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General Definitions 

Phytohormones: These are signalling molecules, present in all plants, which influence physiological 

processes at low concentrations. These intercellular messengers are needed to control the complete 

plant lifecycle, including growth, germination, rooting, fruit ripening, flowering, foliage, and death. 

These molecules are secreted by plants in response to environmental factors such as light, 

temperature, abundance of nutrients, drought conditions, chemical or physical stress. (Yi Su, et.al 

2017) (Lauren A.E., et.al 2019). 

Plant Growth Regulator (PGR):   Plant growth regulators can be defined as any substance/chemical or 

mixture of chemicals intended for accelerating or reducing the rate of growth or maturation of plants 

through physiological actions of plants without causing phytotoxicity.  These chemicals may be 

synthetic or natural products of plants or any living organism. Plant growth regulators do not include 

substances such as trace elements, plant nutrients, nutritional chemicals, and soil amendments. 

(DALRRD – Final draft PGR guideline, Oct 2011) 

Fertilizer Group 3: A natural or synthetic substance or organism/s that improve/s the growth or yield 

of plants or the physical, chemical, or biological condition of the soil. It includes amongst others 

seaweed, organic acids, biofertilizers, PGPR, fertilizer coatings and moisture absorption products. 

(DALRRD – Group 3 fertilizer guideline, June 2019) 

Biostimulant (Some of the most recent published and most common definitions): 

- An organic material that, when applied in small quantities, enhances plant growth and development 

such that the response cannot be attributed to application of traditional plant nutrients. … If applied 

before stress occurs, biostimulants can help plants tolerate stress. (Beard & Schmidt, 2003) 

- Substances and materials, with the exception of nutrients and pesticides, which, when applied to 

plants, seeds or growing substrates in specific formulations, have the capacity to modify physiological 

processes of plants in a way that provides potential benefits to growth, development and/or stress 

response. (Du Jardin, 2012) 

- Contain substance(s) and/or micro-organisms whose function when applied to plants or the 

rhizosphere is to stimulate natural processes to enhance/benefit nutrient uptake, nutrient efficiency, 

tolerance to abiotic stress, and crop quality. Biostimulants have no direct action against pests, and 

therefore do not fall within the regulatory framework of pesticides. (EBIC, 2012) 

- Is an organic material that, when applied in small quantities, enhances plant growth and 

development such that the response cannot be attributed to the application of traditional plant 

nutrients. (Sharma et.al., 2014) 

- Is a naturally occurring substance, its synthetically derived equivalent, or a microbe that is used for 
the purpose of stimulating natural processes in plants or in the soil in order to, among other things: 
improve nutrient and/or water use efficiency by plants, help plants tolerate abiotic stress, or improve 
characteristics of the soil as a medium for plant growth. The characteristics may be physical, chemical, 



and/or biological. The plant Biostimulant may be used either by itself or in combination with other 
substances or microbes for this purpose. (USDA, 2019) 
 
 

Introduction 
The product categories recognized as plant Biostimulants are currently experiencing worldwide 

growth and increasing popularity. A guidance requirement within FERTASA has been identified for 

products and product claims that in the past were attributed to plant regulator products, thereby 

subjected to remedy regulations, but which are not considered plant regulator claims within the 

Biostimulant grouping.  

The increased popularity of plant Biostimulants is due to the ability of these products to enhance 

agricultural productivity by stimulating natural processes in the plant and soil using substances and 

microbes already present in the environment and which have very little or no detrimental impact on 

the natural environment. Plant Biostimulants are becoming an increasingly more attractive 

investment for use in sustainable agriculture production systems and integrated pest management 

programs, which in turn can reduce high water demands, and excessive agrochemical and fertilizer 

inputs. 

FERTASA is taking this step since there has been confusion among industry and regulatory officials on 

how to address these emerging Biostimulants but not in this process to trigger remedy regulatory 

requirements for these Biostimulants. 

The background of this document is derived from various discussion documents, EPA guidance 

documents, USDA reports, EBIC overviews, EU regulations, research articles and globally published 

review articles. 

