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• Obligate parasitic plants that attach to host roots.

• At least two species have been detected in CA tomato 
fields.
• Branched broomrape (Orobanche ramosa)  - “A-listed”

• Egyptian broomrape (Orobanche aegyptiaca) – “Q-listed”

• Branched broomrape has been reported on-and-off for 
decades.

• Egyptian broomrape has a wider host range (~23 crops 
grown in CA!) and may be an even more serious risk.

• First report in North America – Solano Co. in 2014, 
2017 (and in 2025).

Interesting sidenote:  Orobanche cumana reported in Washington in 
August 2025.  First in North America.
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WHAT ARE WE DOING ABOUT IT?
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• Since ~ 2020, about half Brad’s program’s effort has been focused on 
broomrape in processing tomato.

• Currently, staff focused on:
• Vulchi/Fatino – project lead for field chemigation and variety 

testing.
• Hossieni – project lead for lab, greenhouse, CRF projects; 

especially QAC sanitizer evaluations and biology/modeling work.
• Bhusal – chemical management with foliar products.
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FIELD STUDIES

• Herbicide, chemigation and PGR testing 

• Resistant tomato varieties (grafted varieties also)

• Tomato planting date trials

• One fumigation trial (failed in 2021, planning 
reboot in 2026)

LAB STUDIES

• Sanitizer efficacy on seed  

• (closely coordinated with Swett lab 
“Team Clean Machine” and CTRI)

• Germination stimulants

• Flooding, fertilizer impacts

GREENHOUSE AND CRF

• Tomato cultivars, alternate hosts 

• Biology, phenology, GDD

• Germination stimulants

FIELD STUDIES | GREENHOUSE AND CRF | LAB STUDIES
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Mean broomrape clusters per plot in a 2024 small plot 
research trial near Woodland, CA - In most of our small plot research, 

rimsulfuron chemigation
at US rates reduces broomrape 
emergence by ~70-86%

- However, in 2025 all treatments 
except MH performed poorly (not 
shown)

- Need to understand what 
happened in the 2025 
chemigation treatments

- MH was extremely effective in the 
2025 “stacked” treatment

- Working with manufacturer 
and IR4 to pursue MH 
further.  
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Broomrape clusters per plot from 2024 chemigated 
Matrix demonstration study in Yolo Co., CA 

Fatino and Hanson
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 | PGR TRIALS | 

No. Treatment

Cumulative broomrape 

counts per ploti

Trial 1 Trial 2

1 Untreated control 41.25 aii 0.25 a

2 Matrix® (1.33 oz/A ×3) 33.25 a 0 a

3 Sprout-Stop® (28 fl oz/A ×6) 0.5 b 0 a

4 Sprout-Stop® (21 fl oz/A ×2 + 28 fl oz/A ×4) 0.25 b 0 a

5 Sprout-Stop® (32 fl oz/A ×6) 0.5 b 0 a

6 Sprout-Stop® (28 fl oz/A ×2 + 32 fl oz/A ×4) 0 b 0 a

7 Sprout-Stop® (28 fl oz/A ×8) 0 b 0 a

8 Outrider® (1.75 oz/A, PPI) + Matrix® (1.33 oz/A ×3) + Sprout-Stop® (32 fl oz/A ×6) 0.25 b 0 a

P value 0.0003 0.459

Trial 1 transplanted April 9, Trial 2 planted May 13

Bhusal and Hanson
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 | RESISTANT VARIETIES | 

• FIELD

• Thus far, no clear differences among commercial cultivars in larger scale demo or 
replicated plots

• Have tested some research materials (cultivars and/or grafted); thus far, data 
have mostly been negative or inconclusive due to planting date challenges

• GREENHOUSE

• Two GH runs of top ~20 PTAB varieties

• Minimal differences in total parasitism

• Have some small studies with research materials ongoing in GH
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 | DELAYED PLANTING DATE

Fatino, Vulchi, Bhusal, and Hanson

 1 

early late mid

2024
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 | DELAYED PLANTING DATE

