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Update on the Freeze and Grape Injury:

By Imed Dami, Diane Kinney, Shouxin Li, and Greg Johns, OSU

Winter injury status:

In the previous issue (10 January 2014) of OGEN, we posted minimum temperatures across Ohio. Also,
we indicated that weather conditions were not optimum for maximum vine cold hardiness.
Unfortunately, our fears were confirmed this week. Students and staff in our program in Wooster and
Greg Johns in Kingsville collected canes from different varieties to get an early estimate of damage. The
findings are disastrous thus far. Almost all vinifera varieties (from sensitive to most cold hardy) suffered
100% bud damage including primary, secondary and tertiary buds in both locations of Wooster and
Kingsville. As expected hybrids suffered less damage and natives and Minnesota varieties sustained the
least damage. The table below shows results from several varieties grown at the research vineyard in
Kingsville (we thank Greg Johns for providing these results).

Variety % Primary bud damage in Kingsville (-13F)
Cabernet franc 100
Chardonnay 100
Gamay noir 100
Pinot gris 100
Regent 95
Traminette 80
Arandell (NY95.0301.01) 56
Frontenac 10
Concord 20
What to do?

e The OSU Grape Team will conduct 3 workshops to address the recent freeze events and how to
assess winter injury and manage vines. Dates and locations are listed below (see Winter Injury
Workshops). If you plan to attend, you may bring canes from your vineyard to practice cutting buds.

e Some growers indicated that they already started pruning. It is very critical that you sample canes
and assess damage first. Don’t use the 2009 minimum temperature as a reference and assume that
your vines are fine because it did not get that cold this time around.

e Follow these guidelines for bud damage assessment:

o

Collect enough canes to yield 100 “representative” nodes per variety. By representative, |
mean evaluate nodes that you would otherwise retain as spurs or canes when pruning.

Place canes indoor to thaw for 48 hours.

Using a sharp razor blade, cut across the bud tip at a third or half of its height.

Visually assess if the primary bud (largest size) is alive (green color) or dead (brown).
Evaluate the status of secondary and tertiary buds as well.

A data sheet could be used to record and compute bud mortality as a percent.

Conduct bud damage assessment for each variety separately and sometimes for each block of
same variety separately (for example one block of chardonnay on top of the hill will likely
have different bud damage than a block of same variety at the bottom of the hill).



Pruning adjustment:

Follow these guidelines on how to adjust pruning based on bud damage:

o If primary bud damage is less than 15% then no adjustment of pruning is needed.

o If primary bud damage = 15 to 34% then leave about 35% extra buds. For example if you
prune to leave 30 buds/vine, and bud damage = 20% then leave an extra 35% or 40
buds/vine.

o If primary bud damage = 35 to 50% then double the number of buds retained.

o If primary bud damage >50% then it is best to minimally prune vines by hedging. Please read
the article below on hedging (Pruning Grapevines after Winter Injury).

We expect to see vascular tissue damage as well. In that case, assessing cane damage would help
estimate the extent of damage in older wood including cordons and trunks. The likelihood of cordon
and trunk damage increases at the 75% damage or higher. You need to watch those vines closely in
mid spring to assess the extent of trunk damage.

Convert pruning from cane to spur pruning to increase the number of live buds per linear foot of
cordon. This is one of the most common mistakes | observed in vineyards where growers continue to

cane prune despite severe bud damage. Cane pruning is not recommended in this case.

Sources of Information on Winter Injury:

We strongly recommend obtaining a copy of the “Winter Injury to Grapevines and Protection
Methods”, MSU E2930 (online order: www.emdc.msue.msu.edu). It an excellent source of
information on vine hardiness, winter injury, and how to protect vines from winter injury. This book
isa MUST in your grape library.

