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The RosBREED Project



ÅPI: Amy Iezzoni, MICHIGAN STATE UNIVERSITY

Å4 years, SEP 2009 ïAUG 2013

ÅFunded by SCRI (USDA-NIFAôs                  

Specialty Crops Research Initiative)

Å$14.4 M ($7.2 M SCRI, $7.2 in-kind Partners)

The RosBREED Project



ÅCentered on breeders & breeding programs

ÅU.S.-wide and international collaboration

Å10 Teams (SOCIO-ECONOMICS, INDUSTRY, BREEDING, 

PEDIGREE-BASED ANALYSIS, BREEDING INFORMATION

MANAGEMENT SYSTEM, GENOMICS, GENETICS, MARKER-

ASSISTED BREEDING PIPELINE, EXTENSION, ADMINISTRATION)

Å32 members of 3 Advisory Panels 
(STAKEHOLDER, EXTENSION, SCIENTIFIC)

The RosBREED Project



Vision

Integration of modern genomics tools with 

traditional breeding approaches will transform 

crop improvement in Rosaceae, significantly 

improving profitability and sustainability of U.S. 

rosaceous crop industries and contributing to 

increased consumption and enjoyment of these 

fruit, nut, and floral products.

The RosBREED Project



Mission

We will create a dynamic, sustained program 

in research, infrastructure establishment, 

training, and outreach for developing and 

applying marker-assisted breeding based on 

improved knowledge of industry value and

consumer preferences to accelerate and 

increase the efficiency of rosaceous cultivar 

release and successful cultivar adoption.

The RosBREED Project



Bridging the Chasm



Rosaceae Breeding = Genetic Improvement 
of peach, apple, strawberry, cherry, almond, pear, raspberry, apricot, plum, nectarine, blackberry, roseé

ÅSuccessful breeding raises the bar for 

what new cultivars can produce

ÅBreeding involves lots of decisions!
- Choosing parents carrying desirable traits 

- Crossing parents for efficient combinations

- Selecting the best-performing seedlings

- Commercially releasing the very best

ÅIndustry also decides which cultivars to 

produce



Rosaceae Breeding = Genetic Improvement 
of peach, apple, strawberry, cherry, almond, pear, raspberry, apricot, plum, nectarine, blackberry, roseé

ÅBreeding (and industry) decisions can be 

supported by:

Socio-economics information

(trait values)

DNA information
(molecular genetics & genomics)

Ą To allow more informed and objective decisions



Genomics Research = Breeding Support

éto elucidate genetic 

control of horticultural traits

GENOMICS RESEARCH

Structural Genomics

Comparative Genomics

Functional Genomics

INDUSTRY & 

CONSUMERS

GENOMICS RESOURCE

DEVELOPMENT

Whole genome sequences

Genetic maps

Marker systems

Expressed gene libraries

DNA fragment libraries

Transformation systems

Stats & programs

Databases



ÅGenomicists seek underlying genetic control 

of traits

ÅMendelian/major Quantitative

trait loci (MTLs)                 trait loci (QTLs)

ÅMarker-locus-trait (M-L-T) associations

Genomics Research = Breeding Support

Genes with allelic variation 

in available germplasm 

that explain/predict most

phenotypic variation 

éexplain/predict some    

phenotypic variation 

and

Term coined by Fred Bliss, 2010 (Marker-assisted breeding in horticultural crops. Acta Horticulturae 859:339-350. 

Proceedings of the ISHS Symposium on Molecular Markers in Horticulture, Corvallis, Oregon, USA, 29 Jul - Aug 1 2009)

Genetic markers at specific loci associated with particular traits



Total:  117    317      58       11          6            3

Genomics Research = Breeding Support



ÅGeneticists convert genomics knowledge 

into genetic tests enabling prediction of 

performance

ÅBreeders use                                         

genetic tests to                                         

support decisions                                            

(DNA information)

Genomics Research = Breeding Support



Genomics Research = Breeding Support

DOES THIS 

REALLY 

HAPPEN??



Total:  117    317      58       11          6            3

Genomics Research = Breeding Support



Genomics 

Resources

More efficient development of new cultivars

Decision 

support
Mkr-loc-trait 

associations

Marker-Assisted BreedingThe Chasm!


