calculate and analyse data.
Features include profitability configuration
expansion and aerial maps, but after implementing updates, the platform now also
offers the following innovative services:
ITEST Water™ is used as a point-data source
of where water samples were taken:
The water lab analysis results are displayed
on MyFarmWeb™, giving you an indication
of the water quality on your farm.

l

My Profitability™ configuration expansion:
This feature on MyFarmWeb™ allows you to
more accurately account for expenses during
a season by classifying the yield maps and
giving you a more accurate estimate of your
harvest profitability.

l

ITEST Leaf™ on the drill-down tool:
ITEST Leaf™ analysis results are also included in the drill-down tool. The tool
will automatically select the leaf analysis
closest to the point of interest selected,
ensuring that users can view their soil
classification, soil chemical composition
and leaf analysis data in unison.

l
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Aerial maps: MyFarmWeb™ has added
aerial maps to the platform that offers you an
alternative background layer on which to view
your data, as opposed to just Google- and
Bing maps.

l

Division tool enhancements: MyFarmWeb™
will improve the division tool by adding additional features. When subdividing a block,
you can now see the actual represented area
of each of the subdivisions. You can also drag
the boundary lines of the division until it
meets the required shape of your actual division on the ground. Once you have completed
your harvest and want to reset the block to its
original size and boundaries, you can merge
the sub-blocks back to its original dimensions.

l

l Comparative drill-down tool: MyFarmWeb™
will release enhancements on the comparative
drill down tool. In the past users could only
select and view one point’s soil classification
and chemical composition. Users can now
select multiple points for comparison.
For instance, producers can now compare
areas of good yield versus areas of bad yield
and determine what the underlying causes
are leading to greater corrective action
decision making.

A look towards tomorrow

Agri Technovation and Vodacom are
always looking for new and improved ways
to enhance the user’s experience of the
platform and add value to the customer’s
decision-making process. The newest version
of the MyFarmWeb™ platform has the
following exciting features:
l Smart Layer Yield Map: A new feature
whereby once a harvest has been marked as
finished on the smart layer, a new map will be
created showing the crop cultivar and yield.
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Earn and spend your
AgriBonus points

MyFarmWeb™
from previous page

l Dam Levels: MyFarmWeb™ will now
have a feature where you can monitor a
customised selection of provincial dam levels.
Users will have the ability to select dams that
are of interest to them and monitor their
levels throughout the year.

Coverage Maps: MyFarmWeb™ will add
cellular coverage maps so users can see
what the coverage on their farm is. This is
especially useful before deciding to acquire
data transmitting devices used for monitoring
irrigation and similar IoT applications.

l

Fruit Growth and Quality Indicators: The
platform will release a system whereby fruit
growth sizes and curves will be displayed on
MyFarmWeb™. Brix indexes and fruit industry
quality standards will be captured and displayed in the form of graphs.

l

Activity Tracker: MyFarmWeb™ will soon release a comprehensive farmer activity tracking
tool that will enable the user to plan, manage
and report on farming activities. These activities will include, but not be limited to spraying,
fertilising, planting, field work and harvesting.

l

Biophysical Parameters: MyFarmWeb™
will soon fully integrate with the revolutionary
AIRBUS VERDE remote sensing and processing solution. Biophysical Parameters include
a new range of crop specific indices like LAI
(Leaf Area Index, number of square meters of
green leaves present in one square meter of
ground), fCover (% of surface of the ground
covered by the crop, seen from above) and
CHL (Content of chlorophyll A and B per unit
area of leaves), giving the farmer much more
precision data compared to the traditional
NDVI (Normalized Difference Vegetation Index) indices currently available. With its extensive archive of images obtained from numerous satellites within the AIRBUS portfolio both
in-season and off-season monitoring would
also be possible. Combining this information
with the insights of your Agri Technovation
Agronomist or Horticulturist gives the farmer
increased capability to make informed
farming decisions.

Set up for success

By also connecting different data regions
from different sources, including precision
agricultural sensors, end-user-generated
data and other data, this platform is so much
more than an effective information tool –
it converts data into practical, actionable
plans that can form the blueprints for any
successful agricultural operation.

where points can be used for
household goods, outdoor and
leisure items, plane tickets
and holidays!

Wish
you were
here!

What are AgriBonus points?

AgriBonus is the first benefits programme
specially created for the agricultural industry.
AgriBonus points can be used by members
to purchase flights to exotic destinations and
other incredible rewards such as motorbikes,
homeware, computers and much more.

l
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The loyalty programme

With a platform such as MyFarmWeb™,
electronic data that was normally available
in various formats and stored in various
cabinets, files and desktop folders, can now
easily be accessed via one single platform by
producers. Data is permanently and securely
stored in the cloud, which provides enough
storage, speed, and computing power to
analyse the collected data and package it
in a format that is useful to producers.

How do I earn AgriBonus points?

AgriBonus members can earn points by
purchasing any product or service from
Laeveld Agrochem. The points are automatically processed and added to the
member’s account with AgriBonus.
The more points a member earns, the higher
his/her status and the better the benefits and
rewards qualified for.

How do I use my points?
For more information, contact an
Agri Technovation agronomist or the
head office at +27 21 300 0543;
alternatively, visit the website at
www.agritechnovation.co.za

When the member has accumulated points,
these can be spent on the AgriBonus online

Use your AgriBonus points at the
online shop: www.thebonusshop.co.za

shop and exchanged for a selection of
products. Members can login online to see how
many points they have and to view products/
rewards available.
You can visit www.thebonusshop.co.za.

Am I registered for points?
Clients of Laeveld Agrochem are automatically
registered with AgriBonus after the first
purchase. AgriBonus members should receive
a Bonus magazine and statement indicating
points accumulated. If you are a Laeveld
Agrochem client and do not receive the above,
please contact the AgriBonus Service Centre
to rectify the situation.

More information and contact
For more information contact the AgriBonus
service centre at info@agribonus.co.za,
012 843 5660 or www.agribonus.co.za.
Automatically earn AgriBonus points on
all purchases from Laeveld Agrochem.
LAEVELD AGROCHEM 21

HARVEST PROTECTION

Monitoring for plant pathogens

By Riaan Maartens
Business manager
Laeveld Agrochem

Other diseases monitored that affect an
array of crops, are Botrytis grey mould,
Alternaria and Fusarium.

Citrus black spot is a disease that can infect the fruit, leaves and branches of all
citrus cultivars. It is caused by a fungus, Phyllosticta citricarpa. The symptoms
caused by the disease do not make fruit unfit for human consumption, but due
to strict phytosanitary export regulations, especially from the European Union
(EU), this fruit cannot be exported.
Citrus black spot is a disease that can lead to
big economical losses for the citrus producer.
For this reason Laeveld Agrochem started a
citrus black spot monitoring programme a few
years ago, in order to determine exactly when
periods of infection occur.
This programme has recently expanded
tremendously. Today Laeveld Agrochem has
a network of more than 40 volumetric spore
traps, which are placed strategically in many of
the important citrus-, macadamia-, avocado-,
grape-, pecan nut- and stone fruit producing
areas of South Africa.

Black spot on lemons. Photo: Ernst de Beer
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Which areas are monitored?
The areas that are monitored, include Tshipise,
Levubu, Letsitele, Hoedspruit, Marble Hall and
Groblersdal in the Limpopo Province, while
Nelspruit, Barberton, White River, Schoemanskloof, Burgersfort and Ohrigstad represent the
Mpumalanga Province. In the Eastern Cape,
monitoring is done at Addo, Patensie, Kirkwood,
Hankey and Fort Beaufort, as well as Montagu
in the Western Cape.

This information serves as an early warning
about the presence of spores and possible
infection, even before disease symptoms can
be noticed. It is therefore of great value in the
early management of certain plant diseases.

Preventative action is very important, as
there are only a few fungicides that have
a curative action.
Historical records of the periods of infection are
of great value to understand why the control
measures did not work. There is often a correlation between the periods of infection and
gaps in the protection offered by a specific
control programme.

Role of the climate in periods
of infection

The release of spores usually only takes place
in certain climatic conditions. Therefore every
monitoring point is equipped with one or more
advanced weather station(s).

What is monitored and why?
Disease monitoring focusses mainly on permanent crops, the purpose being to monitor for
more than 20 different pathogens.
Some of the most important ones are Phyllosticta
black spot and Diaporthe melanosis in citrus,
Pseudoscercospora black spot and various stem
and root pathogens in avocados, various flower
and nut diseases such as Cladosporium rat’s tail,
Fusicladium scab in pecan nuts and Colletotrichum anthracnose in macadamias, Venturia
scab and Podosphaera powdery mildew in stone
fruit, and Plasmopara downy mildew and
Uncinula powdery mildew in grapes.

Example of a spore catcher

Except for the collection of weather data,
many of these stations can also make
predictions in advance.
Such predictions make it possible for the
producer to apply control measures before
infection periods occur. Together with these
early warnings about the possible release of
spores, producers can also get a prediction
of the spray conditions, which will of course
make their planning easier.

The value of information

When it comes to plant diseases, it is similar to
fighting against an invisible enemy. When the
damage becomes visible, it is often too late and
damage to crops is something that producers
simply cannot afford anymore.
The information that Laeveld Agrochem
makes available free of charge to its clients
through this monitoring programme, is priceless and enhances crop protection in an
already difficult agricultural environment.
Blackspot on citrus. Photo: Ernst de Beer
LAEVELD AGROCHEM 23

Optimise plant growth and fertiliser
use efficiency with bio-fertilisers

The rapid development of agriculture in
recent decades relied mainly on improved
crop varieties, modern irrigation methods,
and new agrochemicals such as pesticides
and fertilisers. However, that doesn’t imply
that there isn’t room for new strategies
and developments in the sector.
The global use of agricultural biologicals is
projected to grow immensely. This is due
to the fact that improvements in the use
of biological methods and development of
new biological products fits well into the
needed improved crop production strategies, as demonstrated with Agri Technovation’s holistic approach to plant nutrition.

There are various reasons for producers
to consider the application of biologicals
in growing their crops. The increasing incidences of pest outbreak in crops, the rise
in awareness and demand for better quality
yield, and even the development of pest
resistance to some of the plant protection
products are some of the major factors that
are contributing to the increased use of
24 GROW

biologicals in the market. Of these biologicals,
bio-fertilisers and bio-pesticides have the
potential to help a producer maintain a healthy
and productive soil environment that is rich in
a range of macro- and micronutrients.
There are a variety of mechanisms that will
induce a richer soil environment, such as
nitrogen fixation, phosphate and potassium
solubilisation and/or mineralisation, the release of plant growth regulating substances,
the production of antibiotics and biodegradation of organic matter in the soil. Although biofertilisers cannot completely replace chemical
fertilisers, they can help reduce the use of
chemical fertilisers contributing to sustainable
agricultural systems.
For these reasons, the use of bio-fertilisers
have become more prominent in a range of
crops. It is said to work especially well as part
of an integrated nutrient management system. These bio-fertilisers can be used in combination with chemical fertilisers to increase
fertiliser-use efficiency without affecting yield.

By Stefan van Wyk,
PhD Biotechnology (University of Pretoria)
Head of Biological Research and Product Development
for Victus Bio
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Additionally, using biological products in
conjunction with both bio-fertilisation activity
and antagonistic/bio-pesticide potential has
proven benefits for sustainable agriculture.
One example of a tried and tested biological
product is RhizoGUARDTM, which contains multiple strains of Bacillus spp., which are selected
and combined for their numerous bio-fertiliser
and bio-pesticidal roles.

and establishing these micro-organisms in the
rhizosphere. Plants form mutually beneﬁcial
associations with these beneficial micro-organisms, leading to improved crop productivity.

The negative effects of fertiliser misuse
While it is well-known that fertiliser is a key
element for optimum crop growth, it must be
analysed to see what effects the misuse of
fertiliser can have on crops and even on the
environment and the health of living beings.

l

They increase the natural nitrogen content
of soil and the supply or availability of
nitrogen to legumes;

l

They increase the solubility of the insoluble
phosphate from organic and inorganic
phosphate sources;

l

They improve the phosphorus nutrition
of plants;

l

They secrete certain plant growth-promoting
substances;

l

They exhibit anti-fungal activities and protect
plants from pathogenic fungi;

l

They can replace chemical nitrogen and
phosphorus and thereby help to 		
protect the environment; and  

l

increase soil fertility, fertiliser-use efficiency,
which ultimately increases yield.

Fertiliser misuse can have a widespread
negative effect on the environment and human
health. This is generally caused by the accumulation of heavy metals in the soil, eutrophication, air pollution, degradation of soil fertility,
and lowering of soil microbe diversity. In turn,
this can also limit the long-term sustainability
of agriculture and food security.
To ensure sustained soil fertility and soil
health, strategies to increase the quality of
soils is necessary, which make bio-fertilisers
and bio-pesticides interesting products,
because these type of products increase the
number of beneficial micro-organisms in the
rhizosphere. This is why producers in South
Africa and across the globe are paying more
attention to these possible additions in their
chemical strategies.
Biological products generally contain live or
dormant cells of micro-organisms, which are
efficient in fixing nitrogen, solubilising of phosphate and/or some elements, producing plantgrowth promoting substances, and preventing
some soil-borne diseases. The aim of a biological product is to increase the number of
these useful micro-organisms in the soil

Biological products are environmentally
friendly and each type can provide different
benefits:

These biological products can be applied in a
variety of ways. They are generally produced in
liquid, powder, and granular forms and applied
to the soil, compost, seed, seedlings, and plant
leaves. In the application of biological products,
the instructions and warnings on the label must
be followed diligently. The main methods of
applying biological products include a) on-seed
application, b) in-furrow application, c) drench
application through the pivot, and even d) sprayed
onto plant leaves.
In certain situations, the application of biological
products may fail or be ineffective.             >>
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Optimise plant growth with bio-fertilisers

For more information, contact Agri Technovation
or your Laeveld Agrochem representative

from previous page

PGPR is a group of free-living bacteria that
colonise the rhizosphere and can prove beneficial to root growth. Bacteria of these diverse
genera were identified as Bacillus and Pseudomonas spp.
RhizoGUARDTM, which is a product offered by
Agri Technovation, is an example of one of
these bio-fertilisers that contain Bacillus subtilis
and Bacillus amyloliquefaciens strain FZB42
(a root-colonising biocontrol bacterium). The
multiple strains of Bacillus spp. are selected
and combined for their synergistic plant
growth-promoting benefits.
The main reasons for this can be high soil
fertility, unfavourable pH, a high nitrate level,
high temperatures, drought, deficiencies of P,
Cu, Co, Mo or presence of toxic elements, and
biological products that are of low quality.
The key point is that biological products may
contain living organisms and can be sensitive
to environmental factors, so they are not as
stable as chemical compounds.
Promoting plant growth with bio-fertilisers
Bio-fertilisers that make use of multiple strains
of plant growth-promoting rhizobacteria (PGPR)
is a well-known approach that could enhance
the colonisation of the rhizosphere.

