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Crop Plants Take Up (Absorb) Nutrients
in Inorganic Form
There is an ongoing debate as to the relative advantages and disadvantages of organic
farming compared to conventional farming. At the center of the issue is the use of organic
nutrient sources – animal manures, plant residues, and biosolids – versus manufactured (mineral)
fertilizer sources. While the resolution of the overall debate involving organic and inorganic remains
to be found, crop preference for nutrient sources is a given. Crops take up (absorb) and use almost
exclusively inorganic nutrient forms.
All the nutrients contained in any organic source remain unavailable for crop use until
the material is decomposed (mineralized), releasing its nutrients to the inorganic soil
pool. While organic substances are found to some extent in all agricultural soils, they are continuously in some stage of transformation – mineralization or decomposition – back to the inorganic
form. They are valuable nutrient sources, but the nutrients they contain must be transformed
to their inorganic form to be taken up by plants.
In fact, plants take up nutrients as ions. Ions are electrically charged forms of each nutrient
or element. Some are cations (positively charged) and others are anions (negatively charged). For
example, the three major plant nutrients nitrogen (N), phosphorus (P), and potassium (K) are taken
up by plant roots as follows.
• N is absorbed as ammonium (NH4+, a cation) or nitrate (NO3–, an anion).
• P is absorbed either as H2PO4– or HPO42–, both anions.
• K is absorbed as K+, a cation.
Using K to illustrate, the following series of events might take place when a nutrient is
added to the soil. Remember, it doesn’t matter whether the nutrient source is animal manure, crop
residue, biosolid, or manufactured fertilizer, the K must be available as K+ before the crop can use it.
Once it is in this ionic form, there is no distinction as to what its original source might have been. It
is now subject to all the phenomena that ordinarily take place in the soil.
• It can be taken up immediately by the crop, if one
is growing at the time.
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• It can remain in the soil until the crop uses it.
• In some cases, it can be leached out of the root
zone.
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• It might be lost from the soil through erosion and
water run-off.
The illustration of the K cycle in soil shows some of
the conditions involved with this important nutrient.
Remember: regardless of nutrient source, crop
plants use nutrients in the inorganic form. EB
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