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• Fungicide applications must be 
timely and provide uniform 
coverage

• Unmanned aerial vehicles 
(UAVs) may have the potential 
to provide a more timely option 
for fungicide application 

• Few studies have been 
conducted comparing airplane 
and UAVs for application of 
fungicides in a large field 
setting

Introduction



Evaluate disease severity, spray coverage, 
and yield following a fungicide application 
from a plane vs. DJI Agras T40 UAV (@ 2 and 
4 GPA)

Objectives



Materials and Methods

Three locations:
• Green Ridge
• Mound City
• Truxton 

Two years of data at each 
location 

Individual plots: 
•  60’ or 90’ wide  
• 1,320 – 2,640 ft long

4 replications of each treatment 
at each location



• Cooperator selected products, rate, and timing
• The same fungicide treatment and additives were sprayed by 

the UAV (DJI Agras T40) and airplane at each location 
• Treatments were sprayed by the UAV at 2 and 4 GPA
• Plane sprayed at 2 GPA; model varied by location 

Materials and Methods



•Water sensitive cards placed on 
top and bottom of ear leaf (E), 
two leaves above the ear leaf 
(+2), and two leaves below the 
ear leaf (-2) at application

• Image J software used to 
determine percent coverage and 
droplet size

•Disease severity was evaluated 
at application, R3, and R6
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Materials and Methods



Average Fungicide Spray Coverage Across Top Cards
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*Bars within a location followed by the same letters are not different, LSD=0.05.



2024 Average Tar Spot Disease Severity at R6 
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*Bars within a location followed by the same letters are not different, LSD=0.05.



2024 Average Gray Leaf Spot Disease Severity at R6 
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*Bars within a location followed by the same letters are not different, LSD=0.05.



2024 Average Common Rust Disease Severity at R6 
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*Bars within a location followed by the same letters are not different, LSD=0.05.



2025 Average Southern Rust Disease Severity at R6 
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2024 Corn Yield Response to Treatments 
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• Plane application resulted in less coverage than UAV 
2 or 4 GPA applications at Green Ridge in 2024

•UAV 4 GPA application resulted in higher spray 
coverage than UAV 2 GPA or plane application at 
Mound City 

Conclusions



•UAV applications resulted 
in similar or lower disease 
severity by R6 across all 
locations both years

•Fungicide application with 
UAV resulted in higher 
yields than with plane at 
Truxton and Mound City 
(2GPA) but not Green 
Ridge for 2024

Conclusions



Comparison of UAV and 
Ground Sprayer for               

Pre-emergent Herbicide 
Application in Soybean



• Pre-emergent (PRE) herbicide programs are key to 
effective weed control in soybean production systems

•Unmanned aerial vehicles (UAVs) may have the 
potential to provide a more timely option for pre-
emergent herbicide application in certain adverse 
weather conditions

• Few studies have been conducted comparing ground 
sprayer and UAV with PRE herbicide applications

Comparison of UAV and Ground Sprayer for             
Pre-emergent Herbicide Application in Soybean



•Compare spray coverage, off-target movement, and 
weed control following a PRE herbicide application 
made with an Agras T40 UAV and ground sprayer

• Evaluate the effects of application volume and 
height above canopy on spray coverage, off-target 
movement, and weed control with the Agras T40 UAV

Objectives



Materials and Methods
Individual plots: 
•  25’ wide  x 200’ long
• 4 replications of each 

treatment
• Three site-years

PRE Herbicide Treatment:
• 6 fl ozs Zidua Pro / acre 

immediately after 
soybean planting 

UAV Treatments:
1. 2 GPA, 5’ height
2. 2 GPA, 10’ height
3. 5 GPA, 5’ height
4. 5 GPA, 10’ height

Ground Sprayer Treatments:
• Ground sprayer equipped 

with AIXR 11005 nozzles, 
calibrated to deliver 15 GPA 
at 8 mph and 27” boom 
height



Materials and Methods

• Water sensitive cards 
placed at 5 ft intervals on 
two lines perpendicular 
to the length of the plot 

• Water sensitive cards 
analyzed using ImageJ 
software

Ground Sprayer 
15 GPA

UAV 
5 GPA



gh
gh

d-h

def
def d

e-h e-h
gh ghgh gh

d d

d

de

e-h
gh

gh ghgh gh gh
e-h

e-h
fgh

gh gh gh hgh gh
fgh

e-h
e-h

fgh gh
gh gh ghgh gh

c

a

a b b

c

h h
0

5

10

15

20

25

30

35

40

-25 -20 -15 -10 -5 5 10 15 20 25

Sp
ra

y 
ca

rd
 c

ov
er

ag
e 

(%
)

Distance from Midpoint (ft)

5 GPA 10'

5 GPA 5'

2 GPA 10'

2 GPA 5'

Ground Sprayer

Spray Coverage by Treatment (Years combined)
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*Bars within timing followed by the same uppercase or lowercase letters are not different, LSD=0.05.
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Visual Waterhemp Control (Years Combined)
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Using NDVI as a Measurement 
of Weed Control



*Bars within timing followed by the same uppercase or lowercase letters are not different, LSD=0.05.
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• Spray coverage was higher for the ground sprayer compared to 
any UAV treatment across all locations within the swath width

• There were no differences in off-target movement between the 
UAV and ground sprayer

• Based on visual weed control, the ground sprayer provided 
greater weed control up to 42 days after emergence compared 
to all UAV treatments

• Based on NDVI, greater weed control was achieved with the 
ground sprayer compared to all UAV treatments in the 2025a 
location and compared to certain UAV treatments in the 2024 
location

Conclusions
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Weeds to 
Watch



Got Scouringrush?



