Varietal Differences in Grapevine Hardiness
Buds, Canes and Roots
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Examples of Grapevine Winter Injury

Vine collapse 3 year old Shiraz
August 25, 2015

Stunted/delayed shoot growth- Merlot
May 24, 2018

In both cases there is no bud damage
FTNRY O2f R GSYLISNI O
vascular system has been severely
compromised in the previous winter.
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2013 - 2014 Win

Avg Avg
LTE¥/site | LTE/site
Location Variety (Oct 25) | (Nov 8)

Black Sage Cabernet Franc -12.9 -17.7
Oliver, east Cabernet Franc -13.1 -18.2
Osoyoos, northeast ~ |Cabernet Sauvignon -12.9 -17.0
Osoyoos, northeast  |Cabernet Sauvignon -11.9 -15.8
Osoyoos, southeast  |Cabernet Sauvignon -11.8 -17.9
Black Sage Cabernet Sauvignon -11.3 -17.5
Osoyoos, southeast  [Chardonnay -14.2 -20.7
Black Sage Chardonnay -13.1 -19.1
Naramata Bench Chardonnay -13.6 -18.9
OK Falls, east Chardonnay -14.2 -194
Oliver, east Chardonnay -14.4 -19.0
OK Falls, west Gewurztraminer -13.0 -19.2
Oliver, east Gewurztraminer -13.2 -19.9
Oliver, west Merlot -11.1 -13.8
Osoyoos, northeast  |Merlot -12.6 -17.9
Black Sage Merlot -12.5 -195
Black Sage Pinot blanc -13.6 -19.3
Oliver, east Pinot blanc -14.2 -20.7
Black Sage Pinot gris -15.1 -20.0
Oliver, east Pinot gris -16.0 -21.7
Naramata Bench Pinot gris -12.2 -16.3
OK Falls, east Pinot gris -16.4 -20.1
Oliver, east Pinot gris -13.9 -19.5
Black Sage Pinot noir -14.6 -19.3
Kelowna Pinot noir -14.0 -20.0
0Oso0yo00s, northeast  |Pinot noir -14.6 -20.6

Varietal BudHardinessof Wine Grapes
In the OkanagarValley

2012¢ 2013
11 varieties 36 sites

Now
15 varieties 71 sites

Sampling Protocol:

- Select sites and vines to be sampled (6 vines/site)

- Every 2 weeks from Nov 1 to Apr 1 sample 3 canes/site
- Determine hardiness (DTA) on 5 buds/cane (budg)3

- Post bud hardiness to growers within 2 days of samplin

Bud hardiness (LIfx = mean bud mortality temperature of 15 buds from 3 canes per sit
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Grapevine Varieties Differ in Winter Hardiness

2012- 2017Varietal Bud Hardiness
In the Okanagan Valley
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-10.0 -12.5 -11.8 Shiraz
——Merlot
Cabernet Sauvignor
-15.0 - Cabernet Franc
A Sauvignon blanc
5 Gewurztraminer
-20.0 ——Pinot noir
Pinot gris
Riesling
-25.0 —Pinot blanc
Acclimation Maximum hardiness ~ Deacclimation ~ ——Chardonnay
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Varietal Bud Hardiness Mtisviniferain the Okanagavialley

(2012 2017)

Acclimation (Oct Nov) Max hardiness (DeeFeb) Deacclimation(Mar - Apr) Bud
variety |hardiness{R dzy Q variety | hardiness|duncan| variety | hardiness| duncan Hardiness
Shiraz 1.72 A Shiraz 0.82 A Gewurzt 0.94 A least

CabSauv 1.34 AB Gewurzt 0.70 AB Chard 0.74 AB
Merlot 1.10 B Merlot 0.64 AB Cab Franc| 0.52 ABC
Cab Franc| 0.48 C CabSauv 0.42 AB Merlot 0.46 ABC
Gewurzt -0.06 C |[Sauvblanc| 0.32 B Shiraz 0.18 BCD
Sauv blang  -0.08 C Chard -0.32 C Pinot noir | -0.04 CDE
Pinot noir -0.72 D Pinot blanc] -0.44 C Pinot gris -0.28 DE
Riesling -0.84 D Cab Franc| -0.46 C Sauvblanc| -0.38 DE
Chard -0.90 D Pinot noir | -0.52 C CabSauv | -0.40 DE
Pinot gris -0.94 D Riesling -0.56 C Pinot blang -0.64 EF ¢’
Pinot bland  -1.08 D | Pinotgris| -0.62 C Riesling | -1.08 F most
#of samples 3 50r6 20r3
Temprange H Yy g / M @C1 o H ¢C1 6

F wSfIFGABS 6dzR KIFENRAYyS&aa o666/ 0 b2GSY L%
M Duncan'smultiple range test- Means followed by the same letter and not significantly different
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WSU Grapevin€old Hardiness Research andxtension

