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The NPDRS Program

 Called for in Homeland
Security Presidential Directive
Number 9 (HSPD-9) which was

issued in February of 2004
* Oversight by ARS

» Consists of two parts:
 Recovery Plans:

www.ars.usda.gov/crop-production-and-
protection/plant-diseases/docs/npdrs/

« Research



Dr. Jo Anne Crouch

Mycology and Nematology Genetic Diversity and Biology La
Beltsville, MD
joanne.crouch@usda.gov

Problem: Tools & resources to
accurately identify Downy
Mildews of cereals/grasses
very limited, especially the
foreign pathogens**
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**The Pl has requested ahold on
viewing their presentation at this time.
If you would like further information,
please contact them directly.




Dr. Christopher Dunlap
Crop Bioprotection Research Laboratory: Peoria, |
christopher.dunlap@usda.gov




Novel approaches to controlling laurel wilt

and Fusarium dieback in avocados.

Dr. Christopher Dunlap,

Crop Bioprotection Research Unit

et National Center for Agricultural Utilization -
Research,
In collaboration with our state partners ocaz108035

and local growers

Dr. Daniel Carrillo,
FLORIDA TREC- University of Florida
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Research and Accomplishments

* Evaluated and developed
entomopathogens for use against
ambrosia beetles, which are now routinely
used by growers during phytosanitation
procedures.

 Identified antifungal antagonists against
the plant pathogens. Identified two new
Paenibacillus species and B. velezensis.

 Developed experimental foam St IR Se T o
formulations to improve delivery of N TNy § B
biocontrol agents to the target. : 5, C3n / -
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Dr. William Rutter

U.S. Vegetable Laboratory: Charleston, SC
william.rutter@usda.gov
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Developing resources to manage Guava
Root-Knot Nematode
(Meloidogyne enterolobii)

William Rutter
USDA-ARS
Charleston, SC



|[dentifying M. enterolobii resistant Sweetpotato
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Dr. Yan Zhao and Dr. Wei Wei

Molecular Plant Pathology Laboratory: Beltsville, M
yan.zhao®@usda.gov wei.wei@usda.gov




Developing CRISPR/Cas12a-based Technologies
| for Early Detection of Exotic Phytoplasmas
"8 '3 s+ Phytoplasmas

* Phloem-inhabiting bacteria without a cell wall
« Cause numerous diseases in agricultural crops
» Six species are quarantine pests

CRISPRICas12a-based Detection

DNA , RPA , Detection @
extraction 15min 1 hour 3
0 Cas12 S

Time
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= Supersensitive = Rapid
= Highly specific = Cost-effective * Field-deployable".



Developing CRISPR/Cas12a-based Technologies
for Early Detection of Exotlc Phytoplasmas

Apple prollferatlon dlsease Grapevine yellows disease

caused by ‘Ca. Phytoplasma mali’ caused by ‘Ca. Phytoplasma solani’
(Photo credit: Osler/DBADP, Univ. of Udine, Italy) (Photo credit: Fabio Quaglino, Univ. of Milan, Italy)
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Dr. Scott Adkins

U.S. Horticultural Research Laboratory: Ft. Pierce,
scott.adkins@usda.gov




Tomato Resistance-Breaking Tospoviruses
Scott Adkins, USDA-ARS, Fort Pierce, FLL d
Ozgur Batuman & Salih Yilmaz, UF, SWFREC, Inmokalee, FL
Tong Geon Lee & Samuel Hutton, UF, GCREC, Wimauma, FL
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Tomato Resistance-Breaking Tospoviruses

Planting Sw-5 tomato in Florida and Puerto Rico for TSWV & TCSV:
1) Tools/protocols for detecting resistance-breaking TSWV & TCSV
2) Tools/protocols for detecting tomato tospovirus resistance genes
3) Analyze resistant tomato cultivars in Florida and Puerto Rico
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Dr. Kai Ling
U.S. Vegetable Laboratory: Charleston, SC
kai.ling@usda.gov

T




Managing emerging Tomato brown rugose fruit virus through sensitive
detection, effective disinfection and improved immunity

-Kai-Shu Ling, USDA-ARS, Charleston, SC-

Objectives:

» To evaluate selected disinfectants for field application and
seed treatment.

