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Why we did this project 
• Black raspberries (a.k.a. ‘blackcaps’) are a high value crop native to North America, with a long history of production dating back to the 1900’s  
• Very few new black raspberry cultivars have been released, in part because there is lack of variability and disease resistance in germplasm 
• Studies indicate that this fruit has many health benefits including cancer fighting ability. These discoveries have increased consumer interest in black raspberry 
• In 2012 a USDA-NIFA-SCRI funded grant set out to improve breeding and genomic tools and investigate consumer preferences for this underutilized crop 

Some of Our Objectives 
• Evaluate a population of black raspberry in several locations, OR, NC, NY and OH to determine how well they perform in a wide range of environments 
• Develop genomic breeding tools for black raspberry cultivar improvement 
• Conduct a grower survey 
• Update public on our research results through presentations, workshops, and tours geared at growers, industry, breeders, and students  
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Evaluation of seedlings in multiple locations 
 Over 250 plants from two families were set in fields in OR, NC, NY and OH 

(Figure 1). There was a lot of difference in performance in the different 
environments (we call it Genotype by Environment G x E interaction). (Figure 1) 
 28 plants will be used as parents in future crosses, including ORUS 4304-82, 

which is resistant to aphids and had good vigor in both NY and NC.  
 Aphid resistance was in 17 of the 28 selected plants (Figure 3). Unfortunately 

none of the plants evaluated were spineless, as illustrated by Chad Finn (Figure 
4) 

Grower survey 
• 68% black raspberry producers farm <100 A and 32% grow less than 5 A, and 

realized gross receipts of less than $50,000 annually 
• Most producers grow other berry crops in addition to black raspberries 
• Marketing options include on-farm or farmers market sales, wholesale, pick-your-

own, retail, restaurants and food services  
• Growers consider black raspberry appearance, flavor and freshness to be major 

drivers of consumer interest in black raspberry; contributing factors included the 
desire to eat locally grown produce and reported health benefits.    

• 80% of the producers have realized consistent growth in their business during the 
last decade, 47% indicated a willingness to expand their acreage 

• Perceived impediments to increased production include production costs, product 
perishability and shipping constraints, disease and insect problems, consumer 
unfamiliarity with the product (often confused with blackberries), and the lack of 
cultivar diversity  

• Varietal characteristics most highly desired by producers included excellent pest 
resistance and fruit quality characteristics, thornlessness, season extension 
capacity and the primocane fruiting habit.  

Genomic and Genetic discoveries 
• The black raspberry genome was assembled in Oregon. The genome is the 

complete set of the DNA (Table 1. and Figure 5).  
• Having a complete genome allows for predictive breeding, i.e. breeders can 

predict an outcome of a cross before the plants are set in the field. 

Presentations at grower meetings 

Figure  5. This is a small exerpt 
of the DNA, called a “Contig” of 
the black raspberry genome. A, 
C, G and T,  are the DNA bases 
adenine, cytosine, guanine, and 
thymine that are associated and 
code for specific traits.  
>Rubus_Contig359 
CCAAACTGGGGGGAATAACTGGTGATCCATTTACTGGGATTTGCATATCTAATGT
TACAA 
TTACAATGGCAAAGAAGGCAAAGAAGGTACCTTGGAACTGCACTGATGTTGCT
GGGATTT 
CGAGTGGTGTGGTTCCTCAGCCGTGTGAGCTTCTGGCAGACCAGGGTCCGGA
GAAGATTG 
CGGCATGTAATTTTCCAGAAGAAAGCCTGCTAGTTGATAATATGCAACTTCAGCT
GTGCT 
CCTACACAAGAAAGCACCCGTGACAGATTGAATATCCTTGCAACATTTTATTTAA
AGTCA 
TTGAGGAAAACAATCTTAGAAGTTAAATCAACTAGATGTGTGAGACATTGCCAA
AAGATT 
TCATTAAAAGAATATGGATGAATCACTTCTAGCCCAGAAACAACAATGTATCAGG
CACTA 
GAGACTCTCCCATCAAAGTAATACCGTTCAAAACG 

Figure  10.  We talked to growers! Left to right. Jill Bushraka presenting some data at a 
grower meeting in OR; Christine Bradish explaining her PhD project at a field day in NC in 
2014; Courtney Weber at a field day at the NYSAES field day in Geneva, NY in 2013; growers 
at a field day in OR. An article that appeared in Growing Produce magazine.  

Figure 2.  ORUS 4304-82. Selected 
for vigor in NC and NY and for 
resistance to aphids. 

Figure 1 a-d.  
Populations of genetically 
identical plants in NC, 
NY, OR, and OH, left to 
right, top to bottom. 

Figure 3.  We identified 17 
plants with aphid resistance 
and potential genes that 
convey resistance, thanks in 
part to  Michael Dossett for 
collecting the wild parents.  

Figure 6. Genome comparison of black raspberry (Br) 
against (A) diploid strawberry (Fv). The 7 colors represent 
the 7 linkage groups (chromosomes). Similar colored lines 
represent the same chromosomes in the different crops. 
When lines are outside the same color group, it means that 
portions of the DNA have moved from one chromosome to 
another. This difference in part is responsible for the 
difference in a black raspberry compared to a strawberry. 

Figure 4.  
None of the plants we 
selected were 
thornless, Chad Finn 
took that data! 
 

The genome was assembled by 
Todd Mockler’s group and  the 
Genetic/Genomic section was led 
by Nahla Bassil. 

By the Numbers 
• 3 Project Directors, 8 Project Investigators, 4 

collaborators in 4 states (OR, NC, NY, OH) 
• 4 Universities and USDA-ARS 
• >250 plants evaluated in 4 states over 3 

years 
• 21 traits phenotyped 
• 28 selections with desirable traits 
• 17 selections with aphid resistance 
• 18 markers for aphid resistance 
• 37 markers in common between black and 

red raspberries 
• 1 genome completed 
• 2 post docs 
• 3 M.S students 
• 1 PhD student 
• 15 undergraduate students 
• 6 High school interns  

• 3 volunteers 
• 15 scientific presentations 
• 22 scientific publications 
• 1 workshop at ASHS conference 
• 8 (or more) grower talks and field days 
• 680.31 pounds of fruit harvested in one year 

in NC (=214,447 berries) 
• 9 blog posts on Team Rubus blog 

(http://teamrubus.blogspot.com) 
• 11-member fresh fruit trained taste panels 
• 224 consumer taste panel of puree 
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