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Welcome to the October 2011 Viticulture &
Enology Technical Newsletter!
This newsletter comes as many of you anxiously await this year’s harvest. We have
taken this opportunity to focus on berry development in the viticulture section. Laurent
Deluc, Grape Researcher, writes about his research on berry ripening synchronization, and
Viticulture Extension Specialist, Patty Skinkis, provides information on berry development
and interpreting lag phase weights from this season. Entomologists Amy Dreves and Vaughn
Walton provide updates on two pests: Spotted Wing Drosophila and Brown Marmorated Stink
Bug. We wrap up the viticulture section with an introduction from our newest Viticulture
Extension team member in southern Oregon, Gabriel Balint. On the enology side, James
Osborne, Enology Extension Specialist, writes about the main things winemakers need to
consider when planning for this upcoming harvest. We also proudly present an article
profiling one of our Enology Program alumni. Be sure to check out the new Extension
publications section, as there are new resources for vole control, weed management , and
whole farm planning. Finally, keep an eye on the upcoming events around the state and
region.

Cheers,
The OSU/OWRI Winegrape Team

Asynchronous Ripening: A New Angle to Study Grape Berry
Ripening
Dr. Laurent Deluc, Grapevine Researcher, OSU
Ripeness heterogeneity, described as different stages of berry ripeness within a cluster
at harvest, may contribute to inferior grape and wine quality. A recent report demonstrated
that variability in berry maturity within a cluster at harvest greatly modifies the overall wine
phenolic maturity (Kontoudakis et al., 2011). Grapes tend to have natural degrees of
biological variability, where developmentally different berry
classes coexist within a given cluster with different color and
softening stages: Green Hard (GH), Green Soft (GS), Pink Soft
(PS), and Red Soft (RS) berries (Figure 1). This ripening
variability, also termed ripening asynchrony, is most variable
at véraison, but tends to diminish near harvest. This suggests
that a natural mechanism exists to allow berries that are
lagging behind (green) and more advanced berries (pink, red)
at véraison to be more developmentally similar to each other
as they reach full ripeness. This recovery mechanism is not
yet defined, and it varies depending on the cultivar and
environmental factors. Pinot Noir appears to be a cultivar that
is a "uniform ripener,” while Zinfandel is known as “uneven
ripener.” Some viruses, such as Grapevine Leafroll Virus
(GLRaV) may disrupt the berry ripening mechanism, resulting Figure 1. Pinot Noir cluster at
in asynchronous ripening in Pinot Noir at harvest, leading to
véraison at OSU Woodhall,
substantial effects on grape berry composition (Lee and
Vineyard, Alpine, OR)
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Martin, 2009). The composition of plant growth regulators at
véraison has been speculated as the main factor causing
asynchronous berry development. We do not know the role of these
hormones in determining berry developmental variability later into
the ripening stage. However, the contribution of hormones in
reducing the variability in ripeness at harvest may be due to
increasing ripening rates of under-ripe berries. This is currently an
unexplored area in the field of grape ripening research.
Complex processes occur within the berry during ripening,
including cell expansion, softening, color formation, sugar
accumulation, and flavor development. During véraison, the cluster
has different berry classes which are in various physiological stages
of development. Hormone changes responsible for the transition
from an immature berry to a ripe berry occur during véraison. These
modifications are thought to promote changes in gene expression,
which act as a physiological “switch” during ripening (Figure 2).
Therefore, the contribution of hormones can be determined by
investigating gene expression, which reflects the physiological state
of a grape berry at a given developmental stage.
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variability between berry
classes within a cluster from
mid-véraison to harvest. So,
mean total soluble solids and
color are similar among berry
classes within a cluster at
harvest in Pinot Noir.
Considering these results, we
performed another
experiment to evaluate the
transcriptome of the berries
and found the first evidence of
an almost complete reduction
of variability by harvest.
Berries of three different
developmental stages (GS, PS,
and RS) at mid-véraison were
Figure 3. A berry tagging method is no longer different by harvest.
used to monitor individual berries as Berries that were green and
they advance from mid-véraison to hard at mid-véraison (GH)
harvest
were not used in the
experiment because we could not properly discriminate GH berry
individuals from GS (green-soft) berries. Out the 29,550 annotated
genes present in the Pinot Noir grape genome, differentially
expressed genes between tissues ranged from 2% to 6% among GS,
PS, and RS berry classes at mid-véraison. The same comparative
analysis with the same berry classes collected at harvest resulted in
a substantial reduction (less than 0.02% irrespective of the berry
tissue).
These experiments demonstrate a dramatic reduction of the
biological variability of berry classes at harvest compared to
véraison, suggesting that a natural mechanism that determines the
ripening rate of individual berries exists. This information may have
potential to be used to better understand improved grape berry
quality in other cultivars and to investigate berry development under
virus, disease, or nutritional deficiencies. Although these results are
encouraging, more research must be conducted to fully understand
this natural biological process that reduces berry variability and the
role of hormones in controlling it. In the near future, we will focus
our research efforts on understanding the contribution of each
hormone in the asynchronous ripening observed at mid-véraison
and during the synchronization effect observed later near harvest.
Right now, we have developed an analytical platform in collaboration
with Dr. Claudia Maier at the Mass Spectrometry facilities (OSU) to
measure four families of hormones (ABA, auxin, cytokinin, and
gibberellins). We hope to develop other analytical methods to assay
grape compounds including ethylene, brassinosteroids, salicylate and
jasmonate-derived compounds. Without such knowledge, it is
unlikely we could fully interpret the role of these hormones in
controlling the expression of genes responsible for the berry
synchronization process.

