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NOTE FROM THE EDITOR

If the recent warm weather has not reminded you of spring, then the greening of the valley
might have alluded to it: the growing season has started! Estimates rolling in from across the
state place vine development between 14 and 21 days ahead of the long-term average; 2014
was early, but not as early as this. Unfortunately, early budbreak does come with risks in climates
like Washington. There is still a month standing between us and the regional last day of frost.
Once the risk of frost is gone, and if temperatures hold (and it looks like they will), Washington
will likely have another warm, sunny, and early season overall.

While not as dire as our neighbors to the far south, a drought advisory was declared for major
production regions in Washington in March due to low snow pack. While spring rains have been
plentiful, it is the lack of water storage (in the form of slow-melting snow), that has the agricul-
tural community concerned. Those with senior water rights will likely not feel the impact this
season; those with junior water rights are expected to receive about 75% of their normal water
allocations. This water allocation will likely change, so please check out our irrigation page for
more information: http://wine.wsu.edu/research-extension/irrigation/

Michelle M. Moyer

Assistant Professor

Viticulture Extension Specialist
WSU-IAREC

FIND US ON THE WEB:

www.wine.wsu.edu/research-extension

Information when you need it. That is the power of the internet! Visit the WSU
Viticulture and Enology Research and Extension website for valuable information
regarding research programs at WSU, timely news releases on topics that are
important to your business, as well as information regarding upcoming workshops
and meetings.

It is also a valuable site for downloading our most recent Extension publications,
in addition to archived articles and newsletters you can print on demand. Find
quick links to AgWeatherNet, the Viticulture and Enology Degree and Certificate
programs, as well as to other Viticulture and Enology related resources.

Find us on Facebook

Go to: www.facebook.com/WSU.Vit.Enol.Ext and “Like” the page!
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Winter Injury to Vine Phloem

By Michelle Moyer, WSU-IAREC

Winter injury to grapevines in the
Pacific Northwest is nothing new.
While the region has not suffered from
the deep freezes that our eastern USA
counterparts have recently contended
with, the past few winters have
seen periods of rapid temperature
fluctuations in the late fall. These rapid
temperature changes occur during a
period of vine cold acclimation, and
thus, can be very damaging (Fig. 1).
One such event was the case during
the week of 10 November 2014, when
overnight low temperatures changed
from 29.0 °F to 11.2 °F (AgWeatherNet;
WSU-HQ Station) in a matter of a few
days.

To the relief of most, very little bud
damage was seen after this event.
However, in some cases, severe phloem
browning (i.e., death) was seen in
cane tissue. While pruning strategies
based on bud damage are well known
(Moyer et al. 2011), there is less formal
documentation on how to handle a

situation when buds have survived a
cold event, but phloem is left damaged.
Fortunately, it is a situation that is not
as dire as some may believe.

In fact, damage to grapevine phloem
occurs every year. Why? Because
phloem is cold sensitive (Fig. 2); and
in most cases, is more cold-sensitive
than buds. Compound buds are a
complex organization of tissue, whose
formation occurs prior to the dormant
season. When buds are damaged,
they cannot regenerate in time for the
follow season.

Xylem is similarly complex. While
much of the xylem vessels are actually
comprised of dead cells (and thus,
cannot be killed), it can be rendered
dysfunctional if it freezes. If there is
water in the xylem vessels at the time
of cold temperatures, it can freeze,
causing the cell walls to burst, This
results in the loss of ability to effectively
conduct water. However, new xylem
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Figure 1- A sudden drop in temperature the week of 10 November 2014 resulted in mild
bud damage to cold-sensitive varieties; however, phloem damage was fairly common due to
cold sensitivity. Sudden temperature changes during cold acclimation (fall) and deacclima-
tion (spring) are the typical culprits of cold damage in Washington wine grapes, rather than
events like mid-winter, deep freezes such as those experienced by the east coast. Chart from:
http://wine.wsu.edu/research-extension/weather/cold-hardiness/

Vine Anatomy

Cambium: A layer of non-special-
ized cells that can give rise to either
secondary (new) phloem tissues, or
secondary (new) xylem tissues.

Phloem: Living tissue that carries nu-
trients (photosynthates) through-
out the plant. It is located between
the cambium, and the dead, exfoli-
ating outer phloem (bark).

