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There has been increased interest in bio-solutions and their potential benefits in arable crops.  There is no doubt 
that this market is evolving and there is an increasing body of scientific evidence suggesting positive benefits 
for some.   However, we need to be cautious and ensure our expectations of what this type of technology can 
deliver are appropriate.  In most cases conventional Plant Protection Products deliver more robust, repeatable 
and reliable results, but there are some good reasons why it is worth taking a fresh look at what Bio-Solutions 
have to offer. 

This document has been produced to help understand why they might have a role, how they are defined, what 
they are, how they may or may not be registered, and how a company like Agrii is investigating their potential. 
We hope you find it of use. 

Why Bio-Solutions – Potential Benefits in Agronomy Programmes 
Agrii have been developing and using proven bio-solutions for many years, having identified in trials specific 
uses for a few.   Whilst a healthy degree of sceptism is sensible, interest and investment in this type of technology 
is gaining ground, because: 

They are part of Agrii’s commitment to the Green Horizons manifesto:  We believe evidence based, 
well researched, lower impact bio-solutions do have a place alongside conventional chemistry 
contributing to “climate-smart” agriculture, and we have a duty to fully explore their potential, identifying 
possible strengths…and weaknesses. 

We need alternative agronomy solutions: Conventional chemistry is getting more challenging and 
costlier to discover and achieve the high standards required by the current registration 
system.  Therefore, we have gaps in the “agronomy tool box” that need a solution.  Bio-Solutions are 
getting more reliable and may be able to help plug that gap. 

To use in Integrated Pest Management programmes:  Bio-Solutions may in some cases be a more 
benign partner to PPPs when used in IPM programmes.   

To help protect and support conventional chemistry:  For example, by providing an alternative that 
reduces selection pressure for resistant pests, weeds or diseases.    

Labels can be more flexible:  Conventional products are getting ever more restrictive timing 
restrictions, wide buffer zones etc. which can make them harder to use.  Bio-solutions can sometimes 
have more flexible labels. 

They may play a role in the drive toward zero residue food production: Identification of reliable Bio-
Solutions which might enable reduced rate PPPs to be used may help lower residues in food stuffs. 

To aid risk mitigation from the stressful effects of climate change: With spring droughts and 
changing rainfall patterns crops can experience increasingly challenging growing conditions.  Certain 
bio-solutions such as biostimulants can aid recovery from stress. 

This document will cover: 
 Why bio-solutions – potential benefits in agronomy programmes 

 Definitions of bio-solutions 
 Explanation of the registration situation 

 Agrii’s approach to development  
 How lab / glasshouse studies can help 

 Brief guide to products available on the UK market 
 “Field of the Future” project 
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Some Definitions / Terminology 
Bio-Solutions are evolving technologies that might be used as well as, or instead of, conventional Plant 
Protection Products (PPPs) to enhance crop health, plant metabolism, yield, crop protection, nutrient use 
efficiency or to reduce the effects of stress. 

First, some jargon-busting.  What do all these terms mean? 

 Biostimulants  
 A material that contains substance(s) and/or microorganisms whose function, when applied to plants 
or the rhizosphere, is to stimulate natural processes to benefit nutrient uptake, nutrient efficiency, 
tolerance to abiotic stress, and/or crop quality, independent of its nutrient content.  They are split into: 

 Non-microbial: eg humic acids, phosphonates, seaweeds, anti-transpirants, non-essential elements, 
amino acids and chitin 

 Microbial: eg Plant growth promoting bacteria, Arbuscular mycorrhizal fungi, non-pathogenic fungi, 
protozoa / nematodes 

 Biocontrols 
 Biopesticides: Crop protection agents based on living micro-organisms or natural products.  They 
include bioinsecticides, biofungicides and bioherbicides. 

 Endophytes: A bacterium or fungus that lives within a plant without causing apparent disease. 
Endophytes may enhance host growth, nutrient uptake and improve the plant's ability to tolerate 
abiotic stresses such as drought and decrease biotic stresses by enhancing plant resistance to pests 
and pathogens.  Some are registered biopesticides. 

 Elicitors: Extrinsic or foreign molecules often associated with plant pests & diseases. They attach to 
special receptor proteins located on plant cell and trigger intracellular defence signalling. This can 
result in enhanced synthesis of metabolites which reduce damage and increase resistance to pest, 
disease or environmental stress.  Some are registered biopesticides. 

