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Objective

 Evaluate the weed control efficacy of Intelligent 
weeders in lettuce. 

 Evaluate soil disinfestation with band steam in 
lettuce and spinach.



Auto weeders
 Designed to be labor efficient weeding 

machines
 Guided by machine learning (Farmwise, 

Stout)

Stout cultivator,                    Farmwise ‘Titan’



Evaluations

 Evaluations of Stout, and Titan on 
commercial fields and field station 

 Replicated 4 times and arranged in a RCBD
 Weed control and hand weeding times



Weed control & hand weeding 
times - Farmwise 

Treatment Weed 
removal

Hand 
weed

Trial 1 % Hr/A
Titan 69.0 a 10.9 b
Standard 0.2 b 19.9 a
Trial 2
Titan 31.7 a 9.8 b
Standard 0.1 b 11.2 a

Richard Smith – On farm assessments 



Percent weed control & hand 
weeding times – Farmwise Titan

Treatment Weed 
control

Hand 
weed

% Hr/A
Titan 91.3 a 10.6 b
Standard 67.1 b 23.4 a

Fennimore – field station



Weed control & hand weeding 
times - Stout 

Treatment Weed 
removal

Hand 
weed

Trial 3 % Hr/A
Stout 98 a 4.6 b
Standard 2 b 11.4 a
Trial 5
Stout 99 a 4.6 b
Standard 0 b 11.5 a

Richard Smith – On farm assessments 



Percent weed control & hand 
weeding times - Stout 
Treatment Weed 

number
Hand 
weed

Yield

1,000/A Hr/A Tons/A
Stout 90 b 30.4 b 25.2
Standard 786 a 78.3 a 25.2

Fennimore - field station



Cultivation summary
• Farmwise Titan reduced hand weeding is 

reduced 13 to 45% and resulted in 32 to 69% 
weed control

• Stout reduced hand weeding 60 to 62% and 
resulted in 89 to 99% weed control



Seed lines disinfested with steam
Steam is 
injected into 
intra row soil



Seed lettuce into the disinfested band
Weed emergence 
and lettuce drop 
inoculum is reduced 
in intra-row 

Weeds outside 
seedline can be 
cultivated out.  



Seed lettuce into the disinfested band



Salinas Field steam tests
 Lettuce – steam applied 7/7/21, planted 7/12/21, 

harvested 9/17 & 9/22. 
 The field station trials were replicated 4 times and 

arranged in a RCBD
 Commercial lettuce steam trial in a fusarium 

infected field 7/9/21



Data collected
 Weed control, weeding times
 Pathogen control: Pythium spp., Sclerotinia minor, 

Fusarium oxysporum lactucae 
 Lettuce yield



Weed densities & hand weeding 
times in lettuce – Arizona steamer

Treatment Weed 
densities

Weed time

1,000/A Hr/A
Steam 0 b 9.8 b
No steam 536.8 a 117.9 a



Lettuce drop, INSV & yields –
Arizona steamer

Treatment Lettuce 
drop

INSV Yield 

Number per 50ft Tons/A
Steam 4.8 b 4.3 b 42.3 a
No steam 12.3 a 12.3 a 30.4 b



Summary
 Steam controls weeds and Pythium spp. inoculum
 Steam significantly reduces lettuce drop 

microsclerotia
 Steam boosted lettuce yield in our 2021 trial
 Steam applied in commercial field near Salinas with 

Fusarium history: No steam 3734 CFU, Steam 198 
CFU 
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Objectives 2022
• Combine steam with standard cultivation for 100% 

weed control and 0% handweeding
• Evaluate soil disinfestation with steam in lettuce and 

spinach for control of soilborne diseases and weeds. 

Yuma, AZ 
3/4/22


	Physical Weed Management Systems for Leafy Greens
	Objective
	Auto weeders
	Evaluations
	Weed control & hand weeding times - Farmwise 
	Percent weed control & hand weeding times – Farmwise Titan
	Weed control & hand weeding times - Stout 
	Percent weed control & hand weeding times - Stout 
	Cultivation summary
	Seed lines disinfested with steam
	Seed lettuce into the disinfested band
	Seed lettuce into the disinfested band
	Salinas Field steam tests
	Data collected
	Weed densities & hand weeding times in lettuce – Arizona steamer
	Lettuce drop, INSV & yields – Arizona steamer
	Summary
	Acknowledgments
	Objectives 2022

