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Pruning severely winter-damaged grapevines in Michigan

Many grape cultivars that normally survive Michigan winters with little to no damage may
have sustained extended levels of damage. Once the damage is assessed, the
challenge is to take the necessary steps for the 2014 growing season.

Posted on April 25, 2014 by Paolo Sabbatini (http://msue.anr.msu.edu/experts/paolo_sabbatini),
Michigan State University Extension, Department of Horticulture

The 2013-2014 winter in the Midwest and Eastern United States was impacted by the polar
vortex; extreme cold temperatures that normally float around the poles year-round, but
“thanks” to climate change are unfortunately propagated farther, transporting warmer air to
the North Pole and polar air into lower latitudes, directly in our vineyards. Temperatures
plunged into the sub-zero digits and the extended duration of the cold events severely
impacted the cold hardiness of the vines. Many cultivars that normally survive our winters
with little to no damage may have sustained extended levels of damage. The extent of the
damage will depend mainly on cultivar and location. This winter will show dramatic
differences between cultivars and the spring will reveal what type of damage (bud, trunk,
and vine death) growers will have in different vineyard locations. Once the damage is
assessed, the challenge is to take the necessary steps for the 2014 growing season.

Reports of the extent of winter injury in vineyards across the Midwest and Eastern United
States are rolling in. In Ohio, almost 98 percent bud damage is reported on vinifera grapes,
with hybrids at 60 percent and American grapes at 30 percent. Even cold-hardy grapes are
extensively damaged. In New York, the average vinifera bud damage, as surveyed by the
Cornell Extension (http://www.cce.cornell.edu/Pages/Default.aspx) team, is 67 percent. However,
the level of damage varies depending on vineyard location. For example, in Pinot noir, bud
damage ranges from 18 to 100 percent, depending on vineyard site.

This year, the strategy for coping with the extensive winter injury should start with delaying
pruning as long as possible during the dormant period. The delay should be used to assess
the extent of winter injury and then adjusting the pruning strategies in relation to bud and
vine damage and mortality levels. Therefore, before pruning grape growers should carefully
evaluate each cultivar for bud damage.

Each bud or node is a compound bud or a complex of three primordia. The primary
primordia, or “primary bud,” is the largest meristematic tissue in the middle of the compound
bud. On each side of the primary bud, the secondary bud is located towards the base of the
cane while the smallest, generally not-fruitful, tertiary bud is located towards the apical
portion of the cane. For most of the varieties grown in the East and Midwest, the primary
bud is carrying 70-75 percent of the cropping potential of the compound bud (primary +
secondary + tertiary).
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Knowing this simple bud morphology and making cross-sectional cuts with a sharp razor
through the bud, growers will be able to identify the health status of each primordium in the
complex compound bud. If the buds are alive and healthy, they should be green; brown or
black is unfortunately an indication of mortality (Fig 1.).

Figure 1. Cold injury to grape buds and canes. A) Healthy compound bud; B) Discolored tissues
indicating injury to primary bud; C) Compound bud with cold injury to primary, secondary and
tertiary buds; D) Healthy cane tissues; E) Moderate cold injury to cane indicated by discolored
cambium tissues; F) More advanced symptoms of cold injury to cane. Photo credit: Paolo
Sabbatini, MSU

How many buds need to be sliced is related to the amount of damage that the vineyard
suffered. If in your first sample of 40-50 buds they are all dead (brown-dark), the chances of
finding living buds is very slim; therefore probably there is no need to continue the
assessment. Contrarily, when the results are highly variable (alive and damaged in different
samples coming from the same cultivar and the same vineyard location) to have a
statistically better idea of the level of damage, the number of buds that Michigan State
University Extension (/) is suggesting to check is about 100. If the vineyards are not uniform
(different vine size, slope, soil), it is better to keep samples from vines/areas separated to
evaluate the potential impact of those variables. When the assessment of bud damage is
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complete, the next step is to adjust the pruning strategy for the 2014 season accordingly.
General suggestions are reported in Table 1.

Table 1. Suggested pruning strategies in relation to different levels of bud
mortality.

Bud

mortality Suggested strategy

(%)

10-15 No need to adjust your winter pruning.

Leave a higher number of buds (+20-30%) at winter pruning; e.g. prune
20-50 to 4-5 bud spurs rather than the standard 2-3 bud spurs and/or leave
more spurs/canes per vine.