 Semiochemical: a pheromone or other chemical that conveys a signal from one organism to another 
so as to modify the behaviour of the recipient organism. 

Are these Products Fully Registered? Some are, some are not… 
 Biopesticides are fully registered and approved, often low impact Plant Protection Products.  Data 

needs to be provided on: 

 Chemistry: including technical specification of the active ingredient(s) and storage stability 
 Mammalian toxicology: how toxic to humans, product classification 

 Residues: trials data for use on edible crops, although many are “residue exempt”  

 Operator and bystander protection: product is safe to use 

 Ecotoxicology: effect of the active/product on the environment and non-target organisms 

 Fate and behaviour: effect of environment on the active ingredient; breakdown products and 
persistence 

 Efficacy and crop safety trials: proof of a consistent level of control/effect. 

 Examples include: 
 Iodus, Serenade, Flipper 

 Biostimulants on sale in the EU and NI will need to be registered from July 2022.  They do not currently 
need to be registered in GB, but Defra is currently consulting on whether they should be and how best 
to do this.       

 It is however possible GB may decide to follow technical equivalence to the EU. In the EU, in order to 
access the single market and to use the CE mark, the data requirements for Biostimulant approval 
means proving label claims for plant health enhancement via one or more of: Improved nutrient use 
efficiency, Alleviation of abiotic stress (NOT biotic stress), and/or Improved plant metabolism (could 
include improved establishment, better quality etc). 
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Agrii’s Approach to Development 
Agrii are examining the potential for BioSolutions in all the main combinable and non-combinable crops grown 
in the UK.  This includes Cereals, Oilseed Rape, Potatoes, Sugar Beet, Pulses, and many Fruit and Vegetable 
crops.   Our approach is to be open-minded but with a healthy dose of sceptism thrown in, accepting we may 
need to lower our expectations of reliability and repeatability that is usually achieved with conventional chemistry.  
We are currently undertaking a gap analysis to identify which conventional PPPs still under threat, and whether 
there are Bio-Solutions that might be suitable alternatives.  

The following are examples of areas of investigation in various crops: 

 

 

However, with an 85% “failure rate to achieve statistical significance” after testing almost 150 BioSolutions in 
small plot replicated field trials (and adhering to standard 95% confidence level), we need to look at other ways 
to build our knowledge of what the benefits of a particular type of technology might be.  

One approach we are taking is to enhance our understanding by working with Research Institutes, Universities 
such as University College Dublin and Imperial College, and undertake a variety of laboratory or glasshouse 
studies to compare between products and identify the more promising candidates for field-testing. 

How Glasshouse / Laboratory Studies can Help 
 To speedily identify potential Bio-Solution candidates to refine priorities for small replicated plot 

trials.  Development of a “Fast-track” method for screening allows rapid identification of potential 
candidates, allowing us to be more targeted with the resources we have.   

 As a precursor to replicated field trials, a variety of different laboratory tests have been identified 
which can indicate which processes in the crop might be affected by the application of a Bio-
Solution.  These can then be used to compare different products and allow us to select those with the 
most positive effects for field trials. 

 To help our understanding of the biochemical effects in crops, thereby being able to better target 
where a particular product might bring a benefit. 
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Laboratory tests include: 

 Direct effects on plant growth / vigour (Green 
Leaf Area, height, root development); 

 Ability of treated crop to withstand stress due 
to drought / water logging; 

 Effects on biochemical processes in plants 
such as catalase production or levels of 
photosynthetic pigments which can help break 
down damaging free radicals produced by the 
plant in response to stress; 

 Effects on plant growth which may help the 
crop resist pests or disease, such as 
increasing cell wall thickness 

 For biopesticides, direct effects on pests, 
weeds or disease 

Guide to Products and What they do 
 Biostimulants 

 What effects do biostimulants have on plants?   
As can be seen by the graphic, there are many reports in the scientific literature of positive effects on various 
aspects of plant growth.  Biostimulants foster plant growth and development throughout the crop life cycle 
from seed germination to plant maturity in a number of demonstrated ways, including but not limited to: 

 Improving the efficiency of the plant’s metabolism to induce yield increases and better quality;  

 Increasing plant tolerance to and recovery from abiotic stresses; 

 Facilitating nutrient assimilation, translocation and use; 

 Enhancing quality attributes of produce, including sugar content, colour, fruit seeding, etc 

 Regulating and improving plant water balance; 

 Enhancing certain physicochemical properties of the soil and fostering the development of 
complementary soil microorganisms. 

