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The Apps

UNIVERSITY of WISCONSIN-MADISON

sporebuster

Expected Price  Expected Yield 0

1000 gpu 00 bujacre E
INTEGRATED PEST AND CROP MANAGEMENT

Q Search
News and Resources for Wisconsin Agriculture from the University of Wisconsin-Madison

HOME WCMNEWS  PUBLICATIONS~  VIDEO

APPSY  NPM  IPMv

CONTACTS

Disease Pressure O

Apps

Avorage  Breakeven  Treatment Treatment

NetGain  Probability Name Cost
APPS

$100.97/2cr¢ 74%  Topsin® 1000 facre

$84.17/acre 73%  Cobra® 1000 facre
$72.32acre 69% Endura® 3000 facre
' Endura® 4000 Jacre
$68.430ce  69% iy priaxor®

i cre
FREE APPS FOR AGRICULTURE, FOR IPHONE AND ANDROID e e
Proline®f 3500 facre

. the White Mold Forecaster e

. the White Mold Fungicide Value C

650,41 63%  Domark® 1500 facre
* Manure Tracker

Tarspotter
636776ce  61% Omega® 300 Jocre
$31.070ce  62% Fortix® 23.40 facre
* Wisconsin’s Corn Nitrogen Rate Calculator
« Nitrogen Price Calculator

Proline® 4000 facre
$30506cre  56% o proine®
« IPM Toolkit, news reader, video and IPM image search

« Crop Calculators

« NPK Credit, Manure and Legume Credit Calculator

« Bean Cam, Soybean Replant Calculator

SPORECASTER, FOR WHITE MOLD IN SOYBEAN

View the Sporecaster app page on this website for info and screenshots.

‘The purpose of Sporecaster is to assist farmers in making management decisions for white mold in soybean. Farmers can easily

input site-specific information about their soybean field into this app, which combines this information with research-based
models to predict the best timing for white mold treatment.

Check out this application for iPhone and iPad: https://itunes.apple.com id1379793823

Check out this

for Android: https:

play.googl

tails?id=ipcr b

https://ipcm.wisc.edu/apps/
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< Sporecaster New Field

Field List

Tarspotter

WestP7-40acre
Jul 20, 2021

- | | -y i / \ |\ S
Dryer . \ \
Jul 20, 2021 . | ’
Dry s

Jul 20, 2021

Hancock 15 Irrigated
Jul 20, 2021

"TarSpotter”

Park ; "Sporecaster" calculates daily risk

Jul 20, 2021
calculates daily 2 .
of tar spot infection
el i risk of infection P
during flowering Field List before symptoms,
for white mold on giving you time to

soybean crops control.

Sporecaster is
provided by University Help & Info
of Wisconsin-Madison

Integrated Pest
Management Program

Map

For Android versions, Visit http:ipcm.wisc.edu/apps
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h N Use 7-day trend graphs to manage
"ot ') your fields like your investments,
including a “week ahead” forecast.

S

Use the newest disease
risk prediction models to
time control precisely
when needed.

e Corn tar spot

¢ Soybean white‘'mold
e Turfgrass dollar spot
e More models soon




A Quote That Changed My Career at
UW

From a Wisconsin Soybean Marketing Board

“You can do all the research in the world - if it stays stuck in the
scientific literature, never being delivered to the public, you
can’t change behavior. Don’t let your research collect dust.”

This is the foundational premise of the “Wisconsin Idea”

What better way to deliver research-based information, than
through smartphone apps — Validate, deliver, and keep it free

) Field Crops Pathology
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Smartphone-based Disease Forecasting
Challenges

Specificity of Forecastsg (Can't
renngrr,%‘ae forecasts remotely below 2
|

Accuracy - Initial efforts have shown
80% accuracy

+ Have identified misses of Sporecaster and
Tarspotter over the years

» Forecasting s&s’rems are a constant work
in progress — Currently working on
identifying areas of improvement in the

app
» Expensive to maintain, especially if you
want the app to remain free

Cell phone coverage and slow rural
internet speeds

Adoption? — Average age of farmers is
57.5 years of age

* Average age of new farmers (those who
have farmed less than 10 years) is 46.3

@ Field Crops Patholo
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Average age of U.S. ‘farm
climbs to 57.5 years

USDA NASS releases Census of Agriculture, which tells
the story of American agriculture.

