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Novel Weed Control Technology 
Where Do We Stand, Where Are We Going, 

And What Will It Take To Get There



Weeds in Perennial Crops
• Competition for water, light, nutrients (especially during the 

establishment phase)

• Large vegetation can impact the deposition of other crop 
protection chemicals

• Habitat for vertebrate and invertebrate pests

• Interfere with crop production and harvest operations

• Hazardous to human laborers



Herbicides Are Frequently 
Used For Weed Management



9,254 Farms in NYS
1.8 M Acres in NYS

2022 USDA Census of Agriculture





Why We  Ne e d To Adapt

533 unique cases of HR 
to 168 herbicides

Export Market

Consumer Perception Worker Protection, Crop Safety



Cost and speed of discovery and development

Finite target sites?



Novel Technology For Future Weed Management
• Westwood et al. (2018) Weed Management in 2050: Perspectives on the 

Future of Weed Science. Weed Science, 66:275. 

• Brainard et al. (2023) A survey of weed research priorities: key findings 
and future directions. Weed Science, 71:330.

• Korres et al. (2019) New directions for integrated weed management: 
modern technologies, tools, and knowledge discovery. Advances in 
Agronomy, 155:243.

• Monteiro and Santos (2019) Sustainable approach to weed management: 
the role of precision weed management. Agronomy, 12:118.

• Fennimore and Cutulle (2019) Robotic weeders can improve weed 
control options for specialty crops. Pest Management Science, 75:1767.



What Does the Future Look Like, Now?



Novel Weed Control Technology



Current Tools with 
New Delivery Mechanisms

Autonomous Tool Carrying Platforms

Naio Technologies Ted
Farm-ng Amiga

Burro





https://www.naio-technologies.com/en/home/



Naio Technologies GPS guided autonomous grape unit (TED)

https://www.naio-technologies.com/en/home/






Adaptable Tools
Hiller Optical Sprayer Mower Electric Weeder

https://www.naio-technologies.com/en/home/



https://farm-ng.com/











https://farm-ng.com/








https://burro.ai/






https://burro.ai/



New Tools
Electric Weeders

Zasso Electroherb Electric Weeder



ELECTRICAL WEEDING

First patents for electrical weed control 
devices were issued in the 1890’s and 
explored in sugar beets in 1980’s

The physical contact of the target plant 
with the high voltage electrodes 
establishes a current flow 

Generation of heat disrupts cells leading 
to tissues wilting and dying

Current can pass through roots resulting in 
“systemic” damage





https://zasso.com/



ZASSO, AC, 180 hz Frequency 30 kW power, 1200 kg

Generator, transformer Front-mounted applicators Metal, flexible electrodes

https://zasso.com/



People expect to see arcs and sparks…
But not in our NY trials (can be different in Western US)

https://zasso.com/






Weed Responses to Electricity
24 Hours After Treatment 1 Week After Treatment

https://zasso.com/



https://zasso.com/






Organic apple block at Cornell University in Ithaca, NY

Cornell organic orchard blocks are almost 
exclusively dominated by perennial weeds
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What  About  Crop and Soil He a lth?
No damage to trunks (except that one 
tree we hit…), no effects on canopy 
size, leafing out, bloom phenology

No impacts on soil physical, chemical 
or biological properties (microbial 

biomass, respiration, microarthropod 
density, diversity) 



What’s  Next?

• Repeat trials in mature organic apple blocks
• Economic analyses (monitoring time to weed, fuel 

use, maintenance expenses, etc…)
• Comparisons of electrical weeding versus 

autonomous mowing and robotic cultivation in newly 
established organic apples and grapes



Princ ipa l Collabora tors

Aleah Butler-Jones
PhD Student Cornell University

Marcelo Moretti
Oregon State

Brad Hanson
UC Davis



AI-Powered Technology
Weed Detection, Crop Row Detection, 

Crop-Weed Discrimination

AgriTech America Weed-IT





Sensor emits blue light

1

Blue light absorbed by 
chlorophyll

2

Chlorophyll emits near infra-red 
(NIR) in reaction to blue light

3

NIR signal received and 
analyzed by the sensor

4

Sensor triggers an affiliated nozzle 
to “turn on” and spray weeds 

5

No crop-weed discrimination, so fast when weeds and sensitive 
commodity tissue are separated in time/space



1 cm2 detection 
size at 15 mph

https://weed-it.com/





Interested in this system in perennial crops because of spatial separation and speed

1 2

3

4



Results to Date

https://weed-it.com/

Better POST performance when 
densities are low (part of an IWM 
program)

Reductions in POST herbicide use, 
but also dependent on weed density

Crop safety depends on crop 
(reduced damage potential in 
grapes, increased in blueberries, 
depending on herbicide)

Can be used for grape sucker 
control (good success in NY and NJ 
trials)



What  Next?
• More automation!

• Farm-ng is a robotics company focused on 
developing innovative, adaptable agricultural 
robots designed to assist farmers with tasks 
like cultivation, harvesting, and transportation. 

• Their flagship product, the Amiga robot, is a 
modular, electric-powered machine 
specifically designed for small and mid-sized 
farms.

• Swarm technology?



Valuable Mitigation Tool for 
Reducing Off-Target Movement?

“However, in site-specific cases, users may be able 
to…reduce per acre annual application rates and achieve 
associated mitigation points by using…precision spraying 

equipment that may allow for the use of less pesticide overall 
while maintaining an efficacious application rate.”



Princ ipa l Collabora tors

Thierry Besancon
Rutgers University

Terry Bates
Cornell Lake Erie Research and Extension Laboratory



Choose Your Fighter!



These companies (and others) are in the sector, but are they ready to WORK?



Que s t ions  We  Ne e d to As k About  Te chnology
COST – Units themselves, but also parts and services (money as well as time…if 
service providers are not local), cost of associated equipment, fuel expenditures, 
etc…

ADAPTABILITY – Western vs Eastern US, soils, farm sizes (e.g., acreage needed for 
adoption), field shapes, production conditions, etc…

INFRASTRUCTURE AND REGULATORY READINESS – Cellular and internet 
service, base stations (personal, public?), safety and transportation, etc…

CHANGING NATURE OF LABOR – Who will build, operate and service new 
technology, are we training them properly, what about recruiting from the people 
who know the job best, what about communities that have provided the labor that 
is being replaced



Funding and Support
• Interregional 4 Project
• New York State Ag and Markets
• New York Wine and Grape Foundation
• New York Vegetable Research Council and Association
• Genesee Valley Regional Market Authority
• New York Farm Viability Institute
• Cornell College of Agriculture and Life Sciences
• USDA Federal Capacity Funds
• USDA Organic Research and Extension Initiative
• USDA Specialty Crop Research Initiative
• USDA Crop Protection and Pest Management



Thank You!

Lynn M. Sosnoskie
lms438@cornell.edu
@vegfruitweedsci on Twitter
@specialtycropweedscience on Instagram
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