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Washington State has been recognized as one of the premium

wine grape-growing regions in the world. The estimated impact of

grape and wine industry to Washington State’s economy was

about $5 billion in 2013 (www.washingtonwine.org).

Nearly 40 different cultivars of wine grapes (Vitis vinifera) are

planted in Washington State at a ratio of 36% white- and 64%

red-fruited cultivars.

Viral diseases are among the most serious constraints to the

sustainability of Washington’s grape and wine industry.

Viruses are known to cause a wide range of disorders, vine

growth problems, reduced yield, delayed fruit maturity and poor

quality of grapes.

Due to the clonal propagation of grapevines, virus-tested ‘clean’

plant material is vital for establishing healthy vineyards.

Since certified nurseries are the major source of planting stock for

growers, improved sanitary status of Registered Mother Blocks in

certified nurseries is critical for ensured supply of virus-tested

plant materials for new vineyards.

The objective of this study was to test grapevines in Registered

Mother Blocks maintained by certified nurseries using state-of-

the-art diagnostic techniques to ensure viruses are not

disseminated via plant materials from nurseries to growers.
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Processing: Composite samples and individual samples were

processed using standard operating procedures established in

Rayapati’s Lab at WSU-IAREC. Sample extracts were used

immediately for virus testing or stored in small aliquots in -80°C ultra-

cold freezer for testing at a later time. Necessary precautions were

followed to avoid cross-contamination during sample extractions.

Testing: Reverse transcription-polymerase chain reaction (RT-PCR)-

based molecular diagnostic assays established in Rayapati’s lab were

used for the detection of targeted viruses in sample extracts.

Appropriate controls were used during virus testing for proper

interpretation of test results. Samples were initially tested for Grape-

vine leafroll-associated virus 3 (GLRaV-3) and Grapevine red blotch

virus (GRBV). Depending on the results, samples were tested for other

viruses, such as GLRaV-1, -2, and -4.

Next Generation Sequencing: To determine additional viruses

present in grapevines in an unbiased manner, total RNA was extracted

and subjected to high-throughput sequencing using the Illumina HiSeq

2500 platform. De novo assembly of the quality filtered reads into

contigs was performed using the CLC Genomics workbench 8.0

software (CLC Bio, Qiagen). The contigs were annotated against the

non-redundant nucleotide database in GenBank by BLASTn

(http://www.ncbi.nlm.nih.gov/blast) to identify viral sequences

Fig. 2. Summary of results of samples tested for GLRaV-3 

and GRBV in 2018 from two Registered Mother Blocks 

Fig. 3. Summary of results of samples tested for GLRaV-3 and GRBV 

in 2018 from commercial grower vineyards  
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Fig. 1. Grapevine leafroll disease symptoms in cv. Cabernet 

sauvignon (C) and red blotch disease symptoms in cv. Merlot (D). 

Healthy plants for the respective cultivars are included for 

comparison (A, B). Picture credit: Arun Mitra (WSU).
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Results from next-generation sequencing

Using next-generation sequencing, additional viruses and viroids present 

in grapevines were identified from composite samples collected from 

registered nurseries and grower vineyards. The results showed the 

presence of three viruses and two viroids listed below: 

• Grapevine rupestris stem pitting-associated virus, Grapevine rupestris

vein feathering virus, Grapevine pinot gris virus, Hop stunt viroid and 

Grapevine yellow speckle viroid.

Conclusions 

• Overall, our results indicate that GLRaV-3 continues to be a problem for 

nurseries and commercial vineyards. 

• GRBV was not found so far in grapevines maintained in Registered Mother 

Blocks. However, GRBV is present in grower vineyards, although it is less 

common than GLRAV-3. 

• Continuous monitoring of Mother Blocks is critical to maintain virus-tested 

grapevines, so that growers can have access to clean plant materials for 

new vineyards

• Testing samples from vineyards and sharing results with concerned growers 

in a timely manner is helping them to make informed decisions about the 

quality of plant materials used for planting new vineyards.

• A total of 27,003 samples (5,572 composite samples), from 44 

cultivars (red and white wine grapes, and rootstocks) were tested

• All samples were negative for GRBV

• Less than 1% (249) of the samples tested positive for GLRaV-3

• Individual vines from virus-positive composite samples were retested 

for GLRaV-3 

• Vines positive for GLRaV-3 were identified. 

• The results were shared with WSDA Plant Services Program and 

advised nurseries to remove virus-positive vines from the Registered 

Mother blocks

Methods
Sampling: Samples were collected from Registered Mother Blocks

and vineyards during 2018 season. Between 4 and 6 leaves with

petioles were collected randomly from different parts of a grapevine

to account for possible uneven distribution of virus within a vine.

Two dormant canes were collected from both cordons of each vine

during winter. In both cases, leaves or canes from four or five

individual vines were pooled into a composite sample. The location

of individual vines in a vineyard block, cultivar name, row number,

vine number within a row etc., were documented for downstream

remedial measures using test results.

• A total of 1,391 samples, including 44 composite samples, were tested 

from 22 wine grape cultivars

• Only 2% (26) of the samples were positive for GRBV

• However,  58% (786) of the samples tested positive for GLRaV-3

• 3% (37) of the samples were positive for both GLRaV-3 and GRBV
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