» To optimize real-time PCR useful for seed health assays.

» To conduct genetic and genomic analysis of novel resistance
to ToOBRFV in tomato.

Progress and Accomplishments
1. Effective disinfectants identified and recommended to growers.
2. Developed a sensitive Real-time PCR useful for seed health testing.

3. Screened tomato germplasm and identified new sources of
resistance to TOBRFV.

Need for research

1. Improving methods of application for effective disinfectants to achieve disease management in tomato productions.
2. Understanding the genetic basis of resistance and molecular marker development.
3. Developing genetic materials that are useful in tomato breeding for resistant to TOBRFV.

Publications:

Chanda, B., Shamimuzzaman, M., Gilliard, A., and Ling, K.-S. 2021. Virology Journal 18:7.
Chanda, B., Rivera, Y., Nunziata, S.O., Galvez, M.E., Gilliard, A.C., Ling, K.-S. 2020. Microbiology Resource Announcements. 9(29):¢00630-20.




Dr. Bob Jarret

Plant Genetic Resources Conservation Unit: Griffin,
bob.jarret@usda.gov

Screening the ARS Capsicum
Germplasm Collection for
Tobamoviruses**

**The Pl has requested ahold on o

viewingtheir presentation at this time. > = o

If you would like further information, % D =
please contact them directly.




Dr. Ricardo Goenaga
Tropical Crops and Germplasm Research Laboratory: Maya
ricardo.goenaga@usda.gov




Highly sensitive qPCR screening of the U.S. cacao germplasm collection in Puerto Rico for presence of the
emergent Cacao mild mosaic badnavirus (CaMMV) previously restricted to the Trinidad Gene Bank collection.

INTRODUCTION:

* The NPGS living cacao germplasm collection comprises strategically representative accessions belonging to the 10 genetic cacao groups, and is the only world collection planted inan RCBD.

* During 1943, two virus-like symptom phenotypes were observed for the first time in cacao trees in Trinidad and Tobago and symptoms attributed to two strains of a suspect viral disease,
referred to as Trinidad cacao virus (TCV) disease.

* These strains represent two new badnaviruses, named Cacao mild mosaic virus (CaMMV) and Cacao yellow vein banding virus (CYVBV), making them the first cacao-infecting badnaviruses
known inthe Western Hemisphere.

* During 2019-2020, symptoms reminiscent of TCV, now known to be
associated with CaMMV or CYVBV, were observed in a commercial s L%
field in Puerto Rico, and several clones housed in the USDA e ;
germplasm collections in Mayaguez and Miami quarantine
greenhouse.

* Quantitative PCR (gPCR) and PCR assays that target the viral
movement protein (MP) have been developed based on CaMMV and
CYVBV sequences (1 genome each), the only available isolates. A SNP
genotyping tool has been developed to identify accessions by genetic
group affiliation, and genotype analysis of virus-infected trees is
underway to aid in identifying germplasm with apparent resistance
or tolerance, and potentially, link historical origins of CaMMV with
genetic group.

OBJECTIVES:

1. Screen the USDA cacao germplasm collection in Mayaguez,
PR, and the cacao quarantine greenhouse in Miami, FL and
any symptomatic trees observed in the Trinidad and CATIE-
Costa Rica collections for CaMMV/CYVBV using gPCR to
determine badnavirus distribution and simultaneously guide
replacement of infected clones with uninfected trees, and
removal of infected commercial trees;

2. Confirm identity of badnaviral species in representative
samples found positive for CaMMV or CYVBV presence by
PCR amplification, cloning, and DNA sequencing of MP;

3. Genotype cacao samples using cacao SNPs analysis found to
be CaMMV or CYVBV-infected

ey




Highly sensitive qPCR screening of the U.S. cacao germplasm collection in Puerto Rico for presence of the

emergent Cacao mild mosaic badnavirus (CaMMV) previously restricted to the Trinidad Gene Bank collection.

