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Dedicated to the genetic improvement of U.S. rosaceous crops 

 RosBREED’s Third Annual Project Meeting, East Lansing, Michigan, March 2012 

RosBREED had its third annual meeting of its participants from March 12 - 15 at the James B. Henry Center in East 
Lansing, MI. The meeting was attended by 41 scientists. 
 
On the first day of the meeting, Project Director Amy Iezzoni and the RosBREED Team Leaders gave brief updates on 
the progress made during the previous year. Each Team Leader also presented upcoming activities and breakthroughs, 
building on current momentum. Afternoon breakout sessions focused on discussions about upcoming activities, followed 
the day after by summaries of these breakout sessions. A “Meet and Greet” session highlighted the breeders and dis-
played fruit quality attributes that RosBREED is enhancing through 
marker-assisted breeding. Among the invited attendees of this session 
were Gloria Denning from Senator Debbie Stabenow’s office (Democrat 
of Michigan), local RosBREED Advisory Panel members, MSU higher 
administration, and grower and fruit industry leaders in Michigan.  
 
The project meeting was followed by a PBA Workshop led by Marco 
Bink and Eric van de Weg (Plant Research International, Netherlands) 
and assisted by Umesh Rosyara and Dechun Wang (Michigan State 
University). Over a three-day period, Demonstration Breeders and their 
Trainees worked within individual crops teams (cherry, peach, apple, 
and strawberry) to communally conduct QTL discovery and interpreta-
tion with their own data accumulated over the last two years. Partici-
pants left with a lot of momentum to discover many more QTLs and, 
critically, to polish them into genetic tests that each breeder can use 
routinely in their own program!  

Register for RosBREED’s 

MAB In Action, to be held 

July 30! 

Phil Korson (Cherry Marketing Inst.), Gloria Denning 

(Senator Debbie Stabenow’s office), and Jim McFer-

son (Washington Tree Fruit Research Commission). 



Page 2 Volume 3 Issue 2

RosBREED by the numbers 

23,395 
Number of phenotypic data points collect-
ed by Clemson University, Texas A&M, 
UC-Davis, and University of Arkansas 
peach breeding trainees from the 2010 
and 2011 harvest that will be archived in 
the Breeders Toolbox. 

26 
Number of apple crosses made by University of 
Minnesota breeding program in spring 2012 based 
on DNA and pedigree information facilitated by 
RosBREED’s Cross Assist. 

Matt Clark, University of Minnesota, 

pollinating apples 

59 
Percent seedlings culled from Kate Evan’s 
Washington State University Apple Breed-
ing Program. 7452 seedlings were 
screened for the apple texture (Md-ACS1) 
and “fresh sensation” diagnostic markers. 
4403 seedlings were culled as they did not 
contain favorable alleles for these traits.   96-well pot system used for ease of matching plants to a 96-well DNA 

plate. The high-throughput genetic screening was performed at the 

Pacific Northwest Tree Fruit Genotyping Lab, Pullman (Cameron 

Peace, Washington State University)  

http://www.rosaceae.org/breeders_toolbox
http://www.rosaceae.org/bt_cross_planning_tool/ca_front_page
http://www.rosbreed.org/sites/www.rosbreed.org/files/RosBREED_Jewel_apple.pdf
http://ashs.confex.com/ashs/2012/webprogram/Paper10403.html
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Be sure to attend our ASHS Presentation Series:  

Discoveries and Breeding Databases for the 
Fruit Research Community 

 
When: 8am - 10am, August 1, 2012 
Location: Trade Room in the InterContinental Hotel, Miami, FL  
(attendees must register for ASHS) 
 
Talks include: 
 RosBREED mission - Jewels in the Genome: Amy Iezzoni 
 
 RosBREED's breeding germplasm used for validation of promising trait loci: Jim Luby 
 
 Loci important for apple fruit quality: What is known about their functional alleles? Cameron 

