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Pierce’s Disease (PD) is caused by the xylem-limited bacterium, Xylella fastidiosa, and is widespread 
throughout the southern USA and Mexico.  The disease limits the cultivation of grapevines in these areas 
and continues to pose a threat to the raisin, table and winegrape industries in California.  The use of 
marker-assisted selection has been employed to aid in the breeding of cultivars carrying the PdR1 gene, 
which confers resistance to PD.  A greenhouse screening procedure is used to quantify the resistance 
levels in candidate genotypes carrying PdR1.  The procedure accurately measures X. fastidiosa levels in 
stems using a modified ELISA procedure (Krivanek et al., 2005).  These data are then used to select the 
genotypes that show the highest levels of resistance for backcrossing to existing Vitis vinifera table and 
winegrape cultivars.   
 
When the greenhouse screening method was modified with smaller pots (from 4-inch to 2-inch) in sub-
irrigated trays to make testing more efficient, the response of resistant plants was inconsistent.  Two sets 
of experiments were carried out to discover the reason for the inconsistence and apparent  breakdown of 
resistance.  In the first experiment two known resistant and susceptible genotypes were used. Pot size 
was compared in a randomized bench-top experiment.  The treatments consisted of: cutting or not cutting 
the plants back to two buds prior to inoculation, inoculating with X. fastidiosa at four different levels, and 
incubating the pathogen for three different durations (7, 10, or 13 weeks).  Four to five replications were 
used per treatment.  In addition to quantifying the number of cells/ml in the stem tissue of vines, below-
ground biomass was measured to determine the role that roots might play in the development of 
resistance to X. fastidiosa. 
 
Results indicate that while the lowest inoculation level (105 cfu/ml) only succeeded in infecting 40% of 
susceptible vines, the other three inoculation levels were not significantly different (p<0.05).  Cutting back 
the vines to two buds prior to inoculation significantly decreased cell counts in the stems of both 
susceptible and resistant vines in the smaller pots.   The duration of incubation was observed to not be a 
significant factor in the development of resistance, although decreasing cell levels were observed as the 
duration increased.  Below ground root biomass decreased as levels of bacteria in the stems increased 
with noticeable difference between the  
 
The second experiment used three pot sizes with differing aspect ratios (height to diameter) and soil 
volumes in two irrigation regimes to measure the resistance of four genotypes with different levels of 
resistance.  A randomized bench-top design was utilized with 9 replications per treatment.  All vines were 
inoculated with the same level of bacteria (107 cfu/ml).  All vines had an equal duration for pathogen 
incubation and were sampled at 13 weeks post-inoculation.  The vertical height of the vines was altered 
to evaluate the role of above ground biomass in the resistant response.  Spacing of the pots was varied in 
an attempt to determine if plant density affects the elucidation of resistance in the genotypes tested.  
Above-ground and below-ground biomass was measured.  Data collection is underway.   
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