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Our Dream

Ultra-crisp tasty apples
sweet juicy  peaches
flavorful cherries

luscious strawberries 

Consistent quality, available & affordable

Enjoyed by consumers, regularly

Sustainably produced throughout the U.S.



Our 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 & contribute to the 
increased consumption and enjoyment of these 

fruit, nut and floral products.  



Why now? 
Apple, peach & diploid strawberry genome 

sequences are available!

Image courtesy of NSF 

Images courtesy of  www.beakandskiff.com, www.ehow.com, Jim Hancock



RosBREED bridges this chasm

Genomics 

Resources

Marker 
assisted 
breeding 

Genomics 

knowledge

More efficient 
development of new 

cultivars



Rosaceous Crops Included in RosBREED

Five crops were selected for this initial project:
apple, strawberry, peach and sweet & tart cherry. 



IMPACT: Focus on fruit quality: Demand from 
consumers and processors for premium cultivars.
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RosBREEDs International Partners.

Plant Research Intl., NL
East Malling Research, UK
INRA – Bordeaux, Avignon & Angers
CRA-FRU Rome 

Andres Bello University, Chile 
ARC, SA 
Plant & Food Research, NZ



MISSION STATEMENT

We will develop and apply 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.

4 yrs
$7.2M federal
$7.2M matching

Amy Iezzoni, Michigan State Univ
Cameron Peace, WA State Univ

This project is supported 
by the Specialty Crops 
Research Initiative of 
USDA’s National Institute 
of Food and Agriculture 



Overview of RosBREED
deliverables

Market trait values 
assessed from:

* Breeders

* Market Intermediaries

* Producers

* Consumers

Germplasm data sets 
(Crop Reference Sets): 

* Plant material

* Phenotypic data

* Genotypic data

Enabling technologies

* Statistical software

* Genotyping platforms

* MAB Pipeline



Trait and Market Class Breeding 
Target Establishment

Use knowledge of trait values & 
preferences from

producers, processors, & consumers

to prioritize breeder targets so that new 
cultivars will be more quickly accepted 
and have an enhanced commercial and 
consumer impact.



Trait Impact: Focus on fruit quality 
Target trait selection: utilize improved knowledge of industry value 

& consumer preferences. 

Photos courtesy of  Dr. Byrne (nectarine  & peach)

Are red fleshed peaches & nectarines high priority 
breeding targets?

Would this fruit type have value in the marketplace?
What is the economic weight for this fruit color trait?



What trait is my next 
breeding  target?

We like disease 

resistant apple trees!

We like firm tart 

cherries that pit well!

RosBREED’s Socio-Economics Team will 

determine trait values

Breeder survey 2010 Producer survey Fall 

2011/Winter 2012
Market Intermediary survey 

Fall 2010

Household data          

analysis 2010

Consumer survey 2012

I like tasty 

strawberries!



Overview of RosBREED
deliverables

Market trait values 
assessed from:

* Breeders

* Market Intermediaries

* Producers

* Consumers

Germplasm data sets 
(Crop Reference Sets): 

* Plant material

* Phenotypic data

* Genotypic data

Enabling technologies

* Statistical software

* Genotyping platforms

* MAB Pipeline
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Plant Material

Develop crop sets that represent the 
parental allele diversity across multiple 

breeding programs.  

Crop Reference Sets



Crop Reference Sets

• 480 individuals (cultivars, ancestors, founders, 
breeding selections and seedlings) that fruit in 2010-
2012

• Genotyped genome-wide with SNP markers & 
phenotyped for fruit quality traits and other high-
impact traits.

• Enable efficient validation and utility assessment of 
Marker-Locus-Trait associations

• Resource for common benefit



• 4 Breeding programs
• Limited overlap of germplasm 

between market types

• 118 cultivars and selections

• 373 progeny in 23 crosses

• Up to 11 generations

Peach Crop Reference Set
JH_Hale

O'Henry

Flordaprince

Frank

OP11

Pallas

Bolinha

P97-14

CAF4

Nemaguard

ChineseCling

Greensboro

Everts

OP1

Andross

P.argentea

Hakuho

UFGold

White_County

ArkC

Blazeprince

Orange_Cling

Lola

ZinDai

Springtime

Mayfire

91,17-262

F8,5-166

Dr._Davis

BY00P6346-t

Jefferson

Peento

18,8-11

18,8-23

Lovell

Nonpareil

OP12

Diamante

Early_Crawford

Hiley

Mayflower

RioOsoGem

S-37

Admiral_Dewey

Okinawa

OP10

OP13

OP14

Panamint

Slappey

Kakamas

OldmixonFree

Babcock

LeGrand

F10C,12-28

Sunfre

Fairhaven

Halehaven

TropicBeauty

P34-106

Saturn

Redskin

CAF2

S-37OPxNemaguard

Georgia_Belle

Rizzi

2001,7-180

BY01P6160

ArkB

SC-POP22

Dixon1

St_John

Marigold

SC-POP_Blush

Springold

Springbrite

Riegels

Crimsonbaby

CA-Pop1

CA-Pop3

SC-POP23

Redhaven

Loring

A34-160

Winblo

TXW1293-1

Guardian

Cumberland

CA-Pop2

SC-Pop3

AR-Pop1

Candor

Goldprince

Y142-75

Contender

TX2B136

SC-POP_G

Summercrest

Clayton

TX2293-3

CAF3

BY01P6245

China-Pearl

TX-Pop3

TX-Pop1

BY03P22388

TX-Pop2

SC-Pop2

SC-POP09

SC-Pop1



Phenotyping of the Crop Reference 
Sets

• Standardized phenotyping protocols were 
developed. 

