
Nutrient Role in Plant Plant Available Forms of 
the Nutrient

Deficiency Symptoms

Boron Essential for sugar transport thru cell membranes.  Cell division and develop-
ment. Plant utilization of nitrogen and phosphorus. Synthesis of protein and 
nucleic acids. Flowering and reproduction, germination of pollen grains, and 
seed production.

Borate (H2BO3
-) Visible symptoms are not common.  Boron is immobile in plants, so symptoms appear on new 

growth. Poor fertilization and seed or fruit set.  Poor growth or death of terminal buds.  Short-
ened internodes.  Leaves and stems may thicken and become brittle.  Forages and canola may 
have reddish or bronze discoloration or yellow mottling.

Chloride Chloride is necessary for cell division, photosynthesis, and enzyme activity.  
Involved in water movement and regulation in the plant.  Helps reduce moisture 
stress.  Improves nitrogen utilization.  Helps hasten maturity.  Suppresses many 
root and leaf diseases and certain physiological disorders in cereals.

Chloride anion (Cl-) Chloride deficiency in cereals is sometimes manifest as “physiological leaf spot” and resembles 
tan spot.  Wilting followed by chlorosis.  Bronzing of leaves.  Yield loss and greater disease 
incidence.  

Copper Component of essential enzymes. Essential ini protein synthesis. Promotes 
seed production. Essential for chlorophyll production. Catalyzes several enzyme 
reactions.

Soluble copper cation (Cu++) Copper is immobile in the plant and deficiencies are noticed on the new growth first. Seriously 
deficient cereal plants will turn light green with dried and twisted leaf tips similar to frost 
damage. Mild deficiencies may result in low test weight and higher levels of disease especially 
blackening of the seed heads known as melanosis.  Copper deficiency is known to contribute to 
higher incidence of ergot in cereals.

Iron Essential for chlorophyll formation and photosynthesis. Formation of some plant 
proteins. Needed for electron transport in energy transfers.
used in electron transport system that turns sunlight into energy the plant can 
use

Ferrous iron cation (Fe++ ) Symptoms are not common in most field crops but may occur in high ph/calcareous soils.  Iron 
deficiency is exhibited as distinct interveinal chlorosis of the upper leaves.  Veins remain green 
with light green, yellow, or even whitish intervienal tissue.  Plants are generally spindly and 
stunted. 

Manganese Essential in protein synthesis.  Required for nitrate assimilation and reduc-
tion.  Activates several enzyme systems.  Important in electron transport in 
photosynthesis.

Manganous cation (Mn++) Most common in soils with high pH or organic matter.  As an immobile nutrient, symptoms 
appear first on new leaves.  In cereals, the new leaves become chlorotic creating a striped leaf 
effect.  Gray specks may occur in cereals.  Broadleaf crops show some mottling or interveinal 
chlorosis similar to iron deficiency.  May be toxic in strongly acid soils.

Zinc Essential in protein synthesis.  Promotes seed and grain formation.  Promotes 
earlier plant maturity.  Regulates several enzymes systems including synthesis 
of plant growth hormones.

(Zn++) Zinc deficiency symptoms commonly appear as stunted plants with shortened internodes and 
small leaves.  Severe symptoms can result in “rosetting” of terminal leaves.  Interveinal chlorosis 
and/or mottling of leaves.   Delayed maturity.  Deficiency is most common in high pH soils, soils 
with low Zn levels, and soils with high phosphorus levels. 
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