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Grapevine Cold Hardiness Research

 Vitis vinifera wine grapes are not winter hardy

e Cold hardiness is limiting factor for growing
many potential cultivars

 Need to optimize hardiness and protect vines

from winter injury in an effective and economic
way
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Changing climate B
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Land & Ocean Temperature Departure from Average Jan-Feb 2015
(with respect to a 1981-2010 base period)
Data Source: GHCN-M version 3.2.2 & ERSST version 3b
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What 1s Cold Hardiness?

o Ability of plant tissue to survive freezing

temperature stresses

 Very complex trait with many contributing

factors

e Limited by inherent genetic potential

e V. riparia - 40C; V. vinifera -20°s C

* Influenced by environmental conditions

e Highly dynamic condition

(MSU Extension Bulletin E2930, 2007)
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Cold Hardiness: Dynamic condition
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Figure 1. Profile of bud cold hardiness during the
dormant season

(CCOVI VineAlert Website)
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Crop level x harvest date studies

(2011-2015)

e Studying the impact of Crop level x harvest date
 S. blanc, Riesling, Chardonnay, P. noir, Merlot, C franc

e 2 cropping levels
o 2 clusters/shoot; (full)
e 1 cluster/shoot; (half)

e 2 harvest dates
e Commercial harvest (> VQA min)
e 3 weeks after 15t harvest
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Impact of Crop level and harvest date ||

Sauvignon blanc: Acclimation (2012)
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Date Treatment LTE10 LTES0 LTE9O

02-Nov-12 Half crop/standard  -10.44 -12.54 -13.67
Full crop/standard | -10.74 -12.09 -13.88

Half crop/late -10.23 -11.96 -13.44

Full crop/late -9.67 -11.84 -13.98

21-Nov-12 Half crop/standard  -18.15 -19.47 -20.85
Full crop/standard . -17.31 -19.49 -21.04

Half crop/late -17.27 -19.44 -21.16}

Full crop/late -17.63 -19.7 -21.23

17-Dec-12 Half crop/standard  -20.09 -21.75 -22.86]
Full crop/standard -20.01 -21.96 -23.18

Half crop/late -19.27 -21.48 -23.35

Full crop/late -20.34 -22.07 -23.86)




PINOT NOIR

LTE 50 - 2011/12
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PINOT NOIR
LTE 50 - 2012/13
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Impact of crop level and timing of harvest on cold hardiness dynamics of Pinot noir 2012/13. Vineland, ON. * ** Indicate significance

@ p<0.05, p<0.01, respectively.
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LTESO - 2012/13
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Impact of crop level and timing of harvest on cold hardiness dynamics of Riesling 2012/13. Vineland,

ON. * **Indicate significance @ p<0.05, p<0.001, respectively
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Overcropped vine with stunted
growth
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General yield responses

* |n better vintages (early season, warmer and
drier falls) less of impact of crop level or
narvest date on all varieties

* |In poorer years (later, cooler and wetter), 1
Kg/vine higher can make a difference of few
degrees especially for Pinot noir, Merlot

General yield response from 3+years of data

e (Most responsive) Pinot noir > Merlot > S. blanc > C. franc >
Chardonnay > Riesling (least responsive)

 Be mindful of plateau priced blocks that may
have much higher yields
* Vine Balance is important




Vine Health

e |t goes without saying that healthier plants will
survive winter better

« Compromised health and/or development due

L{o):
e Disease
e Virus
e Drought or too much water
» Soil iIssues/compaction
e Previous winter injury and
vascular damage, crown gall or
Mechanical injury (i.e. girdling)
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Soil and drainage

* Vines with ‘wet feet’
In poorly drained
vineyard.

e Results in poor

growth and poor cold
acclimation

poor periderm formation on
canes




Optimizing vine cold hardiness

 Plant material (matched to site conditions)
* Proper site selection and preparations
e Control disease, good canopy management

« Management of vigour and water through tiling or irrigation if
needed

 Manage crop levels accordingly by variety and growing season

 Avoid cumulative effects of winter injury by renewing and
replacing vine parts

« Combination of factors: cultivar x environment, cultural
practices and overall management

 BE AWARE that choices you make can impact hardiness enough to
make a difference.

e Cold hardiness is very complex with many
factors and interactions to be considered



Freeze protection strategies

 Wind (Wind machines, Helicopters)

* Burying plants or parts of plants with soil or
snow

o Geotextiles

e Mulches

 Heat sources (Fires, smoke, equipment)
o Sprinklers (frost protection)
 Combination of different strategies



Use of Geotextiles for winter

protection

o Geotextiles are materials used for winter
protection of crops but have diverse
applications across many industries

e Used In Quebec vineyards
e |Interest in Ontario vineyards have increased as

of late ——
 Why?