 

 
 
 
 

         
 

 
 

Effects of 
Biostimulants  
on Plants 
(Povero et al 2016)  
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 What distinguishes biostimulants from traditional crop inputs? 
 Biostimulants operate through different mechanisms than fertilizers, regardless of the presence of 
nutrients in the products. 

 Biostimulants differ from crop protection products because they act only on the plant’s vigour and do 
not have any direct actions against pests or disease. 

 Crop biostimulation is thus complementary to crop nutrition and crop protection. 

 They are not biopesticides 
 What types of products are included? 

Biostimulants are grouped into two broad categories, microbial and non-microbial.  Types of materials in these 
groups are shown in the table below, together with product names.  Many of these have been “Tried & Tested” 
by our comprehensive R&D unit.   

 

 Biostimulant products are on the UK market – some examples 

Group Product type Description Example Product(s) 

1) Non-
microbial 

Seaweed extract Extracted from seaweed Rooter (GA142, P and K) 

Humic substances Extracted from decayed plant or animal 
material (eg humic or fulvic acids) 

Mensa, MensaCu, 
HuMan Z50, HuMan Xtra, 
Mitra 

Phosphites* and 
other inorganic 
compounds  

Phosphites have the most evidence 
behind them.  The group also includes 
bicarbonates, phosphates, silicates and 
chlorides. 

Curative, Nutri-Phite 
PGA (also includes 
amino acids); Phyte P 
Plus 

Chitin and chitosan 
derivatives 

Chitin is a natural polysaccharide 
obtained from crustaceans.   

None – we will not 
supply animal derived 
products 

Anti-transpirants Products which reduce transpiration by 
plants (eg abscisic acid and waxes) 

Desikote 

Protein hydrolysates 
and free amino 
acids 

Protein hydrolysates are produced from 
animal and plant residues.  Free amino 
acids and obtained by the enzymatic 
breakdown of agro-industrial by-products. 

PhysioCrop, Naturamin 
– both are PLANT based 
as crops treated with 
animal based amino 
acids not accepted by 
all buyers 

Complex organic 
materials 

Broad range of products.  For example 
those including harpin proteins isolated 
from plant pathogenic bacteria 

Atonik (nitrophenols);  
Pro-Act 

Non-essential 
chemical elements 

Broad range of elements that are not 
essential nutrients but can promote plant 
growth. 

Tytanit; Biosilicate; 
Optisyl 

2) Microbial Plant growth 
promoting bacteria 

Bacteria that potentially benefit plant 
growth (eg Bacillus / Rhizobia spp) 

 

Non-pathogenic 
fungi 

Wide range of fungal spp that have no 
direct pathogenic effects on plants (eg 
Trichoderma) 

 

Arbuscular 
mycorrhizal fungi 

Common type of endomycorrhizal fungus 
that forms a symbiotic association with 
plant roots (eg Rhizophagus irregularis) 

 

* Potassium phosphite (or “potassium phosphonate”) has proven effects both as a biostimulant and as a fungicide. It now has UK 
authorisations as a fungicide (within Delan Pro from BASF); it also has statutory Maximum Residue Levels (MRLs). As yet, CRD have 
indicated that they are not averse to its use as a biostimulant – but this may change as more fungicide authorisations appear. There are 
concerns that biostimulant use might result in residues which exceed MRLs, particularly if crops with very low MRLs are treated at later 
growth stages. 
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Following thorough testing, Agrii has been advising some products 
that contain biostimulants for many years, especially those based on 
Humic or Fulvic acids which make up over half of the biostimulant 
market.  Phosphites such as Nutri-Phite PGA and Take-off Seed 
Treatment have also been used for over a decade and have proved 
invaluable in helping plant establishment.   

Curative has recently shown useful benefits in improving crop 
resilience to disease. PhysioCrop has been shown to help relieve 
stress, and Tytanit builds yield in optimal conditions.  Pro-Act is 
beneficial in Potatoes to improve yield and quality.  
 