RESULTS AND DISCUSSION

1. Screen USDA cacao germplasm collection in Mayaguez, PR, Miami cacao quarantine greenhouse, and Trinidad cacao genebank for
CaMMV/CYVBV.

a. Amplification with qPCR primers designed to detect CaMMV-Trinidad (only known isolates);

b. Positive samples —verified CaMMV by PCR amplification with CaMMV-T original MP primers; Results: Phylogenetic analysis revealed not one but three CaMMV clades
(Fig. 1). Conclusion: There is genomic variability among Mayaguez, Brazil and Trinidad CaMMVisolates.

c. Re-designed and validated modified MP-PCR primers to account for all CaMMV variants: Results: Re-designed primers amplified all CaMMV variants. Conclusion:
Development of a much more powerful test for CaMMV.

d. Re-run Miami & Mayaguez samples again with previously re-design primer combination (to account for false negatives in 15t run). Results: Positive detection was
greater with new re-designed primer combination. s the virus endemic? TBD.

e. Validation of CYVBV-T with 8 isolates from Trinidad (2020). Primer testing was halted due to budget constraints.

2. In the Quarantine Miami greenhouse: selected samples from plants showing virus-like symptoms were subject to lllumina DNA
sequencing and RNAseq: Results: No CaMMV /badnavirus detected. In DNA reads, no DNA-virus found; in RNA reads: polerovirus-like
sequences detected. Whether representative of a complete polerovirus genome will require further study. New virus??

3. SNP discovery analysis using the raw sequencing data from collection genotypes is pending additional funding. Do cacao genetic
groups differ in their susceptibility to badnaviruses?

IMPACT OF DELIVERABLES

1) Developed/validated improved qPCR and PCR detection of CaMMV and three groups of variants, are now recognized through this research (Fig. 2).
2) Development of highly useful assay for virus-indexing and managing USDA cacao germplasm collections.

3) Positive impact on improving current regulatory testing capacity to aid APHIS-PPQ decision-making.

Figure 1.
Phylogenetic
analysis of CaMMV
movement protein
(MP) resolvedthree
additional groups of
cladesofthevirus,a
resultthatagreed
with the results of
pairwise distance
analysis (see Clades
1-4).Sequences
from the current
studyare
highlightedinblue =
commercial farms,
Puerto Rico), red=
USDA germplasm
collection,
Mayaguez, Puerto
Rico),orgreen=
Gene Bankin
Trinidad.

Figure 2. Ca MMV-|like symptoms in Puerto Rico.

Clade 1

Clade 2

Clade 3

Clade 4




Dr. Jodi Scheffler

Crops Genetics Research Unit: Stoneville, MS
jodi.scheffler@usda.gov
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National and international collaborations to proactively combat threats to U.S. cotton.
Partnered with Pakistani scientists to mitigate the effects of Cotton Leaf Curl Virus (CLCuV) a

s S9N G 7 " L J@’ “‘ 3 :7
Infected plants (left) and resistant (right)

Developed advanced cotton lines.
Provided seed to U.S. public
breeders and breeding companies
and breeders in China, India, Brazil
and Australia. Seed is available on

request.
In 2021, more improved resistant elite
cotton lines will be available.

virus transmitted by whiteflies.

Created diagnostic tests to
detect then identify and track
the virus.

Have already used the tests on
new viruses found in the U.S., but
so far not found.

. 1 b | 7 L
DNA markers for marker assisted selection.
Can breed without having the disease present
and can also decrease the number of years for
development from ten years to six!
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Using RNAI, CRISPR and other
emerging technologies to
develop plants with their own
self protection mechanisms.




Emerging Threat Cotton Leaf Roll Dwarf Virus (CLRDV). In 2017, a variant of this virus, which causes
Cotton Blue Disease in Brazil, was detected in the U.S. Took advantage of Brazil’s experience to get a
jump on tac

Phylogenetic study of CLRDV samples collected
across the cottonbelt, indicates a single main
point of origin that spread into other states.