Ingram Publishing/Getty Images

Farmprogress.com (April 11, 2019)
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How Do We Get
Farmers and
Practitioners to Use
Research-based Apps?
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Adoption might increase with improvements in
accuracy, accessibility, and profitability

 Lots of Disease Forecasting models out there, but
BB Magmewy - adoption historically is low

9. W. Travis * Needed specialized equipment (e.g. leaf wetnhess
Department of Plant Pathology, The Pennsylvania State University Se n SO r)
J. M. Russo

SHBI, ne. Belefonte, PA * Need to consider many diseases and pests, not just one

R. C. Seem
Department of Plant Pathology, New York State Agricultural Experiment Station

South Australian Research andpli)g\;elr:;agr:;:¥Insmule, Loxton, SA, Australia ® BeTTer pred|CT|Ve mOdels are increOSIngly
complicated

» Farmers seek site-specific forecasts

» Farmers are busy, need quick recommendations
Magarey et al. 2002, Plant Disease « The “Cup of Coffee Rule”

* The invention, of the smartphone has helped
facilitate solving some of these issues

Decision Support Systems: Quenching the Thirst

Disease Cycle Approach . GPS
to Plant Disease Prediction . Fast calculations

+ Weather Model Aggregation - openly available
Erick D. De Wolf' and Scott A. Tsard’ « Sporecaster can deliver site-specific (local grid), daily
1Dcpartmcnt()t:PlantPath()logy, Kansas StnteUnlivt:}'sity,I\'h'nhat‘tan, Kz?nsz\s'é6506; foreCOSTS for mUITlple |OCOT|OnS |n SeC.OndS, OCCOUthg
Lol L e for crop physiology and pathogen biology

DeWolf and Isard 2007, Ann. Rev. Phytopath.

S
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Remote-Accessed, Site-Specific Weather in an
Application Programming Interface (API)
The Dark Sky APl as an

exam ple ID Source _ _
cme The USANCEP’s Canadian Meteorological Center ensemble model, available globally.
o P U | |S wed 'I' h er d a TO darksky Dark Sky’s own hyperlocal precipitation forecasting system, backed by radar data from the USA
#h IS-I-O rca I an d req |'TJ me ang)iﬁilsel\ilnE;ReAUDKs;/rs]gelr:e,Ie;\:]e;llable inthe USA, and the UK Met Office’s NIMROD system,
OreCQSTS) from mUlTIple ecpa Environment and Climate Change Canada's Public Alert system, available in Canada.
sources e The USA NOAA's Global Forecast System, available globally.

The USANOAA's High-Resolution Rapid Refresh Model, available in the continental USA.

* Site-specific (uses GPS)

. icon The German Meteorological Office's icosahedral nonhydrostatic, available globally.
down TO 2'5 5'0 km grlds imo The Icelandic Meteorological Office's Severe Weather Alerting system, avaialble in Iceland.
° Ag reg O 'I'ed In 'I'O O n e isd The USANOAA's mtegr?ted Surface Database, available near populated areas globally for times
| e form O .I_ greater than two weeks in the past.
USO madis The USANOAA/ESRL's Meteorological Assimilation Data Ingest System, available near populated

areas globally.
metecalarm EUMETNET's Meteoalarm weather alerting system, available in European Union countries and

 Can eliminate the need for

on-site weather station jsrael.
-Lower WeC”.her d q .I.G nam The USA NOAA's North American Mesoscale Model, available in North America.
accura Cy2 nwspa The USANOAAs Public Alert system, available in the USA.

