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ABSTRACT

Homalodisca vitripennis and Spissistilus festinus populations were surveyed bi-monthly in Kern County at sites with a
variety of potential feeding and breeding hosts. Insects collected by sweeps and sticky traps were tested for Xylella fastidiosa
(Xf) presence with vacuum-extraction and PCR. Comparisons of four techniques to detect Xf'in insects are ongoing in
greenhouse studies: live insect transmission to plants, vacuum-extraction PCR, culture of heads, and lyophilization with
chloroform-phenol extraction. Assessment of each method’s accuracy will improve comparison of research projects and field
survey results. This project will provide information for control decisions by investigating the importance of vegetation
management and targeted monitoring to reduce insect populations and inoculum potential.

INTRODUCTION

Despite an area-wide insecticide spray program, endemic glassy-winged sharpshooter (GWSS), Homalodisca vitripennis,
populations are still present near Bakersfield, especially in abandoned vineyards, and along roadsides and windbreaks.
Recently, three cornered alfalfa hopper (TCAH), Spissistilus festinus, populations increased in the San Joaquin Valley.
Histological studies show that TCAH normally feed in phloem tissue with occasional probes to xylem. The highly
polyphagous feeding habits of TCAH may be of concern to researchers worried about the spread of Xf between and within
crops like alfalfa, grapes and almonds. Common vineyard weeds and windbreak species are hosts of Xf'(Costa et al. 2004,
Wistrom and Purcell 2005, Shapland et al. 2006). While GWSS and TCAH feed on a wide range of plans, quantitative host
preference data for only GWSS has been collected, and the studies focused mainly on citrus, grapes and ornamentals (Daane
and Johnson 2005, Mizell et al. 2005).

Here, we investigated host plant preference and natural infectivity of GWSS and TCAH. While there is little data about the
natural infectivity of GWSS in agricultural settings, between 10% and 20% of GWSS transmitted Xf'in greenhouse tests
(Almeida and Purcell 2003) and 1.25% of GWSS tested positive for Xf when collected from urban landscapes in Bakersfield
(K. Daane, unpublished data). GWSS can be tested for Xfpresence by vacuum-extraction and PCR. Xf'transmission to
grapes has only been correlated reliably with and bacterial presence in the precibarial region of sharpshooter mouthparts
(Almeida and Purcell 2006). PCR-based vacuum-extraction (Bextine et al. 2005) of Xfin sharpshooter heads enabled more
rapid, efficient, and convenient bacterial detection, compared to transmission tests (Purcell and Finlay 1980), or insect head
culture (Hill and Purcell 1995). Lyophilization and maceration, followed by chloroform/phenol extraction, also reportedly
sensitively detects Xf'in sharpshooter heads. Xftransmission to grapevines is highly sensitive, so sharpshooter infectivity can
be assessed when bacterial populations are below the detection thresholds of culture or PCR (Hill and Purcell 1995).

OBJECTIVES

1. Determine preference of insect vectors of Xf for common weeds known to host of Xfin the southern San Joaquin Valley.
2. Determine the proportion of collected insect vectors that carry Xf.

3. Compare the efficacy of Xfdetection methods in insect vectors.



RESULTS

Five collection sites in Kern County were selected based on the presence of endemic GWSS populations and diverse crop
plants. Three sites were located in or near vineyards, and two had Pierce’s disease present. Each site was divided into at
least seven areas, which were sampled twice a month for one year, beginning in October 2006. Only one of seven sites
received a specific insecticide treatment for GWSS, where Admire (imidacloprid) was applied to eucalyptus, jojoba, and
citrus.

To date, 350 GWSS and 301 TCAH total were collected from the five field sites. Populations of TCAH are reported because
they were unexpectedly high throughout the year and occurred on the same hosts at roughly the same populations as GWSS.
TCAH were the only other Cicadomorph species regularly observed. The largest average populations of TCAH were on
alfalfa and of GWSS were on willow and eucalyptus (Figure 2). Four percent of GWSS and two percent of TCAH collected
were nymphs. The numbers of insects collected varied by site and host (Figure 1). There was greater variability in insect
numbers collected by sticky traps than sweeps.

