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Assessing and Balancing Vine Nutrition

Sampling for Nutrient Management

Soil analysis tells us what 
mineral nutrients are 
available in the soil for 
vines to access.

Petiole or Whole-Leaf 
analysis tells us what the 
vine has taken up from 
the soil.



Petioles or Leaf Blades

• Much historical data with petioles
• Leaves are storage organ
• Methods and timing arguably more 

important than organ



When and Where
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Source:  Pacific Northwest Extension Publication PNW622. Sampling Guide for the Nutrient Assessment of Irrigated Vineyards in the Inland Pacific Northwest. 2011 Washington State University. 

Nutrient Bloom Veraison
Nitrogen (N, %) 2.5 - 3.5 2.25 - 3.25

Phosphorus (P, %) 0.15 - 0.45 0.12 - 0.30

Potassium (K, %) 0.75 - 1.50 0.50 - 1.00

Magnesium (Mg, %) 0.25 - 0.50 0.25 - 0.50

Calcium (Ca, %) 1 - 3 1 - 3

Boron (B, ppm) 30 - 100 30 - 100

Zinc (Zn, ppm) 25 - 100 15 - 50

Manganese (Mn, ppm) 30 - 100 30 - 100

Iron (Fe, ppm) >75 >75

Copper (Cu, ppm) 6 - 20 6 - 20

Target Values – Whole Leaf

https://www.virtualviticultureacademy.com/
https://www.virtualviticultureacademy.com/
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Source:  Wolf, T.K. (Ed.). 2008. Wine Grape Production Guide for Eastern North America. Natural Resource, Agriculture, and Engineering Service (NRAES), Ithaca, NY.

Nutrient Bloom Veraison
Nitrogen (N, %) 1.2 - 2.2 0.8 - 1.2

Phosphorus (P, %) 0.17 - 0.30 0.14 - 0.30

Potassium (K, %) 1.5 - 2.5 1.2 - 2.0

Magnesium (Mg, %) 0.3 - 0.5 0.35 - 0.75

Calcium (Ca, %) 1.0 - 3.0 1.0 - 2.0

Boron (B, ppm) 25 - 50 25 - 50

Zinc (Zn, ppm) 30 - 60 30 - 60

Manganese (Mn, ppm) 25 - 1000 100 - 1500

Iron (Fe, ppm) 25 - 100 30 - 100

Copper (Cu, ppm) 5 - 15 5 - 15

Target Values - Petioles

https://www.virtualviticultureacademy.com/
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Assessing and Balancing Vine Nutrition

• Majority of nutrient demand is from bud 
burst to bloom when shoot growth is most 
rapid… But most growers do not sample 
tissue until bloom!

• Late season sampling can tell the grower 
what is needed to meet demands from bud 
burst to bloom in following season. 
Fertilizer can be added at veraison, post-
harvest, and again between bud burst and 
bloom the following year.

Nutrient Demand - Timing
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Sample at Veraison

• Nutrient sample more 
representative of 
season-long nutrient 
status and uptake 
efficiency

• Adjustment made for 
current and following 
season

If you can only sample one time…
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Example Laboratory Report
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Soil test will show Base Saturation (% Ca, K, Mg, Na, H)

Know the commonly deficient nutrients in your 
site/region
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Soil pH Affects Availability of Plant Nutrients



Spreading Lime



Healthy Young Vines
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NITROGEN

Chardonel, K = 0.71% 



α

α
• Shoot growth øø

• Leaf photosynthesis ø
 ® Chlorophyll ø
 ® Anthocyanins ö
• Leaf senescence
 ® Nutrient recycling to sinks 

(young leaves…)

N Deficit – Visual 

Photos: M. Keller
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Sources of Nitrogen

Release of N 
from compost

Release of N 
from soil 
Organic Matter

Slow 0.5% OM = approx. 20 units 
N over season

30% of total N
(20% Yr. 1 + 10% Yrs. 2-3)

Input of N 
fertilizers & 
irrigation water

Efficiency varies from 
ground/drip/foliar

Slow

Fast
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• Storage reserves for budbreak (through bloom)
• Uptake mostly during rapid growth (>6-leaf stage)

Timing N Fertilizer Application
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Broadcast 

Foliar Spray

Natural Sources

• Ammonium Sulfate
• DAP/MAP
• Urea
• Calcium Nitrate

• Compost
• Liquid compost
• Fish emulsion
• Feather meal
• Pelletized manures
• Organic matter

• Slow-release N
• Urea (low biuret)

Nitrogen Fertilization
Drip 

• 32-0-0
• CAN
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Foliar Nitrogen Fertilization
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Foliar Nitrogen Fertilization



Assessing and Balancing Vine Nutrition

Magnesium
Deficiency Symptoms

• Symptoms typically on basal to mid-shoot leaves

• More common with low soil pH (< 5.5)

• Impact on fruit yield and quality not well quantified.
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Broadcast 

Foliar Spray

• Magnesium Sulfate (10%)
• Dolomitic Lime (10%)
• Kieserite (15%)

• Chelated Magnesium (4-6%)
• Magnesium Sulfate (10%)
• Magnesium complexes 

Magnesium Fertilization



Spreading Dolomitic Lime or 
Kieserite
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Potassium

Tempranillo
Cabernet Franc

Chardonel (0.71% K)
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Broadcast 

Foliar Spray
• Soluble potash
• Potassium hydroxide 

(neutralized)

