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Crossing

Selection

Evaluation

Int. Distribution

Data collection & interpretation of 
worldwide

Multi-location testing

General breeding scheme

5 years / 2 crops year
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Product of Trait Performance 
makes a Variety 
and not the sum

Grain Yield x Abiotic Stress Tolerance x 
Disease Resistance x Quality

If any component is 0 = susceptible, low quality, 
wrong grain color

Farmers will not grow the variety
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Why do we need tools in breeding?
Selection efficiency increases if all data –biological 
and molecular - can be used to decide

Which crosses to make? Parental selection
Which type of cross:  Single, three-way, double,  backcross, 
Which selection method?  Pedigree, bulk, modified bulk, selected
bulk
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Why do we need tools in breeding?
Increased selection efficiency
Large amount of gene and molecular information 
available from Genomics research
Linking available biological and molecular data and 
breeders’ requirements 
How to access data that they are “knowledge” to be 
used in a breeding program
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New challenges, new tools
Drought tolerance through better root health 

Use of molecular markers
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QuCim Application

Comparison of two breeding strategies: 

Modified pedigree (MODPED)
vs

Selected bulk (SELBLK)
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Criteria for comparing 
breeding methods

Genetic gain, measured by the change in mean 
genotypic value in the population before and after 
selection
Genetic diversity in final selected population,
measured by the number of crosses retained
Economics, measured by

Number of plants in a breeding cycle: how much land 
will be used?
Number of families in a breeding cycle: how much 
time and labor will be spent in preparing seed bags?
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Genetic gain in yield from SELBLK 
is 3.3% higher than MODPED
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SELBLK retained 25% more crosses 
in the final selected population

SELBLK required 1/3 less land 
from F1 to F8 than MODPED

SELBLK produced 40% less families 
to be  planted from F1 to F8
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High Fe and Zn grain concentration

Zn: 10 genes; 5 explaining more than 10%; cost / marker 1$      
Fe:   7 genes; 4 explain more than 10%       cost / marker 1 $

Optimum crossing and selection method considering costs for MAS
Crossing: F2- derived, BC1, BC2 BC3

Selection: Phenotype followed by grain analysis                 
Phenotype followed by MAS                             
Phenotype followed by grain analysis and MAS

Correlation Fe : Zn 0.5
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An integrated decision-supported system 
for breeding

Data source

Gene Bank

ICIS

Field books

etc.
Data miner

Simulation tools,

eg QuCim

Breeder Solutions
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Thank You