While the initial plan was to look at vector populations primarily on weeds, very few weeds inside and adjacent to the study
sites. Over the year, there were no weeds at all for 22% of samples taken, less than 10% weedy ground cover for 72% of
samples, and only 6% of samples had more than 10% cover. No GWSS were collected on sweeps of those weeds in October,
November, and May, and only TCAH were collected on white sweetclover (Melilotus alba) in May. There was no
relationship between percent cover of weeds and the number of GWSS (one-way ANOVA, P = 0.95), but there may be some
relationship between TCAH populations and weeds (one-way ANOVA, P=0.07). Instead, GWSS and TCAH were
consistently collected on perennial crop plants.

Host plant condition influenced both TCAH and GWSS preference. An average of 0.23 GWSS/100 sweeps were found on
hosts with mature fruit, compared to 0.14 GWSS/100 sweeps on plants without fruit, and 0.04 GWSS/100 sweeps for plants
with green fruit (one-way ANOVA, P =0.003). A similar relationship was found between fruit maturity and TCAH
preference (mature fruit = 0.64, no fruit = 0.35, and green fruit = 0.08 per 100 sweeps; one-way ANOVA, P<0.0001). Both
GWSS and TCAH preferred unpruned plants (0.128 GWSS, 0.323 TCAH per 100 sweeps) to recently-pruned plants (0.015
GWSS, and 0.12 TCAH per 100 sweeps; two-sample t-test, P = 0.05 for both comparisons). On average, 0.14 GWSS and
0.37 TCAH were collected per 100 sweeps on hosts with suckers or new growth, and 0.02 GWSS and 0.08 TCAH were
collected on plants without (two-sample t-test, P = 0.005 for GWSS and P = 0.0003 for TCAH).

The highest populations of GWSS were collected in fall of 2006, decreasing from mid-December through early February.
Populations remained very low through July 2007, although collections in August and September 2007 indicate that GWSS
populations are rising, in the same locations and on the same hosts as they were initially collected in fall 2006. TCAH
populations collected by sweeps were similar to GWSS populations, though TCAH increased continuously in fall 2006,
whereas GWSS fluctuated somewhat in that time.

Both insect populations decreased following unusually cold temperatures from 12 to 23 January 2005. Nighttime low
temperatures averaged 26.5°C, compared to an estimated historic average of 37.4°C, 11°C below normal (CIMIS temperature
data; Arvin Station; near sites 1 and 2). New growth on the evergreen plants surveyed was delayed and/or damaged by the
cold temperatures, and citrus trees were pruned extensively to remove damaged shoots. Populations of TCAH and GWSS
declined from a peak population in mid-December to the lowest populations eight weeks later in February. The decline from
cold temperatures was long-lasting but not immediate. At site 2, locations 2 (citrus), 3 (jojoba/ eucalyptus), 5 (jojoba), 8
(citrus), and 10 (eucalyptus) were treated with systemic imidacloprid during the first week of March 2007. Prior to that
GWSS catches increased at a higher rate on sticky traps compared to collections with sweep nets. Following the spray,
GWSS populations decreased to their lowest levels, but TCAH populations took another two weeks to peak and then
declined.

To date, no Xf was detected in any of the 635 adult GWSS or TCAH tested by vacuum-extraction and PCR. Pierce’s disease
symptoms were observed at sites 3 and 5 in fall 2007. Ivy and oleander samples with leaf scorch, collected at site 4 in spring
2006, were negative for Xf.

Comparisons between detection techniques are ongoing. In experiments conducted in fall 2006, only two of 121 GWSS
tested transmitted Xfto grapes, none of the 45 insects tested by culture and one of 29 tested by vacuum-extraction PCR
positive for Xf. An additional 88 insects (blue-green sharpshooter; BGSS) were tested so far this summer, with none of the
42 tested by vacuum-extraction PCR and three of nine tested by culture positive for Xf. Lyophilization-PCR and culture of
plants inoculated by insects are ongoing, as are additional replications of this experiment.

