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Climate Change
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VinCO 2023 – Grand Junction, CO – January 19, 2023

Why focus on climate change?

environmental factors affect vine physiology and 
vineyard production practices
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Factors of Change

• Temperature

• Season length

• Extreme heat/cold

• Risk of frost

• Precipitation/humidity

• Solar radiation

• Increasing [CO2]
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Historical Climate Change

• 900-1300 AD Vineyards in England Baltic Sea region

• 12-13th Century Europe harvested grapes 1 month later than today

• 14th Century Little Ice Age – vineyards shift to southern Europe
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Estimated 3°F change in temperature since
12th and 13th century!

International Predictions

• Spain, Portugal, S. Africa, Australia
• Problem:  Increasing heat inland

• Resolution:  Move to coastal regions and 
higher elevations 

• Europe
• Wine production moves north

to cool climate regions

• 85% reduced acreage in 

Mediterranean
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Will land and water 
be available?
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US Predictions

Acreage Reductions

• Major regions - 81% (White et al. 2006)

• Premium wine regions - 20% by 2040 
(Diffenbaugh et al. 2011)

• How?
• Reduced fruit production (quantity and 

quality)

• Lack of water availability

• Shift in phenology, creating more risk
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Temperature extremes = 
More days >95°F  

https://vineyards.com/photos/maps/USA%20Wine%20Map.png
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Jones 2007

PRESENT FUTURE SCENARIOS
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GCM= Global 
circulation models

Hannah et al. PNAS 2013

A warming climate 
shifts grape 
phenology

• 1.8°F increase = ~1 
week earlier harvest

• France 2.7°F in 20th

Century and harvest 2 
weeks earlier

How changing climate impacts the wine industry…
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Vineyard

yield, growth, fruit composition

Winery

amendments, processes, style

Sales

Price and market

Drought
Excessive heat
Freeze/Frost
Erratic rainfall

Atypical ripeness
High alcohol
Erratic fermentation

New cultivar identity
New wine styles
Changing consumer preference

https://doi.org/10.1073/pnas.1210127110/-/DCSupplemental
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Climate Change Adaptation
• How will management practices need to change?

• Which cultivars and/or rootstocks should be used?

• Will new areas be planted?

Modify

Develop

Expand

Modifying Current Vineyards
Short Term Options
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Modifying Training Systems
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Untucked or floppy VSP

Shading Fruit

Modifying Training Systems

OREGON STATE UNIVERSITY 13

“Messy” VSP

Floppy VSP
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Hanging Systems for Shading
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• lower density plantings to 
conserve water

• hanging systems with 
higher shoot density or 
double canopy

Temperature modifications

• Retrain to higher head height/fruit zone
• Frost protection

• Heat reduction from soil surface

• Vegetation on vineyard floor
• Reduced heat near soil

• Increased humidity

• Soil moisture to mediate temperature

• Water penetration (California 2023!)
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Cover crop improves water 
infiltration

Central Valley California
January 2023

Antonio Perez Ortiz

Vine Stressors and Disease Severity

Greater vine water, nutrient, and heat stress 
lead to more disease expression 
• Viruses

• Red Blotch
• Leafroll

• Grapevine Trunk Diseases 
• Botryosphaeria Die back (Bot canker)
• Esca
• Eutypa

Modified irrigation, nutrition, floor 
management will be required
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Developing Vineyards
Long-term Options
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•Cultivars
•Rootstocks
•Vine spacing
•Training System
•Site selection (move?)

Pinot noir TempranilloPinot gris Chardonnay Merlot

Wine Grape Cultivar Diversity Needed
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Q. How many different wine grape cultivars exist in the world?

Q. How many different cultivars make up the majority of wine grapes worldwide?
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Grape Cultivar Diversity 
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• Greatest diversity in Europe
• US (and New World) least diversity
• Only 12 global wine grape cultivars

Wolkovich et al. Nature Climate Change 2018

Welcome New Cultivars

Explore existing diversity or develop new?