Each strain produces different enzymes that
degrade compounds in the soil contributing
to the release of nutrients normally inaccessible to plants, inadvertently promoting plant
growth. The competitive interaction of these
Bacillus spp. further improves their plant growthpromoting effectiveness.
Bacillus bacteria can especially further act
as both bio-fertilisers and/or antagonists
(bio-pesticides) or simultaneously as both.
The plant growth-promoting activity of these
Bacillus spp. are linked with their ability
to suppress soil-borne plant pathogens,
occurring in the competing microﬂora.

Reference list for further reading:
1. Chen XH, Scholz R, Borriss M, et al. 2009. Difficidin and bacilysin produced by plant-associated Bacillus
amyloliquefaciens are efficient in controlling fire blight disease. Journal of Biotechnology: 140(1-2):38-44.
2. Wu L, Wu H, Chen L, Yu X, Borriss R, Gao X. 2015. Difficidin and bacilysin from Bacillus amyloliquefaciens
FZB42 have antibacterial activity against Xanthomonas oryzae rice pathogens. Scientific Reports. 5:12975.
3. Tahir HA, Gu Q, Wu H, Niu Y, Huo R, Gao X. 2017. Bacillus volatiles adversely affect the physiology and
ultra-structure of Ralstonia solanacearum and induce systemic resistance in tobacco against bacterial wilt. 		
Scientific Reports. 16;7:40481.
4. Gu Q, Yang Y, Yuan Q, et al. 2017. Bacillomycin D Produced by Bacillus amyloliquefaciens is involved in the
antagonistic interaction with the Plant-Pathogenic Fungus Fusarium graminearum. Applied Environmental 		
Microbiology. 83(19):01075-17.
5. Yusran Y, Roemheld V, & Mueller T. 2009. Effects of Pseudomonas sp. ”Proradix” and Bacillus amyloliquefaciens
FZB42 on the Establishment of AMF Infection, Nutrient Acquisition and Growth of Tomato Affected by Fusarium
oxysporum Schlecht f.sp. radicis-lycopersici Jarvis and Shoemaker. UC Davis: Department of Plant Sciences.
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The advantages of bio-pesticides
Bio-pesticides have a variety of advantages
and can be classified into these classes:
l

Microbial pesticides, which consist of
bacteria, entomopathogenic fungi or viruses
(and sometimes includes the metabolites
that bacteria or fungi produce).
Entomopathogenic nematodes are also
often classed as microbial pesticides,
even though they are multi-cellular.

l

Plant-incorporated protectants (PIPs) have
genetic material from other species incorporated into their genetic material (i.e. GM crops).
Bio-derived chemicals, like pyrethrum,
rotenone, neem oil, and various essential
oils, are naturally occurring substances that
control (or monitor in the case of pheromones) pests and microbial diseases.

l

l

l

Plant-incorporated protectants (PIPs) have
genetic material from other species incorporated into their genetic material (i.e. GM crops).
RNAi pesticides, some of which are topical
and some of which are absorbed by the crop.

The Bacillus amyloliquefaciens strain FZB42 found
in RhizoGUARDTM produces a biofilm in the root
zone, which acts a beneficial barrier between the
plant and pathogens, protecting the plant from
a broad range of pathogens; not only by the
production of antimicrobial compounds but also
by stimulating plant-induced systemic resistance
(ISR). These pathogen–biocontrol interactions
contribute to their combined suppressive effect,
however, performs best when applied in a preventative approach.
A survey studied in literature demonstrates the
potential and versatility of Bacillus amyloliquefaciens strain FZB42, found in RhizoGUARDTM, to
combat various pathogenic microorganisms {1-8}.
The most important advantage of bio-pesticides is its capability to degrade on a molecular
level. This is something that could be more
effective in the long-term, effective in small
quantities, and can aid in quick decomposition,
which will decrease levels of pollution.
In conclusion, the use of bio-fertilisers and
bio-pesticides can enable optimal plant growth,
fertiliser-use efficiency, increase in soil fertility
and health, and ultimately increase plant
yield potential. This is where a product like
RhizoGUARDTM can improve on a producer’s
current agricultural crop and fertiliser
management system.

6. Arguelles-Arias A, Ongena M, Halimi B, et al. 2009. Bacillus amyloliquefaciens GA1 as a source of potent
antibiotics and other secondary metabolites for biocontrol of plant pathogens. Microbial Cell Factories. 8:63.
7. Sylla J, Alsanius BW, Krüger E, et al. 2015. Control of Botrytis cinerea in strawberries by biological control 		
agents applied as single or combined treatments. European Journal of Plant Pathology. 143, 461–471.
8. Salvatierra Martinez, R, Arancibia, W, Araya, M, Aguilera, S, Olalde, V, Bravo, J, Stoll, A. Colonization ability 		
as an indicator of enhanced biocontrol capacity—An example using two Bacillus amyloliquefaciens strains 		
and Botrytis cinerea infection of tomatoes. Journal of Phytopathology. 2018; 166: 601– 612.
9. Wu L, Huang Z, Li X, Ma L, Gu Q, Wu H, Liu J, Borriss R, Wu Z, Gao X. 2018. Stomatal Closure and SA-,
JA/ET-Signalling Pathways Are Essential for Bacillus amyloliquefaciens FZB42 to Restrict Leaf Disease Caused
by Phytophthora nicotianae in Nicotiana benthamiana. Frontiers in Microbiology. 27;9:847.
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Precision farming is the key to
increasing your avocado yield

By Jovan Erasmus
Horticulturalist
Agri Technovation
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Agri
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Although a current buzzword, precision
farming is not a new concept – researchers applied agricultural lime variably for
the first time in the 1980s. Then, with the
invention of GPS systems in the 1990s, it
increased the pace of development of precision farming. In 1996, the first yield monitors were installed in South Africa and the
first variable application of lime and phosphate took place in 1998. With good quality
land and soil being limited, there is a giant
push towards increasing the production
per unit area, whilst at the same time
limiting the cost of production in order
to maximise profit.
To be successful in the long run, a producer’s
operation must have a sustainable yield,
quality and profit per unit area, all while not
harming the environment and depleting the
soil’s resources. You wouldn’t want to hand
down an exhausted patch of soil to the future
generations.
Planning, analysis and the processing of data,
therefore, create the building blocks of precision farming as it transforms raw data into
information, information into plans of action,
and ultimately, plans of action into profit.
Precision farming practices
At Agri Technovation, we have combined our
extensive experience in horticulture, soil science, microbiology, geographic information
systems, chemistry, as well as process and
production engineering to supply producers
with practical solutions and to ensure profitable and sustainable results on farms:

My Soil Classification™ – Fruit
This feature involves soil mapping by soil
type according to its physical properties. In
other words, My Soil Classification™ supplies
you with a blueprint of the soil on your farm.
This will show the variation in the soils with
regards to soil depth, limiting layers, plant
available water capacity, whether ridges are
required and how high they need to be, etc.
ITEST Soil™ – Fruit (Nutritional Maps)
This process involves taking soil chemical
samples from a 0.5 or 1 ha grid. Maps are then
generated based on the chemical analysis of
pH, P, Ca, Mg, K and Na levels in the soil. The
percentages and ratios of these elements to
one another are also included in the mapping.
These maps are used to variably apply soil
corrections like lime, Gypsum, MAP, and K2SO4
to get your soils in balance nutritionally.
TEST Leaf™
Annual leaf samples are taken at different
phenological stages and GPS-logged, which
enables the producer to return to the same
spots for the following year’s leaf samples.
The leaf results are then converted into an
ITEST Leaf™ report which depicts the maximum, and minimum optimal levels of each
nutrient with the actual leaf analysis result.
This makes it much easier to visually see
where nutrient shortages are.
ITEST Water™
This function tests the quality of the irrigation
water on a farm, as well as the amount of
nutrients that are applied. Water is the most
important input on an irrigation farm.
Soil moisture probes
These cutting-edge probes give a very accurate reading of the soil moisture content and
provide a good indication of ideal times to
irrigate.
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Yield Maps
At Agri Technovation, we have developed the
PickLoggerTM. The PickLoggerTM is attached to
a pair of picking scissors while GPS logs each
fruit that is picked. Each GPS log is linked by a
unique NFC ID to a crate with its own unique
NFC ID. The crate is weighed, and that weight
is linked to the GPS location where the fruit
was picked. Heat maps of yield can be drawn
up based on this information. This will enable
producers to accurately assess management
choices in terms of traceability and yields.

The above-mentioned processes are all brought
together on a cloud-based platform called
MyFarmWeb™. This is a platform that allows
users to collect and manage agricultural data
in a single place. The MyFarmWeb™ platform’s
features include profitability configuration
expansion, aerial maps, ITEST Water™ results
management, and ITEST Leaf™ results analysis.
Everything can be managed from the complementary support tool, MyFarmApp™, that
provides producers with a mobile link with their
data that is easy to use in the field.

Weather data
It is of utmost importance for producers to
gather information from good sources. A
producer can also install a weather station on
the farm itself. Contact your closest Laeveld
Agrochem agent for more information.

Looking ahead: your POA
Proper plans of action can and should be
implemented based on the knowledge that
producers gain from taking all of the gathered
information into consideration. There are
three types of decisions that must be made
by producers:

PPM: Precision Pest Monitoring
The PPM function delivers weekly maps of
pest and disease incidences. Producers can
monitor for pests throughout the season and
determine where pests develop first, thus
equipping the producer with the knowledge
as to when and where the pesticides need to
be sprayed in order to save time and money.
Agri Technovation covers over 25 000 ha of
PPM in South Africa.

1. Strategic decisions: A 5 to 10-year plan of
where you want your avocado production to
be. This is a long-term strategic plan.
2. Tactical decisions: A 2 to 5-year plan of
how to get where you want to be. This will
entail fertiliser programmes, crop protection
programmes, irrigation systems, and plans on
how to convert to precision farming.
3. Operational decisions: These decisions
must be made daily. They include when to
irrigate and fertilise, chemical crop protection,
pruning, mechanical weed control, and all other
day-to-day processes on an avocado farm.
Based on the decisions made, producers
must decide what equipment is needed to
implement these plans. At first, variable
applications can be implemented by hand
as practically as possible, on a block basis
or preferably on a management zone basis
(identify management zones with soil classification and nutrient mapping). For long-term
plans, producers can aim at investing in a
variable spreader into which application
maps can be fed.
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Precision farming is the key to increasing yield
from previous page

Agri
Agri

Technovation
Technovation
Specialized to succeed
Specialized to succeed

Cultivate avocado cultivars correctly
The more the orchard conditions deviate
from the ideal, the more technological and
economical inputs are required to achieve
acceptable yields. This is why it is advisable to
do proper site selection to have unchangeable
soil and climatic variables in your favour.
For example, the vegetative parts of the
Fuerte cultivar can withstand short periods
of temperatures below -4°C. However, earlier
flowering in late July to August might run the
risk of cold temperatures during the flowering
period, which will adversely affect the yield.
The Hass cultivar, on the other hand, can only
withstand short periods below -1°C, so it is
more suited to colder areas because of later
flowering, thus being less likely to be overlapped by cold temperatures.
During site selection, it is advisable not to
plant below the valley’s frost line. Generally,
the South and South East slopes are colder compared to the North and North West
slopes. Any temperatures above 35°C can
cause flower and fruit drop, especially when
combined with low relative humidity. An
average rainfall of 1 000 mm per annum is
required and must be supplemented by irrigation during flowering and fruit drop periods.
Start from the ground up
New orchards should always be planted according to soil types; certain soil types that
have similar physical characteristics can be
grouped together to ensure orchards are laid
out as practically as possible. Your irrigation
system should be planned according to soil
type and orchard layout to ensure that you
will be able to optimally irrigate the orchards
without running the risk of over- or underirrigating certain parts. Ridges can be used
to increase orchard uniformity, but you
must be very careful when planning and
building ridges.
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Things to take into consideration is soil
depth, topsoil depth, texture of your topsoil
and your subsoil, etc.
Avocados don’t like wet feet. This statement is
based on several factors that can affect root
growth and production. Phytophtora root rot,
a symptom of anaerobic wet conditions, is
the main limiting factor in avocado soil. You
should make sure that you create the correct
soil environment by ensuring good drainage,
aeration, and not allowing water to stand in
your orchards. Avoid planting on soil types
that are naturally wet and saturated.
Nutrients in your soil are not all evenly available for uptake by the roots. Thus, it is very
important to know how much of each nutrient
is available in your soil and in what ratio these
nutrients are towards each other, because
an oversupply of one nutrient can cause less
uptake of another nutrient. Nutritional maps
must be used to determine where and how
much of your soil corrections can variably
be applied to get your soils nutritionally
balanced.
MicroLife Research CentreTM
In avocado circles, the word ‘soil health’ is
used regularly. What is really considered as
healthy soil? It is soil with high numbers and
a great diversity of active micro-organisms.
These micro-organisms keep each other in
balance and live symbiotically with the roots.
They benefit crops and its roots by assisting in
nutrient mineralisation and uptake, producing
organic acids, amino acids, growth hormones
and ultimately, even antibiotics, which will
protect plants against pathogens. Agri Technovation has opened the first MicroLife Research
CentreTM, which now allows producers in the
commercial sector to determine their soils’
health by measuring and monitoring the
diversity and activity of micro-organisms
in the soil.
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See how far you’ve come
During the evaluation phase, producers
must assess their precision farming strategies
and their succession into this form of farming.
Yield, quality and cost are the most important
aspects to evaluate. During evaluation,
decisions need to be made regarding the
upcoming seasons, as well as where improvements are needed.
It is only when profit margins become tighter
that the excellent producer will be separated
from the good or average producer. In today’s
day and age, excellent producers would be
the ones whose precision farming practices
are optimally applied. Precision farming is by
no means a quick fix, but will be well worth it
in the long run; the correct implementation of
knowledge and data can have a drastic effect
on your farm, as well as your yield of avocados.
Take advantage of a form of farming that will
give you the leading edge.

