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Vaccinium Genetic Resources
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NCGR Mission

N4 BREEDING = Acquire IVaCFCAIPﬁ
74 K InSIght Maintain MPROVING FRUIT QUALITY

Evaluate/Characterize
‘ DiStribUte RYGDV Crop- Data- Search- Tools - General - VacCAP - Help -
BORE ﬁ 'NRGK ;';‘5 T 4: Y Document ;

« GDV activities at PAG 31 (1/10/2024)

« QTL and Marker alignment tracks (1/8/2024)
« New QTL and GWAS data (12/14/2023)

more

Species Quick Start Tools Quick Start

" Genomics Genetics Breeding Vac( A P§
Pangenome Search Maps Manage Breeding SIPRCVINS EYVIT CEALITY,
Search Genes Search Markers Manage Data Project Description
VacCAP Team

BLAST Sequences  Find QTLs Analyze Data
blueberry cranberry bilberry lingonberry Genome Data MapViewer Info Fruit and Nut List Contact VacCAP




jy‘ BREE.DI NG BREEDING INSIGHT A’
7Y Insight ONRAMP ;¥

Breeding Insight (BI) is a joint USDA Agricultural Research Service (ARS),
Cornell University, Ithaca, New York, initiative

* Launched in 2018 to develop tools, technologies, and methods to enable the routine
use of genomic selection in USDA specialty breeding programs.

* "We integrate phenomics (trait analysis), genomics (genotypic data), data
management, and software tools to help breeders increase the rate of genetic gain
and create more healthy, nutritious, and sustainable specialty crops and animals.’

https://breedinginsight.org/
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¥ Insight

* Blueberry Crop Ontology

* DArTag 3K genotyping panel



“V BREEDING INSIGHT _af
3o< nsight ~ Blueberry Crop Ontology — OnRaMe.7"

* Standardized list of phenotypic variables used by the crop community as a
combination of:
- Trait
- Method
- Scale

* Supports digital capture allowing:
- Standardization of Breeding databases [e.g., BreedBase, Breeding Information
Management System (BIMS)]
- Aggregation of trait data across locations and projects
- Mobile data collection on tablets with Field Book or other phenotyping apps
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7o« Insight ~ Blueberry Crop Ontology — ONRane.7'

Map of US continental blueberry production in acres, overlayed with survey respondents
Data for blueberry acreage from USDA NASS 2017 Census of Agriculture
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MV BREEDING BREEDING INSIGHT ,‘
79% Insight Blueberry CO on GDV ONRAMP 7

Information page: https://www.vaccinium.org/crop_ontology

‘The Blueberry Crop Ontology was a collaborative effort between the USDA, Breeding Insight, and

GDV. Information about the phenotypic traits measured by U.S. blueberry breeders was collated to form the crop
ontology. The ontology is being used on Breeding Insight and is available as Trait Descriptors in GDV and public
traits to be imported into private breeding programs in BIMS.

The most current version of the Blueberry Crop Ontology can be viewed and downloaded from the Crop Ontology
website. To request changes or additional trait descriptors, please fill out this form on Planteome. The Blueberry
Crop Ontology can also be found on Github and requests can also be submitted there.’

( 5 GDV Crop + Data ~ Search ~ Tools ~ General ~ VacCAP ~ Help ~

Data menu

Data Download

Data Submission

Data O i
ata Overview News and Events

Marker Types
G EN  Trait Abbreviations FOR VACCINIUM + QTL and Marker alignment tracks (1/8/2024)
Genom BIMS and Field Book resources for blueberry, ¥/ Hew QTL A QA Gala (1AL I80020)
cranbel  pypiication Datasets y research « October 2023 GDV Newsletter (10/30/2023)

« GWAS data now available (10/10/2023)

more
Species Quick Start Tools Quick Start

blueberrv cranberrv bilberrv linaonberrv Genome Data MapViewer Info Fruit and Nut List Contact VacCAP

Genomics Genetics Breeding VaCCAP§ \

IMPROVING FRUIT QUALITY

Pangenome Search Maps Manage Breeding
Search Genes Search Markers Manage Data Project Description
BLAST Sequences  Find QTLs Analyze Data VacCAP Team


https://www.vaccinium.org/crop_ontology
https://breedinginsight.org/
https://www.vaccinium.org/search/trait_descriptor
https://www.vaccinium.org/bims
https://cropontology.org/term/CO_371:ROOT
https://cropontology.org/term/CO_371:ROOT
https://trait-requests.planteome.org/
https://github.com/Planteome/CO_371-blueberry-traits

jy‘ BREE.DING BREEDING INSIGHT A‘
< Insight Blueberry CO on GDV ONRAMP 7"
* Uploaded as a trait descriptor dataset and can be searched
https:/ /www.vaccinium.org/search/trait descriptor

