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Vineyard Site Evaluation 

Ed Hellman 
Viticulture Extension Specialist 

Selecting a Vineyard Site 
You only get one chance – make it good! 
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Critical Site Selection Criteria 

•  Irrigation water quantity & quality 

•  Soil depth & drainage 

•  Cold air drainage (topography) 

•  Macroclimate & Mesoclimate 

•  Diseases and Pests  
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Critical Site Selection Criteria 

•  Irrigation water quantity & quality 

•  Soil depth & drainage 

•  Cold air drainage (topography) 

•  Macroclimate & Mesoclimate 

•  Diseases and Pests  

How Much Water Will Your Vineyard Need? 
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Estimating Irrigation Water Needs 

Assumptions: 

• Grapevine Evapotranspiration = 1.0 in/acre/week 

• Water replacement rate of 80% = 0.8 in 

• Replace 0.8 inch in one 18-hour irrigation event 

• 1 acre-inch = 27,154 gal/acre 

 27,154 gal/acre X 0.8 = 21,723 gal/acre 

 21,723 gallons  ÷ 18 hrs = 1207 gal/hr  

 1207 gal/hr  ÷  60 min/hr = 20 gal/min/acre 

Estimating Irrigation Water Needs 

Example Assumptions: 

• 20 gal/min water source 

• Replace 0.8 inch in one 18-hour irrigation event 

How many acres can I irrigate 0.8 inch in one 18-hour 
irrigation event? 
 

 Probably maximum 7 acres, 1 acre per day 
 18 hr On/6 hr Off (depends on recharge rate) 
 

If  vineyard < 7 acres, well output can be less than    
20 gal/min with extended duration of irrigation event 
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Estimating Irrigation Water Needs 

 EXAMPLE: well capacity = 20 gal/min 
 

• Is daily schedule 18 hr On/6 hr Off sustainable? 

• What is recharge rate of well? 

• How reliable is the aquifer? 

• Can well deliver 20 gal/min 5 years from today? 

• Plan for minimum of 2X today’s GPM need 

• Even more GPM if vineyard expansion plans  

Irrigation Water Quality for Grapes 

Salinity    Increasing Problems 
    Electrical Conductivity > 1.0 mmhos/cm 
    Total Dissolved Solids        > 640 ppm 
 
Soil Permeability to Water 
    Sodium Absorption Ratio (SAR) 
    Increasing Problems SAR ≥ 6 
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Irrigation water with high 
sodium levels causes soil clay 
particles to disperse 
 
Water infiltration is reduced 
 
  

Water Infiltration Rate 
(Permeability) 

Irrigation Water Mineral Toxicity 

   Increasing Problems 
 
Sodium  > 460 ppm   
     
Chloride   ≥ 140 ppm  
 
Boron  ≥ 1 ppm  
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Critical Site Selection Criteria 

•  Irrigation water quantity & quality 

•  Soil depth & drainage 

•  Cold air drainage (topography) 

•  Macroclimate & Mesoclimate 

•  Diseases and Pests  

Successful Vineyards Exist on 
Many Different Soils 
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General Criteria for a Suitable 
Vineyard Soil 

•  Minimum depth of 3 ft  

•  Good water-holding capacity  

•  Moderate to high water infiltration rate 

•  Good internal drainage  

•  pH between 5.5-8.0 in the root zone 

•  Absence of toxic concentrations of salts or nutrients      

  
Source: Nicholas, 2004.  Soil, Irrigation and Nutrition 

Soil Depth Influences Water Availability 

Minimum depth of 3 ft  
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Desirable Value 

< 0.10 inches water per inch    
soil depth 

Acceptable Value 

0.10 to 0.14 inches/inch 

  Available Water Capacity 

Drainage Class:   
Moderately well-drained to well-
drained 
 
Saturated Hydraulic Conductivity 
 ≥  4.0 – 14.0 micro m/sec 
 
     

Internal Water Drainage 
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  Sodium < 690 mg/L 
  Chloride  < 350 mg/L 
  Boron  <     1 mg/L 
 
 
 
 

Salinity 
   conductivity  < 2.5 mmhos/cm 
 

pH 5.5 to 8.0 
 
Absence of toxicity 

Soil Chemical Properties 

http://websoilsurvey.nrcs.usda.gov 

Where to Find Soil Information? 

http://websoilsurvey.nrcs.usda.gov/
http://websoilsurvey.nrcs.usda.gov/
http://websoilsurvey.nrcs.usda.gov/
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Soil Survey for Entire U.S. 

