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Welcome to Cropz, the Nulandis Technical Newsletter. Every 
journey begins with the first step, and we are proud to present 
our first edition of what we trust will become an informative 
term newsletter. Our aim is to provide a report on crops, 
products and interesting information relevant to the business of 
Nulandis which will assist you in the field. 
 
In this edition we offer a short insight into soil health and why we 
must nurture this thin layer of the earth’s crust. Our crop focus 
covers dry beans and the problems which can impact on its 
cultivation. It is one of the most important field crops in South 
Africa and remains an affordable source of dietary protein.  
 
We feature an article on the root disease “vrotpootjie” which 
affects winter wheat and offer an understanding of its causes and 
remedies. Our article on the Max range of products aims to 
provide some insight into the mode of action of this valuable 
range of products to address nutritional requirements. We 
complete the newsletter with recent trial data on the benefits of 
Biocult on lupins, wheat and lucerne. 
 
Please enjoy this collector’s edition, and let us know if there are 
topics you would like covered in future editions of Cropz. 
 

CROPZ
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What Exactly is 
Soil Health?
DR  ANDRÉ  C ILL IERS    

NUGRO  MANAGER  

Farming worldwide is changing.  Farmers are realising 
that their soils have to be managed in a sustainable 
fashion if they are to continue producing high yields and 
quality produce.  As a result there is a distinct move 
worldwide to change the focus of agriculture in such a 
way that it includes building more sustainable soils.     
 
But what is Soil?  Below are three definitions from 
different sources. 
• Soil can be defined as the organic and inorganic 
materials on the surface of the earth that provide the 
medium for plant growth. 
• Soil is a mixture of organic matter, minerals, gases, 
liquids, and organisms that together support life. 
• The top layer of the earth's surface in which plants can 
grow, consisting of rock and mineral particles mixed with 
decayed organic matter and having the capability of 
retaining water. 
 
The second definition is probably the most accurate one, 
but perhaps the third definition frighteningly shows us 
how dependent we are on this thin layer covering the 
land masses and how critical it is that we protect it.  Let 
us look more closely at SOIL. 
 
Any soil comprises of three main components.  These are 
Soil Structure, Soil Chemistry and Soil Biology. All of 
these need to be addressed by the farmer in order to 
create the best possible growing conditions for annual 
and perennial crop plants. 
 
The correct soil structure is important for various 
reasons.  The soil structure, for example determines the 
degree of soil aeration.  The ideal ratio of air:water in soil 
is 20-30 % air and 20-30 % water in a soil.  The other 
components of a soil apart from air and water are 
minerals (45%) and organic materials (5%).   
 

SOMETHING INTERESTING

Figure 1.  The composition of soil (1) 2



Aeration allows beneficial aerobic microbes in the soil 
to thrive and perform their metabolic functions 
optimally.  In contrast to this, compacted soils become 
anaerobic and beneficial microbes become inactive. 
These include mycorrhizae which are plant symbionts 
and enhance nutrient and water uptake.  Correct soil 
structure also allows irrigation or rain water to 
penetrate the soil without waste in the form of 
run-off, which plays a role in water management and 
irrigation scheduling.  Compacted soils cause run-off, 
erosion and loss of minerals from the soil.   

The correct soil chemistry is just as important as 
the two other factors, since soil chemistry is 
closely linked to both.  Incorrect soil chemistry 
leads to, among other things incorrect soil pH 
which directly influences nutrient uptake, 
microbial life and soil structure.   
 
Soils in certain areas of South Africa are severely 
compacted.  Aeration decreases, the microbial 
population in the soil shifts from aerobic to 
anaerobic organisms, water run-off increases and 
crop plants are forced to grow in sub-optimal 
conditions, effecting yield, quality and nutritional 
value of produce. 
   
The chemical composition of soil also includes the 
inorganic nutrients in the soil, which have to be in 
balance with each other.  Each year inorganic 
nutrients are withdrawn from the soil by the crop 
plant or orchard tree. 
 
Different crops extract elements in different 
quantities depending on the nutritional 
requirement of the crop.  These have to be 
replenished in the same ratios in which they were 
removed in order to keep the soil chemically in 
balance.

The soil structure plays an important role in the soil 
water balance, and the amount of plant available 
water.  Correcting poor soil structure is therefore the 
first step towards a sustainable soil. 
 
The natural microbial life in a soil can be practically 
destroyed by incorrect soil structure and soil 
chemistry.  This is sadly the case in many South 
African soils where for years farmers have only 
addressed the chemical requirements of their soils. 
 The value of soil microbes in agriculture is apparent 
with the entry of numerous microbial products into 
the agricultural marketplace in recent years.  Planting 
soya without a rhizobium inoculant is unheard-of in 
agriculture today.   
 
