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Vaccinium crops (primarily blueberry and cranberry) provide a vital contribution to the U.S. economy and numerous health and social benefits. The production and consumption of these crops continue to expand
worldwide. However, U.S. Vaccinium industries face numerous challenges to maintain profitability. Stakeholders have asserted that breeding blueberry and cranberry cultivars with improved fruit quality is a priority
for continued success; these traits include fruit firmness, flavor, shelf life, and appearance (Gallardo et al. 2018a,b). Vaccinium breeders select for these traits, however, lack empirical data to assign a level of
importance to fruit characteristics (FC) relative to consumer preferences, and deterioration during production, processing and distribution. Additionally, breeders have limited molecular tools to select for higher
quality fruit. The VacciniumCAP project was funded by USDA-NIFA-SCRI (Award #2016-51181-25400, 2019-2023) to create a nationwide transdisciplinary research approach to develop marker-assisted selection (MAS)
capacity in Vaccinium breeding programs to develop cultivars with enhanced fruit quality to increase their market value (www.vaccinium.org/vaccap).
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fruit quallty traits that match consumer preferences and maximize industry profitability

The use of cost-effective DNA marker assays in Vaccinium breeding programs has not been developed
or adopted. To achieve this objective, three major activities are planned (3a-c).

A cost effective genotyping platform that takes advantage of shared ancestry and marker transferability
between blueberry and cranberry that works for both crops is not available, limiting GWAS studies. To

achieve this objective, three major activities are planned (1a-c). 3a.Phenotyping, FC QTLs validation i g e e e iated SHE st Ry
Who: Phenomics (Lead UW, NCSU) & Statistical Genetic effective BESAY SO Vacgnlum FCs i vas .
Teams (Lead UFL) Who: Statistical Genetic Team Who: Breeding Team (Lead USDA, Rutgers) Work flow timeline
1a. Developing the Vaccinium pangenome 1b. Compiling a SNP catalog Genotyping Platform Input Input: Val Study set Input: Validated FC-QTLs \ / YL Y2 V3 Y4\
Who: Comparative Genomic Team (Lead MSU) Who: Genotyping Team (Lead USDA) Who: Genotyping Team Work flow timeline - Bluberry ValStudy set’: 96 SHB cv and adv. Sel.; 152 SNP2 target site for DNA assay Validated DNA assay .
NHB cv and adv. Sel.; Cranberry ValStudy set: 260 *
ﬂ tect SNPs (de-novo) using: \ G S colection criteria \ / YL Y2 Y3 Y 4\ Advanced selection. FC_QTLS from Obj 2. ATGCGGCGGCGATCGAT 1) Parents and FC-QTL selection SRS,
gHB 3”d15 H2B4 CB Genome 1...12 - Pangenome sequences la. ACTIVITIES 1) Validate FC-QTLs 2) Phenotype ValStudy set * ATGCGECIGCGATCGAT * FC-QTL Ssg: FC-QTL Tx: 3b. ACTIVITIES
enome 1... i - Other sequence sources - Gene-based (required) ; high sugar firm fruit
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./ ~available genomes De-novo SNP set - Genome specific (desired) 1b. OUTREACH PLAN T l‘f ilhl Chem ExtApp well Plate l_>1 ?2 3¢. OUTREACH PLAN
4y . % sum—— (30min) soft fruit (bbbb) X  firm fruit (BBBB)
- Existing SNP set - QTL SNPs (desired) - ChemVol FRR >
. . : i e . 1lc. ACTIVITIES i Chem high sugar (AAAA) low sugar (aaaa) 5
Comparative genome analysis a) Linkage map SNPs Haplﬁype specm-_:‘(reqmred) - FC-QTL Ssg SHB { Deliverables
b) QTL/GWAS SNPs - ?p?tuﬁc ﬁne far_mtlles (such as : Q OUTREACH PLAN , .‘ A
Blueberrv vs ruit quality, resistance genes... sadone Lov S8 2ostg i ) i - Validated QTLs and SNPs:
Blueberry ry Cranberry - . . ) AT “hlﬁhl 2) Rapid DNA 2 - g- - DNA simple assay to use for MAS
Cranberry Vaccinium Genotyping Forum Vaccinium genotyping platform . e (FC-QTL Ssg) + (FC-QTL Tx) | o £ s
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Objective 4 — Assess the potential socio-economic impact of blueberry and cranberry
fruit quality improvements on market demand
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7 Objectlve 2 - Discover DNA markers and fruit characteristics that match consumer
preferences and maximize industry profitability