For more information, contact
Laeveld Agrochem or Agri Technovation
Tel: 021 300 0543
www.laeveld.co.za
www.agritechnovation.com
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CITRUS
PEST MONITORING

LAEVELD AGROCHEM OFFERS

MYFARMWEB™

Picklogger
is a harvesting tool that
records the location of every fruit harvested.
This data is then used to produce quantity
and fruit yield maps.. Recorded data is
used to produce fruit yield maps.
TM

FROM DATA TO
PROFITABILITY.

This valuable data can be combined with
other farm-related information, such as
results from leaf analyses, type of soils,
satellite imagery of the farm and crops,
data from soil moisture probes, and the
physical and chemical properties of these
soils. By integrating these different layers
of information producers can make sound
data-driven farming decisions.

An interactive, cloud-based
platform, accessed through any
browser, for storing, visualizing and
comparing all types of maps and
geographic farm data.

Streamline citrus production with PPMTM
Based on production volumes, citrus makes up the largest fruit industry in South
Africa. Citrus is grown across the country - mainly in Limpopo, Eastern Cape, Western
Cape, Mpumalanga, KwaZulu-Natal, Northern Cape, and North West. Approximately
79% of the total citrus produced in these provinces are exported, as trade and export
are key drivers in the growth of South Africa’s citrus production.
Pests and diseases impact significantly on
citrus production as they represent the single
biggest threat to the successful production
and export of citrus fruits.
Possible impacts on citrus include
the following:

Visualise, layer and compare
data from various sources:
•
•
•
•
•
•

l

They could cause damage to trees that
may result in lower yields and poor fruit
quality. It may even cause damage that
trees are not able to recover from, resulting
in the loss of once productive orchards.

l

Certain pests and diseases, such as thrips,
cause cosmetic damage to fruit in the form
of scarring. These fruits are then branded
as ‘not worthy for the export market’ as
consumers in export markets demand
fruits that have good external quality and
very few blemishes.

l

Other pests and diseases, such as fruit flies,
have an influence on the shelf life of fruits
as they may cause accelerated decay and
pose a phytosanitary threat.

Aerial photos
HOW
TO USE
Soil physical and chemical maps
Topographic maps
Leaf analysis
The number of fruit harvested per field, per
Yield maps
management
unit or per tree is used to generate
yield
mapsVERDE
and toTMprovide
information
on the
Biophysical
parameters
Airbus
spatial variation in yield. Producers can respond
to these variations to optimise production.

Near real-time picking maps are generated and
made available on MYFARMWEB™, ensuring
quick and easy visualisation and comparison
to previous maps. This data can be combined
with other agronomic information (soil physical
classification, soil chemical analysis, leaf analysis,
satellite imagery, soil moisture probes, etc.) and
accessed on a single platform. This provides the
producer with different layers of information on his
farming operations, which is necessary for holistic
data-driven management decisions.

Data captured by IoT (Internet
of Things) devices
suchspatial
as: yield data provides valuable
Accurate
•
•
•

insights in the relationship between field

management and crop response,
Soil variability,
moisturecrop
probes
for improved operations management decisions.
Tracking devices
Micro
weather stations
Picklogger™
data provides information for inorchard interventions, for increased yield and
return on investment for the producer.

All information available on MYFARMWEBTM for
easier visualisation and the ability to combine
several sources of agronomic information in one
place, for informed decision making.

l

Due to phytosanitary barriers, fruits found
to be infested with phytosanitary pests and
diseases cannot be exported to markets
that have phytosanitary restrictions, resulting in the possibility of an entire consignments of fruits to be rejected for the season

The main phytosanitary pests and diseases
posing a threat to South African citrus
growers are:
n Carob moth (Asia only);
n Citrus black spot;
n False codling moth (management of
		 this pest is critical for export to the
European Union);
n Fruit flies; and
n Mealybug.
>>

Picklogger™ provides information on the picking
activity of a harvester. It provides data for
comparative labour-related statistics.

+27 21 300 0543
MYFARMWEB™ offers a multitude of benefits to producers
that info@agritechnovation.co.za
will help them to make better decisions and therefore
*
Enquire
about
our R5
per complete
implement
more
effective
farming
practices. meal solution
www.agritechnovation.co.za

if you provide your own water

MYFARMWEB™ offers a multitude of benefits to producers that will help them to make better decisions
3232and
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therefore implement more effective farming practices.
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Streamline citrus production with PPMTM
from previous page

Uniform application challenges
As the local commercial citrus industry relies
heavily on exports to realise anticipated profits,
pest and disease management practices should
be implemented as early and accurately as
possible to minimize risk.
Almost all agricultural chemicals (including
pesticides) are applied uniformly during the
production of speciality crops. This means that
agricultural chemicals may be applied in areas
or on crops where no or few pests and diseases
occur. Agricultural chemicals come at a cost
and any unnecessary application should be
considered as a wasted expense. Apart from
increased production costs, the unnecessary

Deur Terése du Plessis
Entomologist
Agri Technovation

use of agricultural chemicals may also lead
to the risk of increased residue levels and
crop damage.

as their intensity, is created and displayed on
the MyFarmWeb™ platform. This never-before
seen three-dimensional approach to pest and
disease management provides significant
assistance to producers by narrowing down
the orchard to only the specific areas (within
the orchard) that require treatment.

Seeing that pests and diseases and their
occurrences may vary, the application of control measures for all pests and diseases can
no longer be done in a uniform manner over a
single given surface. Management and control
actions should not only be planned based on
when the necessary measures should take
place, but also where specifically they should
be applied.

The map on the previous page, produced
as part of the PPM™ service, illustrates the
uneven distribution of the California Red
Scale observed in a citrus orchard.

This approach to pest and disease management and planning is now possible thanks to
the availability of advanced technology that

Significant advantages of PPM™

allows us to intensively map and interpolate
pest and disease variation, to show its effect
on the yield and quality of crops. This innovative service is provided by Laeveld Agrochem
in collaboration with Agri Technovation and
is called PPM™ (Precision Pest Monitoring).
PPM™ – a contribution to your effective
solution against citrus pests and diseases
PPM™ makes it possible to distinguish between
smaller and more specific areas within a citrus
orchard, for purposes of pest and disease control and management. This involves the use of a
high definition monitoring system that enables
citrus producers to monitor specific pests and
diseases in fine detail.
With this service, the occurrence of pests and
diseases are linked to a timeline as well as to
geographical co-ordinates. Through the interpolation of the respective data points, a clear
image of where pest and disease outbreaks
have occurred, where they are headed, as well
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There are several advantages flowing from
the use of the PPM™ service, including:
l Weekly and seasonal maps of pest and
disease incidence, with pest trends summarised and visually represented in graphs.
l Pests and diseases are treated during the
earlier stages of the season, resulting in
reduced crop damage, lower chemical
expenses, and lower chemical residue levels.
l The response of pests and diseases to
chosen control methods is visually depicted
– control methods can therefore be
evaluated.
l Seasonal data is exported onto a large scale
for export quality control.
l Data is captured and logged into an electronic database. Trends found throughout
the season are available in one database.
PPM™ therefore, reduces production costs
through the application of accurate and timely
pest and disease management practices,
thereby limiting input applications.
As PPM™ constitutes a more environmentally
friendly approach, it also results in reduced
environmental pollution.
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Citrus root development:
A bottom-up approach

By Enzo Jansen van Rensburg
Senior Soil Scientist and Horticulturist
Agri Technovation

One of the most essential parts of a plant is hidden below the surface. Roots are absolutely
vital to a plant’s health. They play an important role in nutrient uptake, similar to the way
leaves photosynthesis. Roots help to bring soil nutrients up through the vascular system of
the plant or tree and also store nutrients during dormant periods. Having a mass of strong,
healthy roots will also encourage more top growth. This article focuses specifically on the
root development of Citrus trees and the primary impacting environmental factors (physical,
chemical and biological).

As is the case in nearly all fruit and nut tree
crops, the root systems in evergreen Citrus is
provided by a rootstock, which adds an additional dimension which is not present in most
agricultural plants (Castle, 1978). The Citrus
root system is a separate biological entity,
the effect of which can be modified simply
through rootstock selection. Thus, it is important to understand not only the conditions that
favour optimum root growth and function
and how they may differ with rootstock, but
also to examine the relationship of the root
system in achieving the desired scion performance.

Structural integrity

The root system of a plant is the critical link
between the growing shoot and the immediate
micro-environment surrounding the root, the
so-called rhizosphere. The root system delivers the water and vital nutrients necessary
to sustain growth. In addition, roots anchor
and stabilise the plant, enabling the growth
of aboveground vegetative and reproductive
organs (Taiz & Zeiger, 2010).
The ability of plants to develop an extensive
root system makes it possible for that plant to
take up water and mineral nutrients from the
soil. Roots can grow continuously throughout the lifetime of the plant if conditions are
favourable. Their proliferation, however,
depends on the availability of water and minerals in the rhizosphere. If the rhizosphere is
poor in nutrients or too dry, root growth will
be slow. Similarly, as rhizosphere conditions
improve, root growth increases (Taiz &
Zeiger, 2010).
36 GROW

The structure of Citrus roots is similar to the
structure depicted in standard textbooks
(Esau, 1977) for woody, dicotyledonous plants.
Dicotyledons develop root systems with a
main single root axis, called a taproot, which
may thicken as a result of secondary cambial
activity. From this main root axis, lateral roots
develop to form an extensively branched root
system.
The most controversial feature of the Citrus
root structure is the formation of root hairs,
which appear on Citrus perhaps as an adaptive response to changes in soil aeration, temperature, water content, or pH (Castle, 1974),
(Cosman, 1940), (Girton, 1927). The root growth
of Citrus trees is mainly affected by environmental factors such as physical, chemical and
biological factors and also competition with
other plants (Kramer & Boyer, 1995).
Rootscanner installed

Let’s get physical

The physical properties of soil can influence
root growth directly and indirectly. The soil will
impact root growth directly by restricting root
penetration. The way in which the physical soil
properties impact the soil water content and
soil aeration, constitutes indirect influence.
(Kramer & Boyer, 1995). Restricted root penetration can be a result of soil compaction and
soil temperatures that are not optimal for root
growth, while the water content and aeration
of the soil are affected by the texture and
structure of the soil.
Soil temperature
The optimum soil temperature for Citrus tree
root growth is between 12.2⁰C and 27⁰C. At low
soil temperatures, hydraulic conductance will
decrease (Bolger et al., 1992) and the uptake
of nutrients and water through the root system
will be reduced, which will affect the functioning of the root system. Branching will also decrease if root growth occurs at low soil temperatures (Nielsen, 1974). Furthermore, low soil
temperatures will result in more brown roots
and a smaller shoot to root ratio (Franco et al.,
2011). When soil temperatures are too high
however, branching will increase. Root growth
will increase as the temperature increases, but
high soil temperatures can negatively affect the
enzymatic activity of root systems (Nielsen, 1974).
Soil texture and structure
Soil varying significantly in texture will affect
root growth in different ways. For example, clay
soils with poor drainage being subjected to hypoxia (oxygen deficiency) will limit root growth,
while a well-drained sandy loam soil will be
more favourable for root growth (Bengough
et al., 2005). The bulk density of the soil will be
affected by its structure, i.e. the degree of compaction or how loose the soil is (Hillel, 2004).
Soil water
Contact between the surface of the root and the
soil is essential for effective water absorption by
the root. This contact provides the surface area
for the required water uptake and is optimised

by the growth of the root and root hairs into
the soil. Root hairs are filamentous outgrowths
of root epidermal cells that greatly increase the
surface area of the root, thus providing greater
capacity for the absorption of ions and water
from the soil. Water enters the soil most readily
near the root tip (Taiz & Zeiger, 2010).
Soil water can either enhance or diminish root
growth. Water and mineral absorption will be
inhibited in a soil that is dryer than the permanent wilting percentage, which will result in
reduced root growth. On the other hand, an
excess of soil water will cause an oxygen deficiency which will also result in a reduced root
growth (Kramer & Boyer, 1995). Roots naturally
grow towards moist regions in the soil as new
roots have an immature vascular system that
depends on water availability in the surrounding area. Therefore, root distribution is dependent on the way water is distributed within a
soil profile (Hillel, 2004).
Soil aeration
The effective exchange of gas between the
pore spaces of the soil and the aboveground
air is necessary to ensure that the soil is well
aerated. An increase in the soil water content
leads to an extremely low air-filled soil porosity,
which in turn causes a decrease in the gas exchange rate. This decrease in the gas exchange
rate could limit root growth to a great extent
(Kramer & Boyer, 1995).
In soils that lack sufficient non-capillary pore
spaces, poor soil aeration and insufficient oxygen
will limit root growth. An oxygen deficiency in soil
could be the result of various factors that affect
the ventilation of the soil. These factors include:
l incorrect soil management such as
compaction and over-irrigation
l an excess of water in the soil due to overirrigation, excessive rainfall or flooding
will cause an oxygen deficiency in soils if
the drainage is inadequate.
Aeration seldom becomes a problem in
sandy and fine-textured soils (Huang &
NeSmith, 1999).
>>
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Citrus root development
from previous page

Chemical reactions

The chemical factors that impact on root
growth include the levels of pH, salinity and
toxic elements in the soil.
Soil pH
The optimal soil pH (KCL) level for crop
growth is between 5.5 and 6.5. Essential plant
nutrients are taken up from the soil when it is
dissolved in the soil solution. Most nutrients
and minerals are more soluble in acidic soils
(soil pH in the range of 4.5 to 6.5), than in
alkaline soils.
In extremely acidic soils (soil pH in the range
of 4 to 5), high concentrations of soluble Iron,
Manganese, Boron, Copper, Zinc and Aluminium can cause toxicity that will limit plant
growth. Although Phosphorus is never readily
soluble in the soil, it is mostly available in a
pH range of 5.5 to 7.5. In highly acidic soils,
the decomposition of soil organic matter by
bacteria is slowed down, which will reduce
plant-available Nitrogen, Sulphur, and Phosphorus. A Calcium deficiency may also occur
in soil with a low pH level, especially if the
Cation Exchange Capacity CEC is also very low.
In order to prevent limited root growth in
crops cultivated in soils with a low pH level,
a suitable ameliorant must be applied to lower
the acidity. In addition, Lime can be applied
to raise the pH level in the soil when required
(Fernández & Hoeft, 2009).