 

Explaining the need and providing clarity 

Seaweed extracts have been well documented to have plant regulating activities with the capacity 

to have direct physiological effects on growth, yield, maturation, and quality. The bioactivity of 

such extracts is dependent on the method of extraction e.g., water-based, acid hydrolysis, alkaline 

hydrolysis, microwave and/or ultrasound-assisted, and super-critical fluid and/or pressurized-

liquid extraction (Briceno-Dominguez et al., 2014; Di Filippo-Herrera et al., 2018; review by Shukla 

et al., 2019). The presence of phytohormones and other phytohormone-like plant growth 

substances (i.e., naturally occurring plant regulators) present in seaweed extracts is responsible 

for the observed plant regulating activity and plant growth responses. It is the combined 

bioactivity of all the plant regulating substances present in a particular extract, that act additively 

and/or synergistically to elicit the observed plant growth effects (Battacharyya et al., 2015; 

Craigle, 2011; Stirk and Novak, 2003; Shukla et al. 2019; and Stirk et al., 2014). If any one of the 

conventional plant regulators, either of a natural origin or a synthetically derived analogue are 

included in a formulated product to enhance a specific growth response, as example: alleviating 

abiotic stress in a plant, and this formulation complies with very specific guidelines, such a product 

should not trigger any remedy regulatory requirements. The proposed criteria required not to 

trigger a remedy regulatory response are described later in this document.  

In this way novel substances may be present in plant Biostimulant products that were either not 

present in the original source material but added to the formulated product or could have been 



present in the original source material and then added to create or to enhance the ability of such 

a product in terms of one or more Biostimulant characteristics. 

Synthetic vs natural conundrum: Natural phytohormones are derived from a plant source and 

extracted from plant tissue. The synthetic phytohormones are the chemical equivalent of the natural 

phytohormone manufactured via either chemical or microbiological processes.  As an example, Indole 

Acetic Acid (IAA) a natural auxin, synthesized by terrestrial plants and marine algae, can easily be 

manufactured by microbiological fermentation, through a Tryptophan dependent production 

pathway, or alternatively through an enzymatic reaction also utilizing Tryptophan as a precursor. This 

non-plant based phytohormone can be applied within a formulated Biostimulant with the same effect 

that would be found when a natural extract from a plant or seaweed was used for the same purpose. 

To accommodate this added requirement a new definition for a Biostimulant is proposed with specific 

criteria to measure compliance with the definition. 

 

Proposed revised Biostimulant definition 
A Biostimulant is a product which when applied to plants or the rhizosphere will stimulate natural 

processes to benefit nutrient uptake, nutrient use efficiency, tolerance to abiotic stress, and/or crop 

quality. These growth responses can be derived from natural material, it’s synthetic equivalent or an 

organism that improves plant productivity as a consequence of the novel, or emergent properties of 

the complex of constituents, and not as a sole consequence of the presence of known essential plant 

nutrients, plant growth regulators, or plant protective compounds. (Modified from Yakhin et. Al., 2017) 

 

Criteria for a Biostimulant according to above proposed definition 

1. Should be a natural substance or its synthetic derivative with the same characteristics and 

safety parameters of the corresponding natural substance. 

2. Should not, when applied to a plant at the recommended application rate, pose any 

phytotoxic effect towards the plant. 

3. Should not, when applied at the recommended application rate in the biosphere, pose a 

negative bio-accumulative or degradational effect on the environment. 

4. Should not pose, at the recommended dosage rate, any direct pesticidal activity (Insecticidal, 

Fungicidal or Herbicidal) 

5. Should have a measurable and advantageous effect on either nutrient uptake, nutrient 

availability, efficient nutrient use, tolerance of the plant against abiotic stress or quality of the 

crop produced. 

 

When can a synthetic or natural phytohormone containing formulation be or not be 

classified as a Biostimulant? 

1. The formulation containing a synthetic phytohormone must be an equivalent of the natural 

phytohormone. Example: indoleacetic acid (IAA) is a natural phytohormone and has a 

synthetic equivalent, but also has a similar synthetic phytohormone namely naphthalene 

acetic acid (NAA). The synthetic NAA does not exist in nature and does therefor not meet the 

criteria of a Biostimulant, but the synthetic IAA that is equivalent to the natural IAA will meet 

the Biostimulant criteria. 



2. When a product with a phytohormone in the formulation results in any pesticidal activity 

when applied at the levels indicated on the label, the product cannot be classified as a 

Biostimulant. 

3. When a product with a phytohormone in the formulation results in phytotoxicity when applied 

at the levels indicated on the label the product cannot be classified as a Biostimulant. 

4. A product with any claimed activity on its label, other than enhancing nutrient uptake, 

nutrient availability or efficient nutrient use, better tolerance of the plant against abiotic 

stress or better crop production, cannot be classified as a Biostimulant. 

5. A product that contains a phytohormone with a residue limit (MRL) on a crop cannot exceed 

the MRL of such a crop at harvest. A terminal residue study in accordance with the appropriate 

guideline for residue studies on such a crop is required to ensure compliance to MRL 

requirements on said crop. 
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