Figure 2. Schematic illustration of the action of a plant hormone
at the cell level.

Over the past ten years, new technologies have arisen in
genome research to allow us to measure the gene expression in
living systems. These tools allow us to try to better understand the
contribution of genes in the complex process such as grape berry
ripening (Terrier et al., 2005; Waters et al., 2005; Deluc et al., 2007;
Lund et al., 2008; Zenoni et al., 2010). To understand the
contribution of hormones in berry synchronization, we began an
experiment to verify whether there is a reduction in berry
development variability of Pinot Noir clusters at harvest. Using colorcoded threads to track individual berries of different color classes
from mid-véraison to harvest (Figure 3), we performed a series of
phenological measurements to assess overall berry variability. These
measurements included total soluble solids (TSS) and berry color
(chroma and lightness). With these data, we found a reduction of
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In addition, we want to validate the reduction of berry variability
at the metabolite level and evaluate the extent to which it may
impact wine, giving us a better “picture” of the contribution of each
berry class to the wine organoleptic characteristics. This type of
work must be done on a small, controlled scale before it can be
extrapolated to larger investigations at the block, vineyard, and
regional scale. Finally, we will work to identify the time of the
synchronization across the ripening phase, identifying whether it
occurs across all phases of berry ripening as a linear process or if
there are defined points of synchronization at certain developmental
stages. One could argue that the variability observed at midvéraison, with only four main berry classes which we evaluate, is just
a result of an earlier variability reduction mechanism which may
have started at bloom. One report based on berry size and berry
diameter claimed that berries “resynchronize” when they reach
optimum maturity near harvest (Gray and Coombe, 2009). Our
results agree with this statement, but further experiments will be
conducted to determine whether harvest or any other berry
developmental stages are the key points of synchronization. Right
now, the question remains open.
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Big Clusters, Big Berries, and Big Hopes
Dr. Patty Skinkis, Viticulture Extension Specialist, OSU
The late spring that we experienced this year had some pleasant
surprises; we were anticipating potentially low fruit set and smaller
base yields as in 2010. However, we found that many vineyards had
good fruit set and relatively high yields in many areas of the state.
Many grape growers, vineyards went into bloom in late spring/early
summer when weather was much more conducive for good fruit set.
In some of our research sites across the Willamette Valley, we
obtained as much as 75% fruit set (defined as the percent of flowers
per cluster setting to berries), and only 50% fruit set is common in
any given year. This increase in fruit set has lead to loaded clusters
and sometimes large berry size. This was apparent as vineyard
managers began estimating crop at lag phase, approximately 50
days post bloom, when clusters are at nearly half of the final weight
at harvest. This point in time helps vineyard managers determine
what their final yields will be and how to conduct crop thinning
practices to reach target yields. During this season’s crop
estimation, clusters were heavy, and many thought that they had
missed the lag phase window and that clusters would not double in
weight by harvest. During lag phase within our berry size monitoring
trial, clusters were already at 87.1 g and berries at 0.58 g, almost half
of what the weights were in 2010 (Table 1). Vineyard managers
prescribed aggressive crop thinning procedures to achieve target
“quality” yields and modify crop levels in efforts to allow the vines to
support the grapes to ripeness in a shorter season. However, as the
ripening phase progressed, the clusters continued to increase in
weight, creating issues with the initial crop estimates conducted by
vineyard managers. This left many grape growers questioning the
timing and method for crop estimation. Both cluster weights and the
lag phase timing can be potentially problematic for estimating final
crop.
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Targeting lag phase
While long term estimates of berry development for grapes in
Oregon suggest that lag phase occurs at approximately 50 days post
bloom, it is still a question as to how well this metric fits variable
years, different regions, and cultivars. Lag is characterized as the
time point at which the berries are at approximately half of their full
size at harvest. Many vineyard managers use lag phase to estimate
final yields and make crop thinning decisions. Lag phase is based on
the physiological status of the berry: the time point at which the seed
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Table 1. Cluster and berry size increase of Pinot Noir 115 (Dundee, OR) during lag and phase III of ripening during two good fruit
set years, 2009 and 2011. DPFB = Days past first bloom.