By 2019 the virus was found
in ten states across the prEN e RS
cottonbelt. Paae 29 L

Cotton Inc. organized a Task Force to tackle CLRDV
* Researchto understandthe best ways to mitigate the effects of
CLRDV

* Develop cheap and effective diagnostic tests

e Identify resistant cotton germplasm, so far best candidates have
come from the USDA Cotton Germplasm Collection and originated in
Africa

* Breed resistant cotton varieties



Dr. Joshua Udall

Crop Germplasm Research Unit: College Station, T
joshua.udall@usda.gov




3091-21000-041-00D (Management and Utilization of Cotton Genetic Resources and Associated Information)

Resistance to Fusarium wilt Race 4 (FOV4)
identified from the U.S. National Cotton
Germplasm Collection

- 3 RS & ‘ :,#5 - E‘_ R S ,- : DB et LY Y-
Figure 1. A. FOV4 in San Joaquin Valley (photo credit: Dr. Bob Hutmacher, University of California). B. FOV1 in Georgia (photo credit
Dr. Peng Chee, University of Georgia). C. FOV4 in El Paso County Tx (photo credit Dr. Jason Woodward)

e ~10,000 accessions are available in the Collection

e ~2,000 accessions screened by multiple collaborators using differing
methods to search for FOV4 tolerance/resistance

* ONE (1) accession identified as tolerant/resistant to FOV4 in highly
replicated field studies



Dr. Mauricio Ulloa
Plant Stress and Germplasm Development Research Unit: L
mauricio.ulloa@usda.gov
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USDA Unraveling population shift of Fusarium wilt race 4 (FOV4) fungi-strains
—/ and their interaction for overcoming tolerancelreS|stance in cotton

» The Fungus Fusarium oxysporum f. sp. vasinfectum race 4
(FOV4) adversely impacts cotton production causing plant wilt
and death. FOV4 is an inoculum density-dependentdisease,
and, so far, resistant cultivar is the only management control.

> Previous and Ongoing Research

CropplngSystem Research Laboratory

> |dentified new sources of FOV4 resistance in Upland Plant Stress and Germplasm Development Research ﬂ
and Pima cotton Pl: Dr. Mauricio Ulloa / Research Geneticist{

SN

» Developed new Upland and Pima cotton progeny or
breeding lines with high resistance to FOVA4.

» Publicly release Upland and Pima germplasm lines
with high resistance to FOV4.

» Preliminary characterization of current Fusarium
oxysporum f. sp. vasinfectum isolates from cotton in
the San Joaquin Valley of California and EI Paso
Texas Valley.



» With the supportof the NPDRS program, we are going to further identify and characterize
emerging devastating Fusarium strains in different soil types and infected cotton plants from
eva|uati0n SiteS in California and Tean Simple variability can be observed on growth and pigmentation

when fungus grows on media
FOV4 T genotype Isolate Tm23 FOV4 N genotype Isolate Tm2 FOV4 MT genotype Isolate CSU-

» So far, a preliminary FOV molecular characterization study
identified diversity/variability within FOV4 strains and confirmed
the presence of two (T and N) strains of FOV4 (VCG 0014i) in
California cotton fields and possibly population shiftin some
fields due to selective pressure towards the N strains

» Seedling assays to assess pathogen infection reveals differences
in isolate’s virulence or aggressiveness and the complexity of
FOV4, wilt disease and plant resistance mechanisms.