BUD10 BUD50 BUD90 PHL10 XYL10
p o o - H °C={Fc¢32)x5/9
1/13/2014 |[Merlot -6.5 -95 -10 1 -4.5
1/13/2014 |Syrah -8 -9 -115 2.5 -55
1/13/2014 |Chardonnay -10 -12 -13 0.5 -8.5
1/13/2014 |Cabernet Sauvignon -85 -10.5 -12.5 1 -14
1/7/2014 |Malbec -10 -12 -135 1.5 -5.5
1/3/2014 |Sangiovese -45 -75 -10 6.]
1/3/2014 |Barbera -95 -115 -130 2.1 G Oog I e
1/3/2014 |Nebbiolo -9 -12 -14 .
WSU grapeold hardiness
1/9/2014 |PetitVerdot -10.5 -11.5 -135 I -7
1/9/2014 |Lemberger -6 -85 -115 1.5 -85
1/9/2014 |Grenache -5 -8 -95 3.5 -35
1/3/2014 |Pinot noir - -10 -125 -14 15 -9.5 On ave rage
1/2/2014 |Gewurztraminer -7 -10.5 -13 1 -16
1/2/2014  |Auxerrois -9 -12 -13 15 -75 - Phloem is 5.8C less
1/2/2014 |Sauvignon blanc -5 -9 -10.5 7.5 -7
1/2/2014 |Pinot Gris -8 -12 -13.5 0.5 -8 hardy than bUdS
1/7/2014 |Semillon 5| 95 12 15 9 (PHL1G; BUD10)
1/8/2014 |Muscat blanc -5 -9.5 -10 -0.5 -85
1/8/2014 |Green Veltliner -8.5 -10.5 -12 15 -6 ..
1812014 _|Ghenin blanc o 10 15 75| - Xylemisjustas hardy or
1/8/2014 |Alvarinho -115 -135 -15 1.5 -85 hardier than buds
1/7/2014 |Riesling -11 -12.5 -14.5 -35 -18.5
1/7/2014 |Concord -17 -19 -20 -8.5 -215

Last updated by Lynn Mills on Jan 14, 2014 at 10:11 AM

http://wine.wsu.edu/extension/weather/colehardiness/
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http://wine.wsu.edu/research-extension/files/graphs/cold-hardiness/1314MR.GIF
http://wine.wsu.edu/research-extension/files/graphs/cold-hardiness/1314SY.GIF
http://wine.wsu.edu/research-extension/files/graphs/cold-hardiness/1314CH.GIF
http://wine.wsu.edu/research-extension/files/graphs/cold-hardiness/1314CS.GIF
http://wine.wsu.edu/research-extension/files/graphs/cold-hardiness/1314MB.GIF
http://wine.wsu.edu/research-extension/files/graphs/cold-hardiness/1314SG.GIF
http://wine.wsu.edu/research-extension/files/graphs/cold-hardiness/1314BA.GIF
http://wine.wsu.edu/research-extension/files/graphs/cold-hardiness/1314NB.GIF
http://wine.wsu.edu/research-extension/files/graphs/cold-hardiness/1314ZI.GIF
http://wine.wsu.edu/research-extension/files/graphs/cold-hardiness/1314PV.GIF
http://wine.wsu.edu/research-extension/files/graphs/cold-hardiness/1314LM.GIF
http://wine.wsu.edu/research-extension/files/graphs/cold-hardiness/1314GR.GIF
http://wine.wsu.edu/research-extension/files/graphs/cold-hardiness/1314PN.GIF
http://wine.wsu.edu/research-extension/files/graphs/cold-hardiness/1314GW.GIF
http://wine.wsu.edu/research-extension/files/graphs/cold-hardiness/1314AX.GIF
http://wine.wsu.edu/research-extension/files/graphs/cold-hardiness/1314SB.GIF
http://wine.wsu.edu/research-extension/files/graphs/cold-hardiness/1314PG.GIF
http://wine.wsu.edu/research-extension/files/graphs/cold-hardiness/1314SM.GIF
http://wine.wsu.edu/research-extension/files/graphs/cold-hardiness/1314MU.GIF
http://wine.wsu.edu/research-extension/files/graphs/cold-hardiness/1314GV.GIF
http://wine.wsu.edu/research-extension/files/graphs/cold-hardiness/1314CB.GIF
http://wine.wsu.edu/research-extension/files/graphs/cold-hardiness/1314AV.GIF
http://wine.wsu.edu/research-extension/files/graphs/cold-hardiness/1314WR.GIF
http://wine.wsu.edu/research-extension/files/graphs/cold-hardiness/1314CD.GIF

Grapevine Varieties Differ in Phloem Winter Hardiness

2013¢ 2018 Varietal Phloem Hardiness*
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Grapevine Varieties Differ in Phloem Winter Hardiness

