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Sequencing cost!



Sequencing cost!

Elshire et al 2011

~$ 1,500 / 384 samples = 3.9 + 6 = $10

2020

$25 = 1 plot, 1 environment 



Sequencing cost!

Field
1 plot , 1 env = ~$25 

Minerals: 
1 sample, 1 env = ~$10

Cooking time:
1 sample, 1 env = ~$15

…. ~$50  vs ~ $10 Sequencing GS

Agronomic performance
Minerals
Cooking time
….
Multiple environments
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Jiménez 2019
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When to use genomic selection

1. When phenotypic selection is ineffective
2. To increase gain per unit time
3. For traits that are difficult to measure

eg. root characteristics, canning quality
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When to use genomic selection

1. When phenotypic selection is ineffective
2. To increase gain per unit time
3. For traits that are difficult to measure
4. Assess agronomic performance in other 

environments
5. To reduce phenotyping

30 days milling! 

~24 samples per day
n = 700 50%

Training
50%

Testing



Factors affecting predictive ability

Thorwarth et al 2017

1. h2 and population size of TP

Nh2

N and h2 affects both the power to detect 
QTL and the accuracy of GS!



Factors affecting predictive ability

1. h2 and population size of TP
2. Genetic relationship

Lorenz 2016



Factors affecting predictive ability

1. h2 and population size of TP
2. Genetic relationship
3. Linkage disequilibrium

How many markers are needed?



Factors affecting predictive ability

1. h2 and population size of TP
2. Genetic relationship
3. Linkage disequilibrium

Mackay et al. 2009 Bernardo 2020, p285



Factors affecting predictive ability

1. h2 and population size of TP
2. Genetic relationship
3. Linkage disequilibrium
4. Number of QTL

Perez and Gustavo de los Campos (2014) 

h2 tend to be higher



Factors affecting predictive ability

1. h2 and population size of TP
2. Genetic relationship
3. Linkage disequilibrium
4. Number of QTL
5. Prediction models

i) Each marker explains the same amount of genetic 
variance

ii) Epistasis is absent

rrBLUP is wrong!

Bernardo 2020, p289



Genomic selection with Major QTL

h2 = 0.6



Genomic selection with Major QTL