Xylem: Tissue that transports wa-
ter and minerals from the roots
throughout the plant. It is located
between the cambium and the old
xylem (heartwood).

is formed annually from the cambium
layer (Fig. 2), and this new xylem
can remain functional for several
years (Goffinet 2004). This formation
of new xylem occurs after cambium
reactivation in the spring. The cambium
is reactivated from a dormant state as a
result of the combination of warming
air and soil temperatures, soil moisture,
and cytokinin (plant hormone) that are
produced as a part of new shoot and
root growth.

Without cambium cells, new xylem
cells cannot be formed (and thus,
replacement xylem cannot be made).
When a few of the cambium cells are
killed, they can be replaced by re-
organization of living, nearby cambium
cells. However, in years where winter
temperatures  reach  levels that
damage xylem, it also indicates that
temperatures were cold enough to kill
most, if not all, of the cambium (Fig.
2). If there is no cambium, then no
new xylem or phloem can be formed,
and thus, the plant will likely dieback to
the ground.

Grapevine phloem is formed in a
similar fashion to xylem. An activated
cambium produces new phloem
cells, but this only occurs after it has
produced new xylem cells. This delay
in development makes sense as phloem
is not needed until the developing
leaves transition from sink to source;

continued on page 3
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Winter Injury, con’t.
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Figure 2- The organization of a grapevine
cane. As one works from the outside of the
cane (periderm/phloem) progressing inward
to the old xylem, cold hardiness increases.
Image modified from Goffinet 2004. (See
References).

photosynthate transportation vessels
are not needed until photosynthates
are being produced. If some cambium
cells are killed, and thus, reorganization
is necessary, this process is typically
completed by the time new phloem
is needed. When temperatures reach
potential damaging levels for phloem,
but not levels that are damaging to
xylem, this typically indicates that it
has not been cold enough to freeze
all of the cambium tissue. As long as
some cambium cells remain alive, both
phloem and xylem can be repaired.

So what does this mean when assessing
cane or trunk damage in the field? If
the phloem is brown, but the xylem

is either faintly green or a lighter milk-
white, then vine recovery is expected.
This is because it was not cold enough
tofreeze trunk tissue all the way through
the cambium, and thus, cambium
reactivation and reorganization can be
expected.

When assessing phloem browning,
the question of “how much phloem
damage is acceptable?” often arises.
As long as the xylem tissue remains
healthy, that is an indirect indication
that the cambium layer also likely
survived, and thus, new phloem
will develop. If only patchy phloem
damage is seen (e.g., brown streaks,
but otherwise, the phloem is healthy),
then consider that relatively normal
for vines grown in climates with a
distinct winter. If 100% of the phloem
is dead, carefully look at the color of
the xylem. If it is dirty white or brown,
which would indicate damage, then
temperatures were likely cold enough
to have also killed the cambium tissue.
If it is green and healthy (Fig. 3), then
the vine should be able to fully recover.

There are some  management
considerations, however, when one sees
high levels of phloem damage in vines.
In order to reorganize, the cambium
has to be reactivated. In order to be
reactivated, the vine needs adequate
sap flow to promote budbreak. In
order to get adequate sap flow and
budbreak, sufficient soil moisture
is needed. If spring soils are dry,
budbreak may be delayed or uneven,
thus slowing or preventing cambium
recovery, and thus the development of
new xylem and phloem.

While the 2014-2015 winter was
a relatively mild overall, the quick
temperature drop seen in November
did highlight how the different

Figure 3- Olive-colored or brown (also
called, “water-soaked”) phloem (the tissue
directly underneath the outside periderm)
can be concerning. But as long as that is
coupled with healthy xylem (light green on
cane tissue, as pictured here), vine recovery is
expected. Photo by Michelle Moyer.

tissues in the grapevine have different
temperature thresholds for damage.
As with all management practices,
it reinforces the need to check buds
and canes prior to pruning and when
devising spring irrigation management,
to ensure all potentially necessary cold-
damage mitigation strategies that may
be necessary, are properly deployed.

