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S2: SOIL FERTILITY BASICS
Plants require 18 different nutrients to carry out their life cycle!  These are supplied in 

different amounts by soil, air or water and must be available in the right chemical form that 
the plant can use.

 X Essential nutrients  

 Z Plant essential nutrients are nutrients required by the plant 
to carry out its life cycle (go from seed to producing seed). 
To be essential, a nutrient must directly contribute to plant 
nutrition, such as be involved in plant metabolism or enzyme 
activity, and it cannot be substituted by another nutrient.

 Z The 18 plant essential nutrients include carbon, hydrogen, 
oxygen, nitrogen, phosphorus, potassium, calcium, 
magnesium, sulfur, iron, boron, manganese, copper, zinc, 
molybdenum, cobalt, nickel, and chloride. Carbon, hydrogen, 
and oxygen are derived from air and water.  The remaining 
nutrients are derived from the soil.

 Z Soil derived plant essential nutrients required in greater 
amounts are called macronutrients and include nitrogen, 
phosphorus, potassium, calcium, magnesium, and sulfur. Soil 
derived plant essential nutrients required in lesser amounts 
include iron, boron, manganese, copper, zinc, molybdenum, 
cobalt, nickel, and chloride.

 X Macronutrients

 Z The six plant essential macronutrients can be split into 
two categories – primary and secondary – based upon 
the approximate quantity demanded by plants. Primary 
macronutrients are required in greater amounts than the 
secondary macronutrients.

 Z The primary macronutrients are nitrogen, phosphorus, 
and potassium. The secondary macronutrients are calcium, 
magnesium, and sulfur.

 Z Due to their high demand by plants, the need for frequent 
supplementation (fertilization), and/or their potential risk 
to water quality, nutrient management planning typically 
focuses on managing nitrogen, phosphorus, and potassium 
additions to the soil.

 X Micronutrients

 Z While required in lesser amounts than the macronutrients by 
plants, micronutrients are no less important to plant health 
and productivity. 

OPTIONAL TOPICS
What are the 18 essential plant nutrients?

There are 18 essential nutrients for plant growth. These 
nutrients are divided into two general groups — 
macronutrients and micronutrients. Macronutrients 
are needed in greater amounts, as compared to 
micronutrients, but all are essential for proper plant 
growth and reproduction.

Plants take up specific inorganic forms of each nutrient. If 
a nutrient is not found in these specific forms, the plants 
are unable to take up these nutrients and may become 
deficient.

SnapPlus CONNECTION

What nutrients does SnapPlus manage?

SnapPlus primarily manages nitrogen, phosphorus, and 
potassium additions, however, other nutrients such as 
sulfur, magnesium, calcium, boron, manganese, and zinc 
can also be managed!
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 Z Iron, boron, manganese, copper, zinc, molybdenum, cobalt, 
nickel, and chloride are often found in adequate amounts in 
many Wisconsin soils.  Depending on soil pH and the crop 
being grown, boron, manganese, and zinc fertilizers may be 
more commonly applied than other micronutrient fertilizers 
to corn, soybeans, and alfalfa. Copper and molybdenum 
supplementation is more common in vegetable crops.

 X Nutrient availability  

 Z Not all nutrients found in soil are plant available, as plants 
can only utilize the inorganic forms of nutrients. Organic 
nutrients, such as many of the nutrients found in soil organic 
matter, manure, and plant residues, must be converted into 
inorganic forms by soil microbes before they can be utilized 
by plants.

 Z The chemical form of a nutrient taken up by plants is specific. 
Commercial fertilizers commonly supply this chemical 
form or a form that can be quickly converted into the plant 
available form.

 Z In addition to being in the proper chemical form for plant 
uptake, nutrients must also be dissolved in water.  Plants take 
up nutrients from the soil water through their root systems. 
Nutrients that aren’t dissolved aren’t accessible to plants.

What do plant essential nutrients do?

Nutrients play specific roles in plant growth and metabolism (see table)

What are mobile nutrient deficiencies?

Plant essential nutrients can be divided into two groups – mobile and 
immobile – based upon their ability to be translocated within the plant. 
Mobile nutrients can be moved to where they are needed within the growing 
plant. Therefore, deficiencies of mobile nutrients often first appear in the 
older leaves, as nutrients are translocated to the active growing point.

What are immobile nutrient deficiencies?

Plant essential nutrients can be divided into two groups – mobile and 
immobile – based upon their ability to be translocated within the plant. 
Immobile nutrients are “locked” in place within plant tissues and cannot be 
moved to growing plant parts. Therefore, deficiencies of immobile nutrients 
often first appear in the younger, newly forming leaves. 
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