Details: Evaluated 3 locations in 
WA for 3 yrs after the initial 
application
Treatment: ½ oz Finesse 
(chlorsulfuron + metsulfuron) + 2 
¼ lbs glyphosate (60 ozs Roundup 
Pwrmax 3) per acre
Timing: All treatments applied 
late-June / early-July
Results: At least 90% stem 
reduction 3 years after the initial 
treatment! Glyphosate alone was 
mostly ineffective; some control at 
highest rate (3 1/3 lbs/A)  

Got Scouringrush?



Got Scouringrush?



Kochia in Missouri?
An issue along railroads and roadsides in western MO for some time. 



Kochia in Missouri?
But not previously in corn and soybean…



Kochia in Missouri?
But not previously in corn and soybean…



Chinese Fountain Grass
Pennisetum alopecuroides



Chinese Fountain Grass
Pennisetum alopecuroides



Chinese Fountain grass Control with Spot 
Spray Herbicide Treatments (Cooper County, 2025)
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Spray Herbicide Treatments (Cooper County, 2025)
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***Bars followed by the same letter are not different.



Spring-applied Plateau                                         Spring-applied Facet

The degree of tall Fescue injury/kill with these treatments will be 
something to consider…



Early Planted Soybean Systems?



Early Planted Soybean Systems?
• Reducing the rate of the initial PRE 

herbicide was not an effective 
strategy.

• Delaying the PRE until 2 weeks after 
planting did not incur any weed 
management or yield penalty. But…

• The layered residual applied with 
the POST did not affect late-season 
weed density .

• Earlier planted soybean could 
improve suppression of later-
emerging weed species.



What does University Research 
say about See & Spray?



What does University Research 
say about See & Spray?

Details: 4 locations in AR for 2 yrs 

Treatment: targeted spray vs. 
broadcast in soybean

Results: 
• Targeted applications provided 

comparable weed control as 
broadcast.

• Targeted sprays slightly reduced 
soybean injury but no differences 
in yield.

• Targeted sprays saved amount of 
POST herbicides by 28 to 62%.  



What does University Research 
say about See & Spray?

Details: 1 field in AR for 3 yrs

Treatment: targeted spray with low 
and high sensitivity settings vs. 
broadcast in soybean

Results: 
• Lowest sensitivity settings 

resulted in higher weed density
• Relative to broadcast, targeted 

sprays resulted in average 
herbicide cost savings of $17.50 
to $52.28 per acre and reduced 
the area sprayed by ~40-50%. 



Group 12, phenyl ether class of 
herbicides. Sonar (fluridone) and 
Zorial also in this group.
Inhibits phytoene desaturase 
(PDS), a key enzyme in the 
carotenoid biosynthesis pathway. 
A “bleaching” herbicide.
Has been registered in Europe 
(cereal and pulse crops) since the 
1990s. Under review with EPA.
Would represent a new MOA not 
currently used in corn or soybean.

Potential New Product:
Diflufenican (Convintro)



Potential New Product:
Diflufenican (Convintro)

Pre-emergence waterhemp 
Control 4 wks after treatment 
averaged across 5 trials:

Diflufenican           79%
Balance + Atrazine          98%
Acuron                    100%



Potential New Product:
Diflufenican (Convintro)

Pre-emergence waterhemp 
control 8 wks after treatment 
averaged across 5 trials:

Diflufenican (0.16 lb/A) 85%
Fierce    98%
Metribuzin (0.25 lb/A) 69%                   



Potential New Product:
Diflufenican (Convintro)

Details: 6 locations in AR and MI

Treatments: 1) Boundary, 2) 
Fierce MTZ, 3) Warrant, 4) 
metribuzin, 5) diflufenican + 
metribuzin + flufenacet premix

Results: By 28 days after 
treatment, similar Palmer 
amaranth and waterhemp 
control was achieved with 
Boundary, Fierce MTZ and the 
diflufenican-containing premix



Potential New Product:
Diflufenican (Convintro)

Details: 6 locations in AR and MI

Treatments: diflufenican + 
metribuzin + flufenacet premix 
followed by different POST 
treatments and timings

Results: By 28 days after 
treatment, “the diflufenican-
containing premixture provided 
>90% control of Palmer amaranth 
and prickly sida.  However, 
common ragweed, common 
lambsquarters, morningglory 
species, and annual grass control 
was <80% at this timing.”



Dicamba in 2026?

Proposed Changes:
• 240 ft downwind buffer

• Spray solution must include an 
approved drift reduction agent and 
pH buffering volatility reduction 
agent added to the tank in higher 
percentages as temperatures 
increase

• No applications at temperatures 
about 95 F



Dicamba in 2026?
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App: ID Weeds (free download)                  Facebook: Mizzou Weed Science                       Twitter: @ShowMeWeeds

weedscience.missouri.edu

Email: bradleyke@missouri.edu
Phone: 573-882-4039
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