* Vinifera need protection in some areas

e Concern about moving soils -~

e Concern about damaging buds
e Bud rot/loss

e« POOR YIELDS

e Last few winters!
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Evolution of research

 Determined that there was a need to study
these materials in Ontario vineyards

e Research Questions

 How effective are these materials at mitigating damaging
cold temperatures?

* Do these materials cause a ‘greenhouse effect’?
 What impact is there on bud hardiness and survival?

 Help determine ‘best practices’

o Study In Prince Edward County
e Sugarbush vineyards with Margaret Appleby (OMAFRA)
o Geotextile: Hibertex Pro
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Geotextile experiment |

8 panels of vines under textile
Randomized within Chardonnay block
2 methods

Textile above laid down canes on low
wire

Textile tented above spur pruned vine

Temperature recorded under
geotextile and ambient temperature

Buds sampled for cold hardiness



Impact of Geotextiles on

temperature

401 —Temperature under Geotextile —Ambient Temperature
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Impact of geotextiles on bud
hardiness

13-Dec-11 -18.7 -22.04 -23.53
Aeriol canes | 18Jan-l2 207 234 252

29-Feb-12 -21.4 -22.64 -23.58

27-Mar-12 -6.9 -11.1 -13.1

13-Dec-11 -18.63 -21.35 -23.11
Geotextile _———
29-Feb-12 -20.8 -22.32 -23.57

27-Mar-12 -6.7 -11.4 -13.5
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period

* Vines unearthed shortly after

| .+ Cold temperatures (-6) at end of April killed many
primary buds

e [nteresting observation was that panels covered
with geotextile had much better crop compared to
buried vines




Geotextiles I

The Expanded Study (2012-)

Two types of materials

 White Polyester felt
* White Polyester felt with black LDPE

o Different timings of removal
* Beginning of deacclimation (March)
* Mid to end of deacclimation (April)

« Compared to burying of vines and control

 Two Locations - PEC and Vineland

e Two cultivars - Chardonnay and Pinot noir
 Temperatures monitored using dataloggers
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Vine microclimate temperatures during acclimation to mid-
winter using different grapevine protection methods within

Prince Edward County. Wellington, ON. (2012-13).

November (last 2 weeks of the month

Ambient Polyester felt Polyester felt with Under Soil
black LDPE
1.01 1.14 1.15 1.76
temperature (°C)
Absolute Maximum 12.10 16.54 13.79 9.63
temperature (°C)
Absolute Minimum -8.67 -7.27 -5.95 -2.95
temperature(°C)
December
Ambient Polyester felt Polyester felt with Under Soil
black LDPE
-0.26 -1.57 0.53 1.22
temperature (°C)
Absolute Maximum 15.34 9.26 14.7 10.54
temperature (°C)

Absolute Minimum MRS EIEE -6.55 6.99 307 @@ >

temperature(°C)
January
Ambient Polyester felt Polyester felt with Under Soil
black LDPE

-3.47 -2.96 -2.78 -1.54
temperature (°C)

Absolute Maximum 13.38 17.42 16.37 8.74
temperature (°C)

Absolute Minimum -23.41 -19.07 -19.38 -10.27
temperature(°C) < >



Vine microclimate temperatures during mid to late winter 1 B
months using different grapevine protection methods within . WA B

Prince Edward County. Wellington, ON. (2012-13). NG

% Brock University

Ambient Polyester felt Polyester felt with Under Soil
black LDPE
Monthly mean -6.54 -3.74 -3.16 -1.52
temperature (°C)
Absolute 5.54 6.84 5.95 -0.09
Maximum
temperature (°C)
Absolute -25.38 -17.64 -13.97 652 >
Minimum
temperature(°C)
Ambient Polyester felt Polyester felt with Under Soil
black LDPE
Monthly mean -1.269 -0.558 -0.248 -0.338
temperature (°C)
Absolute 11.297 10.687 13.185 3.142
Maximum
temperature (°C)
Absolute -11.79 -9.47 -11.11 -3.48

