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Outline

ÅGenomics & phenomics in breeding pipeline

ÅKey learnings

ÅNew directions



Collaboration

Jesse Poland

Atena Haghattilab

Daljit Singh

Mohammad Rahman

Ravi P. Singh, Jose Crossa, Susanne Dreisigacker, 

Uttam Kumar, Imtiaz Muhammad, Philomin Juliana,

**Jessica Rutkoski (currently in IRRI)

Mark Sorells

Jin Sun



Breeding cycle at CIMMYT

P1 x P2 F1 or Backcross F2...F5/F6          
(selected bulk)

Head to row / 
plant to row 
(small plots)

Yield trials (2 
years)

International 
yield trials



Rapid cycling of breeding materials 

(Field based selection )
Mexico (Cd. Obregon-Toluca/El Batan)- Kenya 

International Shuttle Breeding

Cd. Obregón, 

Mexico (40 masl)

Toluca, Mexico 

(2640 masl)

El Batán, Mexico 

(2249 masl) 

Njoro, Kenya 

(2185 masl)

Å4 years from crosses to yield 

trials

ÅSelection for multiple diseases 

( rusts, septoria etc.)



Objectives

Improving genetic gains :

ÅReducing the breeding time

ÅImproving selecting efficiency

ÅPhenotyping under diverse environment



Integrating technologies 

P1 x P2

F1

F2 é..F5/F6 
(selected bulk)

Head to row / 
plant to row 
(small plots)

Yield trials      
(2 yrs.)

International 
Yield trials



Irrigated (beds & 
flats)

Drought  ( severe & 
moderate)

Heat

1st year yield trial(~10,000 lines)
2nd year Multi-environment 
yield trial (~1000 lines)

Strategy

Irrigated

Cd. Obregon, Mexico



ωGBS markers 
(KSU)

ω10,000 lines each 
year for 4 years

Genotyping

ωAriel 
phenotyping 

ωThermal and 
hyperspectral 
camera

High
throughput
phenotyping

Pedigree Information

Modelling & performance prediction

1st year yield trial(~10,000 
lines)

2nd year Multi-
environment yield trial 

(~1000 Lines)



Phenotyping

ÅKey questions

ïAssociation of traits measured through high throughput 

phenotyping (HTP) 

ÅAll bands vs indices (R-NDVI, G-NDVI, Canopy temperatures)

ïTiming of data collection



Comparison of models & time points

Montesinos et al. 2016 2nd year Multi-environment yield trial

Heritability : 0.30 ς0.70

Grain fillingGrain filling



Within environment predictions using 

multivariate (HTP indices) model

Rutkoski et al. 2016

A: Pedigree  G: Genomic relationship

2nd year Multi-environment yield trial