embryo has matured and seed coat begins to lignify (harden). The
problem with using a physiological stage rather than an externally
visible characteristic is the risk of misinterpretation. This stage is
often projected by using an estimate of the number of days postbloom (based on long term averages for a given cultivar in a specific
region) and tested by cutting seeds to determine seed hardening.
Trying to determine lag by cutting seeds is difficult to interpret and
can be influenced by the sharpness of your knife, the pressure
applied, the lack of sampling intensity, and the variability of berry
development within a cluster, not to mention the lack of a metric for
target seed hardness.
Monitoring berry weight over time is another potential method
for determining lag phase. This may be more precise and quantitative
than testing seed coat hardening and allows us to monitor the point
at which berries are half the projected final size at harvest. The issue
with using cluster weights is fruit set—the variability between years
can result in vastly different berries per cluster and alters the final
cluster weight. While monitoring berry weight and numbers of
berries per cluster may be very informative and possible in research,
it is much too tedious and time consuming to use for estimation on a
larger scale for commercial practice. However, if there is a better
method for quantifying and/or modeling berry weight development,
rather than simply measuring cluster weight, it may be easier to
identify a point at which to estimate crop.
Over the past few years, we have gathered some quantitative
data for Pinot Noir alongside our other research trials to determine
the development of berries as we progress from bunch close through
harvest. Based on the data collected and observations we have
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made, it is difficult to determine exactly when we reach lag phase,
even when looking at cluster weight, berry weight and berry
diameter (Figures 1, 2, and 3). However, the 50 days post first bloom
estimate serves as a good determinant of lag phase given that
clusters and berry weights are approximately half the final weight at
that point (Table 1, Figure 2). It is unclear whether the 50 days is in
the beginning, middle or end of that phase. Furthermore, the lag
phase window appears to be very condensed, only about 7 to 10
days, based on our data and observations over the past few years
(Figures 2 and 3). Only tighter sampling points could allow for a more
precise estimation of when lag phase starts and ends before rapid
berry size increase (Figure 1). However, it may be possible that the
berry weight never really plateaus, or the plateau is very brief under
certain growing conditions that it goes unnoticed. If we look at berry
diameter, there is some indication that the plateau in berry diameter
occurs at 55-65 days post first bloom, but if we compare that to the
berry weight data and Brix (Figure 1), the diameter is less indicative
of an actual plateau as the berry weight had already begun to
increase and the soluble solids had already begun to accumulate
beyond 5°Brix. Given the excellent growing conditions in August and
September this year, berries were developing at a rapid rate, and the
lag phase may have been more condensed than in other years.
Depending on the cultivar, lag phase has been reported to be
between 7- 40 days. Early ripening cultivars tend to have shorter lag
phase durations, making the plateau in berry size very transient and
likely easy to miss. However, it is unclear to what extent the duration
of lag phase is influenced by weather, vine health, berries per cluster,
and seeds per berry. This makes comparing seasonal data on berry

Viticulture & Enology Technical Newsletter
weight difficult to come up with an estimate of the start and
duration of the lag phase over time.
Lag phase has been difficult to identify based on our berry size
increase curves and this is likely why lag is not included in the main
grapevine phenology keys. Neither the detailed BBCH phenology
key (Lorenz 1994) nor the more condensed version by Coombe
(1992) make reference to lag as a particular stage. Coombe (1995)
states that it was difficult to assess and define lag while assessing
phenological development of several different cultivars but
indicated that berries were at 5°Brix during lag. The avoidance of
lag in grape phenology keys may be largely due focus on more
practical berry development measures rather than specifying
precise markers of identification for the lag phase.
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Berries are on track
Despite the difficulty in identifying the lag phase time point and
the potential underestimation at first glance of lag phase estimates,
the berries this season are on track. Based on the data we have
collected, the clusters have been maintaining high berry counts,
around 130-140 berries per cluster. This is looking better than 2009
when we lost some berries due to shriveling and drop by berries
pushed out by ever-expanding grape berries (Table 1). Secondly, if we
look at berry weight increase (Figure 2), it appears that the berry
development is nearly identical across years, given a set time point
post-bloom. This is an interesting finding as 2009 and 2011 were very
different seasons. However, the heat unit gain in August and
September, when these data were collected, was similar. Given this
very preliminary data, it appears that days post bloom may be an
effective way in which to continue identifying lag phase until other
methods are determined. However, to gain more accurate crop
estimates, one may have to consider both berries per cluster and
cluster weights when trying to determine final yields.

