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Challenge for the future

• The global population is set to grow to 9 billion people by 2050 and 11 billion before the close of this 
century. 

• The integration of biosolutions with conventional practice, induces the following benefits:
➢ Supports sustainable agricultural practices
➢ Improves grower economics

➢ Meets food chain requirements

The game has already changed and we need to go beyond.
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Biological Products
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Biological products

• Biological products contain active ingredients from natural origin. 

• Active ingredients may consist of living organisms (e.g. bacteria, fungi, viruses, insects, 
mites, etc.) or non living substances (e.g. metabolites, plant extracts, biochemicals, etc.).

• These types of products can serve as biocontrol agents, biostimulants or bio-fertilizers. 
Some may have multiple functions.
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The realm of biological products

Figure 1. Different types of biological products and their placement (source: DunhamTrimmer International Bio Intelligence; Alford, D.V. 2012. Pests of Ornamental Trees, Shrubs and Flowers (Second Edition). *Nematodes in figure 

refers to soil types and not human pathogenic species.
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Aspects relating to biological products and 
conventional chemistry

Table 1. Differences between biological and conventional chemical products.

Biological Products Chemical products

Active ingredients of natural origin Synthetic active ingredients

Lower toxicological profiles Higher toxicological risk potential

Few residue concerns Stricter residue control

Lower environmental impact Higher environmental impact risk

Various types of formulations and 
application methods

Various types of formulations and 
application methods

Slower efficacy action times Quicker efficacy action times

Growing product portfolio Well established product portfolio

New from a regulatory point of view Well established regulatory framework
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Factors driving growth of biological products

• Reduced residues by regulatory authorities and specialised market entities.

• Increase consumer demand for food with reduced reliance on chemical use.

• Use of biological products as part of integrated production practice.

• Lower risk profiles to humans and the environment.

• Improved formulations, shelf-life and efficacy with up to date technical support.

• Global nett worth of biological products will reach $11.35 billion in 2022 (Bio-control, Biostimulants, Bio-
fertilizers, inoculants and Bio-seed treatments) (Markets&Markets).

• Estimated global value of bio-fertilizer industry, to be worth US$ 4.092 billion by 2025 (Transparency Market Research, 

2017).

• Compound annual growth rate (CAGR) of bio-fertilizer industry estimated at 12,9% between 2017 and 
2025 (Transparency Market Research, 2017).
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Introduction to Bio-Fertilizers
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Bio-fertilizers: Definitions
• European definition: bio-fertilizers defined under biostimulants - A plant biostimulant is any substance or microorganism, in the form in which it is supplied to 

the user, applied to plants, seeds or the root environment with the intention to stimulate natural processes of plants benefiting nutrient use efficiency and/or 
tolerance to abiotic stress, and crop quality  (IFOAM EU; Malusa and Vassilev, 2014).

• US definition: Biofertilizers are defined as substances comprising living microbes, which when applied to seed, plant, and soil stimulate growth by the supply of 

essential nutrients, such as N, P, and other mineral nutrients. Moreover, inoculants that provide nutrients to the plants are also considered as biofertilizers 

(Mordor Intelligence, 2019).

• South African (Group 3) definition: “Biofertilizer”, “Plant Biostimulant”, “Plant Growth Enhancer” or “Plant Strengthener” is any substance or micro-organism or 
combination thereof which is applied to seed, plant or root environment capable of modifying, and improving, plant development through a collection of 
different mechanisms of action (DAFF, 2019).

• Other:

➢ India - the product containing carrier based (solid or liquid) living microorganisms which are agriculturally useful in terms of nitrogen fixation, phosphorus 

solubilization or nutrient mobilization, to increase the productivity of the soil and/or crop (Malusa and Vassilev, 2014).

➢ South African Bioproducts Organisation (SABO) - Biostimulants are products that stimulate natural processes in the plant or around the roots to enhance 

nutrient uptake, nutrient efficiency, increased tolerance to abiotic stress, and crop quality, vigour and yield (SABO, 2017).

➢ European Biomass Industry Association (EUBIA) - Bio-fertilizers are defined as preparations containing living cells or latent cells of efficient strains of 

microorganisms that help crop plants’ uptake of nutrients by their interactions in the rhizosphere when applied through seed or soil (EUBIA, 2019).

➢ Literature - biofertilizers are substances which contain living microorganisms which, when applied to seed, plant surfaces, or soil, colonize the 

rhizosphere or the interior of the plant, and promote growth by increasing the supply or availability of primary nutrients to the host plant (Vessey, 

2003). 

