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Stem Rust

Historically one of the most important wheat &
barley diseases worldwide

Major epidemics in ND, SD & MN from 1935-50s
resulted in 250 million bushel loss ($3.7B)

Effectively controlled in the U.S. since 1956
=» Great concern for spread of Ug99 to the U.S.
- Limited mainly to east Africa

- Several races with different virulence genes that
render 80% of world wheat varieties susceptible




Stem Rust Recovery Plan

Original recovery plan: October 2008 to 2010

Working group
Updated plan requested GaryBergstrom  Cornell University
Apr|| 2011 Erick DeWolf Kansas State University
. Marty Draper USDA-NIFA
2Include sections on . yachHebbar  USDA-APHIS
Communication and Scott Isard Pennsylvania State University
Coordination & SR USDA-ARS
Timeline to Recovery Tl.m Murray Wa'shlngton S'fate L.Jnlver5|ty
Pierce Paul Ohio State University

Michael Pumphrey Washington State University

Matt Rouse USDA-ARS
Mark Sorrells Cornell University
Les Szabo USDA-ARS



Challenges Detecting Ug99

Stem rust is not an exotic disease in the U.S.

- Can’t determine if it’'s Ug99 by looking at infected
plants in the field

- Time lag after detection is critical to limiting
spread

=» Need effective communication among parties
involved to minimize infestation




Coordination and Communication

National Cereal Pathology Committees
WERA-97 & NCERA-184
= Western, North Central Education & Research
Activities
Meet annually to discuss current/new outbreaks,
research activities, and personnel changes

=» coordinate activities within regions




Coordination and Communication

Erick DeWolf, KSU

NIFA Critical Emerging Issues 2007 “Preparing for Wheat
Stem Rust Races TTKSK (Ug99) and TTKST: Enhancement of
the National Surveillance Network and Development of
Control Recommendations” & “Development of Critical
Extension Resources for Emerging Races of Wheat Stem
Rust (Ug99)”

Two meetings of cereal pathologists July ‘08 & October ’10

=» Identify knowledge gaps in survey & monitoring,
communication & IT, diagnostics, barberry survey, and
management strategies




Extension of Results to Stakeholders

Identifying A 1d ntif _' f.'ﬁ‘.,?ﬁt.‘m!:‘.p
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rust and stem rust, occur on wheat and in
America. The. e

Emerging Races of Stem Rust

stem rust has been an ly
important disease of wheat and barley. A series
of severe outbreaks occurred in North America
between 1900 and the 1950s, affecting grain
production in the Great Plains, many Midwestern
states, and Canada. More localized outbreaks of
hedi curred in the h Plains.
as recently as 1985-1986. In all of these cases, the
increased frequency and intensity of the stem rust
epidemics was associated with the emergence of
new races of the fungus that were able to overcome
the genetic resistance of many popular varieties.
Once again, after several decades of control
with disease-resistant varieties, new races of the
stem rust fungus are threatening grain produc-
tion in some parts of the world. The first of these
variants, known as *Ug99," was initially reported
~ in the East African countries of Uganda,
Kenya, and Ethiopia. Additional vari-
ants also have emerged, further
ccomplicating efforts to contain the
problem. The disease continues
4 to spread and may soon threaten
Bl wheat and barley production
CECEN i North America. The rapid
detection of the new races is
iLeaf=— an important component of the
sheath international response to these
emerging disease threats.

Why does the genetic
resistance appear to fail?

Currently genetic resistance is an effective
means of managing the rust diseases of
wheat and barley. Because the populations
of the fungi that cause rust diseases can
change and adapt to the resistance genes of
current varieties, the durability of this genetic
resistance has been problematic. These
changes occur when naturally occurring
genetic changes allow members of the
fungal population to overcome the genetic
resistance of the plant. The rust fungi have a
tremendous reproduction potential and are
easily moved by wind; therefore, a new race
of stem rust often increases rapidly, resulting
in outbreaks of disease throughout a large
geographical region.

National extension publications
- customized by state




Historic Barberry & Current Rust Detections
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Coordination and Communication

Isard, Szabo & DeWolf
NIFA Biosecurity Grant
- develop cereal rust IT platform for observation network
- development of molecular diagnostic tools
Two meetings of steering committee

= prototype communication plan




Stem Rust Recovery Plan Update

Ug99 Stem Rust Communication meeting, Feb 2012

MUItipI.e ag.end.es & Gary Ber:sc'::::uni:(:?:;?uzlijgrsl\igjetmg
organizations involved Mike Cooper  NPB - Chair
1 . Erick DeWolf K S Uni i
with detection and N';':rty ;rager A
diagnosis Deb Fravel USDA-ARS
: Joel Floyd USDA-APHIS
=>»Bring everyone together prakash Hebbar  USDA-APHIS
to discuss hOW Carrie Harman University of Florida