Figure 1. Increase in berry weight during latter phase II and phase III of berry development in Pinot Noir 115 (Dundee, OR). Estimation of lag phase is outlined and based on physical properties of the seeds and berry size. Vines were at 10% véraison by
3-Sept.
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Figure 2. Increase in berry weight during phase III of development in 2009 and 2011. DPFB=days past first bloom.

Figure 3. Berry diameter during phase III of development in 2009 and 2011. DPFB=days post first bloom.
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Spotted Wing Drosophila (SWD):
Don’t Push the Panic Button!
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Monitoring for SWD
For more details see, “Monitoring Tools” online.
Field Traps

Dr. Amy J. Dreves, Entomology Research, OSU

Obtain 32 oz. (946 mL) durable clear plastic deli-type cup with a

During the past two growing seasons, there
have been no recommendations for targeted
insecticide applications in Oregon vineyards to
control SWD. During the past two years of
research, SWD seems to show little to no
preference for grapes compared to caneberries,
cherries, and late-season blueberries.
In the Pacific Northwest, SWD have been trapped in wine, juice,
and table grape vineyards. We often capture flies in traps placed
within vineyards and find increased numbers in traps placed in wild
Himalayan blackberries along vineyard borders. Presence of the pest
does not mean that that the grape berries themselves are infested
with SWD larvae. Lab “choice studies” conducted in Oregon and
Washington where SWD are allowed to choose the fruit in which to
infest were performed in summer 2010, and the grapes needed to be
injured or pierced for SWD to lay eggs successfully. In field cage
studies conducted by Doug Walsh, WSU, successful colonization of
grapes by SWD did not occur until mid-October, a full two weeks
after commercial harvest of Merlot.
In October 2010, a small number of SWD larvae were found in
Pinot Noir and a variety of table grapes at 12 of 18 sites surveyed in
the Willamette Valley. The majority were found near vineyard
borders adjacent to wild Himalayan blackberries. We performed 15 to
30 minute searches at each site with three or so people searing for
berries having signs of SWD infestation: bruised areas with white
halo around a center scar where a female laid her eggs. Within that
search timeframe, we found approximately 5 to 10 berries with SWD
symptoms. This discovery suggests that this level of SWD infestation
was not even close to an economic problem for the vineyards
surveyed. Some larvae were collected from berries damaged by
birds or Botrytis, while some were from grapes that did not appear to
have any visible damage. We tend to see more SWD infestation in
ripe table grapes at diversified farms where grapes are under lowspray programs, and may be overripe as they do not get picked on a
regular basis. We plan to visit vineyards again this season as ripening
progresses, and will examine grapes in the field to see if the lack of
preference of SWD for grapes prevails.
The following methods outline how to monitor SWD in the
vineyard by using simple traps and how to search for the larvae in
potentially infested berries, followed by suggestions about vineyard
sanitation post-harvest. For details on SWD management and other
documents on proper identification of the fly, monitoring tools, and
frequent updates on the status of SWD, visit the SWD*IPM website at
http://SWD.hort.oregonstate.edu.

lid.

Drill ten 3/16-inch holes around the side of the cup, spaced
approximately 1 inch apart. Leave a 3-inch space without holes for
pouring out apple cider vinegar when servicing the trap.

Add a heavy-coated wire, strap or durable twist tie for hanging and
securing the trap.

Add approximately 1.5 inches of pure apple cider vinegar (ACV)
and a tiny drop of non-fragrant liquid soap to break surface
tension. Flies will sink when trapped in the liquid.

Service traps weekly and replace ACV. For more details, see an
instructional video online.

Once you have a trap, bring back to the shop or lab and strain
contents through a fine mesh screen or fabric to collect the
trapped flies. Capture flies into a shallow dish or pan and observe
under magnification to identify species.

Identification
There can be great variation in the body size, color, abdominal
striping, male wing spot, and size of female egg-laying structure
between SWD. It is important to be able to recognize these
differences and not mistake them for other fruit flies or organisms.
For more details see a identification key online.
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Methods for checking for SWD larvae in grapes

Postharvest clean-up and sanitation methods

Prepare a SALT or SUGAR solution to check for the presence of
SWD larvae in grapes at harvest:
For SALT, completely dissolve 1 full cup of salt into 1 gallon of
water. This solution should have a Brix (soluble solids) reading on a
refractometer above 10.0. Larvae will eventually die due to the salt,
so you must look closely for their presence.
For SUGAR, dissolve 3 cups of sugar into 1 gallon of water. The
resulting sugar solution should have a Brix reading of at least 15.0.
Larvae will be moving and remain alive. This solution is sticky and
more costly to prepare than the salt solution.
Collect fruit (e.g., 200 berry sample) in a plastic zip-seal bag.
Lightly crush all fruit in the bag. Add the salt or sugar solution over
fruit and agitate in the bag for approximately 30 seconds to wash
larvae out of the fruit. Pour into a shallow 8 x 12-inch pan (we prefer
white) for observation. Smaller pans can be used based on the size of
your sample. Fruit should be covered with solution while in the pan.
Inspect contents for larvae up to 15 minutes for increased recovery of
larvae. Closely inspect contents for larvae along the sides of the pan
and floating on the surface. Stir contents at least 3 times to expose
larvae and release them from fruit pulp. Make sure you have
adequate lighting in order to see tiny off-white colored larvae. These
larvae can be seen with the naked eye, but a magnifying glass or
Jeweler’s Opti-Visor (3-10x) makes observation easier.