-LOCk Of use Of blOlOglCO”y sref The USANOAA/NCEP’s Short-Range Ensemble Forecast, available in North America.

relevant weather variables
(e.q. leaf wetness)e
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Trig ng |e Environment \\\\ ‘;( kt i/ " f// i
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How does Sporecaster work?e

Based on Research From 3 publications

1. Willbur, J.F., Fall. M.L., Blackwell, T., Bloomingdale, C.A., Byrne, A.M., Chapman, S.A., Holtz ,
S.A., Magarey, R.D., MCCo?hey, M., Mueller, B.D., RUsso, J.M., Schiégel, J., Young, M., Chilvers, M.,
Mueller, D.S., and Smith, D.L. 2018. Weather-based models for assessing the risk of Sclerotinia
séile]réagggir%gpo’rhecd presence in soybean (Glycine max) fields. Plant Disease. DOI:10.1094/PDIS-

2. Willbur, J.F., Fall, M.L., Bgrne, AM., Chapman, S.A., McCaghey, M.M., Mueller, B.D., Schmidt, R.,
Chilvers, M.I., Mueller, D.S., Kabbage, M., Giesler, L.J., Conley, S.P., and Smith, D.L. 2018. Validating
Clerotinia sclerofiorum apothecial models to predict Sclerotinia stem rot in soybean (Glycine max)
ields. Plant Disease. https://doi.org/10.1094/PDIS-02-18-0245-RE.

3. Eall, M,, Willbur, J., Smith, D.L,, Byrne, A., and Chilvers, M. 2018. Spatiotemporal distribution pattern of
Sclérofinia sclerotiorum apothecia’is modulafed by canopy closure and soil femperature in an
irigated soybean field. Phytopathology. https://doi.org/10.1094/PDIS-11-17-1821-RE.

Available for the U.S. and Canada

D., Isard
e
|

Can be run in the field or at the desk

Uses a combination of user inputs and GPS-referenced weather information
((jDor_kSky API) to provide a risk of white mold so you can make a spray
ecision

As of Summer, 2021 (Released May 2018)
-Updated on over 6,000 devices
-1,000 forecasts per day during July (Peak Period)
Awarded the 2018 American Society of Agronomy (ASA) Extension

Education Community Educational Award in the category of digital decision
aids (software, web-based, smartphone and tablet apps)

Field Crops Pathology
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White Mold Cycle (Soybean)

Process requires:
-moderate temperatures (<21 C
averages; Nighttime temps
matter a lot!)
-high humidity (not necessarily
excessive rain)
-Between row canopy closure
of 40% or more

Dispersal

Infection

Pathogen colonizes the
internodes of the plant

Ascospores germinate and
infect plant nodes
via the flowers

Colonization

Ascospores
dispersed
by wind

Infected tissue decays,
leaving stems
hollowed and bleached
and sclerotia inside

and outside

Fungus overwinters
as sclerotiain
plant debris and soil

Symptoms

Sclerotia
germinate

Survival



How Important Are Apothecia?

« Formation of apothecia
critical for SSR development
iINn soybean

* Majority of infections in
soybean occur due to
ascospore release from
apothecia within the field

Boland and Hall, 1988, Plant Pathology , 37:329-336
Wegulo, Sun, Martinson, and Yang, Can. J. Plant Sci., 80:389-402



Apothecial Mapping and Spore Trapping
@

501 [502 503 ;504@75 506 507 508
7 B8 6 S 1 2 4
A2 A2 A2 A1 A1 A1 A1
B3 B4 B2 B3 B1 B2 B4
Bl e==s ===
402 (403 [404 405 406 407 1408

» Using semi-selective
media:

» Exposed plates under
canopy facing prevailing
winds for 3 consecutive . 303 (304 305 [306 (307 (308
hours between 09:00 and i o2 e S RO

5 [2 |7 4 1 I8
A2 |A1 Azez Al |A1 |A2
B3 B2 B4 B1 B4

. B1 B3 B4 B4 B2 B3 B2 |B1
14:00 e
» Used 8 spore traps placed EleE
evenly along transects o ?F?F&F?
(ShOWﬂ aft rlghT) R B2 [ [R1ge (k2 ke A2

B1 |[B1 B3 B2 4 B4 B2 B3

Foster, A. J., Kora, C., McDonald, M. R., & Boland, G. J. (2011). Development and
validation of a disease forecast model for Sclerotinia rot of carrot. Canadian Journal of
Plant Pathology, 33(2), 187-201. doi:10.1080/07060661.2011.563753
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2015 Apothecial Scouting

48 DAS

vas5)

