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• A genus of >200 parasitic herbaceous plants
• Orobanche spp (aka Phelipanche spp).

• Broomrapes are root parasites (attach below ground)
• Holoparasites = derives all carbon from a host plant
• Plants lack chlorophyll

• Usually yellow- or straw-colored

• Some broomrapes have narrow host range, but others have a 
much wider host range

• At high density, can greatly reduce yield or even result in crop 
failure
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• At least two species have been detected in CA tomato fields
• Branched broomrape (Orobanche ramosa)  - “A-listed”
• Egyptian broomrape (Orobanche aegyptiaca) – “Q-listed”

• First report in North America – Solano Co. in 2014

• Branched broomrape has been reported on-and-off for several 
decades in CA

• Egyptian broomrape has a wider host 
range (~23 crops grown in CA!) and 
may be an even more serious risk
• Potential for non-crop risks too



• “A” listed
• A pest of known economic or environmental detriment that is not 

known in CA or is present in limited distribution that allows for 
the possibility of eradication or successful containment

• Subject to state enforced action involving eradication, quarantine, 
regulation, containment, rejection or other holding action

• “Q” listed
• An organism or disorder suspected to be of economic or 

environmental detriment, but whose status is uncertain because 
of incomplete identification or inadequate information.

•

https://www.cdfa.ca.gov/plant/ipc/encycloweedia/winfo_weedratings.html
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 CDFA - “A-listed” quarantine pest

 Can be devastating in other countries

› Up to 70% yield loss in tomato

› Annual damage of $200 million in Turkey, $5 million in 
Israel
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Climate similarity Diversity of hosts

Cabbage, carrot, sunflower…

Easy dispersal of 
dust-sized seeds

Seed size: 0.2-0.4 mm

Hidden belowground

~Two/third of its life

Tomato root

Attachment

High seed longevity

> 30 years in the soil

High Risk of Spread in California

Lack of control 
options in California 

Empty toolbox
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Early detection and rapid response: most cost-effective 
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• Scouting, reporting, quarantine, crop destruct…

• We do not currently have data on suppression/control of 
branched or Egyptian broomrape with CA-registered 
pesticides
• Both species have been detected in conventional processing 

tomato fields; suggests little (or incomplete) efficacy of registered 
herbicide programs

• Quarantine treatments are based on soil fumigation

• Minimizing spread will be key in the short-term
• Will need to develop mitigation approaches for our systems



• Israeli cooperators have been working on broomrape 
management for several decades
• Eizenberg and others

• Weed is not eradicated, but is managed to an acceptable level
• Management is based on carefully-timed and –placed herbicides 

to disrupt key broomrape life stages
• Uses a Decision Support System known as PICKIT

• Sequential herbicide treatments applied based on growing degree 
day modeling

• Takes into account severity of the broomrape infestation



PICKIT: a Decision Support System for Egyptian Broomrape Management
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Eizenberg & Goldwasser, 2018: Plant Disease, 1477-1488
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How PICKIT Works:
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Success with PICKIT: $4,731/ha increase in net revenue

Untreated control
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• Herbicide approaches
• Based on Israeli-developed PICKIT system
• Will need efficacy and crop safety data under CA 

production systems to facilitate registration

• Modeling species/system
• Confirm and fine-tune thermal time modeling for 

decision-support

• Evaluation of soil disinfestation approaches
• Fumigants, biosolarization, etc.

• Detection and identification 
• Sensor technologies

• Equipment sanitation approaches



• Project collaborators
• CTRI, UCCE, UC Davis, Newe Ya’ar Research Center

• Funding sources
• California Tomato Research Institute
• USDA-IR4 and CDFA-DPR grants
• CDDA – Specialty Crop Block Grant funding
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