• Existing:
• Vitis vinifera wine grapes = 1,100 varieties
• Evolved from selection pressures over 

centuries

• Developing
• Takes 20-30 years or more!
• Unknown suitability to new environments, 

production

OREGON STATE UNIVERSITY 21

https://doi.org/10.1038/s41558-017-0016-6
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Rootstocks for the Future

• Rootstocks allow flexibility
• Poor soils

• Drought

• Pest pressures

• Suitability needs further testing
• Trials in progress throughout US, World

• CO, CA, OR, WA, TX, MO, etc.
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101-14 not ring 
nematode resistant

Vegetative cycle: 
1=shortest, 4=longest

Nematode data:
1=highly susceptible
2=susceptible
3=moderately resistant
4=resistant

All others:
1=lowest, 4=highest

From Grapevine Rootstocks for Oregon Vineyards, OSU Extension
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Christensen et al. 2003
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3-year averages 
Dotted line = 
average across all 
rootstocks

Vine Size 

Yield

Lambert et al. 2008, California Agriculture

14 rootstocks
3 cultivars 

3 soils (vineyards)

https://doi.org/10.3733/ca.v062n04p202
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OSU Rootstock Research
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101-14

1103P

110R

125AA

140R

161-49

1616

3309C

420A

44-53

5BB

5CTE

8BTE

99R

BOER

GRAV

own-rooted

Riparia Gloire

Schwarzmann

SO4

Most drought-tolerant 
• 125 AA
• 1103 P
• 140 Ru
• 110 R
• 5 BB
• 8 B

Least drought-tolerant 
• Riparia Gloire
• 101-14
• Schwarzmann
• Gravesac

Impacts on Vine Growth – Pruning Weight (OR)
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Rootstock p<0.0001
Year p<0.0001

Above optimum PW 
(High Vigor)

1616

5 BB

161-49

125AA

Below optimum PW 
(Weak Vines)
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Riparia Gloire

Optimum zone
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Results – Harvest Yields
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Means (+SE)
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Harvest Yields (3 year average, 2019-2021)

Rootstock p<0.0001
Year p<0.0001

420A, 5BB, 1103 P 
higher yields than
• Riparia Gloire
• 44-53
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Rootstock p<0.0001
Date p<0.0001

1103P, 1616

101-14, RG, 3309 

M
o

re w
ater stress
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Vineyard Design

• Row Orientation

• Row and vine spacing

• Training system

• Head height

• Irrigation methods

• Permaculture techniques

Source:  Sudarshana et al. Phytopath. 2015

Grapevine Viruses

More than 80 viruses of 
grapevines!

• Red Blotch 
• Leaf Roll 
• Fan Leaf

Pinot gris Virus
• Grapevine virus A
• Grapevine virus B
• Rupestris stem pitting
• Tomato Ring Spot Virus
• Many more…

Need to start with clean 
plant materials!
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Plant Materials - Certified or not?

• Certified plant materials

• Propagated from mother vines that are part of a state certification program.

• Certification program has protocols to evaluate and test vines for viruses and other diseases 
of importance.

• Tested only for known viruses listed in state certification program.

• Not all are free of crown gall.

• Non-certified materials

• Not guaranteed to be free of viruses or diseases of concern.

• Not propagated from vines under strict evaluation of a certification program.

• Buy at your own risk.

• Often “new” cultivars or  those that lack wide commercial significance are not certified.

Learn more at:

National Clean Plant 
Network for Grapes

http://ncpngrapes.org/
http://ncpngrapes.org/
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Summary

• Develop for changes
• Increased temperatures
• Drought
• Erratic rainfall/storms
• Frost/freeze
• Shifting grapevine phenology

• Methods to adopt
• New varieties
• Rootstocks
• Training Systems
• Vineyard design
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Interested in 
learning more?
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www.asev.org

ASEV membership:
Access to recorded sessions from 

Viticulture Climate Change 
Session in 2022!

https://www.asev.org/overview/climate-change-symposium-part-2-enology
https://www.asev.org/
https://www.asev.org/asev-membership
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Questions?
Patty Skinkis, PhD

Dept of Horticulture

Oregon Wine Research Institute

patricia.skinkis@oregonstate.edu

owri.oregonstate.edu