Rooting for success

In conclusion, Citrus can be grown in a wide
range of soil types provided they are welldrained. Fertile, well-aerated soils with a pH
of between 6 and 6,5 are ideal. The growth,
development and production of a plant
depends on the physical characteristics of
the soil such as drainage, density, texture,
water-holding capacity, structure, soil depth,
the homogeneity of the profile and the degree
to which water can infiltrate the soil. These
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Soil salinity and toxic elements
Saline soils, which are mostly found in the
Eastern- and Northern Cape provinces, contain a detrimental amount of neutral soluble
salts that will adversely affect the growth of
most crops. These soluble salts are the sulphates and chlorides of Magnesium, Sodium
and Calcium. A substantial amount of Gypsum
(CaSO4, 2H2O) can be present in many saline
soils, but Sodium and Chloride are by far the
most dominant ions in highly saline soils. The
most common elements found in soils that
can be toxic to plants are Lead, Copper and
Aluminium. An excess of oxygen can also be
toxic and limit root growth as it affects the
enzymatic systems that are necessary for
root growth (Kramer & Boyer, 1995).
Biological factors
A diverse population of bacteria and fungi
in soils is beneficial when present, because it
can suppress the occurrence of root diseases
(Berg, 2009). For example, the presence of
arbuscular mycorrhizal fungi will ensure that
trees tolerate abiotic stresses such as soil
salinity and drought. These abiotic stresses
can be overcome as the arbuscular mycorrhizal
fungi are able to change abscisic acid levels in
the xylem sap and increase root hydraulic conductivity. In contrast however, soil-inhabiting
nematodes can limit root growth when they
feed on the root cells (Kramer & Boyer, 1995).

characteristics differ in various soil types.
Physical soil properties determine the degree
in which water is released for uptake by the
plant roots and the depth of the root system.
Fortunately, Agri Technovation offers access
to a team of citrus specialists that understand
the importance of farming with a bottom-up
approach: recognising that roots are essential
to a plant’s health and in the long-term, a
producer’s production success.

Rootscan image
Agri Technovation provides services and products to farmers to help them with improving
root growth and root health.
In the first instance it is important to do the
basics right, which is to do a Soil Classification.
By classifying the soil before planting crops,
farmers can make much better and more
informed decisions. The quality and yield of
both annual and perennial crops will be affected by the factors that are analysed by soil
classification methods, namely arable depth,
plant available water capacity, soil restricting
layers, soil potential and risk management.
ITEST Root is one of Agri Technovation’s
newest innovative services to monitor root
growth and development over time through
a non-destructive root monitoring system.
These systems are made up of durable,
transparent tubes installed in the ground
at a 45O degree angle.
A lightweight scanner
is lowered in the
tube to collect high
resolution images
and track root
growth over
the season.

Biostimulants can also be used to enhance
root and foliage development. There are
many additional benefits to be drawn from
the use of biostimulants including:
l fostering plant growth and development
throughout the crop life cycle from seed
germination to plant maturity;
l improving efficiency of the plant’s metabolism to induce yield increases and
enhance crop quality;
l improving soil texture and structure;
l increasing availability of micro and
macro nutrients;
l improving the plant’s ability to recover
from disease and insect damage;
l facilitating nutrient assimilation, translocation and use;
l enhancing quality attributes of produce,
including sugar content, colour, fruit seeding, rendering water use more efficient;  
l enhancing certain physicochemical properties of the soil and foster the development
of complementary soil micro-organisms.
There are several products available to
support and enhance root development.
Terramax™ is a combination of an effective
biological soil treatment and plant growth
stimulant, extracted from organically derived
raw material. Its use results in microbial
activated soils, with improved soil structure,
perfect germination and initial plant growth.
Compost (humic acid, humins or fulvic acids)
substances are natural constituents of the soil
organic matter resulting from the decomposition of plant, animal and microbial residues.
Flamma™, which is another leading product
that has shown great results, is a natural organic
plant growth stimulant and soil revitaliser.
It contains a wide variety of trace elements,
amino acids, vitamins, plant growth hormones
and enzymes.
For more information, contact
Agri Technovation or your
Laeveld Agrochem representative.
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Crop management reaches new
heights with Airbus VERDE™
According to the Hexa Reports, the precision
agriculture market will reach an astronomic
$43,4 billion by 2024 (Precision Agriculture
Market Analysis by Component, 2014 – 2025).
Science-based innovation will constantly transform operational methods in the coming years.
The hardware and software that is already used
by farmers to farm more profitable, include
technology such as unmanned aerial vehicles
(UAV drones), semi-autonomous vehicles, GPS
and sensors. NDVI satellite images is a widely
implemented precision farming practice that
is used to capture information about crop
growth. However, Agri Technovation launched
new satellite images that can measure new
biophysical parameters.
This doesn’t only overcome the challenges
that accompany older NDVI images, but
also give more accurate results at a very
competitive price.
Precision farming (also known as precision
agriculture) is not simply a buzzword in the
industry anymore, it is currently the only acceptable standard for sustainable agricultural
production for many producers. With innovative
technology as a basis, the way in which producers
are observing, measuring and adapting their
farming practices to include precision farming
practices, is changing constantly. Research
as well as new discoveries and technological
development and progress have lead to the
development of more traditional and generally
accepted agricultural management practices.
An example of such a practice is NDVI images.

NDVI in a nutshell
Weier and Herring (2000) refer to the NDVI
(normalised difference vegetation index)
as an index that describes the difference
between the visible and near-infrared
reflection of vegetation cover and that
is used to estimate the density of green
on an area in cultivated fields.
NDVI is a simple graphic indicator that is used
to analyse the dimensions that are observed
over a certain distance (data that is captured
by satellites, aeroplanes or UAVs) of the visible
and near-infrared bands of the electromagnetic spectrum in which vegetative vegetation
reflects very well. The results can then be used
to estimate the density of live, green GROW.
Science Direct explains that this index of dimensions, which is observed over a distance and
which is widely used, calculates the relationship between the TOA (Top of Atmosphere)
reflection of a red band (ρred) at a wave
length of approximately 0,66μm and a nearinfrared (NIR) band (ρnir) at a wave length of
approximately 0,86μm. The NDVI of a densely
vegetated area will tend towards positive values,
while the values of water and built-up areas
will be close to zero or negative. Braun and
Herold (2004) formally describes the NDVI
as: NDVI=ρnir-ρredρnir+ρred.
The NDVI method is a science-based tool for
data capturing showing the behaviour of crops.

By Willem Eigenhuis
Head Agronomist – Grain and Pecan nuts
Agri Technovation

During the past years, it was a useful tool for
producers. So far this technology has been
widely used and it is a popular practice in the
local and international agricultural industry.
This practice enables producers to identify
crops that experience stress before it is visible
to the human eye. Producers can thus identify
problems before they become serious. Fields
can be explored faster and agriculturists can
implement an action plan as soon as the
NDVI maps are created. During the growing
season, crop growth and development can
be tracked with NDVI.

A new solution for old challenges

It is important to understand that, despite
its popularity, the NDVI method has certain
limitations. Although this method gives an
indication of a crop’s health, it cannot determine the cause of a plant’s condition. The
angle of incidence is one of the biggest challenges agronomists experience when they
record data with the help of NDVI. The angle
of incidence is defined as the angle that an
incident line or ray makes, perpendicular to
the surface at the point of incidence.
The practical implications of this is that,
depending on the time of the day when the
image is captured, the reflection indication of
the plants will be influenced. In other words,
the shadows that are created on the images
due to the changing position of the sun, can
lead to inaccurate information. Atmospheric
conditions also create a challenge.

A haze and other atmospheric disturbances
can influence the reflection values. Despite
the variables that are caused by natural conditions, the technology used can also lead to
different reflection values – for example,
different calibrations on satellites.
Although NDVI was a relatively effective tool to
date, there is now a new science-based method
available that will take data capturing to the
next level. Airbus VERDE™ uses revolutionary
biophysical parameter methods to give the most
accurate spectral analysis that is currently
available.

Benefits of biophysical parameters
Biophysical parameters such as the quantification of the biomass and nitrogen content, is
the reason why many agricultural specialists
see it as the replacement for traditional NDVI.
These parameters are created of the impact
of the angle of incidence, type of sensor/
resolution and light conditions.
Therefore this new method offers the valuable
benefit of consistent quality over time and
space, regardless of the sensor or weather
conditions, because it has a trustworthy cloud
masking function. Cloud masking is technology
that masks or hides clouds and haze in order
to maintain the true spectral during processing
or system analysis.
>>

The Airbus VERDETM solution - biophysical parameters calibrated according to each
produce. This solution offers more than NDVI (Normalised Difference Vegetation Index).
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Crop management reaches new heights with Airbus VERDE™
from previous page

Airbus VERDE™ solution is available for the
following crops: Corn, maize, lucerne, cotton,
sunflowers, soya, sugarcane, canola, barley
and potatoes. Each crop has its own specific
algorithm, which was developed after intensive
research and development to generate the
spectral analysis. As the product goes through
further development, new and additional crops
are added quickly to the above-mentioned list.
Additional benefits of the Airbus Verde™ are:
l Information is more detailed, for more
accurate decision making.
l Advice regarding nitrogen applications
is provided.
l Estimations of the yield potential.
l In-season decision making and after-season
evaluation.
l Risks regarding to lodging are assessed.
l The optimal harvest potential is indicated/
confirmed.
l Biophysical parameter images will be
available two to three times per month
during the growing season.
l Advice is offered regarding irrigation
practices.
VERDE™ gets our vote
Due to several enhanced benefits, especially
the improvement of accuracy, it is predicted
that biophysical parameter methodology will
replace the NDVI method in the near future.
Proof of this already exist, as the new method
is already used very successfully internationally
and is supported by scientific research.

Improvements to the new solution are done at
a fast rate. Initially the old NDVI images started
with 250m resolutions, while VERDE™ currently
offers 2,5m spatial resolution spectral analysis
which is derived from resolution images of 10-15
metres. There is speculation that the technology
will be developed within the next year to the
stage where parameters are in 30cm spatial
resolutions. Regardless of the parameter, the
images are regularly updated from Sentinel 2
and Landsat & satellites. Agri Technovation also
offers an extra benefit to producers, namely that
all the collected data is integrated and available
on a user-friendly, cloud-based platform known
as MFW™ and its mobile peer, MFW™ Mobile.
Airbus VERDE™ can be described as a seamless integration of innovative software and
technological hardware. This new method is
developed on the basis of an existing, proven
method, but because of the innovative and
comprehensive technological improvements,
it offers solutions for the challenges of conventional vegetation indexes such as NDVI.
To put it simply: Airbus VERDE™ provides
more accurate data at a higher level of
consistency, at a very competitive price.
Due to the above-mentioned reasons, Agri
Technovation sees Airbus VERDE™ as the
catalyst for new and improved crop management possibilities. Airbus VERDE™ is already
available for South African producers for this
season. The solution is available at Laeveld
Agrochem. The information that is obtained
through the use of this solution can be interpreted by the agricultural specialists at
Agri Technovation.

We perform CONFIDENTIAL indirect
tax investigations to ensure you savings.

No saving – No fee!

Find out if SARS owes you money

Tax Recoveries offers the opportunity to oversee the producer’s
transactions regarding indirect taxes – VAT, diesel rebates, possible
tax savings on staff and more.
We facilitate the complete process with minor
disruption and on the client’s premises. Due
to various reasons, including law changes,
interpretations of the laws and expertise of
staff, there may be opportunities where the
producer is not receving all benefits at his disposal. These savings are detected and acquired.

Costs

Tax Recoveries work on a contingency base,
so there are no hourly fee. This means that
there are no fee if we do not obtain savings.
The producer and Tax Recoveries share on
an agreed basis, only if there are savings
recovered by the Tax Recoveries team.

Worst case scenario, you get confirmation
that all your business tax affairs are in order,
and that all benefits offered by SARS to producers have been utilised, at no cost to you.

Risk

There is a signed confidentiality agreement
between Tax Recoveries and the client. All
information is confidential and becomes the
client’s private property. You can trust us with
your information and our focus is only on
additional claims or savings
This is a task for specialists that work
with this daily.

T: Heinrich Möller 082 414 1463 / 012 993 9500
E: info@taxrecoveries.co.za W: www.taxrecoveries.co.za
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CROP PROTECTION

Enhance the management of
false codling moth on citrus

By Sias Leipoldt
Key Account Manager
Madumbi Sustainable Agriculture

early into the growing season. It works in
synergy with mating disruption to manage and
reduce late season FCM population pressure.
For optimum efficacy and population control,
the first Cryptex application must coincide
with the first moth flight around late October,
and subsequent peak flights thereafter.

