
1/26/2026

1

LEVELI NG UP PEST  
CONT ROL WIT H BIOS!

Julie Graesch 
Technical Services Manager
585-505-3684
julie.graesch@bioworksinc.com 

P R E S E N T A T I O N  P R E V I E W   

Integrated Pest Management: 
• Biopesticides 
• Natural enemies 

Compatibility 

Arthropod programs:
• Thrips 
• Aphids
• Mites

,mass trapping 
,sanitation

I N T E G R A T E D  P E S T  M A N A G E M E N T B I O P E S T I C I D E S

Biochemical Microbial

TWO BROAD CATEGORIES

Biopesticides are pest control materials 
based on naturally occurring 
substances or microorganisms, are 
considered environmentally friendly, 
and often have lower toxicity to 
humans and non-target organisms than 
traditional chemical pesticides. 

Biochemical:

• Botanicals: azadirachtin, essential oils, pyrethrins, terpenes, plant extracts

• Toxins: spinosad, avermectins, spider venom peptide, chitosan

• Semiochemicals: pheromones

• Other: mineral oil, insecticidal soap, diatomaceous earth, citric acid

Microbial:

• Fungus: Beauveria, Metarhizium, Cordyceps (Isaria), Hirsutella

• Bacteria: Bacillus thuringensis (Bt), Burkholderia, Chromobacterium

• Nematodes: Steinernema, Heterorhabditis

• Virus: Granuloviruses, nucleopolyhedroviruses

Multiple MOAs:

Infection

Parasitism

Suffocation

Cuticular degradation 

Nerve/muscle 

Growth 

Disrupt midgut membranes 

Induced resistance 

Unknown or non-specific

B I O I N S E C T I C I D E S :  
A C T I V E  I N G R E D I E N T S  &  T H E I R  M O D E  O F  A C T I O N  

Thrips
• Orius insidiosus
• Amblyseius cucumeris
• Amblyseius swirskii
• Stratiolaelaps scimitus
• Dalotia coriaria
• Steinernema feltiae

Aphids
• Aphidius colemani
• Aphidius ervi
• Aphidius matricariae
• Aphelinus abdominalis
• Aphidoletes aphidimyza
• Chrysoperla rufilabris

Whitefly
• Encarsia formosa
• Eretmocerus eremicus
• Amblyseius swirskii
• Dicyphus hesperus
• Delphastus catalinae

Mites (spider, broad)
• Amblyseius cucumeris
• Amblyseius californicus
• Amblyseius andersoni
• Amblyseius swirskii
• Phytoseiulus persimilis

Flies: fungus gnats, shore fly
• Steinernema feltiae
• Steinernema carpocapsae
• Dalotia coriaria
• Stratiolaelaps scimitus

C O M M O N  P E S T S  &  T H E I R  N A T U R A L  E N E M I E S
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From: Technical Reference Guide For Greenhouses and Nurseries, GGS Pro

Photo by Julie Graesch

Ch
em

ic
al

 In
se

ct
ic

id
es

 
Bi

oi
ns

ec
tic

id
es

Natural Enemy Compatibility?

I N T E G R A T I N G  C H E M I C A L  &  B I O P E S T I C I D E S

Biopesticide Compatibility?

Biological programs ≠ no chemicals:
• Intelligent timing and use

• Prevent pest resistance
• Preserve natural enemies and pollinators
• Enhanced safety (workers, environment)

U S E  O F  C H E M I C A L  P E S T I C I D E S  I N  I P M

Compatibility is an important part of integrated pest management!

• Physical (jar test)

• pH requirements

• Microbial compatibility

• Natural enemy compatibility

C O M P A T I B I L I T Y

pH = 8+

pH = 6.2

N A T U R A L  E N E M I E S  &  C O M P A T I B I L I T Y  O F  
C H E M I C A L  P E S T I C I D E S / B I O P E S T I C I D E S

Photo by Matt Foertmeyer

Photos by Julie Graesch

B I O P E S T I C I D E  C O M P A T I B I L I T Y  W I T H  N A T U R A L  E N E M I E S  

Just because it’s a biopesticide doesn’t mean its safe for 
natural enemies 

• Soaps and horticultural oils: indiscriminately kill but leave no 
harmful residue

• Great for knock down and spot sprays 
• Botanicals:

• Azadirachtin: needs to be ingested 
• Pyrethrins: harsh on natural enemies, short residue 
• Essential oils: depends on active and inert ingredients 

• Toxins: spinosad, avermectins harsh on beneficials 
• Entomopathogenic fungus:

• Generally safe for mites – unless oil-based formulation
• Higher impact on insects like Orius

Reference to any specific commercial product 
by trade name, trademark, manufacturer or 
otherwise does not constitute or imply its 
endorsement, recommendation or favoring by 
BioWorks.  

