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Converging Challenges to Global 

Food Security 

“In the next 50 years we will need to produce as much food as has been 
consumed over our entire human history.”    Megan Clark, CSIRO CEO



Vision of Success: the wealth contained in the world’s genetic 
resources is ‘unlocked’ for breeders globally to make new varieties

≈ 28,000 maize ≈ 150,000 wheat

Genetic 
resources

Use of crop wild 
relatives in the 

past 20 years in 
released 

cultivars of 13 
crops of 

international 
importance

(Euphytica
2007, 156:1-13)



?

Challenges of Use

Lack of relevant information



High-density genetic profiles

Genomic characterization using DArTseq

• SNP and PAV markers

 28,000 Maize

 100,000 Wheat



Traits Experiments

Abiotic 
stresses

heat

drought

low N

Biotic 
stresses

tar spot, ear rot, stalk rot, 
Turcicum, Cercospora, 
MLN (MCMV & SCMV)

Grain 
quality

hardness, starch, oil, 
amino acids, phenolics

Field and laboratory phenotyping

Maize: >1.5m data points 

Flowering
Plant, ear height
Stem, root lodging



Tools for data analysis, visualization 

and use

A “Satellite Navigation” system for diversity



Diversity panels for breeders

1000, $200k usd

500, $100k usd

100, $20k usd
~5,000 entries, $1M usd



Core sets of wheat landraces

PCA of Iranian landraces (core entries circled) PCA of Mexican landraces (core entries circled)

7% 3%

N=2404

N=361

N=8416

N=1261



Exploring genetic resources for heat-

adaptive traits (wheat)

Tolerant Landraces:

Iranian : Red

Mexican : Yellow

Elite lines:

ESWYT- Blue

SAWYT - Green



GWAS: Flowering and broad adaptation 

(maize)

Inv4m

Romero et al. Nat Gen 2017
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Inv4m locus 4 - additive effect
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Largest effect on flowering documented to date: 3 days
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Can apply to many traits:

Grain protein content (maize)

unmapped

What’s next?



Environmental GWAS (maize)

Environmental GWAS using GBS 500k markers

Alberto Romero

What’s next?



Pre-breeding: 
broadening 
the genetic 
base of elite 
wheat



Elite Exotic Prebreed

A-Genome 52 137 151

B-Genome 51 140 158

D-Genome 12 90 51
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Exotic-contributed haplotypes associated with 

grain yield (134 wheat pre-breeding lines)

4200

4400

4600

4800

5000

5200

AG AT GG
3900

4000

4100

4200

4300

4400

4500

4600

4700

AG AT GG

Obregon_Irrigated IIWBR, Karnal _Drought stress

Haplotype 1.28 (1A)

0

500

1000

1500

2000

AC GC GT
3900

4000

4100

4200

4300

4400

4500

4600

AC GC GT

4200

4300

4400

4500

4600

4700

4800

4900

AC GC GT

Obregon_Heat stress IIWBR, Karnal_Drought stress IIWBR Karnal_Irrigated

Haplotype 18.1 (6D)

K
g
 h

a
-1

K
g
 h

a
-1

0
.7

7

0
.1

7

0
.2

1

0
.2

3

0
.7

3

0
.1

7



Vision: Efficient and Equitable Use of 

Genetic Diversity

?

With SeeD
Before SeeD

Maize Molecular 

Atlas



Jonás Aguirre (UNAM), Flavio Aragón (INIFAP), Gary Atlin, Odette Avendaño (LANGEBIO), Michael Baum (ICARDA), David Bonnett,

Hans Braun, Ed Buckler (Cornell Univ.), Juan Burgueño, Vijay Chaikam, Alain Charcosset (AMAIZING), Gabriela Chávez (INIFAP), Jiafa

Chen, Charles Chen, Andrés Christen (CIMAT), Angelica Cibrian (LANGEBIO), Héctor M. Corral (AGROVIZION), Moisés Cortés

(CNRG), Sergio Cortez (UPFIM), Denise Costich, Lino de la Cruz (UdeG), Etienne Duveiller, Marc Ellis, Armando Espinosa (INIFAP),

Néstor Espinosa (INIFAP), Gilberto Esquivel (INIFAP), Luis Eguiarte (UNAM), Mustapha El-Bouhssini (ICARDA), Gaspar Estrada (UAEM),

Juan D. Figueroa (CINVESTAV), Pedro Figueroa (INIFAP), Jorge Franco (UDR), Guillermo Fuentes (INIFAP), Bonnie Furman, Amanda

Gálvez (UNAM), Héctor Gálvez (SAGA), Karen García, Silverio García (ITESM), Noel Gómez (INIFAP), Gregor Gorjanc (Roslin Inst.),

Sarah Hearne, Carlos Hernández, Juan M. Hernández (INIFAP), Víctor Hernández (INIFAP), Luis Herrera (LANGEBIO), John Hickey

(Roslin Inst.), Huntington Hobbs, Puthick Hok (DArT), Javier Ireta (INIFAP), Andrzej Kilian (DArT), Huihui Li, Marta Lopes, George Mahuku,

Francisco J. Manjarrez (INIFAP), David Marshall (JHI), César Martínez, Carlos G. Martínez (UAEM), Manuel Martínez (SAGA), Ky

Matthews, Iain Milne (JHI), Terrence Molnar, Moisés M. Morales (UdeG), Henry Ngugi, Francis Ogbonnaya (ICARDA), Alejandro

Ortega (INIFAP), Iván Ortíz, Leodegario Osorio (INIFAP), Natalia Palacios, José Ron Parra (UdeG), Tom Payne, Javier Peña, Cesar

Petroli (SAGA), Kevin Pixley, BM Prasanna, Ernesto Preciado (INIFAP), Matthew Reynolds, Sebastian Raubach (JHI), María Esther Rivas

(BIDASEM), Carolina Roa, Alberto Romero (Cornell Univ.), Ariel Ruíz (INIFAP), Carolina Saint-Pierre, Jesús Sánchez (UdeG), Gilberto

Salinas, Yolanda Salinas (INIFAP), Carolina Sansaloni (SAGA), Ruairidh Sawers (LANGEBIO), Sergio Serna (ITESM), Paul Shaw (JHI),

Rosemary Shrestha, Aleyda Sierra (SAGA), Pawan Singh, Sukhwinder Singh, Giovanni Soca, Ernesto Solís (INIFAP), Kai Sonder, Ken

Street (ICARDA), Maria Tattaris, Maud Tenaillon (AMAIZING), Fernando de la Torre (CNRG), Heriberto Torres (Pioneer), Samuel

Trachsel, Grzegorz Uszynski (DArT), Ciro Valdés (UANL), Griselda Vásquez (INIFAP), Humberto Vallejo (INIFAP), Víctor Vidal (INIFAP),

Eduardo Villaseñor (INIFAP), Prashant Vikram, Martha Willcox, Peter Wenzl, Víctor Zamora (UAAAN)

Thanks to a strong network of partners!



Thank you 

for your 

interest!

www.seedsofdiscovery.org


