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The entire training was divided into two modules:

- Genomewide Markers in Plant Breeding (Dr. Rex Bernardo).
- Monday to Wednesday noon:

- Data Bootcamp for Genomic Prediction in Plant Breeding (Dr. Aaron Lorenz).
- Wednesday afternoon to Friday afternoon



Genomewide Markers in Plant Breeding
(Dr. Rex Bernardo)

• Concepts in trait variation and QTL mapping
• What do we do with QTL we’ve detected.
• Linkage and association mapping
• Introduction to genomewide prediction
• RR-BLUP and GBLUP
• Genomewide recurrent selection.

High-density genetic linkage map based on SNP markers. 
https://doi.org/10.3389/fpls.2017.01168

https://doi.org/10.3389/fpls.2017.01168




Leveraging cassava QTL mapping capabilities

• Identification of QTLs associated with important traits: 
• Yield, starch content, and resistance to pests and diseases. 
• Developing of markers for marker-assisted selection (MAS) to improve the efficiency of breeding 

programs (Ceballos et al., 2015; Whankaew et al., 2011).

• Development of genomic selection models: 
• This can help breeders to select the best parents for crossing and to predict the performance of 

their progenies (Inosters Nzuki et al., 2017)

• Accelerating the breeding cycle: 
• QTL mapping can help to accelerate the breeding cycle by reducing the time and resources 

required to develop new cassava varieties.



Data Bootcamp for Genomic Prediction in Plant Breeding 
(Dr. Aaron Lorenz).

• Formatting and quality control of genotype/phenotype data for genomic prediction.

• Model implementation and exploration of various types of models. Techniques in cross 
validation for assessing prediction accuracy, training population optimization, multi-
trait prediction.

• Genomic prediction for GxE, predictions of all possible crosses (genomic mating). Other 
special topics in genomic prediction, tour of available tools for implementing genomic 
prediction.



Plant breeding in the 21stcentury

Two important trends
Genotypic data

$

Phenotypic data

$

Measuring branching height, one of the 
cassava standard descriptors (photo: H. 
Ceballos)



Genomic prediction and genomic selection

• Genomic prediction: The prediction of an individual’s genetic value using genome-wide 
markers. 

• Genomic selection: Selection of individuals based on their genomic prediction value(s).

Figure from Heffner et al. (2009)



When to use genomic predictions and selection

• When phenotypic selection is ineffective
• To increase gain per unit time
• For traits that are difficult to measure
• For other target populations of environments
• To reduce phenotyping
• When there are too many candidates to phenotype
• When seed amounts are insufficient





The 2023 Summer Institute in Plant Breeding



Any questions, want to discuss?



Thanks!


	Slide 1: Sharing Insights from Recent Plant Breeding Training 
	Slide 2
	Slide 3: Genomewide Markers in Plant Breeding (Dr. Rex Bernardo)
	Slide 4
	Slide 5: Leveraging cassava QTL mapping capabilities
	Slide 6: Data Bootcamp for Genomic Prediction in Plant Breeding  (Dr. Aaron Lorenz). 
	Slide 7: Plant breeding in the 21stcentury  Two important trends 
	Slide 8: Genomic prediction and genomic selection
	Slide 9: When to use genomic predictions and selection
	Slide 10
	Slide 11: The 2023 Summer Institute in Plant Breeding
	Slide 12: Any questions, want to discuss?
	Slide 13