T H R I P S  
N A T U R A L  E N E M Y  
C H E M I C A L  
C O M P A T I B I L I T Y  
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I M P O R TA N T  C O N S I D E R AT I O N S  W H E N  U S I N G  
N AT U R A L  E N E M I E S

• Dipping to reduce pressure and exposure

• Using short term/no residue biopesticides 

• Spot treat hot spots

• Natural enemy application method  

• Timing of application – spray then release 

First line of defense (bios): 
Biopesticide dips/spray/drench:
• Biochemical: Soaps, botanicals, horticultural oils, 

essential oils, toxins, etc.
• Microbial: entomopathogenic fungus & nematodes, 

bacteria, virus
Natural enemy releases:
• Foliar:

• Amblyseius cucumeris
• Amblyseius swirskii
• Orius insidiosus

• Soil:
• Dalotia coriaria
• Stratiolaelaps scimitus
• Steinernema feltiae

Second line of defense (chems):
Conventional application:
• Avid (abamectin)
• Hachi-Hachi (tolfenpyrad)
• Mainspring (cyantraniliprole)
• Overture (pyridalyl)

What about Fungicides?
Affirm (polyoxin D zinc salt)
Heritage (azoxystrobin)

W E S T E R N  F L O W E R  T H R I P S  P R O G R A M

References to any specific commercial product by trade name, trademark, manufacturer or 
otherwise does not constitute or imply its endorsement, recommendation or favoring by BioWorks.  

Infographic by Vineland 
Research & Innovation Center

D I P P I N G :  S T A R T  C L E A N  S T A Y  C L E A N

• Reduces initial pest load

• Sets bio-programs up for success

• Better coverage than spraying

D I P P I N G  R O O T E D  &  U N R O O T E D  C U T T I N G S  S U F F O I L - X  K I L L S  A L L  L I F E  S T A G E S  
O F  T H R I P S

*

*
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Rose Buitenhuis, Vineland Research & 
Innovation Center. Trial funded by AFE
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Days after Treatment
Untreated PRINCIPLE WP Low (1 lb / 100 gal.)

PRINCIPLE WP Medium (1.5 lb / 100 gal.) PRINCIPLE WP High (2 lb / 100 gal.)

Botanigard WP (1 lb / 100 gal.)

Dr. Luis Cañas
Associate Professor & Director of CFAES International Programs
The Ohio State University

RESEARCHER

• Management of Thrips (Frankliniella occidentalis) on Zinnia 
(Zinnia elegans ‘Queeny Red Lime’). Five replications per 
treatment.

• All treatments applied as foliar sprays on days 0, 7, 14, and 
21. 

• Containerized plants on greenhouse benches. 
• Temp. between 63 – 86 F (17 – 30 °C), RH 52 – 91%. 

METHODS

• By 3 days after initial application, PRINCIPLE WP low and 
high rates significantly reduced thrips populations compared 
to BotaniGard WP. 

• All PRINCIPLE WP rates significantly reduced thrips 
populations by day 28 by over 70%.

CONCLUSIONS

THRIPS on ZINNIA
PRINCIPLE WP

October 2024

*

*

*

A P H I D S  First line of defense (bios): 
Biopesticide dips/spray/drench:
• Biochemical: Soaps, botanicals, horticultural 

oils, essential oils, toxins, etc.
• Microbial: entomopathogenic fungus & 

nematodes, bacteria, virus
Natural enemy releases:
• Foliar:

• Aphidius colemani
• Aphidius ervi
• Aphidius matricariae
• Aphelinus abdominalis
• Aphidoletes aphidimyza
• Chrysoperla rufilabris

Second line of defense (chems):
Conventional application:
• Hachi-Hachi (tolfenpyrad)
• Altus, Kontos, MainSpring

A P H I D  P R O G R A M S

https://www.greenhousecanada.com/the-gloves-are-off-for-foxglove-aphids-32516/
22

I D E A L  TA N K  M I X E S  

Azadirachtin,  mineral oils & 
botanical oils can provide quick  
knockdown and synergistic efficacy 
with products containing Beauveria, 
Cordyceps or Metarhizium!