Appended is an article entitled “Pruning Grapevines after Winter Injury” that Dr. Dami published in
“Wines and Vines” trade magazine back in 2012. Wines and Vines graciously gave us permission to
post in our newsletter. If you prefer to read it on their website, here is the link:
http://www.winesandvines.com/template.cfm?section=features&content=98678

Amore technical article entitled “Assessment of Winter Injury in Grape Cultivars and Pruning
Strategies Following a Freezing Stress Event” is also a good read and published in the American
Journal for Enology and Viticulture (2012. Volume 63: 106-110). See a summary below. Contact me
if you wish to read the full article:

Abstract: Extreme subfreezing temperatures occurred in January 2009 throughout the grapegrowing regions
east of the Rocky Mountains. In Ohio, temperature lows ranged between -22 and -31°C, which were considered
critical for grapevine productivity and survival. A statewide survey was conducted to assess bud injury in more
than 30 cultivars grown at research and commercial vineyards. A pruning study was also conducted at the
research vineyard located in Wooster, Ohio, where Vitis vinifera Pinot gris sustained ~90% bud injury after
exposure to -26°C. The objectives of the pruning study were to evaluate various pruning strategies and to
identify the best pruning practice for a rapid vine recovery. Pruning consisted of four treatments with increasing
buds retained per vine. Winter injury assessment showed the greatest bud injury in the sensitive cultivars of Vitis
vinifera and the least injury in new hybrid and American cultivars. Cordons, trunks, and whole vines also
sustained winter injury, but there were no differences among the pruning treatments. Yield increased and cane
pruning weights decreased with decreasing pruning severity resulting in unbalanced grapevines from all
treatments except the 5-node hedging treatment. Furthermore, there was no negative carry-over effect of pruning
type on bud fruitfulness in the subsequent year. It was concluded that even though pruning had no physiological
impact on vine recovery following extensive winter injury, 5-node hedging is recommended for practical and
economic reasons.
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Winter Injury Workshops:

As you are all aware, the Polar VVortex experienced earlier this month brought extreme low temperatures

to the entire state of Ohio. Any time we experience these extreme cold temperatures it is necessary to

ﬁ\]/aluate buds and canes for injury. Pruning adjustments are often necessary to help vines recover-and
rive.

We will be offering 3 workshops throughout the state where we will share with you how to evaluate
your own vineyards for injury and discuss pruning adjustments when injury is evident.

1) January 23, 2014, 1-3 pm to be held at:
OSU Extension
39 Wall Street
Jefferson, OH 44047

This workshop will cover Winter Injury Assessment and Managing/Pruning grapevines after
damage. There will be hands-on demonstration of cutting buds. Bring canes o practice.

Prior to the workshop, a Mechanical Pre-pruner Demonstration will be held at Ferrante Winery
and Ristorante at 11 am. You’re welcome to attend.

Ferrante Winer
5585 N. River Rd. W.
Geneva, OH 44041

This workshop is FREE. But, please pre-register with Diane Kinney at (330)263-3814 or by
email at kinney.63@osu.edu

2) March 4, 2014, 1-3 pm to be held at:

OSUE-South Centers
1864 Shyville Road
Piketon,"OH 45661

This will be combined with the Small Fruit Production Workshop and will cover Winter Injury
Assessment and managing /pruning grapevines after damage.

There is a charge for this event. Please contact Charrisa McGlothin at (740)289-2071 ext 132 or
by email at mcglothin.4@osu.edu

3) March 6, 2014, 1-3pm to be held at:

OARDC-Shisler Center
1680 Madison Avenue
Wooster, OH 44691

This workshop will cover Winter Injury Assessment and Managing/Pruning grapevines after
damage. There will be hands-on demonstration of cutting buds. Bring canes o practice.

