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RosBREED holds its first PBA Workshop at Michigan State University, June 2010  

RosBREED uses PediMap and soon FlexQTLÊ software programs for data analysis and management. To provide hands-on training 

for PediMap, data quality management, and the basics of FlexQTLÊ, RosBREEDôs Pedigree-Based Analysis (PBA) Team organized 

and conducted a successful two-day workshop at Michigan State University, East Lansing, MI on June 15-16. This workshop was 

attended by 30 participants (see pages 4-5 for more information on the workshop and the PBA Team). While Eric van de Weg (Plant 

Research International, Netherlands) conducted all the sessions of this workshop, two of RosBREEDôs Demonstration Breeders at 

Michigan State University, Jim Hancock (strawberry) and Amy Iezzoni (tart cherry), took participants on a field tour of their breeding 

programs immediately following the workshop.  

Eric van de Weg (PBA Team Leader; PRI, 
Netherlands) and Yingzhu Guan (Project 
Associate; Washington State University). 

Phil Stewart (Driscollôs Strawberry Associates, CA) and 
RosBREEDôs BIMS programmer Jerry Hill (Washington 
State University). 

RosBREED participants working hard at the PBA 
workshop. 

RosBREED participants at the workshop. 



7,195  
Number of households in the dataset that Socio-Economics 

Team members Mykel Taylor, Qiujie Zheng, and Vicki 

McCracken used to analyze fresh apple purchases from retail 

grocery stores during the period of 1998 to 2006. Purchases 

of Red Delicious, Gala, Granny Smith, Golden Delicious, and 

McIntosh were tracked to determine consumer preferences 

for different apple variety characteristics. Demographics used 

to describe consumers included age, education, income, and 

presence of children in the household, among others.  
Vicki McCracken and Mykel Taylor, 

Washington State University 

Page 2 Volume 1 Issue 3

RosBREED by the numbers  

37  
Number of responses received from the Spring 2010 Rosaceae 
breeders online survey. This number represents 65% of the 
Rosaceae breeder community in US and Canada. Results are 
currently being analyzed by Socio-Economics Team members 
Chengyan Yue, Karina Gallardo, Nan Yang, Vicki McCracken, 
Jim Luby, and Ray Jussaume.  
 
The main objective of the breeder survey is to determine the 
relative importance of genetic traits for apple, sweet cherry, tart 
cherry, peach, and strawberry. Additional objectives include get-
ting information about breeding programsô characteristics and 
the use of marker-assisted technology. This information will be 
important to set a baseline for comparison between breedersô 
priorities and their marketing channel membersô (i.e., producers, 
packers, shippers, processors, consumers) preferences. 

Karina Gallardo and Nan Yang, Washington 
State University 

Number of presentations given by RosBREED Teams about the pro-

ject at the annual ASHS Conference in Palm Desert, CA August 2-4. 

In addition to general session presentations, a RosBREED Workshop 

was held on Wednesday, August 4th.  

The Workshop included a brief overview of the project by Amy Iez-

zoni, Project Director, followed by presentations by the following 

Teams: Breeding (Jim Luby), Socio-Economics (Karina Gallardo), 

Marker-Assisted Breeding Pipeline (Cameron Peace), and Exten-

sion (Cholani Weebadde). 

Č RosBREED II   The RosBREED Executive Committee is planning RB II, which 

will be held in East Lansing, Michigan March 8-9, 2011 followed by two and a 

half days of PBA Training (March 10-12). Prior to the East Lansing meeting, 

the RosBREED Executive Committee, the Socio-Economics Team, and any 

interested participants will meet with RosBREED Advisory Panel Members on 

January 13, 2011 in San Diego, California. 

Č SNP Summit has been scheduled in conjunction with RGC5 in Cape Town, 

South Africa. Details regarding the SNP Summit and registration can be found 

at www.rosbreed.org/rosbreeds-snp-summit 

Č Check out RosBREEDôs new website at www.rosbreed.org, which now fea-

tures videos, slideshows, and educational information. 

