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Early Warning Systems for Rust Diseases

Lessons learned from the Soybean Rust experience

Preparing for “in-season” management of new wheat stem rust
races



Situation regarding SBR in
2004 prior to entry into US

+ potential to be the most

disease of soybean in the U.S.

* had caused sngmflcan’r yleld losses worldwnde
2003 yield losses in Brazil-exceeded 5% of
he a ual pr‘oduc'rlon (Mnles eT al 2003) =5



Soybean Rust Spread
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Cumulative wet deposition of
P. pachyrhizi spores from
northern South America
soybean-growing region for a
hypothetical 10 July 2003
release

Cumulative wet deposition of
P. pachyrhizi spores from
northern South America
soybean-growing region for a
hypothetical 19 August 2001
release
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Hurricane example

Cumulative wet deposition of P. pachyrhizi spores
from northern South America soybean-growing

region for a hypothetical 21-27 August 1999 release.
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Cumulative wet deposition of P. pachyrhizi spores from
northern South America soybean-growing region for a
hypothetical 22-29 August 2003 release.
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Hurricane Ivan 2004

September 15, 2004



2004 Soybean Rust Incursion into Southeastern U.S.
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USDA Soybean Rust Coordinated Framework
From planning fo management in 2004/2005
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Pest Information Platform for Extension & Education (PIPE)
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Data Management and Integration
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] HYSPLIT 48 Hour - 2007-08-06
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Spore Transport Modeling:

Adding value to observations

Restricted Access Website
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Spore Deposition Mobeling:

Adding value to observations

Restricted Access Website
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Disease Severity Modeling
Adding value to observations
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Comparison of IAMS Spore Deposition Predictions and SBR Spore Collections
(16-22 August 2007)
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R SBR Activity Ensemble: 1 -2 Day Forecast (2007-09-07))
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Interpretation & Communication by Specialists
(maps, textboxes, uploads)
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Ilarion county in Georgia is the newest county to report soybean mist. Oconee
County in Georgia is the furthest northern location where soybean mist has been
foand i 2005, Calhoun oty in 30 is the fathest east that sovbean st has been
found while Peatl River County in Dississippi is the furthest west that nist has been
found in 2005, Alabama now has 13 counties reported positive with rust; Florida has
22; Georgia has 16; Mississippd has two;, and Bouth Carolina has three. There were 35
coutities repotting sovhean rast in the month of August with five reports so farin

September. Wew reports of soybean rist are expected to contitnie within states
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Public Website: Specialist Commentary
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P .
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Getting Started
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Ohservation and Ouilook - Insect Last Modified: M/A
Conunentary Hot Avwvailable

The recomumendation is for soybeans in the Bl through BS growth stages and have a good yield potential be treated
with a rust fungicide. The fungicides for mast control have a triazole alone ot i combination with a strobilurin, These
products ate listed in the 2006 Plant Disease Management Cuide and are on the LET & gCenter Fust website,

httpffananer lsnageenter comfsoyheantst.
0456 7 84
100111213 |14 15 | 16 &zairy, it is especially itvportant at this tithe to monitor your crop very carefully and be alert for reports of disease
1718 18|20 |21 |22 | 23 outhreaks in the area. Vou can mondtor the & gCentet's website Thitp/feanr lsuageenter comfsoybeanmist!), contact
24|25 26|27 |28 28 30 your county agent, ot call the Asian Soybean Rust Hotline at 1-300-316-0362,
_ Scouting and Management - Insect Last Modified: H/&
- IDVScouting Tools Conunentary Hot Avwvailable
- Mot sure if it iz Bust?
- Other SBE. Sites
- Hurricane Arimations o
- Ohservation Anitnations 1‘
- Partners
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Management Guidelines for Growers

MEDSHESM ] hitp:/Avww2.sbrusa. net - Guidelines - Microsoft Internet Explorer, |Z||E|b__<|

National Soyhean Rust hManagement Guidelines
\ﬂ @ Last Updated May 01, 20048

Vegetative Growth Stages
Current dats indicate that fungicide applications are not needed in the ealy vegetative growth stages. Spraying just
priot to crop flowering (R may be prodent if diseasze iz ihcreasing. This is especially thae for late-planted crops andfor
wety late-maturing warieties that may develop alarge canopy before flowering,

w, sbrusa,net)

% R1-RS5 Reproductive Stages

Aoyhear mast symptoms are most prevalent, and increase most rapidly, duting crop reproductive growth stages. The
T first fungicide application should be made before nast has appeared on more than 2% of the leaves in the crop canopy.
= One, two, of three applications may be needed, depending upon what growth stage the disease is first detected and
subsequent etrvirormental conditions. Consecutive applications of either strobiluring or triazoles alone should never

Prev be made due to tesistance concerns. Refer to fungicide labels for specific directions and restrictions.

il B and later

Apraying at late growth stages is not recommended due to lack of yield response. In addition, many fungicides have

2 lals days to harvest (preharvest intervals) or growth stage restrictions. Refer to fungicide labels for specific directions and
TICIE restrictions.