60 Double the number of buds of your standard pruning strategy

More than

60 No dormant pruning or just reestablish the bearing structure of the vine

A classical recommendation in cool-cold climate viticulture is to prune cold-hardy cultivars
first and the most cold tender varieties (Vinifera) last. Generally, secondary bud mortality is
similar to that of the primary bud for each single variety. However, some indication of
secondary buds percentage is important, especially when primary bud mortality is above 60
percent. When bud mortality is over 70 percent, pruning efforts should be directed to
reestablish the fruit-bearing zone of the vines and balance the growth of the vines during
the spring and the summer.

When vines are severely damaged, base buds close to pruning cuts have the potential to
break bud and grow. This physiological phenomenon is very useful for increasing the
number of shoots per vine during the spring and consequently increasing the total leaf area.
Having a higher number of shoots in established vines with large root systems and plenty of
reserves in the permanent structures of the vine will avoid excessive shoot growth (bull
canes). Vigorous shoots tends to have long internodes and poor lignification, which makes
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them less resistant to winter injury and poor choices for next year’s pruning (both cane and
spur pruning).

The extreme cold during this winter could also have permanently damaged cordons and
trunks. Injured cambium tissues will be brown to black (Fig 1). When damage on permanent
cordons is assessed, the pruning effort should be directed at reestablishing the structure of
the vine. Renewal canes from the base of the trunks are the best option for replacing
injured bearing structure. Severely injured trunks need to be replaced because in cool and
cold climate locations, they are very sensitive to crown gall disease, especially vinifera
cultivars, and because diseased portions of the vine need to be removed and replaced with
new, healthy tissues.

Severely winter-damaged vines often have shoots called suckers coming from the base of
the vine. Sometimes due to very extensive damage, the suckers could be the only resource
for leaf area for the vines in the spring. Several extension bulletins and growers’ experience
suggest that the suckers should not be removed or thinned to one or two per vine. Instead,
the better option is to leave at least five or six suckers and to try to guide their growth
towards the trellis system. Other suckers, if present, can be allowed to grow without
training, leaving them on the ground, for multiple reasons: they are source of additional
photosynthetic leaf area resulting in additional carbon production during the summer, and
they will help prevent excessively vigorous growth on the potential replacement canes.
Again, overly vigorous growth will compromise their potential of surviving the following
winter.

The 2013-2014 winter was a forceful reminder that cultivar choice and site selection are still
the most important tools we have against low winter temperatures, which are typical of our
viticultural regions in the Midwest and Eastern United States. While we need to prune vines
to mitigate damage as best as possible for the 2014 growing season, we should also keep
in mind the 2015 season and crop, and the effect our choices during pruning and training
will have on it.

Several viticultural strategies can mitigate the impact of winter cold:

» Using multiple trunks, sometime defined as “spare-parts viticulture.”

» Always having replacement canes (suckers) growing under the vine, which is
fundamentally important for grafted Vinifera cultivars.

» Covering the graft union with soil during the winter.
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Figure 2. Multiple trunks provide a protection to extreme cold temperature and for varieties
particularly sensitive to cold. A = Vinifera and B = Hybrid. Not all the trunks of a multi-trunked
vine would be killed during a harsh winter. Damaged trunks are removed and the trunks that
survived are the bearing structure fir the following spring. For cold-hardy varieties or in
viticultural regions or sites characterized by moderate winter minimum temperatures, two trunks
are adequate. Photo credit: Pat Murad, MSU

Covering and uncovering vines every year is very labor intensive, but the most efficient
technique to guarantee vines and fruiting canes survival for the following season.
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Figure 3. Insulation of the graft union in Vinifera vines with soil or mulch by hilling up above the
graft union. This method is going to provide the best protection from cold injury, especially to the
graft union area and those viable scion buds above the union. Image from: MSU Extension

Bulletin E2930
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In 2012, the USDA (http://www.usda.gov/wps/portal/usda/usdahome)  released a new plant
hardiness zone map because of the need to be in line with the temperature increase
around United States. We are using the extra heat and the longer growing season to ripen
cultivars that were impossible to grow only a few decades ago in cool and cold climate
viticulture. Unfortunately, this warming trend is also producing extreme winter cold
temperatures (polar vortex) and going back to the basic methods of grapevine protection
during the winter is our best option to keep a sustainable grape industry in the Midwestern

and Eastern United States.
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This article was published by Michigan State University Extension (http://www.msue.msu.edu).
For more information, visit http://www.msue.msu.edu (http:/www.msue.msu.edu). TO have a
digest of information delivered straight to your email inbox, visit
http://www.msue.msu.edu/newsletters (http://www.msue.msu.edu/newsletters). To contact an
expert in your area, visit http://expert. msue.msu.edu (http:/expert. msue.msu.edu), or call 888-
MSUE4MI (888-678-3464).

