








the nettng with bags of rocks. The Proteknet 80 and
Proteknet 60 are both high-density polyethylene nets
with small holes (1x.85mm and 1.9x.95mm respec-
tvely), and high levels of light transmission. Nettng
that was not wide enough to cover an entre bush
was sewed with white polyester thread. Stches were
sized to prevent fy entry at the seams of the fab-
ric. We applied equal numbers of four treatments:
(@) control (no netng) with only support posts, (b)
support posts with a partal covering of Proteknet
80, (c) support posts with complete cover of Protek-
net 80, and (d) support posts with complete cover of
Proteknet 60. The nettng was sourced from Dubois
Agrinovaton (Quebec). Sampling in the Patriot blue-
berries started in early July and concluded in late Au-
gust 2014.

We also conducted tests in fall raspberries at the
frst site only. This farm had recently constructed six
hoop houses, which were located in general prox-
imity to each other. Three tunnels were enclosed in
Proteknet 80 and three were not. We treated each
hoop house as a sample. Sampling in the raspberries
started in late August and concluded in early Octo-
ber 2014.

Because this project was conducted on work-
ing farms, both blueberry and raspberry plots were
managed by the farmers and their crews during the
course of the experiment. This means that nets were
opened and closed to allow for weeding, pruning and
harvestng. At several points, nets were found open
either because of wind, customers at the pick-your-
own operaton, or crews entering and exitng the
neted areas. Data from these points was discarded
prior to analysis.

EZit 9APDSY0

Because SWD are not atracted to fruit before
ripening begins (Lee et al. 2011), we set out traps
for adult SWD just prior to blueberries being ripe.
Our traps followed Extension guidelines (Liburd
and Iglesias 2013), and were constructed from red
plastc cups with clear caps, encircled with a ring
of black electrical tape with small holes punched
around the top (see photograph on page 3). The
color scheme has been shown to be highly atrac-
tve to SWD (Cowles, pers. comm.). Inside the cups



a salt soluton of 1/4 C salt and 4 C water,
lightly crushing the berries in the bag with
the salt soluton. Afer allowing the fruit to
sink to the botom of the bag (10-15 min-
utes), we counted the larvae that foated
to the top (Liburd and Iglesias 2013). This
detecton method was performed weekly
untl fruitng was complete.

Temperature

To nd out if insect nettng would impact blue-
berry plants in other ways, we placed three Onset
HOBO dataloggers in three bushes: a bush covered
with Proteknet80, a bush covered with Proteknet60,
and a partal control. Each datalogger was equipped
with two sensors. One sensor was placed next to
the base of the bush (inside the nettng) and one
was placed outside of the nettng. The dataloggers
collected temperature data hourly from the begin-
ning of the trial untl the nets were removed afer
the harvestng period was over.

Findings
diAp ZZYie

Because the populaton loads were so low in the
early part of the summer of 2014, we did not get
enough adult SWD in traps in the Patriot blueberries
to draw any valuable conclusions about the eFcacy
of the treatments. However, we were able to com-
pare dates of frst detecton for three years (2012-
2014) and dates of peak populatons in traps using
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neted traps (t(4)=.0157). (See fgures 3 and 4.) Fig-
ure 3 demonstrates how the rato of male to female
fies changed over the eight week trapping period.

In additon, we found that there was more varia-
ton in the number of SWD caught in traps outside of
the nettng structure (see fgure 5). In other words,
all three traps inside the neted raspberry plant-
ings had similar numbers of adults, while traps in
the control tunnels (un-neted) had a much larger
spread of individuals. The traps in the neted plant-
ings also had a fairly consistent number of individu-
als caught week to week, while the control (un-net-
ted) traps fuctuated more. These fndings should be
further explored in a study with a larger number of
samples.