58 DAS (R1)

62 DAS (R2)

69 DAS (R2)

79 DAS (late R3)

86 DAS (R4)

Total # Apothecia

q




Apothecia and Trap Data

1000.00
6 Ro mm Average Apothecia per Plot 900.00
—e—Average Ascospores per Trap 800.00
5 O 700.00
o
9 4 600.00
o)
S 500.00
e
;8. 3 400.00
(%) , 300.00
5 V4/5
> 200.00
< 9
I 100.00
0 -o— —e 0.00

48 49 54 58 62 65 69 72 75 77 79 83 86 90 93
Days After Seeding (DAS)

Average Ascospores per Trap



2015 Disease Severity Index

late July to late

August (6 ratings)

97 DAS (R5)

DSI

0 0 0 0 g 0 9 4.44444] 15.5556) 3.33333 g 0 | 5.55556| 16.6667) 4.44444| g 0 g
0 Q 9 0 g 0 9 47.7778| 16.6667) 6.66667] g 0 9 g
0 o] 222222 0 g 0 44.4444] 311111 1 g ol222220 o
9 0 0 0 g 0 9 0| 24.4444] 25.5556| o 3.33333 333333 20| 48,8889 3.33333] 555550| |3333ss] o 222002
111111 2 2 i g 0 L12.2220] 2202221 5555561 d a 8.88889| 3.33333] 2.22229] 111111 0 d
75 DAS (R3) 90 DAS (R5) 93 DAS (R5)
17.7778 0] 111111 4.44444] 141111 0 555556 4.44444) 3.33333 | 6.66667 o] 3.33333)
24.4444] 111111 4.44444) 0 5.56556] 3| 111111 | 3.33333| 6.66667, 43.3333] 23.3333) 13. X 333333 4.44444 114111
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105 DAS (R6)

100




Data Collection

» Developed standardized protocols
for intensive, multi-state apothecial
and ascospore monitoring

« Scouted research trials for
apothecia in lowa, Michigan, and
Wisconsin

« 9 site-years (n = 3,866)

* Monitored ascospores using
Sclerotinia semi-selective media

« Accessed high-resolution gridded
weather data and validated with
an on-site Campbell weather
station

o @ rop Doc
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Model for Non-Irrigated Fields

Logit (P) =-0.47*MaxAT — 1.01*MaxWSs + 16.65

1.00

0.50

0.00
18 19
20 91 22 o o,
5
<68°F *

30-day moving avg of max temp (°C)

Probability of apothecial
presence (0-1)

30-day moving avg of
max wind speed (m/s)

5

27 28
293031 32333
435
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56 bu/a

DI
12-33%

47.5 @41 55.5
bu/a bu/a | bu/a

39% 66% = 26%
DI DI DI

CONTROL
9oz/ac

Aproach

Appliediat = g 7 jac CONTROL.
R1-R3 v 9o0z/ac

Aproach
Applied at Aproach

R NO FUNGICIDE aon/he Applied(at;
R1i-IR3
90z/ac Aproach
Aproach Appliediat
Applied at R1-R3-R5
R3




2017 Risk Probabillities Based on the
Model, Marathon Co. Strip Trial

10
0.9 R3 8/1/17
0'8 m%

07

06

Probability of Apothecial Presence

N~ N~ N~ N~ N~ N~ N~ N~ N~ N~ N~ N~ N~ N~ N~ N~
~ ~ ~ ~— ~ ~— ~— ~— ~ ~ ~ ~ ~— ~— ~— -~
~ ~ ~ ~ ~ e ~ e ~ ~ o b e ~ ~ ~
~— ~— ~— ~— o o o o o o [} [} [} [} e} e8]
5 © & & ¢ & 8 ¢ & 8 8 2 & & ¢ &
0 0 0 Yo} [{e} (e} o N~ N~ N~ [} [} [} [} [} (o))
o o o o o o o o o o o o o o o o
[ Active B Low risk [] Moderate risk 1 High risk
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\ ‘ CROP PROTECTION NETWORK

Coordinated White Mold
Fungicide Trials 2021

Richard Wade Webster, Martin I. Chilvers, Daren S. Mueller, Darcy
E. P. Telenko, and Damon L. Smith



* 5 site-years

* White mold
developed In
2 of the 5

site-years
(average disease
incidence >1%)

=

)

[Larchwood, IA]

¢ White Mold Developed
A White Mold Did Not Develop

[Entrican,TMI

ﬂ'\[lﬁvood, IA)