Sanitation is a necessary tool to prevent the introduction or
spread of SWD infestations. Removing and properly disposing of fruit
(on the vine or on the ground) that could be infested with SWD may
prevent population buildup for future infestations or overwintering
populations. Spotted Wing Drosophila can survive and breed in fruit
left hanging on the vine and in culled fruit which can spread SWD to
other ripening fruit.
The following practices are recommended to help minimize the
buildup of SWD populations:

Pick grapes in a timely manner before they are overripe. Overripe
and injured fruit is susceptible to SWD. Try not to leave any fruit in
the field after harvest, if possible.

Manage pomace piles that draw in flies or infested fruit by using
one of the following methods that proved successful in 2010 and
2011:

Bagging : If you have a small amount of infested fruit, dispose
by placing in plastic bags and sealing it. Larvae will die from
heat and excessive moisture.

Solarization: Cover fruit piles on the ground with thin clear
polyethylene plastic, seal edges, and allow it to heat up and
decompose in the sun for 6 to 7 days. This may not be very
effective with grapes since harvest is so late during cloudy and
cold autumn days in Oregon’s Willamette Valley.
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have been tainted by fruit that contained adult BMSB. Research is
taking place in the eastern US to determine the wine production
impacts of this new pest.
Like several other insects, such as Box Elder Bugs and the Multicolored Asian Lady Beetle, BMSB can invade houses or apartments in
the fall by the hundreds to thousands. However, these bugs are
harmless to people; although, as the name suggests, they release an
unpleasant odor when disturbed.
There are several native stinkbugs that closely resemble BMSB.
Rough Stink Bugs, Brochymena quadripustulata, and its relatives are
often found. Adult Rough Stink Bugs can be easily distinguished from
adult BMSB (Figure 1). Rough stink bugs have distinct teeth on the
edges of the thorax or “shoulders” just behind the head, and all of
the antennal segments are one color. The BMSBs have no teeth on
the edges of the thorax and the last two antennal segments have
white bands. For more details on identifying this pest, read the
ODA Pest Alert: Brown Marmorated Stink Bug.
If you find the BMSB, contact the Oregon Department of
Agriculture Invasive Species Hotline at 1-866-INVADER, or contact
Chris Hedstrom at Oregon State University (541-737-3913).

Grape Growers: Be on Watch for the Brown
Marmorated Stink Bug
Dr. Vaughn Walton, Horticultural Entomologist, OSU
The brown marmorated stink bug (BMSB), Halyomorpha halys
(Heteroptera: Pentatomidae), is an exotic insect species from Asia
that is relatively new to Oregon. Specimens have been found in
houses and home gardens of northern and southern Portland and as
far west as Hillsboro. Eastern Portland appears to contain the most
heavily infested area, and the pest has been more recently found as
far east as Oregon City and Clackamas. The BMSB has been found as
far south as Salem to Corvallis at this point. However, no commercial
agricultural damage has been found in Oregon to date.
The native range of BMSB includes China, Japan, Korea, and
Taiwan. It may have hitch-hiked on cargo and containers from Asia
to North America. BMSB is considered a major agricultural pest in
Asia where it attacks and damages a wide variety of crops, including
apples, apricots, beans, cherries, grapes, pears, peaches, and soy
beans. Several East Coast farmers, including grape growers, have
experienced heavy losses at harvest this year. In Virginia, wines

Figure 1. Identification key for the Brown Marmorated Stink Bug. Click here for a full-size version.
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assistant professor at University of Agronomy Iasi, Romania, allowed
me to develop a strong background in both research and education,
focusing on the grape and wine industry. My experience and training
will help me give full support to the wine industry on various
components of viticulture.
I will be providing periodic contributions to this statewide
Extension newsletter in collaboration with Dr. Skinkis. In addition, I
am planning to develop a regional newsletter called “Vine Snapshot”
which will focus on regional vineyard issues. As part of my Extension
role, a series of winter seminars and workshops will be developed in
order to provide growers with basic and advanced technical
information on soils, plant nutrition, irrigation scheduling, and other
areas of interest. The increasing demand for healthy vines requires a
switch from classic to sustainable viticulture practices. As an
Extension viticulturist, I will be there to help regional growers reach
their goals. As long as we all are working as a team, I am positive that
we will find a solution for any problem and push the Oregon wine
industry further.
For more information about the Southern Oregon Viticulture
Program and for contact information, please see the OSU Southern
Oregon Research and Extension Center (SOREC) website.