Microbes play a critical role in soil.  Among others 
microbes break down organic matter, recycle 
nutrients, fix nitrogen and promote plant growth. 
 If the microbiology in the soil is balanced, microbes 
can also contribute towards the control pests and 
diseases.  By far the majority of beneficial soil 
microbes are aerobic, once again highlighting the 
importance of correct soil structure and aeration. 
 Anaerobic soils promote the growth of algae and 
pathogenic bacteria. 

This is sadly the case in 
many South African soils 
where for years farmers 
have only addressed the 
chemical requirements of 
their soils. 

It is clear that soil is a dynamic medium which 
should be managed and nurtured.  All three 
components of soil MUST be addressed in order 
build sustainable soils. 
 
Illustration References 
1.https://www.slideshare.net/tcooper66/weather 
ing-erosion-and-soil-presentation 
 
2.https://ascelibrary.org/doi/10.1061/%28ASCE% 
29GM.1943-5622.0000792 

Figure 2.  The effect of compaction on water 
penetration into soil (2)
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The prevalence of bacterial diseases in general is 
gaining momentum in the agricultural sector. It is 
important that agents and farmers take notice and 
pay attention to these diseases due to the fact that 
the diseases can very quickly destroy crops. There are
a few control options and the damage that is caused 
in an advanced growth stage of the plant can directly 
affect the crop yield. 
 
What causes the greatest possible damage to the crop 
yield is that the most common fungal and bacterial 
diseases that occur when the plant's natural 
resistance is not functioning optimally. This happens 
when the plant enters the reproductive growth phase. 
At this stage, the plant uses energy, including stored 
energy, to produce good flower set, which will result 
in a good pod formation and harvest. The plant thus 
channels the limited energy at its disposal to the 
reproductive functions, which means that the plant's 
natural resistance system is compromised. This opens 
the door for opportunistic fungi and bacterial 
pathogens. 
 
On dry beans, the trend is the same. Bacterial 
diseases, especially Common blight usually infect the 
plants at the onset of flowering.  Halo blight can be 
observed even earlier if there are cool night 
temperatures. 
 
The three main bacterial diseases on dry beans in S.A. 
are: Common blight  (Xanthomonas axonopodis pv. 
phaseoli), Halo blight  (Pseudomonas savastanoi pv. 
phaseolicola) and Bacterial brown spot (Pseudomonas 
syringae pv. syringae). 
 

Bacterial Diseases 
on Dry Beans
HENDRI  STRYDOM  

INSECT IC IDE  &  FUNGIC IDE  PPC

Common blight 
Common blight is a warm-weather disease 
(temperature above 26 ° C) and the pathogen 
prefers high humidity conditions. Leaf symptoms 
appear as large, irregular necrotic lesions 
surrounded by a bright yellow border. Leaf 
infection can affect a large part of the leaf surface. 
Pod symptoms begin as water-soaked lesions with 
a secretion of a fluid. The lesions dry out over time 
and change colour to brown / reddish round 
lesions. Pod lesions can adversely affect the shape 
and size of the beans within the pod. 
 

Halo blight 
This disease is a cold-weather problem (below 26 ° 
C), and occurs with high humidity (above 95%) for 
longer than 24 hours. Symptoms are usually more 
visible on the bottom of young leaves as small 
round water-soaked lesions which later become 
necrotic and brown in colour. Leaf symptoms 
usually appear approximately one week after 
infection. 
 
On the pods, the symptoms also appear as small 
water-soaked lesions of different sizes. The lesions
usually remain green on the dry pods. Lesions on 
the pods can affect the appearance and size of the 
beans. 
 
 
 

CROP FOCUS

Figure 1. Common blight

Figure 2. Halo blight
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Bacterial brown spot 
This pathogen prefers moderate temperatures (26°C) 
with a high humidity (above 95%) for longer than 24 
hours. The symptoms of the disease on the leaves 
manifest as small, irregular waterborne patches with a
light green rim surrounding the lesions. As the lesions 
age, the color changes to brown. Very characteristic 
of brown spot is that the lesions often fall from the 
leaves that give a more varied “shot hole” appearance. 
Lesions on the leaves also appear initially on the 
underside of young leaves. 
 
Symptoms on pods appear as brown, round lesions. 
The lesions on the pods can affect the shape and 
appearance of the beans inside the pod . 
 