Peace 
 
 Loci important for peach and cherry fruit size and quality: What Is known about their functional 

alleles? Ksenija Gasic 
 
 Data overload - Breeding decision-support software to the rescue! Sook Jung 

Dr. Nahla Bassil Attends Biotech 2012 in New Zealand 

As the Chair of the Molecular Markers Working Group of the International Society for Horticultural Sciences 
(ISHS), RosBREED Co-PD and Genotyping Team Leader Dr. Nahla Bassil was recently invited to the Second 

International Symposium on Biotechnology of Fruit Species (Biotechfruit 2012), held in Nelson, New Zealand 
March 25-29, 2012. She represented RosBREED at this meeting with three presentations titled: “RosBREED: Enabling 
marker-assisted breeding in Rosaceae”; “Phenotyping strawberry to further advance strawberry breeding”; and 
“Validating a marker for red stele (Phytophthora fragariae) resistance in Fragaria”. 
  
At this meeting, among others, Dr. Bassil met with collaborators from Plant and Food Research (New Zealand) to dis-
cuss ideas for enhancing RosBREED’s future. 

From left to right: Satish Kumar, David Chagné, Sue Gardiner from Plant and Food Research (New Zealand), Nahla Bassil (USDA-

ARS, Oregon), and Emily Buck (Plant and Food Research, New Zealand) 

RosBREED 

News 
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Breeder profile: Tom Davis and Lise Mahoney 
By Audrey M. Sebolt, Project Assistant 

Tom Davis is our third strawberry Demonstration Breeder, and the last 
to be interviewed. Tom is well known to the Rosaceae community: he 
is a member of the International Strawberry Genome Sequencing Con-
sortium, the international strawberry SNP array development team, 
and a leading researcher in strawberry molecular evolution and genet-
ics. Strawberry breeding has only recently become one of Tom's activi-
ties, spurred by his passion for the crop and the opportunities offered 
by RosBREED.  
 
Tom has been with the University of New Hampshire since 1984. 
Since 1992, his primary interests have been to understand the evolu-
tionary history of the strawberry genus, Fragaria, and to identify genes 
influencing traits of potential economic value including fruit quality, fruit 
color, flowering habit, and disease resistance. As part of these efforts, 
Tom has developed numerous germplasm and genomic resources for 
basic and applied strawberry research. Tom and his lab were the first 
researchers to publish a genetic linkage map for the ancestral diploid 
strawberry model species, Fragaria vesca, and are developing the first 
linkage map for a second ancestral diploid, F. iinumae. In 2004 he 
joined with Kim Hummer, Director of the National Clonal Germplasm 
Repository in Corvallis, OR, to collect F. iinumae and other fruit 
germplasm in Hokkaido, Japan. Tom was on the team that recently 
sequenced the diploid woodland strawberry (published December 
2011 in Nature Genetics) and his knowledge of strawberry genetics 
and genomics has been instrumental to the ongoing process of devel-
oping RosBREED’s strawberry genome scanning capability.  
 
RosBREED, to date, has developed SNP arrays and used them to ge-
nome-scan reference germplasm sets for apple, peach, sweet cherry, 
and tart cherry. However, a SNP array for the octoploid cultivated 
strawberry is still in the development stage. The cultivated strawberry 
species, F. × ananassa, has eight sets of chromosomes, as compared 
to two sets for peach and apple, and two or four sets for cherry, thus 
making strawberry a particularly challenging subject for genetic re-
search of any kind! Tom’s expertise and knowledge of molecular diver-
sity patterns in strawberry have been a tremendous resource for plan-
ning and developing the strawberry SNP array, which is advancing via 
an international collaboration coordinated by weekly conference calls 
that include several RosBREED participants and other partners 
(“RosBREED leads effort to advance genetics for cultivated strawber-
ry”). To speed completion of the SNP array development process, a 
new Strawberry Bioinformatics Team has just been created at UNH 
under Tom’s leadership. In close collaboration with other RosBREED 
scientists, their task will be to help provide octoploid strawberry a via-
ble genome scan platform by the end of summer of 2012. 
 
