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Farmers frequently...




Evolution of Modern Agriculture

| agricultdre. trimbleicor

* Bigger . * Automated
. Stronger Artificial Intelligence Easy to use
 Faster * Targeted




Real-Time Targeted Weed Management




Alternative Actuators




Mechanical Weed

Removal




Targeted Herbicide
Applications

cGreeneyem

TECHNOLOGY
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e Actuators and herbicides that
were not economically feasible
for broadcast applications may
be feasible on a targeted scale.

Ta rgeted * Alternative weed control

Weed options in reduced or no-till
systems.

Manhagement

* Opportunities to make
equipment lighter (less soil
compaction) with reduced
fossil fuel consumption
(climate change).




Targeted Weed Management
Only Effective if:

* Weeds density is low enough
that broadcast applications are
not required.

e Technology must be used
within an IWM

* Preemergence herbicides
may be required

 Weed density is high enough to
warrant action.

* Weeds occur in a non-uniform
pattern on a field scale.

There are herbicides registered
for use in the desired crop.

Weeds are not resistant to the
registered herbicides.



Integrate Targeted Weed Management
Technologies Into An IWM Program for Tomato




Objective: Apply herbicides only where needed to
adequately manage weeds.

Test Crop: Tomato



Real-Time Targeted Weed Management
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g ai/ha

PRE Bed-Top Herbicide Applications
(1/season)

SALE




UF [FLORIDA




POST Bed-Top Herbicide Applications
(1/season)

g ai/ha
S/ha










POST Row Middle Herbicide Applications
(4/season)

g ai/ha




g ai/ha

Total Applications
(6/season)

S/ha
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Purple nutsedge density in s
strawberry field




Nutsedge population:

98.2k




N . Targeted spray systems accurately detect and'ldentlfy
weeds

* Targeted spray systems significantly reduce herbicide
inputs and subsequently input costs

* Targeted spray systems reduce the potential for drift ix

and crop damage.

* Weed control with targeted spray systems is as
effective as standard industry practices

| * Spray systems can be used to monitor weed
populations over time.




Reduced herbicide use may
Targeted have unintended consequences:

Weed * Label changes

* Price increases

Manhagement

e Slowed product development




A.l. and Herbicide Resistance

f N\
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Could reduce
incidence due to the
use of alternative
herbicide products or

Could make it worse
if it slows product
development
and registration

non-herbicide tools.




* Improved targeting accuracy
for herbicide application
technology

* Continued improvements in

alternative end-effectors such
End-Effector as lasers, grit blasters, heat,

Development steam, etc, with an emphasis
on energy efficiency and field

hardening.

* Continued improvements in
targeted mechanical
cultivation.




* Improved weed and crop detection
models.

* Increase in the number and size of
open access image databases with

Where are labelled images.

Tarer) * Improved user interfaces to make it
WE going: easier for people with no
programming experience to train
deep learning models.

* Improved actuators

e Fully integrated systems
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