Trials on a variety of crops have shown that
the combination of Cryptex and Eco-Bb results
in effective and consistent reduction of the
FCM pest population. Many commercial citrus
growers are incorporating these biological
products into their total IPM approach.

Cryptex®

Enhance the management of false codling moth (FCM) with the inclusion of biologicals, Cryptex and Eco-Bb, in an integrated pest management (IPM) approach.
False codling moth (Thaumatotibia leucotreta)
is one of the most detrimental and challenging
pests to control on a variety of agricultural
crops. With a wide host range, this indigenous
moth species causes severe damage to many
crops including citrus, table grapes, stone fruit
and tree nuts. Export crops are closely monitored. Should a single FCM be detected in a
shipment, it may be rejected resulting in severe
financial losses to the South African fruit industry. Furthermore, FCM has become a regulated
pest in the European Union adding additional
challenges.
Controlling FCM requires an integrated, holistic approach combining cultural, chemical and
biological control, as well as dedicated and
effective management practices. The inclusion
of biological products is not a replacement
for a chemical pesticide, but rather a complementary practice to aid the suppression of
FCM. The combination of products and mode
of actions will lead to improved resistance
management and ultimately extend the lifespan of chemical pesticides.

For example, the inclusion of a granulovirus
(Cryptex) and an entomopathogenic fungus
(Eco-Bb) strengthens the pest control strategy
and complements an IPM approach to FCM.
Cryptex, a Cryptophlebia leucotreta Granulovirus (produced by Andermatt Biocontrol) is
highly species specific and only active against
FCM larvae. Cryptex contains encapsulated
virus particles and needs to be applied just
after peaks in FCM flights. It is not a contact
insecticide and has to be ingested by FCM
larvae to be effective. Once ingested, the alkaline conditions in the FCM midgut dissolve the
protective capsule, activating the virus particle
and resulting in the death of the infected
larvae. Buffering of the spray mix (pH 5 - 8)
is extremely important as very alkaline or
acidic conditions could dissolve the protective
capsule in the spray tank, decreasing the
virus particle’s tolerance to climatic conditions
and overall efficacy.  
Cryptex is an excellent population management tool and as such needs to be incorporated

For more information visit www.madumbi.co.za.

Eco-Bb (Beauveria bassiana, strain R444), an
entomopathogenic fungus (produced by Plant
Health Products), is a broad-spectrum contact
No. L8037, Act No. 36 of 1947
insecticide that controls FCM eggs, Reg.
larvae,
exposed pupae and adults. As Eco-Bb targets
Backed by Science. Loved by Nature.
all stages of the pest lifecycle, it is an ideal
insurance policy to further reduce FCM pressure. Eco-Bb can be applied regularly through
the growing season in combination with the
regular spray programme. Contact Madumbi
for guidance on compatible tank mixtures.

(L8037)
BioManagement

Cutting edge granulovirus technology for the suppression of
False Codling Moth (FCM – Thaumatotibia leucotreta) on various
crops as specified on the label.
Photo: FCM larvae
Why use Cryptex ® ?
Features

Benefits

Locally isolated granulovirus strain, Proven and consistent efficacy against FCM on a variety of crops
manufactured in Switzerland by
world renowned virus specialists,
Andermatt Biocontrol
Highly effective FCM reduction
and damage control when applied
as recommended

An effective granulovirus product is one of the best tools available to
reduce target pest populations

Very specific target range

Cryptex® will not affect any beneficial organisms and is harmless to bees

Unique mode of action

Mode of action of virus products differ from chemical insecticides,
making them ideal for use in IPM and resistance management programs

User friendly SC formulation

Advanced formulation allows for:
Versatile application options
No feeding stimulant (molasses) needed
Lipophilic characteristics ensure excellent adhesion and rain fastness
Can be tank mixed with most agricultural products provided pH is
correctly managed
Excellent shelf life; min. 24 months at 4 °C, unlimited if kept at -18 °C

Non-toxic, no MRL requirements
and has no with-holding period

Cryptex® is suitable for organic and conventional agriculture and can
be applied during the harvesting period

•
•
•
•
•
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Management strategy for establishing
productive macadamia orchards

By Marne de Vries
Head Horticulturist: Fruit and Nuts
Agri Technovation

Climate requirements checklist

Macadamias originated in the fringes of the
subtropical rain forests of Australia. This should
give a good idea of the climate requirements
for the cultivars, which is similar to areas where
avocados, papayas, and bananas grow well.

Soil classification map sample

The macadamia industry is one of the few rapidly growing agricultural industries in South
Africa, with an estimated 25 000 ha already established and a growth projection of between
2 000 and 2 500 ha per annum. However, establishing a productive and valuable macadamia
orchard can be challenging. The appropriate management systems and techniques can
aid in the development of a highly lucrative orchard.

Key aspects that should be considered when
planning a macadamia orchard includes the
site, soil requirements, climate requirements,
the selection of cultivar, land preparation, and
plant population.
It’s important to research each of these key
aspects in order to plan and ensure that the
new orchards achieve their yield potential
over each tree’s lifespan.

A guide to suitable land attributes
Macadamias are an expensive crop to grow
and maintain. This is reason enough to completely avoid any marginal land.
It is important to note that macadamia trees
are not heavy feeders, and their fine lateral
roots are efficient in absorbing phosphorus
(P) and calcium (Ca), even where there are
low levels of these nutrients in the soil.

Some of the most important attributes of suitable land for cultivating macadamias are:
l

l

l

l

Soil depth: At least 1.5 m of soil is needed,
to allow for prolific root development.
Soil drainage: Good drainage is an essential
feature within the rooting zone.
Soil texture: Macadamias cultivate especially
well in a wide range of soil textures.
Avoid frost: High risk areas are valley bottoms
in the Lowveld and Levubu. The same goes
for low-lying areas where cold air is dammed
up by a timber plantation or natural bush.

46 GROW

l

l

Optimum slope: Within macadamia orchards,
some slopes are desirable, mainly because
it facilitates drainage. The preferable slope
is between 1% and 15%. Slopes greater than
15% may facilitate more erosion, which may
become a hazard. A steeper slope will increase
the need for greater soil protection measures.
Proximity to the source of irrigation water:
If the static lift of the water exceeds 100m,
careful investigation of capital and irrigation
running costs should be conducted.

When choosing a site for a macadamia orchard, the maximum and minimum temperatures must be considered as well as the altitude and humidity. High humidity can enhance
tree vigour, sap flow, fruit set and high-quality
kernel. Low humidity can increase ‘stress’ in
the tree with negative results that could result
in nut drop, low oil, and bad kernel quality.
A few key points to keep in mind when
considering climate requirements:
Temperature:
l The optimal temperature for photosynthesis is between 16°C to 25°C.
l Prolonged exposure to temperatures of
30°C and greater can result in distorted,
chlorotic new growth.
l High temperatures (30°C - 35°C) during
flowering (Aug - Sep) will reduce the fruit
set and can cause immature fruit to drop.
l Photosynthesis is greatly reduced below
3°C and no photosynthesis takes place
above 33°C - 35°C.
l Trees can survive temps below 3°C,
but young trees will be killed by frost
at a temperature below –1.5°C.
l It has been reported that mature trees can
survive mild frosts at temperatures as low
as –6°C for short periods.
l Vegetative flush is suppressed by both
high temperatures (above 30°C) and low
temperatures (below 10°C)
l The ideal temperature for floral initiation
is 18°C.
Rainfall:
l The minimum rainfall is about 1 000 mm/
annum if no irrigation is present.
l Irrigation should be used to supplement
any water needs.

Wind:
Macadamia wood is very brittle and prone
to wind damage.
l Avoid planting in areas that experience
high winds. Windbreaks can be planted to
protect trees.
l Stakes can be tied to the young trees; up to
500 mm above the graft union can prevent
the trees from breaking at the weaker
graft union.
l Hot and dry berg winds can burn and
damage the new growth on the trees and
can increase the nut drop during November.
l Narrow branch angles and multiple branching from the same node will increase the
possibility for wind damage. Selective tree
training and pruning can reduce the likelihood of branches breaking.
l

Key cultivar characteristics to consider
Most of the cultivars available to produce
in South Africa are exotic, but the country
features significantly diverse regional growing
conditions. Plant performance and growth
will always vary according to the region.

While choosing a macadamia cultivar for an
orchard, the producer should take a few key
characteristics into account. This includes, but
is not limited to, yield and quality data for
the specific area, or from an area with similar
climatic conditions. There are currently 32
macadamia varieties, including four rootstocks
(H2, N2, 695 seedlings, 695 clonal), new cultivar
evaluations (2018 ARC-BioGold), and two
cultivar and rootstock mother-blocks.
Cultivar improvement is an ongoing process
which, in the case of macadamias, has only
been in progress for just over 70 years. There
is therefore, still room for vast improvement,
especially when it comes to plant breeding
and selection work. This is important for
both production and nut quality.
>>
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Management strategy for macadamia orchards

For more information, contact Agri Technovation
or your Laeveld Agrochem representative

from previous page

Selecting a cultivar for SA’s climate

An often-asked question is why industry
statistics show Beaumont (695) as the most
prominently planted cultivar, especially when
816 and A4 are also prominent new cultivars.
This is because Beaumont has a high-quality
rootstock, coupled with an above-average kernel (and an exceptionally precocious nature),
which means the cultivar produces well when
cultivated properly. Beaumont rootstocks are
still the preferred cultivar, with the Nelmak 2
rootstocks showing a steady increase in the
number of new plantings.
Cultivars that are currently planted
in South Africa include:
‘Keauhou’ (HAES 246); ‘Purvis’ (HAES 294);
‘Ikaika’ (HAES 333); ‘Kakea’ (HAES 508); ‘Keaau’
(HAES 660); ‘Beaumont’ (695); ‘Mauka’ (HAES
741); HAES 746; HAES 772; HAES 783; ‘Pahala’
(HAES 788); HAES 789; ‘Dennison’ (HAES 790);
‘Fuji’/‘Richard’ (HAES 791); HAES 792; HAES 796;
‘Makai’ (HAES 800); HAES 812; HAES 814; HAES
816; HAES 834; HAES 837; HAES 842; HAES
849; HAES 863; HAES 887; A4; A16; A38; Cate;
Daddow; Fernley special; Nelmak 1; Nelmak 2;
Nelmak 26; Nelmak D; NGX8; and Yonik.
There are numbers of cultivars that perform
well under South African conditions.

Soil preparation an essential step

At this point, preparing the carefully selected
land’s soil is an essential step to ensure a great
macadamia orchard. Initially, bush clearing and
deep ripping are best carried out mechanically.
After this, it is important to introduce lime into
the soil to ensure the correct levels of soil
acidity. Aeration of the soil profile is especially
beneficial in the deep red clay and clay loam
Hutton type soils. If financial constraints preclude mechanical clearing and ripping, the
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Performance limitations are mostly accompanied by high temperatures and corresponding
low humidity (high vapour pressure deficits)
that strongly influence macadamia tree
flowering and nut set.
In any new planting, it is a good idea to plant at
least 4 cultivars in relatively equal proportions.
Firstly, so as not to be reliant on a single cultivar
should the market at any stage discriminate
against that cultivar. Secondly, because of the
well-documented benefits of cross-pollination
– planting two cultivars in alternating single or
double rows within each block is also ideal.
The cross-pollination benefits will decrease
by 25% for each row moving away from the
pollinator cultivar row, so the fourth row of
trees from a pollinator row derives little or no
benefit from cross-pollination. But the benefits
are well understood – cross-pollination will
improve fruit set and fruit size, so the impact
is on both yield and TKR% (Total-KernelRecovery). Larger nuts will show higher kernel
recovery as the kernel mass is larger in proportion to total NIS (Nut-In-Shell) mass.
All cultivars planted in SA are capable of producing at least one ton of kernel per hectare
when trees are 10 years old, under a wide
range of conditions, whether dryland or irrigated. In many cases, this target yield will be
reached earlier, especially under irrigation.
best thing to do is to mechanically deep rip
only along and across the tree rows.
At this point, producers should have soil
analysis and mapping done to identify any
pre-planting nutrient requirements. Agri Technovation can aid in this step with its My Soil
Classification™ service. Chemical soil mapping
is best done mechanically, spread over the
entire surface area prior to deep ripping to
ensure that ameliorants are incorporated

as deeply as possible into the soil. Levelling
the soil after ripping with a heavy roam plough
will further mix and incorporate ameliorants
into the soil.
Where soils are adequately drained to a depth
of 1 m, it is not necessary to plant macadamia
trees on ridges. Where soil drainage is problematic, ridges will definitely improve root development with the extra depth 30 - 40 cm soil, where
the roots can grow above a shallow water table
or another impeding layer of harder soil material
or rock. A broad ridge with a height of 30 - 40 cm
and sloping gently to the centre of the between
row space is ideal but costly. Small high ridges
(mounds) create their own problems especially in
terms of soil moisture management, as they tend
to dry out faster than a flat soil surface, especially
if they are not heavily mulched.
It is advised to use Agri Technovation’s My
Soil Classification™ service to aid macadamia
producers to make the best decisions
on the following:
l Map entire areas to gain additional insights,
necessary for crop production.
l Identify most suitable cultivar for soil type.
l Identify uniform management/irrigation blocks.
l Identify high potential / challenging areas.
l Find solutions for areas and execute the
best management to minimise risk and
improve yield.

Planning optimal plant spacing

Finally, tree placement and populating the land
will be the order of the day. Choosing the optimal
plant spacing will be guided by the current state
of the slope, and how tractors and implements
may be able to access the rows after planting.
Steeper slopes require wider spacing, while
higher densities can be used on flatter land.
The ideal tree populations are 300 to 600 trees
per hectare. There is no single perfect spacing
option, the choice of plant population depends
on the objectives and management style of
the individual producer. For example, growers
with large land areas seek to simplify their

management system, which is why they choose
extensive management options which has wide
spacing, no tree training or pruning and in some
cases no irrigation. This seldomly used management style results in low yield per hectare but
accompanied by low cost per hectare.
Growers that choose to plant in areas where
land values are high and the area available for
planting is limited should look at a more intensive management system. This system has
high plant density under full irrigation and
canopy management aimed at optimising yield
per hectare as soon as possible in the orchard.