 BioControls 
 Biopesticides  

These fully registered products go through a rigorous approval system and have a MAPP number.  The 
term “Biopesticide” covers a wide spectrum of potential products used as plant protection products 
(PPP).  These are divided into four types: 

 products based on pheromone and other semiochemical (for mass trapping) 

 products containing a microorganism (for example bacterium, fungus, protozoa, virus, viroid) 

 products based on plant extracts 

 How do they work?   
This varies by the product type: 

 Pheromones or semiochemicals - Semiochemicals such as sex pheromones are useful to attract 
specific gender of pests (mostly males) and prevent them from finding females.   

 Microorganisms – The mode of action of various microorganisms in disease, pest or weed control 
depends on the product.  They may directly colonise the target or produce toxins causing them harm 
thus suppressing activity / growth, or alternatively stimulate host defences.  

 Plant extracts / biochemicals – These may directly harm the target, repel them, or stimulate host 
plant defences.  

 What Biopesticides products are on the UK market?   
As can be seen in the table below, there are a wide range of options, mostly targeted at high value / protected 
cropping scenarios, although we are seeing some more come through with useful properties for broadacre 
arable crops. 

Group Product type Description Example 
Semiochemicals Bacillus firmus Bioinsecticide Votivo 

Microorganisms 

Bacillus subtillis Biofungicide Serenade 

Bacillus pumilus Biofungicide Sonata 

Bacillus amyloliquefaciens 
Biofungicide and stimulation of 

natural defences 
Integral pro 

Bacillus thuriengiensis Bioinsecticide Dipel DF 

Coniotherium minitans Biofungicide Contans 

Metarhizium anisopliae Bioinsecticide Met52OD 

Gliocladium catenulatum Biofungicide Prestop 

Trichoderma asperellum Biofungicide T34 biocontrol 

Saccharomyces cerevisae Biofungicide (elicitor) Romeo 

Plant extracts / 
biochemicals 

Fatty acids from olive oil Bioinsecticide Flipper 

Laminarin Biofungicide (elicitor) Iodus 

PhysioCrop Nutri-phite PGA

Humic range Curative

Examples of 
Biostimulants

https://www.hse.gov.uk/pesticides/pesticides-registration/applicant-guide/biopesticides-home.htm#pheromones
https://www.hse.gov.uk/pesticides/pesticides-registration/applicant-guide/biopesticides-home.htm#microbials
https://www.hse.gov.uk/pesticides/pesticides-registration/applicant-guide/biopesticides-home.htm#plant-extracts
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Biocontrols have been fairly widely used in Fruit and Vegetable crops 
where conventional chemistry has been lacking or for their benign profile 
in IPM programmes.  Alternatively, to help drive down residues.  
Serenade ASO is an example, registered for use against Botrytis grey 
mould in protected crops, such as strawberries.  Also, Flipper, a fatty 
acid complex for whitefly, aphids and 2 spotted mites in protected crops. 

Interestingly there are one or two products which act as a “physical” 
barrier and as yet require no registration – an example is ProTAC, a 
mixture of silicone polymers with claims of controlling various pests in 
high value crops such as fruit trees and strawberries. 

In Arable crops we are beginning to see registered biopesticides entering the market. 

For example, Integral Pro seed treatment for reduction of Phoma, improved establishment and vigour and some 
reduction in CSFB in oilseed rape.  

Iodus has just been introduced as an alternative to folpet for Septoria reduction at T0.  Note it has limited or no 
Yellow rust activity, which may well need controlling at T0. 

 Field of the Future project 
 As part of our Green Horizons initiative, we are working with a few Manufacturers and Breeders to see 

if it is possible to grow a profitable crop of winter wheat, combining the best, most resilient genetics with 
only the newer fungicide chemistry at much reduced rates, bolstered with the more promising bio-
solutions identified in trials.   These investigations will be in small plot replicated trials at 3 locations 
across 14 varieties and will be compared with solo bio-solution treatments and a more standard fungicide 
programme.  All will be yielded and disease levels assessed.   

 This is part of our “Field of the Future” project: 

 

Iodus Flipper

Integral Pro Serenade

Examples of 
Biopesticides

We hope this document has been useful, thank you for reading it. 

Further Information – please note: 

 These products are not a panacea and most need to be positioned carefully in agronomy programmes  
in order to deliver potential benefits. 

 For more information about Bio-Solutions and their use on your farm please contact your Agrii agronomist. 
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