Oregon Winegrape Industry (2013)
•
•
•
•
•
•

25,448 planted vineyard acres
>50,000 tons harvested
$116 million production value
905 vineyards, 545 wineries
60% acreage – Pinot Noir
Small family farms producing artisan wines

Data and photo from Dr. Patty Skinkis, OSU
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Research and Extension
at OSU and ARS

Viticulture – Grapevine Sciences

Wine Sciences

Pests & Diseases

Viticulture Research: cultural and genetic
• Impact of canopy management practices including severe leaf removal,
lateral removal, and cluster thinning on vine growth and fruitfulness, and
fruit chemistry
• Understand, manage and develop parameters for vine balance in Oregon
through vineyard floor management, vine nutrition, proper yield
management, developing tools to quantify canopy architecture, and
understanding the roles of nitrogen and carbon in vine reproduction and
vegetative growth
• Understanding the genetic basis and role of seed chemistry and auxins in
the fruit ripening process as a key to guiding grapevine breeding strategies
to improve grape quality.
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Viticulture Research: water, soil, and nutrition
• Optimizing vine-water use efficiency by measuring sap flow, whole-canopy
transpiration, and water vapor fluxes, and develop irrigation scheduling models based on
relationships between micro-meteorological data, canopy size, whole vine/vineyard water
use, and soil/vine water status

• Understand and manage grapevine nutrition (N,P,K) and refine leaf and
petiole nutrition guidelines vine to optimize fruit quality and production
• Assessing the diversity and function of arbuscular mycorrhizal fungi in
vineyards, and the impact of farming practices and nematodes on roots
and mycorrhizal functions
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Enology Research
• Wine microbiology:
• Contribution of yeast behavior and mechanisms that regulate yeasts
before, during and after fermentation, and their impact on wine quality.
• Understanding the role of Sacchromyces and non-Sacchromyces yeasts
in simultaneous fermentations, and during pre-fermentation maceration
on the development of wine flavor and aroma compounds.
• Preventing and controlling wine microbial spoilage by determining the
relationship between different strains of bacteria and the antagonistic
and stimulatory relationship between Oenococcus oeni and
Brettanomyces
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Enology Research: wine chemistry and sensory analysis
• How grape aromas and flavors are influenced by deficit irrigation, vine
nutrition (particularly N,P,K), vineyard floor and canopy management
practices (e.g. leaf and crop removal). Also developing phytochemical
analytical methods and tools to define and quantify wines made using
these treatments.
• How the amount and contact time of lees affects the development of
volatile sulfur compounds in wine during barrel aging
• Measuring chiral aroma compounds in aromatic white wines
• Quantification of anthocyanins and methoxypyrazines in red wines
• Effects of wine closures on the development of volatile sulfur
compounds during post-bottling wine aging
• Understanding atypical aging or “vine stress syndrome” in Pinot noir
(development of tequila-like aromas and flavors)
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Enology Research: chemistry and wine sensory analysis
Wine sensory analysis and perception:
•Linking viticulture and wine making practices to wine quality and how these affect
wine maker and consumer preferences
•Connecting wine chemical composition to the sensory perception of wines

Health benefits:
•Defining grape and wine components linked to health
•Identifying bioactive compounds in pigmented fruits
Other:
•Sustainable and value-added uses for grape pomace
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Future Research Ideas in Enology
• Understand the impact of variable seasonal climatic conditions on native
yeast populations
• Study wine microbial interactions that can either inhibit or encourage
the growth of certain microorganisms during wine making
• Determine mechanisms for yeast activities before, during and after
fermentation and the potential for yeast management in the vineyard
and cellar
• Develop non-destructive and simple methods for phenolic analysis that
are reliable and operator friendly
• Investigate the role of chemical composition in various critical mouth feel
parameters in wine
• Develop predictive models based on chemical composition for the
outcomes of wine quality and consumer preferences
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Future Research Ideas in Viticulture
• How seed interaction with environmental conditions influences ripening,
and how this will affects whole plant physiology
• The effects of increasing canopy sun exposure on fruit quality and yields
• How to improve sustainable management practices for vegetation, soils
and overall vine health
• Understanding the impact of water stress on vine physiology at different
times of the growing season in non-irrigated vineyards by examining
stomatal behavior, vine water potential, nutrition (e.g. carbon and
nitrogen), and growth responses
• Develop mechanized methods to accurately and efficiently quantify canopy
leaf area with a long term goal of defining metrics of vine balance
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Pacific Northwest Regional Center of Excellence
Dedicated to growing fine wines on both sides of the river
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Viticulture and Enology Research Personnel at OSU/ARS
• Viticulture:
•
•
•
•
•

Dr. Laurent Deluc (horticulture/Corvallis)
Dr. Vinay Pagay (horticulture/SOREC)
Dr. Paul Schreiner (USDA-ARS/Corvallis)
Dr. Patty Skinkis (horticulture/Corvallis)
Dr. Julie Tarara (USDA-ARS/Prosser)

• Enology:
•
•
•
•
•
•
•
•

Dr. Alan Bakalinsky (food science/Corvallis)
Dr. Balz Frei (Linus Pauling Institute/Corvallis)
Dr. Jungmin Lee (USDA-ARS/Parma)
Dr. James Osborne (food science/Corvallis)
Dr. Michael Qian (food science/Corvallis)
Dr. Neil Shay (food science/Corvallis)
Dr. Elizabeth Tomasino (food science/Corvallis)
Dr. Yanyun Zhao (food science/Corvallis)
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