





Deficiency and correction

Boron deficiency is seldom observed on stone fruit in
California, since typical orchard soils are usually ade-
quately supplied with boron and are within the appro-
priate pH range. Reportedly, peaches, compared with
other fruit trees, are not very sensitive to boron
deficiency.

Other areas report initial deficiency symptoms
occur at the shoot tips, leading to terminal dieback.
This may then lead to development of many side
branches. New leaves that follow are small, thick,
misshapen, and brittle. Defoliation often occurs, start-
ing with terminal leaves and moving down the shoot.
Sunken, necrotic spots have been reported on apple
and apricot fruit, but peach and Japanese plum are
apparently less sensitive to this disorder.

Deficiency has been corrected with soil applica-
tions of % to % Ib/tree (100 to 200 g) of borax.
Applications of boric acid to foliage or soil have
proved effective on other crops. However, one must
be cautious since boron toxicity can easily result from
overapplication.

Toxicity

Boron can be toxic to plants at levels slightly higher
than normal requirements. Therefore, overfertiliza-
tion with boron materials can lead to toxicity symp-
toms. Also, soils derived from marine sediments in
arid regions can often be naturally high in boron.

Many sites on the western side of the San Joaquin
Valley exhibit this characteristic. In such areas, one
must pay particular attention to irrigation water.
Boron levels as low as 1 ppm can induce toxicity
symptoms.

The symptoms of peach and nectarine, consid-
ered two of the most sensitive crops to boron toxic-
ity, include small necrotic spots on the underside of
the midrib. Also, cankers may develop along the mid-
rib, on petioles, and on young twigs. In severe cases,
leaf yellowing, defoliation, twig dieback, and gumming
can occur. The fruit is distorted with sharp sunken
areas and kernel development is poor. Correction is
achieved by leaching boron out of the root zone. This
is a slow process, more easily achieved in neutral to
acid soils than in alkaline soils.

Copper (Cu)
In soil

Copper exists mainly as a divalent cation (Cu**) and
is bound tightly to soil exchange sites; its concentra-
tion in the soil solution is low and it does not move
readily through the soil with leaching. However, it
can be replaced from exchange sites by hydrogen
ions (H') and is therefore more available in low pH
soils. Plant deficiencies often occur in alkaline soils.
Copper is also bound strongly by soil organic
matter. This often has the effect of increasing the
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Fig. 13.11. Midsummer copper deficiency symptoms in plum
showing small, chlorotic, and malformed young leaves. Older
leaves are more normal in size and color.
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Fig. 13.12. Marginal leaf burn in peach caused by excessive
chloride ions in the leaf.



availability of this nutrient if the complex can be taken
up by plants. However, certain complexes are appar-
ently less available, probably because of being too
large for uptake. In fact, plants growing in peat and
muck often develop copper deficiency.

In the tree

Very small amounts of copper are needed by the tree.
When adequately supplied, it moves easily from old
to new leaves. When deficient, however, it becomes
immobile so that young leaves first exhibit deficiency
symptoms. More than half of the copper in trees is
located in the chloroplasts and participates in photo-
synthetic reactions. It is also found in other enzymes
involved with protein and carbohydrate metabolism.

Deficiency, toxicity, and correction

Copper deficiency in California is rare in peach and
nectarine but is occasionally seen in plum. Symptoms
in plum include terminal dieback after about 2 months
of normal growth in spring (fig. 13.11). Terminal
leaves turn yellowish. Rough bark accompanied by
gumming also occurs. The initial symptoms on peach
and nectarine include interveinal chlorosis on young
leaves, followed by development of small, malformed
leaves. Eventually cessation of terminal growth and

terminal dieback occurs. Finally, there is rosette for-

mation due to multiple bud growth.

Correction of the deficiency has been obtained
with soil applications of 0.25 to 2 lb/tree (0.1 to
0.9 kg) of copper sulfate. This greatly exceeds plant
needs, but it is necessary due to the large amount
that is quickly and tightly bound to soil-exchange
sites. Correction can also be expected with foliar
chelate or Bordeaux sprays in early spring or soil

applications of copper chelate. Aggravation of cop-
per deficiency has been observed with high applica-

tions of nitrogen, phosphorus, or zinc fertilizers.

Copper toxicity has never been observed in Cali-
fornia, but it can occur in soils naturally high in cop-
per or where Bordeaux sprays have been continu-

ously used over many years.

Chlorine (Cl)

Abundant in nature, chlorine is mobile in soil, being
taken up easily and in relatively large amounts by
plants. Since the tree’s physiological requirement for
this element is only a few ppm, it is rarely deficient.
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Symptoms induced in sand culture on some crops
have included wilting and chlorotic leaves.

The more serious problem with chlorine is an
excess of the element. Indeed, peach, plum, and nec-
tarine are three crops very sensitive to an excess of
chloride salts. The characteristic symptom of this dis-
order is a marginal leaf burn (fig. 13.12). Leaves will
start showing the symptom when chloride levels
reach about 0.3 percent on a dry weight basis. Sodium
levels and symptoms are very similar except that the
marginal burn is often striated. If the problem of
excess salt is not corrected, trees will readily die.
Because chlorine is so mobile within the soil, the
problem can be alleviated easily by leaching.

Molybdenum (Mo)

The amount of molybdenum in the soil can vary
widely, but such small amounts are needed by plants
that deficiencies are seldom encountered. In the few
cases reported (not in fruit trees), soil pH was low.
Since molybdenum availability is strongly influenced
by pH, liming has usually solved the problem.

Molybdenum is known to be an essential com-
ponent of two enzymes involved with nitrogen metab-
olism. Therefore, deficiency symptoms sometimes
resemble nitrogen deficiency. In stone fruit, the defi-
ciency has never been documented in the field. How-
ever, it has been induced on myrobalan plum in sand
culture. Symptoms included dwarf leaves, diffuse
mottling on some leaves, and irregular areas of dead
tissue on tips and margins of leaves.
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