
Managing Disease and Insects in 

Strawberry with Biopesticides

Best practices for handling and applying 

biofungicides and bioinsecticides for managing 

diseases and pests in strawberry
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We Are Not the Only Organisms 

That Love Strawberries…
~200 species of pests are known to attack 

strawberries

• Insects/mites/animals/gastropods:

– Slugs, fruit flies, chafers, root weevils, thrips, 

beetles, lepidoptera, mites, aphids, whitefly...

• Diseases: 

– Xanthomonas, Pseudomonas, Downy mildew, 

Alternaria, Anthracnose, Fusarium, 

Rhizoctonia, Pythium, Botrytis, 

Phytophthora…
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Environmental Working Group (EWG) 

The Dirty Dozen 

1. Strawberries 

2. Spinach 

3. Kale 

4. Nectarines 

5. Apples 

6. Grapes

The Clean Fifteen 

1. Avocados 

2. Sweet corn 

3. Pineapples

4. Sweet peas

5. Onions

6. Papaya 

7. Eggplants 

8. Asparagus 
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9. Kiwi 

10. Cabbage

11. Cauliflower 

12. Cantaloupes

13. Broccoli 

14. Mushrooms 

15. Honeydew melons

https://experiencelife.com/article/ewg-releases-2019-dirty-dozen-and-clean-fifteen-lists/

7. Peaches

8. Cherries

9. Pears 

10. Tomatoes 

11. Celery 

12. Potatoes

• Organization dedicated to protecting human health and environment 

• In 2019, >90% of produce tested + for 2 or more pesticide

Strawberries topped the Dirty Dozen list 3 years in a row

https://experiencelife.com/article/ewg-releases-2019-dirty-dozen-and-clean-fifteen-lists/


What’s on My Food?

• STRAWBERRIES

• 45 Pesticide Residues Found by 

the USDA Pesticide Data 

Program

4http://www.whatsonmyfood.org/

http://www.whatsonmyfood.org/


1. Manage pesticide residues/resistance

2. Low REIs and PHIs

3. Safer for workers, consumers, & 

environment

– Many exempt from tolerances and 

MRLs

4. Improve plant, soil and environmental 

health over time with continued use

5. Consumer demand
5

Why Biopesticides?



Biopesticides Can't…

• Offer 100% protection

• Work at high disease/insect pressures

• Cure/eradicate insect/diseases

• Last indefinitely

– Environmental extremes

• UV and temperature 

– Frequent applications, especially on foliage
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Factors Affecting Biopesticide Efficacy: 

Coverage

• Incorrect timing and 

poor coverage are 

primary causes of 

biopesticide failure

• Directed spray nozzles 
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Statewide IPM Program, U of CA Ag & Natural Resources, Publication 3351



8

Factors Affecting 

Biopesticide Efficacy: 

Shelf Life

• Typically shorter than 

chemicals 

– Many are living organisms 

• Know storage requirements

– Storage location 

– Storage temperature



Factors Affecting 

Biopesticide Efficacy: 

Chemical Compatibility 

1. Physical compatibility

– Jar test

– Avoid multiple inputs

2. Spore viability
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Biopesticides & 

Dipping 

• Immediately before planting 

• Trichoderma, Beauveria bassiana, 

horticultural oils, beneficial nematodes, 

plant proteins 

• Direct and total coverage 

– Reduces pest pressure 

– Allow plants to quickly acclimate

– Minimize transplant shock
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Efficacy of Beauveria bassiana against 

the tarnished plant bug in Strawberry 
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• INRS-Institut Armand Frappier, Canada

• 4 weekly applications

• Populations declined after each applicaiton 

• Bb conidia die from UV exposure

– Importance of regular applications



Managing Strawberry Pests with 

Chemical Pesticides and

Non-Chemical Alternatives

Surendra Dara, 2016

• B. bassiana provided management 

for L. hesperus when used in 

combination with azadirachtin or 

chemical pesticides

• Microbial pesticides in 

combination/rotation with chemical 

pesticides can reduce the volume of 

chemical pesticides 
12



Late season control of 

TSSM in Strawberry 

2014
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• University of FL-IFAS

• 2 Treatments applied

• SuffOil-X significantly 

reduced TSSM
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Total Fusarium Wilt Severity over Time
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Fusarium Wilt in Strawberry

Significantly reduced Fusarium
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Significantly reduced PM



10/1/2020 17

F

A

+102% AB

+90% C

+74%

A

+94%

D

+50%

ABC

+87%

F

+6%

E

+32%

0

0.2

0.4

0.6

0.8

1

1.2

N
o

n
-T

re
a
te

d
 C

o
n

tr
o
l

S
td

 C
h

e
m

 P
ro

g
ra

m
(P

ri
st

in
e

-P
ro

c
u

re
-Q

u
in

te
c

)

M
ilS

to
p

 2
.5

K
a

lig
re

e
n
 2

.5

M
ilS

to
p
 2

.5
-P

ro
c

u
re

B
o

tr
yS

to
p

 2
-M

ilS
to

p
 2

.5

M
ilS

to
p

 2
.5

+
O

N
-G

a
rd

 0
.2

5
%

R
e

g
a

lia
 3

2

M
ilS

to
p

 2
.5

-R
e

g
a

lia
 3

2

T
o

ta
l 

M
a

rk
e

ta
b

le
 Y

ie
ld

(m
e
a
n

 l
b

 p
e

r 
p

la
n

t)

Effect of Treament Program on
Total Strawberry Marketable Yield

(Watsonville, CA)
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Take Home Message

• Biopesticides:

–Effectively manage insects 

and disease when used 

properly

–Reduce chemical inputs 
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Julie Graesch
BPM – Insect Management
jgraesch@bioworksinc.com
Cell: 515-370-2299