Diaz, J., Garcia, J., Lara, C., Hutmacher, R B., Uloa, M, Nichols, R. L, Elis M. L. 2020.
Characterization of current Fusarium oxysporum f. sp. vasinfectum isolates from cotton in the San
Joaquin Valley of California and Lower Valley H Paso Texas. Plant Disease Journal.
https://doi.org/10.1094/PDIS-05-20-1038-RE

> Overa”, reSU|tS from thIS and preViOUS StUdieS SuggeSt that the 5 - Diseas.e s.e.verity. of F(?V4 isolates or strains Moderately Susceptible (Pima DP-340)
FOV4 populations identified to date in far-west Texas vary from and variability of infection response on cotton
those found in California.
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https://doi.org/10.1094/PDIS-05-20-1038-RE

Dr. Glen Hartman

Soybean/Maize Germplasm, Pathology, and Genetics Research
glen.hartman@usv




An Exotic Foliar Fungal Disease - Red Leaf Blotch of Soybean

Background Issues/problems

 The disease occurs onlyin Sub-Saharan

African countries on soybean and a native
legume plant, Neonotonia wightii

Based on the APHIS Recovery Plan
developedin 2009, distributionin the USA
if introduced could become widespread
from the south to the northern areas of
production

* Yieldlosses of 50% reported in several

African countries

With more recent information about the
disease and conducive epidemic
environments, the potential risk to
soybeansin the USA needs updating
even though there is a lack of detailed
research on distribution, spread, fungal

variability,and management in Africa

Symptoms and signs

 Leaflesions are most noticeable (lesions Disease management
on petioles, pods, and stems also occur;

not known to be seed borne)

* Fungicides may be effective for
s 5 RIS controlling RLB, but questions about

PFRODUCTION {h'¥; _— \Qé )\ DEVELCPMENT
Ny \

* Lesions progress from small red-brown i @w/\ﬁf efficacy, applicationtiming, and
’ %

,l’:t . . .
spots to larger leaf blotches registrations remain unknown

W LEsioN

i \d

* Older lesions contain fungal structures N -+ Biologicaland cultural management may
including sclerotia (survival structures) and a% aid in alleviatingdisease pressure, but
pycnidia (spore-producing structures) . research in this areais lacking /

PFYCNIDIUM SCLEROTIUM .
PRODUCED TNCORPORATED
ON SCLEROTIUM INSOLL ]




Evaluation of Soybean Genotypes for Resistance to RLB

* Until now, there has been little
concerted effort to evaluate
soybean genotypes for resistance
to RLB

* Onereport screened soybean
germplasm in the USA (ARS
Foreign Disease-Weed Science
Research Unit) and concluded that
all 23 soybean genotypes tested
(representing 90% of the genes
present in publicU.S. materials)
were susceptible

Research Objective

* Evaluatered leaf blotch resistance
in the field in breedinglines and
cultivars developed in Africa

Acknowledgements

* ARS- National Plant Disease Recovery System
* SoybeanInnovation Laboratory (SIL)

* Field cooperators with SIL

Location

B Mean

M Mean

Materials and Methods

* Ninelocationswere evaluated for RLB
resistance in the Pan African Trials (PAT); the
PAT is part of a USAID Feed the Future
Initiative funded project to the Soybean
Innovation Lab

* Atotal of 69 entries were evaluated;all
locationshad a minimum of 30 entries

e Seven entries were common among locations

Summary

* Disease severity differed by local and entry

 Top bar graph shows Uganda with the lowest
level of disease; Ethiopia with the highest

 Lower bar graph shows cultivar SC Signal

with the lowest severity (commercially

available cultivardevelopedin Zimbabwe)

Our mandate is to continue to screen more

germplasm to find sources of resistance that

are more complete N\




Dr. Shuxian (Susan) Li

Crops Genetics Research Unit: Stoneville, MS
shuxian.li@usda.gov
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Recovery and Preservation of Phakopsorapachyrhizi Collection
from Southern US: Meeting the Needs for Soybean Rust Research

Shuxian Li

USDA, ARS, Crop Genetics Research Unit
Stoneville, Mississippi 38776, USA

o Soybean rust (SBR) is one of the most economically important soybean
foliar diseases caused by the fungal pathogen Phakopsora pachyrhizi.

o Yield losses from 13% to 90% due to SBR have been reported.

o SBR has the potential to cause major economic damage to U.S. soybean
production.

o The causal agent has a broad host range, an airborne nature, and diverse
and complex virulence pattern.

o Developing soybean cultivars with resistance to different isolates of P.
pachyrhizi are needed to combat the emerging potential threat of soybean
rust in the U.S.