DISCUSSION
The results reported here are still preliminary. The major host plants used by both GWSS and TCAH are perennial crops and
windbreaks. There was little ground cover at any of the sites, and populations of TCAH or GWSS were not appreciably
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larger where it was present. Highest populations of TCAH and GWSS were on plants used as windbreaks: jojoba and
eucalyptus. The weed control practiced by citrus growers for frost protection, combined with good sanitary practices and
targeted irrigation resulted in few weeds at any of the study sites. Where there was ground cover, it was kept short through
frequent mowing. When normal cultivation practices are followed, initial results suggest that it is unlikely that weeds or
other groundcover play a role in hosting GWSS or TCAH, except weedy legumes, which may be breeding hosts of TCAH.

The results so far show that plant condition plays a role in TCAH or GWSS preference. Plants with suckers or lush growth
were more attractive than plants that were recently pruned or had mature growth. This follows the idea that GWSS require
very large volumes of xylem sap, and that host plant nutritional status is important for nymph development and survival
(Andersen et al. 1989, Brodbeck et al. 2004). This would also show why plants with developing fruit were not as attractive to
GWSS or TCAH,; the green fruit may act as a nutrient and carbohydrate sink, decreasing levels of nutrients and sugar in the
xylem and phloem tissues the insects feed upon. More data analysis and research into published literature is needed to
speculate why plants with mature fruit were most attractive to GWSS and TCAH.

The cold snap in January also had unexpected results. GWSS and TCAH continued to be collected so the low temperatures
did not kill the insects outright. Instead, GWSS populations began declining in December, and continued to decrease over
the following two months. As the cold caused extensive damage to green, growing shoots preferred as feeding sources,
perhaps there was reduced food available to the insects. In particular, nymphs would be affected by damage to feeding hosts
since they are unable to move large distances to another host plant. This is suggested by the low GWSS populations lasting
until late summer 2007. The usual springtime increase in GWSS populations was not observed in this study, suggesting that
the cold had lasting impacts upon adult fecundity, nymph survival, and/or egg development.

The initial results from the field survey suggest that GWSS host plant use depends on the type and condition of host plants
available as well as the time of year. Sweeps and visual inspection were different in the quantity of insects detected, although
they roughly mirrored one another in monitoring trends in TCAH and GWSS populations. By detecting insects that are
mobile, sticky traps may be helpful when GWSS are moving between hosts, for either nutritional or egglaying purposes, but
underestimate GWSS populations when host plant conditions are attractive to GWSS, and thus remain on the plant for long
periods of time.

Results from this project may help improve control decisions, by investigating the necessity of vegetation management or
targeted insecticide sprays to reduce insect populations and inoculum potential, and providing some of the information
required to develop a treatment threshold for GWSS populations in areas with endemic GWSS populations and Pierce’s
disease.

1.0 1.0
I H. vitripennis nymphs
%_ [ H. vitripennis adults A B
€ 0s | IN 2 ;est?nus nzr’r:phs é 0.8
(2]
e [ S. festinus adults g
8 &
o

5 0.6 o 0.6
o 5
= g
L 04 o 04
Q 3]
Q0 0]
8 2 —
£ 0.2 0.2
O
3
[

0.0 o —— ‘ \ 0.0 L= — |:|

1 2 3 4 5 1 2 3 4 5
Collection Site Collection Site

Figure 1. Average insect populations collected bi-monthly by A) 100 sweeps-beats or 30 second visual
survey and B) sticky traps at field sites between July 2006 and July 2007.
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Figure 2. Average insect populations collected in 100 sweeps-beats or 30 second visual observation in
bi-monthly surveys of plant hosts at all field sites between July 2006 and July 2007.
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