>ATIAI DZZYHE
Because of the low levels of adult SWD in traps,



Figure 4: Rato of female to male SWD per trap by treatment in raspberry plantngs
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Figure 5: Variaton of trap counts by treatment in raspberry plantngs
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they use in and around their plantngs, and other
areas of their farm that may provide overwintering
habitat for SWD. SWD adults are able to overwinter
in mild, temperate climates (Dreves, Walton, and
Fisher 2009). Ideal temperatures for actve SWD are
between 20-25°C (66-77°F), with ftness decreas-
ing above 30°C (86°F) (Kimura 2004; Calabria et al.
2012). Temperatures below 10° Celsius are expected
to decrease the survivorship of overwintering popu-
latons (Dalton et al. 2011), though surviving SWD
are also thought to overwinter in heated buildings
and other protected areas.

Our study suggests that the date when SWD pop-
ulatons peak will vary year to year, likely based on
the severity of the winter season and the availability
of overwintering habitat on or near the farm. Based
on only three years of trapping, we see that these
important dates can vary by up to one month. The
frst signs of SWD damage and peak populaton will
likely be seen frst in the southern part of Vermont,
and later in the northern region of the state. Be-
cause blueberries are not atractve to SWD prior to
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under nettng does or does not impact blueberry
yield or quality.

While we did not collect temperature data in the
raspberry high tunnels, it is worth notng that cover-
ing raspberries in this manner is ofen used to both
extend the season, with elevated temperatures re-
ported as infuencing both ripening tme and yield
(Strik 2012; Carew et al. 2003) and to protect against
rainfall on fruit (which limits shelf-life and harvest-
ing days). Historical research fnds no diference be-
tween plants covered with polyethylene covers and
those without, specifcally on raspberries and cane

treatments were within the temperature range for
optmal growth for raspberries (Strik 2012). More
recently, however, Carew et al. (2003) have reported
that temperatures up to 24°C (75°F) increase yields
in raspberries, while temperatures above this level
can diminish yield. Strik (2012) also reported that
light transmission has an efect on harvest tme,
which is something that should be taken under con-
sideraton in light-diminishing netng systems. Light
transmission of Proteknet80 is 83% (Link 2014).
Humidity was not measured in our study, but is of
critcal importance in raspberry high tunnel produc-
ton. By nettng the tunnels, airfow is reduced and
control of excess humidity becomes a challenge,
which can increase the conditons favorable for fun-
gal disease. An increase in fungal disease pressure



would cost $10,675 per acre (see tables 2 and 3).



for conventonal growers, the external costs of this
management approach should be considered (in-
cluding worker and ecological health). Organic grow-
ers do not have adequate chemical control optons
available to them, with only one spray available with
acceptable eFcacy.

Berry varietes that ripen early in the season do
not require extensive protecton from SWD at this
point. This is due to the low numbers of SWD that
are likely to overwinter in a northeastern U.S. cli-
mate. Milder winters will likely increase survivor-
ship rates, however. Growers should be prepared
for fuctuatons in SWD pressure on crops depend-



Resources for Growers

& Vermont Vegetable and Berry Growers As-
sociaton, Spoted Wing Drosophila re-
source webpage: htp://www.uvm.edu/
vtvegandberry/?Page=SWDInfo.htm|

+ Factsheet on nettng trellis designs: htp://www.
uvm.edu/vtvegandberry/SWD/SWDNetng-
FrameFactsheet.pdf

+ Michigan State University Integrated Pest Man-
agement, Spoted Wing Drosophila resource
webpage: htp://www.ipm.msu.edu/invasive_
species/spoted_wing_drosophila

& Cornell University, Small Fruit htp://www.fruit.
cornell.edu/spotedwing/

Sources of nettng, sewing, and vestbules

(not an exhaustve list):

< Berry Protecton Solutons: berryprotecton@
fairpoint.net 413-329-5031

# Dubois Agrinovaton: htp://www.duboisag.com
800-463-9999

+ American Netngs and Fabric: htp://www.
americannetngs.com 800-811-7444

+ Brookdale Fruit Farm: htp://www.brookdale-
fruitarm.com 603-465-2240
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