Immune RB
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shuxian.li @usda.gov



Cont.-

o Collections of plant pathogens are crucial for
phytopathological research and breeding for host resistance to
diseases.

o Objective for phase I research: Recoverstored P. pachyrhizi
isolates
o Accomplishments during the pandemicin 2020:

- Fifteen isolates were recovered using the heat-shock method (Bonde et
al. (2006) or Tween-water soaking technique.

- Isolate MS 06-1 was used to identify the Rpp6 gene in 2012.

- A Florida isolate was reported to defeat Rpp I and Rpp6 genes
previously.

Ongoing research:

- Confirm the pathogenicity of recovered isolates by inoculating a panel
of differentials with known resistance (Rpp) genes and susceptible
plants.

- Set up long-term storage.

shuxian.li @usda.gov




Dr. Kelly Chamberlin
Wheat, Peanut, and Other Field Crops Research Unit: Sti
kelly.chamberlin@usda.gov
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Breeding for Resistance to
Peanut Smut

* Whatis peanut smut?
» Fungal disease of peanuts

» No above ground symptoms; Nuts (seed) replaced with fungal
spores

* No control method; Highly dispersive and easily spread
* Not found outside of Argentina and Brazil

« Why are we worried about peanut smut?
» 100% incidence in Argentina, up to 50% yield loss

« Threat to global peanut production ($47 B in 2020) and thus
U.S. peanut production ($1.13 B in 2019)

» U.S. stakeholder requested action

* Whatis the plan?

» USDAARS scientists are working with INTA, Argentina
scientists to:

« |dentify sources of smut resistance through screening
* Incorporate smut resistance into peanut for the U.S.
* Identify and deploy markers for selecting resistance

 Develop high-throughput methods for phenotyping and
detection

 Determine the variability of pathogen population




Accomplishments to Date:

|dentified 13 sources with near immunity over 3
years of phenotyping U.S. germplasm in
Argentina

Conducting crosses to incorporate smut
resistance into cultivars for production in the
U.S.

Advancing breeding populations for resistance
screening and cultivar development

Resistance marker development nearly
complete

Impact

— Protection of the U.S. peanut crop, valued
at $1.13 B in 2019

— Resistant germplasm available to peanut
breeding programs

— Molecular markers for use in peanut
breeding programs



Dr. Shyam Tallury
Plant Genetic Resources Conservation Unit: Griffin,
shyam.tallury@usda.gov

Development and validation of
a molecular diagnostic assay
for the detection of peanut
clump virus (PCV) and Indian
peanut clump virus (IPCV)**

**The Pl has requested ahold on o

viewingtheir presentation at this time. > = So

If you would like further information, % D =
please contact them directly.




Dr. Shahryar Kianian
Cereal Disease Lab: St. Paul, MN
shahryar.kianian@usda.gov




Understanding and combating increased virulence to oat crown rust (Puccinia coronatef. sp. avenae)
Shahryar F. Kianian
USDA-ARS Cereal Disease Lab
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Oat crown rust isolates are becoming substantially more virulent
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100+ seedling resistance genes identified in oat
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Low apparent fitness cost to virulence
No negative associations between virulences

Abundant sexual recombination on common buckthorn
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Dr. Les Szabo
Cereal Disease Lab: St. Paul, MN
les.szabo®@usda.gov




Genotyping of Critical Wheat Stem Rust Pathogen Stains.

Les J. Szabo, St. Paul, MN

e  Wheat Stem Rust

— Historically the most devasting disease of
wheat.

— Caused by the fungal pathogen Puccinia
graminis.

— Recently re-emerged as serious threat to
wheat production in Africa, Western Asia
and Southern Europe.

* Ug99 race group (Africa)
 TKTTF race group
* TTRTF race group

— These new strains of P. graminis are a
threat wheat production in the U.S.

Infected wheat field in Kenya



Genotyping of Critical Wheat Stem Rust Pathogen Stains.

