
A BIOLOGICAL FUNGICIDE FOR THE CONTROL 
AND SUPPRESSION OF FUNGAL DISEASES 
AND FOR ENHANCED PLANT GROWTH.  

Active	Ingredient: 
Bacillus methylotrophicus 2 x 109 CFU/ml

A BIOLOGICAL INOCULANT TO ENHANCE 
GROWTH, FOR USE AS A SEED TREATMENT 
OR INFURROW.

Active	Ingredient: 
Bacillus methylotrophicus 5 x 109 CFU/ml

A MICROBIAL BIO-FERTILISER.

Active	Ingredient: 
Bacillus spp.2 x 109 CFU/ml

The plant rhizosphere is an extremely competitive environment with a high microbial density due to the secretion of mucilage and nutrients by 
the plant. This environment can harbour anything from plant growth promoting micro-organisms to plant pathogens and is ultimately dominated 
by the micro-organisms that:

• Show a fast growth rate;
• Can effectively compete for available nutrients;
• Can survive under harsh environmental conditions;
• Produce structures that can avert harsh condition (e.g spores, flagella);
• Produce bio-active compounds to suppress competitor growth and
• Have plant colonising capabilities

MBFi has isolated a bacterial strain that not only out competes plant 
pathogenic micro-organisms for that sought-after space around the 
root system but also shows good plant growth promotion and sur-
vival capabilities.  Incite contains a gram-positive, endospore-forming 
Bacillus methylotrophicus, that was specifically selected for its fast 
growth rate, tolerance to harsh environmental conditions as well as 
excellent plant colonising, plant growth promotion and plant pathogen 
suppression capabilities.

ESTABLISHMENT ON THE HOST PLANT

The efficient protection and growth stimulation of plants by a biological 
agent require proper establishment on the root system.  Lipopeptides 
produced by Bacillus contribute to plant colonisation and persistence in 
the rhizosphere.  This intimate contact between the bacteria and root 
system ensures that nutrients and plant growth hormones produced 
by Bacillus are provided directly to the plant.  The effective colonization 
of the root system by Bacillus also excludes possible pathogens from 
this area. The secretion of surfactin and the formation of stable bio-
films (a collective of one or more micro-organisms that can grow on 
many different surfaces) that occur upon root colonisation has also 
been shown to be crucial for disease suppression (Fig. 1).    

Figure 1:  Images showing Bacillus (tagged with green fluorescent protein) biofilm forma-
tion on a plant root surface (image taken from Chen et al., 2013).
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Leaders in Science. Partners in Growth.

THE FUTURE OF BACILLUS FOR THE SOUTH-AFRICAN INDUSTRY
1. Berries* - Powdery Mildew
2. Canola* - Sclerotinia stem rot
3. Cruciferae* - Downey Mildew
4. Cucurbits* - Powdery Mildew
5. Green & Dry Beans* - Rust
6. Lettuce* - Powdery Mildew
7. Plums*               - Bacterial Leaf Spot
8. Potatoes*  - Early Blight, Grey Mold
9. Soybeans* - Soybean Rust , Sclerotinia
10. Table grapes and Vines*  - Grey Mold, Powdery and Downey Mildew
11. Tomatoes* - Bacterial Spot
12. Table and Wine Grapes*  - Powdery and Downey Mildew

Full label development work which has been completed and 
handed in at DAFF and or *currently registered under act 36 of 
1947:  Hopefully we will have the full label below by 2021 season.

PLANT GROWTH PROMOTION
Plant growth promotion by Bacillus can take place through several direct and indirect methods.  Direct beneficial growth promotion involves 
enhancing nutrient availability and uptake and the production of a range of plant growth hormones, while indirect growth promotion involves 
strengthened responses to potential pathogenic entities.  
Plant	growth	hormone	production:
Bacillus spp. have been shown to increase the root surface area and 
length as well as results in shoot elongation due to the production of the 
plant growth hormones i.e. indole acetic acid (IAA), gibberellins, cytokinins 
and spermidines. 
Enhancing	nutrient	availability:
Bacillus spp. convert complex forms of essential nutrients, such as P 
and N, to a plant available form.  The secretion of enzymes and organic acids 
from Bacillus acidifies the surrounding environment to convert inorganic 
phosphate to plant available phosphate. Siderophores (metal chelators) 
produced by Bacillus can bind to Fe3⁺ and reduce it to a plant available 
form.  These metal chelators are also capable of depriving plant pathogens 
of iron, resulting in stunted fungal growth.
Inducing	systemic	resistance:
Bacillus spp. can suppress root and foliar pathogens by inducing a resistance 
response in the host plant.  This reaction is usually elicited by the production 
of surfactin and fengycin which activate a cascade of molecular events 
due to disturbances caused in plasma membranes, leading to enhanced 
plant defences.

Figure 2: Basic structures of lipopeptides from the A) Surfactin and B) Fengycin families 
produced by Bacillus spp.

Growth	suppression	of	plant	pathogens:
Bacillus spp. produces a range of secondary metabolites that are involved in bacterial and fungal pathogen suppression.  Cell wall degrading 
enzymes result in the breakdown of the main constituents of the fungal pathogen cell wall.   A range of lipopeptides are produced by certain 
Bacillus species and are involved in either pore formation, structural alteration or total disruption of fungal and bacterial membranes resulting 
in osmotic imbalance and cell content leakage (Fig. 3). 

Figure 3: (a) lipid bilayer of the bacterial cell membrane, (b) association of lipopeptide 
molecules with the lipid bilayer resulting in membrane disruption.

Figure 4:  Photographs showing suppression capabilities of B. methylotrophicus against a 
variety of plant pathogenic fungi. A.) Colletotrichum coccodes, B.) Fusarium oxysporum, C.) 
Alternaria sp. Left: Control pathogen plate, Right: Antagonism plate showing suppression 
of fungal pathogen by B. methylotrophicus. 

A. C.B.


	CCI
	Horticultural Book 2
	CBB



