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*Value $2.3 billion for fresh market strawberries in

2011

eAbout 88% of strawberries produced in the US
come from California

*Total acreage 37,336 acres in 2011



Presenter
Presentation Notes
-California is the largest producer of strawberries in the U.S., accounting for 89% of the total
value of the strawberries crop in 2009.
-Value of $1.8 billion for Cal strawberries in 2010
-2011 acreage for fall and summer plantings.
-Yield based on 37608 acres X 31.9 tons/acre in 2010


Strawberry pests

Lygus bug

UE Statewide [P Project s
€ 2000 Regents, University of California - @ ZDDDJ Regents, University of CalTTg




Strawberry pests
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Seasonal occurrence of lygus bug

Conventional strawberry field (second year)
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Second year conventional by Black Rd & Mahoney Rd.  N 34o 54.635' W120o 29.152'.  (Jose Castillo)
6/16/09: Wild mustard out of bloom and had fewer Lygus.
6/24/09: Wild mustard in bloom again. There were several perennial pepper weeds that had most of the Lygus.
7/1/09: Perennial pepper weed that had most of the Lygus.

Not clear if any of the chemicals worked.  Malathion and Dibrom seemed to have worked on the nymphs towards the end.  Adults were not affected.



Seasonal occurrence of lygus bug

Organic strawberry field
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Organic field. Black Rd & Hwy 1,  N 34o 52.564'' W120o 28.982'.  Elevation 211.92'.  (Dave Peck).

Pesticide information was never given.  Populations are relatively low compared to the conventional fields.

There was a decline in Lygus after wild mustard was removed, but numbers increased afterwards.  Since alfalfa was not sampled much while sampling wild mustard, it is difficult to know the impact.


Current pest management practices

 Chemical pesticides and to a limited extent
insecticidal soaps, oils, pyrethrin, spinosad, and Bt

e Release of predatory mites is also common




Potential of entomopathogens

 Entomopathogens like Beauveria bassiana are
pathogenic to most of the strawberry pests

e California Central Coast weather is favorable for
entomopathogens



Presenter
Presentation Notes
-One pathogen for all the pests and possible protection against plant pathogens.


“Potential of entomopathogens
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 Workshops: Share the experience at the workshop where growers said they learned a lot about lygus and their management  (biology, modes of action, rotating chemicals, pesticide resistance)
UCCE resources: Advisors, checking the samples, brochures



Strawberry pests-entomopathogens

e Strawberry plant structure is ideal
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Presentation Notes
-Mild temperatures, foggy weather, condensation on the foliage, plant is close to the bed and spread out
-Average maximum temperature is 64 to 75F for Santa Maria. 60-74F for Watsonville



Acres treated with insecticides in strawberries

Insecticide | 2006 | 2007 | 2008 | 2009 | 2010 _

Acres treated with different insecticides

Qil 690 7,408 20,204 36,957 53,860
Novaluron (Rimon) 24,497 41,149
Fenpyroximate (Akari) 41,149
Sulfur 129,069 139,486 134,076 146,790 157,125
Naled (Dibrom) 18,681 23,819 33,916 51,937 44,587
Spiromesifen (Oberon) 10,375 16,225 18,439 22,485 29,404
Fenpropathrin (Danitol) 20,217 21,272 25,688 27,885 21,229
Abamectin (Agri-Mek) 13,024 16,962 26,103 29,751 35,876
Total 191,366 217,764 238,222 278,848 288,221

Total amount of pesticides in pounds (fungicides, insecticides, and herbicides used)

9,394,745 9,669,764 9,918,143 10,041,462 10,972,995

Pesticide Use Report Data 2010, CDPR
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Second year conventional by Black Rd & Mahoney Rd.  N 34o 54.635' W120o 29.152'.  (Jose Castillo)
6/16/09: Wild mustard out of bloom and had fewer Lygus.
6/24/09: Wild mustard in bloom again. There were several perennial pepper weeds that had most of the Lygus.
7/1/09: Perennial pepper weed that had most of the Lygus.

Not clear if any of the chemicals worked.  Malathion and Dibrom seemed to have worked on the nymphs towards the end.  Adults were not affected.



=
Pesticide use in California strawberries-2009

Bifenazate Unclassified Acramite, Floramite 17,353 35,480
Bifenthrin Pyrethroid Brigade 4,485 41,235
Chlorpyrifos Organophosphorus Lorsban 11,323 11,384
Fenpropathrin Pyrethroid Danitol 9,243 27,783
Malathion Organophosphorus Malathion 144,417 76,208
Methomyl N-methyl carbamate Lannate 6,104 7,641
Naled Organophosphorus Dibrom 48,723 51,689
Spiromesifen Keto-enol Oberon 5,338 22,477
Total 246,986 273,897

Pesticide Action Network North America
http://www.pesticideinfo.org/DS.jsp?sk=1016
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Second year conventional by Black Rd & Mahoney Rd.  N 34o 54.635' W120o 29.152'.  (Jose Castillo)
6/16/09: Wild mustard out of bloom and had fewer Lygus.
6/24/09: Wild mustard in bloom again. There were several perennial pepper weeds that had most of the Lygus.
7/1/09: Perennial pepper weed that had most of the Lygus.