Potassium Fertilization

• Potassium Sulfate 
(0-0-50) “Potash”

• K-Mag 

Drip 

• Potassium thiosulfate
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Phosphorus

Merlot
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Broadcast 

Foliar Spray

Phosphorous Fertilization

• Diammonium Phosphate 
(DAP) (18-46-0)

• Monoammonium 
Phosphate (11-52-0)

• Diammonium Phosphate 
(DAP) (18-46-0)

• Monoammonium 
Phosphate (11-52-0)
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Very small concentrations needed by the plant for normal 
growth and development

Micronutrients

• Iron
• Zinc
• Boron
• Manganese
• Copper
• Molybdenum

Right photo:  Christensen, P. L., Beede, R. H., and Peacock, W.L. 2006. California Agriculture. Vol. 60 (2)
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Boron Toxicity
• Cupped leaves with rounded edges (soil toxicity)
• Leaf scorch or necrosis (spray toxicity)

‘Uptake’ Spray toxicity
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Iron Deficiency and Toxicity

Deficiency Spray toxicity
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Broadcast / Drip 

Foliar Spray
• Borosol or Solubor
• Blends with Zinc etc.

Micronutrient Fertilization - Boron

• Boric acid



Assessing and Balancing Vine Nutrition

• Budget Template
• Crop Yield/Estimated Yield
• Nutrient Removal Data
• Soil Sample Report
• Water Sample Report
• Plant Tissue Results

Building and Effective and Relevant 
Nutrient Budget
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How do nutrients leave the vineyard?

Nutrients Removed by Crop (pounds/ton)
Nutrient Min Max Avg

N 2.0 6.0 4.0
P 0.4 0.8 0.6
K 3.0 8.0 5.5
Ca 0.4 2.0 1.2
Mg 0.1 0.4 0.3



Assessing and Balancing Vine Nutrition

Major Nutrient Uptake from a study on Riesling in Germany 
Fertilizer Application Timing
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Understand how Nutrients are Taken Up by 
Roots

Nutrients that are adsorbed by 
contact of growing root (diffusion)
® Dominant form of uptake for most nutrients

Nutrients that move with water 
solution (mass flow)
® Rapid transpiration enhances nutrient uptake 

NO3-

K+ 
P(H2PO4-)



Fertilization Philosophy

Only apply:
…what is needed 

…when it is needed
…in the correct formulation
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Fertilizer Calculations

Example for Solid Fertilizer: Ammonium sulfate [(NH4)2SO4] fertilizer contains 21%N of 0.21 
lbs N/lb of fertilizer. If 100 lbs of ammonium sulfate are applied per acre, the total N 
application is 21 lbs/a. 

100 lbs (NH4)2SO4 x
0.21 lbs N

=
21 lbs N

ac 1.0 lb (NH4)2SO4 ac

Example for Liquid Fertilizer: Ammonium nitrate (AN20) has a density of 10.76 lbs/gal, and 
21% nitrogen.

10.76 lbs
x

0.21 lbs N
x

5 gal applied Fertilizer
=

11.3 lbs N

Gal of Fertilizer lb of Fertilizer ac ac
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Application 
Method N K Mg Fe B Mn Zn

Soil 
surface

mod slow mod slow mod slow Slow

Drip 
irrigation

fast mod fast mod fast mod Mod

Foliar 
spray

fast mod mod mod fast mod mod

Uptake of Fertilizers Based on Application Methods

Slow:
Apply well before peak demand and not when deficiency is 
present. Rain or irrigation may facilitate movement of mobile 
nutrients (N, Mg, B).

Moderate: Apply 2 or 3 weeks before peak demand.

Fast: Apply just before peak demand or if deficiency symptoms 
present.
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Major Nutrient Uptake from a study on Riesling in Germany 
Fertilizer Application Timing
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Irrigation Water Analysis Report
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Fertilizer Calculations for Irrigation Water

Example for a lab report of ppm NO3: The report from the lab shows 45ppm NO3 and a 
total of 0.89-acre-feet (ac-ft) of irrigation water was applied.
Step 1: Convert ppm NO3 to lbs N/acre foot (ac-ft) of irrigation water applied.

45 ppm NO3  x  0.62  =  27.9 lbs N/ac-ft
Step 2: Multiply lbs N/ac-ft by total irrigation water applied per acre.

27.9 lbs N
x

0.89 ac-ft irrigation water
=

24.8 lbs N
Ac-ft ac ac



Compost as a fertilizer

Photo: Doug Beck



Application Methods & Timing

Photo: Doug Beck
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Calculator for compost rates available at virtualviticultureacademy.com



Assessing and Balancing Vine Nutrition

Root Size and Nutrient Availability

10-12 inch top soil

4 inch top soil

Deep soil and potential 
rooting depth
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• Before planting your vineyard:
o Add needed fertilizer and amendments before planting 

and incorporate to rooting depth (based on soil tests)

• After your vineyard is planted:
o Make a plan and be flexible with season
o Add only the fertilizers that are needed, and at only the 

rates needed (based on plant tests and visual 
observation)

• Fertilize at the time & with method for optimal uptake
o Based on fertilizer source and application method

Advice



What’s 
Next?







Recommended Resources 



Vineyard Underground102: Baby Steps Towards Biodynamics & Organic Growing Practices – Part 2 with Thijs Verschuuren

TUNE
 INTO THE 
PODCAST
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Download Slides and More Resources!

VirtualViticultureAcademy.com/triggs