] . . David Marshall USDA-ARS
|nf0rmat|0n m |ght ﬂOW Tim Murray Washington State University

following detection Mary Palm USDA-APHIS
Les Szabo USDA-ARS

Andrew Wilds USDA-APHIS




USDA-APHIS-PPQ

USDA-APHIS-PPO,
T National Survey Coordinator

National Identification Service

b ]
Ill'u, .’:\:_
) Confirmed Positive
. Confirmed Positive Official Communication
Sample Routing, T 1NN
f' o d Information '.' : '11 N National Plant Board President
C t ' — RN
on Irma |0n a n ‘".,\ USDA-AF{SA*dmlmstratDr I. ' | State Plant Regulatory Official (SPRO) ‘
C icati ‘ ' S
ommunication x IR
USDA-ARS ; Y

USDA-APHIS-PPQ contacts:
State Plant Health Director (SPHD)
Emergency Management

Cereal Disease Laboratory

Plan for New

F i | I
i N [}
Uggg Ste m Ru St Megative SPRO & I'I Mational & Regional Program Managers
° Results SPHD H Center for Plant Health Science & Technology
Detectlon i ! ] : Mew Pest Advisory Group
) 1
i ' ! PPQ Executive Leadership Team
: | SUSF'_EH H Phytosanitary Issues Management Team
| ' Positive 1
| i ' ]
| X L ' Phytosanitary Alert
! NPDN ! P
! Laboratory !
i | I Trading Partners
| 5 ;
|
i Negative i APHIS Legislative and Public Affairs
i
i Results ' A * 3
i i ;I Press Releases and ‘~\ "
i P : "\
Srerye i Suspelct : i other Coo.rdlr?ated ".,l Y
Sample : Sample ! ' D:rmmunllcatlons v P
i E I-r L 4 Members of Congress
| ¥ ¥ i Industry Public [if necessary)
Breeder/ Research Grower ¥
pat = | USDA-NIFA Management
LT Y T
Trel e, ¥ _.¥| PIPE
Sample routing ———— 0 State Extension "
Communications ~—~~~~~ > State Cereal Specialist . -
& ctate Agriculture Groups