For more information on grapevine
cold hardiness monitoring, modeling
and management, please see: http://
wine.wsu.edu/research-extension/
weather/cold-hardiness/
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Washington Grapevine Trunk Disease Survey

By Leslie Holland, WSU Graduate Student; Dean Glawe, WSU-Pullman; and Gary Grove, WSU-IAREC

Trunk diseases are some of the world’s
most destructive diseases of grapevines.
Major trunk diseases include Eutypa
dieback, Botryosphaeria dieback, and
the Esca disease complex. The fungi
that cause these diseases generally
infect through pruning wounds where
they grow into the trunk, eventually
producing a canker (Fig. 1). The
cankers enlarge over time and can kill
the trunk by girdling it. Fruit quality
and yield often slowly decline before
the trunk is finally killed. Trunk diseases
are more commonly observed in older
vineyards as symptom expression may
take years to develop; latent periods for
the disease can be as long as a decade.

Cankers are best detected by cutting
into the infected trunk or cordon to
examine the characteristic discolored
wood. Foliar symptoms (Fig. 2) often
accompany the trunk discoloration,
but can vary between seasons and
cultivars. These symptoms are the
result of the mycotoxins produce by
the fungi living in the cankers. The
toxins are transported in the xylem to
foliar tissue where they interfere with
plant cell metabolism.

With Washington vineyards starting to
age to the point where trunk diseases
may become an issue, a statewide
survey was conducted to determine

Figure 1- Cankers in the trunk (top) and
cordon (bottom) of symptomatic grapevines.
Photos by Leslie Holland.

Figure 2- Cupping and yellowing of leaves is
a common trunk disease symptom. Photo by
Michelle Moyer.

how prevalent the various diseases
were, and what fungi were commonly
associated. The survey was conducted
in 7 vineyards in the Yakima Valley and
Horse Heaven Hills AVAs in the summer
of 2014. Wood samples were selected
from symptomatic vines of multiple
varieties. Fungi were isolated from
diseased tissue and identified on the
basis of morphological features and
gene sequence analysis.

Symptom incidence across all vineyards
surveyed ranged from 2.8 to 33%
(Table 1). Vineyard age was positively
correlated with disease incidence (Fig.
3). The results show that Eutypa lata
and Eutypa laevata were the most
commonly-isolated fungi known to
cause trunk diseases; these two species
accounted for 73% of the implicated
canker fungi that were isolated. The
remaining fungi represent several
species of plant-pathogenic fungi
previously determined to cause cankers
on grapevine (Diplodia seriata, D. mutila,
Cryptosphaeria pullmanensis, Diatrype
whitmanensis, Diaprthe eres) or other
woody species (Cytospora rhodophila, C.

Incidence vs. Age
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Figure 3- Relationship between vineyard age
(vears) and symptom incidence (r* = 0.98,
p-value = < 0.001)

chrysosperma, Discostroma fuscellum).

The biological diversity of these
pathogens suggests that effective
management of trunk diseases may
require different approaches that
account for different fungi behavior. For
example, some of the fungi are known
to occur on Populus spp. suggesting
that poplar trees used as windbreaks
could be a source of inoculum.

Fortunately, the WA wine grape
industry is still relatively young. Since
the incidence of these diseases become
more prevalent with age (Fig. 3), there
may be sufficient time to develop
proactive trunk disease management
strategies before these diseases become
widespread (see the Fall 2014 issue of
VEEN).

Current management practices can be
found in the Pest Management Guide
for Grapes in Washington and the Field
Guide for Integrated Pest Management
in Pacific Northwest Vineyards.

Table 1- Results of the trunk disease survey from 2014. Incidence is based on the num-
ber of vines rated as diseased in a sub-sample of the vineyard. A total of 1,495 vines
were surveyed in this study.
Vineyard 1 2 3 4 5 (3 7
Age
30-34 | 60-65 22 40-42 20 16-17 16-17
(Years)
. Horse . Horse . . Horse i
Location Yakima Yakima Yakima Yakima
Heaven Heaven Heaven
(AVA) Hills Valley Hills Valley Valley Hills Valley
A
suro o | >2000 | 866 | 559 | 230 3 170 | 830
urveyed
osease 1 18% | n/a | 12% | 33% | 10% | 3% | <5%
ncidence
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Vineyards: Sanctuaries for Native Plants & Butterflies

By David James, WSU-IAREC

The title of this article would make no
sense to anyone 15 years ago; how
would wildflowers and butterflies
survive in an intensively managed
monoculture  like wine  grapes?
Butterflies are notoriously sensitive to
chemicals and habitat disruption, and
the very idea that they could somehow
live and breed amongst grapevines
would have been preposterous back in
the 1990s.

