
1

MFGA Summer Trial Gardens 

Tour  August 10, 2017

Debbie Palumbo-Sanders

Technical Services

dpalumbo-sanders@bioworksinc.com



1. PREVENTATIVE-
this is a numbers game

2.  Dealing with another crop-

LIVING ORGANISM
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Usage of Biocontrol
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1. Low REIs and PHIs

2. Safer for workers, consumers, & environment

- Many exempt from tolerances and MRLs

3. Reduce development of resistance to synthetic or 

single mode of action pesticides 

– no known resistance to multiple-MOA biopesticides

4. Improve efficacy of chemical- and bio-pesticides

5. Improve plant, soil and environmental health over 

time with continued use

6. Consumer demand / better price for crops in market

Why Growers Start and 

Continue to Use Biopesticides
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Misconceptions and 

Myths of Bioinsecticides

BUT….

• They do not work as well as synthetic products

• They are incompatible with synthetic products

• They do not have a good shelf-life

• They never cause phytotoxicity

• Single applications are enough

• We do not really know how they work (a black box)
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How they do it

Extract of 

Reynoutria sachalinensis 

Giant Knotweed

Image by Nick Kurzenko
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Inhibition of spore germination

No Biofungicide

How they do it

Bacillus subtilis strain QST 713 Cease® BioWorks

Bacillus amyloliquefaciens strain D747 DoubleNickle55® Certis
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Streptomyces lydicus WYEC 108 Actinovate® SP Natural Industries

Streptomyces griseoviridis  Strain K61 Mycostop® AgBio

Gliocladium virens GL-21 SoilGard® Certis

Trichoderma harzianum  Rafi strain T-22 

Trichoderma virens  strain G-41 RootShield® PLUS BioWorks®

How they do it

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwi01o73-aLNAhXJdz4KHYfqCDAQjRwIBw&url=http%3A%2F%2Farchive.bio.ed.ac.uk%2Fjdeacon%2Fmicrobes%2Fpenicill.htm&psig=AFQjCNGHIyyKrhiWO9wc-txnJzxviCO5Fw&ust=1465836845078703
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SEM of MilStop Treated and Untreated Powdery 
Mildew Spores

How they do it

potassium bicarbonate MilStop® BioWorks

potassium bicarbonate Kaligreen® Toagosei

+ surfactant



8/31/2017 9

Example: Beauvaria bassiana 

strain GHA

• Mortality is not immediate, 

takes 3-7 days

• Sporulation is not a measure of 

efficacy
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How they do it

Beauvaria bassiana strain GHA BotaniGard® BioWorks

Metarhizium anisopliae  Strain F52 Met 52® Novozymes

Paecilomyces fumosoroseus atrain FE 9901 NoFly® Natural Industries

Isaria fumosorosea Apoka  Strain 97 Preferal® SePRO

Isaria fumosorosea  Strain 97 PFR-97® Certis



Sunlight

Respiration / Transpiration

Respiration / Transpiration

Evaporation

Pre-emulsified

Other Oils

How they do it

SuffOil-X
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Streptomyces lydicus WYEC 108 Actinovate® SP Natural Industries

Streptomyces griseoviridis  Strain K61 Mycostop® AgBio

Gliocladium virens GL-21 SoilGard® Certis

Trichoderma harzianum  Rafi strain T-22 

Trichoderma virens  strain G-41 RootShield® PLUS BioWorks®

How they do it
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• Think proactive or 

preventive  

• Obtain accurate 

diagnosis of the problem 

to select the right 

products 

• Follow label instructions:  

rates, timing, safety, 

storage

• Use the appropriate 

formulation for the job.

General Best-Use Practices

Ask about compatibility
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• Know the active ingredient

• Test new products on a 

small scale before going 

“all out”

- Integrate rather than 

replace

• Proper application

• Pay attention to shelf life 

and  storage 

conditions/limits

General Best-Use Practices
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Dipping Plant Material
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Dipping Plant Material
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Dipping Plant Material
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Dipping Plant Material
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Dipping Plant Material

4 gallons
RootShield

2 quarts 

water

BotaniGard

22WP

Mix Well
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Dipping Plant Material

4 gallons
RootShield

2 quarts 

water
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100 mil into 2 gallons cool water, aerated, 

out of direct sun.  Each 5 gallons will need 

apx.19 million nematodes or 1 ½ quarts 

from the 2 gallon bucket.

Dipping Plant Material
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Dipping Plant Material
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Dipping Plant Material
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Dipping Plant Material
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Dipping Plant Material
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Dipping Plant Material
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Dipping Plant Material
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Dipping Plant Material
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Dipping Plant Material
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Dipping Plant Material
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Dipping Plant Material

REFERENCE THE FULL LABEL

RootShield ® WP Biological Fungicide   
ACTIVE INGREDIENT: 
Trichoderma harzianum Rifai strain KRL-AG2* ......................................... 1.15% 
OTHER INGREDIENTS: ........................................................................ 98.85% 
TOTAL: ................................................................................................... 100.00% 
*Contains at least 1.0 x 107 colony forming units per gram dry weight. 
EPA Reg.No. 68539-7     Net Contents: 1 lb, 3lb, or 30 lb 
EPA Est. No. 068539-NY-001 
KEEP OUT OF REACH OF CHILDREN 

CAUTION
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Dipping Plant Material

RootShield WP

Personal Protective Equipment (PPE): Applicators and other 

handlers must wear long-sleeved shirt and long pants, 

waterproof gloves, and shoes plus socks. When dumping or 

opening bags, or other operations where dusts may be created, 

mixer/loaders and applicators must wear a dust/mist filtering 

respirator meeting NIOSH standards of at least N-95, R-95, or P-

95. Repeated exposure to high concentrations of microbial 

proteins can cause allergic sensitization. Follow manufacturer’s 

instructions for cleaning/maintaining PPE. If no such instructions 

for washables, use detergent and hot water. Keep and wash PPE 

separately from other laundry.
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Dipping Plant Material

AGRICULTURAL USE REQUIREMENTS
Use this product only in accordance with its labeling and with the Worker Protection Standard, 40 CFR part 

170. This standard contains requirements for the protection of agricultural workers on farms, forests, nurseries, 

and greenhouses, and handlers of agricultural pesticides. It contains requirements for training, 

decontamination, notification, and emergency assistance. It also contains specific instructions and exceptions 

pertaining to the statements on this label about personal protective equipment (PPE) and restricted entry 

interval. The requirements in this box only apply to uses of this product that are covered by the Worker 

Protection Standard. 

For enclosed environments: There is a restricted entry of zero (0) 

hours for this product when applied as a soil application via soil 

drench, in-furrow spray, transplant starter solution, dip, soak, or 

chemigation when used in enclosed environments such as 

glasshouses and greenhouses. 

RootShield WP
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Dipping Plant Material

?
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Decision-Making 

Considerations

Cost in Use:  actual cost to use a product in a program:

• Product cost

• Cost per application:  product, labor, and equipment

• Number of applications per crop

• Number of diseases or pests controlled by product

Actual Benefits:  direct and indirect

• Cost savings:  Same or improved efficacy with lower cost in use

• Increased productivity:  low REI, low/no PHI

• Greater plant safety (low phytotoxicity)

• Greater worker safety

• Lower resistance to conventional fungicides and insecticides

• Greater compatibility with other inputs



Thanks for listening

Debbie Palumbo-Sanders

dpalumbo-sanders@bioworksinc.com
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