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Results
Abstract

Virginia Creeper (Erythroneura zic zac)

This study was conducted to identify DNA barcodes from the most
commonly collected leafhoppers in vineyards in Washington State in
order to develop a rapid and economical method to monitor
leafhopper species populations and densities within a growing season.
Results to date include insect collection and morphological
identification of adults, identification of the insect barcode (mtCOI)
from our leafhopper species, and sequencing of this region from
leafhopper adults and immatures. Future work will include a genetic
analysis and the construction of robust and statistically supported
phylogenetic trees and phenetic clustering diagrams.

Western Grape (Erythroneura elegantula)

Phylogenetic analysis showing identification of E. elegantula and E. zic
zac by DNA barcoding of CO1. The scale bar (0.2) represents genetic
differences. Branch support values are shown in red. The ‘gi’ sequence
is a bedbug, Cimex hemipterus, CO1 gene included in the data as an
out-group.
Adults, were verified using morphological taxonomic ID. Sequences
A1, A2, A3 and A5 are verified Virginia Creeper adults from the organic
chardonnay block at Columbia Crest. Verified Western Grape adults
from the same Columbia Crest vineyard are labeled AG1, AG4 and AG5.
Nymphs from Columbia Crest are found under the label ‘CC’.
Adults AV1, AV3 and AV5 are verified Virginia Creeper adults from
an abandoned merlot vineyard in Walla Walla, WA. The verified
Western Grape adults from the same abandoned vineyard are AWG2
and AWG3. Nymphs from the abandoned vineyard are labeled ‘AB’.

Introduction
Western Grape Leafhoppers (Erythroneura elegantula) and Virginia
Creeper Leafhoppers (Erythroneura zic zac) are important species of
interest to viticulturists and the wine grape industry not only because
they cause economic damage to plants but because they have the
potential to vector grape viruses. An important tenet of any
Integrated Pest Management (IPM) program is monitoring and
identification of pest species. Leafhoppers common to vineyards in
Washington state are difficult, but not impossible, to identify as
adults. However, immature leafhoppers of these same species have no
distinguishing characteristics for identification, thus making
monitoring programs particularly problematic.

Discussion and Future Directions
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Methods

Sample collections were made from 8 field sites in summer 2013
using leaf pull and heavy-duty hand-held vac/aspirator techniques.
Both Adult and nymph stage samples were stored in vials of 95%
EtOH. DNA was extracted from the leafhopper samples, in the Lavine
lab on the Washington State University Pullman campus. Chelex®100
sodium form (BIO-RAD Chelex 100 Molecular Biology Grade Resin)
was used for rapid and cost-effective DNA extraction. Primers were
designed to amplify the insect barcode mitochondrial cytochrome
oxidase I (mtCOI) from leafhopper species. DNA alignements were
performed using MUSCLE. Phylogeny was constructed using PhyML
and trees displayed using TreeDyn.
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Our DNA bar coding strategy works well in distinguishing
E. elegantula from E. zic zac. From the leafhoppers sequenced
thus far, the Virginia Creeper species is much more abundant
than Western Grape species at both sites (see pie charts, left).
This is surprising given the popular belief among growers that
Western Grape leafhoppers are the most prevalent. Further
sequencing of at least 30 individuals from each of our sample
sites will provide a greater understanding of the distribution
of species and population dynamics throughout vineyards in
the South East area of Washington State. This technique will
provide a quick method of species identification especially for
hard to identify early life stages for these two pest species.
This information could be valuable for control decisions and
strategies, especially if a species is proven to vector a grape
vine viruses.
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