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Introduction  
During an inspection of a Sonoma-Carneros block of Pinot noir clone UCD2A grafted on 110R 
(berlandieri x rupestris) in late September 2004, diseased grapevines exhibited red leaves, full canopy 
and grape clusters (acute phase) or small, reddish leaves, weak shoot growth and poorly developed 
clusters (chronic phase). Initially, several symptomatic and three healthy appearing grapevines (growing 
next to diseased ones) were removed and taken back to the laboratory for virus assays and inspections 
for stem markings. Trunk specimens composed of the scion and rootstock junction were autoclaved and 
the bark removed.  The woody cylinders of diseased trunks showed a necrotic line that had completely 
encircled the graft-union.  Also, one asymptomatic trunk specimen (among the three so-called “healthy” 
specimen) had a necrotic line that circled half of the union; suggestive of a recent infection. Leaf petioles 
and bark tissues were tested for several grapevine viruses and irrespective of collections, Rupestris stem 
pitting associated virus (RSPaV) was present in a relatively high number of samples.   RSPaV is not 
considered as the causal agent. In addition, a subsection, consisting of 8 rows x 80 grapevines, of the 
vineyard was mapped for three years.  Disease incidence was 2.1% in 2004, then 8.4% in 2005 and 
10.5% in 2006; anecdotal evidence suggesting active field spread. In a Napa-Carneros location planted 
with four clones of Pinot noir propagated on 110R, grapevines in acute and chronic disease phases and 
also dead plants were found.  The diagnostic symptom of necrotic unions was evident in sacrificed trunk 
specimens.   Surveys were also made and disease incidences ranged from 5% in PN-667; 12% in PN-
UCD2A; 24% in PN- Pommard; and 45% in PN-777.  Virus assays (RT-PCR) showed positives for 
RSPaV, Grapevine leaf roll associated virus-3, or Grapevine virus B as single and mixed infections.  An 
association of identified viruses and disease was lacking.  
In several rootstock trials (see abstract in these proceedings), test plants on rootstock 110R were 
included and grafted with multiple collections of diseased and healthy collections.  Candidates included a 
few red leaf collections on 110R.  Although collections of graft-transmissible agents inducing rootstock 
stem lesions were included, none caused a lethal reaction on 110R test plants. Pathogenicity assays and 
molecular characterization of the disease agent are in progress. 
 
 
Materials and Methods  
Pathogenicity assays In August 2005, budchips from 16 diseased and healthy collections of PN-UCD2A 
and PN-667 were inoculated (with 3 or 6 buds per plant) across a test panel of 10 rootstocks, including 
110R.  In August 2006, more collections were made and graft-inoculated (6 budchips per plant) onto a 
test panel of 6 rootstocks, including 110R.   
 
 
Molecular assays In October 2006, leaf and cane collections of 10 diseased (also collected trunk 
sections to inspect graft unions) and 19 normal appearing (which were not sacrificed) grapevines of the 
four Pinot noir clones were made.  Total RNA was extracted from leaf petiole using the RNeasy Plant Mini 
Kit (Qiagen).  RT-PCR assays was performed using primers of 12 grapevine viruses: Grapevine leafroll 
associated viruses-1 (GLRaV-1), -2 (GLRaV-2), -2 Redglobe strain (GLRaV-2RG), -3 (GLRaV-3), -5 
(GLRaV-5), and -9 (GLRaV-9); Grapevine fanleaf virus (GFLV); Grapevine fleck virus (GFkV); Grapevine 
virus A (GVA) and B (GVB); Rupestris stem pitting associated virus (RSPaV), and Arabis mosaic virus 
(ArMV). Primers sequences and RT-PCR conditions were as previously described (Osman et al., 2006).  
Also, dsRNA was isolated from cane bark scrapings (30 g quantities) of two diseased grapevines as 
described by Valverde et al. (1990).  Complementary DNA (cDNA) was synthesized using the 
SuperScript™ Choice System for cDNA Synthesis kit (Invitrogen, Carlsbad-USA). The dsDNA were 
ligated to pGEM-T Easy vector (Promega) and transformed into Escherichia  coli DH5α competent cells.  
Recombinant colonies were screened and the nucleotide sequences of selected clones were determined 
using the 3730xl DNA Analyzer. Sequences were analyzed and assembled using Sequence Analysis and 
Molecular Biology Data Management software from Invitrogen, Vector NTI Advance™ 10 (InforMax). 

 5



 

Sequences were compared to other sequence in the database with the Blast search tool at the National 
Center for Biotechnology Information (NCBI). 
 
 
Results and Discussion 
In both rootstock trials, at least one and up to 6 live buds were found following 30 day incubation.  No 
canopy symptoms developed in the 2005 inoculated rootstock trial.  Based on past experiences with 
rootstock stem lesion disease, development of necrotic union symptoms and hence onset of canopy 
symptoms will likely require a minimum of two year incubation.  Red leaf is a likely response to a girdled 
trunk.  It is assumed that when the causal agent invades the 110R rootstock, it triggers the necrotic 
response to cause cell death.  Hence, lateral virus movement is slowed and presumably would require 
more than one growing season to encircle the trunk. RT-PCR results showed that 31 samples were 
positive only for RSPaV.  Sequences screening of our cDNA library confirm the presence of RSPaV  
which showed 91-96% sequence identity with type strain sequences listed in GenBank.   
In addition  to RSPaV a second virus was found and identified,   Based on 83% sequence homology, it 
was Grapevine rupestris vein feathering virus (GRVFV).  New primers were designed from the newly 
obtained sequences and retested on the entire collection.  A total of six samples were positive for 
GRVFV.  The overall role of GRVFV in grapevines is uncertain however it was not consistently associated 
in grapevines with necrotic union symptoms. 
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