* As phenotype data is being collected, measurements are linked to the Blueberry CO

o GDV Crop ~ Data ~ Search ~ Tools ~ General ~ VacCAP -~ Help ~

Trait Descriptor Search

Group \7 Blueberry Crop Ontology Bl BIMS Dec2020 v \
Category Any v
Keyword contains v

Canrch Dacat


https://www.vaccinium.org/search/trait_descriptor

3 nsight https: / /cropontology.org/ CO_371 sikiiis 1

W
'CFOD Ontology About ¥ Guidelines ¥ Site Help Governance ¥ API CoP Tools Contact
for agricultural dat

Curators Contributors: Lillian M. Hislop, Claire H. Luby, Jenyne

Loarca, Jodi Humanmn, Kim Hummer, Mahla Bassil,

Mahla Bassil, USDA-ARS )
Dongyan Zhao, Moira Sheehan, Alexandra M. Casa,

. @ copontolegyorg . &
Amanda Huls Download Trait File

Blueberry (Vaccinium) ontology defines crop traits and
variables to support the standardization of phenotypic

Blucberry data collection for blueberry breeding programs in the

Created on Thursday 16th of November, 2023. 08:26:01 USA.The ontology provides adescrption of Trait ) i

, aeronomic, biochemical, morphological, phenological
178 variables 8 ) , morpnologicat, p gical,

physiological, quality, abiotic and biotic stress traits

with their methods and scales used for each trait.

Ontology explore



https://cropontology.org/
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fcropontology.org%2Fterm%2FCO_371%3AROOT&data=05%7C01%7Cnahla.bassil%40usda.gov%7C766b5ce30d814ab605d308dbf4f0d42d%7Ced5b36e701ee4ebc867ee03cfa0d4697%7C1%7C0%7C638373087482439747%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=SoWJ3ojw5JlsKR0TBPHiT6lSfCdOa4zgkMvai1ge%2BWk%3D&reserved=0
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7Y Insight 3K DArTag Genotyping Panel
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Ref_OOE)l TGTACCGGTAGTGCTACCGGTTTTCTTAATTGCACGGTACGATACCAGTAT|IGIATTTCAGGCTTCATTTTGGATTTTGCAAT
Alt_0002 TGTACCGGTAGTGCTACCGGTTTTCTTAATTGCACGGTACGATACCAGTATI|ICIATTTCAGGCTTCATTTTGGATTTTGCAAT
RefMatch_0001 TGTACCGGTAGTGCTACCGGTTTTCTTAATTGCACAGTACGATACCAGTAT|GIAT _ _ _ _ _ _ _ _ _ _ _ _ _ ______._ """
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Zhao et al. 2024




x‘V‘ BREEDING
X Insight

Cranberry- =

Wild- —

RE- 4[

HH- {
SHB- —|]:— ,
NHB- + +~—

20 40 60
Fraction of missing data

Groups

PC2

10-

e +
Ta t

-10

PC1vs. PC2

3K DArTag: 375 accessions

[S
d
> -
» 4 -
>
-',b“' :“‘LE
m e
wE -
FURTRLRY
L
.o

PC1

Ploidy

+ 2X
+ 4x
= bx
+ Bx
= unknown

Type
+  Cranberry
+ DxJ
*+ HH
+ NHB
- RE
+ SHB
+  SHB-pentaploid
+ Wild

Zhao et al. 2024



0 BREEDING

7 nsieght - 3K D ArTag: Genetic Mapping in
Draper X ]ewel (175)

200
— [ = — b 3
2 & 8 2 2 S 8 T T = _ - .
= £ = £ = .I: = = = = = 150 < «® g
] O L] O L] o O o [ O L] g ) & -
100 4 = & g
S ) om 2
=l o | .
J »
— 3 & 3
p— g od ¥ ’ > ‘
S — o - Che05 Chros Chro7 Chro8
L 2 - e 5 *©
— =2 1504 s
g = G " f’ J. -
= S - O 100+ o WP 4 4
) | o £y - ! S
o — Qo s P *
o o — - . i
— —— -
o =2 Q@ L s - &
0O — E R Cheod Cche10 Chrit Chr12
= | 200
150 4 p
o] . L =]
B — 100 4 o®
] s F
50 4 = ‘. &
040 < ’
¢ K= v . Al v L v e - N E T —————— — T Y r v L
S ¥ P H @ S ® P H ® S 8 P B # © ® P F ®

