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General pipeline of integration of research outputs in the IWYP 
Hub at CIMMYT  
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Types of research outputs tested in the IWYP Hub at CIMMYT

• Trait discovery research: source and sink related traits (e.g. spike hormones 
and fertility, canopy architecture, chlorophyll fluorescence kinetics in spikes, 
trehalose 6-phosphate, internode length).

• Methodology validation research (characterizing germplasm, screening 
parents, segregants and advanced lines).

• Novel germplasm and alleles (e.g. introgression of wild relatives with 
increased photosynthetic efficiency)

• KASP markers designed for MTAs (e.g. identified by Molero et al. 2019 and 
Joynson et al. 2021).

• Deployment of IWYP derived molecular markers (trait introgression, QTL 
profiling).



Documentation of research outputs entering the pre-breeding 
pipeline
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Trait discovery research, past projects
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Gimeno, Francisco Pinera, Carlos Robles 
(CIMMYT)
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Strong methodology research in the IWYP Hub at CIMMYT

HTP
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Carlos Robles



Strong methodology research in the IWYP Hub at CIMMYT

Planting systems, lodging resistance methods

Lodging resistance 
methods and QTLs

Planting system on 
biomass accumulation

Francisco 
Pinera

Marcela 
Moroyoqui



Trait discovery research, past projects

Aligned and funded projects, external

Germplasm characterization, methodology 
research, paths to yield, genetic dissection, 

marker development



Trait discovery research, past projects

NIFA-IWYP projects

QTL validation, genetic dissection, marker 
development



GWP Physiology team 2017-2024
>200 visitors, >25 countries, > 70 
institutions/universities
 Undergrad students
 Master students
 PhD students
 Scientists

ARGENTINA: Universidad Nacional del 
Sur

AUSTRALIA:
Australian Research Council (ARC)
Australian National University 
(ANU)
CSIRO
University of Melbourne
University of Adelaide
University of Sydney
University of Western Australia

CANADA:
National Research Council (NRC)
Agricultiral and Agri-Food Canada 
(AAFC)

CHILE: Universidad Austral de 
Chile

CHINA:
Chinese Academy of Agricultural Science 
(CAAS)
China Agricultural University (CAU)
Dazhou Academy of Agricultural Sciences
North Western University

GERMANY:
University of Hohenheim
Technische Universitat Munchen
IPK Gatersleben
Forschungszentrum Juelich 
GmbH
Julius Kühn-Institut

ISRAEL: Agricultural Research 
Organization (ARO) Volvani Center

ITALY: University of 
Bologna

JAPAN: University of Agriculture and Technology, 
Tokyo

THE NEDERLANDS: Wageningen University and 
Research 

SPAIN: University of 
Barcelona
University of Llerida

SWITZERLAND: University of 
Zurich

UK:
Cambridge University
Earlham Institute
John Innes Center
Lancaster University
Lincoln University
National Institute of Agricultiral Botany (NIAB)
Nottingham University
Oxford University 
Rothamsted Research
University of Bristol
University of Essex
University of Liverpool

USA:
Penn State University
Purdue University
SALK Institute
National Science Foundation
Texas A&M University
Washington State University
Arizona State University
Kansas State University
UCDavis
University of Florida

OTHER COUNTRIES:
Iran, Mexico, Rusia, Sudan, Turkey, 
Uzbekistan, Zimbabwe, India…..

France INRA

Collaboration with 
academic institutes 

Jacinta Gimeno, IWYP Hub Coordinator



Novel germplasm and alleles from IWYP projects 

IWYP48, wild relatives 
introgression lines for 

increased 
photosynthetic 

efficiency

Erik Murchie, Julie King

IWYP76, triple mutants 
on TGW, yield and spike 

yield components 
genes

Cristobal Uauy, James Simonds



Novel germplasm and alleles from IWYP projects 

IWYP39, lines with TaVP 
and TaPSTOL1 alleles 
enhancing wheat yield 

Stuart Roy

AP09, production of 
additional fertile 

spikelets and grain 
protein content

Scott Boden



Summary of projects, trials & traits involved in 
crosses over 10 years of IWYP

• Database of historical crosses was generated, including parental 
selection criteria (traits), project, origin trial and crossing strategy



Summary of projects, trials & traits transferred to 
candidate lines and nurseries over 10 years

• Database of historical candidate lines was generated, including 
parental selection criteria (traits), project, origin trial and crossing 
strategy, lines selected for international nurseries



IWYP outputs are reflected in the 12th WYCYT nursery

11 lines carrying the 
5A QTL for grain 
length are part of the 
latest WYCYT nursery, 
in elite and CIMMYT 
backgrounds (update)
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‘Hand-over’ examples within CIMMYT 

• Low allele frequency (abiotic stress tolerance) in CIMMYT elite material 
• Favorable TGW alleles are fully absent in CIMMYT elite material
• Candidate 10 WYCYT lines are first CIMMYT lines carrying those alleles in higher frequency
• Lines handed over to the Bread Wheat program at CIMMYT 
• Favorable haplotype in chromosome 6D (Molero et al. 2022) is also related to yield under 

optimal conditions



IWYP trait transfer to CIMMYT breeding program



IWYP trait transfer to CIMMYT breeding program

• Low genetic variation in the breeding program
• Relationship with yield, biomass
• Null or low genetic gains



Flavio Breseghello, 
GWP director



Stage gate process within the CIMMYT pre-breeding and 
breeding strategy 

1
• Is the discovery of potentially important value? 
• Does it contribute to current or likely future product profile(s)?

2
• Is the potential value of the new technology confirmed? 
• Do data confirm that its potential benefit is sufficient to merit further investment? 

3
• Do the (multi-location) data confirm the value of the trait for one or more prioritized product profiles? 
• Is the trait absent, rare, or of substantially lesser value in the elite germplasm?
• Can we reliably select for the new trait? 

4

• Is the new technology incorporated into germplasm that is sufficiently elite such that it can be used in mainstream 
breeding pipelines without unacceptable penalty to genetic gains? 

• Is pre-breeding’s work complete? 
• If yes, handover to mainstream breeders at CIMMYT and through international nurseries; if no, decide whether and 

how to continue investing in the trait?



Take away points

• Hubs a unique model for research translation, allowing for testing 
material and protocols in multiple environments

• IWYP research outputs have been translated to ‘breeding ready’ 
products through the IWYP Hub al CIMMYT

• Investigate further what type of ‘useful’ genetic variation is missing in 
the breeding program to focus trait discovery and translation efforts

• Need to integrate a strategic incorporation of molecular and genomic 
tools in pre-breeding (stacking QTLs, GS based advancement, parental 
selection).

• Research outputs to follow a stage gate process before entering pre-
breeding, defined by a multi disciplinary team.



Thank you for 
your interest!


