Standardized Phenotyping Working Group
July 17, 2007, 7 am, Kierland Westin Hotel, ASHS Meetings

Goal: Define a list and format of descriptors that will be useful to the plant breeding user community that are applicable across most of the family to serve as a set of recommendations for use in breeding and germplasm evaluations. With the availability of high throughput analysis of genotypic markers and a decreasing cost per data point, genomicists now realize they need high quality phenotyping for progress in breeding, physiology, proteomics and metabolomics.  
Today’s goal: Framework and strategy for accomplishing this goal.
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General information provided by Gayle Volk: 

Framework: Researchers in the Rosaceae Genomics field are assembling a CAP (Coordinated Agricultural Proposal) for submission in 2008.  As part of this proposal, there is an interest in defining a set of phenotypes that can be broadly applied across Rosaceae genera for use in translational genomics.  Specific genomics and related projects within the CAP proposal were not discussed (or known).  Descriptors for Rosaceae have been defined by Crop Germplasm Committees (CGCs) in the US and by IBPGR and European crop committees in Europe.  In Rosaceae, the germplasm committees for Rosaceae are: Malus, Pyrus, Small Fruit (Fragaria&Rubus), Prunus, and Woody Ornamentals (Rosa) and membership information is available at http://www.ars-grin.gov/npgs/cgclist.html.
Mark Bohning attended as a representative of GRIN.  We asked if any other CGCs have come together to identify common descriptors across diverse germplasm.  He replied “no”.  
Principles

1) Universal descriptors will probably be added to the current lists of NPGS descriptors

2)  Descriptor list should be prioritized
3) Specify NPGS site role in accomplishing the phenotypic characterization
4)  Coordination of phenotyping effort (keep curator in the loop)

5)  Identify sets of germplasm within NPGS to be phenotyped and reference accessions for the trait/crop
6)  Make data accessible via GRIN/GDR

7)  Keep CGCs informed/active in the process
Information available (described each listing in general)—see attached spreadsheets for specific information.
Trait Ontology listings: Trait ontologies have been developed for Gramene database and are therefore more oriented toward the grain crops.  See spreadsheet listing ontology listings. (http://www.gramene.org/plant_ontology/#pub). 
Bioversity descriptors (formally IPGRI): These were developed by European crop-specific working groups.  The descriptor lists have additional fields for passport, etc… information that have not been included in the attached spreadsheets.  
GRIN descriptors: These have been developed for many Rosaceae crops (not all) by the CGC groups.  The categories within descriptors are available at the GRIN website.
EURISCO descriptors: Another set of descriptor lists developed in the European community.
A spreadsheet has been made listing the Rosaceae descriptors from Bioversity, GRIN, and EURISCO sets (see attached).  If other descriptor sets are known, please forward information to Gayle and she’ll add them to the spreadsheet.  
Concerns expressed during the discussion:

How can repositories afford additional phenotyping?

Response: CAP proposal may provide some funding.  If a unified set of descriptors is used, and key associated data is collected (site, locality descriptions, etc…) then others can collect data and contribute the information to a common database (GRIN?).  Perhaps use some CGC evaluation funds to collect data.  Phenotyping doesn’t need to be performed immediately, but an overall plan may benefit everyone in the long run.
General descriptors will not be directly useful to specific breeding programs since they will not target specific variables of interest.  
Response: The general descriptors should be relative to standards or controls so that data can be compared across crops within Rosaceae.  A broad view of the project may reveal markers in one crop that can be applied to other crops which may yield a desirable physiological response even though the character may not be visible in the eventual crop of interest.  i.e.  A marker for larger fruit size in strawberry may reveal a marker in plum that wouldn’t have been detected otherwise, yet still plays a key role.
Importance of quantitative vs qualitative descriptors?

Response: Although quantitative data may be more expensive to collect, it may allow the uniformity across sites/collections so datasets can be compared.   If objective data can’t be collected, then subjective data could be collected.  With subjective data, we need to record the level of confidence in the collected data.
Gayle’s general comments: 
Rosaceae is a diverse family.
Need raw data.

Need ways to generalize specific descriptors to make them widely applicable.

Need standards.  Example:  Fruit weight

Measure fruit weight for strawberry, apple, raspberry—not comparable.

Measure standard cultivars (to be decided upon) at same time and have fruit weight be relative to standards.
For genomics work, relative to those standards under those conditions, we may need to categorize fruit weight (but still make raw data available)  
Similar to the descriptor classes in Bioversity and NPGS Malus that have examples that fall into different classes.  But the current scheme doesn’t take into effect that it could be a year in which all fruit was small. 

Nahla has surveyed breeders for traits of interest and found that the key breeding areas are, in order of importance:
1. Disease Resistance

2. Fruit Quality

3.  Productivity

4. Abiotic Stress Resistance

Jim McFerson stated that for a successful CAP, we need to emphasize the benefits of working with Rosaceae.  Rosaceae contributes data for Fruit quality and perenniality that make it unique and fundable.  
Future directions:

1) Gayle will type up notes from this meeting and distribute.

2) Gayle will also distribute spreadsheets listing descriptor lists for Rosaceae and classifications.

3) Brainstorming of potential descriptor ideas:

Given the lists of existing descriptors, Gayle will send out an e-mail to all interested participants and request that each person propose 3-5 key descriptors that could potentially be applied across a portion (or all) of the Rosaceae family for each of the breeding categories above (Diesease, Quality, Yield, Stress).  With this data, we will compile spreadsheets and hold follow-up discussions. 

4) Follow-up meeting to be held on August 13 as part of the International Fireblight Workshop (tentative attendees: Jay Norelli, Phil Forsline, Nahla Bassil, Joseph Postman, Herb Aldwinckle, Gayle Volk, invitations will be extended to others at meeting).

5) Potential of having a follow-up meeting at the Eucarpia Fruit Breeding meeting in Spain.  Organizer?  

6) Web/audio conferences in the fall.
7) Follow-up meeting at PAG 2008
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