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ABSTRACT

Chardonnay is a Vitis vinifera scion variety that is susceptible to Pierce’s disease (PD). We are evaluating the effect of
rootstock variety on PD symptom expression in Chardonnay grown in an experimental vineyard at Weslaco, Texas with high
natural PD pressure and abundant vectors, including glassy-winged sharpshooter. The rootstocks under evaluation are Dog
Ridge, Florilush, Tampa, Lenoir, and Freedom. Natural Xylella fastidiosa infection will be permitted to test the effect of
rootstock variety on PD in the Chardonnay scions.

INTRODUCTION

Rootstocks are widely in use in viticulture to manage damage from soil-borne pests and provide adaptation to soils. In citrus
(He et al. 2000) and peach (Gould et al. 1991), rootstock variety has been reported to impact expression of Xylella fastidiosa
(Xf) diseases in scions. Pierce (1905) reported that rootstock variety affected expression of "California vine disease" (PD) in
grape. Grape rootstock trials in Mississippi showed a large effect of rootstock trial on vine longevity in a region recognized
for high Pierce’s disease pressure (Loomis 1952, 1965; Magoon and Magness 1937). If grape rootstocks could contribute
Pierce’s disease resistance or tolerance to their scions, this would be a major benefit to viticulture in PD prone areas. Elite
wine, juice, and table grape varieties could be grown in areas where viticulture is currently restricted to PD resistant and
tolerant varieties whose consumer appeal is low.

The Rio Grande Valley is an excellent location for the field evaluation of PD resistant plant germplasm and PD management
techniques. Many insect vectors of Xf are native to the region, including the glassy-winged sharpshooter. Susceptible
grapevine varieties are infected naturally with Xf in the vineyard and demonstrate characteristic PD symptoms and decline.
The Rio Grande Valley is similar to many viticultural regions in California; the region is flat, irrigated, and supports multiple
types of crops (citrus, grains, vegetables) in close proximity. The Rio Grande Valley is an ideal test environment due to
heavy PD pressure, with abundant vectors and inoculum, in contrast to many other locations, especially California, which
demonstrate substantial cycling of PD incidence. The USDA Agricultural Research Service Kika de la Garza Subtropical
Agricultural Research Center in Weslaco, Texas is located in the heart of the Rio Grande Valley and provides an ideal
experimental location for the evaluation of PD management practices, including rootstock evaluation.

Five rootstocks were chosen for evaluation in this project. Freedom is a complex interspecific hybrid developed as a root-
knot nematode resistant rootstock by the USDA ARS, Fresno, California (Clark 1997); its parentage includes Vitis vinifera,
V. labrusca, V. x champinii, V. solonis, and V. riparia. Freedom is widely used in California viticulture. Dog Ridge isa V. X
champinii selection recognized for its nematode resistance and resistance to PD, but it is rarely used as a rootstock. Lenoir,
most probably a V. aestivalis/V. vinifera hybrid, was used historically as a rootstock and presently is cultivated as a wine
grape in PD prone regions (including some parts of Texas) (Galet 1988). Tampa (Mortensen and Stover 1982) includes a V.
aestivalis selection and the juice grape Niagara (a V. labrusca hybrid) in its parentage. Florilush (Mortensen et al. 1994) is a
selection from the cross Dog Ridge x Tampa. Both Florilush and Tampa were selected by the University of Florida as PD
resistant rootstocks for bunch grapes. PD resistance is necessary for rootstock mothervines to thrive in Florida, so the PD
resistance of Florilush and Tampa should not be construed necessarily as contributing to the PD response of the scions.

OBJECTIVE
1. Evaluate the impact of rootstock variety on expression of PD symptoms in naturally infected PD susceptible Vitis
vinifera scion varieties Chardonnay.

