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Recommended sustainable 
winegrowing practices 

• Canopy management – purpose is to create more 
open canopy with improved microclimate in 
fruiting zone 
– Balanced pruning 
– Shoot thinning 
– Shoot positioning 
– Leaf removal 
– Hedging 
– Crop load adjustment 





Benefits of canopy management 
Improving the canopy microclimate to permit more 
light and air penetration into fruiting zone: 

•Reduces disease pressure 
•Improves spray penetration 
•Allows more efficient photosynthesis 
•Improves fruit composition 

•Improves color 
•Reduces levels of methoxypyrazines 
•Improves development of flavor and aroma 
compounds 
•Improves sugar and acid composition 



Effects of canopy management practices and fungicide applications 
on Botrytis bunch rot and yield of Chenin blanc grapevines in 

California in 1985. 

Control Shoot 
thinning 

Leaf removal  Hedging 

Incidence (% diseased clusters) 
Sprayed 46.8 47.0 16.9 44.1 
Nonsprayed 55.0 42.9 23.9 47.4 

Mean 50.9 44.9 20.4* 45.7 
Severity (% rot per cluster) 

Sprayed   9.3 11.3 1.69 8.05 
Nonsprayed 15.3 10.2 2.85 9.08 

Mean 12.3 10.7 2.27** 8.56* 
Yield (tons per acre) 

Sprayed 8.19 4.84 7.59 6.54 
Nonsprayed 5.39 5.17 7.31 6.32 

Mean 6.79 5.00* 7.45 6.43 

From: Gubler, et al. 1987. Control of Botrytis bunch rot of grape with canopy management. Plant Disease 71:599-601. 



Effect of one- and two-sided leaf removal on composition of Cynthiana 
juice and wine in three seasons in Arkansas. 

 
Year and 
treatment 

Soluble 
solids (%) 

 
 

pH 

 
Titratable 

acidity 

Tartaric 
acid 
(g/L) 

Malic 
acid (g/L) 

Total red 
pigment 

color 

1997 
None 21.9 a 3.58 a 14.2 a 6.3 a 7.4 a 100 b 
East side 22.1 a 3.53 a 13.6 a 6.2 a 6.8 a 121 a 
Both sides 22.1 a 3.48 b 12.5 b 6.0 a 6.5 a 125 a 

1999 
None 22.9 a 3.83 a 10.1 a 8.0 a 5.8 a 124 b 
East side 23.1 a 3.84 a 10.4 a 8.2 a 5.4 a 157 a 
Both sides 22.4 a 3.84 a 10.3 a 8.0 a 5.3 a 169 a 

2000 
None 21.2 b 3.85 a 11.2 a 7.0 a 6.2 a 18 b 
East side 21.8 a 3.82 a 10.3 b 6.9 a 5.2 b 25 a 
Both sides 22.1 a 3.79 a 10.3 b 6.8 a 4.5 b 24 a 
From: Main and Morris, 2004. Leaf-removal effects on Cynthiana yield, juice composition, and wine composition. Amer. 
J. Enol. Vitic. 55:147-152. 



Shoot thinning 

• Should be done when shoots are 2”-6” in length 
• Remove shoots from “non-count” positions 
• Improves canopy density 

– Reduces shoot density, leaf layer number 
– Increases proportion of canopy gaps, exterior leaves 

• Reduces crop load 









Shoot positioning 

• Goal is to re-orient shoots into position 
appropriate for trellis/training system 

• Should be done when shoots are long enough to 
remain in place after positioning but before 
tendrils attach to neighboring shoots 

• May require more than one pass through 
vineyard 

• Improves environment around fruiting/renewal 
zone 

• Has benefits for other vineyard management 
tasks 







Leaf removal 

• Should be done between fruit set and pea-size 
• Remove 2-6 leaves per shoot in the fruiting zone  
• Improves canopy microclimate by reducing leaf 

layer number 
• Possibly the most beneficial canopy management 

practice 
– Can improve fruit composition and color 
– Can reduce bunch rots  
– Can improve spray deposition and coverage in 

fruiting zone 









Influence of leaf removal on development of 
bunch rot in winegrapes in Missouri in 1992. 

