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Interaction of cold hardiness and dormancy
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Cold hardiness is the ability to resist freezing 
temperatures during winter. 

Dormancy is critical: must be induced to gain cold 
hardiness, maintained to prevent damage.

Timing is everything: Need to satisfy the chilling 
requirement for spring phenology to advance.
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Phenotyping grapevine cold hardiness to understand climate impacts 
on winter physiology
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Lethal temperatures can be measured with 
Differential Thermal Analysis (DTA)



Riesling, Geneva NY 2022-2023
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Cold Hardiness 
monitoring program:

Geneva, NY: 12 
cultivars

FLX, NY: various, 
multiple sites

Portland, NY: 19 
cultivars

Hudson Valley, NY: 
Open position, no 
current tracking



Leveraging multisite 
cold hardiness 
programs to develop 
cold hardiness models

22 vinifera cultivars
23 hybrid cultivars



Key climate parameters

Chilling 
models

Heat 
accumulation

Temperature 
window



Cornell cold hardiness monitoring and prediction models







Microclimate impacts on cold hardiness 
and deacclimation (NYWGF; 2022-2023…)

Riesling

Concord

Two sensors at each location: 
One at head height
One at “graft” height

Temperature, humidity and 
pressure tracking in 1 min 
intervals. Bluetooth enabled.

Seneca Lake

Lake Erie

Riesling 

Concord 

Ongoing research in cold hardiness



Prejean 
Vineyard

Miles 
Vineyard

Tabora 
Vineyard

Glenora 
Vineyard

Lakewood 
Vineyard

Hillick and 
Hobbs 
Vineyard

Sawmill 
Creek 
Vineyard

Dalrymple 
Farms

Boundary 
Breaks 
Vineyard

18 different Riesling sites



Portland, NY region
15 Concord locations

Evidence for 2 different 
microclimates

Clear lake->Escarpment shift 
in cold hardiness

Also, a clear difference 
between the Southwestern and 
Northeastern portion of the 
transect



Enhancing cold hardiness and delaying budbreak 
with foliar sprays

Using foliar calcium as a dehydration 
enhancing treatment for increased cold 
hardiness. NYFVI-SCBG 2022-2024

Finger Lakes Region:
Chardonnay
Pinot noir
Lemberger
Melody
Gewurztraminer
Gruner Veltliner
Seyval blanc
Corot noir

Portland NY Region:
Chardonnay
Cabernet Sauvignon
Concord
Riesling Calcium Chloride: CaCl2

Calcium Nitrate: CaNO3
CalOx (Biosafe product)



RieslingPinot noir

Melody Concord

Finger Lakes Portland

Preliminary 
Results suggest 
some cultivar 
specific potential 
for Calcium 
treatments to 
shift cold 
hardiness



Enhancing cold hardiness and 
delaying budbreak with foliar 
sprays

Evaluation of Tetralone Abscisic Acid as a 
Novel Budbreak Delay and Spring Frost 
Damage Mitigation Product in Vineyards. 
NESARE  2022-2023

Key regulator 
Enhances acclimation 

and slows deacclimation

Analog to ABA
functions similarly in plants, 
but degrades much slower

Synthetic-ABA

ABA

Riesling Cayuga White

NY81

X



One week

Tetralone-ABA applied on 10/05/2022

Control Tetralone-ABA

Three weeks

PhotosynthesisTwo weeks

Control Tetralone-ABA Control Tetralone-ABA



Cold Hardiness



Deacclimation of ‘Riesling’ at different chilling hours

0.2°C/day

0.19°C/day

0.47°C/day

0.63°C/day

1.88°C/day

1.46°C/day

25% slower

22% slower







Ravines Wine Cellars
Anthony Road Wine Co.
Ventosa Vineyard
Standing Stone Vineyard
Wagner Vineyard
Swedish Hill Vineyard
Prejean Vineyard
Three Brothers Vineyard
Boundary Breaks Vineyard
Sawmill Creek Vineyard
Lakewood Vineyard

Dr. Al Kovaleski
University of Wisconsin

Thank you
@shiversherlock

jpl275@cornell.edu

Hongrui Wang
Cornell University

Jennifer Russo
CLERL CCE

Hanna Martens
Cornell University

Miles Vineyard
Tabora Vineyard
Dalrympl Farms
WNY Concord Growers: Ortolano, Bell, 
Jordan, Betts, Mobilia, Cross, Rak, 
Sprague, Schneider, Szumigala, McGuinn

Dr. Bruce Reisch
Dr. Tim Martinson
Hans Walter-Peterson
Don Caldwell
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