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W-G Activity #18: Growing 
Hardy Vines - Objectives

1. Validation, and additional training, of the machine-learning 
NYUS.2 wine grape bud freeze tolerance model. 

2. To study the impact of grapevine leafroll-associated virus 3 
(GLRaV-3) and grapevine red blotch virus (GRBV) on the hardiness, 
resilience and vine performance of hybrid wine grapes.  

3. To study the impact of vine balance, through the manipulation 
of both vine size and crop load, on hybrid grapevine hardiness, 
resilience and performance.  

4. To study the impact of rootstock on hybrid vine performance 
and nutrient status. 

3. To study the impact of vine balance, through the manipulation 
of both vine size and crop load, on hybrid grapevine hardiness, 
resilience and performance.  
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Outline

● Vine balance – What is it? 

● Nova Scotia’s climate: like no other

● Harvest timing: a vine balance issue?

● Cluster thinning – short literature review

● KRDC vine balance trial
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Vine Balance – What is it? 

Carbohydrate sources (mature leaves)

Carbohydrate sinks (fruit, roots, young leaves, shoots)

Leaf area

Fruit mass

Fruit mass

Pruning mass (1 yr old dormant canes) 
Ravaz Index = 
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Vine Balance – What is it? 

Ravaz Index =

Reproductive

Vegetative

= LOW
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Vine Balance – What is it? 

Ravaz Index =

Reproductive

Vegetation

= HIGH
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Vine Balance – What is it? 
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Vine Balance – What is it? 

• Ideal Ravaz index? 

• Depends on: 

- Region

- Cultivar (e.g., vinifera vs hybrid)

- Training / vine architecture

- Growing conditions / site / horticulture

- Year, vine age, vine health

- Fruit quality vs vine health considerations
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Nova Scotia’s 

climate: like no 

other



Unclassified / Non classifié

Region Avg temp 

(°C)

Warmest 

month avg 

max (°C)

Avg. 

precip. 

(mm)

Kentville, NS 7.4 25.2 1,181

Montérégie, QC 7.0 26.7 1,041

Niagara, ON 9.2 27.4 948

Summerland, BC 9.6 28.4 337

Vancouver, BC 10.5 22.4 1,160

Bordeaux, FR 14.2 27.6 925

Napa, CA 14.3 26.8 718

Tuscany, IT 15.5 32.4 788

East

West
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Harvest timing: 

a vine balance 

issue?
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Harvest timing trial: treatments

• Vidal and Riesling

• Harvest timing treatments:

Early – late Sept. / early Oct

Late – late Oct or later

• 4 years
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Harvest timing trial: treatments

A benefit to early harvest? 

Answer: Sometimes…
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Harvest timing trial: ON year

Leaf

86%

Carbohydrates

50%

Frost Tolerance

www.coursehero.com

Senescence / dormancy

Early 

harvest
Late 

harvest
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Harvest timing trial: ON year

Cane / buds

•Carbohydrates
•Potassium
•Bud hardiness (≈ -2 °C)
•Bud Break?
•Early spring growth
•Crop load

•% Blind nodes
•Vine mortality?
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Harvest timing trial: OFF year

•Years with a light crop: 
frost or freeze damage.

•Year with an early frost 
(Sept.22 – Nov. 7).

•Harvest timing has little
to NO impact 
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Cluster 

thinning – short 

literature 

review
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Cluster thinning: literature review

• Increased soluble solids

• Increased colour

• Increased phenolics

• Increased viscosity (e.g., proline)

• Inconsistent impact on TA

• Diminishing returns…
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KRDC vine 

balance trial
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Vine balance trial: treatments

• L’Acadie and Marquette

• Two treatments:
1. Fruiting cane number (2 vs 4)

2. Thinning vs no thinning

• 4 years *1 year in
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head

trunk

fruiting 

cane

single cane / no thinningsingle cane / thinning
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head

trunk

fruiting 

cane

Vine balance: schematics

double cane / no thinningdouble cane / thinning
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Vine balance trial: preliminary 
results

Trt L’Acadie

(kg / vine)

Marquette

(kg / vine)

Control-

double
6.9 3.1

Control-

single
5.2 2.3

Thinned

-double
3.4 2.7

Thinned

-single
2.2 1.4
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Vine balance trial: preliminary 
results

• CT increased K in LB and Mq: ≈ 
15%

• CT increased leaf senescence 
in Mq, but not LB. 

Leaf
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Vine balance trial: preliminary 
results

(single vs double canes) = 2x nodes ≠ 2x shoots

Vine

L’Acadie

• 61% more shoots

Marquette

• 79% more shoots
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Vine balance trial: preliminary 
results

Trt L’Acadie

(°Brix)

Marquette

(°Brix)

Control-

double
19.3 24.0

Control-

single
20.2 23.7

Thinned

-double
22.1 25.0

Thinned

-single
23.0 25.8

• CT and fewer canes both 

increased YANS (LB ≈ 20%, Mq

≈ 40%). 

• CT only marginally reduced 

acidity *likely not significant. 
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Vine balance trial: future work

• Long-term, cumulative 

implications on the vine 

(hardiness, mortality, vine yield, 

physiology etc.). 
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Acknowledgements / contact / questions? 

Contact: harrison.wright@agr.gc.ca

mailto:harrison.wright@agr.gc.ca
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