Related Events

EPA WPS Outreach Sessions

(http:/msue.anr.msu.edu/events/epa_wps outreach sessions 3)

Feb 17, 2017 — Feb 17, 2017 | MSU Northwest Michigan Horticulture Research Station, 686
S. Center Highway, Traverse City, Ml 49684

2017 Winter Grower Produce Safety Course
(http://msue.anr.msu.edu/events/2017_winter_grower_produce_safety course_2)

Mar 8, 2017 | Southwest Michigan Research & Extension Center, 1791 Hillandale Road,
Benton Harbor, Ml 49022

Newest Economic Realities in Agriculture: Building Your Farm’s Plan
(http:/msue.anr.msu.edu/events/newest economic realities in_agriculture building your farms
Mar 8, 2017 — Mar 8, 2017 | Kellogg Hotel and Conference Center, 219 S. Harrison Rd,

East Lansing, M| 48824 - Lincoln Room

< >

2017 Spring Grower Produce Safety Course
(http://msue.anr.msu.edu/events/2017_spring_grower_produce_safety_course)

Mar 16, 2017 | Hart United Methodist Church, 3808 S. State Street, Hart, Ml 49420

2017 Spring Grower Produce Safety Course
(http://msue.anr.msu.edu/events/2017_spring_grower_produce_safety course_1)

Apr 3, 2017 | Kent County MSU Extension, 775 Ball Ave., NE, Grand Rapids, Ml 49503
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Related Articles

Registration now open for 2017 Highland Ag and Natural Resources
Conference
(http://msue.anr.msu.edu/news/registration_now_open_for 2017_highland_ag_and_natural_resou

February 2, 2017 | Erin Lizotte | Join us in Cadillac as we address what’s next for Michigan
agricultural production and resource management.

< >

Vinevard manager survey to measure interest in novel cold protection
practice (http:/msue.anr.msu.edu/news/vineyard_manager_survey)

February 1, 2017 | Paolo Sabbatini | Input from wine grape growers through this survey
will help researchers determine interest in a method to protect popular grape varieties from
extreme cold.

Eastern Michigan labor meetings for produce growers and dairies
(http://msue.anr.msu.edu/news/eastern_michigan_labor_meetings_for_produce _growers_and_dai

January 31, 2017 | Ben Phillips | Labor was a limiting factor for producers in 2016.

< >

New webinar series for beginning farmers will begin January 2017
(http:/msue.anr.msu.edu/news/new_webinar_series for beginning farmers will begin january 2

January 22, 2017 | Jim Isleib | The Beginning Farmer Webinar Series generated new farm
businesses and employment opportunities. A new series will begin Jan. 30, 2017.

< >

FAQ regarding new Worker Protection Standards changes
(http:/msue.anr.msu.edu/news/faq_regarding new_worker_protection_standards_changes)

January 17, 2017 | Heidi Lindberg | Frequently asked questions regarding the new Worker
Protection Standards requirements for medical evaluations and fit testing for respirator use.
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Related Resources

Fertilizing Fruit Crops (E0852)

(http:/msue.anr.msu.edu/resources/fertilizing fruit crops e0852 1)

Eric Hanson (http://msue.anr.msu.edu/experts/eric_hanson)| Fruit trees and vines require the
following mineral elements for satisfactory growth and production: nitrogen (N),
phosphorus (P), potassium (K), magnesium (Mg), calcium (Ca), sulfur (S), boron (B),
chlorine (Cl), copper (Cu), iron (Fe), manganese (Mn), mo

Grape Rootstocks for Michigan (E3298)

(http://msue.anr.msu.edu/resources/grape_rootstocks_for_michigan_e3298)

R.L. Perry , and P. Sabbatini | Michigan vineyards need rootstocks that provide some
cold tolerance while also resisting Phylloxera and nematodes. This 8-page bulletin
suggests the best standard and experimental options.

Integrated Pest Management Scouting in Perennial Agricultural Crops
(E3295) (http://msue.anr.msu.edu/resources/pest_scouting_in_perennial_crops_e3295)

Erin Lizotte (http://msue.anr.msu.edu/experts/erin_lizotte)
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