Blueberry and cranberry fruit characteristics (FCs) that affect fruit quality include chemical Researchers, breeders and industry must pay attention to consumer preferences to ensure the economic %\
composition, texture, and appearance; however, relatively few DNA markers have been associated =W sustainability of blueberry and cranberry production. Although blueberry and cranberry fruit sensory
with these FCs. Additionally, the level of importance that each FC sub-components have in terms of quality attributes are known to affect consumer preferences, research is lacking regarding consumers’
fruit quality is unknown. To achieve this objective, three major activities are planned (2a-c). EM willingness-to-pay for these attributes. To achieve this objective, three major activities are planned (4a- c)
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2b. Discover DNA markers associated with 2a. Phenotyping FCs 2c. Identifying FCs that contribute to ﬁ 4a. Elicit consumers’ willingness to pay for 4b. Evaluate consumer behavior 4c. Estimate consumers’ reactions to
FCs Who: Phenomic Teams (Lead UW-USDA, fruit quality e blueberry cultivars and salient sensory quality response to fruit tasting using “added-sugar” labelling and labelling
Who: Statistical Genetics Team (Lead UFL) NCSU) Who: Fruit Quality Team (Lead Ncsu) ~ Work flow timeline o attributes and fruit characteristics biometric parameters information in cranberry products
/ / Blueb terial / YiI Y2 Y3 Y4\ ' &" i Who: Socio-Economic Team (WSU) Who: Socio-Economic Team Who: Socio-Economic Team Work flow timeline
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» an Munoz
- ! 4 — 4c. ACTIVITIES
::_§ 8 Tx analysis Cranberry IntApp ) QOUTREACH R / ) ¥ “ & ‘ )
B ES : ;Locule v 1 cv 2 cv cva R, #i QOUTREACH PLAN /
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Objective 5 — Engage U.S. Vaccinium stakeholder groups to transfer advanced phenomic and genomic tools VacciniumCAP core Outreach Plan
e (] [ J [ )
Inputs:
to build a more efficient cultivar development system NPt ables bl 1.4
- Outreach plans content 1-4
- Project content

Implementation of MAS and outcomes from the fruit quality studies to select and adopt blueberry and cranberry material

with superior fruit quality depends upon the development of an effective outreach plan and platforms. Project SRR ety PSR e T
. . . . . . 5a Develop and integrate >b Develop I\.lewsletter grou.p meet!ngs . Who: Extension Team Who: Extension Team 5f Annual Meeting
background information and deliverables from the outreach plans of Objectives 1-4 will be used to develop outreach Website platforms W"/ —_— LB OE g e (Comene: N — -, Who: PD and Extension Team
. el . . . . . . ] Who: Data Management Team [ content: - Phenotyping fruit texture ontent: . Conten
activities for this objective, which will represent the project core-outreach plan to engage stakeholders. Six outreach y N -grf,{;?actmtiesl I VacciumPangenome | |-eeebium eneiyrng / Cont m o N
e eg e o o . reeder tools, protocols - Preliminary results - Project updates ield boo - enotyping frui - Challenges
activities (5a-5g) are planned to engage Vaccinium stakeholders and aims to:  Genetic and genomc. . - CIE e e plcidysp. | | orgonoleptie T -:?ndof'iorkdd' |
resources and tools - Euture Outreach - Survey - Marker trait analysis in cha'racteri*'stics . - advice and discussion
- Advertise for events polyploidy sp. - In field fruit quality - Partners engagement
: . webinars and workshops \events 4 \ / monitorin - Training activities for Pls
1) Tra nSfer prOJECt dE'IVe rableS -J(!\rcl‘?ived newr:lslettekrs?arl::d] \ ° / \ /
webinars
2) Educate on project outcomes T
) p J . . . \ / Iosterfcorllal:ooratit;;& Eﬁ}’;ltjztiolnst 2 /Content' ™\
3) Foster new collaborations and spin off projects educate Extension Team. | - Surveys
o« . . . . o e, - # participants
4) Solicit feedback on the project to fine-tune research and extension activities Breeding, research & extension ndustry stakeholders | - " Stkeholder
- Breeders and Allied scientists (public and private) - P.rodf_lcers Feedback
] - BS, MS, PhD students, and Post-Docs I[J)Iri)tcr:;lsl::;s & Recommendatlons_./
Who: Extension Team (Lead UW and WSU) oo alits Nurseries
Four annual meetings will target project participants, advisory panel members and national and international partners. Stakeholders: Blueberry & Cranberry National & International Partners
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Expected Output/ Impact

The VacciniumCAP project goals are to: 1) Expand DNA assay capacity and implement MAS for fruit quality and other traits; 2) Expand fundamental knowledge and tools to inform breeders and industry about the
added value of fruit quality traits; 3) Identify and use existing cultivars with superior alleles as parents in new crosses; 4) Recruit and train students and postdoctoral scholars, and inform and engage the public. These
results will enable a long-term impact of established MAS skills and tools, facilitating successful Vaccinium breeding programs which will lead to improved fruit quality production and delivery to markets, while
| improving the profitability, consumption and sustainability of Vaccinium crops.
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