This workshop is FREE. But, please pre-register with Diane Kinney at (330)263-3814 or by
email at kinney.63@osu.edu
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Grapegrowing

Pruning Grapevines After Winter Injury

Hedge pruning shows advantages in Ohio trial conducted with Pinot Gris

By Imed E. Dami

xtreme low temperatures in winter
can cause significant economic
losses to grape production by
substantially decreasing yield and
fruit quality and increasing the cost of
production. It can cost an estimated $155
to retrain or replace a dead grafted Vitis vin-
ifera vine. Because extreme freezing events
do not occur on a frequent basis, little
research has been conducted on the best
pruning strategies for optimum grapevine
recovery. While reports from Washington
state describe how to deal with winter-in-
jured, own-rooted vinifera vines, there is no
such published research on grafted vinifera
grown in the eastern United States.
Growers typically respond to extensive
winter injury by bypassing pruning alto-
gether. Growers assume there will be major
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Wine East HIGHLIGHTS:

Sub-freezing temperatures in Janu-
ary 2009 prompted a study of how
pruning affects vines damaged by
winter injury.

Methods tested included no pruning,

spur pruning, two-node hedging and
five-node hedging.

L T T A EL ] TR e D T eI s S

While pruning strategies did not
physiologically affect vine recovery
following 90% bud injury, hedge
pruning resulted in a moderate crop
that ensured future vine balance.

crop losses as a result of winter injury and
thus reduce production costs by minimizing
cultural practices such as pruning.

----------------

Following winter injury, the primary goal
of a grower is to conduct cultural practices
that bring the vineyard back to full produc-
tion with minimum cost and without sacri-
ficing vine health and fruit quality. Among
the early and most critical cultural practices
is pruning adjustment. The appropriate
pruning strategy will depend on the extent
of primary bud injury. Therefore, an assess-
ment of primary bud injury prior to pruning
is an important step.

The beginning

In January 2009, extreme sub-freezing
temperatures occurred east of the Rockies
throughout grapegrowing regions in Il-
linois, Indiana, lowa, Minnesota and Mis-
souri. In Ohio, temperature lows ranged
between -8°F and -24°F, which were
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Pinot Gris vines were inspected after pruning in May 2009. Control vines (left) weren’t pruned. Also pictured: five-bud (center) and two-bud hedging.

considered critical to vinifera productivity

and survival.

This study was initiated to take advantage
of that natural freezing event and address
the lack of information about the above is-
sue. The specific objective was to evaluate
various pruning strategies of one vinifera va-
riety that sustained extensive winter injury,
Pinot Gris, and eventually to identify the
best method of pruning to recommend to
commercial growers.

Pinot Gris vines trained to a bilateral cor-
don system and typically spur pruned were
exposed to vineyard temperatures of -15°F
on Jan. 15, 2009, at the OARDC Research
vineyard in Wooster, Ohio. Four pruning
treatments were applied in March:

1. Spur pruning (standard): consisted of
retaining six nodes per foot of cordon;

2. Two-node hedging: consisted of hedging
canes to two-node spurs and retaining
all spurs;

3. Five-node hedging: consisted of hedging
canes to five-node spurs and retaining
all spurs;

4. No pruning.

Cane pruning was not included be-
cause it already is known that vines per-
form poorly when cane pruned following
winter injury. Winter injury also was mon-
itored in August 2009 by further assess-
ing the vascular tissue injury in cordons
and trunks. At harvest, yield components
data were collected. To determine carry-
over effects of the 2009 winter injury,
the study continued in 2010 to assess
vine recovery after returning to normal
pruning practices.

Since no significant bud injury occurred
during the second year, all vines from all
treatments were pruned similarly and back
to the standard spur pruning (six nodes
per foot of cordon.) Pruning duration and

weight of 1- and 2-year-old wood were
determined. Pruning weights of 1-year-old
wood (i.e., canes) were used to determine
the Ravaz index (RI) as the ratio of crop-
to-cane pruning weight. The numbers of
count buds and clusters per vine were re-
corded in 2010 to assess whether pruning
treatments affected bud fruitfulness (ratio
of clusters to count buds.)