RosBREED 

News 

10  

Jim Luby, University of Minnesota, speaking 
during the RosBREED workshop at ASHS 

http://www.rosbreed.org/rosbreeds-snp-summit
http://www.rosbreed.org
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Community Breedersõ Page 

RosBREED definition 
CROP REFERENCE SET (CR Set): Each demonstration crop (sweet cherry, tart cherry, apple, peach, and strawberry) have devel-

oped a CR Set, which is a set of pedigree-linked germplasm that represents the diversity in current and anticipated future breed-
ing stock. Each CR Set: 

Is approximately 480 individuals (cultivars, ancestors, founders, breeding lines, selections, and seedlings) that are fruiting in 
2010-2012 

Will enable efficient validation and utility assessment of marker-locus-trait associations 

Will be genotyped with genome-wide SNP markers and phenotyped for fruit quality traits and other high-impact targets 

Is a resource for the common benefit of the Rosaceae breeding programs 

34,980  Number of tart cherry phenotypic data 
points that Travis Stegmeir, RosBREED 
Project Associate at Michigan State Uni-
versity, generated for the tart cherry CR 
Set in June and July, 2010. Fruit and pit 
weight, length, width as well as soluble 
solids, and pit cling were recorded. Color 
readings were generated using a Minota 
color reader. 
 
Please visit our website  for detailed pro-

tocols on how the RosBREEDôs primary 

five crops are measuring phenotypic traits 

(www.rosbreed.org/ resources/f ruit -

evaluation). 

Travis Stegmeir  

2,090  Number of strawberry seedlings 

propagated and planted by Sonali 

Mookerjee, RosBREED Project 

Associate, Michigan State Univer-

sity. Seedlings propagated repre-

sent a subset of the strawberry 

Crop Reference Set (see definition 

below). Seedlings will be planted at 

5 locations: Michigan State Univer-

sity, USDA-ARS/Oregon State 

University, University of New 

Hampshire, California (Driscollôs 

Strawberry Associates), and Uni-

versity of Florida. 

Jim Hancock and Sonali Mookerjee 
after planting a subset of the straw-
berry CR Set at an MSU Research 
Station 

Demonstration Breeding Programs By the Numbers:  

A stone fruit breeding safari  
by Cameron Peace, MAB Pipeline Team Leader 
 
On two sun-drenched summer days in late June, intrepid explorers and RosBREED Exten-
sion Team emissaries Greg Reighard and Cameron Peace embarked on a journey of out-
reach and fruit gorging in the heart of Americaôs fruit bowl, the vast stone fruit and almond 
production wilderness of Californiaôs Central Valley. With resolute purpose, they tracked 
down those mysterious beings known as ñstone fruit breedersò (Fructimprovus prunii L.), 
part of the wider clade of Community Breeders.  
 
On the first day, a stroke of luck brought together three breeders at one gathering place in 
Davis: Terry Bacon of Sun World (subsp. privatus), David Cain of International Fruit Genet-
ics (subsp. privatus), and David Ramming of USDA-ARS, Parlier (subsp. publicus). The 
next morning, several other breeders (all subsp. privatus) were tracked to their natural set-
tings: Tom Burchell of Burchell Nursery in Oakdale, and Leith and Grant Zaiger of Zaigerôs 
Genetics in Modesto. The afternoon included trekking to the habitat of Glen Bradford and Jon Quisenberry of B Q Genet-
ics in Le Grand, followed by a foray into the hot plains of Fresno to the territory of John Slaughter of Burchell Nursery. 
Warm greetings as with old friends were the experience at each locale. Fruit of prized selections were tasted and sa-
vored, culminating in an orchard tour at Burchellôs Fresno breeding plots and indulging the palate with delicious white 
nectarines, yellow peaches, peen-tos, and succulent apricots. More stone fruit were enjoyed during the Prunus Crop 
Germplasm Committee meeting at the Davis Repository a few days later, which topped off a feast of delights from this 
amazing genus. Subsequent encounters with Prunus breeders Tom Gradziel (almond, UC Davis, subsp. publicus, also 
moonlighting as RosBREEDôs canning peach Demonstration Breeder), Malli Aradhya (interspecific rootstocks, USDA-
ARS, Davis, subsp. publicus), and John Driver (apricot, CandyCot Fruit Company in Waterford, subsp. privatus) rounded 
out the rounding up of Californiaôs population of Fructimprovus prunii. 