 
 

Sources: 
1. Photographs of Dr. Deidre Fourie of the ARC 
Institute for Grain Crops, Potchefstroom. 
2. Colorado State University, Extension. Crop series, 
Fact sheet No. 2913. Bacterial diseases of Beans. 
3. Muedi, T.H., Fourie, D., N.W. Mclaren, N.W. (25 July 
2014), Distribution and severity of bacterial brown 
spot on dry beans in South Africa: An update., 
Research article. Agricultural Research Council (ARC) 
- Grain Crop Institute. 
4. Muedi, T.H., Fourie, D., (2014, February) Bacterial 
diseases of dry beans: Every producer's worst 
nightmare. Retrieved from: 
https://www.grainsa.co.za/bacterial-diseases-of-dry 
-beans:-every-producer-s-nightmare

Preventative control measures for the three 
bacterial diseases: 
- The most important and most effective preventive 
control is to plant only disease-free, certified seed. All 
three pathogens are seed-borne. 
 
- Plant resistant cultivars as far as possible. 
 
- Keep plants healthy. Plants under stress typically 
have lower resistance, which increases the risk of 
infection. 
 
- Apply copper fungicides at the end of the vegetative 
growth stage, or at the beginning of flowering. If 
conditions are favourable for Halo blight, the copper 
sprays can be done even earlier. 
 
- If hail, severe wind or any mechanical damage 
occurs to the plants, a copper spray should be applied 
to limit infection points for bacterial diseases. 
 
- Cultivate dry bean lands after harvest to destroy the 
contaminated crops by composting. 
 
- Follow an effective weed control program to remove 
any other potential hosts. 
 
- Follow an effective crop rotation system with a 
non-host crop to fight these diseases. 
 

Figure 3.  Bacterial brown spot
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One of the most prevalent root diseases on wheat is 
take-all and it is caused by the fungus, 
Gaeumannomyces graminis, also known as 
“vrotpootjie”(1).  
 
The fungus affects the roots of grass and cereal 
crops, with wheat and barley being two of the most 
economically important crops susceptible to the 
disease. 
 
It is an important disease in the winter wheat 
production areas, favoured by the intensive 
production and cropping systems of the Eastern Free 
State, the Western Cape, as well as in the cooler 
irrigation areas in the Northern Cape. The fungus 
survives on grasses, volunteer wheat and crop 
residues, and is the source of infection for the 
following crop season (Figure 1).  
 
 
 

Managing 
“Vrotpootjie” in a 
commercial wheat 
production 
system.
ARDAN  HITE  

BIOLOGICALS  PPC

Contrary to popular belief, 
other supplementary 
disease suppressant 
measures besides chemical 
control do exist.

CROP FOCUS

Figure 1 Life cycle of Gaeumannomyces gramini 
(2).
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Infection begins when the roots of the host plant comes 
into contact with the fungus(2). The fungus infects the 
root tissue of the young plants and can spread between 
and within the roots by means of dark runner hyphae 
growing through the soil, which is why the disease is 
often seen in patches. Once inside the roots, the fungus 
blocks the conductive tissue of the plants and reduces 
water uptake, cutting off the supply of water and 
nutrients to the plants. 
 
Early symptoms during the onset of disease include 
yellowing of the foliage, growth stunting, reduced 
tillering, affected roots are blackened (Figure 2) and the 
plants are easy to pull from the soil.   

With development of the disease, patches of bleached 
ears will occur in the field (Figure 3). The premature 
senescence will cause the ears to die-off before the 
grains are fully developed(3). As such, yield losses can 
be expected, depending on the extent of wheat infected.

Due to the irregular occurrence of this disease, there are 
currently no resistant cultivars available in South Africa(5). 
Contrary to popular belief, other supplementary disease 
suppressant measures besides chemical control do exist. 
 
Crop rotation is the main cultivation practice to control 
“vrotpootjie”. The life cycle of the fungus is broken by 
cultivating a non-host crop (e.g. oats and canola).  
 
Volunteer grasses must be well managed as they can reduce 
any beneficial effect. Crop rotation with legume crops can also 
indirectly increase the disease occurrence, since the process 
of nitrogen fixation reduces manganese levels in the soil(5). 
 
When understanding the interaction that the soil’s nutrient 
balance has on the disease, fertilizer applications can be 
manipulated to decrease the severity of the disease.  
 
For example, deficient levels of nitrogen and magnesium in 
the soil, have been reported to increase the number of 
infected plants(5), as the deficiency of these nutrients lead to a 
reduction in growth vigour. 
 
By incorporating biostimulants, phosphorus and potassium 
into fertilizer programs secondary root development can be 
promoted. With a vigorous and actively growing root system, 
less disease associated damage has been reported. 
 
Liming is important to prevent the development of acid 
patches in the field, increase drainage and alleviate 
compaction that may restrict rooting. Over-liming should be 
avoided.  
 
An elevated soil pH is likely to give rise to deficiencies of minor 
nutrients, such as copper and manganese which would create 
a more favourable environment for the disease(5). 
 