[Hancock, WI]
€ L

[Porter Co., IN]




White Mold Disease Severity Index

P < 0.001
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Predicted White Mold Sclerotial Return

P < 0.001
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2 Site-years
0.11

p

Yield - Site-years with White Mold
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How Are We Integrating Sporecaster
iINfo the Management Plane

No N at Plant No N at Plant
b a
b b
160,000 seeds/a b 160,000 seeds/a be
a R .
TR . e
100,000 seeds/a a 100,000 seeds/a b b
a
AN - R b
0.0 10.0 20.0 30.0 40.0 50.0 50.0 55.0 60.0 65.0 70.0 75.0 80.0 85.0
DIX bu/a
M Endura 8.0 oz (Sporecaster) m Endura 8.0 oz (R3) M Endura 8.0 oz (Sporecaster) m Endura 8.0 oz (R3)
Cobra 6.0 floz (V4/5) H Non-treated Control Cobra 6.0 fl oz (V4/5) m Non-treated Control

*Two site-years in 2020; The Sporecaster application of Endura was performed ONLY in Michigan
**0Only the treatment main effect was significant at a = 0.05



Let’s Take a Look at

Sporecaster




Long-distance dispersal is likely

— Think FHB on Wheat! / ) \.
Let’s Talk
Tar Spofl

produced in stromata.

Cycle repeats under
conducive conditions.

-

r
~

AL A ,0\'

val

-Moisture and extended periods of |leaf
wetness are VERY important for the tar spot |
p at h O g e n ;ﬁ;‘;sz:‘e:n‘t‘:;ége;; and is returned to field at

temperatures coincide with harvest.
extended leaf wetness due
1o rain, irigation, or high

Stromata release

-Temperature is important, but short-lived DN J'(L*\\ /

high temperatures are not lethal Overwintering confirmed in the Midwest

Fungus ovenvintrs It Infsted reskdue a5 (Groves et al. 2020)

stromata, and ascospores may spread from
one field to another.

S
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Why Are Diseases Like Tar Spot Emerging in the
Upper Midwest?

June

Precipitation Trends
June 1991-2020 (30 years)

» Short Rotations

-Corn-Corn and Corn-Soybean
are not long rotations!

* No-Till Cropping Systems
-Good for soil conservation

'DQC‘jN ”SId% = Lots ?ﬁ crop surface R N =ShEh
residue where pathogens can e e
overwinter August September

* Wetter Seasons
-30-year NOAA precipitation
trends increasing During Growing
seqson

-Especially true for June, August,
and September (Drier July
adding a stress component?)

mmmmmmmmmmmm

Nasonal Contrs o
DuaSouce SmGrakdOataset 0GinGrd)  Enisowmensa miomay ion

) @ rop Doc
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What We Know About Weather and Tar
Spot

Figure From Mottaleb et al., 2018 Hock et al. 1995

"\ A « Monthly average temp of
$ 63F—-72F

« Average RH greater than
/5%

« Average of 7h/night of
leaf wethess

« 10-20 foggy days per
month

[ Jos-0s
Il os-07

R " « Monthly rainfall total of at
least 5.9 inches

l_/ J Outbreak Counties

0 250 500 1,000 1,500 2,000

Fig. 4 Maize-producing counties vulnerable to tar spot complex (TSC) calculated based on climate similarity
indices using historic climatic data from the counties where TSC has been detected. Source: developed by authors

) @ rop Doc
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Major Lesson of 2019: Irrigation Drives
Tar Spof

* Image from
Michigan
Courtesy of
Dan Heasley
and Martin
Chilvers, MSU

 Entire Field
Treated with
Headline AMP
at R1

* Environment
may be so
favorable that
fungicide
nearly
ineffective.

Image courtesy: Dan Heasley, 2019



Disease Prediction is Key - Tarspoftter

- Development and validation work
supported by Wisconsin Corn Promotion
Board and National Corn Growers
Association

» Sporecaster set the framework to build
on for deploying models for other
diseases

 Platform is easy to use and flexible — Uses
Logistic regression models (think
probabilities!)

