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COPPER IN THE SoOIL

Copper occurs in the soil almost
exclusively in the divalent form.
The largest fraction of copper
is usually present in the crystal
lattices of primary and secondary
minerals. In addition, copper
occurs in organic compounds,
is present as an exchangeable
cation on soil colloids, and is a
constituent of the soil solution.
The copper concentration of
the soil solution is usually very
low, and it has been observed
that more than 98% of soil
solution copper is complexed
with organic matter. Copper is,
in fact, more strongly bound to
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organic matter than are other
micronutrient cations and copper
complexes play an important
role in regulating copper mobility
and availability in the soil.!

Since coEper is strongly bound
to sails, it s ver%/ immobile in the
soil. The result is that copper
added to the soil as a result of
the use of copper contalnlng
fertilizersisthuslargely restricte
to the upper soil horizons.

CopPPER UTILIZATION BY PLANTS

The general requirement for
copper by plants is relatively
small, in the range of
2-20 ppm, in the dry plant
material. Copper uptake is a
metabolically mediated process,
and evidence shows that copper
strongly inhibits the uptake of
zinc and vice versa. Copper is
not readily mobile in the plant
although it can be translocated
from older to younger leaves.

FiGure 2. LEAF Tirs oF WHEAT D1scoLORED AND DISTORTED

Relatively high concentrations
of co?per occur in chloroplasts.
About 70% of the total copper
in the leaf is bound in these
organelles. Evidence suggests
that copper may play a part in
the synthesis or the stability
of chlorophyll and other
plant pigments although the
mechanism is not clear. Coner
appears to participate both
in protein and carbohydrate
metabolism.?

CorPER DEFICIENCIES

Plants differ in their sensitivity
to copper deficiency. GeneraII%/,
the most responsive plants
to copper fertilizers are oats,
spinach, and wheat. Stunted
Prowth, distortion of youn
eaves, necrosis of the apica
meristem, bleaching of youn
leaves, and “summer dieback™
in trees are typical visible
symptoms of copper deficiency.

From CoppPER (Cu) DEFICIENCY. PHOTO [ANNOTATION REMOVED]
CourTESY OF R. MAHLER REPRODUCED BY PERMISSION FROM NUTRIENT
DEeFicienciEs AND ToxicITies oF PLanTs IMace CD-RomMm, 2000, AMERICAN
PHYTOPATHOLOGICAL SOCIETY, ST. PAUL, MN.




Balchem® Plant Nutrition Research Paper

An increase in the number of
auxiliary shoots in dicotyledons
are  secondary  symptoms
caused by necrosis of the apical
meristem. Summer dieback has
been described as the dying off
of twigs and growing points on
the terminal shoots of trees.

Copper  deficiency  affects
grain, seed, and fruit formation
much more than vegetative
rowth. The main reason for
e decrease in the formation
of generative organs is the
nonviability of the pollen from
copper-deficient plants. When
the copper supply is adequate,
the anthers containing pollen
and the ovaries have the highest
copper content in the flowers
and obviously the highest
copper demand.

Impaired lignification of cellwalls
is the most typical anatomical
change induced bY copper
deficiency in hiﬂher plants. This

ives rise to the characteristic

istortion of young leaves,
bending and twisting of stems
and twigs and an increase in the
lodging susceptibility of cereals,

particularly with a high nitrogen
supply.3

Nitrogen application accentuates
copper deficiency; and when
nitrogen supply 1s high, the
application of copper fertilizers
is required for maximum yield.
Nitrogen also has specific effects
on copper avallability and
mobility including a decrease
in the rate of retranslocation of
copper from old leaves to areas
of new growth.*

CoRRECTING CopPPER DEFICIENCIES
WITH
METALOSATE® COPPER

As previously stated, plants
require very low concentrations
of copper in their tissue to
function properly. As a result,
copper deficiencies are relatively
easy to correct with applications
of Metalosate Copper.

The research data that Albion
has collected over the vyears
indicates that in most situations
Metalosate Copper is applied
in combination with other
Metalosate  products. One
example of such a case was a

field trial that Albion performed
in Eastern Washington on
yellow storage onions. It is very
common for onions to suffer
from copper deficiency. This is
demonstrated in Figure 3.

In this field trial one application
of Metalosate products was
applied by air. A tissue sample
was collected from the field at
the four-leaf stage. The sample
was analyzed by Albion’s
lant and soll Iaboratolr%/ and
hen a T.E.AM.® report was
enerated. It recommended
that the following be agplied:
Metalosate Calcium 48 oz./
acre (3.5 L/Ha), Metalosate
Copper 8 oz./acre (0.58 L/Ha),
and Metalosate Magnesium
24 oz./acre (1.75 L/Ha).

At harvest onions were collected
from eight randomly selected
spots in the field (four in the
treated area and four in the
untreated area). The onions
were then sized and graded
and the vyield per acre was
calculated based on the size of
the treatment replications.

Ficure 3. CopPER-DEFICIENT ONION BuLBs wWITH THIN, PALE YELLOW OUTER ScALEs (RIGHT).
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The treated onions showed an
increase in the total number
of colossal- and jumbo-sized
onions and a reduction in the
number of medium onions. The
application did not cause an
overall productionof significantly
more onions per acre, but
it did produce significantly
more onions in the [arger-size
classifications per acre.

The following information is
based on the totals taken from
four repetitions within each
treatment. The difference
in total weight between the

two treatments is statistically
significant. A two-sample t
test performed on the data
shows p value of <0.05. This
demonstrates a less than 5%
chance that the difference was
due to natural variation in the
field. Essentially, it is telling us
that the difference was a result
of the treatments applied.

Metalosate Copper played a key
role in achieving the significant
increase in onions that sell for
a premium. It is essential to
consider all of the nutrients
required by plants when making

fertility =~ recommendations.
Copper is one nutrient that
is often overlooked because
plants require it in such small
quantities; however, it is just
as important to the overall
production and nutrient balance
in the crop as any of the other
nutrients.

For more information on
Metalosate Copper or any of
the Metalosate products please
contact your local Albion Plant
Nutrition representative.cz

TaBLE 1. ResuLTs oF METALOSATE® CoPPER STUDY ON ONIONS SHOWING SIGNIFICANT INCREASE IN ONIONS

THAT SELL FOR A PREMIUM
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Albion®
Metalosate®
Program

a — Weight in pounds (kilograms)
b - % of total yield

¢ — Tons/acre (metric tons/hectare) calculated based on area harvested from plots
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