Until three years ago, Tom did not have a breeding program, although 
he does perform numerous crosses for the purposes of his genetics 
program. The resulting hybrids and segregating progeny populations 
serve the goals of creating genetic linkage maps, identifying markers 
and genes of interest, and understanding the ancestries of octoploid 
strawberry. However, Tom has recently undertaken a concerted effort 
to establish a strawberry breeding program at UNH, relying substan-
tially upon the passionate enthusiasm and commitment of his 
RosBREED graduate student, Lise Mahoney. Upon starting her Ph.D. 
program in marker-assisted strawberry breeding three years ago, Lise 
Mahoney has become the driving force for establishing a strawberry 
breeding program for the University of New Hampshire as a natural 
extension of Tom’s existing genetic research program and 
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Tom Davis, University of New Hampshire 

Lise Mahoney, University of New Hampshire 

An example of a showy red-flowered selection 

http://www.nature.com/ng/journal/v43/n2/full/ng.740.html
http://www.rosbreed.org/sites/default/files/2011-08-31_RosBREED.Newsletter.pdf
http://www.rosbreed.org/sites/default/files/2011-08-31_RosBREED.Newsletter.pdf


Breeder profile cont. 

RosBREED’s support. The breeding program’s aim will be to develop high quality, well adapted strawberry cultivars for 
local and regional fresh-market niches. Cultivars with flowering habits suitable for production of a strawberry crop during 
the autumn months are of particular interest as well as for the ornamental industry. Lise is utilizing wild strawberry 
germplasm in crosses aimed at incorporating valuable alleles from wild into cultivated genetic backgrounds. As one as-
pect of her thesis project, she is introducing showy red flowers and enhanced anthocyanin compositions into high quality 
cultivars. Last summer, Lise released the red-flowered, ornamental strawberry cultivar Red Runner. Lise hopes to re-
lease several more red-flowered cultivars with enhanced fruit qualities next summer.  
 

In a given year, Lise performs 100-150 crosses each 
spring and her target traits include enhanced anthocya-
nin composition, ever bearing, pleasing fruit shape, at-
tractive flowers, and Verticillium wilt resistance. Lise 
also aims to develop and apply DNA markers that will 
allow her to genetically dissect and more efficiently 
breed for her traits of interest. She currently manages 
2200 plants in the greenhouse, 1000 of which are dip-
loid and are for genomic studies, 600 are germplasm, 
and 600 (33 families) are for the breeding program. In 
2012, Lise is evaluating nine families (260 plants) that 
are grown in a cooperator’s field and 14 families (290 
plants) at the UNH Woodman Horticultural farm, which 
are closer to being released. 

 
Tom and Lise are partnering in a mission to expand their strawberry breeding program, and both feel that the cultivars 
they release will be desired and well suited for their growing region because they are being bred locally. The expansion 
of their program is at a crucial stage because of the prospective availability of a strawberry SNP array that will become a 
powerful resource for marker-assisted breeding. They definitely intend to use marker-assisted breeding to increase the 
efficiency of their work, and by using markers and the SNP array developed by RosBREED, this promised efficiency can 
be realized. Lise aims to graduate in May 2013 and be able to continue as the program’s breeder as a University em-
ployee or in some other capacity. Either way, she wants to continue to work with strawberries in New Hampshire! 
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Meet Tom’s Breeding Trainee: Lise Mahoney 
 
Why did you choose Tom Davis’ program? Because I love genetics and wanted to breed straw-
berries for anthocyanin composition in both flower and fruit. I had attended one of Tom’s seminars 
and I was captivated by his presentation of his strawberry genetics research program. Tom’s pro-
gram had a prior and ongoing interest in anthocyanins for yellow versus red strawberry fruit and so 
my interest in the specific anthocyanins dovetailed perfectly. 
 