Eastern Washington vineyards have
come a long way, as described in a
recent article published in the Journal of
Insect Conservation (contact the author
for a free PDF). The article presented
the results of a 2-year study comparing
the diversity and abundance of native
plants and butterflies in and around
8 Washington wine grape vineyards
spread over 4 viticultural appellations
(Columbia Gorge, Walla Walla Valley,
Yakima Valley, Wahluke Slope).

Native flowering plants serve as nectar and
caterpillar hosts for native butterflies. Photo
by David James.

Four of the vineyards had some
measure of habitat restoration with
the owners encouraging the growth of
native plants around the vineyard. Each
‘habitat-enhanced’ vineyard (native
plants located within 100 yards of the
vineyard) was paired with a nearby
‘conventional’ vineyard that did not
feature habitat restoration. All vineyards
were visited at 2- week intervals from
May-September in 2012 and 2013,
and inventories were compiled of the
plants and butterflies seen.

Overall, there were 4X as many plants

in and around the
habitat-enhanced

vineyards 119)
thanin conventional
vineyards (29).

Twenty-nine species
of butterflies were
recorded in the
habitat-enhanced
vineyards, but only
9 species were seen
in the conventional

vineyards. On a
vineyard basis,
there was an

average of 5.6
species in habitat-
enhanced vineyards
compared to 2.7

The Two-tailed Tiger Swallowtail nectaring on Western Giant-Hyssop
which also attracts and sustains predators and parasitoids of grape

in conventional .

. ests. Photo by David James.
vineyards. The ” Y /
abundance of

butterflies (numbers of individuals of
all species) was significantly greater
in habitat-enhanced vineyards (mean
average: 20.4/visit) compared to
conventional vineyards (5.5/visit).

These data suggest that butterflies may
be found in any Washington vineyard
today presumably because of the
limited number of pesticides (primarily
insecticides) that are applied. But clearly
there is a big difference in the diversity
and abundance of vineyard butterflies
depending on the extent that native
plant resources are present. Butterflies
are common in vineyards that have
plenty of native plants in them. All of
our native butterflies depend upon
native plants for their development
and survival both as hosts for their
caterpillars and as sources of nectar. By
encouraging native plants,
it appears that wine grape
vineyards have the potential
to become veritable oases for
butterflies!

The plants and butterflies
are beautiful but are there
other benefits from habitat
restoration for the grape
grower? Well, nearly all of
the native plants important
for butterflies also attract
predators and parasitoids of
grape pests and therefore
may improve vineyard pest
management. This aspect
of our research has been
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featured in these pages before (Spring
2013) and will be again. Suffice to say
that restoring native flora and habitat
to vineyards (naturescaping) has
benefits on many levels, some of which
we have yet to document (e.g., weed
control?).

But if you are excited by the prospect
of seeing butterflies, the potential of
butterflies living in your vineyard is
good news and it will certainly improve
the aesthetics of your Vviticultural
landscape. Perhaps it also has the
potential of enhancing the promotion
and marketing of your wine? What
better symbol is there than a butterfly
to represent the sustainable nature of
your grape growing enterprise?

Author contact: david.james@wsu.edu

Native buckwheat plants (Eriogonum spp.) provide
nectar and host caterpillars of many blue butterflies as
well as attracting many beneficial insects. Photo by David
James.



Drought Advisory - Grapes (Update to EM4831)

By Gwen Hoheisel, WSU-Extension, and Michelle Moyer, WSU-IAREC

**This is the pre-print update to WSU Ex-
tension publication EM4831**

The severity of impact that drought
conditions will cause in a short-water
year will depend on a number of factors
that are specific to individual vineyards.
Timing of water delivery; amount of
water available; timing, intensity, and
duration of hot spells during the sum-
mer; soil depth and method of irriga-
tion will all influence a grower’s ability
to manage severe water stress.

The information presented here, along
with other advisories on irrigation man-
agement and efficiency, outline the
management concerns and possible
solutions for growers during periods of
inadequate water availability.

Grapevine Water Use

Grapevines can adapt to both low
and high water availability in the sur-
rounding soil. Vitis labrusca ‘Concord’
is native to the eastern United States
and adapted to higher water avail-
ability. Wine grapes (Vitis vinifera) have
evolved under drier conditions, and are
more efficient with their water use.