Genomic position (Mbp)

Zhao et al. 2024



Multiallelic Diversity is Sampled and Databased
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Moira Sheehan, personal communication
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IMPROVING FRUIT QUALITY

2019-2023
7

/ $12.8 M

N $6.4 M sponsor
$6.4 M match

M. Iorizzo

!
.l

VacciniumCAP participants and
partners:

@ Core breeding programs

® Non-core breeding programs

R oy

Production heat map (1000 T)' Core lab (allied sci. & ext. spec.)

20 # Non-corelab (allied sci. & ext. spec.)
30 [ 200 <+ Commodity groups
fg 100

Team: >50 scientists, 25 institutions (US, Canada, New Zealand, Italy)

Iorizzo et al. 2023
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VacCAPR VacCAP Obj. 1

Objective 1: Establish genomic and genotyping resources

1b-c. Developed the Vaccinium

1a. Developed new genomes and linkage maps Genotyping Platform u Released 6 new genomes

(a) New genomes for comparative analysis\"/ \ e ; : : T T
e H < Sample 1 ——E—— Blueberry Sample 1 ,- (E N A EENARNEY )

- } .. Sample2 -] Blueberry Sample 47 — L / 1Y T ]
\ ample —== ueberry Sample 47 — {immml . | 11/ 102 ; B
.fh.\_, j\\l, ty=amp 57 & 11 T 01
.i\ I Conserved genes ‘ T ST ‘; :j
. /.\ SNPs Ay HHA
N> > oA s AL
: o ST ST T AT
\\ j \ / 0 al | | Y 2 . ol [ 7/ [HRN 6.2
— T ERAREEN I EAREZENE
New = —_ 52 X 53 ’ ~/ i 5.2
Phytologist [E [~a] I AT T :

Autopolyploid inheritance and a heterozygous reciprocal R 4 ST F

translocation shape chromosome genetic behavior in tetraploid ENNIERIRN af
blueberry (Vaccinium corymbosum) S
1
Molla F. Mengist'*, Hamed Bostan"* (), Domenico De Paola? {9, Scott J. Teresi® (), Adrian E. Platts® (), =
Gactana Cremona® (%), Xinpeng Qi” (), Ted Mackey®, Nahla V. Bassil” (), Hamid Ashrafi® (3, Lara Giongo®, T R ks

Rubina Jibran'® (%), David Chagné" (3, Luca Bianco” (1), Mary A. Lila' (3), Lisa J. Rowland® (), Marina Iovene® (3,
Patrick P. Edger” () and Massimo lorizzo"* ()

V. myrtillus V. macrocarpon

anthocyanin genes ji
MYB TF y g V. darrowii (bilberry) (cranberry)
& trontiers o e . . .
in Plant Science R (@t =+ Vaccinium genomes are highly collinear
& « 10,280,000 i i 10,545 000

VmMYBAS VmMYBA4 VmMYBAZ VmMYEAZ ¥mMYBAL
Chromosome-Level Genome -
Assembly of the American Cranberry --;$:I:| {}I; C_‘rl g‘_;l
(Vaccinium macrocarpon Ait.) and Its .1 B - Z |

Wild Relative Vaccinium T T
microcarpum AUTRConls A LR Gy

Luis Diaz-Garcia™, Luis Fernando Garcia-Ortega?, Maria Gonzalez-Rodriguezz,
Luis Delaye?, Massimo lorizzo? and Juan Zalapa*®*



VAacCAP%  Blueberry Pangenome

EAY
p}p :
IMPROVING FRUIT QUALITY
A) 12 1 0

‘ iculture Research, 2023, 10: uhad?2
Ililortlcu%ure - :luftpsijdui.urgff{:z;ﬂ;;u!uhaﬂ:i /— \ P. Edger
€Searc |

Article

4 W
1147 3 \‘ \
Blueberry and cranberry pangenomes as a resource for i1 { . ) ;t i ,
future genetic studies and breeding efforts \3 2 |

