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spread. Reducing sharpshooter populations with insecticides is a temporary measure that
would probably be useful only in special circumstances, such as the rapid control of previ-
ously unrecognized sharpshooter populations during the spring months when grapevines
infected by PD bacterium are most likely to remain chronically diseased (Purcell 1981b).

Continuous dispersal of C. fulgida and D. minerva from breeding habitats suggests that
selective and staggered harvest of hay or pastures would not reduce the numbers of dis-
persing vectors enough to recommend these practices to control PD in vineyards near
alfalfa hay fields. A far more effective approach would be to prevent the immediate contact
of vineyards with vector source areas. Because Pierce’s disease is very much an “edge
effect” disease (Hewitt and Houston 1941; Purcell 1974, 1981a), the increased average
size of grape plantings over the past few decades may have reduced the overall incidence
of PD by reducing the fraction of vineyard area that is made up of “edge.” Furthermore,
larger fields may have reduced the diversity or heterogeneity of cropping patterns in central
California so that there are fewer vector source areas (pastures and alfalfa hay fields)
within the vicinity of commercial vineyards. Perhaps the most important change in the
agroecosystem of the Central Valley since the 1940s to affect the spread of Pierce’s disease
is improved weed control made possible by chemical herbicides. The breeding habitat for
sharpshooters would be greatly reduced by good weed control.

Major epidemics of Pierce’s disease have tended to follow a succession of wet years
(Winkler et al. 1949). Although not proven, the most likely explanation of this trend is
that winter rainfall leads to expanded areas of vegetation that are suitable sharpshooter
breeding habitat and remain suitable for longer than usual periods during the spring and
early summer months. This leads to larger vector populations spread over a wider area.
The average number of sharpshooters noted in our studies during the 1970s were generally
very much lower than comparable observations in the early 1940s. In successive drought
years, C. fulgida was especially rare. Although Pierce’s disease is a continual threat to
California vineyards regardless of annual weather, it seems likely that the potential remains
for climate-induced epidemics in which PD is more widespread and intensive than has
been the case since the 1940s.

The epidemiology of alfalfa dwarf disease (AD) is much less understood than that of
Pierce’s disease. It is puzzling that AD can be severe in the southern Central Valley
but has never been detected in the northern Central Valley (Purcell 1980) despite the
abundance of sharpshooters and of alfalfa throughout this part of the Central Valley.
AD also was absent from the Antelope Valley in the Mohave Desert, despite substantial
plantings of alfalfa. Intensive surveys for AD were made in both areas (Harris and Schlocker
1943). Conversely, almond leaf scorch disease (ALS), which also is caused by the PD
bacterium (Davis et al. 1979), has been quite severe in some parts of northern Central
Valley and in the Antelope Valley, but is absent in southern Central Valley, suggesting a
possible strain difference in the pathological characteristics of PD bacterium (Purcell 1980)
in different parts of California.

The range of plants acceptable for feeding by D. minerva or C. fulgida is quite wide
and many sharpshooter host plants are hosts of PD bacterium (Freitag and Frazier 1954).
Studies are needed of the relative importance of symptomless plant hosts of PD bacterium
as sources of inoculum for diseases caused by this bacterium.
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