Regardless of plant origin, a basic level
of water is needed for vine survival; in
order to reach optimized yield and crop
quality, more water than the “absolute
minimum” is needed. This effectively
means that vines can survive droughts,
depending on the severity and dura-
tion of the drought, but they may not
produce fruit.

Extreme water stress in vines is most
damaging when it occurs between
bloom to pea-size berries (i.e., late
spring to early summer), when shoots
are rapidly growing and fertilization
and cell division occurs in the flowers
/ berries. Water stress during this time
will result in poor berry set and small
berries. Water stress-induced damage
can also occur between the period of
pea-size or larger berries to véraison
(i.e., mid to late summer), when cell
expansion in the berry is taking place.

Severe water stress during this late
summer ripening stage can reduce
berry size and may delay, or under very

severe conditions, prevent fruit matu-
ration (Moyer et al. 2013). In some cas-
es, the vines will also pull water from
the developing fruit to maintain shoot
health, resulting in premature berry
dehydration. For additional informa-
tion on the influence of water on vine
development, see Irrigation Basics for
Eastern Washington Vineyards (Moyer
et al. 2013).

In newly planted vineyards, water man-
agement is critical for proper vine es-
tablishment. Without sufficient root
growth, which is driven by the supply
of adequate moisture, vines will strug-
gle with establishment and winter sur-
vival. Under drought advisories, if wa-
ter restrictions are substantial enough
to prevent proper irrigation regimes,
growers may consider delaying the es-
tablishment of new vineyards until ir-
rigation forecasts have improved.

Cultural Practices

Consider the following cultural prac-
tices to provide the most efficient use
of water:

e Fertilize lightly, prune and shoot-
thin heavily, and crop-thin early to
reduced canopy growth and yields.

* Reduce weed growth and active
cover crop maintenance (i.e., wa-
tering) in the vineyard to avoid
competition with vines for limited
water supplies. See the annually-
updated Pest Management Guide
for Grapes in Washington (Hoheisel
and Moyer 2015) for more infor-
mation.

e Periods of drought provide oppor-
tunities to evaluate the efficiency of
a water delivery method, and the
chance to upgrade or improve ex-
isting systems so water is applied
as efficiently as possible.

Irrigation Delivery Strategies

Drought conditions require the effi-
cient use of available water. Growers
should constantly monitor soil moisture
(see Online Resources) and apply water
only when needed or at strategic times
during the delivery period. Using an ir-
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Online Resources

(Hover mouse over title for URL)
WSU V&E Irrigation Website
AgWeatherNet

Soil Moisture Monitoring in

Drip Irrigated Vineyards

UC Drought Management —
Winegrapes

Practical Use of Soil Moisture
Sensors for Irrigation Sched-
uling

rigation scheduler may increase water
savings and avoid over-watering (see Ir-
rigation Scheduler on AgWeatherNet).
For additional irrigation strategies see
Irrigation Basics for Eastern Washington
Vineyards (Moyer et al. 2013).

Timing. Irrigate early (as soon as water is
available) to fill the soil profile if winter
precipitation was not adequate. How-
ever, do not over-irrigate during this
time (filling beyond soil water-holding
capacity), as that can result in inade-
quate iron and zinc uptake by the vine,
leaf chlorosis, and fertilizer leaching. If
possible, at the end of the growing sea-
son be sure the soil moisture level is at
or near field capacity before the irriga-
tion cutoff date. This allows you to pre-
pare for the following growing season,
and reduce the negative impacts of low
winter precipitation.

Delivery Method. Drip irrigation systems
are most appropriate if water levels
are predicted to be low for an exten-
sive part of the growing season. This is
because drip irrigation is the most ef-
ficient method of water application. If,
under drought conditions, 100% of the
normal supply is available for short pe-
riods, rill or sprinkler irrigation systems
would allow application of large quan-
tities of water over this short period.
To achieve this effect in drip-irrigated
systems, the duration of a single appli-
cation would need to be extended (i.e.,
on the order of days rather than hours).

continued on page 9
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Weather

By Nic Loyd and Gerrit Hoogenboom, AgWeatherNet, WSU-IAREC

If you blinked during the last sev-
eral months, you might have missed
Washington’s 2014/2015 winter sea-
son. Consistently mild and snow-free
weather has been the rule since late
November. Aside from brief cold spells
around 1 December and 1 January,
most of the winter featured above nor-
mal temperatures.