AlanE. Yocca ()%, Adrian Platts'?, Elizabeth Alger', Scott Teresi**, Molla F. Mengist', Juliana Benevenuto®, Luis Felipe V. Ferrdo®, MacKenzie Jacobs™ ¢,

Michal Babinski', Maria Magallanes-Lundback', Philipp Bayer’, Agnieszka Golicz®, Jodi L. Humann”, Dorrie Main®, Richard V. Espley (3, David Chagné’, -
Nick W, Albert (5", Sara Montanari*?, Nicholi Vorsa'?, James Polashock , Luis Diaz-Garcia*, Juan Zalapa™®, Nahla V. Bassil (5", Patricio R. Munoz’,

Massimo lorizzo" " and Patrick P. Edger' ™+

Yocca et al. 2023
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IMPROVING FRUIT QUALITY
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vaccark 22K FlexSeq EX-L Genotyping Panel

rvre Original Research

PUBLEHED 15 January 2024 N. BaSSil

Dol 10.3389/fhort 2023.1339310
OMb 7.4Mb 148Mb  222Mb  29.6Mb 37Mb 44.4Mb  51.8Mb  59.2Mb 67Mb

v A0 T T
ez | A RN A O 0 T SO o

? frontiers | Frontiers in Horticulture

® onec orupst Development of a targeted ovos | AR 10N OACCANACA 00 SN A

open Access genotyping platform for e MM O A 1 A
reproducible results cos T 10 R 5 SR A

Hellenic Agricultural Organization —ELGO, . . .

ol within tetraploid and ctvo | N A P O O U A
S hexaploid blueberry e ANEANNNN NI AN AR AR ;
R, S L O e M Y 9 e 4
Aristotle University of Thessaloniki, Greece aun J. are @7, Mandie Driskill™", Timothy R. Millar @ ", 7
David Chagné o°, sara Montanari @, Susan Thomson®, " IIENI"{IAAEARA MM 0000 AT T . O A A 10
2Nl Sasslauscagon e fziiﬂg Patricio Munoz igglgl‘iqnoauaﬁi”:’::;it:l‘f’g' et A 110 0 010 T O A -
T s Lisa J. Rowland*, Hamid Ashrafi’®, Katpatatha Metrmaiee, " ||l A0 A0 P I;g
B Krishnanand P. Kulkarni**, Ebrahiem Babiker™, Dorrie Main®¢,

L manana Gt Eoranem asier™ Dorte 4. N RO AARAA AR ARE R AR 2
:::e‘:::ﬂtz;'?h”;;ogzhﬁ:ji m.“"”ﬁoz . Hsiaoyi Hung", Joel Kniskern", David Percival®®,

Mengist MF, Rowland L), Ashrafi H. Patrick Edger’, Massimo lorizzo***° and Nahla V. Bassil ®*

Clare et al. 2023



VacCAP% 22K FlexSeq EX-L Genotyping Panel

IMPROVING FRUIT QUALITY
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Clare et al. 2023



VacCAP% 22K FlexSeq EX-L Genotyping Pane

IMPROVING FRUIT QUALITY
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VacCAP% 22K FlexSeq EX-L Genotyping Panel

IMPROVING FRUIT QUALITY

DArTag: $15/sample
Flex-Seq 22K: $41.85/sample

O Flex-Seq
@ Capture-Seq
© DArTag

Clare et al. 2023



VacCAP# VacCAP Ob;. 2

IMPROVING FRUIT QUALITY

Discover DNA markers and fruit characteristics that maximize fruit quality

2c. OUTREACHPLAN

2b. Discover DNA markers associated 2c. Identifying FCs that contribute to 1 d
with FCs 2a. Phenotyping FCs fruit quality L ° >
Who: Statistical Genetics Team Who: Phenomic Teams Who: Fruit Quality Team Work flow timeline Eva uate 2600
Vaccini i Blueberry material Blueberry material / enOt es ants over 3
@ t: Vaccinium Genotyping platform (AM\ GenStudy set: 960 SHB and 960 NHB FqStudy Set: 20SHB and 20NHB 28, ACTIVITIES g yp p
oI (8) 16355 Shelf life (4) 2a. OUTREACH PLAN yeaI‘S s 3 locathnS (OR ’
Blueberry FCs: - Weight (Wg), lorizzo ‘ 5’0"”3‘9 ‘ 2b. ACTIVITIES m
Tx (lorizzo) ) ° =20 . - -
8 : Wg (IOriZZO) Z;’a’;ggll’la(lt;)l: chemical eemposition. (Chem)' 2b. OUTREACH PLAN NC’FL) ( > ]. O’ OO O Sa pleS)
: Chem (lorizzo) Volati : s g
; ChemVol - Volatile chemical composition (ChemVol), Bruising (B) 2 2¢. ACTIVITIES
s i (Munoz) Munoz b i