G R E E N  P E A C H  A P H I D S  O N  S W E E T  P E P P E R S  –
G R E E N H O U S E  T R I A L  

Dr. Eric Clifton
R&D Manager, BioWorks Inc.RESEARCHER

• Management of Green Peach Aphids (Myzus persicae) on 
Sweet pepper (Capsicum annuum ‘Mini Yellow’).

• Six replications per treatment.
• Two treatments applied as foliar sprays on days 0 and 7.
• Containerized plants on greenhouse benches.

METHODS

• EpiShield (0.1%) alone provided significant suppression of 
aphids by 10 days after treatment (66%).

• B. bassiana BW149 WP (1 lb / 100 gal.) + EpiShield (0.1%) 
tank mix provided significant aphid suppression starting 
day 3 after treatment and provided up to 86% aphid 
suppression by 10 days after treatment.

CONCLUSIONS
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*
Due to their fast life cycle, it’s 
important to tank-mix EPF  
with IGR’s like azadirachtin 

B. bassiana BW149 WP (1# / 100 gal.)

B. bassiana BW149 WP (1# / 100 gal.) + EpiShield (0.1%)
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Photos by Julie Graesch

P O T A T O  A P H I D S  K I L L E D  B Y  S U F F O I L - X  T W O S P O T T E D  S P I D E R  
M I T E  P R O G R A M  

First line of defense (bios): 
Biopesticide dips & sprays:

• Insecticidal soaps, botanicals, horticultural 
oils, essential oils, toxins, etc.

Natural enemy release: 
• Phytoseiulus persimilis 
• Amblyseius californicus 
• Amblyseius andersoni 
• Feltella acarisuga

Second line of defense (chems):
Conventional: 

• Floramite SC, Shuttle O, Hexygon
• Avid, Pylon, Judo, Kontos

References to any specific commercial product by trade name, trademark, manufacturer or 
otherwise does not constitute or imply its endorsement, recommendation or favoring by 
BioWorks.  

T W O S P O T T E D  S P I D E R  M I T E S  K I L L E D  B Y  S U F F O I L - X

Twospotted spider mites
before sprays

Twospotted spider mites
5 minutes after sprays
90-95% kill 1-2 DAT

E P I S H I E L D  O  
EpiShield = clove and peppermint essential oils. 
Modes of action including suffocation, 
desiccation, and paralysis

T W O S P O T T E D S P I D E R  M I T E ,  H I G H  T U N N E L  T O M A T O  
A U B U R N  U N I V E R S I T Y,  A L ,  2 0 1 9
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Evaluation Date

Control
SuffOil-X, 2%
TetraCURB Concentrate, 2%
Phytoseilus persimilis, 50/m2
SuffOil-X, TetraCURB Conc., P. persimilis rotation

Weekly applications for 6 weeks

Take home: 
• Applications of mineral & botanical oils 

offer effective management of TSSM

• Rotation of oils & predatory mites is an 
effective mgmt. strategy 

Mertoglu G., (2019). Evaluation of biorational insecticides against 
twospotted spider mite (Acari: Tetranychidae) on Tomato. Thesis 
submitted to Graduate Faculty of Auburn University. 

T A K E  H O M E  M E S S A G E

• Use all the tools in the IPM toolbox 
• Biopesticides are an integral part of chemical 

& natural enemy-based IPM programs

• Check compatibility of all inputs 

• Develop a program 
• Application timing is important  
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Julie Graesch 
Technical Services Manager
585-505-3684
jgraesch@bioworksinc.com 

THANK YOU! 

Title: Leveling up Pest Control with Biologicals

• Interested in incorporating biologicals but not sure how or where to start? This presentation will 
cover basics, compatibility, and example IPM programs using biopesticides, natural enemies and 
chemical pesticides for management of common greenhouse and nursery pests.

• Most of the growers that provided responses mentioned mites, aphids and thrips all of which 
have great bio program options. I should be able to cover all three but I will see once the 
presentation comes together. Feel free to provide suggestions.

C U C U M B E R  B E E T L E  M A N A G E M E N T  

IPM Tools: 
• Floating row covers 
• Exclusion netting 
• Pheromone traps 
• Foliar applications: 

• Spinosad 
• Pyrethrins 

• Soil drench: 
• Spinosad 
• Azadirachtin 
• Heterorhabsitis bacteriophora
• Beauveria bassiana
• Metarhizium anisophilae

Application timing: 
• Adults overwinter, emerge and lay eggs 

• Foliar spray 
• Larvae present for 2-3 weeks

• Use degree days to get exact timing
• Multiple generations per year  

• Drench root zone around susceptible crops
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