In fact, warm conditions in early Feb-
ruary sent temperatures into the up-
per 60s (°F) in places like the Tri-Cities;
Prosser, WA's mean February high was
nearly seven degrees above normal!
Overall, February 2015 was the mildest
on record, and the observed monthly
low was higher than the typical March
value. The winter season (December to
February) trailed only 1991/1992 for
warmest on record, with a mean tem-
perature anomaly of +3.5°F.

In order to place the warmth of Feb-
ruary 2015 into historical context and
perspective, consider the following:

e The last time that any calendar
month was so far above normal
at Prosser was January 1990. Over
300 months have passed since
the previous occurrence of such a
warm month (relative to normal).

e The last time that any monthly
high, low, or mean was as far above
normal as the February 2015 mean
high temperature was June 1992 .

e The last time that any calendar
month was as far removed from
normal (negative in this case) was
December 2009.

In terms of precipitation, occasional
wet periods were interspersed with
prolonged dry spells, especially since
the New Year. A mismatch of condi-
tions meant that most of the precipi-
tation fell as rain, since stormy periods
were almost exclusively warm. Beyond
the weather in the lowlands, the moun-
tain snowpack is in poor shape due to
low snowfall and excessive melting,
which may spell trouble for water sup-
plies later in the summer.

There were various temperature ex-
tremes and notable rainfall events to

highlight the 2014/2015 winter. The
Tri-Cities recorded a balmy low of 47
°F on 21 December. Walla Walla experi-
enced nearly an inch of rain on 12 De-
cember. On one of the few chilly days
of the winter, Prosser reported a high
and low of just 26 and 10°F, respec-
tively, on 31 December. Unbeknownst
to many, an impressive streak was
underway at Walla Walla during early
February. For a duration of nearly three
weeks from 28 January to 15 February,
the site did not drop below 32 °F. Dur-
ing the unusual warmth of early Feb-
ruary, WSU-TC (AWN Weather Station)
soared to 68°F the 7.

March 2015 was another record warm
month for Prosser. For those still keep-
ing track, March becomes the 5™ re-
cord warm month in the last nine
months since July 2014. The mean
temperature in March at Prosser (WSU
IAREC) was 50.5°F, which is 4.9°F (2.2
standard deviations) above average,
and the warmest on record by more
than one degree. The monthly mean
high temperature was 62.9°F, which is
6.1°F (2.0 standard deviations) above
average, and the warmest on record.
The mean low temperature was 38.4°F,
which is 3.9°F (2.2 standard deviations)
above average, and the warmest on re-
cord. The warmest temperature of the
month was 79.4°F on the 27%, while
the coldest temperature was 22.9°F
on March 4®. The 27" was a remark-
ably warm early spring day, as several
locations in south central Washington
recorded all-time March record high
temperatures.

This mild early 2015 weather comes
on the heels of a record warm 2014.
Last July was Prosser’s all-time hottest
month, while monthly records oc-
curred again in August and October.
The Tri-Cities reached 109°F on 16
July 2014, and Wahluke Slope fell to
only 84 °F for a low on 13 July 2014.
Mabton East reached 92 °F on 6 Oc-
tober 2014. Last year’s overall record
warmth was briefly punctuated by arc-
tic cold outbreaks in early February and
mid-November. On 7 February 2014,
some locations in eastern Washington
reached only the mid-teens for highs,
while sub-zeros lows were recorded in
the coldest areas. The early 2014 arc-
tic outbreak caused Prosser’s coldest

absolute February minimum and cold-
est February mean temperature since
1996. During early November 2014,
high temperatures declined rapidly
from the 60s and low 70s to the upper
20s and 30s, while lows dipped from
the 30s and 40s to the single digits and
teens in only a few days. In fact, high
temperatures in parts of central Wash-
ington plunged to below freezing just
a couple of days after their first frost of
the autumn.

Much like the weather that Washing-
ton has observed since early 2014,
anomalously warm and dry conditions
are favored for the remainder of 2015.
If the current meteorological trajecto-
ry holds, we could be facing another
long, hot summer.

Further details about Washington’s
weather and climate are available at
AgWeatherNet: weather.wsu.edu.

Please send questions or suggestions
to Nic Loyd, nicholas.loyd@wsu.edu,
or Gerrit Hoogenboom, gerrit.hoogen-
boom@wsu.edu.

New 10 VITICULTURE?

