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Growing Balanced Vines



What to balance?

Shoot growth Fruit growth

Crop load



• Cropping: yield formation

• Crop: amount of fruit per vine

• Crop level: clusters per shoot or per unit of canopy length

• Crop size: yield per vine or per unit land area

• Crop load: yield relative to vine size

• Capacity: total growth per season
(shoots + fruit + roots) 

• Vigor: rate of growth over time

A matter of terminology?



• Lower yield ® better quality 

• More stress ® better quality

Principles:

Yield and fruit quality



WRONG!

Yield and fruit quality



The classical view:
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The scientific view:
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CA North Coast (Napa, Sonoma) Mean harvest Brix: 20.5 (1971) – 24.2 (2001)
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It ain’t necessarily so…
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    Season   Yield (t/ha)  GDD (ºC)
1997          9.2          1427
1998        17.8          1598
1999          6.5          1246
2000          7.0          1384
2001          6.3          1455

Change is in the air
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Season and Cluster thinning
1998   1999                (t/ha)

       Early    (13.7/5.2)
       Late     (13.7/6.1)
       None    (25.4/8.8)







Grape berries: A job description

• Seed production

• Seed dispersal

• Color/aroma    
® advertising

• Sugar 
® ticket price (from Coombe 2001)







Vine Growth
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Yield Formation



Component Determined 
During 

Management 
Options 

Vines/ha 
Nodes/vine 
 
Shoots/node 
Clusters/shoot 
 
Flowers/cluster 
Berries/cluster 
 
Berry weight 

Planting 
Winter pruning 
 
Budbreak 
Cluster initiation 
 
Budbreak 
Fruit set 
 
Fruit set-maturity 
 

Planting density 
Trellis design 
Pruning level 
Pruning level 
Nutrition 
Canopy management 
? 
Irrigation 
Nutrition 
Irrigation 
Nutrition 
 

 

 

Yield Components



GrowthGrowth CyclesCycles

Spring Summer Fall Winter

Feb Mar Apr JunMay AugJul OctSep Nov JanDec

budbreak lignification leaf fallshoot growth

lateral shoot growth

cluster initiation and development

flower devel. berry growth
harvest

bloom
ripening

REPRODUCTIVE

bleeding new roots new roots

bud development endo-dormancy eco-dormancy

VEGETATIVE

fruit set veraison

Winter

from Coombe & Dry



• Vine capacity is limited

• Capacity is proportional to total growth

• Pruning ® capacity� & vigor�

• Fruit production ® vigor� & capacity�

• Shoot & cluster number� ® vigor�

• Vigor depends on shoot orientation

• Vigor� ® fruitfulness��

• Vines self-regulate
(bud number� ® budbreak� )

• Yield component compensation principle

Rules of play



Vine self-
regulation
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   r = -0.493***



• Canopy = above-ground parts of vine
• Productivity = seasonal net canopy photosynthesis

depends on climatic conditions

• Macroclimate = regional climate (10s of km2)
• Mesoclimate = site (vineyard) climate
• Microclimate = canopy climate (cm – m)

Function of ambient climate, leaf number & distribution
Leaves alter the environment
� Light, temperature, humidity, wind

Canopy � Environment



Photosynthesis

• PHOTOS: Converts sunlight to chemical energy

• SYNTHESIS: Uses energy to convert inorganic 
compounds to organic compounds in the plant