- [D/Scouting Td
- Mot sure if it ig
- Orther SBE. Sit
M- Humdcarne &nd

ﬁ Internet



Automatic Notification Functions

USDA Pest Information Platform

_ United States Department of Agnculture for Extension and Education
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Detection Chronology

USDA

sl United States Department of Agriculture

Click either Date or State - County to sort entries and click again to switch betureen
ascending and descending order.

Chronology of Positive Detections

Pest Information Platform
for Extension and Education

o111z

| Dae ¥ || State- County

|2007-01-17 || Georgia - Lowndes

|2007-01-12 || Alabama - Houston

|2007-01-12 || Alabama - Geneva

|2007-01-10|| Georgia - Miller

|2007-01-10 || Georgia - Brooks

|2007-01-10 || Georgia - Grady

|2007-01-10 || Georgia - Thomas

|2007-01-09 || &labama - Mobile

|2007-01-09 || &labama - Montgomery || Confirmed

|2007-01-09 || Alabama - Baldwin

- FL Links
- DS coating
- Mot sure if' i

|2007-01-08 || Flotida - Leon

|2007-01-05 || Florida - Gadsden

|3007-01-05 || Florida - Hernando

|2007-01-05 || Florida - Marion

|2007-01-05 | Florida - Alachua
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Good Farming Practice Documentation Tool for Growers

USDA

— . Good Farming Practices Documentation Tool Report Date: August 02, 2006
=l United State

. o7 1":=;1E ﬂf il Disclaimer: Use of this documentation tool is strictly voluntary. Information entered by you is not retained on this system lerts
_— and may only be printed or saved on your system in a PDF format. RMA does not control or guarantee the accuracy,

Getting Started 1 relevance, timeliness, or completeness of this information. Neither RMA nor any of its employees makes any warranty, 16 =

T express or implied, including the warranties of fitness for a particular purpose, or assumes any legal liability or w |

Prev responsibility for the accuracy, completeness, or usefulness of thistool =

First time users are strongly encouraged to read the instructions prior to using this documentation tool.

Preparer Hame

Grower Mame

State *

County *

Farm Description

Field ID(s)

Crop *

Crop Stage * - ¥ | Crop Stage Images
* = Required

Mississippi Scouting and Management Commentary

Soybean Rust
« August 02, 2006: Producers in the SW portion of that state that have soybeans that are in reproductive growth
stage R5.5 or a younger reproductive stage, need to consider application of a fungicide, particularly a triazole or a
mix. Soybean growers in our major growing areas in North Mississippi and the Delta have nothing to be
concemed about at this time_It's been hot and extremely dry in those areas, unfavorable for mst development.
Scouting will continue, and these management suggestions will be modified based on the scouting results and
weather conditions. Concentrate scouting efforts along areas of the field that can have longer dew periods and
cooler conditions. Focus the scouting more intensely during the reproductive stage.

« August 01, 2006: Producers in the SW portion of that state that have soybeans that are in reproductive growth hlhox
stage R5.5 or a younger reproductive stage, need to consider application of a fungicide, particular atriazole ora ¥ §

® Internet o

- IDiSeouting Tools
- Mot sure if it iz Rust? s

| D‘th& SE.R St o i e » u| m m m . ! ] = %
i Hu.ml::a.ne Pn:j.:atinm was confirmed on both kadze and soybeans i that county. This 15 the first report of | - GFP Tool

T tast from Mlississippd i 2006, Please consult the appropriate state commentary for
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- [nsuratce Docs




USDA

==l United States Department of Agriculture

I Getting Started I

OO B I
ARKXIFO0® ?

Pest Information Platform

for Extension

Prev Mext

eptember - 2006
112

3
10
17

4
11
13

4
12
12

L]
13
0

T
14
el

a
16
3

s

24|25 |26 |27 |28 120 | 30
October - 2006
2|3 )4)|5|6 |7

209 1011 12 112 14

1516 17 |18

22023 24
2930 |31

Hovember - 2006
1123 |4

19
6

20
7

1
28

25

SEB Rust Observation - 2006-10-01

4 06 F 8 9 /10 11
1212 14 15 16 17 |18
19 20 21 22 23 24 |25
2627 I8 29 30
Recently scouted. not found Scouted, confirmed Col
- MNational Commentary Proiatls Map  Legend

- IDvScouting Tools

- Mot sure if'it iz Fust?