Treatment Incidence Severity 
Vignoles 
        Leaf removal 13.8* 15.0* 
        Control 28.7 25.1 
Seyval blanc 
   Nonsprayed 
        Leaf removal 28.3* 27.3* 
        Control 42.8 31.2 
   Sprayed 
        Leaf removal 17.4* 20.5* 
        Control 34.1 32.1 

From: English, et al. 1993. Leaf removal for control of Botrytis bunch rot of wine grapes in the Midwestern United States. 
Plant Disease 77:1224-1227. 



Hedging 

• Done on low-cordon systems to prevent 
shading by overhanging shoots 
– Done when majority of shoots begin to cascade 

• Done on high-cordon systems to facilitate 
undervine management  
– Done when majority of shoots reach the ground 





Crop load adjustment 

• Helps maintain balance between 
vegetative/reproductive growth 

• Promotes fruit ripening, vine health 
• Done for large- or medium-clustered varieties,  
• Based on shoot length at fruit set  

• If shoot length is less than 8” – remove all clusters 
• If shoot length is greater than 8” but less than 20” – 

retain only 1 cluster 
• If shoot length is greater than 20” – retain 2 clusters 







Effects of canopy and crop load management practices on yield and fruit composition 
of Chambourcin grapevines trained to a high-wire single curtain trellis. 

 
 
 
Treatment 

Yield 
Per Acre 

(tons) 

 
Average 
Cluster 
Number 

Average 
Cluster Wt 

(g) 

Average 
Berry Wt 

(g) 

 
Average 
Berries/ 
Cluster 

 
Soluble 
Solids 
(%) 

 
 
 

pH 

 
Titratable 

Acidity  
(g/L) 

SP+LR 9.7 a 85.79 a 150.16 efgh 2.03 ab 74.92 cdefg 21.1 fg 3.41 g 7.29 a 

CONTROL 9.3 a 91.25 a 135.73 h 1.99 b 68.51 g 20.8 g 3.41 g 7.26 a 

LR 9.1 a 81.92 a 147.42 efgh 2.07 ab 71.40 efg 21.4 efg 3.38 g 7.20 abc 

SP 8.6 ab 84.00 a 137.58 gh 2.02 ab 67.98 g 21.1 fg 3.43 fg 7.19 abc 

ST 8.3 abc 64.84 b 174.30 abc 2.08 ab 83.92 abc 22.1 def 3.53 cde 6.98 abcd 

ST+LR 7.1 bcd 56.58 bcd 168.38 bcd 2.17 a 77.85 bcdef 23.1 bcd 3.50 def 6.80 def 

ST+SP+LR 7.0 cd 56.67 bcd 164.08 bcde 2.18 a 75.18 cdefg 23.0 cd 3.53 cde 6.87 cdef 

ST+SP 6.4 de 59.25 bc 145.89 fgh 2.10 ab 69.46 fg 22.6 de 3.46 efg 6.86 bcdef 

SP+CT 6.1 def 51.50 cde 159.42 cdef 2.10 ab 75.92 cdefg 24.3 ab 3.54 bcde 7.08 abcd 

CT 5.7 defg 46.42 de 163.00 bcde 2.07 ab 79.04 abcde 24.0 abc 3.56 bcd 7.25 ab 

CT+LR 5.0 efgh 41.79 ef 160.28 cdef 2.04 ab 78.75 abcde 24.9 a 3.58 abcd 6.95 abcde 

SP+CT+LR 4.8 fgh 41.42 ef 154.11 defg 2.12 ab 72.92 defg 24.5 a 3.57 abcd 6.88 bcdef 

ST+CT+LR 4.62 fgh 32.92 f 188.55 a 2.16 a 87.19 a 25.0 a 3.65 a 6.60 ef 

ST+CT 4.3 gh 32.25 f 178.06 ab 2.09 ab 85.56 ab 24.5 a 3.59 abc 7.11 abcd 

ST+SP+CT+LR 4.0 h 31.67 f 167.21 bcd 2.05 ab 81.54 abcd 24.7 a 3.63 abc 6.52 f 

ST+SP+CT 3.7 h 29.04 f 169.02 bcd 1.97 b 86.02 ab 24.8 a 3.63 abc 6.74 def 
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