Tx analysis

Log 1, (P)
IS

Deliverables ¢ Measured > 90
- SNPs associate to FCs (blue&cran) paramEterS, >80 Chemicals

- Blueberry FCs correlated with High FQ;

- Standardized phenotyping methods;

- Bluberry and cranberry germplasm phenotypic
and fruit quality data

[ o

i SN Sensory (C)
1 2345678910112 2 ey .

-

Chromosomes sy

Fruit size
Allele dosage » 4
o0 .0 .® .0 .0 .0 '.'. |
: e Wl
g‘llll ‘ll‘ ‘ml ‘!EI meed il
& P et e o e+
e 0 @ oot et e
MNP @ S ®
\% O\Q‘@* o 0°°\\ "o°‘°\ "o"@\

FCs phen. vs Performance A-B-C

* Data is being analyzed

Use of results for other objectives

A A
Obj.3  Obj.4  Obj.5 e Detected >300 new QTLS

type value




VacCAP VacCAP Obj. 5

Engage U.S. Vaccinium breeders and stakeholder groups

[ Obj. 1-4 outputs ’

5c Presentations (65 5d Webinars/video \4
. . . 5e Workshops
5b Newsletter (4) (e ) L Sl 1 Who: Extension Team 5f Annual Meeting
5a Web.site pla}‘forms (2) Content- Who: PD and Extension Team
Social media (2) Content: - Phenotyping methods Content:
Content: - Project activities Contgnt: - Genomic, genotyping, breeding tools - Progress report
- Breeder tools, protocols - Outcomes Ero;leci g o:lst - Plan of work
- Genetic and genomic - Events ) SL?{,ZC upaates - AP advice and discussion
resources and tools 4 - Partners engagement
Transfer deﬁveraple, Evaluations Content:
foster collaboration & Who: Evaluator & | - Surveys
educate

Extension Team | - # participants
- Feedback

Breeding, research & extension Industry stakeholders

Stakeholders: Blue&Cran Nat & Int Partners

- Breeders and Allied scientists (public and private)
- Extension specialists

- Producers
- Distributors

- Processors
- Nurseries
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Vaccinium Genetic Resources:
Phenotypic Data on GG

Data f 38 SSR
https:/ /npgsweb.ars-grin.gov/ gringlobal / descriptors ata from S

VACCINIUM

Step 1 - Choose Crop VACCINIUM Genetic Markers View | Download all marker

Contains characteristic data on Vaccinium (blueberry and cranberry) plus other genera of crop wild relative accessions in the Vaccinioideae.

For additional information contact the curator: Marker Polymorphic type Site
IRISUINCLLA .
TRITICALE Nahla Bassil, Ph.D. CAT12F MICROSATELLITE  COR
uULMus USDA-ARS NCGR
LAR _/ Temperate Fruit and Nut Repository CA169F MICROSATELLITE COR

CA1T90R MICROSATELLITE COR

Corvallis, OR 97333
Nahla.Bassil@usda.gov

Click for crop detail page. CA236F MICROSATELLITE  COR
Descriptors Species Citations Methods

CA23a MICROSATELLITE COR
CA23F MICROSATELLITE COR
CA344F MICROSATELLITE COR
Genet Resour Crop Evol (2020) 67:393-409 CA421F MICROSATELLITE COR
hitps://doi.org/10.1007/510722-019-00873-8
I Aner. Soc. Horr. Scr 131(5):674-686. 2006. CA483F MICROSATELLITE COR
RESEARCH ARTICLE
CAB42F MICROSATELLITE COR

Genetic Diversity in the Highbush Blueberry

Evaluated with Microsatellite Markers Microsatellite markers confirm identity of blueberry
(Vaccinium spp.) plants in the USDA-ARS National Clonal