What is your thesis project? Marker-Assisted-Breeding for Anthocyanin Composition in Straw-
berry. I became interested in strawberries, quite by accident. In researching for a paper on the 
health benefits of blueberries, I found a citing that wild strawberries contained equivalent levels of 
cyanidin and pelargonidin, while the cultivated strawberry contained only about 10% cyanidin and 
90% pelargonidin. This could be important as cyanidin was reported to have about twice the anti-
oxidant potential of pelargonidin. Was it really true that the cultivated strawberry (an octoploid) 
contained very little cyanidin and that some F. vesca (diploids) contained high levels of cyanidin? If 
the cultivated strawberry contained very little cyanidin, were there wild ancestral octoploid species 
that contained high cyanidin? And if so, could wild octoploid species be used to introgress the cya-
nidin trait into the cultivated strawberry? Could a strawberry with red flowers and delicious fruit be 
developed? And what are the genetic determinants for anthocyanin composition? The first two 
questions I was able to answer affirmatively in my master’s thesis. The remaining questions are 
the focus of my doctoral thesis. 

 
What benefits have you seen by being part of RosBREED? I feel so fortunate and grateful to be part of such an important project 
and have enjoyed meeting and interacting with renowned breeders and geneticists. We are in our second summer participating in the 
multi-location strawberry phenotyping project. Highlights include: participating in the RosBREED strawberry weekly SNP array design 
conference calls, the tour of Michigan State University strawberry (Jim Hancock’s) and tart cherry (Amy Iezzoni) breeding programs 
during the 2010 PBA Workshop. I feel I have developed an understanding of marker-assisted-breeding and selection and I am work-
ing towards practical applications. I understand the bridge between Markers and Breeding; and how to build the bridge! I have really 
benefited from the instruction on the use and practical application of Pedimap and FlexQTL™. I was able to use FlexQTL™ to identify 
QTLs for anthocyanin composition in a diploid mapping population and presented these findings at PAG 2011 and I have been using 
Pedimap for my breeding populations. These tools are so powerful; I have only realized a fraction of their potential. 

Univ. of New Hampshire field plot where RosBREED’s Crop Refer-

ence Set plants are grown 

Lise Mahoney and Jim Hancock at a 

Michigan State Univ. strawberry re-

search field, PBA Workshop 2010 
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Advisory Panel Member Profile Page 
The success of RosBREED will be determined in large part by the people behind it. Because of this, we wanted to 

give you some insight into these individuals — whether they represent university extension, the scientific community, 

or industry — who are at the core of our efforts. Panel members were asked about their background and what they 

want to accomplish as part of the RosBREED project. Here is what they had to say. 

Page 11 Volume 3 Issue 2

Industry 
RICK HARRISON 
Vice President of Global Variety Development, Driscoll’s, rick.harrison@driscolls.com  
 
What work do you do? My role is to manage the four global breeding programs for Driscoll’s in blackber-
ry, blueberry, raspberry, and strawberry. I help develop Driscoll’s long-term strategy and work with the 
breeders and their programs to stay coordinated on all aspects of breeding.   
 
Why are you interested in RosBREED? Driscoll’s has used markers here and there for many years. 
However, as the costs to genotype drop we feel the time is right to consider further investments in mark-
er-assisted breeding. RosBREED provides an excellent opportunity for us to stay connected with some 
of the finest scientists in this area of research.  
 
How do you feel you can contribute to RosBREED? I can provide the perspective of private breeding of 
rosaceous crops. I have a little experience in many areas such as breeding, program management, stra-
tegic planning and even molecular biology. Hopefully my broad perspective can highlight some interest-
ing opportunities and perhaps help the group avoid a few “pot holes” along the way.  