« SImply refrain the models using the
biologically appropriate weather
variables and moving averages

« Validate, retfrain, validate — this is an
iterative process (Machine Learning)

@i%
) Field Crops Pathology
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2021 Model - Version 3.0

* Infercept model
* 14-day moving average of

100 Mean Temperature
90 . .
80 * 14-day moving average of Min
z o Relative Humidity
g 50 * 14-day moving average of Min
* 30 Dew Point
20 .
10 » 14-day Total Rainfall
’ 538 61 64 67 70 73 76 79 82 85 88 91 94 97 100 *Allweather is gridded, GPS-referenced, cloud-based
weather
Weather Parameter
Percent Concordant 90.2 Somers' D 0.823
Percent Discordant 8.0 Gamma 0.838
Percent Tied 1.8 Tau-a 0.394
Pairs 31317¢ 0911

ADGER
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2020 Validation of Models Indiana -
High Disease Location

2020 IN PPAC
100
90 Window of Major Increase in '/ \
80 Severity
70 R2
60
Zg R4 / Action Threshold
J
30 = W \
20
10 '
0

7/1/20  7/8/20  7/15/20 7/22/20 7/29/20 |8/5/20  8/12/20 8/19/20 8/26/20 9/2/20 9/9/20  9/16/20 9/23/20 9/30/20 10/7/20 10/14/20 10/21/20 10/28/20

—3[0-Day Probability = ——14-Day Probability Old Probability

Tar Spot Observed (R1)

) @ rop Doc
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iIngton 2021 Tarspotter Probab
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TY/LT/L
TT/9T/L
12/ST/L
Te/vT/L
TZ/€T/L
Te/e/L
1Z/11/L
12/0T/L
12/6/L
12/8/L
1e/L/L
12/9/L
1e/s/L
Te/Y/L
Te/E/L
12/e/L
12/1/L
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2021 Wisconsin Corn Fungicide ‘Rodeo’

40.0
Veltyma 7 FL CZ/A (Tarspotter,V10fo R2) g .« . . R5
Veltyma 7 FLGZ/A (VI/R1) s £ Fungicide Effect: P < 0.01
350 Delaro Complete 8FL OZ/A (VT/R1) s
MiravisNeo 13.7FLOZ/A (VT/R1fh R3) m— o .. . .
MiravisNeo13.7 FLOZ/A (V12)  me—— o FUnglClde Appllcatlon Dates
3 O 0 Xyway 15.2 FL OZ/A (Infurrow); Trivapro 13.7 FLOZ/A(VT/R1) me—— J o V10 - 7/12/2021
Q : MiravisNeo 13.7 FLOZ/A VT/R]) me—— (o V12 - 7/16/2021
o Lucento 5A. OZ/A(VT/R]) s  dc
> 250 Topguard EQ5 FL Oz/A VT/R1) b-e VT -7/22/2021
E : Trivapro 13.7 AL OZ/ A(VT/R1) bed R2 — 7/30/2021
Q Xyway 10.5 FL GZ/A (Infurrow); Topguard EQ 5 OZ/ A(VT/R1) bcd —
CI>J 2 O 0 Xyway 10.5 FL GZ/A (Infurrow); Topglard EQ5 FL GZ/A (R3) bc R3 8/5/2021
[%2] . Xyway 10.5 FL QZ/A (Infurrow); Topguard EQ5 FL QZ/A (V10) be
‘*5 Xyway 15.2 FL GZ/A (Infurrow) ab
il) 1 5.0 Non-Treated Check I
E 0 50 100 150 200 250
! 10.0 Tar Spot Epidemic Intensity (AUDPC)
5.0
R3 B— — —
0.0
Y Y "3 "4 "4 Y Y Y Y Y Y Y "3 "4 Y Y Y Y Y e e e %" N " "
LA AN U A AP\ GO U AP U (AN GO LA A AL U\ U GO AN (AR G, LA (AR (U G
v ©) O © A @ S Q "2 v % O N D ) Q N 3 O ©
A I AR S AR R A R A A\ G\ S \ G\ PR ® 0 ) o o o o ol