Other factors directly affecting root development such as 
interplant competition or high seeding rates, will also favour 
disease and should be avoided.  
 
The disease intensity of the following wheat season will be 
determined by the soil's ability to decompose the previous 
year's stubble, as the fungus overwinters on crop residues. 
 

Figure 3 White ears of Take-all infected wheat plants 
among healthy green plants in the field (5).

Figure 2  Wheat roots blackened by Take-all disease 
(4).
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Natural, as well as induced take-all suppressive soils 
have also been widely noted in the literature. Disease
suppressive soils are defined by Cook and Baker(6) as 
soils in which the pathogen does not establish or 
persist. The pathogen may establish but causes no 
damage or the pathogen causes some disease 
damage, but becomes progressively less severe even 
though the pathogen persists in the soil.  

By incorporating 
biostimulants, phosphorus 
and potassium into 
fertilizer programs 
secondary root 
development can be 
promoted. 

References: 
1. De Villiers, C. and Terefe, T. 2016. Handleiding vir die produksie 
van kleingrane in somerreënvalgebied. ARC-Small Grains 
Institute 
2. Wherrett, A. and Mac Leod, B. 2018. Fact sheets take-all 
disease. 
http://www.soilquality.org.au/factsheets/take-all-disease 
3. Asher, M.J.C. and Shipton, P.J. 1981. Biology and Control of 
Take-all. Academic Press, London ISBN. 
4. Cox, M. 2017. How Aussie growers tackle take-all disease in 
wheat. 
https://www.fwi.co.uk/arable/aussie-tips-managing-take-all- 
wheat. 
5. De Villiers, C. 2014. More on take-all of wheat. ARC-Small 
Grains Institute. 
6. Cook, R.J. and Baker, K.F. 1983. The Nature and Practice of 
Biological Control of Plant Pathogens. APSPress, St. Paul, MN. 
7. Chandrashekara, C., Bhatt, J.C., Kumar, R. and Chandrashekara, 
K.N. 2012. Suppressive soil in plant disease management. Eco- 
friendly Innovative Approaches in Plant Disease Management, 
Chapter 14. 
 

The mechanism of suppressive soils includes antibiosis, 
competition, parasitism and predation(7). Although 
chemical and physical soil attributes can contribute to 
disease suppression, soil suppressiveness is directly or 
indirectly a function of the activity of soil 
micro-organisms or microbial metabolites. 
 
Take-all disease suppressive soils, in wheat monoculture, 
most commonly can be accredited to the increased 
populations and activity of certain antibiotic or parasitic 
beneficial soil microbes, e.g. Mycorrhizae and 
Trichoderma spp. 
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In most cases foliar fertilisation is used to address 
nutrient deficiencies during the growing season, or for 
use at critical physiological stages of the plant life 
cycle where a specific nutrient is required.  Foliar 
fertilisation can never replace soil applied fertilizers 
and should always be seen as a “top up” application.   
When foliar fertilisation is applied using inorganic 
salts, uptake into the leaf requires that the salt 
remains dissolved in the water carrier in order to be 
absorbed through the cuticle. This is transport rate 
limited, and so not all of the nutrient is absorbed at 
once.  Once the water carrier dries on the leaf surface, 
residues of the nutrient salt will remain on the leaf and 
further dissolution is required if more nutrient is to be 
absorbed by the plant. This is determined by the point 
of deliquescence (POD) of the salt and humidity over 
the salt residue. POD is defined as that humidity over a 
saturated solution containing solid salt. 
 
When humidity is above the POD, the salt residue on 
the cuticle dissolves, and when the humidity is below 
the POD a solid residue is formed and nutrient 
penetration ceases.  Because of this, the salts suitable 
for foliar nutrition should have a low POD. When the 
humidity is above the POD, the rate constants of 
penetration increase with increasing humidity. 
In order to get maximum uptake of any foliar applied 
nutrient, application should be done when 
temperatures are below 25ºC to minimise rapid 
evaporation of the water carrier.   
 
Absorption at higher temperatures is very poor 
because the plants stomata’s are closed. Absorption is 
further enhanced when weather conditions are humid 
and moist.  For this reason application should 
preferably be done in the early morning or at night. 

Foliar 
Fertilisation
L INDA  GREYL ING  

NUTR IT ION  PPC

Foliar fertilisation is most effective if the right 
product is applied at the right time. If a product 
containing a specific nutrient is applied and the 
plant does not have a deficiency of that specific 
nutrient, the foliar fertilisation will be ineffective 
and a waste of money and time and may even 
impede the uptake of another required nutrient.   
Leaf analysis at specific growth stages and a 
thorough knowledge of the crop are crucial in 
determining the right product for the specific 
growth stage.   
 