Get a blueprint for your soil

Agri Technovation can aid potential and existing
farmers through every step of the management
process by providing valuable knowledge and
data to future growers. This is particularly true
when it comes to new ventures into macadamia
orchards, as well as with existing orchards. We
can help with site selection, chemical soil testing,
ameliorate application, cultivar selection, tree
spacing, land preparation, and any specific
query around the growth and reproduction of
macadamia orchards.
Start by gaining a blueprint of the soil on
your farm with Agri Technovation’s My Soil
Classification™ services, which will show:
The variation in your soils with regards to:
l soil depth,
l limiting layers,
l plant-available water capacity,
l whether ridges are required
l how high ridges need to be, etc.
iTEST™ Soil can visually display the chemical
status of your soil, which involves taking soil
chemical samples on a 0.5 or 1 ha grid. Maps
are then generated based on the chemical
analysis of pH, Ca, Mg, K, P, and Na levels
in the soil. Variable application of fertilisers
can be done, according to the nutrient map
generated with the iTEST Soil, to correct any
chemical deficiencies that may occur.
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Improve the profitability of grain by
varying seed and fertiliser application

By Willem Eigenhuis, Agronomist: Grain and Pecans
and Marnus Ferreira, Soil Scientist
Agri Technovation
Agri
Agri

Technovation
Technovation
Specialized to succeed
Specialized to succeed

It was found in Grain SA’s input data for 2018 and 2019 that maize seed
and fertiliser contribute to 35% of the total input costs of maize cultivation.
Therefore, this state of affairs offers an essential opportunity to try increasing
the profitability per hectare, through the usage of new technology and
precision data.
Several types of precision data can be used –
for example soil classification, harvester maps,
compound long-term average yield maps, the
profitability function of Agri Technovation’s
MyFarmWeb™ platform, as well as new AI
(artificial intelligence) programmes that can
be integrated with GIS-data. After the processing and interpretation of this data, it can
provide answers that will indicate the value
of and the opportunity for varying seed and
fertiliser plantings.
Everything starts with soil
Soil classification – in other words, the identification of soil’s physical characteristics – can
give a good indication of its long-term physical
condition (for example, the presence and
depth of the water table, risk of drowning,
leaching potential, depth of the restriction
layer, etc.). All these physical characteristics
contribute to the risk that soil holds for longterm successful yields. (See Map 1 on the right)

Soil can vary drastically on different parts
of a farm. The yield and risk management is
directly connected to the decisions regarding
crop, cultivar and plant population to be
planted on different soils. Varying seed and
fertiliser based on the potential and risk of the
soil, is very important in order to manage the
input costs as effectively as possible. Cultivar
selection based on your soil, in combination
with a varying plant stand and fertilisation,
puts your farm in another league. This potential and risks can now be determined through
available data.

According to the legend divisions, 14% of
the surface is under a 5 ton yield. Grain SA’s
sensitivity analysis for the Eastern Free State
shows that a profit can only be made once a
5 ton per hectare yield at R2 300/ton and a
total input of R9 500/ha is reached.
Thus this information can be used together
with the legend on Map 1 to decide under
which yields and on which fields you do not
want to plant, or rather want to plant with
reduced inputs.
If these hectares are not planted, the yield
increases to 9,2 ton per hectare, and R403 000
is saved by not planting on this field. With an

average plant population of 32 000 plants per
hectare, a total of 122 bags of seed were used
to plant the 307 hectare.
The total varying seed grouping was still calculated on the same quantity of bags of seed
for the farmer’s total planting of 2 802 hectare
maize (2017/2018 season). However, on certain
cultivars such as the DKC 75-65BR it has lead
to a 1,7% crop improvement in trials – this is
R116,59 more in his pocket per hectare.
A big saving of 28% was seen on varying
fertiliser groupings, with a total saving of
R1 282 282,00 or 4,8% on the total input
costs (R9 500/ha).
>>

Map 1: Composite potential return map of three years

Even if you are not equipped for varying
application rates, you can still identify soil with
a high, medium and low risk and make decisions accordingly. Something will work on that
specific piece of land, usually the correct management practices, crop and cultivar need to
be identified.
A practical example
A farmer in the Eastern Free State has planted
307ha of maize on a very good field. According
to Map 1, the three-year LAY (long-term average
yield) is very high – 8,2 ton per hectare.
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Improve the profitability of grain
from previous page

Automated diesel
rebate system
Claim your tax rebate on diesel consumption effortlessly

FMSolutions (FMS) is the preferred supplier of a fuel managementand automated diesel rebate system for farmers, fuel depot owners,
large transport companies and mines.
Automated diesel rebate system

FMS has developed an affordable, userfriendly, Fuel Management System providing
live data on dispensing and fuel consumption.
FMS is a cloud-based, user-friendly system
that offers live management data.

Logbook

FMS complies with the South African Revenue
Services (SARS) dual logbook requirements,
namely:
l A logbook for the diesel storage facility.
l

A logbook for each vehicle.

In-depth data analysis and with the use of
MyFarmWeb™, Agri Technovation can now
determine the actual LAY on your field – not
only for different maize crops, but also for
different cultivars. Agri Technovation can now
integrate precision data and harvester map
information to make cultivar recommendations according to the soil characteristics and
potential, for example soil type, soil depth
and water holding capacity (see Figure 1).

By making use of Agri Technovation’s
dedicated soil classification services and
agricultural support services, we can take
your farming in a practical way to the next
level. Soil classification is the foundation
map of your farm and the key to successful
long-term farming.

The increasing worldwide need for food
means that producers are under more pressure to produce larger yields with the same
amount of resources. This factor, combined
with substantial pressure on profit margins,
means that the optimisation of efficiency is
a primary priority of many producers.

Haarhof, S.J. & Swanepoel A. Plant population
and maize grain yield: A global systematic
review of rainfed trials. Scientific Perspectives,
July, 2018.
Lakesh K. Sharma and Sukhwinder K. Bali. A review
of methods to Improve Nitrogen use effeciency in
agriculture. Sustainability 10 (51), Des 2017.

References:

Figure 1: Soil type correlation with cultivar type

With their automated implement - identification technology, FMS automates both these
logbooks.
FMS automatically identifies the farm implement used and will report on the amount of
diesel consumed and what activity the vehicle
performed within a geographical area.
SARS can evaluate your claims for up to five
years after submission, and with FMS you will
be able to provide the necessary information
to support your claim.

Tel: Lourens Oosthuizen 074 587 9173 / 012 940 8277
E: lourens@fmssolutions.co.za
W: www.fmssolutions.co.za
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A simple guide to harvesting success
with the innovative Picklogger™

By Albert Bijker, Picklogger™ inventor;
and Erald Smith, Agri Technovation
Agri
Technovation
Specialized to succeed

It is very important to the farmer whether his
farming operations are economically viable and
sustainable. The only way this can be determined
is through accurate and relevant information.
The technology currently utilised during the
harvesting of grains, which is a machine-driven
process, makes it possible to capture data
required to generate yield maps assisting
farmers to determine the economic viability
and sustainability of their operations. The
information also allows them to adapt and
change their operations to become more and
more efficient. Up to the present day, the use
of this technology has been limited to harvests
conducted with vehicles and machines able to
support the use of the technology, while fruit
farmers, who rely on manual harvesting, could
not generate yield maps and share in the benefits offered by this technology to the level of
detail produced by machine-driven processes.
This situation, however, is about to change
for the better.
Agri Technovation’s new innovative
harvesting tool, Picklogger™, bridges the
gap between machine-driven and manual
harvesting by providing for the capturing of
crucial information during the harvesting
process that would support the generation
of a yield map, thereby assisting the farmer
to determine the viability and sustainability
of his operations and to make the necessary
adjustments.
Picklogger™ brings a new level of precision
data to farming certain perennial crops and
allows for the seamless integration of yield
maps, analyses and traceability.

The importance of precise
agricultural information
In general, effective and efficient farming
is difficult to sustain. There is a staggering
number of variables and unpredictable
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collect data during various stages of farming
operations and to integrate such data with
other data collected for the same operations.
One such innovation is Picklogger™, specifically
aimed at collecting data during fruit harvesting
with harvesting scissors.

What does Picklogger™ do?

factors that could impact on the production
process, the quality and size of the harvest
and of course the farmer’s bottom line. For
farmers to effectively manage these factors,
they need to know as much as possible about
their operations and all the different aspects
thereof. The more they know, the better they
will understand how to manage their operations by making informed decisions.

Picklogger™ is a harvesting tool that records
the location of every pick when that fruit is
harvested and can be used for citrus, avocados, table grapes, pome fruit and mangoes.
This recorded data is then used together with
information obtained through other processes
such as soil chemical analyses, soil classification,
leaf data, pest data, and others, to produce
yield1 maps2.

Yield maps enable producers to make sound
information-driven decisions regarding their
operations in hindsight.
This cutting-edge tool also allows for traceability
of the fruit from the packhouse to a numberof-tree level, instead of the traditional traceability
per block or per orchard level. This means that
a farmer can trace a fruit back to a cluster of
between one to five possible trees where it was
harvested from, instead of merely knowing on
which block or orchard it was harvested.
This has huge benefits on a precision-farming
level, as the farmer will be able to pinpoint
and address specific issues within the block
or orchard, and not the entire block/orchard.

In recent years agricultural technology has developed rapidly, resulting in much innovation
around data capturing for agricultural operations and the interpretation of that data. It has
also resulted in parts of farming operations
becoming automated. We are fortunate that
with the technology available, the actual status
of the field can now be determined through
the collection and processing of relevant field
data. In the Internet of Things (IoT) space,
sensors, devices and technologies are interconnected across a farm by using Bluetoothtechnology, a cellular network, or other types
of connection protocols. This allows producers
to collect more data about the status of the
farm and its operations, resources, fields and
crops. With the availability of data relevant to
specific farming practices, farmers can now
make more informed decisions regarding
farming efficiency and sustainability.
In general, it could be stated that the more
usable data is collected for interpretation, the
more refined the information available to the
farmer will become. As time goes on, more
and more innovative ways are discovered to

1. Yield refers to the number of fruit produced coupled with a weight indicator and can be expressed in terms of tree yield (kg/tree), 		
orchard yield (t/ha) and/or export yield (cartons/ha).
2. A yield map is a key component of precision farming as it allows the farmer to view spatial variation across the farm, identifying
areas that require future action and the impact of the previous seasons’ management of farming operations.
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A simple guide to harvesting success
from previous page

Reap the rewards and benefits
of using Picklogger™
The Picklogger™ device is mounted on the
clippers used by the harvesters and collects
location data as the workers manually harvest
the fruit from the trees. As an added feature,
an option can be selected whereby each crate is
provided with a Radio Frequency Identification
(RFID) tag by which it is identified and logged.
The Picklogger™ device is then linked to the
crate with the RFID tag. The crates are transported to the packing warehouse, where it is
scanned a second time to log the time the crate
is received and record the weight of the crate.
This information is linked to the original GPS
locations of the fruit logged by the Picklogger™
device (the farmer can now trace the fruit from
the tree to the specific crate to the packing
warehouse) and is then used, together with
other relevant packing warehouse data, to
generate yield maps.
Every day after harvesting, the clippers are
mounted on a charging dock, where the Picklogger™ Middleware downloads the data and
uploads it to the MyFarmWeb™ data cloud. This
highly innovative process is known as cloudto-cloud integration which eliminates manual
data input and allows for the information to be
displayed to the producer on the MFW platform
within a very short time. The captured information is therefore almost immediately available
and accessible. Picklogger™ features and
available reports on the MyFarmWeb™ platform
- depending on the level of integration implemented from orchard to pack house - include:
l
l
l
l

Quantity map
Yield map
Pickers per hectare
Harvesting period.

Previously producers did not have detailed
information such as the data recorded by Picklogger™ available to gauge the success of the
harvest. Now with Picklogger™ and its related
technology, producers can easily determine the
number of fruits produced in a specific area of
the orchard to almost a per tree basis and can,
based on the information gathered, adjust his
farming strategies accordingly.
The location data captured by Picklogger™ can
be integrated with other crucial data captured
during the entire harvesting process, such
as the data captured by the RFID tag on the
crate, and data regarding the size and quality
of the fruit as captured by the technology
and machinery in the packing warehouse.
Through the interpretation of all the data
captured during the entire harvesting process,
the farmer is able to make more informed
decision regarding the harvest, the harvesting
process as well as future management of the
orchards. Ultimately these improved decisions
will result in a greater return on investment
for the farmer.
In summary, technologies like Picklogger™
assist greatly to determine the yield that has
been achieved per tree in the field. Those
areas that delivered lower yields in relation
to other areas, are clearly identified. By
collating this new information with other
available agricultural information such as soil
classification, soil chemical analysis, leaf data,
irrigation data, pest data, etc., well informed
decision-making is possible and correction
strategies can be formulated that will have
a direct impact on the bottom line and
sustainability achieved on the farm.
Farmers will be able to continue producing
even higher-quality crops effectively, efficiently
and sustainably, thereby keeping up with the
ever-increasing demand of the world’s growing
population.
Contact your Laeveld Agrochem
representative to obtain the Picklogger™

5656 GROW

PickloggerTM is a harvesting tool that
TM
Picklogger
is ofaevery
harvesting
tool that
records
the location
fruit harvested.
records
location
fruitquantity
harvested.
This
data isthe
then
used of
toevery
produce
then Recorded
used to data
produce
andThis
fruit data
yield is
maps..
is
quantity
and fruit
yield maps.
maps. Recorded
used
to produce
fruit yield
data is used to produce fruit yield maps.
This valuable data can be combined with
Thisfarm-related
valuable data
can be combined
with
other
information,
such as
otherfrom
farm-related
information,
results
leaf analyses,
type of such
soils, as
resultsimagery
from leaf
type crops,
of soils,
satellite
of analyses,
the farm and
satellite
imagery
of the
farm and
data
from soil
moisture
probes,
and crops,
the
data from
soil moisture
probes,
and the
physical
and chemical
properties
of these
physical
and chemical
of these
soils.
By integrating
theseproperties
different layers
soils. By integrating
these
different
layers
of information
producers
can make
sound
of information
producers
can make sound
data-driven
farming
decisions.
data-driven farming decisions.