Scientific 
PHIL SIMON 

Research Geneticist, USDA-ARS and Professor, Dept. of Horticulture, Univ. of Wisconsin-
Madison, philipp.simon@ars.usda.gov 
 
What work do you do? Carrot breeding and genetics. 
 
Why are you interested in RosBREED? RosBREED is establishing a foundation for developing genomic 
tools for horticultural crops, and this foundation provides a great model for directions we might go in crops 
I work with.  
 
How do you feel you can contribute to RosBREED? Provide a perspective from the vantage point of a 
vegetable crop breeder that might be constructive to developments in RosBREED.  

Extension 
CHRIS WATKINS 
Professor, Department of Horticulture, Cornell University, Ithaca, New York, cbw3@cornell.edu 
 
What work do you do? I have a postharvest science research program on quality of fruits and vegetables, 
but my primary focus is apples. My research and extension includes work on the storage quality of new 
apple cultivars, the effects of postharvest techniques on the nutritional quality of fruit, and investigation into 
the underlying mechanisms of fruit responses to storage conditions such as temperature, atmosphere, the 
inhibitor of ethylene perception, 1-methylcyclopropene (1-MCP), and the interaction of these factors with 
the development of storage disorders. 
 
Why are you interested in RosBREED? My career started with research on the traditional storage problems 
of bitter pit and superficial scald. Along with new cultivars came the new storage problems to focus on. 
While postharvest performance could be included in the breeder’s selection process, evaluation is difficult 
because it is often a ‘numbers game’. Fruit numbers and growing regions are limited by cost and logistics. 
RosBREED is a step in the right direction as ultimately there is hope that genetic markers will be developed 
that provide additional tools in the breeders’ arsenals. I am also intensely interested in RosBREED be-

cause of my involvement in another SCRI project where we are trying to identify ‘omic tools that can be used to predict susceptibility of 
apple cultivars to physiological storage disorders.  
 
How do you feel you can contribute to RosBREED? My role in RosBREED is as extension advisor, and in that role I hope that I add 
useful input into the discussions. As an administrator in Cornell Cooperative Extension, I am well aware of the difficulties in carrying out 
genuine extension rather than outreach. RosBREED is doing a great job with commitment of the outstanding scientists involved in the 
project in meeting these challenges. 
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Jewels in the Genome 
By Amy Iezzoni, Project Director 
 
What is a “Jewel in the Genome?”   

 An individual’s genome is the full complement of genetic information that it inherited from its parents. Within this vast 
repertoire of genetic information, individual genes are being discovered that control critical production and fruit quali-
ty traits. As these valuable rosaceous gene discoveries are made and put into breeding applications, we will de-
scribe them in this column as “Jewels in the Genome.”  

 
Floral initiation in strawberries is directly related to crop productivity. Most older strawberry varieties only initiate flowers 

during short days and therefore produce just one crop, in the spring. However, other strawberry varieties have been bred 

that initiate flowers irrespective of photoperiod, providing several cycles of flowering and fruiting during one growing sea-

son. Therefore, the genetics are available for multiple strawberry fruit crops a year on the same plants. The term used to 

describe the everbearing strawberries is “remontant”. 
 
In California, short day varieties are grown from January to April and remontant types are grown from April to October.  

Remontant varieties are also highly desirable for summer production in other U.S. production areas. However, breeding 

remontant cultivars for the midwestern and eastern U.S. has proved challenging as additional cycles of flower initiation 

can be inhibited by hot summer temperatures. In addition, determining which seedlings are remontant is extremely diffi-

cult as environmental conditions greatly affect this trait. 
 
