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Fig. 1 Collaborators maintain six planting locations distributed across North America.
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North Carolina State University, Cornell University, 
University of Arkansas, University of British Columbia/BC 
Berry Cultivar Development Inc., and the United States 
Department of Agriculture (USDA) have joined in a 
collaborative effort with Pairwise, and Plant Sciences Inc 
to uncover the genetic potential in the genus Rubus. The 
collaborators include public berry breeders, geneticists, 
molecular biologists, germplasm curators, 
bioinformaticists and data scientists. 

The research at NCSU will have two main components. 
The first experiment is an environmental effect study. 
This is a “traditional” breeding study that will encompass 
the phenotyping of a set of traits on the same 5 cultivars 
in 6 geographically distinct locations over two years. The 
range of locations include the primary public Rubus
breeding programs in North America. The cultivars being 
evaluated include raspberries, blackberries, and a black 
raspberry. The aim of this study is to provide information 
on the heredity of economically significant traits and the 
effects of genotype, environment and their interactions. 
Details of the second study which will be a SNP 
discovery study of the 5 genotypes in the above 
experiment as well as 25 other Rubus species will be 
shared in a future poster or talk. 

This public-private approach to conducting Rubus research will 
provide holistic data for raspberry and blackberry breeders which 
in turn will benefit growers. The Rubus genus has had limited 
genomic development due in part to its rich diversity (there are 
over 600 species) of the crop and limited financial resources in 
the public sector. The data generated by this project will be 
utilized by the breeders and their successors in the public 
breeding programs involved in this project for decades. This 
project will reintroduce useful genes that have been lost and 
introduce new genes that should improve Rubus’ flavor, yield, 
bioactive compounds as well as the ability to tolerate pest and 
climate challenges. This project will also serve as a model for 
future public-private collaborations. The collective goal of 
Pairwise and the public institutions is to advance both genotyping 
and high throughput phenotyping methods (including automation 
and image analysis). The public and private scientists also plan to 
jointly publish peer reviewed papers as a result of this 
collaboration.

Results and Discussion
This data will be presented in 2022. This poster is shared at the NARBA annual 
meeting to let growers know a little about the project. 

Rubus Uncovered: Other Studies

Fig. 4 Examples of diversity present in large planting representing over 100 species and 300 genotypes.

Plant Sciences Inc
• Development of phenotypic 

data of over 300 genotypes 
• High throughput 

phenotyping as a joint effort 
with Pairwise

• Plant architecture and 
fruit quality

NCSU
• Diversity analysis of 

raspberry (R. ideaus)
• Marker development

Five cultivars Latham, Heritage, Prime-Ark 45, Chester, and Bristol have been planted in 6 plant 
plots at each location. The plots are replicated 3 times. At each location, the traits listed in Table 1 
will be measure and recorded. In addition, photographs of each plot are taken monthly. All of the 
data is shared to a common cloud file. At the end of 2021, the data will be subjected to a broad 
sense heritability analysis. 

Plant Architecture Yield Components Fruit Quality

Canes per plant Time of flowering Brix
Erectness score Number of flowering nodes Acidity
Prickle score Inflorescence flower counts Anthocyanins
Cane length Berry mass Berry size
Node count Drupelet count & size
Cane diameter Color
Cane elasticity Firmness

Table 1. Examples of traits that are being phenotyped.

Fig. 2 Whole plots photos taken monthly for all plots at all locations.

Fig. 3 Inflorescences of (from left to right) blackberry, raspberry, and black 
raspberry. 

USDA
• Ploidy estimation of USDA 

germplasm
University of Arkansas
• GWAS on blackberry
• Marker development
Generated by Pairwise and 
shared with collaborators:
• 15 whole-genome 

assemblies
• Genomic resequencing data 

for public accessions 
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