➢ Literature - biostimulants are materials, other than fertilizers, that promote plant growth when applied in low quantities (Kauffman et al., 2007).

➢ Literature - The rationale for adopting the term biofertilizer is that it derives from “biological fertilizer”, that, in turn, implies the use of living 

microorganisms (Malusá and Vassilev 2014).
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Bio-fertilizer focus

• Dependent on  definition, some include non-living substances while other define living microorganisms 
only.

• Focuses on, but not limited to, 1) the improvement of plant development through growth, yield, nutrient 
uptake and/or nutrient availability or provision, 2) alleviation of abiotic stress, 3) improving soil conditions 
for plant development, 4) substituting or enhancing conventional fertilizer application and/or practice 
(Ramirez and Mellado, 2005; Aggani, 2013; Malusa and Vassilev, 2014; EUBIA, 2019).
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Types of Bio-fertilizers
Table 2. Some examples of different substances or microorganisms considered to serve as biofertilizers (Ramirez and Mellado, 2005; OECD, 2005; Yasari, et al., 2008;

Malusa, et al., 2011; Hassen, et al., 2014 );

Non-living substances Living microorganisms

➢ Plant extracts
➢ Seaweed
➢ Kelp
➢ Products may contain other nutrients or 

synthetic substances as well

Bacteria, e.g.: 
➢ Bacillus spp. 
➢ Azospirillum spp.
➢ Bradyrhizobium spp.* 
➢ Mesorhizobium spp.*
➢ Pseudomonas spp.

Biochemical related compounds, e.g.:
➢ Polysaccharides
➢ Natural hormones
➢ Humic, fulvic and amino acids
➢ Protein hydrolysates
➢ Metabolites isolated from microbes
➢ Products may contain other nutrients or 

synthetic substances as well

Fungi, e.g.:
➢ Non-Mycorrhizal fungi
➢ Mycorrhizal fungi
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Benefits and disadvantages of bio-fertilizers
Table 3. Some benefits and disadvantages related to bio-fertilizers (Ramirez and Mellado, 2005; Malusa, et al., 2011).

Benefits Disadvantages

Reduced environmental impact Challenging to apply correctly

Reduced toxicological profiles Challenging to incorporate appropriately into 
conventional farming practice

Can be applied as part of organic or conventional 
farming systems

Compatibility issues with conventional chemistry

Depending on product and crop, may be applied 
as various types of applications with a variety of 
application equipment.

Increased follow-up applications may be required in 
some cases.

Microorganisms are living factories in a 
formulation and will continue to generate 
functions after application.

Environmental conditions affecting efficacy and/or 
viability of active ingredients

Regulatory challenges
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Aspects related to beneficial microorganisms
• Inoculating plants with beneficial microorganisms can be traced back to the early 20th century, when a 

product containing a Rhizobium spp. was patented (Vessey, 2003). Use of Rhizobium spp. has been conducted for 
the past century with no reported adverse effects to humans or the environment (OECD, 2005).

• Microorganisms generally have a multitude of modes of action (Ramirez and Mellado, 2005; OECD, 2005; Yasari, et al., 2008; Malusa, et al., 

2011; Hassen, et al., 2014 ).
➢ Many organisms have both plant stimulating/supporting 

and bio-control effects.

➢ Strains can vary broadly in the efficacy with regard 
to plant development or bio-control characteristics. 

• Not all microorganisms can be considered as safe. Induced 
pathogenicity of specific strains in sensitive or immune 

implicated populations may occur.
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Developing a bio-fertilizer
• Start with:

➢ Type of active ingredient/s 
➢ Claims to be made 
➢ Be informed of all technical related aspects of the product.

• Refer to Group 3 fertiliser guidelines as published by DAFF, for data requirements.

• Three main aspects that requires attention from the applicant:
➢ Quality of product.
➢ Efficacy of product.
➢ Safety of product.

(Source: DAFF, 2019)
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Development triangle

Active ingredient/s

Mode of Action Claims

Registration
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Final Thoughts

• Bio-fertilizers are of great importance to South African agriculture.

➢ Keeps South African agriculture competitive in an international arena. 

➢ Provides new tools/solutions to future challenges.

➢ May raise growth potential of industry, thereby stimulating economy and job creation. 

• Balance must exist between appropriate regulatory requirements and cost of development for bio-
fertilizers. 

➢ Industry must benefit from sufficient Return of Investment (ROI) levels to invest in high cost of product 
development. 

➢ Once implemented, registration data requirements must remain stable.

➢ South Africa must maintain access to latest technology available to the bio-fertilizer market as well as 
stimulate local development.



Thank you

Opening up to new ideas, new ways, new 
answers.