Using a remontant variety, ‘Tribute’, which inherited its remontancy from Californian ancestors, Dr. Jim Hancock and his 

RosBREED Breeding Trainee, Sonali Mookerjee, discovered several genetic markers that are associated with the re-

montant trait in this lineage (Mookerjee 2012). One of the most robust simple sequence repeat markers, EMFn117, is on 

strawberry chromosome 7 (Sargent et al, 2006). The functional allele, present as a single copy in ‘Tribute’-derived proge-

ny, is predictive of remontancy even during the challenging hot summers. However, not all remontant varieties have this 

functional allele – there are other sources too. Nevertheless, the EMFn117 marker will likely provide a predictive genetic 

test when using remontant germplasm derived directly from ‘Tribute’ or from ‘Tribute’s Californian ancestors. Nahla 

Bassil and her group at the National Clonal Germplasm Repository are currently evaluating several segregating families 

to verify this association.  
 
With genetic knowledge of what strawberry seedlings will be remontant, breeders can select for remontancy in the 

greenhouse without spending the time and resources on large field plots and without the concern of imprecision from 

environmental factors. This knowledge increases resources that can be allocated to critically important consumer-related 

traits such as the wonderful fruit flavors and aromas present in strawberry germplasm. Therefore, because the EMFn117 

genetic test for remontancy will lead to the more efficient breeding of productive strawberry varieties, it is selected as one 

of RosBREED’s “Jewels in the Genome.”   

 

Mookerjee, S. 2012. Genetics of remontancy in octoploid strawberry (Fragaria × ananassa). Ph.D. Dissertation, Michigan State Univ., 
191 pp.  

 
Sargent, D.J., J. Clarke, D.W. Simpson, K.R. Tobutt, P. Arús, A. Monfort, S. Vilanova, B. Denoyes-Rotham, M. Rousseau, K.M. Fol-

ta, N.V. Bassil, and N.H. Battey. 2006. An enhanced microsatellite map of Fragaria.  Theor. Appl. Genet. 112, 1349-1359. 
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Figure 1. Tribute used the 

same California selection 

(Cal_65.65-601) that is in 

the background of all the 

UC-Davis remontant types. 

Here Selva is shown as a 

representative. Selections 

in red are remontant and 

green are non-remontant. 

Figure is illustrated by 

Pedimap. 
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Calendar of events 
 
 July 30, 2012: RosBREED Workshop: “MAB In Action! Integrating DNA Information 

Into Your Breeding Program”, one day prior to the ASHS annual conference,  
Miami, FL 

 

 July 31, 2012: U.S. Rosaceae Genomics, Genetics, and Breeding Executive Commit-
tee meeting, ASHS annual conference, Miami, FL 

 

 August 1, 2012: RosBREED Presentation Series: “Discoveries and Breeding Databases for the Fruit 
Research Community”, ASHS annual conference, Miami, FL 

 

 August 2, 2012: ASHS Colloquia: “Breeding in a Genomics Era: State of the Art and New Opportunities”, 
ASHS annual conference, Miami, FL. 
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Visit us at  

www.rosbreed.org 

Contact information 
 

RosBREED project director: 

Amy Iezzoni (Michigan State University)   

RosBREED Team Leaders: 

 
 

RosBREED: Enabling marker-assisted breeding in Rosaceae  

 
RosBREED headquarters: 

Michigan State University 

A342 PSSB 

East Lansing, MI 48824 

Phone:  517-355-5191, x1391 

E-mail address:  iezzoni@msu.edu 

 

 
RosBREED Newsletter staff: 

Editor-in-chief: Cholani Weebadde, RosBREED Extension Team Leader 

weebadde@msu.edu 

Design: Audrey Sebolt, RosBREED project assistant, grantzau@msu.edu 

Contributing editors: David Karp, Cameron Peace, and Brian Sparks 

SAVE THE DATE: Click on 

our Events Calendar to 

see when we will be hold-

ing our Regional and AP 

Member meetings! 

http://www.rosbreed.org/node/251
http://www.rosbreed.org/node/251
http://ashs.confex.com/ashs/2012/webprogram/Session4263.html
http://ashs.confex.com/ashs/2012/webprogram/Session4378.html
http://www.rosbreed.org/
http://www.rosbreed.org/calendar

