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Introduction

• Why Biologicals?

‘Estimated that 50% of PPP’s registered in EU by 2020 will 
be ‘Biological’ in nature’



Development of aspects related to the development and 
application of chemical and biological control*

a McDougall (2010), Pimentel et al. (1980), Pimentel, (2009)
b Bale et al. (2008), Pimentel et al. (1980), Pimentel, (2009)

* Van Lenteren, J.C. (2012) BioControl 57:1-20



Introduction

• Why Biologicals?

‘Estimated that 50% of PPP’s registered in EU by 2020 will 
be ‘Biological’ in nature’

• Adoption of Biological Pest Control in the Horticulture sector

• Review some forms of Biological Products

• Potential Constraints and Opportunities



Adoption of BCA’s in Irish Horticulture

Glasshouse Crops
(Tomatoes, Peppers, Herbs)

Semi-Protected Crops
(Strawberry, Ornamental Plants)

Field Vegetables
(Brassicas, Root Crops)
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What has driven the adoption of BCAs in Horticulture?

• Reduction in the availability of PPPs (Directive 91/414/EC)

• Consumer acceptance (MRLs, Retailer ‘Guidelines’)

• Better knowledge of Pest and Predator/ Parasitoid Biology

• Agronomic advances (Better Technologies, Increased Yields)
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* Van Lenteren, J.C. (2012) BioControl 57:1-20

Most important (commonly used) invertebrate biological control agents*

(1) Macroinvertebrates



Worldwide use of major augmentative biological control programs*

* van Lenteren et al., 2017,  BioControl DOI 10.1007/s10526-017-9801-4



Potential for Macroinvertebrate applications 
to field crops? 

• Already being conducted at some level (0.6% of Cultivated Land)

• New application technologies offer potential for effective ‘spot 
treatment’

• Improvements in production technologies critical

• Improvements in ‘early warning’ systems needed

• The need to build ‘control networks’



(2) Entomopathogenic Nematodes

Widely used to control:

• Vine Weevil – Strawberry, HNS
• Sciarid Flies – Mushroom
• Weevil Pests – Forestry
• Chafers – Turf Grass

Constraints:
• Generally require temperatures 

above 10 oC
• Contact with pest is key



Effect of nematode ‘conditioning’ on virulence (% insect mortality) of 3 EPN species
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Guy et al., 2017, Biological Control



(3) Entomopathogenic Fungi
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(3) Botanicals



Potential for bio-pesticide applications to field crops? 

• Entomopathogenic nematodes have some potential for application in 
field crops - demonstrated ability on important pests

• Temperature constraints for Entomopathogenic Fungi

• Advances in the field scale application technology of these products 
is promising

• Potential to access more botanical products (125 EU v 400+ US)

• Advances in the field scale application technology of these products 
is promising

• Cost and Efficacy will be a constraint



Potential issues with Biological control agents

Acknowledgment: https://records.NBNAtlas.org

• High specificity 

• Slow to act

• By 2010 there have 7000
introductions of exotic 
arthropod pests in 196
countries 

• Harmonia axyridis



Conclusions

• Economics need to make sense - Crisis will create opportunity

• Although the oldest form of crop protection, Biological Control  is still in its 
commercial infancy

• Recent investments by large crop protection companies has made more products 
available

• Realistically there is limited potential for biological products in field crops

• New technologies needed for BCAs (RNAi, Crispr gene editing), but most likely 
will compliment them

• Continued pressure on reducing MRLs in food crops will see an increase in 
alternative pest control strategies
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