=== Non-Treated Check

Xyway 10.5 FLOZ/A (Infurrow); Topguard EQ 5 FLOZ/A (R3)

e \/eltyma 7 FLOZ /A (VT/R1)
e MiravisNeo 13.7 FL OZ/A (V12)
e MiravisNeo 13.7 FL OZ/A (VT/R1 fb R3)

e Xyway 10.5 FLOZ/A (Infurrow); Topguard EQ 5 FLOZ/A (V 10)

e | ucento 5 FL OZ/A (VT/R1)
@ Trivapro 13.7 FL OZ/A (VT/R1)

Delaro Complete 8 FL OZ/A (VT/R1)

Xyway 10.5 FLOZ/A (Infurrow); Topguard EQ 5 FL OZ/A (VT/R1)

e Xyway 15.2 FLOZ/A (Infurrow); Trivapro 13.7 FL OZ/A (VT/Rl) e=====Xyway 15.2 FLOZ/A (Infurrow)

=T opguard EQ 5 FLOZ/A (VT/R1)
e \liravis Neo 13.7 FL OZ/A (VT/R1)

Veltyma 7 FLOZ/A(Tarspotter, V10 fb R2)
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Canopy Greening Score

100
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Canopy Greening @ R5 (%)

2

o

1

o

o

*Tar spot significantly and negatively correlated with
(r=-0.69; P<0.01)

cde b-e b-e
ef def def

Non-Treated Xyway10.5 Xyway15.2 Xyway10.5 Topguard EQ Xyway10.5 Xyway15.2

Fungicide Effect: P < 0.01

Canopy Greening at R5

a
a
ab
| | | | Ibc I | |

Lucento 5 FL Miravis Neo Trivapro 13.7 Miravis Neo Delaro Miravis Neo Veltyma 7 FL Veltyma 7 FL
Check FLOZ/A FLOZ/A FLOZ/A 5 FLOZ/A FLOZ/A FLOZ/A JOz/A (VT/R1) 13.7 FLOZ/A FLOZ/A 13.7 FLOZ/A Complete 8 13.7 FLOZ/A 0Z/A 0Z/A (VT/R1)
(Infurrow);  (Infurrow) (Infurrow); (VT/R1) (Infurrow); (Infurrow); (V12) (VT/R1) (VT/R1) FLOZ/A  (VT/R1fbR3) (Tarspotter,
Topguard EQ Topguard EQ Topguard EQ Trivapro 13.7 (VT/R1) V10 fb R2)
5 FLOZ/A 5 FLOZ/A 5FLOZ/A FLOZ/A
(V10) (VT/R1) (R3) (VT/R1)
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Tarspoftter
Sprays vs.

Not Treating

v \ LY <

anicide applied using
Tarspotter app dates

No fungicide

R5 Growth Stage — September 7, 2021




2021 Wisconsin Corn Fungicide ‘Rodeo’

Fungicide Effect: P < 0.01

Fungicide Application Dates
V10-7/12/2021

de V12 - 7/16/2021

cd VT —7/22/2021

R2 -7/30/2021

R3 -8/5/2021

Non-Treated Check

Xyway 15.2 FL OZ/A (Infurrow)

Xyway 10.5 FL OZ/A (Infurrow); Topguard EQ 5 FL OZ/A (V10)
Topguard EQ5 FLOZ/A (VT/R1)

Lucento 5 FLOZ/A (VT/R1) I (|

e

Xyway 10.5 FL OZ/A (Infurrow); Topguard EQ 5 FLOZ/A (R3) I (]
Delaro Complete 8 FLOZ/A (VT/R1) I - (]
Xyway 15.2 FLOZ/A (Infurrow); Trivapro 13.7 FLOZ/A (VT/R1) I - (]

Xyway 10.5 FLOZ/A (Infurrow); Topguard EQ5 FL OZ/A (VT/R1) I - (|
Miravis Neo 13.7 FLOZ/A (V12) I o b
Miravis Neo 13.7 FLOZ/A (VT/R1 fb R3) I 5 |
Trivapro 13.7 FLOZ/A (VT/R1) I o | C
Veltyma 7 FLOZ/A (Tarspotter, V10 fb R2) HE e o | C
Miravis Neo 13.7 FLOZ/A (VT/R1) I o b
Veltyma 7 FLOZ/A (VT/R1)

a

230.0 240.0 250.0 260.0 270.0 280.0 290.0 300.0
Yield (bu/a)

*Test Weights all between 58 and 59 lbs/bu
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