 
Engagement with each breeder revolved around the theme of ñThis is what RosBREED can do for 
youò. Discussions covered what RosBREED is (a publicly funded initiative to open the flow of socio-
economically informed DNA-based knowledge into U.S. Rosaceae breeding programs, both public 
and private) and what it isnôt (another research project asking for money). Recent quarterly newslet-
ters were provided and the components described of a Demonstration Breeder survey of breeding 
information management capacity and needs. RosBREED project goals are met if we can help make 
these stone fruit breeding programs more profitable and creative so they can efficiently provide supe-

rior cultivars to industry, resulting in superior products for consumers. Invitations were extended for breeders to engage 
to the level desired with the RosBREED family ï a standing offer to all Rosaceae breeders, geneticists, and genomicists. 

http://www.rosbreed.org/resources/fruit-evaluation/
http://www.rosbreed.org/resources/fruit-evaluation/
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RosBREEDôs Pedigree-Based Analysis (PBA) Team ï Support in data analysis through soft-
ware development, training and hands -on assistance  
By RosBREEDôs PBA Team (Eric van de Weg, Marco Bink, Gennaro Fazio, Hans Jansen, Jim Luby, Chris Maliepaard, 
Cameron Peace, Umesh Rosyara, Roeland Voorrips, and Dechun Wang) 

 
The Pedigree-Based Analysis (PBA) Team is dedicated to developing a Rosaceae-wide statistical platform for identifying 
and validating diagnostic genetic tests. PBA will be established and demonstrated in RosBREEDôs Demonstration 
Breeding Programs. 
 
The PBA Team  
In short, the PBA Team develops and documents software and training material, trains breeding personnel in PBA use, 
and aids in data analyses. The PBA Team Leader is Eric van de Weg, located at Plant Research International (PRI) of 
Wageningen University and Research Centre in The Netherlands. Ericôs fellow Dutch members are Marco Bink, Hans 
Jansen, Chris Maliepaard, and Roeland Voorrips. Primarily, this group is responsible for development of the statistical 
methodology and software, as well as manuals, tutorials, and training materials to improve understanding of underlying 
genetic and statistical concepts and their implementation. Regularly, this group provides in-person whole-group training 
to the U.S.-based Demonstration Breeders and RosBREED-supported breeding trainees (graduate students). Dechun 
Wang and Umesh Rosyara are located at Michigan State University, East Lansing, MI, USA. Dechun and Umesh are the 
on-the-ground local PBA experts who will provide immediate support in PBA data analysis to breeders and trainees. The 
PBA Team is reinforced by Jim Luby (Breeding Team Leader), Cameron Peace (MAB Pipeline Team Leader), and Gen-
naro Fazio (BIMS Team Leader), thus ensuring full coordination with other closely associated RosBREED activities.  
  
PBA - an innovative concept  
PBA is a statistical framework designed to identify diagnostic genetic 
tests to inform breeding decision-making. In the PBA approach, DNA 
information and performance data are integrated in multiple popula-
tions of pedigree-linked plants. This approach is suited to ongoing 
breeding programs of Rosaceae crops, as it uses typical breeding 
germplasm and routine data, unlike the conventional method of identi-
fying trait-controlling genomic regions in dedicated, single, experimen-
tal populations and then ad hoc validation in a wider array of genetic 
backgrounds more relevant to breeding interests. Of great value to 
breeders, the outcome of PBA is the association of particular DNA 
profiles with superior traits such as excellent flavor and keeping quali-
ties. PBA results predict the genetic potential of any breeding parent 
examined. This information can be used to design efficient parental 
combinations and to indicate new seedling populations to genetically 
screen (and weed out inferior seedlings). 
 
