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Abstract
The USDA National Plant Germplasm System is a nation-wide source for global genetic resources. The National Clonal Germplasm Repository (NCGR) in Corvallis, OR maintains many fruit and nut crops and their wild relatives, including pear, raspberry and
blackberry, strawberry, blueberry and cranberry, gooseberry and currant, hazelnut, hops, mint, and many other genera. Each year researchers from around the world request materials from these collections for studies on molecular characterization,
breeding, disease resistance, and other projects. The Rubus collection is comprised of over 2,300 living plant and seed accessions from 67 countries. We are highlighting five Rubus-specific research projects that are making use of Repository resources. In
collaboration with Oregon State and Western Kentucky Universities, we are using genomic tools to clarify the evolutionary relationships between Rubus species using many diverse accessions from the Repository. A DNA test was developed for blackberry
and is being used to establish genetic profiles, confirm identity, and establish parentage in the NCGR blackberry collection and the University of Arkansas and USDA-ARS blackberry breeding programs. Research in collaboration with Wageningen University in
The Netherlands and B.C. Berry Cultivar Development Inc. is looking at sequence variation in genes that control red raspberry resistance to powdery mildew. We are conducting experiments to identify the genes responsible for resistance to aphid feeding in
black raspberry to reduce the occurrence of the aphid-borne Black raspberry necrosis virus complex in new cultivars. The availability of wide genetic diversity in Rubus at the NCGR and its use in these five research projects, and many others, illustrate the
usefulness of this collection in advancing research to benefit scientists, plant breeders, growers and consumers of these fruit crops.

A representation of the phylogenetic network for 96 Rubus accessions, including popular cultivars
‘Boysen’, ‘Marion’, and ‘Logan’. The prevalence of hybridization and polyploidy in the genus makes
Rubus a taxonomic challenge. Approximately 1,000 genes were sequenced using target capture, a
process in which probes are designed to isolate genes of interest from whole genome samples.
Phylogenetic analysis of this dataset is revealing the relationships between Rubus crop wild relatives,
identifying possible parental groups for hybrid polyploid taxa (blue font), and informing possible
taxonomic reclassification of some species. This work characterizes the evolutionary history of many
wild Rubus species maintained at the repository and can be useful for breeding efforts incorporating
wild germplasm (Carter et al. Front. Plant Sci. 2019). Collaborative effort of NCGR, OSU and WKU.
Funding: ARS CRIS 2072-21000-049-00D; Western Kentucky University.

1. Black raspberry crosses were conducted, seeds collected, and then germinated in vitro under sterile
conditions to maximize seedling numbers. Seedlings will be transplanted to potting medium and kept
under greenhouse conditions for aphid feeding phenotyping. Phenotyping criteria include recording
aphid feeding and length of retention on plants post aphid application. 2. Genotype parents and six
progeny using molecular markers from previous gene mapping experiments and literature. 3.
Genotyping of polymorphic markers will be expanded to entire populations. 4. RNA will be extracted
from leaves of three biological replicates of susceptible and resistant seedlings for each aphid
resistance source. 5. Bioinformatic tools will be used to analyze data. 6. Findings will be summarized
and reports submitted. Collaborative effort of NCGR, OSU, and BCBCDI. Funding: USDA-ARS CRIS 2072-
21000-044-00D; OSU Plant Breeding and Genetics Program.
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Collaborative effort of NCGR, BCBCDI, and WUR. Funding: Raspberry Industry Development Council, 
Lower Mainland Horticultural Improvement Association, and Agriculture and Agri-Food Canada's Agri-
Innovation Program.

DNA fingerprints comparing ‘Columbia Star’ and ‘Obsidian’ (photos by CE Finn) using a set of eight microsatellite sequences.
This fingerprinting set is being used for parentage evaluation and genotype confirmation in RosBREED breeding families
and the NCGR blackberry collection. Collaborative effort of NCGR, OSU and UA. Funding: ARS CRIS 2072-21000-049-00D;
Funding for RosBREED: Combining disease resistance with horticultural quality in new rosaceous cultivars is provided by the
Specialty Crop Research Initiative Competitive Grant 2014-51181-22378 of the USDA’s National Institute of Food and
Agriculture.

www.ars.usda.gov/pacific-west-area/corvallis-or/national-clonal-germplasm-repository/

House 5. Hardy Rubus species (left) and 
blackberry cultivars (right): 449 accessions 
in duplicate from around the world. The 
largest part of the collection. 

House 1. Tropical Rubus species: 18 accessions in 
duplicate, mainly from China. 

House 7. Rubus virus collection: 25 accessions in 
duplicate of various Rubus viruses. 

House 3. Non-hardy Rubus
species: 137 accessions in 
duplicate from 28 countries. 

House 6. Red raspberry cultivars: 
197 accessions in duplicate (photo 
taken Feb. 2020). 

Parentage analysis of ‘Boysen’. Green box indicates likely original genotype (Austin Dewberry is a mislabel from 
N2 source); green arrows indicate likely parents (‘Austin Mayes’ and ‘Logan’); blue boxes indicate likely progeny of 
original ‘Boysen’. Findings based on Neighbor Joining cluster analysis of 29 hybrid berry accessions based on 
Bruvo’s distance from an 8-microsatellite blackberry fingerprinting set (Carter et al. JAPS 2019). Collaborative 
effort of NCGR and OSU. Funding: ARS CRIS 2072-21000-049-00D
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