A New Viticulture Team Member to Help the
Oregon Wine Industry
Dr. Gabriel Balint, Viticulture Extension, OSU-SOREC
I am taking this opportunity to introduce myself to you as grape
growers, winemakers, and scientists who have worked hard to make
the Oregon wine industry a nationally and internationally renowned
grape growing region. I am the new OSU viticulturist in southern
Oregon, and I have both Extension and research duties for the grape
growing regions of southern Oregon. Since beginning my position in
late July, I have already met and talked with many of you; however,
my goal is to meet as many of you as possible to better understand
your needs.

Harvest Prep – Grapes, Nutrients, and Yeast
Dr. James Osborne, Extension Enologist, OSU
As we get closer to this year’s harvest, there are a number of
things to be prepared for that will make life easier once the rush
begins for picking, processing, and fermenting. The first thing to
consider is grape maturity and how changes in certain grape
maturity indices will alter what you do in the winery. Traditionally, °
Brix, pH, and TA are monitored to assist in harvest decisions, but
these measurable parameters do not always correspond with the
flavors, aromas, and tannins that you desire, so more subjective
assessments of ripeness are used, such as tasting the skins or seeds.
While the winemaker has some means in the winery to deal with °
Brix, pH, and TA issues, they have limited tools to manipulate grape
flavors and aromas. Even tannins can be more easily manipulated in
the winery than flavors and aromas through various maceration
techniques such as cold soaking, cap management regimes and type,
extended maceration, and addition of enological tannins. Dealing
with inadequate flavors and aromas or green and unripe flavors is
difficult. Although people often experiment with yeast strains, tannin
additions, fermentation temperature, and use of oak, there are no
guaranteed solutions to inadequate or under-ripe flavors, so trial and
error will need to be part of the process.
Nitrogen content is another grape parameter that will alter how
you handle fruit in the winery. This parameter may not be the driving
factor of when to harvest, but it will have an impact on winemaking
decisions. Nitrogen is essential for yeast growth during fermentation,
and low levels are often responsible for stuck fermentations and
production of excessive H2S. The topic of nitrogen and fermentations

Dr. Gabriel Balint started his post at the OSU Southern Oregon
Research and Extension Center in Central Point in July 2011.

