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Canopy Management 

• Trellis design 
• Canopy structure 
• Pruning 
• Shoot thinning 
• Shoot positioning 
• Shoot tipping 
• Leaf removal 
• Fruit removal 
• Fruit positioning 





Benefits of Leaf Removal and Open Canopies 
• Opens the fruiting zone 
• Changes light quality and quantity 
• Changes fruit temperature 
• Increases air circulation reducing humidity 
• Better spray penetration 
• Quicker hand harvest 
• Useful for leaf hopper control 
• Changes fruit composition and quality 



How Much Fruit Exposure 

• Depends on goals and methods of exposure 
• Open canopies provide dappled light 
• Dappled light in fruiting zone promotes phenolic and some 

flavour development 
• Optimum exposure levels and timing may be different for 

white and red grapes 







Leaf quality 

Fruit and yield  
components 

Vine size, canopy  
density and fruit  
environment 

Vine, Canopy and Fruit Environment 
•cane / cordon 
•circumference 
•trunk circumference 
•canopy height and width 
•canopy volume 
 

•leaf area  
•leaf dry weight 
•petiole dry weight 
 

•crop load 
•yield per vine 
•clusters per vine 
•average cluster weight  

•hedging 
•leaf removal 
•cluster exposure 
•canopy openness   
•canopy surface area 
 

•leaf greenness 
•leaf nitrogen content 
 
 

•berry fresh weight  
•skin fresh weight  
•skin dry:fresh ratio 
 



Fruit Composition 

  Aroma Volatiles (norisoprenoids (NIP)) 
  Glycosyl glucose (flavour potential) Aroma 

Nitrogen 
•  Total nitrogen           
•  Yeast assimilable nitrogen content (YANC) 
•  Free Amino Nitrogen (FAN) 
•  Ammonium 

Basic composition 
•  Soluble solids  
•  Titratable acidity  
•  pH 

  Inorganic ions (Potassium, Phosphate, Sodium, Calcium, etc…) 
•  Organic acids (tartrate, malate, citrate, isocitrate)                   Ions 













2. Manipulating Grape and Wine Vegetative 
Aromas through Vineyard Management Practices. 

VSP Sprawl 
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Vine Measurements 
• Canopy dimensions:   
 Height  
 Width  
 Shoot length 
 Shoot number 
 Lateral number 
 Lateral length 
 
• Crop: 
 Clusters per vine 
 Cluster weight 
 Berry weight 
 Skin weight  
 Seed weight  
 Seed number 

Fruit zone light penetration: 
Direct radiation 
Indirect radiation 
Canopy gaps 
Canopy area   



Fruit Composition 

• Basic:  Sugar 
  Total acidity 
  pH 
 
• Volatiles: Pyrazines 
   
• Phenolics: Total phenolics 
  Flavanols 
  Tannins 
  Anthocyanins 





% Open space in canopy and direct sun flecks in fruiting zone 
in Cabernet Sauvignon 
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3.  The Economics and Quality Impacts of Leaf   
Removal, Cluster Positioning and Shoot Positioning 

Investigate fruiting zone canopy management and its impact on fruit quality/maturity 
and evaluate the economics of leaf removal in commercial vineyards.  
      
1) Survey the industry to evaluate the current leaf removal practices including 

timing, level of exposure and the goal(s) that growers expect to achieve. 
 

2) Determine the economics of early season leaf removal using cost/benefit 
analysis. 
 

3) Investigate the impacts of leaf removal timing and severity on grape production 
for improved quality. 
 

4) Use non destructive cluster positioning and shoot positioning to alter fruit 
exposure level and determine the effects on quality and physical characteristics 
of the fruit.  
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Timing of Leaf Removal 
Pre bloom (physical and chemical changes)  
•  Reduces Yield – lighter and looser clusters, smaller berries  
• Increases sugar, phenolics, colour 
• Increased quercetin (copigmentation) 
• Lower seed mass and number 

Fruit set (mainly chemical changes) 
• Advanced ripening 
• Acclimatize to sun exposure – sunburn 
• Quercitin levels increase up to 10x  (copigmentation) 
• Tannin precursors decreased 
• Reduce bunch rot and powdery mildew 
• Reduce malate, TA and K+ 

   
       

Veraison (chemical but Less known) 
• Little known 
• Risk sunburn 



Leaf Removal in the Okanagan   

Level of exposure 
• How much leaf removal?  
• Cooler side of vine or both sides? 
• Do site conditions, row direction and canopy 

structure matter? 
 

Timing 
• How does timing affect Okanagan grapes? 
• Do the results match the goals?  

 

Concerns 
• Sunburn 
• Hail damage after early season removal 
• Economics – does it pay off? 

o Quality 
o Pesticide efficiency and disease reduction 
o Quicker harvesting  



1)  Survey the industry to evaluate the current leaf removal 
practices including timing, level of exposure and the 
goal(s) that growers expect to achieve. 

Survey Design 
 
• 53 growers participated , 51/53 did leaf removal. 

 
• 10 questions about leaf removal: how, when, why, 

how much does it cost, etc…. 
 

• Survey followed up with a site visit to measure 
when and how leaf removal was done 



• 53 vineyard owners/managers surveyed 
• 96% do leaf removal 
• 87% hand,13% mechanical,  
• 33% do LR more than once in the season 
• Estimated cost $160/acre (average for hand removal) 
 
Reasons for doing leaf removal:  RED WHITE 

Advance ripening  20% 23% 
Wine Quality   43% 35% 
Pest/disease control  37% 42% 

 
How is LR applied: 

1 side only   47% 39% 
2 sides   53% 61% 

 
Timing of LR: 

Bloom   6% 14% 
Fruit set   65% 61% 
Veraison   29% 25% 

Survey Summary 



Treatments  
• No defoliation 
• 4 Leaf pre-bloom 
• 6 Leaf pre-bloom 
• Fruit set leaf removal 

 

Vineyard Measurements  
• Temperature/humidity  
• Light penetration to the fruiting zone 
• Vigor assessments 
• Return fruitfulness/winter hardiness 
• Yield components 
 

Basic Winemaking - Stopped after secondary 
fermentation, no oak or adjustments  
 

Chemistry - Phenolics, fruit composition 
 

Sensory - Judges selected from the industry winemakers 

Impacts of leaf removal timing and severity on Syrah 





50% leaf removal at fruit set 



No leaf removal (Control) 
































