Find your location 
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Zoom in to your location  

Outline your “Area of Interest” in red  
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Select Soil Map tab 

Soil Map 
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Select Soil Data Explore, Soil Reports 

Report – Chemical Soil Properties 

• Depth 
• Soil reaction (pH) 
• Calcium carbonate 
• Salinity 
• Sodium Adsorption ratio 
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http://soiltesting.tamu.edu 

Verify Soil Chemical Properties 
Collect soil samples from throughout site 

Report – Physical Soil Properties 

• Depth 
• Texture (Sand:Silt:Clay) 
• Saturated hydraulic conductivity 
• Available water capacity 
• Organic matter 

soiltesting.tamu.edu
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Verify Soil Physical Properties 
Dig soil pits throughout site 

 Compare with soil survey 
 Observe: 

• Depth 
• Texture 
• Variability 
• Problems 

Drainage Class:   
Moderately well-drained to well-
drained 
 
Saturated Hydraulic Conductivity 
 ≥  4.0 – 14.0 micro m/sec 
 
Percolation Test 
> 2 inches/hour 
     

Internal Water Drainage 
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Critical Site Selection Criteria 

•  Irrigation water quantity & quality 

•  Soil depth & drainage 

•  Cold air drainage (topography) 

•  Macroclimate & Mesoclimate 

•  Diseases and Pests  

Tony Wolf                                  
Virginia Cooperative Extension 

Cold Air Flows Downhill 
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Avoid “Frost Pockets” 

Critical Site Selection Criteria 

•  Irrigation water quantity & quality 

•  Soil depth & drainage 

•  Cold air drainage (topography) 

•  Macroclimate & Mesoclimate 

•  Diseases and Pests  
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Macroclimate (Region) 

•  Temperature 
•  Sunlight 
•  Precipitation 
•  Relative Humidity  

Mesoclimate (Site) 

•  Temperature 
•  Sunlight 
•  Precipitation 
•  Relative Humidity  
•  Wind & air circulation  
•  Cold air drainage 
 (topography) 

Site Assessment – Climate  

Macroclimate (Region) Mesoclimate (Site) 

Site Assessment – Climate  

Climate Influences: 
• Choice of grape varieties 
• Vineyard design 
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Critical Site Selection Criteria 

•  Irrigation water quantity & quality 

•  Soil depth & drainage 

•  Cold air drainage (topography) 

•  Macroclimate & Mesoclimate 

•  Diseases and Pests  

Average 
Annual 

Precipitation 

     < 10 

    22 –  24 

26 –  28 30 –  32 

40 –  42 

48 –  50 

24 – 26 

Increasing Disease & Pest Problems 

    18 –  20 
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Pierce’s disease 
Probability Map - 2012 

Cotton Root Rot 
Losses Map - 1974 

Heavy 

Light 

None 
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Lenoir            
(Black Spanish ) 

Blanc du Bois 

Hybrid Varieties Tolerant or Resistant to             
Pierce’s Disease 

Soil Drainage 

Frost Pocket 

Cotton Root Rot 

Less than Ideal Vineyard Site 
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Less than Ideal Vineyard Site 

Increased 
Costs 

Compromise 

•  accept lower yields 

•  accept lower fruit quality 

•  accept higher loss risk 

Remediation 

•  modify soil drainage 

•  hedging vigorous canopy 

•  disease & pest control practices 

•  frost protection 

Reduced 
Returns 

If Site Assessment is Favorable 
Proceed to Vineyard Design 