I spent the last six years doing viticulture research and teaching
different viticulture topics while working on my Ph.D. at Brock
University in Ontario, Canada. My thesis research focused on the
effect of different irrigation strategies and water regimes on vine
physiology and grape quality. I also focused on understanding the
relationships among the metabolism of the water stress hormone
(abscisic acid), vine water status, and the ripening process. My
research also extended into determining the effects of field water
stress on wine sensory profiles. Climate variability in the Niagara
Peninsula gave me the opportunity to study the water stress
hormone under both hot-dry and cool-wet weather extremes. The
climate and soil variability in southern Oregon gives me the
opportunity to continue in this research area.
Prior to my PhD work in Viticulture and Enology, I earned a MSc
in Crop Protection from a joint venture program of Wye College,
University of London, England and University of Agriculture : Ion
Ionescu de la Brad, Iasi, Romania. My previous work as a researcher
at the Grape and Wine Research Station Iasi, Romania, and an
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will be discussed briefly here, but please read the October 2007 and
August 2008 articles for more detailed information. Nutritional issues
in the winery are often vineyard specific, and deficiency of nitrogen
and/or micronutrient content in apparently healthy grapes can be
very severe. The fruit yeast assimilable nitrogen (YAN) level can also
be influenced by numerous factors in the vineyard, including variety,
rootstock, nitrogen fertilization, soil, climate, and season. Some
grape varieties, such as Merlot or Syrah, naturally have lower berry
nitrogen content than other varieties such as Sauvignon Blanc or
Pinot Noir. Of course, given the right set of circumstances, all grape
varieties have the potential to produce grapes with low nitrogen
content with seasonal variations and certain vineyard management
practices. When we consider the changes of nitrogen compounds in
a grape berry over time, we see that ammonium decreases from
véraison onward while amino acid concentrations increase.
However, as extended ripening occurs with longer “hang time,”
there is a reduction in YAN that may lead to insufficient YAN
concentrations in fruit. Also, the concentration of arginine (an
important source of YAN) decreases or plateaus while the
concentration of proline (an amino acid the yeast cannot utilize)
increases as the fruit proceed closer to harvest. Therefore, the total
nitrogen content of the berry may remain unchanged, but the
nitrogen composition of the berry may change, resulting in
decreased YAN. In particular, high proline grape musts are often
associated with increased maturity and increased vine stress,
particularly water stress.
During wet years, when there may be a high incidence of rot,
YAN may decrease in the juice/must as the fungus Botrytis
consumes large amounts of nitrogen and essential vitamins such as
thiamin. Microbial spoilage by microbes such as Kloeckera and
Lactobacillus can also lead to nutrient deficiencies. In particular,
thiamin deficiency can result, and the addition of higher amounts of
SO2 to compromised fruit after processing may also decrease the
thiamin concentrations. Therefore, nutrient additions should be
considered in years where there are rot issues. It may be wise to use
nutrient additions beyond just diammonium phosphate (DAP), as this
will not replace the vitamins.
Other winery practices that can also impact YAN include the
process of saignee. During this process, the juice that is bled-off can
have low YAN; this is because there is a higher concentration of
arginine in the grape skin than the pulp while proline is more
abundant in the pulp. Therefore, juice bled-off during this process
and used to make rosé wines can have fermentation problems.
There are a number of options available for fruit nutrient
amendments. The most commonly used nutrient addition is
diammonium phosphate (DAP) which provides ammonia nitrogen.
There is also a range of commercial preparations of organic nitrogen
that contain inactivated yeast or yeast products and may also
contain DAP. These commercial products usually also contain
vitamins and lipids for yeast growth. How much YAN some of these
products provide is difficult to estimate, and it is usually
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recommended to couple these with DAP to ensure adequate YAN.
The recommended levels of YAN in a grape must to have a successful
fermentation are between 140 to 200 mg/L for a 21°Brix must and
between 250 to 300 mg/L for a 25°Brix must. These are not hard and
fast rules, as many people may have no problems fermenting juice
with much lower YAN levels then these. However, these YAN levels
have been reported by researchers to result in fermentations with
good kinetics and minimal H2S production. Also remember that not
all yeast strains are created equal, so be careful when using a yeast
strain that has a high nutrient requirement.
High YANs can also be too much of a good thing. Some recent
research has shown that nitrogen content and composition can
impact yeast-produced aroma and flavor compounds. For example,
high YAN musts were shown to produce wines with increased
amounts of ethyl acetate (nail polish remover), acetic acid, and
decreased higher alcohols. There is also some evidence that the type
of nitrogen present in the must can impact yeast flavor production.
For example, nitrogen from amino acids versus nitrogen from DAP
may impact production of certain flavor and aroma compounds
differently. As a result, the nitrogen content of your must can
influence the flavor and aroma profile of your wine. This is another
reason why measuring YAN content of your must and only making
appropriate amendments is important.
When to add nutrients can be as important as what to add.
Amino acids are not taken up equally by the yeast, as some are
needed at the beginning of the growth cycle, some later, and some
not at all. Ammonia, on the other hand, is consumed preferentially to
amino acids, so the timing of addition of DAP is critical. Because DAP
is taken up preferentially by the yeast, early additions of DAP may
delay or inhibit the uptake of amino acids, while adding nutrient
supplements all at once can lead to fermentation rates that are too
rapid and result in an imbalance in uptake and usage of nitrogen
compounds. Therefore, multiple additions are preferred. It is not
recommended to add nutrients during cold soaking as native yeast,
including Kloeckera, may consume these nutrients. Instead, add your
first addition once fermentation has begun to ensure that the
nutrients are feeding Saccharomyces. A second addition can then be
made after 1/3 sugar depletion. Nutrient additions added too late
(after half the fermentation) may not be used by the yeasts as
increasing ethanol concentration interferes with amino acid
transport. For the same reason, adding nutrients to a stuck
fermentation seldom does any good and will just result in excess
nutrients in the wine for spoilage microorganisms to consume.
Proper rehydration of your yeast is critical to ensure high yeast
viability after inoculation. There are a few basic rules you should
follow when rehydrating your yeast. Rehydration can be done in
water or a water/juice mixture. The water should be clean and
chlorine-free while the juice should not contain SO2 or pesticide/
fungicide residues. The temperature of the liquid is very important. It
should be between 35 to 40°C (95 to 104°F) to ensure proper
rehydration. After addition of the yeast, let the solution stand for 15
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to 30 minutes before stirring gently to break up any clumps. Slowly
(over a period of 5 minute intervals) add an equal amount of juice/
must to the yeast slurry. This helps the yeast adjust to the cool
temperature of the must and will prevent cold shock when the yeast
are added to the larger volume of must. Temperature differentials of
greater than 5 to 7°C between the yeast slurry and the must being
inoculated should be avoided. Do not add DAP directly to your
rehydrating yeast as DAP at this concentrated level will be toxic to
the yeast. Rather, specific rehydration nutrients are available that
can be used at this step.
There are many factors that are out of our control when it
comes to the composition of the grapes that arrive at the winery.
However, we can be prepared in the winery to deal with fruit that
may not be at optimum ripeness or nutritional composition. Other
suggestions for dealing with Botrytis or unripe fruit in the winery can
be found in a prior newsletter release, “Planning for a Challenging
Harvest.” Please contact me if you have any further questions and
best of luck this harvest.
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viticulture and enology led her to an exchange program at a French
agriculture college, followed by an internship at E&J Gallo Winery.
Allison’s continued interest in enology is what brought her to the
Enology Program at Oregon State University where she worked on
her Masters of Science degree.
Alison believes that Oregon State University was the perfect
place for her to work on her graduate degree. She loved the small
class sizes and the personal attention given to her as she worked on
her research project. Oregon State provided a welcoming
environment and allowed camaraderie amongst fellow graduate
students in the Food Science and Technology Department. “I believe
everyone in the Food Science Department was devoted to helping me
succeed.”
Allison studied wine microbiology under Dr. Osborne, specifically
working in the area of yeast and malolactic fermentation. She also
had plenty of opportunities to get out of the lab and explore the
Oregon wine country, and visit with Oregon winemakers.
“I cannot imagine receiving the same high quality education at
any other university with the same care and personal attention as I
received at OSU. I was prepared to enter the work force with all the
research experience and tailored courses I needed to be successful in
my current position.”
Currently, Allison works at White Labs, Inc., a company that
propagates beer and wine yeast for craft brewers and winemakers.
Allison maintains and grows all their house yeast strains for
production use. White Labs also houses proprietary strains for craft
breweries and wineries, which she isolates, maintains, and freezes.
She is also solely responsible for White Lab’s bacteria and
Brettanomyces labs and is the company’s wine consultant. She
enjoys working at White Labs where she can put her education to
use on a daily basis. In the future, Allison hopes to continue her
education and share her passion for fermentation science with
others.
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Alumni Spotlight: Allison Wells
Masters of Science Degree (Enology) Food Science and Technology,
OSU—Class of 2009
Allison grew up far away from the Oregon wine country and
spent most of her free time working on her small family farm.
Hailing from Indiana, she knew more about cattle and corn than wine
and viticulture. However, her fascinations with agriculture led her to
attend Purdue University and earn a Bachelors of Science degree in
Food Science in 2007.
While at Purdue, Allison enrolled in a wine appreciation course. It
was during this class that she was first exposed to enology and
viticulture and fell in love with wine science. Her interest in