Hosseini, Mesgaran, Hanson (analyses in process)

more broomrape
less broomrape
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ALTERNATE HOSTS | 

• Small-scale in broomrape greenhouse

• So far, 34 crops from 11 families evaluated

• Double-cup system (1 Liter pots) and potting media 
with ~50 broomrape seed at planting/transplanting

• Data are categorical (high/med/low/non) based 
on number of replicate pots with attachments 
or emergence observed

• Goal: ID “hosts”, “non-hosts”, “false hosts”

 
 

Figure 1. Infestation outcomes of 34 crops in host screening (8 replicates per crop). Number of 

crops classified based on infestation proportion: Not Host (0%), Low (1–25%), Medium (26–

50%), and High (>50%).  
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| GERMINATION STIMULANTS |

Collaborations with Striga 
researchers in Saudi Arabia (KAUST)

• Tested in field in 2025 
• Inconclusive results due to planting date
• Will regroup in 2026

• New GH and lab work underway



CHEMIGATION DISCUSSION
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• The Matrix chemigation protocol
• Three applications via buried drip irrigation

• (Note: spraying Matrix was not effective for broomrape management)
• Each application 1.33 oz product per acre.  = 4oz product per acre per yr.

• The 24c label indicates 30, 50, and 70 days after transplant.
• My current rec is to start earlier, more like 20, 30, and 40 DATP
• However, it will be better to base on GDD models

• Why?  What are we trying to achieve?  Balance:
• starting early enough to control early broomrape
• Spacing the treatments to accommodate relatively short half life
• Get treatment efficacy for long enough to control late broomrape (but not longer than necessary after 

germination stops)
• The phenological stages depend on temp, not days.  This is a challenge for using DATP models in a crop 

like tomato



RIMSULFURON EFFICACY AT DIFFERENT BROOMRAPE STAGES
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Day 1

First herbicide application

Day 7

Second herbicide application
Day 14

Third herbicide application
Day 29

Matrix drench applied 3x, 
beginning early attachment
(visible small turbucle)

Matrix drench applied 3x, 
beginning later attachment
(turbucle dia up to1 inch but
but no shoot elongation)

Matrix drench applied 3x, 
beginning at early shoot
elongation)
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| BIOLOGY AND PHENOLOGY
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Branched broomrape attachment and emergence stages in a greenhouse experiment 
(data from 2021-22).
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| BIOLOGY AND PHENOLOGY

Branched broomrape emergence in field (data from 2022)  and predicted attachments (calculated 
based on GH relationship).
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| BIOLOGY AND PHENOLOGY
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Branched broomrape emergence in field (data from 2022)  and predicted attachments (calculated 
based on GH relationship).
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| BIOLOGY AND PHENOLOGY

Branched broomrape emergence in field (data from 2022)  and predicted attachments (calculated 
based on GH relationship).
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| BIOLOGY AND PHENOLOGY

Branched broomrape emergence in field (data from 2022)  and predicted attachments (calculated 
based on GH relationship).
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BROOMRAPE PREDICTION TOOLS
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Mesgaran team developed 1st pass GDD calculator tool 
based on earlier GH work.  
Will validate during 2026

Site still in development, will be on 
UC broomrape website by spring



RECOMMENDATIONS
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Follow Compliance Agreement recommendations
• Guidelines for producing tomatoes under broomrape risk.  Allows harvest while reducing 

risk to the industry

1. Know what BR is and train field staff to ID and report

2. Take steps to clean equipment between fields to reduce spreading seed to new 
sites/regions

3. Consider the Matrix chemigation protocol at recommended rates and timings. Risk 
reduction and/or management

4.  Plant known-infested or high-risk fields as late as feasible within your planting 
window

5. Scout and rogue fields to remove broomrape plants by early-flowering stage to 
reduce seed production.  Remove broomrape debris from field and dispose in landfill 
(do not compost)



INDUSTRY COORDINATED OUTREACH
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Industry coordination and engagement via California Tomato Research Institute
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