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Ecological Innovations



Select plants that optimize biological pest control 

Choice Longevity (AFLI)

family species

Floral 

Nectar

depth

Hoverfly

E. balteatus

Hoverfly

E. balteatus

Lacewing

C. carnea
Parasitoids

References parasitoids

(species)

Apiaceae Ammi majus 0 + + + - Geneau et al., unpubl. (Microplitis mediator)

Apiaceae Coriandrum sativum 0 + + +/- Vattala et al., 2006 (Microtonus hyperodae)

Apiaceae Daucus carota 0 +/- + ++ + Winkler et al., 2009 (Cotesia glomerata)

Apiaceae Foeniculum vulgare 0 + + + Winkler et al., 2009 (Cotesia glomerata)

Apiaceae Heracleum spondylium 0 +/- + +/- Winkler et al., 2009 (Cotesia glomerata)

Apiaceae Pastinaca sativa 0 + + ++ +/- Foster & Ruessink, 1984 (Meteorus rubens)

Polygonaceae Fagopyrum esculentum 0 + + + + Winkler et al., 2009 (Cotesia glomerata)

Boraginaceae Borago officinalis 0 - + ++ - Nilsson et al., unpubl. (Trybliographa rapae) 

Ranunculaceae Ranunculus acris 0 + + - Kehrli & Bacher, 2008 (Minotetrastichus frontalis)

Caryophyllaceae Gypsophila elegans 1 +/- + ++

Asteraceae Matricaria chamomilla 1 +/- + + - Nilsson et al., unpubl. (Trybliographa rapae)

Asteraceae Achillea millefolium 1 +/- + +/- - Wäckers 2004 (Cotesia glomerata)

Asteraceae L Cichorium intybus 1 - - +

Asteraceae Chrysanthemum segetum 2 +/- + +

Asteraceae Anthemis tinctoria 2 - +/- +/-

Asteraceae Leucanthemum vulgare 2 +/- + - Wäckers 2004 (Cotesia glomerata)

Asteraceae Tanacetum vulgare 2 - - +/-

Asteraceae Calendula officinalis 3 - - Rahat et al., 2005 (Trissolcus basalis)

Asteraceae Centaurea cyanus (+EFN) 3 +/- + ++ +/- Winkler et al., 2009 (Cotesia glomerata)

Asteraceae Helianthus annuus (+EFN) 3 + +

Asteraceae Cosmos bipinnatus 4 - - +/- + Rahat et al., 2005 (Trissolcus basalis)

Malvaceae Malva sylvestris 4 - - -

Boraginaceae Phacelia tanacetifolia 4 +/- +/- +/- - Irvin et al., 2007 (Gonatocerus spp.)

Fabaceae Medicago sativa 4 - - - Kehrli & Bacher, 2008 (Minotetrastichus frontalis)

Fabaceae Vicia sativa  (+EFN) 4 - + ++ Geneau et al., unpubl. (Microplitis mediator)

Fabaceae Lotus corniculatus 4 - -

(Wäckers and van Rijn, 2012)Targeted Flower Margins



The Hoeksche Waard: a Success Story
(since 2004)

90% reduction in insecticide use 
in cereals and potatoes

➢ 800 km (flowering) field margins
➢ 97 farmers (1/3 of all farms)
➢ Waiting list



Optimizing Ecosystem Services in Terms of Agronomy and Conservation (2008-2013) 

ECOSTAC.CO.UK

File:FeraLogo.PNG

NFU Home

Growing Wild

http://upload.wikimedia.org/wikipedia/en/c/c1/FeraLogo.PNG
http://www.nfuonline.com/
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Targeted Flower strips 

Our largescale projects in the Netherlands, Belgium, UK, Switzerland and Germany
have shown that informed use of Functional AgroBiodiversity (FAB) on farms

- Increases biodiversity
- Can reduce pesticide use by 90 %

- Can increase yields by 10-30%



Example 2: Food Supplements
Paradigm shift:

Allows to establish biocontrol
before the pest arrives!



Onion Thrips 
(Thrips tabaci)

Conventional
4 insecticide treatments 

No insecticides
2 pollen applications

Food supplements to support 
natural pest control?