Allison Wells, OSU alumnus, works at White Labs, Inc.,
developing brewing and winemaking yeasts and serves as the
company’s wine consultant.
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New OSU Extension Publications
2011 Pacific Northwest Weed Management Handbook
The PNW Weed Management Handbook is revised quarterly. Most sections are available as PDF documents on the weed handbook website: http://pnwhandbooks.org/weed/

Meadow Voles and Pocket Gophers: Management in Lawns, Gardens, and Cropland
http://www.cals.uidaho.edu/edComm/pdf/PNW/PNW0627.pdf

Growing Farms: Successful Whole Farm Management Planning Book: Think It! Write It!
http://ir.library.oregonstate.edu/xmlui/bitstream/handle/1957/23645/em9043.pdf

Upcoming Events
Northwest Center for Small Fruits Research Annual Conference – December 1-2, 2011
Portland, OR. This is a two-day event where researchers discuss project results for winegrapes and small fruits. Industry members are encouraged to attend to take part in research seminars and discussions on research priorities. For more details and registration, see
http://www.nwsmallfruits.org/conference.html.

OWRI Research Seminar Series – Fall 2011
This series features research seminars on viticulture, enology and other areas of interest within these subject areas. The seminars are held
on-campus and broadcast online as webinars on Wednesday afternoons from 3:30-4:30 PM. The first dates for this fall are delayed due to
harvest and are likely to be November 2 and 16. For more information, check out the updated schedule online at
http://owri.oregonstate.edu/content/owri-seminars.

4th OWRI Research Colloquium – Recorded media now available online!
Did you miss the OWRI Research Colloquium (Grape Day) this year? If so, you can access recorded seminars and abstracts from the event
online at http://owri.oregonstate.edu/content/owri-seminars.

OSU Viticulture Extension Online Course: Principles of Vineyard Management – January—March 2012
This is an online course offered by Patty Skinkis, OSU Viticulture Extension, for the industry and/or the public to learn about vineyard management and production principles. For full details on the 10-week course, see:

http://wine.oregonstate.edu/files/files/brochure%201%20W2012%20course(1).pdf
Space is limited; registration opens in late October.
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