




Food and Agriculture Organisation of the United Nations 

FAO promotes biological pest control agents and 

IPM/IVM 

“Pro-actively favouring registration of less hazardous products where 

such alternatives are viable and available” 



“On the basis of Regulation (EC) No 1107/2009 and of this Directive, implementation of the 

principles of integrated pest management is obligatory and the subsidiarity principle applies to the 

way the principles for integrated pest management are implemented. Member States should 

describe in their National Action Plan how they ensure the implementation of the principles of 

integrated pest management, with priority given wherever possible to non-chemical methods of 

plant protection and pest and crop management.” 

  

‘integrated pest management’ means careful consideration of all available plant protection 

methods and subsequent integration of appropriate measures that discourage the development of 

populations of harmful organisms and keep the use of plant protection products and other forms of 

intervention to levels that are economically and ecologically justified and reduce or minimise risks 

to human health and the environment. ‘Integrated pest management’ emphasises the growth of a 

healthy crop with the least possible disruption to agro-ecosystems and encourages natural pest 

control mechanisms. 

 

‘non-chemical methods’ means alternative methods to chemical pesticides for plant protection and 

pest management, based on agronomic techniques such as those referred to in point 1 of  Annex 

III, or physical, mechanical or biological pest control methods. 

IPM – Sustainable Use Directive 2009/128/EC 
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DRIVERS 

 

•  Efficacy – killing target pest 

•  Efficacy - yield and quality  improvement 

•  Host specificity 

•  Use in IPM programmes    

•  Useful for resistance management 

•  Useful for residue management 

•  Growers - crop management 

•  Worker safety 

•  Favourable environmental footprint 

•  Use in organic production 







Reductionist principles 

Holistic principles 

Systems biology 

Complex 





















Technology innovation areas 

 

 

 
Active substances 

 

Production 

 

Formulations 

 

Delivery 

 



Society requires regulation 

 

 

 

 

 

 Consumer safety 

 Operator and worker safety 

 Environmental safety  

 Crop safety 

Assure product quality 

 





Registered PPP 

 

 Microorganism   

Semio-chemicals  

Botanicals 

 

 Biorationals  

(acetic acid 

fatty acids  

Paraffinic oils)  

 

Out of scope 

 

Entomopathogenic 

nematodes 

 

 Root symbionts 
 

Basic substances 

 

Not PPP but may be used 

for plant protection 

  

Regulatory groupings 



Label claims and packet contents ≠ out of scope 

Regulatory status? 

 

 

Plant strengthener 

Biostimulant 

Growth stimulant 

Biological inoculant 



Biostimulants 

There are proposed changes to the fertiliser regulations which potentially clarifies the boundary 

between ‘fertiliser’ biostimulants and PPP* 

      

Of particular relevance for many microorganisms - from the Fertiliser Regulation: 

 

(15) Certain substances, mixtures and micro-organisms, commonly referred to as plant biostimulants, 

are not as such nutrients, but nevertheless stimulate plants' nutrition processes. Where such products 

aim solely at improving the plants' nutrient use efficiency, tolerance to abiotic stress, or crop quality 

traits, they are by nature more similar to fertilising products than to most categories of plant protection 

products. Such products should therefore be eligible for CE marking under this Regulation and 

excluded from the scope of Regulation (EC) No 1107/2009 of the European Parliament and of the 

Council21. Regulation (EC) No 1107/2009 should therefore be amended accordingly.  

 

(16) Products with one or more functions, one of which is covered by the scope of Regulation (EC) No 

1107/2009, should remain under the control tailored for such products and provided for by that 

Regulation. Where such products also have the function of a fertilising product, it would be misleading 

to provide for their CE marking under this Regulation, since the making available on the market of a 

plant protection product is contingent on a product authorisation valid in the Member State in question. 

* To note this fertiliser CE mark regulation is not yet ratified however, it is unlikely that there will be substantial changes now 



Biostimulants 

And from the Fertiliser Regulation Annexes: Biostimulants are now defined as follows: 

 

PFC : PLANT BIOSTIMULANT  

1. A plant biostimulant shall be a CE marked fertilising product stimulating plant nutrition processes 

independently of the product's nutrient content with the sole aim of improving one or more of the 

following characteristics of the plant:  

(a) nutrient use efficiency, (b) tolerance to abiotic stress, or  (c) crop quality traits.  

 

Further: 

PFC 6(A): Microbial plant biostimulant  

1. A microbial plant biostimulant shall consist solely of a micro-organism or a consortium of micro-

organisms referred to in Component Material Category 7 of Annex II.  

 

And: 

CMC 7: MICRO-ORGANISMS  

A CE marked fertilising product may contain micro-organisms, including dead or empty-cell micro-

organisms and non-harmful residual elements of the media on which they were produced, which  
 have undergone no other processing than drying or freeze-drying and  

 are listed in the table below:  
Azotobacter spp.  
Mycorrhizal fungi  
Rhizobium spp.  
Azospirillum spp.  



Why do we not get  

the results  

we wanted  

or expected  

for biopesticides ? 







Results from multiple trials 





Dose response curves 



Variability x dose 



Variability x dose 



 Efficacy will be by POPULATION MANAGEMENT 

 based on: 

 Biological characteristics of products 

 Relationship between dose and effect  

 Modes of action 

Summary 1 



Summary 2 

Biological systems:  

 

 Biopesticides multiply variance in the system,  

 variation in outcome is the PRODUCT of the 

 natural variation in the target population 

 AND biopesticide population. 



Programme use 

Damage 

threshold 





Improved delivery systems (formulation, application, etc.) will not save an 

underperforming biopesticide but... 

...performance of a biopesticide, as with a chemical pesticide, may be 

reduced substantially by a poor delivery system. 

• Tank agitation is important. 

• Nozzle choice and calibration 

• Nozzle wear 

• Tank  and sprayline cleaning... 

 

Information courtesy of  Andrew Chapple 







 

Sustainable crop production 

and protection 
 

 

 

 

 
Biology 

Ecology  

Population management 

 
 

 
 



Recipe for success? 
 

 

 

 

Employ systems biologists 

 

Embrace variability 

 

Good technology transfer 

 

Maintain innovation 

 

Directed by technology 