Adopting the PBA approach has many advantages, including:  

1. Immediate relevance to breeders of genetic tests developed as they have been found in breedersô own germ-
plasm and using breedersô own performance data records. 

2. Improved chance for detecting important trait-controlling genes, because: 
Combined families will usually exceed the size of a single experimental family; 
Continuity over generations within breeding programs accumulates a tremendous amount of data, increasing 
statistical power and thereby the ability to detect genes with major effects as well as those with moderate ef-
fects. 

3. Increased opportunities for identification of multiple variants (alleles) of trait-controlling genes due to the use of 
multiple families (known as allele mining). 

4. Obtaining knowledge about the robustness of diagnostic genetic tests in many genetic backgrounds. 
5. Reduction in costs of genetic research as breeding populations already exist and are already evaluated as part 

of the breeding process. 
6. Bridging the chasm between pure science and breeding due to the merging of intentions, germplasm, and data 
from both ñsidesò into a mutually intelligible language. 

 
PBA software  
The use of multiple families for associating DNA profiles with performance raised the need for new statistical methodolo-
gies, as well as software for implementing them. The Dutch members initiated the development of such methodology 
and software nearly a decade ago. Their efforts led to the development of PBAôs two main software packages, 
FlexQTL

TM
 and PediMap, and PBA-dedicated modules in Genstat have also been developed. Identity-By-Descent (IBD) 

is a key concept in PBA as it allows integrated analyses of families that are related through common ancestors. Proof of 
concept was successfully delivered in a recent large European project focusing on apple fruit quality and involving 
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From left to right: Marco Bink and Eric van de Weg (Plant Re-
search International, Netherlands) discussing software updates 
with Dechun Wang (Michigan State University). 



twenty-seven families and six breeding programs. This software 
now constitutes the U.S. Rosaceae genomics, genetics, and 
breeding communityôs common statistical platform for identifying 
and validating diagnostic genetic tests. During RosBREEDôs 
first year, new software functionalities have been added and 
user-friendliness has been improved. RosBREEDôs project di-
rector Amy Iezzoni was the first rosaceous crop breeder in the 
U.S. to adopt PBA and has demonstrated its practical value with 
sweet cherry at Michigan State University. Independently of 
Amy, co-PD Cameron Peace (Washington State University) 
recognized the usefulness of PBA and introduced this approach 
to Washington apple and sweet cherry breeding. 
 
PBA training activities  
In the first year of RosBREED's PBA activities, two training 
workshops were provided for participants. Last January, during 
RosBREED I in San Diego, the PBA Team presented genetic 
and theoretical concepts of PBA and gave the first hands-on 
training for PediMap software to excited breeders. This June, a 
two-day workshop for PediMap and FlexQTL

TM
 took place at 

Michigan State University, East Lansing, MI. A total of 30 eager-
to-learn participants attended the vibrant workshop, and left with 
new knowledge and skills that could be applied immediately to 
their programs. Among the participants were 10 Demonstration 
Breeders, 11 Project Associates and the PBA team members, 
and two representatives from Driscollôs Strawberry Associates 
(please see www.rosbreed.org/about/project-management/
meetings/pba-workshop for handouts from this workshop).  
 
The next training workshop is scheduled for March 2011 to be 
held at Michigan State University again, with particular focus on 
QTL mapping. At this workshop, phenotypic data collected of 
each cropôs CR Set in 2010 will be analyzed. 