Phloem Hardiness Relative to Bud Hardiness
(Bud50¢ Phi10)

Phloem appears to be

(Dec 15 - Feb 15) much less tolerant of cold
hardiness y y temperatures than buds.
variety difference |Duncan* ran ran
(°C) Bud50| Phl10
A Varietal ranking of buds
K K ﬁ ﬁ .
z'hes';“g 22 AAB ; 3 and phloem hardiness are
ATomnI L > dissimilar, indicating
Cab Sauv 6.8 ABC 3 6 hi hardi .
Merlot 6.9 ABC 2 5 phloém hardiness 1S ]
Shiraz 3.0 scD || 1 4 unrelated to bud hardiness.
Pinot noir 8.1 BCD 6 2
Pinot gris 8.5 CD 8 3 A For overall cold tolerance
Sauv blanc | | 8.7 D 4 1) Sauvignon blanc maybe

. _ just as vulnerable to cold
* Duncan multiple range test means with the same

letter are not significantly different. temperatures as Shiraz.
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CrossSections of Merlot Canes Exposed to Falling Temperatures

Images recorded
January 11, 2016

(6 days post freezdrt)

Bud LTE,=-23.7

Phloem Damage
Rating
0=0%
1=1-10%
2 =10 80%
3 =8095%
4 = 95 100%
(- xylem damage)
4x = 95 100%
(+ xylem damage)
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Assessing Cold Temperature Injury to Phloem Tissue

Expt. 1 Seadily Decreasinglemperatures 8 canes assessed
for bud &
156 | || _| Feeaer] | STovef | /7 [poem dameg:
5 bud| —> —|@ 0S¥y o
canes of 13 He /! kK K NJ'lg"H n 2 | X ®@dx5canes rooted
canes -25,-H YCér | N\ | then scored for
BB, shoot &
Average LT&H-H M D H 6 / root growth

Expt. 2 Constant Temperature(y e / 0 5 canes assessed
for bud &
8 freezer remove at / phloem damage
80 bund| i A
5 bud| . uPlgzs N @ USYLJ -16then at
canes ° H 6/ KKNIMCat 0, 1, 5 canes rooted
canes to -18¢ 2,4, 8,24 hrs;\ then scored for

BB, shoot &

Average LT&E-H H ©T ¢ / root growth
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Results Expt. 1 Seadily Decreasinglemperatures

Comparison of 1bud mortality a-determined
by standard DTA (LJJeversus that byisual
inspection (actual bud mortality).

W-‘a-

Dead T bud

Measured & LTE, Actual | Actual | Actual Difference
Actual Bud| pioontiar | 10% bud 50% bud 90% bud (LT, - actual 50%
Mortality | Thermal Analysi death death death Mg 0 dzR

I SNJF 7 -21.2 -20.4 -22.5 -23.6 -1.3

Average of 7 test runs

Relationship of phloem injunyith %reduction in
normal shoot and root growth for canes rooted i

water. (average Bud LIf22.3)

el

Rangean Average % % total | % total
phloem | Equivientto: | €xPosure % bud 'z ™ & clusters/| shoot | root
Rating damage (% (wsu extensionl 0 & / |0 break |mortality] shoot | length | length
1 1-10 phloem10 | -20.6 0 10 5 2 9
2 10-80 phloem50 | -22.2 0 34 16 25 69
3 | 80-95 | phloem90 | -235 | 69 | (47) | 30 59 99
Average of 5 test rundlormal shoot and root growth was determined with canes exposethts 6 / G SYLISNJI (i dzNB & d
Bl ocd Caneda  Agroatimentaires Canada
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Results Expt. 2 Constant Temperatursm(y ¢ / 0

Bud and phloem mortality for Merlot canes
exposed to a constant nelethal cold temperature

100

80

[e2]
o

% mortality
N
o

N
o

0

* L 2
/ R2=0.9731 /l
R2=0.9849
¢ % phloem dam
/ % bud kill
————— Merlot canes at 6 weeks post
0 4 8 12 16 20 24 28 freezer treatment

hours (@18C)

Average of 4 test runs

Average LTd5-22.7°C.

A Initial bud & phloem damage prior to sampling canes averaged 5% & 13%, respectively.

A At-18°C for 8 hours, bud damage averaged 29% & phloem damage averaged 90%.

A The duration of constant nelethal coldtemperatures has a greater effect on phloem
tissue than on buds.
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Cold Temperature Injury to Roots
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Merlot/3309C

Dormant vines stored

at 2°C are exposed to

sub-zero temperatures
for 24 hours

pe/ Yg/R Y2NXI T &l
root growth

vmMe/ RSEIF&8SR 0dzR
shoot growth, old roots mostly

killed with new roots originating
from wood

mne/ RSElF&8SR 0dzR
no shoot growth, old roots killed
& no new root growth