- Other SBE. Sites

- Hurricane Sniwations

- Ohgervation &nirnations

- Partners
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USDs PR Website

National Soyhean Rust Commentary (updat
Georgia reported (9300 a new find in Toombs County in
Currently rust hias been found infecting this yeat's sovhe
it1 eight state: AL, FL, G&, LA IS, 3C, T, and NC. Inch
thete is a total of 83 counties in eight states with mast
Alabama; 15 in Florida ; 12 in Louisiana; 17 in South Car
Texas, 2 in Mississippi; and 10 in North Carolina. Spo
throughout the .3, using both active and passive traps.
information does not imply infection has taken place an
exclusively for recording positive st occurrence. Iuch
soybean rust finds are expected late this season through
Flease consult your state conumentary for more detailed inf
it wour state.
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SB Aphid Observation - 2006-10-01
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What Made the Soybean Rust Information System//jpmPIPE So Attractive

Simple design - flexible and expandable
Empowers the State Extension Specialists (protocols & dissemination)
Enhances communications among stakeholders

Provides “one-stop” rapid access to information in easy-to-use formats
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Challenges associated with providing
"state-of-the-art” IT for effective
“in-season” management of wheat
rusts




Challenges Associated with Providing an Effective Early Warning System
for New Races of Stem Rust

New races of WSR are not known to be present in Western Hemisphere and TAMS model
simulations suggest that they will not likely survive aerial transport across the Atlantic or
Pacific Oceans.
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ropical western Africa is the most likely source area for aerobiota that are blown to the Western
Hemisphere. However as far as we know, wheat/barley production is very low in this region. TAMS
simulations suggest that it is likely that spores from heavily infected Mexican wheat production regions
would be blown to U.S. wheat fields on a seasonal basis.



Challenges Associated with Providing an Effective Early Warning System
for New Races of Stem Rust

Regardless of how new races are transported to the North America, they are likely fo cause a
sudden and dramatic alarm

How to expand existing surveillance programs? Effective "inseason” management of new virulent
wheat stem rust races would require a high resolution (spatial and temporal) monitoring
network of either 1) disease severity in potential inoculum source regions, 2) spore
deposition throughout the region potentially impacted by the pathogen, or better yet, 3)
both.

Overall, 17,797 observations of the presence and severity of soybean rust were
submitted to the national soybean rust database in 2006 from over 2000 different
geographic locations throughout the U.S., southern Canada, and Mexico. More than
15,000 observations were submitted to the system in both 2007 & 2008.
disease incidence and/or severity observations from:
sentinel plots
commercial fields
mobile scouts
industry plots
diagnostic labs
spore collections from:
Industry passive vane trap network
NADP rainwater trap network



Challenges Associated with Providing an Effective Early Warning System
for New Races of Stem Rust

The IT functionality to manage, interpret, and communicate a large volume of wheat rust
observations from diverse sources is not currently needed.

How do we prepare an IT system to anticipate a potential "overnight” onslaught of observations
and demands for information.

Potential Bottlenecks

Agreement among stakeholders regarding
who will take responsibility for each of

the 6 tasks.
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A/Di'sea‘se\‘ What are the variety reactions?
Pathogen <——» Environment What is my potential for yield loss?

What can I spray?
Is my current technology going to be
effective?



Integration of Observations and Model Output

Early Warning Systems for Rust Diseases

State-of-the-art IT Platform

Pest Information Platform for Extension & Education (PIPE)

Information fi
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Restricted-Access Interface

Public Interface

People and computers linked by “state-of-the-art" Information Technology

One Stop Information Shop for Stakeholders
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Soybean Rust
Information Site

Sign Up For Alerts
Sep 09, 2005
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Chronology of Positive
Detections

SBR Forecast (09/09/05)
Trapical stotm Ophelia
brings new spore
depositions Lo the
southeastsrn U S coast

APHIS PPQ Soyhean Rust
Site

CEREES Web site
Hational Plant Diagnostic
Hetwork site
Return to: USDA SBR
wehsite
USDA Position on Spore
trapping

scouted. not found scouted, confirmed Click For Details...
Printable Map Additional Links

National Map Conmertary (updated: 09/02/05)
Marion county in Georgia is the newest county to report soybean rust. Oconee
County in Geargia is the furthest northem location where soyhean rust has been
found in 2005, Cathoun County in 3C is the furthest east that soybean st has been
found while Peatl River County it Missis sippi is the furthest west that rust has been
found in 3003, Alabama now has 13 counties reported positive with nst; Florida has
22; Georgia has 16, Mississippi has two; and South Carolina has three. There were 35
counties reporting soghean rust in the month of August with five reports so far in
Feptember. New reports of soybean st are expected to continue within states

Acerchiology Risk Analysis
Ametican Phytopath.
Society Home Page

Animated Hurricane Maps

Soybean rust Identification

card
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