 

RosBREEDôs PBA Team cont. 
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Kate Evans (Washington State University, apple Demonstration 
Breeder) and Ben Orcheski (Cornell University, apple Project 
Associate) 

Participants listening to instruction by Eric van de Weg 

PBA software that RosBREED Demonstration Breeders are being trained in and will implement in their breeding 
programs.  

 
FlexQTL TM 

Performs QTL analyses 

Estimates Identity-By-Descent probabilities of genetic marker alleles 

Error-checks marker inheritance over pedigrees 

Output includes locus-specific and genome-wide breeding values  

Output compatible with PediMap for pedigree viewing and with MapChart to visualize QTL positions 
on linkage maps 

Suitable for diploid inbreeding and outbreeding species (extension to polyploids is underway) 

Available under MTA, description: www.biometris.wur.nl/UK/Software/FlexQTL/ 
 

PediMap  

Graphical representation of simple to complex pedigree relationships 

Phenotypic and marker information also visualized across pedigrees (e.g. trait values, scored alleles, 
founder origins of alleles) 

Compatible with FlexQTLTM 

Suitable for any ploidy level and mating system 

Available for free: www.plantbreeding.wur.nl/UK/software_pedimap.html 
 

Genstat modules  

For in-depth QTL studies (e.g., detection of multiple functional alleles, GxG and GxE interactions) 
Suitable for diploid inbreeding and outbreeding species 
Will become public during the course of RosBREED 

http://www.rosbreed.org/about/project-management/meetings/pba-workshop
http://www.rosbreed.org/about/project-management/meetings/pba-workshop
http://www.biometris.wur.nl/UK/Software/FlexQTL/
http://www.plantbreeding.wur.nl/UK/software_pedimap.html
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Team Leader:  Eric van de Weg 
Plant Research International 
Area of interest: Genetics in fruit crops towards 
cultivar development 
 

Umesh Rosyara 
Area of interest: Genomics tools for 
breeding application 
Role: U.S.-wide consultant on PBA 
software and analyses 

7ÈÏȭÓ 7ÈÏ ÉÎ ÔÈÅ 0ÅÄÉÇÒÅÅ-Based Analysis Team? 

Plant Research International, Netherlands Team Members: 

Michigan State University, US Team Members: 

PBA supporting Team Leaders: 

Roeland Voorrips 
Role: Extension of PediMap software 

Marco Bink 
Role: Extension of FlexQTL

TM
 soft-

ware  

Chris Maliepaard 
Role: Support in tutorial development  

Hans Jansen 
Role: Development of PBA modules 
within Genstat  

Dechun Wang 
Role: Support to Umesh Rosyara  

MAB Pipeline Team leader  
Cameron Peace  

Washington State University 

Breeding Team leader  
Jim Luby  

University of Minnesota 

BIMS Team leader  
Gennaro Fazio  

USDA - Cornell University 
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RosBREEDõs Future Breeders 
Training the next generation of Rosaceae breeders is critical for 
the continuity of collaborations for breeding rosaceous crops be-
yond the life of RosBREED. As a step towards this direction, Ros-
BREED Demonstration Breeders have embedded graduate stu-
dents as breeding trainees/project associates to provide mentoring 
through their project activities.  
 
Through RosBREED activities, all Project Associates get an oppor-
tunity to interact and network with Industry, Scientific, and Exten-
sion Communities of Rosaceae crops early on in their careers. 

Yingzhu Guan,              
Washington State      
University 

Matt Clark, University 
of Minnesota 

Ben Orcheski,    
Cornell University Terrence Frett, 

Clemson University 

Paul Sandefur,         
University of Arkansas  

Tim Hartmann, 
Texas A&M 

Megan Mathey, Oregon 
State University 

Lise Mahoney, University 
of New Hampshire 

Travis Stegmeir,        
Michigan State University 

Murali Bellamkonda,   
Washington State University 

Meet our 11          

Project Associates  

Sonali Mookerjee,        
Michigan State University 