The results

In May 2009, the no-pruning treatment
resulted in the earliest and most vigorous
growth, whereas spur pruning had the
latest and weakest; hedge pruned were
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intermediate (see photos above), resem-
bling early canopy development observed
in minimally pruned vines. In July and
August 2009, we also observed the so
called “mid-summer vine collapse,”
which took place pre-veraison through
post-veraison and consisted of leaf wilt-
ing and shoot collapse in a portion of
the cordon (partial collapse) or whole
vine (total collapse.) (See photos on page
64.) It is an indicator of vascular damage
including phloem, xylem and even cam-
bium tissues. The assessment of cordon,
trunk and whole vine injuries confirmed
vascular damage and that cordons, trunks
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and whole vines sustained winter injury, but there were no dif-
ferences among the pruning treatments (even though there was a
trend with non-pruned vines sustaining the most injury.)

As expected, at harvest non-pruned vines had the highest num-
ber of clusters and yield (4.8 tons per acre), and spur-pruned
and two-node hedge-pruned vines had the lowest (0.6-0.7 tons
per acre); cluster number and yield in five-node hedging were
intermediate (2.3 tons per acre.) In other words, the higher the
pruning severity, the lower the yield; thus the yield response was
attributed to pruning severity rather than to freezing injury. How-
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ever, vine size (expressed as pruning weight of 1-year-old wood)
was the smallest in non-pruned vines and the largest in the
remaining treatments. All pruned vines were within the optimal
range; non-pruned vines were below the optimal range and thus
considered out of balance.

Further, non-pruned vines had the highest Rl and were over-
cropped; spur and two-node hedged vines had the lowest Rl and
were under-cropped; the five-node hedged vines were balanced
since Rl value was within the ideal range. As predicted, it took
the least time to prune and remove wood from the trellis with
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The appearance of the canopy and clusters involved in the two-node hedging treatment (left) differed from the spur-pruned treatment at right.

spur pruning treatment, and the most time with non-pruned and
five-node hedged vines.

The second year

In year two, the goal was to re-establish spurs in the vicinity of the
cordons. Therefore, pruning involved removal of 1-year old canes as
well as misplaced 2-year old wood. It was not always possible to have
two-node spurs spaced evenly on the cordons since some were dead.
By focusing on bringing spurs as close to the cordon as possible, some
treatments ended up with uneven number of spurs and thus an uneven
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number of buds per vine. As a result, count buds were the lowest in
non-pruned vines and highest in the two-node hedged vines.

Total shoots per vine followed the same trend as count buds and
was directly influenced by count shoots. Total cluster count per vine
also was influenced by the total shoots per vine and was lowest in
non-pruned vines and highest in spur and two-node hedged vines.
However, bud fruitfulness in 2010 was not affected by pruning
treatments applied in 2009. Therefore, it is suggested that there
is no carry-over effect of pruning type after winter injury that might
negatively affect fruitfulness in the following season.
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Pinot Gris collapsed mid-summer 2009 due to winter injury. Some vines experienced partial vine collapse (left) and others (right) total vine collapse.

In conclusion, the various pruning strategies did not physiélogi-
cally affect the recovery of Pinot Gris following approximately
90% bud injury. Our findings concur with previous reports from
Washington state that show no effect of pruning on vine survival in
cold-injured Merlot vines.

Practically, though, when vines sustain extensive primary bud
injury, hedge pruning is advantageous over non-pruning or standard
spur pruning because a moderate crop can be harvested in the
same year following winter injury that ensures the maintenance of
vine balance and rapid retraining and reestablishment of renewal
spurs during year two. The practice of hedge pruning to five-node
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spurs is, therefore, recommended on cultivars that sustain extensive
winter bud injury. E&

Dr. Imed E. Dami is associate professor of Viticulture and Extension
Specialist in the Department of Horticulture and Crop Science, Ohio State
University Agricultural Research and Development Center in Wooster, Ohio.
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