HOW TO USE
HOW TO USE
The number of fruit harvested per field, per
management unit or per tree is used to generate
The number of fruit harvested per field, per
yield maps and to provide information on the
management unit or per tree is used to generate
spatial variation in yield. Producers can respond
yield maps and to provide information on the
to these variations to optimise production.
spatial variation in yield. Producers can respond
to these variations to optimise production.
Near real-time picking maps are generated and
made available on MYFARMWEB™, ensuring
Near real-time picking maps are generated and
quick and easy visualisation and comparison
made available on MYFARMWEB™, ensuring
to previous maps. This data can be combined
quick and easy visualisation and comparison
with other agronomic information (soil physical
to previous maps. This data can be combined
classification, soil chemical analysis, leaf analysis,
with other agronomic information (soil physical
satellite imagery, soil moisture probes, etc.) and
classification, soil chemical analysis, leaf analysis,
accessed on a single platform. This provides the
satellite imagery, soil moisture probes, etc.) and
producer with different layers of information on his
accessed on a single platform. This provides the
farming operations, which is necessary for holistic
producer with different layers of information on his
data-driven management decisions.
farming operations, which is necessary for holistic
data-driven management decisions.
Picklogger™ provides information on the picking
activity of a harvester. It provides data for
Picklogger™ provides information on the picking
comparative labour-related statistics.
activity of a harvester. It provides data for
comparative labour-related statistics.

+27 21 300 0543
+27 21 300 0543
info@agritechnovation.co.za
info@agritechnovation.co.za
www.agritechnovation.co.za
www.agritechnovation.co.za

Accurate spatial yield data provides valuable
insights in the relationship between field
Accurate spatial yield data provides valuable
variability, crop management and crop response,
insights in the relationship between field variability,
for improved operations management decisions.
crop management and crop response,
for improved operations management decisions.
Picklogger™ data provides information for inorchard interventions, for increased yield and
Picklogger™ data provides information for inreturn on investment for the producer.
orchard interventions, for increased yield and
return on investment for the producer.

All information available on MYFARMWEBTM for
easier visualisation and the ability to combine
All information available on MYFARMWEBTM for
several sources of agronomic information in one
easier visualisation and the ability to combine
place,
for informed
making.information in one
several
sourcesdecision
of agronomic
place, for informed decision making.
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Why calcium is so important
to fruit and especially avocado

By Jaques Landman
Technical Manager
Agri Technovation, New Zealand
S

Other factors such as rootstock and genetic
properties will also affect the transpiration
rate during adverse conditions. Furthermore,
orchard practices such as oil sprays will
reduce the transpiration rate and hence
the uptake of Ca.

Movement of calcium in the plant
Calcium deficiency

It is widely accepted that a sub-optimal supply
of calcium (Ca), causes many physiological
disorders in fruit, deficiencies in plants are
seldom visually noticed.
Disorders such as blossom end rot in tomato
and pepper, bitter pith in apples, jelly seed
in mango, grey pulp in avocado, black heart
in celery and creasing in citrus, are all symptoms of Ca deficiencies. The intensity of the
physiological disorder/s is determined during
the fruit development stage. When Ca supply
is adequate, the level of Ca required in plant
material will be determined by the genes of
the plant. Differences between plants are most
likely due to differences in the permeability
of the membranes and the cation exchange
capacity of the roots.

Role of calcium in the plant

Calcium is required for cell elongation and cell
division and also plays an important role in
biological membrane activity. When Ca levels
are low in membranes (which could for example, be the result of there being too much H
in the nutrient solution), the membranes lose
their permeability and could even collapse.
When this happens, organic components will
leak from cells, which may cause the cells to die.
The role of Ca is comparable to that of mortar
in a brick wall. When the mortar is removed
the wall will collapse. Calcium pectate is the
main component fulfilling the role of mortar.
Calcium is also required for certain detoxification processes, for example, high levels of boron.
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Uptake of calcium by plants

While the concentration of Ca in the soil
solution is about 4 to 10 times higher than
the potassium (K) concentration, the rate of
Ca uptake is lower than that of K. This indicates
that the mechanism for the uptake of K is far
more advanced than that of Ca. Contrary to
K, which is taken up over the entire root length,
Ca is taken up only at limited sites just behind
the root tip. The uptake of Ca is a passive
process compared to that of K, which is an
active process.
When Ca concentrations are low, the rate of
uptake is determined by the rate of metabolism, while the rate is regulated by diffusion
when concentrations are high. Furthermore,
the uptake rate is also affected by the type
of anion that accompanies Ca. Nitrate proves
to be the best in this regard, followed by
chloride, followed by sulphate. The uptake of
Ca is determined by the rate of transpiration.
Factors that lower the transpiration rate will
therefore also lower the uptake of Ca.
These factors include:
l Too low or too high temperatures
l Too high humidity
l Too little or too much water in the root zone
l Overcast weather
l High concentrations of salts or salinity
l Too low pH of the soil
l Poor aeration, and
l Root diseases.

Absorbed Ca moves with the transpiration
stream (conduction via xylem vessels) to the
tips of twigs where new leaves are formed.
Although the transpiration rate of mature
leaves is higher than that of young leaves,
more Ca ends up in the young leaves. This
can be attributed to the fact that the young
leaves have a higher concentration of the
auxin, indole acetic acid.

in

ce 199

1

Fruit cannot compete with young leaves for
Ca. Therefore, where there is an insufficient
supply of Ca, the fruit will be first to suffer.
All Ca that is not utilised immediately will be
precipitated as the oxalate, carbonate and/or
phosphate of Ca in the vacuoles of the cells
and will not become available to the plant
thereafter. Calsium moves only upwards in
the plant and Ca in old leaves will not be
remobilised for use by new leaves or fruit.
Nutrients are supplied to fruit via the phloem
and these vessels contain low concentrations
of Ca and high concentrations of K. This is
reflected in the chemical composition of fruit,
which usually contains much more K than Ca.

Fertilisation with calcium
Fertilisation guidelines are based on an understanding of the above information.
A brief summary is therefore provided:
1. Calcium uptake is a passive process and is
dictated by the rate of transpiration, which
in turn is impacted by climatic conditions.
2. Soil (salinity, over-irrigation, compaction)
and genetic factors (rootstock, cultivar,
crop load) also influence the rate at which
Ca is absorbed.
3. Calcium moves only in one direction:
upwards, to where young leaves are the
strongest competitors for Ca and won’t move
from old leaves to young leaves or fruit.
4. Unutilised Calcium will be precipitated and
not be available to the plant at a later stage.
5. Calcium supply should be optimum during
fruiting and Ca deficiencies experienced
during this stage cannot be addressed or
corrected during an earlier or later stage.
6. Calcium is supplied to fruits through
the phloem vessels, which carry low
concentrations of Ca.

7. Calcium is the most complex nutrient as
part of a fertilization programme, if any
application method other than daily daylight
irrigation (DDI) is practiced.
From the above summary the following guidelines for fertilization with Ca can be deduced:
1. Calcium must be supplied to plants every
daytime hour of every day.
2. High Calcium concentrations must be
supplied to enforce uptake.
3. Foliar sprays will only benefit the sprayed
organs (leaves or fruit) for a number of days.
4. Calcium nitrate is the best source for Ca
supply to the roots.
5. Orchard practices that could limit the uptake
of Ca should be changed to prevent		
such limitation.
6. Calcium nitrate applied through DDI can
be used as a nitrogen source to supply
Ca during the critical period (fruiting). >>
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Why calcium is so important to fruit and especially avocado
from previous page

Calcium can be supplied to avocado trees through liming materials in soils.
Limes however, are only applied if it is also
necessary to increase the pH of the soil.
Due to their low solubility, limes cannot be
applied using irrigation systems such as
micro jets or drippers. In agriculture, the
following two sources of liming materials
are generally applied:
1. Calcitic lime (also referred to as agricultural lime) contains calcium and magnesium carbonate but should not contain
more than 4.3% magnesium. Calcitic lime
is applied to acid soils to increase the pH
where no or only a small increase in the
magnesium content of the soil is preferred.

Soil health and calcium

Beneficial fungi in the soil will improve soil
health and root development of the trees.
The addition of organic material and mulches
to the soil will improve the soil structure and
aeration of the soils that will facilitate calcium
uptake by the roots.
The importance of the calcium-to-magnesium
ratio, in soils, in preventing compaction must
also be noted. Depending on the cation exchange capacity of the soil, the correct Ca:Mg
ratio (generally 7:1) will reduce compaction
in the soil, while additional calcium in the soil
will cause clay to aggregate.
Extra care must be taken when any salts such
as CaSO4 (gypsum), NaCl, CaCl, NH4NO3 are
added to soil, as salts kill the biology in the
soil. If too much salt is added, the beneficial
fungi in the soil which is supposed to help
absorb the calcium, will be killed. No more
than a 100kg of any salts must ever be
added to a hectare.
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2. Dolomitic lime contains calcium and
magnesium carbonate but at least 4.3%
magnesium. Dolomitic lime is preferred
on acid soils to increase the pH and to increase the magnesium content of the soil.
Gypsum is calcium sulphate and will have
almost no effect on the pH of the soil. A
good source of calcium for avocado trees is
gypsum, which has a chemical composition
of calcium sulphate that has a limited effect
on soil pH. However, when applied in combination with dolomitic or calcitic lime, it
speeds up the time within which soluble
calcium gets into the subsoil and counters
the toxic effects of soluble aluminium.

A study of the effects of calcium on Phytophthora Root Rot was conducted by MessengerRouth (1996) on California soils. It was concluded that calcium primarily acted as a weak
fungicide by reducing the size and number
of sporangia produced by P. cinnamomi.

Calcium foliar feeds
Foliar fertilization, based on results from leaf
analysis, is a rapid and efficient strategy to
provide calcium directly to the leaves, thereby
overcoming the impact of the soil’s inability
to release calcium to the roots or the root’s
inability to take up calcium.
On a mass-to-mass basis, foliar application
of calcium is more effective than soil application. Foliar application formulations have
improved greatly in the last decade and new
technologies have been developed to ensure
that elements are absorbed more effectively
by leaves.

For more information, contact Agri Technovation
or your Laeveld Agrochem representative

Foliar fertilization reduces nutrient
accumulation in:
l

soil,

l

run-off water,

l

surface waters (streams, lakes and oceans),

l

groundwater (drinking water supply) where
they contribute to eutrophication, salinity,
and nitrate contamination.

Calcinator™ as profitability activator

In acknowledgment of the importance of
adequate calcium availability for avocado
production, Agri Technovation has developed
a unique calcium nutrition that supplements
calcium in the plant (application can lower the
risk of the following: fruit disorders, deformed
leaves, short root systems, poor growth, leaf
necrosis and common chlorosis).

The foliar application is not designed to
replace soil fertilizer application of Ca, but
rather to increase its efficacy. As mentioned
above, there are many factors such as environmental conditions, wetting agents and
leaf age, that influence the effectivity of
foliar calcium applications.

This specialized bio-stimulant product is
an amino / fulvic-chelated solution that is
safe, effective, leaves no residue and most
importantly: calcium is rapidly absorbed by
the plant. The unique formulation helps the
plant to absorb more nutrients over a shorter
period. Plants can therefore grow faster and
less nutrients go to waste.

The phenological phase of the tree also
determines which elements need to thrive,
and care should be taken to ensure that
foliar applications are applied during the
correct growth stages.

As a liquid calcium and immune stimulant,
Calcinator™ increases the profitability of
producers by:

The lower side of a leaf can absorb more
nutrients than the top side. It is therefore
essential to wet the entire leaf when applying
foliar calcium spray. Broad-leaved species
absorb foliar applications only when leaves
are wet and the foliar application must therefore be applied in combination with a wetting
agent. It is recommended that foliar sprays
of calcium are repeated as often as possible,
because of calcium’s tendency to fixate in the
cell once absorbed.
The availability of a range of new organically
complexed calcium products present a solution to the immobility of calcium in the leaf.
These products have been formulated to give
excellent uptake and minimal phytotoxicity.
The characteristics of each element must
therefore be considered before application.

l

Increasing calcium intake

l

Reducing fruit fall

l

Improving cell division

l

Correcting calcium deficiencies

l

Increasing disease resistance in plants
by stronger cell walls

l

Promoting plant health

l

Strengthening cell walls

l

Increasing crop quality

l

Improving shelf life

By spraying calcium sprays on avocado trees
at the correct phenological stage, farmers
can obtain better pack out percentages at
pack-houses. Huge success has already been
achieved by commercial avocado growers
in Tzaneen. Producers in Moketsi, KwaZuluNatal, the Western Cape, Mpumalanga and
the Eastern Cape are also applying Calcium
sprays to their avocados.
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Important aspects for improved
soft citrus production
Soft citrus becomes more
sought after

There is an increase in the need for this
commodity and therefore it is important for
us as the South African industry to produce
an extremely competitive product for the
international market.
To produce a product that beats all the
other producers’ products, it is important
to know how the quality of soft citrus can
be improved. In this regard soil fertility,
plant nutrition and water management
are of the utmost importance.
The table illustrates how the growth of soft
citrus increased from 6 000 hectares in 2014
to 13 000 hectares in 2018. It is expected that
South Africa will produce approximately 25
million export cartons of soft citrus within
the next two to three years.

