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Insight into Some Non-conventional 
Weed Management Tools for Use in 

Our Conventionally-minded Ag Systems



Why would we look at these 
“weird” weed control options?
• We have been conditioned to think of 

herbicides as our only real method of 
weed management (herbicide-centric)

• Most expect herbicides/traits to      
“solve” this problem of resistant        
weeds (techno-optimism)

• Waterhemp = resistance to 7 different 
herbicide site of action groups; Palmer 
= resistance to 9 groups (depressing)





How the Weed ZapperTM Works:
• Copper boom attached to front of tractor which 

electrocutes any plant that it contacts
• <110,000 watt generator attached to back of tractor
• Up to 15,000 volts translocating                                    

through plants contacted





What if we could do something about waterhemp
escapes once there are no longer any herbicide 
options? 



Initial Impressions of Electrocution 
as a Weed Control Tactic

1. #1 disadvantage – it can be dangerous!



2. The bigger the 
weed(s), the 
better!  And 
results are 
immediate.
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*Bars followed by the same letter within the same species are not statistically different

Influence of Growth Stage at the Time of 
Electrocution on Broadleaf Weed Control
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*Bars followed by the same letter within the same species are not statistically different

Influence of Growth Stage at the Time of 
Electrocution on Grass Weed Control



Response of Pigweed Species To Electrocution
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3. The height of the electrocution boom matters.

Influence of Electrocution Boom Height on Waterhemp Control
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Influence of Electrocution on Weed Seed Viability

*Based on viability of non-treated seed of that species

4. Can result in substantial reductions in weed seed viability.



Other things we think we’ve learned and/or are still working on…

• ↑waterhemp control has been associated with ↓ plant moisture
• No correlations with soil moisture content so far
• No negative effects on earthworms or soybean nodulation so far



Will On-combine Seed 
Destruction Devices 

Become “Standard” in 
the United States ?



The concept of impact mills and harvest weed seed 
destruction has been tried, tested, and adopted in Australia as 
a result of widescale multiple herbicide resistance in ryegrass.



Where will this market go in the United States?





Date of First Freeze, 2019

1. The earlier the frost(s), the better.  “Green” weeds 
with high moisture content have proven difficult.

On-combine Impact Mills for use in U.S. Soybean



2. Some degree of header loss of weed seed is likely to occur 
(~31% of available waterhemp seed in a field).

On-combine Impact Mills for use in U.S. Soybean



3. The majority of weed seed that enters the combine appears 
to make it into the seed terminator.   Approximately 94% of 
waterhemp seed that comes out of the Seed Terminator are 
damaged (= non-viable).  

On-combine Impact Mills for use in U.S. Soybean



On-combine Impact Mills for use in U.S. Soybean

4. There is also a significant fraction of weed seed that is 
directed into the grain tank.  



On-combine Impact Mills for use in U.S. Corn ?



We have observed significant fractions of weed seed loss at the header and grain tank.  But…



Influence of an On-combine Impact Mill on 
Weed Seed Return to the Soil at Corn Harvest

Keiser, Arkansas 2022
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On average across all the 
locations, fuel consumption 
was 3.9 gal/hour greater, 
engine load was 14.9% 
higher, and speed was 0.24 
mph slower when Seed 
TerminatorTM was on.

On average across all the locations, fuel consumption was 3 gal/hour 
greater, engine load was 5.6% higher, but there was no difference in 
productivity when the Seed TerminatorTM was on.

5. Combine Performance 

On-combine Impact Mills for use in U.S. Soybean



6. Significant reductions in the waterhemp seed bank 
were observed in 3 out of 5 locations. 

On-combine Impact Mills for use in U.S. Soybean



7. Current costs of these 
implements are 
approximately $60-75k 
(and falling). We found 
operating costs to be 
~$5/acre more than 
operating a conventional 
combine.

On-combine Impact Mills for use in U.S. Soybean



Will On-combine Seed 
Destruction Devices 

Become “Standard” in 
the United States ?



Autonomous Weeding/Use of Robots





Precision Sprayers



UAV Sprayers



Exploring the use of Sterile Pollen 
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