
An Update on Rabbiteye Blueberry Genomics

Tim Rinehart
USDA, Agricultural 
Research Service

Thad Cochran 
Southern Horticultural 
Laboratory

810 Highway 26 West
Poplarville, MS

Conventional Breeding emphasizes elite lines and efficient ways to combine desirable 
traits found in those lines.

• Screen for the best performance, establish selection criteria, and rate seedlings.
• Breed to combine traits into the same background without losing good qualities.
• Understanding how traits are inherited, how many genes might be contributing.



Genomics is all about information
• Information from non-elite lines and wild relatives, 

sometimes other species.
• Look for minor contributions that can add up to 

significant improvements.
• Screen for both traits and genes (DNA) when we 

estimate the inheritance of traits.
• Predict crosses or combinations that are would 

otherwise be unexpected or hidden.

• More confidence about what to expect 
from crosses.

• More milestones along the way.
• Faster screens at earlier stages of 

seedling development.
• More combinations of desirable traits.
• Shortened cultivar development cycle.

Same breeding methods with:



Functional Annotation Gene Expression

What do these genes do? When are these gene active?

Where are these genes active?

Heat Map





Narrow genetic base.

Small geographic 
distribution in the wild.

Vaccinium virgatum
syn. V. ashei

Natural populations across 
gulf coast with variability 
between populations.

Rabbiteye BlueberryMaize geneticist by training



Vaccinium virgatum
syn. V. ashei

Rabbiteye Blueberry

Hexaploid, 2n=6x=72 chromosomes



We Sequenced the genes from Rabbiteye and compared them to diploid Highbush.

The Blueberry Reference Genome, 2008 SCRI grant, team led by Dr. Jeannine Rowland, USDA-ARS, "Generating 
Genomic Tools for Blueberry Improvement". 
• Diploid highbush (V. corymbosum W85-20)
• Draft genome from Dr. Allen Brown, NCSU (May 2013)

Coverage was low. Altogether, we detected expression for 43.8 % of blueberry genes.
This could be due to differences between the diploid V. coymbosum and hexaploid V. 
virgatum rabbiteye, possible quality issues with the libraries, or incomplete reference 
genome.

Annotation

We know what 50% of the genes do in rabbiteye plants.



Numbers of genes with RPKM >= 1 for each sample type:

Curled leaf: 21,447 genes
Green berry: 21,195 genes
Pink tip: 25,171 genes

There were 27,982 genes with expression level of 1 RPKM or higher.

We sequenced the genes in Rabbiteye that are turned on in different tissues.

Results were comparable to RNAseq analyses using data from ‘O’Neil’, which is a 
southern highbush with V. virgatum in its background (Wolcott × Florida 64-15, or 
2.5% V. darrowii, 3.8% V. virgatum, and 10.5% V. angustifolium).

RPKM (reads per kilobase million) of around 1 
RPKM roughly corresponds to 1 read per 
million reads, depending on the transcript.





Genes the improve Drought Tolerance

Tolerance for High pH soils

Susceptible to drought

Tolerates drought

‘Premier’, ‘Climax’, ‘Austin’, ‘Powder Blue’, ‘TifBlue’

Acidification of the surrounding soil



10-15 year breeding cycle

< 1% plants making it through

New cultivar release

Breeding new, improved
Rabbiteye blueberries is 
important and competitive

More traits will be expected 
in the future. Superior traits 
will be required to meet 
industry needs in MS.



Some assembly required

Deon Foster, illustration

Building a better blueberry