 
The Max Range 
In order to overcome some of the limitations in 
conventional foliar products, the Nulandis Max 
range is organically chelated, which means that 
they do not contain inorganic salts that can 
crystalize to leave a salt residue on the leaves.  The 
Max range contains nutrients which are chelated 
with carbohydrates and the cation charge is 
neutralised.  Due to the hydrophilic hydroxyl 
groups in the carbohydrate chelate structure, it 
acts as a humectant ensuring optimal uptake of the 
nutrient applied.  Humectants are responsible for 
lowering the POD in a foliar application 
formulation that reduces drying and increases 
foliar penetration. 

Table 1.  The Max Range composition

PRODUCT FOCUS

The Max Range have been designed to address 
specific nutrient deficiencies and are single 
element products.  In particular, Calcimax®, 
Magmax®, Manmax™ and Zincmax® also contain 
boron to assist in the mobilization of the cations. 
 Single, as well as multiple deficiencies in crops can
be overcome as the products can be used 
individually or in the required combinations. 
 
The Max Range will not cause phytotoxicity and 
can be applied during the flowering stage.  The 
liquid formulations are easy to mix and easy to use. 
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There are many precautionary measures that can be 
taken from a management point of view to limit 
bacterial diseases and prevent them on dry beans.  
 
Measures such as using certified disease free seed, 
good weed control practices and following a crop 
rotation system are encouraged. Unfortunately, 
precautionary measures only help to a point, and 
sometimes it will be necessary for a farmer and agent 
to follow a chemical approach as a last resort. 
 
The only registered control options on dry beans in 
South Africa for bacterial diseases are copper-based 
products. There are currently several copper products 
available in the market. Older copper products such as 
copper oxychloride as well as newer options such as 
copper oxide are available. There is also the new 
generation of copper formulations such as copper 
hydroxide. 
 
Copper hydroxide is known for its crop safety. Crop 
safety on a crop such as dry beans is of utmost 
importance. Dry beans are one of the most sensitive 
agricultural crops regarding chemical injury, and care 
should be taken when deciding on a chemical spray 
option. Any crop damage due to agrochemical 
products has a direct impact on crop yield. 
 
CungFu 538 SC 
CungFu 538 SC is one of only two copper products in 
SA that has been registered on two of the three major 
bacterial diseases on dry beans, namely Halo blight 
and Common blight.  
 
The other major advantage of CungFu 538 SC is that it 
can be applied at flowering stage. This feature 
emphasizes the product's crop safety. This also 
enables the agent and farmer to apply a copper 
product during the most critical infection period for 
bacterial diseases with peace of mind that no damage 
to crops will occur. 

Bacterial disease 
control on dry 
beans
HENDRI  STRYDOM  

INSECT IC IDE  &  FUNGIC IDE  PPC

CungFu 538 SC should be applied pre-infection. 
CungFu 538 SC cannot provide protection when 
applied after infection has occurred. These types 
of contact products requires an agent and farmer 
to know the diseases that can occur and know the 
ideal weather conditions for disease development. 
 
It is also important to know the historical disease 
pressure of the region and farm and how resistant 
the cultivar is that has been planted. If these 
factors are taken into account, time of infection 
can be determined fairly accurately, and 
preventative chemical applications can be applied 
well in advance. 
 
CungFu 538 SC offers very good preventative 
control. What enhances effectiveness is the fact 
that it is a liquid suspension concentrate (SC) 
formulation. SC formulations are especially 
suitable for contact fungicides because they 
contain small particles that ensure good plant 
coverage and rainfastness. This rainfastness and 
coverage ensures good disease control, as shown 
in the graphs. 

Pecentage Common blight infection (Xanthomonas
phaseoli) - Bapsfontein 

How does the farmer improve the spectrum of 
disease control with a single spray? 
Bacterial diseases are not the only pathogen that 
causes problems on dry beans. Although bacterial 
diseases can cause a lot of devastation, attention 
must also be paid to fungal diseases.  
 
Fungal diseases such as Anthracnose (Colletotrichum 
lindemuthianum) and Rust (Uromyces phaseoli) can be
very harmful if left unchecked.  
 
General fungicides used for the control of these two 
diseases are Dithiocarbamates (Mancozeb, Maneb), 
Triazoles (Tebuconazole, Hexaconazole), Strobilurins 
(Azoxystrobin) and Chloronitriles, which include 
Chlorothalonil. 
 

PRODUCT FOCUS
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Copper fungicides control these fungi to some extent, 
but to get more value from your plant protection 
program, it is wise to look at a combination of 
treatments that controls both bacterial and fungal 
diseases effectively. 
 