Les J. Szabo, St. Paul, MN

* Objective: Develop genotyping tools
and characterize U.S. and global
population.

— Developed high-throughput SNP chips.
— Genotyped over 2,500 samples.

— Defined the major genetic groups in the U.S.
and global populations.

* Objective: Develop rapid molecular
diagnostic tools.

— Developed rapid molecular assays for the
U.S. and global populations.

— Assays are being used as part of an — L ——
international surveillance program for wheat [m= =i Iz a%ees =
stem rust pathogen.
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Dr. Bob Bowden

Hard Winter Wheat Genetics Research Unit: Manhatta
robert.Bowden®@usda.gov




Breeding Resistant Wheat Varieties to Stem Rust Using Marker-Assisted Selection

Robert Bowden and Mary Guttieri, USDA-ARS, Manhattan, KS
Amir Ibrahim, Texas A&M University, College Station, TX

Summary of Problem: Wheat crops in the US are threatened by new exotic
virulent races of stem rust, such as the Ug99 group. New durablyresistant
germplasm is needed that also has elite agronomic characteristics.

Research Objectives:

1. Determine rust resistance reactionsto stem rust, stripe rust, and leaf
rust diseases for advanced breeding lines in the Southern Plains at the
Castroville, TX hot-spot for wheat rusts.

2. Develop high-yielding, high-quality winter wheat germplasm lines
adaptedto the Great Plains region with durable resistance to stem rust,
stripe rust, and leaf rust diseases.

Relevance of the Objectives to NPDRS Program Priorities

Wheat is the most widely grown crop in the Great Plains region. New races
of all three rust species threaten the sustainable production of wheat crops.
Durablyresistant varieties are within reach through cooperation of USDA-
ARS, Texas A&M University, and others.




PROGRESS REPORT

Castroville Screening Nursery, 2021 Germplasm Development

A

Durable, Quantitative Resistance Breeding

Llnes.Screened * Fourlineswith durable SR resistance from ‘Kingbird’
* Winter Wheat: 16,334 e Sr2, Sr9b, Sri2, Sr57, Sr58
* Spring Wheat: 2,421 Gene Pyramid Breeding
* Oats: 1,548 +  Elite backgrounds: TAM114, TAM205, TX13M5625,
* Barley: 114 Smith’s Gold, Showdown, KS090387K-20
e Sr22, Sr26, Sr35, Sr38, Sr57, Sr58




Dr. David Marshall

Plant Science Research Unit: Raleigh, NC
david.marsldagov
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Stacking Ug99 Stem Rust Resistance with Other Resistances in Wheat — David Marshall, Raleigh, NC

IMPORTANCE:

Rusts and other wheat
diseases are global
problems.

Genetic resistance is the
most cost-effective disease
management for farmers.

KEY OBJECTIVES:

* Identify effective, long-lasting
resistance to three wheat
rusts.

* Combine those resistances
with resistance to powdery
mildew and Fusarium head
blight.

* Breed those combined
resistances into diverse wheat
backgrounds and market
classes.

APPROACH:

* National & International

* Controlledscreening
 Molecularmarkers

* Phenotyping & genotyping
RESULTS . Breeding & selection




Dr. Matthew Rouse

Cereal Disease Lab: St. Paul, MN
matthew.rouse@usda.gov




Rouse: Wheat resistance to Ug99

2007 Ug99 Resistance Loci Llnkage Blocks of Ug99 resistance genes

* 19 resistance genes,

* 5 with markers
2020 Ug99 Resistance Loci Sroh Srzz

. Sr28 Sr15
* 43 resistance genes
[ J
39 Wlth markers * Linkert e Linkert e 7lines e 6lines * Marker-assisted backcrossing
* Bolles « Llang-MN * UMN e  UMN * BC,-derived fixed +/- lines
* Advance e Prevail e SDSU e« SDSU * Yield trials in collaboration with
* Forefront « NDSU breeders

