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Plant nutrients are classified as macronutrients
and micronutrients. “Macronutrient” refersto
elements needed in large amounts, and
“micronutrient” signifies nutrients that are essential
to plants but are needed only in small amounts. The
micronutrients are Fe, Zn, Mn, B, Cu, Mo, Cl, and
Ni.

When macronutrients are supplied in relatively
high proportions compared with micronutrients to
stimulate growth of newly planted citrus trees,
extreme depletion of micronutrients can develop asa
result of marked top growth, and micronutrient
deficiencies can appear. Therefore, a balance between
macronutrients and micronutrients is needed. Citrus
micronutrient deficiencies are most commonly
observed on previously uncultivated soils, shallow
soils with high water table, extremely sandy areas,
and calcareous soils. Since mineral nutrition isa
major factor in maximizing yield of high quality fruit,
itisessential to understand the functions of mineral
elements, diagnose nutrient deficiencies, and provide
needed fertilizers in sufficient amounts. This fact
sheet describes and discusses deficiencies that occur
commonly in the field and the symptoms that can be
used asaguide for fertilizer practices.

Boron (B)

Boron deficiency in citrus wasfirst identified in
commercia Florida citrus more than 60 years ago.
Florida soils are low in native B, and a deficiency of
this element occasionally occurs under field
conditions. The deficiency may be aggravated by
severe drought conditions, heavy lime applications,
or irrigation with akaline water.

Boron deficiency is known as “ hard fruit”
because the fruit is hard and dry due to lumpsin the
rind caused by gum impregnations. The chief fruit
symptoms include premature shedding of young
fruits. Such fruit have brownish discolorationsin the
white portion of the rind (albedo), described as gum
pockets or impregnations of the tissue with gum and
unusually thick albedo. Older fruit are undersized,
lumpy, and misshapen with an unusually thick albedo
containing gum deposits. Seeds fail to develop and
gum deposits are common around the axis of the
fruit. The first visual symptoms of B deficiency are
generally the death of the terminal growing point of
the main stem. Further symptoms are a dlight
thickening of the leaves, atendency for the leaves to
curl downward, and sometimes chlorosis.
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Y oung |leaves show small water-soaked spots or
flecks that become translucent as the leaves mature.
Associated with this symptom is a premature
shedding of leaves beginning at the treetop that soon
leaves the tree amost completely defoliated.
Continuation of the symptom is tree dieback and
bushy upright growth similar to that of Zn deficiency.
Fruit symptoms are the most constant and reliable
tool to diagnose B deficiency.

Borax is commonly used to treat B-deficient
citrus. It can be applied either to the foliage or as
soil-applied fertilizer. Because of its greater
solubility, boric acid might be preferred over borax
for foliar spray application. In Florida, foliar spray
application is safer and more efficient than soil
application. Applying B to the soil can provide
unsatisfactory results during dry springs and may
result in toxicity problemsif applied during the
summer rainy season. The spray may be applied
either during the dormant period or post-bloom. The
applicator should be careful not to apply more than
the recommended amount because it is easy to apply
an amount that would result in B toxicity.

Copper (Cu)

Copper deficiency is known as “ dieback”,
“ammoniation”, and “exanthema.” These names
are derived from the dying back of the twigs,
frequent association with heavy application of N
(ammonia) and excrescences on the surface of the
twigs and fruit. Excessive applications of N fertilizers
have been considered for years as a contributing
cause of this problem, giving riseto the term
“ammoniation.” The cause might be an excessive
N/Cu ratio in the plant. This condition is classified as
Cu deficiency as opposed to excessive N, and the
term “copper deficiency” is preferred in a practical
sense because Cu application solves the problem.

The first symptom is the formation of unusually
vigorous large dark green foliage with a“bowing
up” of the midrib. The twigs are also unusually
vigorous, long, soft, angular, frequently “S’
shaped, and somewhat drooping. As the deficiency
becomes acute and the twigs start to die, some of the
weak twigs will bear very small leaves of
yellowish-green color, which drop quickly, leaving

the twig denuded. Fruit symptoms are most
pronounced on oranges. Brown-stained areas of
hardened gum on the rind of the fruit may precede the
appearance of leaf and twig symptoms. Fruit splitting
is common on the trees showing mild symptoms of
Cu deficiency, with apart of the splitting beginning at
the blossom end in the usual way but some of it
occurring across the axis or around the gummy
stained areas. In severe cases, dieback of young twigs
occurs and reddish brown droplets of gum cover the
twigs. The brown-stained areas on the fruit darken
and converge as time progresses and may become
almost black by the time the fruit is half grown. Most
of thisfruit will shed by summer.

Insufficient available Cu in the soil is believed to
be the primary cause of the symptoms described.
When Cu deficiency is combined with either Zn or
Mg deficiency, leaf and twig symptoms may not be
noticed due to reduction in growth, but the typical
fruit symptoms will still be exhibited. Therefore, fruit
symptoms are the most reliable indicator in routine
observation. If Cu deficiency is acute enough to cause
crop loss, symptoms of Mg deficiency may not be
readily apparent. Under such conditions, Cu
applications frequently result in heavy cropping
followed by acute Mg deficiency.

Copper deficiency is more of aproblem on
newly planted flatwoods soils than on the deep sandy
soils of the central Floridaridge. Foliar sprays or soil
applications of Cu fertilizer can prevent or cure Cu
deficiency. Spraying a solution containing 2 to 3 Ibs
per acre of elemental Cu applied during flowering
commonly results in near-immediate recovery
followed by anormal fruit set. Copper deficiency can
be a controlling factor in fruit production, and acute
Cu deficiency may put trees entirely out of
production. Foliar sprays are useful emergency
treatments when symptoms of Cu deficiency are first
observed.

Molybdenum (Mo)

In Florida, Mo deficiency in citrusis commonly
called “yellow spot.” The deficiency occurs when
trees are unabl e to take up sufficient Mo from an
acidic soil. Deficiency symptoms appear on the leaves
as large interveinal chlorotic spotsin early summer.
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Asthe leaves age, the yellow spots develop deposits
of brown gum on the lower leaf surfaces, which may
eventually turn black. In many cases, an infection of
anthracnose causes the areas covered by the spotsto
die and drop out, leaving small holesin the leaves.
When the deficiency is severe, the necrotic yellow
spots enlarge and extend to the margins. Affected
leaves eventually drop, and trees become almost
defoliated during the winter.

Symptoms are seldom observed on fruit except
when the deficiency is severe. Under this condition,
largeirregular brown spots surrounded with yellow
discoloration may develop on the fruit. The
discoloration goes only into the peel and does not
affect the albedo. Symptoms of Mo deficiency appear
more commonly on the sunny side of the trees.

Molybdenum deficiency usually occursin acidic
soils. The most common cure is to lime the soil to pH
6.0 — 6.5, after which Mo deficiency often
disappears. It is easy to correct Mo deficiency with a
sodium molybdate or ammonium molybdate foliar
spray. If the spray is applied between summer and
early fall, the leaves will re-green and the yellow
spots will disappear from the upper surface. Most of
the gum will also disappear from the lower surfaces
of the leaves. However, black spots consisting
primarily of cork cellswill remain. One spray is
usually sufficient for 3 years or more.