Example Onions
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Yield:
Diameter + 8%
Weight +15% 



Image result for double edged sword

Image result for weaver ant nest

Image result for wild cotton plant

http://www.pbase.com/antjes/image/112085472.jpg

Ants: A Double-Edged SwordExample 3: The problem of ant-tending

https://www.google.be/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=https%3A%2F%2Fwww.flickr.com%2Fphotos%2F97500360%40N04%2Ffavorites%2F&bvm=bv.136593572,d.bGs&psig=AFQjCNHqtsFzjr83JCWMy2qtwDRE5l5Z8w&ust=1477422321957183
http://www.google.be/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwii-62rjenOAhWJvxQKHWX1C8wQjRwIBw&url=http://antark.net/ant-life/ant-nests/attachment/weaver-ant-nest-leaves/&psig=AFQjCNH9zcD_3zhTUNhpXDTgTdYdVBwROg&ust=1472645246370650
http://www.google.be/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjYjP-jg_HPAhVDVxoKHYroALYQjRwIBw&url=http://sealitsoc.blogspot.com/2011/12/wild-cotton.html&psig=AFQjCNEdc2kTAEqYwj-FYANx9obX-ixxtQ&ust=1477315446081009
http://www.google.be/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCMDF5Jm0ocgCFYHMGgodYD8K-g&url=http://fourfeetandmore.blogspot.com/2009/05/ant-milking-aphids.html&bvm=bv.104226188,d.d2s&psig=AFQjCNEONW8XsV9wkcrCDnAR7ZHocgyQQA&ust=1443793530099427
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Image result for dead caterpillar

By eliminating ants... We also lose a powerful ally

in pest control

http://www.google.be/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjatK_RouzPAhWG1hoKHQIgDY4QjRwIBw&url=http://metro.co.uk/2015/01/31/this-ant-is-the-arnold-schwarzenegger-of-the-insect-world-5043579/&bvm=bv.136499718,d.d2s&psig=AFQjCNFnm84zwLC3K_4CRm3M4io-zphCoA&ust=1477152125416701


Ant Distraction

Photo Dirk Sanders



Ant Distraction



Citrus Trials 2015



Enhanced parasitism by Anagyrus pseudococci



Ant distraction in vineyards (mealybugs)



Rosy Apple Aphid (2021, the Netherlands)
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http://upload.wikimedia.org/wikipedia/commons/a/a4/Milestone_Batemans_Bay_NSW_18.JPG

Pronematus ubiquitus (Pu)

Example 4: A new group of mites for pathogen control
Dominiek Vangansbeke, Marcus Duarte, Juliette Pijnakker, Rob Moerkens, Alfredo Benavente

http://www.google.be/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=UYlKx4SjqOM2DM&tbnid=hiE4Wg4NLBGdZM:&ved=0CAYQjRw&url=http://commons.wikimedia.org/wiki/File:Milestone_Batemans_Bay_NSW_18.JPG&ei=jl0pU7PTCKqw0AXW84CgCw&bvm=bv.62922401,d.bGQ&psig=AFQjCNFEef-9I_oBH4vSE0SzUPkH0tEZvA&ust=1395305995131352


Current predatory mites: Phytoseiidae

Pronematus: Tydeoidae

Phytoseiidae



Focus on Tomato Russet Mite (TRM) 



Why is there no biocontrol solution for TRM?

Trichomes

Tydeodae: mites sized for tomato
- Pronematus ubiquitus
- Homeopronematus anconai



Pronematus ubiquitus: not just any mite

Unique characteristics:

- Size
- Omnivore. Can feed on 

- Small arthropods (stages)
- pollen
- fungi
- Plant sap

- Can be used preventatively
- Large populations



Pronemite: records (own collections)

- Belgium (tomato, cucumber, pepper, blackberry)
- Netherlands (tomato, grape, blackberry)
- Germany (grape)
- France (blackberry)
- Spain (grape, blackberry)
- Portugal (grape)
- Morocco (tomato)

P. ubiquitus has a cosmopolitan distribution on all 

continents (except Antarctica), including North 

America (Acuña-Soto et al., 2017; Denmark and 

Porter, 1973; Mcgregor, 1932), South America (De 

Sousa et al., 2015; Fiaboe et al., 2007), Europe 

(Kumral and Çobanoğlu, 2015; Vela et al., 2017), 

Africa (Abou-Awad et al., 1999; Ueckermann and 

Grout, 2007), Asia (Baradaran and Arbabi, 2009; 

Barbar, 2016; Gerson, 1968), and Oceania 

(Maynard et al., 2018) (In: Van De Velde et al., 

2021).



Tomato Russet Mite population
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Cucumber



Grapes



Strawberry?
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92%

1%

99%
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93%

32%

68%

Candit kresoxim-methyl (strobilurine)
Malvin 3a,4,7,7a-tetrahydrophthalimide
Candit kresoxim-methyl (strobilurine)
Frupica mepanipyrim
Vacciplant laminarin
Frupica mepanipyrim
Takumi Cyflufenamide
Vacciplant laminarin
Signum boscalid + pyraclostrobin
Vacciplant laminarin

% plants with 
mildew Infection 





Thank You

Ecological Innovations
Sustainable solutions waiting to be discovered
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