Not clear if any of the chemicals worked.  Malathion and Dibrom seemed to have worked on the nymphs towards the end.  Adults were not affected.
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Possible microbial control strategy

* [ncorporating microbial control into IPM

e Foliar application —alone and along with chemical
pesticides

 Endophytic colonization of the strawberry plants

* Colonized B. bassiana against

-European corn borer on corn (Lewis and Cossentine, 1986,
Lewis and Bing, 1991)

-Banana weevil on banana (Akello et al, 2008)
-Other reports

e Laboratory, greenhouse, and field studies
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I do not believe in the results from the other reports.


=
How entomopathogenic fungi infect insects
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-One pathogen for all the pests and possible protection against plant pathogens.


O
Assay with B. bassiana and chemicals

*Objective
*Use reduced rates of chemicals along with B. bassiana

*Treatments

*0.19 Ib/ac or 1X10’ conidia/ml of BotaniGard 22 WP

(label rate 1/2-2 Ib/acre)

*1/5 the label rate of
oActara-thiomethaxam (1 pt/ac) - neonicotinoid
oAza-Direct-azadirachtin (2 grt/ac) - IGR
oDanitol-fenpropathrin (11 oz/ac) - pyrethroid and
oDibrom-naled (1 pt/ac) - organophosphate
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Actara-thiomethaxam is neonicotinoid
Danitol-fenpropathrin is synthetic pyrethroid
Dibrom-naled is organophosphate


ith B. bassiana and chemicals

Assay W




Assay with B. bassiana and chemicals
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Assay with B. bassiana and chemicals
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A grower has tried this recently and reported good results with fenpropathrin (full rate) and B. bassiana.


Conclusion

e Certain combinations of reduced rates of chemicals and
B. bassiana were effective in bioassays




O
Endophytic colonization

eInoculation
*200 ml suspension of 1X10°, 1X10'° or 1X10%!
conidia by applying at the plant base

*Fungal isolates
eCommercial isolate, GHA
eCalifornia isolate, SfBb1l

*Sampling
1, 3, 6 and 9 weeks after inoculation
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Presentation Notes
Preliminary study was conducted with root dip, dry conidia mixing in potting medium and pouring conidial suspension at the plant base.


Endophytic colonization

*Rinsed, surface-sterilized and rinsed the plant material
*Plated plant tissue on selective medium
*Plated rinsate on medium to verify contamination
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Endophytic colonization

Leaves

No B. bassiana detected in controls
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Conclusion

e B. bassiana successfully colonized strawberry plant and
persisted for up to 9 weeks after inoculation

e |mpact of colonized fungus on herbivores needs to be
evaluated




Large commercial field IPM trial 2012

3132

BEDS

Treatments:

. Untreated control

. Assail 70 WP (3 oz/ac) in 50 gal

. BotaniGard WP (2lb/ac) in 50 gal
. BotaniGard WP (2lb/ac) + Molt-X (8 fl oz/ac) in 50 gal

. BotaniGard WP (2lb/ac) + Danitol 1/2 label rate (5.3 fl oz/ac) in 50 gal
. BotaniGard WP (2lb/ac) + Assail 1/2 label rate (1.5 oz/ac) in 50 gal

. AzaGuard (8 fl oz/ac) in 50 gal

. AzaGuard (16 fl oz/ac) in 50 gal

. Rimon (12 fl oz/ac) + Brigade (16 oz/ac) in 50 gal
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Experimental period: July-August, 2012
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Large commercial field IPM trial 2012
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Large commercial field IPM trial 2012

mO0DAT mI-6 DAT mII-5DAT m III-5DAT

4-5 Instar Lygus

# insects/20 plants
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Large commercial field IPM trial 2012

B ODAT =1-6 DAT mII-5DAT m IlI-5DAT Adult Lygus
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Large commercial field IPM trial 2012

B ODAT =1-6 DAT mII-5DAT m IlI-5DAT All stages of Lygus

15

# insects/20 plant




Conclusion

e B. bassiana has a potential for strawberry pest
management




Compatibility of B. bassiana and fungicides

Lab assay with mealworms (Tenebrio molitor), B. bassiana, and
some common strawberry fungicides




Compatibility of B. bassiana and fungicides
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LSD


Conclusion

e Some fungicides are compatible with B. bassiana

e Appropriate time intervals for fungicide and B. bassiana
applications need to be determined




Conclusion

*Microbial control has a good potential in strawberry IPM
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