Manager SC 
A good product to add into a dry bean spray program 
is Manager SC. Manager SC is a contact fungicide with 
active ingredients: Maneb and Zinc Oxide. Both Maneb 
and Zinc oxide have fungicidal properties and are 
effective for preventative control of rust on dry 
beans.  
 
By combining Manager SC and CungFu 538 SC, an 
effective  broad spectrum approach will be followed, 
which will provide better overall disease control. 
 

Percentage of pods with Halo blight (Pseudomonas
savastanoi) Infection - Naboomspruit 

Guidelines for chemical fungus and bacterial 
disease control on dry beans: 
- Always follow the product's label directions. 
 
- Know the disease and know the crop. Know when 
infection can occur for early preventative action. 
 
- Apply chemical products preventively. Diseases 
cannot be effectively controlled after infection has 
taken place. 
 
- Spray sufficient water per hectare. Most 
products on beans are more effective with good 
wetting. 
 
- Keep plants healthy. Plants under stress are more
likely to be attacked by insects and diseases. 
 
- Always apply a good weed control strategy. 
Weeds can serve as alternative host plants for 
pathogens. 
 

Percentage Rust 
(Uromyces appendiculatus) infection - Brits 

How to improve a bactericide’s efficacy. 
In order to improve CungFu 538 SC’s bacterial control, 
it can also be combined with Alexin. Alexin is a 
salicylic acid product containing Ca, Mg, K and B 
specifically aimed at activating and improving the 
plant's natural resistance mechanism.  
 
By initiating the plant's natural resistance, the plant is 
better prepared for fighting pathogens that can infect 
it during the reproductive phase.  
 
Although Alexin is not a standalone product for 
bacterial disease control, it is an excellent support 
product for registered plant protection products. 
 
Trials have shown that a combination of Alexin and 
CungFu 538 SC provides improved control against 
bacterial diseases such as Halo blight affecting dry 
beans. 
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Why use adjuvants 
Adjuvants play a pivotal role in improving or increasing 
the efficacy of pesticides. There are many factors that 
determine the efficacy of pesticides i.e. spray 
adhesion, spray retention, wetting/spreading, pH of 
the spray mixture, etc. These factors are more 
important in relation to fungicides, as the fungicide 
can be active against the fungal spores on the surface 
of the plant, as well as inside the cells of the plant. 
 
Choosing the right adjuvants 
It is vital to note that not all adjuvants are the same, 
nor do they work with all pesticides. Adjuvants are 
formulated to address specific conditions that hinder 
the efficacy of crop protection products. Some 
adjuvants are specifically approved to be used with 
certain products which are found on the label of the 
product, while others are general adjuvants that can be
used with any product. This makes selection of the 
correct adjuvant a critical. 
 

The role of 
adjuvants in 
improving 
efficacy of 
fungicides
MONGAMEL I  NKOS I  

HERBIC IDE  &  ADJUVANTS  PPC

Using the relevant adjuvant introduces another 
factor in the interaction between the fungi, 
fungicide and the crop. The choice of an adjuvant 
will assist in transporting the fungicide to the 
target site, either on the spores or cell walls of the 
fungus.  
 
Since adjuvants have specific purposes, it is 
important to choose the one specific for the 
fungicide that is being used, either for contact or 
systemic acting products. Also, think about the 
cropping system being used and choose a sticker 
adjuvant if using a contact fungicides under 
overhead irrigation systems to prevent product 
wash off, especially on contact fungicides. 
 
There are a number of adjuvants registered in 
South Africa which can be used in dry bean 
production for different purposes. Bond® is one of 
those options.   
 
It has many properties that help increase 
deposition of the spray mixture and increases the 
rainfastness of contact pesticides. The efficacy of 
protectant fungicides has been shown to improve 
with the addition of Bond® using potato and dry 
bean as a model host for the pathogen (1). 

Figure 1. The effect of adjuvants on dry bean rust 
suppression, yield ARDEC 2001 

PRODUCT FOCUS

Caution on adjuvants use 
Always follow the label for the product you are applying
for mixing instructions and dosage rates. 
 
References 
1. David H. Gent, H. F. (2003). Effect of commercial 
adjuvants on vegetable crop fungicide coverage, 
absorption and efficacy. The American 
Phytophathological Society, pp. 591-597. 
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In dry bean production, effective weed management 
practices are extremely important in order to obtain 
good quality produce. Dry beans are negatively 
affected by poor weed control as they are poor 
competitors for space and water. This is largely 
because dry bean is a low growing crop and therefore 
does not form an adequate canopy to deprive weeds of 
sunlight. Early weed growth will reduce dry bean 
yields because of competition for light, water and 
nutrients(1). Weeds also impede harvesting and 
threshing processes where they affect the quality of 
the crop. 
 