• Phenotypic data for apple, peach, and 
cherry was taken in 2010. 



Apple Standardized Phenotyping
Firmness, Crispness

– Instrumental, Sensory

Sweetness, Acidity –
Intstrumental, Sensory

Color, Appearance, 

Juiciness, Aroma – Sensory

At harvest

Storage 10w+7d

Storage 20w+7d

5 fruit (reps) per evaluation

Cracking, Russet, Sunburn

Maturity

Fruit size

Postharvest disorders

Harvest date, Crop, Dropping



You can 
access these 
standardized 
phenotyping 
protocols by 
visiting our 

website:

Resources



Genotyping of the Crop Reference 
Sets

• Genotyping to validate the first sets of 
marker-trait associations is underway. 

• DNAs for the genome-wide SNP 
genotyping have been extracted and are 
awaiting development of the genotypng
platform. 



Fast-Tracked Pipelining in 2010 
for Fruit Quality

Peach

1. Texture: 
endoPG F-M
locus

2. Flavor: 
sweetness & 
acidity QTL

Cherry

1. Fruit quality: fruit 
size and firmness 
QTL

2. Flavor: acidity 
QTL

Apple

1. Flavor and Texture: 
acidity, crispness, 
juiciness  QTL

2. Texture: Firmness 
QTL



Overview of RosBREED
deliverables

Market trait values 
assessed from:

* Breeders

* Market Intermediaries

* Producers

* Consumers

Germplasm data sets 
(Crop Reference Sets): 

* Plant material

* Phenotypic data

* Genotypic data

Enabling technologies

* Statistical software

* Genotyping platforms

* MAB Pipeline



Pedigree Based Analysis
QTL discovery and validation and estimation of 

breeding values. 



Identity-By-Descent (IBD): FlexQTL™

x Golden

Septer x Cox

Elise

Jonathan

237

Elise: 221 descents from GD

Elise: 219 descents from Cox 

COCox CoxIdentical By Descent

CH02c11

COL

CH03d11



SNP Genotyping Platforms

Develop and utilize high throughput genotyping 
platforms in collaboration with a newly formed 
Illumina SNP consortium to implement a 9K 

Infinium chip for each of apple and peach and a 
6K chip for cherry



Peach SNP Detection Panel

Peach Cultivar 

Read Count 

(M)

Genome 

Coverage

SNP 

Frequency     
Admiral Dewey 2.4 0.9 23

Slappey 2.0 0.7 19

Babcock 3.2 1.2 21

Elberta 0.6 0.2 46

Carmen 1.7 0.6 22

Chinese Cling 2.5 0.9 14

Mayflower 1.3 0.5 29

Bolinha 3.5 1.3 16

Yellow St. John 1.4 0.5 68

J.H. Hale 3.2 1.2 13

Rio Oso Gem 2.6 0.9 15

Diamante 2.1 0.8 22

Dixon 1.3 0.5 40

Early Crawford 3.9 1.4 18

Florida Prince 1.8 0.7 20

Nonpareil 2.5 0.9 41

Dr. Davis 2.3 0.8 25

O'Henry 4.3 1.6 11

Okinawa 2.2 0.8 20

Nemaguard 2.4 0.9 19

20 accessions 

in 5 multiplexes

generated 

• 3.8 Gb

• 2.3 Gb aligned

• 0.9 x coverage, 

on average



Marker Assisted Breeding Pipeline

Put MAB into practice. 



The MAB Pipeline

Routine 

Breeding 

Operations



MARKER-ASSISTED 

BREEDING PIPELINE



Overview of RosBREED
deliverables

Market trait values 
assessed from:

* Breeders

* Market Intermediaries

* Producers

* Consumers

Germplasm data sets 
(Crop Reference Sets): 

* Plant material

* Phenotypic data

* Genotypic data

Enabling technologies

* Statistical software

* Genotyping platforms

* MAB Pipeline



Marker-Assisted Breeding Outcomes

Long-term outcomesFour year project outcomes

Increased gain in fruit 

quality per breeding 

cycle due to improved 

parent selection and 

improved mean 

progeny value

Implementation of 

MAB by breeding 

programs

Increased genetic 

knowledge flow across 

taxonomic boundaries 

in the Rosaceae

More rapid 

availability of new 

cultivars with 

genetically superior 

fruit quality

Improved 

profitability and 

sustainability of 

US rosaceous 

fruit, nut, and 

floral crops with 

increased 

consumption and 

enjoyment



RosEXEC: U.S. Rosaceae         

Genomics, Genetics, & Breeding

Executive Committee

What’s next?

Polyploidy?, High resolution phenotyping?  

It’s not too early to identify 
knowledge gaps and goals for a 
second project… and add 
collaborators.
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Questions?