CHECK ouT:
EVITICULTURE.ORG

eViticulture.org is an Extension
clearing house for all things viti-
culture. Populated with resourc-
es and references produced by
university Extension specialists
across the country, this resource
provides quick factsheets on
the basics of viticulture produc-
tion, with links to more in-depth
publications written in practical
terms.

This online resource is perfect
for students, those just getting
started, and as a refresher for
those who have been in the in-
dustry. After harvest, grab a glass
of wine and check it out!



eViticulture.org
eViticulture.org

Wine Microbiology Lab Update

By Charlie Edwards, WSU-Pullman

Two issues of concern to Washington
winemakers are being examined in
our laboratory; (a) wine spoilage by
Brettanomyces and (b) potential use of
certain species of non-Saccharomyces
yeasts to alter wine quality.

Brettanomyces survival in winery waste
such as pomace, as well as methods to
eradicate the yeast from oak staves, is
currently being investigated by Zach
Cartwright(Ph.D. student). Cartwright’s
research found that Brettanomyces
survived in grape pomace stored at
0°C for up to 10 weeks. In addition,
the yeast grew better in previously
autoclaved grape pomace possibly
due to better nutrient availability and/
or limited microbial competition.
Cartwright is also investigating physical
methods (heat, cold, and ultrasonic)
as means to eradicate Brettanomyces
from oak barrel staves. Finally, Nick
Hogrefe-O’Regan (M.S. student) is
determining nutritional requirements
for the yeast including vitamins. A
better understanding of the nutrient
requirements of Brettanomyces may
allow its control by limiting additions
before fermentation or by developing

methods to selectively remove trace
nutrients after fermentation.

In a study of yeast microflora on
Chardonnay and Riesling grapes from
Washington State, a former graduate
student isolated >50 different species,
including  Hanseniaspora  uvarum,
Metschnikowia pulcherrima, and Pichia
membranifaciens and are well known
to occur on grapes and/or be present
in wines. Additional species that
were found were Candida asiatica, C.
californica, C. oleophila, C. railenensis, C.
saitoana, Metschnikowia chrysoperlae,
Mt. pulcherrima, Meyerozyma caribbica,
My.  guilliermondii,  Pichia  kluyveri,
Wickerhamomyces ~ anomalus,  and
Yamadazyma mexicana, which are
rarely (if ever) found on wine grapes.
Their impact on wine quality, if any,
remains unknown but recent work
by a graduate student (Kim White,
M.S. student) indicated that some of
these species could have commercial
potential given their growth and
metabolism in Chardonnay musts.
Current research by Jesse Aplin (Ph.D.
student) is examining the ability of
these yeasts to reduce potential alcohol

in wines from a given amount of sugar
as well as overall impacts on wine
quality.

Other research  projects include
unusual, soil-borne bacteria isolated
from wine (Hogrefe-O’Regan) and
impacts of Pediococcus spp. on wine
quality (Megan Wade, new M.S.
student).

Publications

1. Zuehlke*, J.M., D.A. Glawe, and
C.G. Edwards. Efficacy of dimethyl
dicarbonate against yeasts
associated with Washington State
grapes and wines. J. Food Proc.
Pres. (DOI: b10.1111/jfpp.12315,
2014).

2. Childs*, B.C. ).C. Bohlscheid and
C.G. Edwards. Impact of available
nitrogen and sugar concentration
in musts on alcoholic fermentation
and subsequent wine spoilage by
Brettanomyces. Food Microbiol.
46: 604-609 (2015).

* = Graduate Student

Building References: Viticulture Publications

FIELD GUIDE TO CLEAN PLANTS
& QUARANTINES FOR GRAPES IN
WASHINGTON STATE

This field guide, funded by a WSDA
Specialty Crop Block grant facilitated
by the Washington Wine Industry
Foundation, provides descriptions on
vine quarantine rules in Washington,
and a series of detailed images depict-
ing grapevine pests and diseases cur-
rently governed by this quarantine.

Copies are free, and available for pick-
up at WSU-IAREC and through most
WA State industry organizations.

PEST MANAGEMENT GUIDE FOR
GRAPES IN WASHINGTON (UPDAT-
ED ANNUALLY; WSU EB0762)

The 2015 Pest Management Guide for
Grapes in Washington EB0762 (i.e.,
the “Grape Spray Guide”) is now avail-
able as a both a PDF and as a printed
document. The 2015 guide has many

changes, including newly-listed her-
bicides, as well as a substantially re-
vamped nutrition section.