Field Screenlng of Sprlng Wheat and Barley in Africa Impact

* 1500+ spring wheat lines

e 200+ spring barley lines

e 7 US universities

* 4 private companies

* Recent resistant varieties
‘MN-Torgy’,
‘SY-Longmire’

UMN variety
‘Linkert’ with
Ug99 resistance —
833,900 acres in
Minnesota and
North Dakota in
2018




Dr. Yue Jin
Cereal Disease Lab: St. Paul, MN
yue.jin@usda.gov




Stem rust surveillance to monitor Ug99 and other significant virulence
Y. Jin, USDA-ARS Cereal Disease Lab, St. Paul, MN

Stem rust of wheat: Ug99 race group: Ug99 sentinel plots in US:
R Ug99

3% sw & 30% ww resistant

}
Ug99+5124
!
Ug99+Sr24+Tmp
0% sw % 13% ww resistant
(2019 US breeding lines teste:
at the seedling stage)

Detection of non-Ug99 races that have caused epidemics/outbreaks:
(in close collaborations with D. Luster and P. Olivera)

= ] Sr13b, 22424, 35, 37, Sr22, 32+40, 35,
eorgia 45, 47, 50,1RS 37, 45, 47

TKTTF+: 45, Tt-3
TKKTP: Sr24+1RS

Ethiopia

Sr13b, 13¢, 22, 27, 33, 35,
37, 45, 47, 50, 52, 53, 59,
1RS, Satu, *Sr24+31



Dr. Doug Luster
Foreign Disease - Weed Science Research Unit: Fort Det
doug.luster@usda.gov




Preliminary screening and storage of exotic cereal rust accessions
in BSL3 containment

Douglas G. Luster Foreign Disease-Weed Science Research Unit, Fort Detrick, MD

Cereal rust pathogens are evolving new forms

and threatening the world’s food security

Stem rust of wheat:

* Foreign rust collections are received during the growing season at
the ARS Ft. Detrick MD BSL-3 Plant Pathogen Containment
Facility, recovered, screened and archived.

* Selected accessions are shipped during the Winter Containment
season to the ARS Cereal Disease Laboratory, St. Paul MN for
intensive screening, pathotyping and genotyping

e 2019 to 2020: over 320 sample receipts from 9 countries in Africa,
Europe, and Asia recovered, screened and archived.



NPDRS FY 2018 Funding: “Rapid detection of Phytophthora ramorum
(Sudden Oak Death) in nursery irrigation water”

Douglas G. Luster Foreign Disease-Weed Science Research Unit, Fort Detrick, MD

Problem: Detection of Sudden Oak Death in infested nurseries
takes 10 days to 2 weeks

Mock Nursery Irrigation Retention Pond Rapid Sampling Strategy:

National Ornamental Research Site Flocculation of P ramorum propagules
Dominican University, San Raphael CA

from water samples

Objective: Rapid, efficient recovery and detection of Phytophthora ramorum
from nursery irrigation water in 24 hrs



Mr. Gary Peterson
Foreign Disease - Weed Science Research Unit: Fort Det
gary.peterson@usda.gov
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gvfungal disease once limited
ntly reportedin Bangladesh
Losses of 30-100%.
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v'bt been reported in North America
USDAARS is currently screening U.S. wheat germplasm
for disease resistance ARS Biosafety Level-3 Plant

Containment Facility at Fort Detrick Maryland.

ARS Foreign Disease Weed Science Research Unit
(EDWSRU).in Cooperation with Kansas State University

?% and Asociacion de Productores de Oleaginosas y Trigo
% (ANAPQ) established a wheat blast screening nurseryin
/ La Paz, Bolivia

NPDRS is providing funding for the testing of U.S. wheat
lines, identified at FDWSRU as potentially resistant in
both the field and a greenhouse in Bolivia where new
strains of the pathogen may exist.
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National Plant Disease

Recovery System
(NPDRS)

Tim Widmer, USDA-ARS
(tim.widmer@usda.gov)

https://www.ars.usda.gov/crop-production-and-protection/plant-diseases/docs/npdrs/
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