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What are the Concerns

• Change in growing season length

• Earlier or later bud break and ripening

• Water availability

• Increased soil salinity

• More extreme weather events



• Evidence of grape cultivation 8-9,000 years ago

• Evidence of wine production 6-7,000 years ago

• 5,000 to 10,000 grape varieties

• Wide range of varieties adapted to cool to hot 

growing conditions

• Use of rootstocks date to after the introduction of 

phylloxera into Europe mid-1800’s

Grapevine Cultivation



Grape Varieties Crushed in District 7
2023

Chardonnay 37.7%

Pinot noir 26.0%

Cabernet Sauvignon 12.6%

Merlot 5.7%

Sauvignon blanc 4.4%

Syrah 1.7%

Grenache 1.4%

Malbec 1.3%

Riesling 1.2%

Other 8.0%

Top 9 = 77.4% Top 9 = 92%

Top 3 = 76.3



NurserySurvey



Vitis species used in cultivar breeding

Heinitz et al. 2019



Climatic Adaptation

• Later bud break

• Moderate vigor

• Earlier fruit maturity

• Heat/drought tolerance

• Pest tolerance



8

Limited Rootstocks

• The trend observed in scions 
appears to hold true for 
rootstock varieties as well

• Data is sparse for rootstocks

• In 2022, we identified the
most planted rootstocks across 
California from 2020-2022

Christopher Chen 2024



Rootstock Concerns/Issues

• Pest tolerance

• Grafting/ propagation success

• Drought and salt tolerance

• Cold tolerance

• Field performance



Effect of rootstock on shoot stunting

Chardonnay, San Lucas, 1999

Rootstock Average shoot length, cm

June 16 Sept 18

1103P 61 a 72 a

44-53 59 a 64 bc

140R 57 ab 68 ab

5C 55 abc 62 bc

5BB 54 abc 60 cd

SO4 50 bcd 58 cd

101-14 47 cd 63 bc

Salt Creek 42 de 62 bc

Freedom 39 ef 68 ab

110R 38 ef 53 d

420A 36 ef 45 e

3309 32 f 44 e



Vitis species used in rootstock breeding

Heinitz et al. 2019



Ollat et. al. 2016



Adaptive Viticulture

• Open to varietal change

• Rootstocks with improved characteristics

• Change in training trellis training systems

• Improved efficiencies that make vineyards 

more climate resilient
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