Timing of weed control and the selection of herbicide 
is important so that the applications do not negatively 
impact on the growth of the crop. Since dry bean is a 
dicotyledonous plant, it falls under the broadleaf 
family of crops therefore most herbicides which are 
used to control broad leaved weeds will negatively 
affect the dry bean crop as well. 
 
Chemical weed control options 
Firstly, take care to familiarize yourself with the labels 
of the herbicides you are using because these contain 
everything you need to know about the product. Most, 
if not all registered herbicides have a withholding 
period on their labels to guide the farmer as to how 
long he should  wait after the application of the 
product and the planting of the follow up crop. This 
will play a big role in selecting the right herbicide. 
 
Certain herbicides also have specific limitations 
regarding which cultivars it can be used, there are 
strict limitations when it comes to the small white 
bean cultivars, which are extremely sensitive to many 
conventional herbicides.   
 
When spray programs are planned on these sensitive 
cultivars, extra care should go into product choices, 
product combinations and field selection where 
carry-over herbicides may influence the crop. 
 

Weed impact on 
dry beans 
production
MONGAMEL I  NKOS I  

HERBIC IDE  &  ADJUVANTS  PPC

Due to the variety of weeds present in the field, 
one is compelled to use a combination of products 
so that you cover a larger weed spectrum and to 
minimize the risk of chemical resistance.  It is also 
very important to understand the interaction 
between the herbicides and other plant protection 
products used since some combinations such as 
Alachlor and Phorate can increase nematode 
population in the soil(2) . In other instances an 
active such as Flumetsulam (which is commonly 
used on dry beans) used in combination or on a 
field where organophosphate insecticides or 
nematicides were used can potentially cause major 
crop damage. 

 
It is critical that pre-emergence residual 
herbicides be used in dry bean or other legume 
crop production, since there are limited options in 
post-emergence herbicides to control broadleaf 
weeds. Most broadleaf herbicides, such as the 
phenoxy-carboxylic acids e.g. 2,4-D can have a 
negative impact on beans. Care should be taken as 
most pre-emergence herbicides have a minimum 
planting depth requirement, and the dosage rate 
will be influenced by factors such as the clay 
percentage and organic matter content in the soil. 

Timing of weed control 
and the selection of 
herbicide is important so 
that the applications do 
not negatively impact on 
the growth of the crop. 

CROP FOCUS
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Effective pre-emergence spray programs are the 
backbone of any successful dry bean operation. 
Post-emergence options are available, but usually 
come with application limitations. 
 
Perennial broadleaf weeds should preferably be 
controlled just before harvest of the previous crop 
using a non-selective herbicide such as Glyphosate. 
This application should happen when all the pods are 
dry and black, and the seed is hard with a moisture 
content of less than 30%.  
 
This practice can also help in the control and 
eradication of common couch grass, but must NOT be 
used in beans/crops destined for seed production due 
to the risk of  carry-over on the seed. 

References 
1. Paul O. Johnson, D. V. (2017, March). 2017 Weed 
control. iGrow, pp. 1-36. 
2. Corbin, D. S. (1981). Interaction of Fensulfothion and 
Phorate with pre emergence herbicides on soybean 
parasitic nematodes. Journal of Nematology, 37-41. 
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Objective 
The objective of the trial was to compare the 
establishment of lupins treated with Maximise Lupins 
against two commercial standards used in the Swartland 
area. 
 
Materials and Method 
The trial was planted on the morning of 20th of April 
2018.  The farmer, Dirk Lesch did the planting himself 
with commercial farming equipment so as to best reflect 
an actual commercial lupins field. 
The lupin seed (variety: Mandelup), was treated just 
prior to planting with one of three comparative 
treatments. First was the Maximise Lupins pack 
(Mycorrhizae, Trichoderma and  
Bradyrhizobium spp.), as well as two commercial 
standard inoculant products, Commercial Standard 1  
(Bradyrhizobium spp., and Trichoderma harzianum)  
and Commercial Standard 2  
(Bradyrhizobium spp., Molybdenum and Thiram)  
used in the Swartland.   
 
On the 17th of October 2018 (22 weeks after planting and 
three weeks before the commercial harvesting date) 
three representative samples were harvested per 
treatment to determine the canopy biomass as well as 
the yield per square meter. After harvesting, the samples 
were dried out for another two weeks before the 
measurements were taken to ensure a more realistic 
figure. 
 
 
 

Biocult Inoculant 
Trial on Lupins - 
Malmesbury 2018
ARDAN  HITE  
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NEW DATA

Results 
The Maximise treated lupin plants showed a visual 
increase in secondary root formation and nodulation 
when compared to the other commercial standards.