Germplasm Repository collection

Peter Boches, Nahla V. Bassil, and Lisa Rowland Boches et al., 2006

Nahla Bassil 0+ Amira Bidani - April Nyberg + Kim Hummer *

Lisa J. Rowland Bassil et al., 2020


https://npgsweb.ars-grin.gov/gringlobal/descriptors

Vaccinium Genetic Resources: Phenotypic Data on GG

Descriptor
Chemical
Composition

Disease

Morphological

Phenological

Cytological or
Cellular

Physiology

Insect

Genetic Stock

Production

General Info
Growth
Environmental
Stress

coded_name
Percent Soluble Solids
Total Anthocyanins
BIShV
PERCENTROT
BERRUPRGT
BLOOMCOLOR
CUPCOUNT
FLWRSUPRGT
FRTWEIGHT
LEAFCOLOR
FIRSTBLOOM
FULLBLOOM
FIRSTRIPE
DNARATIO
PLOIDY
PLOIDYEQUA
Mineral soil adaptation index
Pollen germination rate
LEAFHOPPER
Spotted-wing drosophila OSI
SWD adult mortality (%)
SWD larvae per fruit
SWD reproductive rate
SWD Resistance Index
SWD viable eggs per fruit
CORE
TRUETOTYPE
FRUITSET
REPEATBLM
YIELDACRE
Ethnic-Group
GROWTHUP

COLDHARDY

Tanaina Finn
Vac Vac Vac Vac 10-SSR Plantlore 2017
Madiso Raleigh Corvall Vacm coldhardy Cytology Cytology blueberr Stringer Dena'ina Sampson shock Scheerens Moyer 2002
n 88 90 90 core1998 NJ 2006 2012  2012.6.30 y 2019 2017 k'et'una 2020swd virus mineral soil Gan pollen antioxidant
38
29
35
21
22
21
27
22
27 38
120
119
44
143
30 86
30 86
30 86
32
3
16
6
38
38
38
38
38
369
45
22
21
27
22
22

25




Vaccinium Genetic Resources:
Genotypic Data on GG (SSR)

Genetic stock descriptors

() VACCINIUM CORE SUBSET TRUE TO TYPE
) i Accession evaluated for TRUETOTYPE
Descriptor: TRUE TO TYPE (TRUETOTYPE)
| % Download list of accessions evaluated for this trait acce: accession method_name plant_name inventory inventory_inventory_r
Pl 554698 2019 10-S5R Blueberry Tifblue CVAC 233 0.001
Definition: Confirmation of cultivar identity based on pedig
Crop: ACCINIUM Pl 554699 2019 10-SSR Blueberry Callaway  CVAC 234 0.001
Category: Genetic stock descriptors P 554700 2019 10-55R BlUEbEFP,I" Climax CVAC 235 0.001
Status: Pl 554701 2019 10-S5R Blueberry Southland CVAC 236 0.001
: h descri
e Uppercase character descriptor Pl 554705 2019 10-SSR Blueberry Coastal CVAC 240 0.001
aximum Length: 25
Original Data Type: UPPER P 554706 2019 10-55R Blueberry Satilla CVAC 241 0.001
Responsible Site: Natl. Germplasm Repository - Corvallis (COR) Pl 554708 2019 10-55R Blueberry Black Giant CVAC 243 0.001
Pl 554709 2019 10-55R Blueberry Homebell CVAC 244 0.001
Pl 554710 2019 10-55R Blueberry Myers CVAC 246 0.001
Studies or environments Pl 554715 2019 10-55R Blueberry Centurion CVAC 291 0.001

e 2019 10-SSR Blueberry 45 Accessions




Vaccinium Genetic Resources:
Phenotypic and Genotypic Data To Add

Phenotypic Genotypic
* Texture/Firmness (VacCAP) CaptureSeq (lorizzo et al.)
* Chemical composition (VacCAP) Allegro (Ashrafi et al.)
Mengist et al., 2020a, b) FlexSeq (VacCAP)

* Volatiles (VacCAP) 10-SSR (Bassil et al.)
* Anthocyanin (Ashrafiy |  |.......

* Monotropein (Leisner et al., 2017)
* Metabolites (Mengist et al., 2020a, b)




Take Home Message

* Increase in phenotypic data and cost-effective genotypic resources for blueberry
(low, mid, and high density)

= Expanding knowledge on FC genetics and accurate phenotyping capacity for
blueberry FCs

= Expanding collaborations across the Vaccinium community

= Expanding community-wide use of genetic and genomic resources to identify
DNA markers and genes controlling important traits

= VacCAP: Establishing a solid interdisciplinary framework to link FCs, quality as
well as socio-economics
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