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Outline
• What is a green-on-green sprayer?
• How does Nevin Imagine this technology would be 

used in sugarbeet?
• Why EcoRobotix?
• Experiment 1: Evaluation of herbicide candidates.
• Experiment 2: Trouble shoot the operation of the 

sprayer.
• Experiment 3: Evaluation of sprayer performance.



What is a green-on-green sprayer?
• Green-on-green sprayers “only target” the weed.
• “Up to a 95% reduction in chemical costs”.
• Require advanced imaging and “deep learning”.
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What is a green-on-green sprayer?
• Green-on-green sprayers “only target” the weed.
• “Up to a 95% reduction in chemical costs”.
• Require advanced imaging and “deep learning”.
• You can make this simpler by only “learning” what 

the crop looks like.
• Each crop requires a different model.
• So far, these are all proprietary models.
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Why would this be a benefit in sugarbeets?
• Situation one: We can spray less herbicides.

• Save farmers money.
• Make the EPA happy.
• Make consumers feel good.

• Situation two: We can “only spray the weeds”.
• We can use herbicides that normally kill beets, 

and but only spray weeds.
• Plus have all the above benefits.
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Why Ecorobotix?

Photo Credit: John Deere 



• Swiss company
• “Deep learning” model 

already in use for 
sugarbeet

• 7.2 km hour-1

• 4 ha hour-1

• 6 m boom width.

Why Ecorobotix?



Ecorobotix
• Three “wings”.
• Each wing contains two 

camera/computer 
controllers.

• Each camera/computer 
controls 25 nozzles.

• Nozzles spaced 4 cm apart.
• Three-point mount + 

hydraulics + PTO to generate 
electricity.



Ecorobotix



Experiment 1: Evaluation of herbicides
Can we spray herbicides that would normally kill the 
beet, but selectively target a weed?
• Herbicides that won’t work:

• Herbicides that have soil activity.
• Atrazine, dicamba, most HPPD inhibitors

• Herbicides that are volatile.
• Dicamba, 2,4-D

• Herbicides that would be hard to gain EPA approval.
• Atrazine, dicamba, paraquat.



Experiment 1: Evaluation of herbicides
Can we spray herbicides that would normally kill the 
beet, but selectively target a weed?
• Herbicides that might work:

• Non-selective herbicides
• Glufosinate, pyridate

• Oraganic herbicides
• Axxe, sulfuric acid, acetic acid.

• Urea
• Older sugarbeet herbicides at high rates.

• Desmedipham, phenmedipham



Experiment 1: Evaluation of herbicides
• Fallow studies in 

March.
• Only targeting kochia.
• Three studies were 

conducted.
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Experiment 1: Evaluation of herbicides

• Poor performance
• Desmedipham, phenmedipham, pyridate, sulfuric 

acid, acetic acid, urea.
• Acceptable performance

• Axxe, glufosinate



• Experiment 2: Trouble shoot the operation of the sprayer.

Experiment 2: Trouble shooting



Experiment 3: Evaluation
• Experiment 3: Let’s make up a trial last minute.

• A failure to recognize weeds or beet is more likely with 
smaller plants.

Treatment Herbicide Timing
1 Check -
2 Urea 4 TL
3 Axxe 4 TL
4 Liberty 4 TL
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6 Axxe 2 TL fb 4 TL
7 Liberty 2 TL fb 4 TL



Experiment 3: Evaluation
• Experiment 3: Let’s make up a trial last minute.

• A failure to recognize weeds or beet is more likely with 
smaller plants.

Treatment Herbicide Timing
1 Check 4 TL
2 Urea 4 TL
3 Axxe 4 TL
4 Liberty 4 TL
5 Urea 2 TL fb 4 TL
6 Axxe 2 TL fb 4 TL
7 Liberty 2 TL fb 4 TL
8 Urea Ctl fb 2 TL fb 4 TL
9 Axxe Ctl fb 2 TL fb 4 TL
10 Liberty Ctl fb 2 TL fb 4 TL



Experiment 3: Evaluation
• April 23rd – Planting
• April 24th – PRE Application
• May 16th – Cotyledon Application
• May 22nd – 2 True Leaf Application
• May 30th – 4 True Leaf Application
• Visual Estimates of Control & Crop Injury: 2 TL, 4 TL, 2 WAT, 4 WAT, 6 WAT
• Stand Counts: 2 TL, 4 TL, 2 WAT
• Weed Density 2 WAT, 4 WAT, 6 WAT
• Weed Biomass: 6 WAT

• W058NT
• 136,000 plants ha-1, 55.9 cm rows
• Sand Loam, 8.0 pH, 2.2% OM



Experiment 3: Evaluation
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Experiment 3: Evaluation
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Axxe Liberty



Experiment 3: Evaluation

2 WAT

Urea Axxe



Experiment 3: Evaluation

4 WAT
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Experiment 3: Evaluation

What did we learn?
1. Glufosinate is probably the best option moving 

forward.
2. The sprayer is extremely easy to operate and use.
3. The sprayer is very good at distinguishing beets from 

weeds.
4. “Coverage” is better with smaller beets.
5. “Coverage” begins to suffer as beets become larger.



Experiment 3: Evaluation

Next steps.
1. 2025 we will be doing a field experiment to compare 

efficiency between the Ecorobotix, a shielded sprayer, 
and a cultivator; with group 15 herbicides.

2. The sprayer also has a “spray just the crop only” mode.
1. Potential SSBRI project.
2. Fungicide efficiency for rhizoctonia and cercospora.
3. Herbicide reduction on commercial fields.
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