The Maximise treated lupins were “greener” than the 
commercial standards. 

Figure 2 Taken on the day of harvesting

Discussion 
The Maximise treated lupins showed more growth 
vigour after establishment, and the plants stayed 
“greener” for longer which permitted the pods to fill 
better, and resulted in a yield increase when compared
to the commercial standards. 
 

The Maximise treated lupins resulted in a 26.30% 
increase in canopy biomass as well as a 13.10% increase 
in yield when compared to commercial standard 2, the 
most widely used inoculant in the Swartland area.

Data captured on the 31st of October 2018 (2 weeks 
after harvesting) 

Figure 1. Photos of the treatments taken 12 weeks 
after planting on the 16th of July 2018
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Objective 
To compare the establishment of lucerne treated with 
Maximise Lucerne and a commercial standard in the 
Overberg. 
 
Materials and Method 
The trial was planted on the morning of 16 May 2018 on 
the experimental farm Roodebloem in the Overberg. 
 
The lucerne seed (cultivar Bar10), was treated in field just
prior to planting with two comparative treatments.  
 
The Maximise Lucerne pack (Mycorrhizae, Trichoderma 
and Sinorhizobium meliloti), as well as the commercial 
standard inoculant product  
(Sinorhizobium meliloti, Molybdenum and Thiram)  
used in the Overberg was used to coat the seed, making 
up the two treatments. 
 
On the 13th of November 2018 (26 weeks after planting), 
representative samples were taken per treatment to 
determine the plant density per meter, the canopy 
biomass per meter, the amount of nodules per plant and 
the root biomass per plant. 

Commercial 
Biocult Lucerne 
Trial Roodebloem 
2018
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BIOLOGICALS  PPC

NEW DATA

Figure 1. Representative photos taken 12 weeks after 
planting on the 8th of August 2018 

Results 
An increase in emergence could be visually observed.  

Discussion 
More plants established per meter row, the canopy 
biomass per meter was increased, the plants showed 
improved root nodulation and a greater root growth 
resulted from the Maximise Lucerne treatment when 
compared to the commercial standard used in the 
Overberg area. 
 
The long term benefits of a well-established lucerne 
field in the first year will become more substantial with
the years to come.  Commercially lucerne is a five year 
crop in the Overberg area. 
 

Data captured on the 13th of November 2018 (26 weeks 
after plant), and percentage (%) difference between 
treatments. 
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Objective 
To determine the effect Biocult Seed Application has 
on the production of wheat in the Overberg. 
 
Materials and Method 
The trial was planted on the 6th of June 2018 at the 
Sensako experimental farm in Napier. 
 
The wheat seed (cultivar SST0127), was treated with 
Biocult Seed Application (Mycorrhizae and 
Trichoderma) at the recommended dosage (150g/ha of 
seed) as well as with a commercial standard 
(Trichoderma harzianum) and an untreated control. 
Each treatment was replicated four times. The 
planting density was 90kg/ha. 
 
On the 31st of July 2018 (8 weeks after planting), 
representative samples were taken to determine the 
leaf canopy biomass. 
 
On the 23rd of November 2018 (24 weeks after 
planting) a 5.25mx2.5m sample was harvested per 
replicate to determine the yield per hectare between 
the treatments. 
 
Results 
Figure 1. The following photo was taken on the 8th of 
August 2018, 8 weeks after planting. 

Biocult Seed 
Application Wheat 
Trial at Sensako, 
Napier 2018
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On the 31st of July 2018, 8 weeks after planting, the 
canopy biomass was determined. 
 

There were no statistical difference between the 
treatments. The Biocult Seed Application, showed a 
36.77% increase in canopy biomass when compared to 
the untreated control. The commercial standard also 
resulted in a 14.59% increase in canopy biomass. 

Discussion 
The Biocult Seed Application treatment, although not 
visually noticeable, had increased the canopy biomass 
by 36.77%. Indicating that the Biocult Seed Application 
treated plants had established better and improved the 
plant growth. 
 
The Biocult Seed Application treatment also resulted in
a 780kg per hectare yield increase, resulting in a R2657 
nett profit per hectare (calculated on a R4190 SAFEX 
price), when compared to the untreated control. The 
commercial standard had a 430kg per hectare yield 
increase, giving a R1420 net profit per hectare. 
 
The quality of the wheat harvested was not yet 
available at the time of writing up this trial report. 
 
 

The Biocult Seed Application treatment was the only 
treatment to show a statistical difference when 
compared to the untreated control, of 15.66%. The 
commercial standard also increased the yield by 8.63% 
when compared to the untreated control. 

No visual differences between the emergence of the 
treatments was observed. 

The yield data was captured on the 23rd of November 
2018, 24 weeks after planting. 
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