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Key Points
• All crops require 17 essential plant nutrients.
• Soil and plant analysis are tools to assist in 

identifying yield limiting nutrients.
• Maintaining productivity of agricultural lands 

requires an understanding of where nutrients 
are derived and where they are exported, and 
taking action to preserve productivity.



What are the Criteria for Plant 
Nutrients to be Essential?

Plant cannot 
complete its life 

cycle without the 
element

No other element 
can perform the 
function of the 

element

The element has a 
direct impact on 
metabolism or 

growth of the plant



Essential Plant Nutrients
Carbon (C)

Hydrogen (C)

Oxygen (O)

6CO2 + 6H2O C6H12O6 + 6O2



Essential Plant Nutrients

Nitrogen (N)
Phosphorus (P)
Potassium (K)

Primary Macro-

Calcium (Ca)
Magnesium (Mg)
Sulfur (S)

Secondary Macro-

Boron (B)
Copper (Cu)
Iron (Fe)
Manganese (Mn)
Zinc (Zn)
Molybdenum (Mo)
Chlorine (Cl)
Nickel (Ni

Micro-



Alfalfa Nutrient Removal
Nutrient
Potassium (K2O)
Nitrogen
Phosphorus (P2O5)
Calcium
Magnesium
Sulfur
Iron
Manganese
Boron
Zinc
Copper
Molybdenum

Lbs/Ton
60
48
12
30
6
6
0.3
0.1
0.08
0.05
0.01
0.002

Macro-nutrients

Micro-nutrients



Sources of Plant Nutrients
Atmosphere

Weathering of soil parent material

Decomposition of crop residues

Animal manures

Soluble and eroded minerals in irrigation water

Fertilizers



Crop UOM N P2O5 K2O S
Alfalfa ton 48 12 60 6
Timothy ton 25 11 42 2
Brome ton 32 10 46 5
Wheat, grain 100 bu 116 48 29 10
Wheat, straw 5 ton 76 19 148 28
Rice, grain* bu 0.6 0.3 0.2
Rice, straw* ton 17 5.5 41
*May not be accurate for wild rice

Crop Nutrient Removal (lbs)



Soil Analysis
• Identifies soil quality concerns:

• pH
• Salinity
• Excess sodium
• Nutrient imbalances

• Provides an index of nutrient 
availability.

• Indicates probability of response 
to applied fertilizer.

• Correlated to a recommended 
application rate.





Example Soil Report



Example Soil Report



Plant Analysis
• Aids in determining nutrient-

supplying ability of the soil.
• Used to identify potential nutrient 

deficiencies.
• Allows you to monitor fertility 

programs.
• Can correlate relationships between 

crop performance and plant 
nutrient status.





Preplant: add 
to liquid and 
dry blends or 

impregnate on 
dry blends

At Plant: add 
starter or pop-

up fertilizer

In Season:  
include foliar 
nutrition with 

pesticide 
applications   

In Season:  use 
water-run and 

sidedress
applications to 

supplement 
needs.

Pre Harvest:  
consider 

nutrition to in 
influence 
quality.

Managing Fertility is a Season-
Long Process



Multi-Year Soil Analysis Trends
Building

Mining

Maintaining

Soil test levels

Soil test levels

Soil test levels



Phosphorus Deficiency in Alfalfa
Phosphorus deficiency in alfalfa 
simply manifests itself as a smaller, 
often darker green leaves. Plants 
will be shorter. Low soil test P may 
negatively affect nodulation.
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Potassium Deficiency in Alfalfa
Symptoms usually first appear on the 
lower leaves as small, white spots along 
the margins of leaflets. The areas 
between the spots eventually turn yellow 
and die. The margins of older leaves may 
also turn a pinkish cinnamon color before 
turning brown.



Sulfur Deficiency in Alfalfa
Leaves are pale green 
or yellowish. The 
yellowing may affect 
the new growth or the 
whole plant, while 
nitrogen deficiency 
tends to the affect the 
older leaves first. 
Sulfur deficiency 
reduces nitrogen 
fixation and protein 
production.



Boron Deficiency in Alfalfa
Symptoms of boron deficiency include 
yellowing or bronzing of leaves followed 
by reddish discoloration along the leaflet 
margins and undersides of the youngest 
fully developed leaves. Eventually the 
upper leaf surface also turns red or 
reddish yellow. The lower leaves remain 
green. Plant tops become bunched due 
to shortened internodes and the growing 
point may die.



Remember the Key Points
• All crops require 17 essential plant nutrients.
• Soil and plant analysis are tools to assist in 

identifying yield limiting nutrients.
• Maintaining productivity of agricultural lands 

requires an understanding of where nutrients 
are derived and where they are exported, and 
taking action to preserve productivity.
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