VINEYARD  YIELD
(WSU EM086)

ESTIMATION

This guide provides an overview of the
various yield estimation methods used
in commercial grape production for
both juice and wine.

Factors discussed include timing, crop
load, vine balance, and crop manage-
ment. Examples illustrate what meth-
ods lead to the most accurate results
for particular situations.

VITICULTURE PUBLICATIONS -- EN
ESPANOL!

Funded by a NIFA-AFRI-CPPM grant,
several of the WSU Viticulture Exten-
sion publications have been translated
into Spanish.

Available translations:

e Podredumbre por Botrytis en la
uva para produccién comercial en
Washington: Biologia y manejo de
la enfermedad - FSO46ES

e Oidio de la uva para produccién
comercial en el este de Washing-
ton: Biologia y manejo de la enfer-
medad - EMO58ES

e Evaluacién y manejo del dafo por
frio en los vifiedos de Washington
- EMO42ES

Coming soon:

e Conceptos basicos de riego para
los vifiedos del este de Washington
- EMOG61ES (Irrigation Basics)

e Estimacion del rendimiento del vi-
fiedo - EMOB86ES (Yield Estimation)

More information, as well as links to
additional resources, can be found at
the WSU Viticulture and Enology Re-
search and Extension website: http://
wine.wsu.edu/research-extension/ .


https://pubs.wsu.edu/ItemDetail.aspx?ProductID=15504&SeriesCode=&CategoryID=&Keyword=0762
https://pubs.wsu.edu/ItemDetail.aspx?ProductID=15504&SeriesCode=&CategoryID=&Keyword=0762
https://pubs.wsu.edu/ItemDetail.aspx?ProductID=15736&SeriesCode=&CategoryID=&Keyword=086
http://wine.wsu.edu/research-extension/
http://wine.wsu.edu/research-extension/

Drought Advisory, con’t.

continued from page 6

Alternative Water Sources

Consider alternative sources of water,
or means to store water such as stor-
age ponds and reservoirs. The use of
wells (i.e., ground water) to irrigate
vineyards is restricted and not practical
for large operations. Contact your lo-
cal irrigation district or Department of
Ecology office for more information on
regulations and permits; additional in-
formation can be found in The Ground-
water Permit Exemption (Department of
Ecology 2013). The large investment
needed to obtain alternate sources of
water may be justified, as water reser-
voirs may be depleted again in future
irrigation seasons.

References:

1. AgWeatherNet. 2015. Washington
State University. Online: http//weath-
er.wsu.edu

Low water years provide an opportunity to evaluate and adopt more efficient water delivery
methods, like drip irrigation. Photo courtesy Rick Hamman.
2. Department of Ecology. 2013. Focus

on Groundwater Permitting — The 3.

Hoheisel, G.A. and M.M. Moyer. (eds). 4. Moyer, M.M., R.T. Peters, and R. Ham-

Groundwater ~ Permit  Exemption.
Washington State. Online. https://for-
tress.wa.gov/ecy/publications/publica-
tions/fwr92104.pdf

Pest Management Guide for Grapes in
Washington. (Updated Annually). WSU
Extension Publication #EB0762. Wash-
ington State University.

man. 2013. Irrigation Basics for Eastern
Washington Vineyards. WSU Extension
Publication #EMO061e. Washington
State University.

CALENDAR OF EVENTS

DATE DESCRIPTION

7 May 2015 Grape Fieldman’s Breakfast, Cafe Villa, Prosser, WA
4 June 2015 Grape Fieldman’s Breakfast, Cafe Villa, Prosser, WA
15-19 June arm.igggv'soor;iety for Enology and Viticulture Annual Meeting
2 July Grape Fieldman’s Breakfast, Cafe Villa, Prosser, WA
6 August Grape Fieldman’s Breakfast, Cafe Villa, Prosser, WA
14 August WA State Viticulture Field Day (WSU and Washington State Grape Society)

Check the website for changes and updates to the Calendar of Events.
http://wine.wsu.edu/upcoming-events/

The next issue of VEEN will be in mid-September and is accepting events between
15 September 2015 and 15 April 2016
Let Michelle (michelle.moyer@wsu.edu) know of your events by 15 September 2015
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