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Agenda

Plant Nutrition
Essential nutrients
Inorganic and organic sources

Water Relations
Supply
Demand
Scheduling



What makes a 
nutrient essential?

Plant must need it to complete 
lifecycle.
Must not be able to be replaced by 
another element.
Must exert its effect directly on 
growth or metabolism



Essential Plant 
Nutrients

Boron, chloride, coper, 
manganese, zinc, iron, nickel, 
molybdenum

Minor

Calcium, magnesium, zincSecondary

Nitrogen, phosphorus, 
potassium

Primary

Carbon, hydrogen, oxygenEssential



Grapes in California

Commonly need
Nitrogen, Potassium, Zinc, and Boron

Less commonly need
Iron, Magnesium, and Manganese

Sometimes have in excess
Nitrogen, Chlorine, and Boron



Soil Testing
Soil tests are good for: 

• pH
• Ec (for salts)
• P
• K
• Zn
• Too much B

Soil tests are not good
for most other 
elements



Tissue Tests
Reflect what’s in the plant
When interpreting tissue tests, remember

Look only at the most limiting factor first
Often numbers of other elements will be 
larger than normal when something else is 
deficient 

Other nutrients may accumulate to higher than 
normal numbers



Diagnostics to Use

Soil
pH
Ec (for salts)
Phosphorus
Potassium
Zn
Too much B

Tissue
Nitrogen
Phosphorus
Potassium
Boron
Zinc
Manganese
Magnesium

















Fixation

Mineralization
NH3 & NH4 NO3

Nitrification

Denitrification
(when O2 is 

Limiting)

N2

Leaching

Immobilization

NH3

NH3

Volitalization







Nitrification



Denitrification takes place under 
anaerobic (no oxygen) conditions and
Nitrogen is lost to the atmosphere

Nitrate is also lost downward with leaching



More factors causing 
nitrogen loss
Ammonium losses direct to atmosphere

Happens on high pH soils, less on acid 
soils
Incorporate fertilizer on high pH soils



pH measures the acidity 
or alkalinity (basic) of a 
soil

Related to soil minerals and drainage history
Affects availability of nutrients
Can be changed by 

Sulfur and many N fertilizers – lowers pH
Lime – raises pH to close to neutral

The ideal pH ranges from 6.0 to 7.5
An exception is alfalfa where over 6.2 is 
desired

Over 6.0 is desirable 
Over 8.2 can indicate a sodium problem









Cation Exchange 
Capacity (CEC)

Cations have the plus charge Ca++, 
Mg++,K+

Soil has a negative charge, so higher 
CEC soils can hang onto more cations

Related to soil texture
Sandy soil – low CEC
Clay soil – high CEC

Characterizes soils
Nutrient availability 

higher, more
Leaching of Nitrogen and Potassium 

lower, more





Irrigation



Approaches to 
irrigation

All approaches focus on crop need
Evapotranspiration – an estimate of 
evaporation from soil and transpiration 
from plants
Soil moisture depletion – the soil feel 
method to see how much water remains

However, to replace the right amount of 
water, the water application rate is 
needed

Too much water, deep percolation
Too little water, plants are stressed 
before the next irrigation













Improving efficiency

Know how much is being applied
Apply it directly to vines



Calculating the 
irrigation set time for 
a vineyard

T = 449 X A X D/Q
T= irrigation set time in hours
A= acres irrigated per set
D = desired depth of water to be 
applied
Q= flow rate

It’s all dependent upon knowing 
the flow rate





Estimating irrigation 
water needs for 
grapes with ETo

ETo is provide by FAO
Plan on averaging 80% of ETo and 
using

Less early in the season
More at fruit ripening
Less late in the season