Tokyo Subway Map

1
? R |- wirei
R L5 A+ ITABASHI- FEoret
SHIN-TAKASHIMADAIRA NISHIDA! MOTO-HASUNUMA KUYAKUSHOMAE MAEM;", TOBU-DOBUTSUKDEN
IWABUCHI i i
SHIMO | KITA-AYASE
NISHI- TAKASHMADAIRA TAKASHIMADARA HASUNE SHIMURASAKAUE ITABASHIHONCHD wn |
BABT RO 14 LyEL AR wiagg -
SHINATABASHI HISHISUGAMD | _ | |
Thru to - -
SHINRINKOEN - AR o
SHLE IR i NISHIGAHARA TORAIDE
R ™
B> KOTAKE- OTSURA AVASE
FEEL MUKAMARA JESr TR . @‘%
X CANADA™ SENKAWA  KANAMECHI) - BN 1
HIKARIGAOKA T L1
,% Fil B SHNETSURA SENGOKU L Keisal Live Yy ADTO
Salln Itndaroiioe NP = Sinbo Virakuchis Lo - OSHIAGE
= Wi HIGASHI e Thru tran run on Ketael Ling
Theu 1 HANNG I NAKAS 7 IKEBUKURO HARUSAN ) . - T
SHINEGOTA ____ AiH) - — e BN ... . 2
‘S i e A TE 4 VOGADANI i . - PR iy N>
FioR ;
OGIKUED NAZANG 5 k b | e & AYA gum T
to W T w0 Qe 1— S On ‘,;\ P T g WS IMARICHD T APARAMATTI® i NARITA-AIRPORT
MITARA MINAMEASAGAYA % S YUSHIMA ol UEND ASAKUSA
& Pty HIGASHINAKAND ) (Srinagk JEHIN-OKUBD \® UENG HIROKCUI
AT N (MSHOUCH] AR \ =
ioenu i s s I )
SHINNAKANG Vet | [ o [T \sﬁﬁ o g P RS i KURAMAE
NARANO-SAKAUE HEASH. ‘.,) SUERACEH MACH [ W (UK ADKRCHVACH)
HGASHIKOEN & ; AKIHABARA ASAKUSABASHI [
) 7 - TR AR AYDGORU
NAKANO-SHIMBASHI = SHIN-ODCHANOMIZU
AT
" BRI oo ” meU-SANhM TEF K — [EGE—
i 2
HONANGHI = %'%Qb MACH . a—
FP] £ ]
NAKANOEDMICHD B SHINJUKL- "3@) Ty T fraporo- MOTOYAWATA %::ka
GYOEM 2 ANANCHD e ikt kaad
E:i[l)A’EiAVA YOTSUYA '?1% kg?‘% KANDA ) g NISHLFUNASASHI
e Bhe i ron on kel Line -Kesd Line -+ - e | M = %2, R B | S SRS i S - - e -
= SHIMAAOMA % %Qin 4 NHOMBASH! = Simay = SHNg
-+ h WKURQCH
i =T dﬁgv o NES N e BT
io) L) & 4@* d D - =i o aovalll M7
Thru to HARAJUKU ) KOKURTSUHYGGLE v"? \\ A MITSUKOSHIMAE AR URO-Y K OY A — G ASHLHOMBASH) »
AT i s i 4 S &y tACHO . WvooEN
YOYOGHUERARA MELJINGUMAE AEMMAE | X ToKTe 1CHI
VD'{DGIVIQGGN mw e 3, Bl AE KR oroku
A
i okmatirn U Gl OMOTE SANGS) & af N, %f‘&, T rAMACHS FUNABORI
| 5 C] TAVERESANND _f 73t 2 G| Ly mam o
Thuto O\ ToT “5 F N oY | % OGS MINAML-GYOTOKU
o al 4 & Y 5 OJMA
= Fuk—TH L 4 QY
B — i ] 3 . %
Thiey Den. EnToahl Line. AOPPONGHTCHOME (CHSAWAL it m\%ﬂs%ﬂ\- K‘KUK‘}W# i Y ‘j"!,'“@
A CcHO SHIRAKAWA “gum‘m.sul
L%
¥V woes  WROO 7 AEHD TORANG i Yzt wn
ESSU ; HZABUTIBAN e S e W sy AE "R
ONARIMON NISHIDUIMA
T (T | TCAT,
SHROKAREDA +
Jit EIRG_AKABANE 4 (2
L ASAI
MEGURO SHATKRE TR ) BASH! i 665“ f £ MO NisH
4 - ]
{ B P e 3"_.5;\ ro’%g&-o MINAMI-SUNAMACH!
GOTANDA SENGAKLI MITA o o
TAKANAWACA =m &
L |
A |
OSeKl i
| & nin
SHINAGAWA MAIHAMA
| TAMACH! ATSUCHD 3
| i Yurkamoma Lina TSUKLISHIG KACHIDOKI
Rinkai Une
“Thru traina run on KedhinKyl#o Line. { Kehin-Kylkd Live
b
HANEDAAIRPORT | Takyh Mororal
|




Communication
Plan for New
Ug99 Stem Rust
Detection

USDA-APHIS-PPQ

National Identification Service

USDA-APHIS-PPO
National Survey Coordinator

j,
\
%
3
Confirmed Positive
E-mail Communication
with Sample
Information

®
',

Confirmed Positive
Official Communication

USDA-ARS Administrator

*
!

Cereal Disease Laboratory

USDA-ARS

k Mational Plant Board President

| State Plant Regulatory Official (SPRO)

i i
] I_+

Sample submitter

USDA-APHIS-PPQ contacts:
State Plant Health Director (SPHD)

- - - = === mmmee e mmmmmmmce e mmmmaa-

N 1
1 | ! .'I Emergency Management
Negative SPRO & ! Mational & Regional Program Managers
Results SPHD H Center for Plant Health Science & Technology
i H : Mew Pest Advisory Group
1
i ' ! PPQ Executive Leadership Team
| | SUSF'_EH H Phytosanitary Issues Management Team
| ' Pasitive 1
| i T 3
| X L. ' Phytosanitary, Alert
ol | :
aboratory
| : i Trading Partners |
| | '
|
| Megative ( APHIS Legiclative and Public Affairs
| Results ™ B A
i " L)
i i Press Releases and ‘l\ "
Suspect i Suspelct i other Coo.rdir?ated ".,‘ ‘1\
Sample i Sample | 1 Communications . 9
|
! | E I.' L A Members of Congress
| ¥ T '\| Industry Public (if necessary) )
Breeder/ Research Grower ¥ =
ailw " | USDA-NIFA Management
T u T
el v _.w| PIPE

Sample routing ——»
Communications

" -\. State Extension
State Cereal Specialist

-

~ i

State Agriculture Groups




Take Home Points
Communication and Coordination

Federal agencies primary role in detection
Land grant universities primary role in recovery
* Scientific community needs to be in the loop

= Who will be involved post-detection?

= Simulation exercises are useful to identify where
communication breaks down

* First detector/producer needs to be kept in the loop
> “Why am | shutdown?”

* Need good communication within & between
agencies, organizations, and existing networks