ITEST Leaf analysis example

Aspects that influence the
quality of soft citrus farming

There are various varieties of soft citrus, including Clementine, Nova, Nadorcott, Tango
and Leanri. Each of these varieties has its own
unique needs and requirements regarding the
soil fertility, plant nutrition, pruning and manipulation, and water management, to name just
a few. Therefore it is important to determine
the needs of all the varieties and to understand
that the specific needs of each variety should
be addressed separately.

By Johan de Vries
Head Horticulturist
Agri Technovation

Six pillars for success

Considering all the above-mentioned aspects,
we have identified six pillars that play a fundamental role in the improvement of the
production of soft citrus, namely:
l Choice of variety
l Soil fertility and nutrition
l Water management
l Pruning and manipulation
l Crop protection
l Technology.

The effective management of each variety
is thus directly linked to its unique needs,
and therefore the choice of variety and
rootstock must be an informed decision.

For the past twelve years, Agri Technovation and Laeveld Agrochem have focussed
on ways to determine what each variety’s
unique needs are, to ensure optimal
production and high-quality fruit.

The use of technology to support the cultivation process is another important aspect that
contributes to the successful production of
soft citrus. With the availability of specialised
and relevant information on the MyFarmWeb™
platform, the producer can now make an informed decision regarding the specific needs
of the different varieties.

We follow an approach of “To measure is to
know” – we generate and analyse relevant
data for each variety in order to determine
the specific needs of that variety and then to
address the needs of the crop at the right
phenological stage.
A large quantity of data was already being
generated and gathered by methods that were
aimed at determining the soil characteristics,
namely Agri Technovation’s soil classification
(MySoil Classification™) and soil chemical analysis (ITEST Soil™). When the soil characteristics
are determined, informed decisions regarding
varieties, nutrition and water management can
be made. This classification and analysis are
therefore seen as extremely important steps
to ensure successful soft citrus production.
A summary of our progress with the different
varieties, conclusions and findings, which is a
result of the information that we gathered and
analysed, is given below. We focus especially
on the impact of soil fertility, nutrition and
technology on the success of soft citrus.
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Soil fertility

The determination of the soil characteristics
is the first fundamental step to ensure soil
fertility and the correct nutrition. This is done
through soil classification and a soil chemical
analysis.

Soil classification

The first step in the quest for high-quality soft
citrus cultivation is soil classification (MySoil
Classification™). Regardless of whether it is
a new development or already established
orchards, the data that is obtained from soil
classification is used to improve the management of soft citrus. Some physical characteristics of the soil are more favourable for soft
citrus varieties than others. This was determined
and confirmed through years of experience and
a multi-layer analysis from the MyFarmWeb™
platform.
In the case of new developments or relocation,
sought-after physical characteristics of the soil
are selected, the correct soil preparation is
recommended, and the most suitable varieties
and rootstocks are suggested to support the
optimal production and quality of the varieties.
If the trees are already ordered, the most suitable areas for the specific variety and rootstock
can be identified.
It is important to keep in mind that not all
varieties of soft citrus prefer the same soil,
but that one is more suitable for a specific
soil than another. The same applies to
rootstocks.
The correct combination of soil’s physical
characteristics, rootstock and variety will largely
determine the long-term success and will make
the management of soft citrus much easier.
For example, some varieties need a lighter,
leached and rocky soil type that puts stress
on the crop. This restricts vegetative growth
and thus encourages fruit set.
>>
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Important aspects for better soft citrus production
from previous page

The soil’s physical characteristics play an important role in the determination of how much
nitrogen, phosphate and potassium should be
administered, as well as the relationship with
each other to ensure that the desired result
in terms of yield and quality is achieved. Soil
characteristics such as soil form, clay percentage, leaching of nitrogen and potassium,
volume coarse fragments, soil depth and the
presence of neocarbonate in the top- and
subsoil are some of the characteristics that
influence the above-mentioned.

specific orchard. The most suitable placement
refers to placement in the most representative
soils in the orchard. The use of probes leads
to water and electricity saving, prevents unnecessary leaching of nutrients and helps to
establish more fertile soil. This will lead to an
improved yield and quality. Water is also used
in many areas as a manipulation method.

Water management can be done more effectively if the combination of soil characteristics
that are used is determined. The scheduling
of water can be done much more effectively
and accurately if the soil’s plant-available
water capacity (PAWC) is determined.

In the case of new plantings, future frustration
can mostly be avoided by planting the correct
rootstock and variety in soil that favours the
cultivation of this combination. In the case of
established orchards, answers can be given
regarding better root development, areas
that possibly require drainage, the correct
placement depth of drainage, the movement
of probes to more representative spots, slow
growth, trees that show excessive death, production losses etc. It is therefore an important
step to ensure that the long-term investment
will produce as effectively as possible for
many years.

The supply and period of irrigation, as well as
the lapse of time between irrigation cycles, is
largely determined by the soil. In addition to
that, recommendations can be made regarding
the most suitable placing of moisture monitoring probes in a specific orchard. Scheduling
from the probes is then representative of that

Chemical analysis of soil

Therefore soil classification plays an extremely important role with new plantings
and established orchards.

The chemical analysis of soil (ITEST Soil™) is
necessary to determine the correct balance
between the different elements, recover if
needed and maintaining the balance.

For this reason representative soil samples
in a diamond pattern (2-4 per hectare) or
according to soil type give more accurate
data than only one soil sample per orchard.

Element ratios in the soil play an extremely
important role when the nutrient uptake
is considered: The more balanced the relationship is, the better the uptake is.

The pH levels in the soil also play an important
role in the choice of rootstock for different
varieties.

It also plays an important role in water
infiltration and the water-to-oxygen balance
in the soil.
64 GROW

Leaf data and norms

In the same way that the elements in the
soil are important, the balance between the
different elements in the leaves is also important. In soft citrus the plant’s need for certain
nutrients differs according to the different
phenological stages. Agri Technovation’s
ITEST Leaf™ method makes it possible to
get the correct balance in leaves.

Our observations about differences
between trees under nets and trees not
under nets include the following:
l Leaves under the nets are not as hard
as leaves on trees that are not under the
nets, as they are not 100% exposed to
direct sunlight. This causes the absorbability of leaf nutrition to change, but at the
same time the leaf is more attractive for
certain pests and plagues.

Our methods focus strongly on the nutrient
relationships in the crop to ensure that the
right amount of elements are administered
at the right phenological stage, according
to the real need of the plant at that stage
of administration.

We are busy to processing all relevant information and will soon have adapted programmes and schedules available for different
cultivars grown in various climatic conditions.

For the past seven years, leaf data was collected
from more than 60 000 leaf samples with the
ITEST Leaf™ method. The data was collected
during the different phenological stages. With
this data, the real need of the trees can be
determined very accurately and the norms can
also be adapted in order to enhance the crop
quality and production. We have already started
to adapt the leaf and soil norms according to
the needs of the different varieties. A navel is no
longer fertilised in the same way as a Valencia,
and a Valentia is no longer fertilised in the same
way as soft citrus. The norms were even adapted between varieties within the same group.
With the determination of leaf norms, the
influence of nets is another factor that must
be considered. We have been involved with
the determination of leaf norms under net
structures for the past three years. Differences
were noticed in the absorbability of nutrients
between crops under nets and crops that
don’t grow under nets. The micro-climate
under the nets differs from the climate outside
the nets, but the trees adjust accordingly.
Due to this adjustment, most of the farming
practices must also be adjusted.

Summary
It is of utmost importance to determine
the soil fertility and suitability by doing a
soil classification and chemical analysis
of the soil.
The results of those two studies will enable the
producer to choose the most suitable variety
and rootstock for the soil, as well as to determine what the most suitable plant nutrition
is and to do effective water management.
When using Agri Technovation’s methods
for soil classification (MySoil Classification™)
and the chemical analysis of soil (ITEST
Soil™), the producer also gets access to the
MyFarmWeb™ platform and the specialised
agricultural information that is stored there.
This information will enable the producer
to make informed decisions regarding his
soft citrus farming and all the facets that
pertain to it.
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Laeveld Agrochem is committed
to training and sharing knowledge

LAC in the Eastern Cape

LAC Bultfontein

The training of producers, upcoming young farmers and farm workers, are key to
growing the industry. Skills sharing is a virtue that is highly valued and is Laeveld
Agrochem’s way to ensure progress in the agricultural industry.
With technology evolving and to remain a leader
in the industry, the company will continue to
train and teach people to advance their skill
set in many areas.

safety, is essential for producers. They are required to comply with Good Agricultural Practices (GAP) and the Department of Agriculture,
Land Reform and Rural Development (DALRRD)

LAC Hoedspruit
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LAC Polokwane

to comply with the health and safety requirements of citrus exports to various countries.
Furthermore, when farmers and workers are
trained they will be more hands-on. Conse-

tion to ensure better day-to-day decisionmaking. When making important decisions
about tasks such as spray or control measures,
reliable information will have a huge impact
on the eﬀectiveness of the process and the
general safety for man and produce.

LAC Bultfontein

Scouting is a vital role on the farm with a
huge impact on the whole production process

Laeveld Agrochem (LAC) in Marble Hall

Due to the new False Codling Moth and Fruit Fly

or on a one-to-one basis by packhouse visits
supporting technicians with titration and to
ensure the correct chemical application techniques and concentrations. The group work-

and Fruit Fall Evaluation workshop. Combining
university training and the Citrus Research
International (CRI) factsheets, Annemarie Bresler
customised a training program to ensure each
fruit cutter is trained to correctly identify larvae

and safe handling of agro-chemicals.

Furthermore the trainee is taught various
pathogenic and physiological reasons why
citrus fruit fall will occur and how to identify it.

Another exciting project is the Laeveld ScoutTM
Guide. It is a manual created by Jeanne de Waal
from Corteva, Annemarie Bresler and Ernst
de Beer, both from LAC. The guide allows proto comfortably befriend the enemy. The guide
has been very well received, with the fantastic
full-colour photos and extensive information on
various citrus pests and the control thereof, resulting in a demand for a Scout training course.
Most of LAC’s citrus franchises are facilitating
Scout training in their area. The workshops
are held to ensure that the eyes in the orchard
are trained appropriately to identify and monitor
a wide range of pests. When a pest is spotted,
intervention only takes place when it exceeds a
certain pre-determined threshold thus saving
the farmer the cost of an unnecessary spray
and residue.

LAC Marble Hall, with Annemarie Bresler

Scouting plays a vital role on the farm and has
a huge impact on the whole production process.
The end goal is to ensure a high standard,
especially with exporting and complying with
the regulations. Each trainee will receive a

“Knowledge is something that belongs to
not just one person. The more we exchange
facts and information between each other,
the stronger we will all stand at the end of
the day.” – Annemarie Bresler
If you are interested in these workshops,
please speak to your LAC contact person or
send an e-mail to corne@laeveld.co.za.

Scout training in Marble Hall

Panamatenga with Hill van Schalkwyk
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Genesis
products
support the
immune
system

HOPE

Food insecurity meets Genesis

ALL IN ONE PRODUCT
Every 50g
provides 50%
of the body’s
daily requirements
of all 12 vitamins

A cost effective
solution to feed and
nourish a person,
with a high energy
nutritionally balanced
food with 55
key nutrients

Millions of children around the world are
malnourished. A recent United Nations report
highlights the dangers posed by the inadequate
pace of progress in halving stunted child
development. This, the global body says, is
one of the major factors limiting the chances
of achieving one of the crucial sustainable
development goals.
A bleak picture for millions of people
Despite the fact that access to food and adequate nutrition is a right enshrined in the
Constitution, hunger is still rampant and food
access remains a daily struggle for more than
12 million South Africans. Experts identify the
following factors as contributing to the worsening of the dilemma: high levels of poverty,
increasing urbanisation, growing dependence
on store-bought food and the reliance of
many lesser privileged households on social
grants, making consumers more vulnerable
to price shocks.
A game-changing local solution
In South Africa, one ground-breaking product
is making strides in conquering this global
scourge, one double-pack meal at a time.

The Genesis range of nutritional products
was born out of the need to provide nutritious healthy meals to workers in various
industries including mining, security,
transport and agriculture.

Our packaging
offers a super
convenient solution
in areas of limited
clean water
and food
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Better health
starts here.
You can help.

www.genesisnutrition.co.za

The product was developed by a team of
South African scientists over a period of two
years, complying with the latest research
standards and containing 55 key nutrients.
Genesis® products are manufactured in a
state-of-the-art facility using the latest food
technology and does not contain common
allergens such as wheat, gluten, eggs, nuts
or lactose and is also GMO-free.

Founder, Michelle Bristow says the Genesis
team soon realised their product could make
a major contribution to the alleviation of
hunger. “Poverty in South Africa forces many
families to live under extreme conditions, with
no clean water or electricity,” she explains.
“This means food is sometimes prepared in
unsanitary conditions with limited or poor
quality water.”

Our all-in-one-meal with purified water
aims to bring a new solution to South
Africa and the world.
Genesis provides the opportunity to provide
proper nutrition to a large number of people,
especially in poorer communities and disaster
areas. Says Michelle, “I believe the key to our
game-changing food security contribution lies
in our uniquely developed formulation that
produces immune supporting and nutritionally
balanced meals as well as purified water”.
All GENESIS® products are formulated with a
unique patented and clinically-tested functional
ingredient called Sel-Plex Plus®.

You can make
a difference.
Everyone can contribute
to alleviate hunger.
Buy a box or two to distribute at robots,
churches, or to support schools in
your community, orphanages, disaster
relief organisations, drought areas
or workers on your farm.

ORDER NOW: Jeanette
(012) 940 4398 / jnel@laeveld.co.za
www.genesisnutrition.co.za
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Precision farming
MyFarmWebTM platform
Strategic planning
Modern technology
Crop protection
Soil corrections
Plant nutrition
Harvest optimisation
Seed

Tel: 012 940 4398 www.laeveld.co.za
Laeveld

LaeveldAgrochem