RESULTS AND CONCLUSIONS

Grafted vines of Chardonnay on five rootstocks (Freedom, Tampa, Dog Ridge, Florilush, and Lenoir) were planted at the
Kika de la Garza Subtropical Agricultural Research Center in Weslaco, Texas in July, 2006. Evaluation of PD response of
the vines will begin in 2007.
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ABSTRACT

Almonds are one of the most widely-grown crops infected by Xylella fastidiosa (Xf). To get a better idea of the conditions
that lead to almond leaf scorch outbreaks, and to determine the risks that Xf infections may pose to adjacent vineyards, three
factors were assessed that may influence the establishment of Xf infections and almond leaf scorch development: almond
cultivar, Xf genetic group, and winter severity. Experimental plots of 100 trees each were planted at two field sites,
Armstrong Farm at UC Davis (UCD) and Intermountain Research and Extension Center at Tulelake (IRC). In field plots,
equal numbers of highly susceptible ‘Peerless’ and less-susceptible ‘Butte’ almond trees were inoculated with grape and two
almond Xf isolates. Because Xf infections must survive multiple winters in an almond tree cause almond leaf scorch, field
sites were selected with moderate (UCD) and severe (IRC) winter temperatures. To better understand the role of cold
temperatures in overwintering Xf infections, a controlled dormancy test was also done. Potted almond trees were inoculated
with almond-type Xf, and infected trees held ind dormancy outside, or in cold rooms at 1.7°C or 7°C. Ten trees from each
treatment were brought back into the greenhouse to break bud after 1, 2, or 4 months.

INTRODUCTION

Because almonds are one of the most widely-grown crops that can host Xylella fastidiosa (Xf) in the Central Valley, they
might serve as a source of Xf infections in grapes, although for unknown reasons Xf dispersal between almond orchards and
vineyards is uncommon (A. Purcell — unpublished data). Almond leaf scorch (ALS) is caused when Xf multiplies extensively
within the xylem of infected trees, eventually severely limiting nut production (Davis et al. 1980). The disease was first
formally described in 1974, and outbreaks occurred in Los Angeles and Contra Costa counties in the 1950’s (Moller et al.
1974). Symptoms of ALS are similar to Pierce’s disease in grapes and include leaves with marginal necrosis and chlorosis
and poor terminal growth. Initial infections spread slowly and often occur only on one branch, but after a few years are
visible on the entire tree (Almeida and Purcell 2003c¢), reducing almond productivity (Mircetich et al. 1976, Moller et al.
1974). In both grapes and almonds, Xf multiplies to high populations (1,000,000 bacteria per gram of plant tissue) and is
acquired and transmitted by insect vectors (Almeida and Purcell 2003a, Almeida and Purcell 2003c, Purcell 1980a). In
laboratory tests, Xf was transmitted to almonds by 5 species of xylem-feeding insects, including the glassy-winged
sharpshooter (GWSS; Homalodisca vitripennis; formerly H. coagulata) (Almeida and Purcell 2003b, 2003c¢).

In previous studies, almond cultivars varied greatly in their susceptibility to ALS, with some developing extensive leaf
scorch, and others showing little disease. Xf inoculations made from May through July had the best odds of surviving the
following winter. (B. Kirkpatrick — unpublished data). We compared Xf infection establishment and survival in two
cultivars, highly susceptible ‘Peerless’ and less-susceptible ‘Butte’.

The genetic type of Xf may affect development of almond leaf scorch. Cross-inoculation studies in the greenhouse showed
that the genetic type influenced the ability of the bacteria to over winter in grapes or almonds, as almond types died in grapes
and grape types died in almonds (Almeida and Purcell 2003c¢). For this reason, we also used different genetic types of Xf in
our field trials. Three genetic types of Xf have been identified from almond trees. One type was identical to Xf from Pierce’s
disease infected grapevines. The other two genetic types were unique to almonds (Hendson et al. 2001). The three types
were distinguished by growth on selective media and DNA digestion with restriction enzymes (Almeida and Purcell 2003c).

After vector inoculation, Xf must survive multiple winters in an almond tree to reach sufficient populations for sharpshooter
acquisition and economic impact disease levels. Growth chamber and field studies with grapevines showed that the degree of
plant dormancy, as well as severe cold, affected the over winter survival of Xf (Feil and Purcell 2001, Purcell 1980b). To
date, there is no information available on the effects of winter dormancy on Xf infections in almonds. Therefore, field sites
were selected with moderate and severe winter temperatures (Armstrong Farm at UCD, and IRC at Tulelake, CA,
respectively) in order to study treatment impact under different winter temperatures. A controlled dormancy severity test
with potted plants and growth chambers was also started at Kearny Agricultural Center, near Parlier, California.
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