Minimum
temperature(°C)
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Bud cold acclimation and Mid-Winter
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Chardonnay

Treatment Date LTE10 LTE50 LTE9SO Date LTE10 LTE50 LTESO

05-Dec— -21.37 -23.38 -25.15 29-Jan-  -17.81 -23.75 -25.58
12 13

Polyester 05-Dec- -20.7 -22.56 -25.19 29-Jan- -17.54 -23.73 -26.29
felt with 12 13
black LDPE

Polyester 05-Dec- -17.81 -21.69 -23. 29-Jan-  -20.49 -23.84 -25.79
felt 13

Date LTE10 LTESO LTE9O Date LTE10 LTESO LTE9O

05—Dec— -19.35 -23.31 -25.01 29-Jan-  -19.14 -24.55 -26.25
12 13

Polyester 05-Dec- -19.98 -22.57 -24.09 29-Jan-  -18.79 -24.01 -26.12
felt with 12 13

black LDPE

Polyester 05-Dec- -20.54 -22.63 -24.14 29-Jan-  -22.57 -24.79 -25.89
felt 12 13

Warmer fall temperatures under geotextiles reduced cold tolerance



Climate

Deacclimation and Mid-Winter |
Hardiness levels RS

%~ Brock University

Chardonnay

Treatment Date

LTE10 | LTESO LTESO

Control 08-Apr-13 | -16.26 | -18.2 -20.77

Polyester felt with black LDPE (removed)  ROLEAYo gy RIS 03 B A 1¢) -20.24

Polyester felt with black LDPE 08-Apr-13 | -13.95 | -16.83 -20.04 —_

Polyester felt (removed) 08-Apr-13 | -16.45 | -18.57 -20.41

Polyester felt 08-Apr-13 | -14.28 | -15.48 -17.52

Predicted grapevine bud cold hardiness ratings for Chardonnay and Pinot noir using different protection strategies
within Prince Edward County. Wellington, ON. (2012-13).



Influence of protection strategy on || 7 _
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Chardonnay

Polvester felt  Polvester felt Polyester felt Polyester felt
¥ ¥ with black with black Buried
- Early - Late .
LDPE - Early LDPE - Late under soil
Removal Removal
Removal Removal
No. of
. 12 12 11 11 10
shoots/vine
No. of clusters/
13a 12a 14a 12a 6b

vine

Polyester felt Polyester felt
Polyester felt Polyester felt v v

with black with black Buried
- Early - Late .
LDPE - Early LDPE - Late under soil
Removal Removal
Removal Removal

No. of
. 13a 11ab 9b 13a 9b
shoots/vine

No. of clusters/

15a 11a 4b* 10a 3b

vine

Influence of protective strategy on yield components. Wellington, ON.
* material was removed from vines prematurely due to high winds



Findings

o Geotextiles do moderate minimum temperature
extremes

e Snow cover remains on vines longer with white

geotextiles than buried vines
* This improves hardiness and temperature moderations

« Some impact on bud hardiness (maximum)
* Yields improved considerably

* Vine health better (less rot, better periderm,
less crown gall).
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e Our advanced cold hardiness database and
alerting system during periods of risk

Vine Alert: Overview

Grapevine management and monitaring em for cold hardiness and injuny

Chveryieyy Bud Hardi

Grapevine Bud Cold Hardiness Database

Overview

Wielcome to the Ontario regional grapevine bud cold hardiness webpage. The information contained an
this webpage is to provide grape grovwers with comparative levels of bud hardiness for cultivars at
different locations throughout the daormant period. Maonitoring bud cold hardiness throughout the
dormant period is an invaluable tool ta assist grape growers in managing winter injurny. The data provided
from this database will allow growers and researchers to see how cold-hardy grapevines are within a
specific area. Cold hardiness is net static but varies throughout the dormant period and is determined
through the grapevine’s genetic potential and environmental conditions. Therefore, grapevine species
and cultivars vary in terms of their cold hardiness, Bud sampling and testing will be done throughout the
entire dormant season to monitor cold hardiness through the acclimation, maximum hardiness, and
deacclimation periods. This ever-changing bud hardiness data can be helpful in determining when wind

machine use or other freeze avoidance methods are warranted to protect the vines from winter injuny.
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Tough winters in Ontario (last 2
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Tonnage and Sales (1999-2014) .

Oenology &

(Economic analysis of VineAlert, Goodman School of Business, 2014) » g Vi
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