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Biological control agents in the soil habitat

Entomopathogenic fungi

Viruses

] @ Free-living soil microbes
Entomopathogenic nematodes@ Kergunteuil ét al 2016



Biological Pesticide Market
[~ 1.5+% of global pesticide market]

data, Courtesy BPIA



Biopesticide use is growing

Biopesticide Growth Outpaces
Chemical Growth
(15.6% vs. 1.3% CAGR)
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Courtesy Bill Stoneman, Biopesticide Industry Alliance



2016 and 2017 Surveys of California vegetable growers

What Kind of Biocontrols Do You Use?

41.5%

34.9%

30.8%

45.0% 25.6%
40.0% 23.1%
35.0% 38.8%
30.0%
25.0%
20.0%
15.0%
10.0%

5.0%

0.0%

Beneficial insects Biopesticides Biostimulants Biochemicals (plant Idon't currently use
(microorganisms that (biclogical products extracts, PGRs, etc.) biocontrols
control pests) that focus on plant
health ratherthan pest
control)

M 2017 Response Perentage W 2016 Response Percentage

Vegetable Grower magazine





http://en.wikipedia.org/wiki/File:Metarhizium_anisopliae_infected_cockroach_(PLoS).jpg

Mycoinsecticides:
110 active, commercial products in 2006

(~160 in 2017 )

BotaniGard ES

BotaniGard ES

B. bassiana
40%

EIOLOGICAL INSECTICIDE

AGTTVE CORETITUENT,
D gl Mpvemivieion gk ver popition spores
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Faria and Wraight Biological Control 43 (2007) 237-256



Pyraclostrobin Prothioconazole Fluazinam Tebud
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Pyridine Dirivates

Germany grants emergency approval for BASF’s
bioinsecticide Velifer on potato
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Entomopathogenic fungi, Ascomycetes

* Mode of action — direct * Low risk for resistance development
penetration into the host — Multiple modes of action
Adhes:on Cuticle degradation  Nutrient assimilation Stress management
Mad genes * Pr1,2&4 * Nrrl * HSPgenes
* Hydgenes * chigenesl1-4 * (Crrl * Hogl
* SsgA *  cyp52x1 * Mestl e (Cp15
*  cwpl0 *  MrSkn7 « ATM1
* cag8 *  MrpacC *  mrGAT

. ngh dlver5|ty and ea5|ly mass- produced




Typical steps of entomopathogenic fungi development

Arthropod

Adhesion NITNXN
host

Germination nL"1) oo

Appressorium — np2Tn NN
Enzymatic degradation and

high mechanical pressure

Penetration peg n2'1Tn

o1'7OxColonization
Fungi breakthrough n91an 1NN nx"O

Conidiogenesis na1in

10
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Deliver them more efficiently with better spray approaches

Spraying leaf undersides to control whitefly
using drop nozzles at canopy level, directed

horizontally and backwards

| High volum
orchard sprayer

e %

ULV oil spfays w1th spinning disk sprayer
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N'Y7IN119 1I9'Y
Oil-based
formulation
Increases
efficacy
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Bateman et al . 1993. Annals Appl Biol

Water
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— to stress insects’ immunity V=0
LNH, NH
N

— alter behavior
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Japanese beetle

Medeiros , Mota, Jaronski 2009
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Honeybees, Bumblebees vectoring Beauveria to
flowers

Dissemination of Beauveria bassiana by Honey Bees
(Hymenoptera: Apidae) for Control of Tarnished Plant
Bug (Hemiptera: Miridae) on Canola

US/Canada registration bf BotaniGard 22WP bee vectoring
Biobest “Flying doctors” program
Bee Vector Technologies system
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Spray treebark over which
gypsy moth larvae ,

Asian longhorned beetles
must crawl

Spray mosquito resting
habitat (resting boxes
in urban area) with spores

Put the spores where larvae
(e.g. cherry fruit fly) fall to
pu pate (Cossentine and Jaronski)
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MADE IN GERMANY

7 Origin of the active substance:
Germany!

BIOLOGICALLY EFFECTIVE

7 Attract-and-kill strategy against the
wireworm!

PROTECTION FROM THE
7 BEGINNING

The spreading takes place during the
planting!

ATTRACAP granulate

“. 5o

o‘g‘ 9

c0® oo 0
: C0,®

CAN BE COMBINED WITH
FUNGICIDES

V4
Compatible with Monceren Pro,
Monceren G, Proradix, Funguran
progress and Cuprozin progress!

BI0CARF

"0LOGICAL PLANT PROTECT gy
~

BIOCARE Award 2016
for the ATTRACAP® project

Innovationspreis 2016 WRG
des Landreises Gottingen S

BIOCARE project support
by:

* Bundesanstalt fir
78S | Landwirtschaft und Emahrung

ATTRACAP®: Protection against the wireworm



