


. Micronutrients are essential
» . elements that are used by plant:
¢, In small quantities. For most
“ mlcronutrlents crop uptake is
less than one pound per acre. |
spite of this low requirement,
critical plant functions are limited
If micronutrients are unavailable
resulting in plant abnormalities,
reduced growth and lower yield.
In such cases, expensive, higl
requirement crop inputs such as
nitrogen and water may be
wasted. Because of higher yield
higher commaodity prices and
higher costs of crop inputs,
growers are reviewing all
potential barriers to top grain
production, including
micronutrient deficiencies.



mlcronutrieMessential to - .

plant growth, yet are required in
much smaller amounts than
macronutrients. The eight
micronutrients are: Zn
1.BORON (B),
2. CHLORIDE (CL),
3. COPPER (CU),
4.1RON (FE),
5.MANGANESE (MN),
6. MOLYBDENUM (MO),
7.NICKEL (NI), AND
ZINC (ZN).




KM\ MICRONUTRIENT NUTRITION

Through increased use of soil testing and plant analyses,
micronutrient deficiencies have been verified in many
soils. Some reasons limiting the incidental additions of

micronutrients include: B 2000 Fe 2000
A High -yield crop demands remove micronutrients from
the soill
A Increa_sc_ed use of high | .-analysi_s NPK f_ertilizers Mn 1000
containing lower quantities of micronutrient Cl 3000
contaminants Zn 300
A Advances in fertilizer technology reduce the residual | Cu 100
addition of micronutrients. . ¥ Mo+Ni 2
These factors contribute to the significant increase in Values are relative concentrations.

usage of and need for micronutrients in order to achieve

full balanced nutrition. | ———— \ >




Boron (B) is a micronutrient that is essential for cell wall formation and rapid growing points within the plant,
such as reproductive structures. Interestingly, while higher plants require B, animals, fungi and microorganisi
not need this nutrient

Boron(B) exists primarily in soil solutions as the B&anion ¢ the form commonly taken up by plants. One of the
most important micronutrients affecting membrane stability, B supports the structural and functional integrity
plant cell membranes. Borowleficiency symptoms first appear at the growing points, and certain soil types are
more prone to boron deficiencies

Deficiency Symptoms
Symptoms of deficiency can vary across crop species, but
similarities exist for how nutrient insufficiency impacts plant

tissue color and appearance. Nutrient deficiencies are
commonly associated with the physical location on the plant
(i.e., whether the symptoms are primarily observed on older
versus newly formed plant tissue), but these symptoms can
spread as the severity of the deficiency progresses.

Boron Deficiency
in Alfalfa
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COPPER

Copper (Cu) activates enzymes acatalyzeseactions in several plangrowth processes. Vitamin
A production is closely linked to the presence of Cu as well, and it helps ensure successful protein
synthesis. Classified as a micronutrient, only a small amount of this essential nutrient is needed for
plant survival.
The presence of copper is closely linked to Vitamin A production, and it helps ensure successful
protein synthesis.

Deficiency Symptoms
Symptoms of deficiency can vary across crop species, but
similarities exist for how nutrient insufficiency impacts plant

tissue color and appearance. Nutrient deficiencies are
commonly associated with the physical location on the plant
(i.e., whether the symptoms are primarily observed on older
versus newly formed plant tissue), but these symptoms can
spread as the severity of the deficiency progresses.

Copper Deficiency
in Barley




Iron (Fe) is essential for crop growth and food production. Plants take up Fe as the ferrous (Fe2+)
cation. Iron is a component of many enzymes associated with energy transfer, nitrogen reduction and

Iron Deficiency in
Apples

fixation, and lignin formation.

Deficiency Symptoms
Symptoms of deficiency can vary across crop species, but
similarities exist for how nutrient insufficiency impacts plant

tissue color and appearance. Nutrient deficiencies are
commonly associated with the physical location on the plant
(i.e., whether the symptoms are primarily observed on older
versus newly formed plant tissue), but these symptoms can
spread as the severity of the deficiency progresses.
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Manganese {In) functions primarily as part of enzyme systems in plants. It activates several important metal
reactions and plays a direct role in photosynthesis. Manganese accelerates germination and maturity whi
increasing the availability of phosphorus (P) and calciuGa(

A Manganese plays a vital role in photosynthesis by aiding in chlorophyll
synthesis.
Soybeans and wheat in particular require mokén than many crops.
Manganese is very immobile in plants, so deficiency symptoms appear first on
younger leaves, with yellowing between the veins. Sometimes a series of
brownish-black specks appear.
A Although Mn deficiencies are often associated with high soil pH, they may
result from an imbalance with other nutrients such as calciu@g,
magnesium (Mg), and Iron (Fe).
A Manganese deficiencies are most common in high organic matter soils and in
those soils with naturally lonMn content and neutral to alkalingoH.
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Deficiency Symptoms
Symptoms of deficiency can vary across crop species, but similarities exist for how
nutrient insufficiency impacts plant tissue color and appearance. Nutrient deficiencies
are commonly associated with the physical location on the plant (i.e., whether the
symptoms are primarily observed on older versus newly formed plant tissue), but

these symptoms can spread as the severity of the deficiency progresses. Manganese DEﬁCienCy in Avocad 0




