





























Rates and Methods of Application
of Zinc Fertilizers

Zinc, to be effective, must be applied early in moist
soil and near the seed. Nebraska workers report that
it can either be broadcast or banded when mixed with
nitrogen materials. Michigan workers prefer band ap-
plication so as to reduce rates. Mixing zinc with phos-
phate fertilizers such as 6-24-12 or incorporation with
ammonium polyphosphate has proven acceptable. The
suggested rates when banded are:

Known Deficient Soils —
Inorganic salts — 3 to 4 pounds of zinc per acre
Organic salts — 0.5 to 0.8 pound of zinc per acre

Possible Deficient Soil or as a Preventive Program —
Inorganic salts — 1 pound of zinc per acre
Organic salts — 0.2 pound of zinc per acre

Because of the two types of zinc carriers available
— inorganic and organic — Michigan regulations per-
mit a number of selections for zinc that can be reg-
istered in mixed fertilizers. The amounts permitted
are Y, V4, V2, 1 or 2 percent zinc. An application of

Figure 6 — Cauliflower without molybdenum was a com-

plete failure when grown on a soil high in bog iron. In
early stages the deficiency symptom appears as crinkling
and mottling and marginal leaf scorching. In later stages
the deficiency is known as “whiptail.”
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600 pounds of fertilizer containing Y2 percent zinc
will supply 3 pounds of zinc.

Based upon present information, seed treatment
with zinc oxide is not recommended. Tests have shown
that 1 pound of zinc per acre from zinc oxide on bean
seed showed reduced emergence and yields in most
locations.

Side-dressed applications of zinc after the crop has
emerged have not been too effective. If a zinc defici-
ency problem is diagnosed after emergence of the
crop, spray the foliage with 1 to 2 pounds of zinc sul-
fate per acre. The solution should not exceed 5 pounds
of the salt per hundred gallons of water. This is about
Y percent solution. Response to spray application is
usually obvious in 10 days. It may be apparent in 5
days if the treatment is applied when the plants are
in a vigorous state of growth. Plants with waxy leaves
such as onions may need a wetting agent in the water
to obtain good foliage cover. Figure 5 illustrates re-
covery of onions following a zinc spray application.

Contflicting results have been obtained with spray-
ing some crops such as corn, onions and potatoes. It
may be poor transfer of zinc down into the roots which
also need the element to perform their functions. If
foliage sprays are used, apply them early to obtain
best results.

Some fungicides such as zineb, “M-45" and tank-
mix nabam and zinc sulfate contain zinc. No doubt
where these materials are used as a foliage treatment
they will also help correct zinc deficiency.

Zinc Carry-Over

Residual response in calcareous (alkaline) soils is
practically none. This is because of high fixation of
zinc. In acid soils zinc tends to remain in an available
form. At present it is not known how long the 3- to
4-pound rate of application is needed on responsive
soils. Possibly after several years of treatment the rate
of zinc can be dropped to 1 pound per acre.

Soil and Plant Tissue Test for Zinc

Soil tests have been developed to determine avail-
able zinc in the soil but because of limited interest
and rather elaborate care necessary to make the tests,
the method has not been adapted for general routine
soil tests. (The University of Nebraska does make the
tests for a small fee.) Plant tests can be used to help
diagnose a critical or near critical level of zinc. Tis-
sues containing less than 20 parts per million of zinc
are often deficient, values of 30 to 100 parts a mil-
lion are normal and values over 300 parts per million
are considered excessive to toxic. Several commercial
and state laboratories are available to determine the
zinc content in plant materials.




Figure 7 — Molybdenum deficiency in onions. Note dead tips of leaves. Below the dead tip, the leaf shows an inch or
two of wilting, flabby formation.

MOLYBDENUM

Molybdenum, an essential micronutrient for plant
growth, ranges from 0.8 to 5.0 parts per million in
normal tissue. Some plants have even been found
to contain as high as 15 parts per million. Deficient
plants usually contain less than 0.5 parts per mil-
lion. Certain nonresponsive crops such as grass may
contain as low as 0.1 part per million. The responsive
crops are cauliflower, broccoli, lettuce, onion, spinach,
soybean and clover. Very few soils in Michigan show
a need for molybdenum fertilizers. Those that do are
tibrous peats and acid sandy soils. The sandy soils
are the type commonly used for potato production and
then are used for growing cauliflower, soybean and
clover. Peats and mucks that contain high amounts
of bog iron often need molybdenum for normal plant
growth.

Molybdenum deficiency in clover shows up as a
general yellow to greenish-yellow color of the foliage,
stunting and lack of vigor. The symptoms are similar
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to those caused by nitrogen starvation. Early stages
of the deficiency in cauliflower and broccoli appear as
a marginal scorching, a rolling or curling upward and
a withering and crinkling of the leaves. (See Figure
6.) In later stages of growth the deficiency shows up
as “whiptail” especially in the younger leaves. Older
leaves show marked yellow mottling between the
veins and a crinkling of the leaves. In onions it shows
up as a dying of the leaf tips. Below the dead tip the
leaf shows an inch or two of wilting and flabby for-
mation. (See Figure 7.) As the deficiency progresses,
the wilting and dying advances down the leaves. In
severe cases the plant dies.

The usual carriers of molybdenum are sodium or
ammonium molybdate. These salts contain about 40
percent of the element.

How to Control the Disorder

Molybdenum deficiency can best be corrected by
seed treatment. Dissolve one-half ounce of the molyb-
date compound in 3 tablespoons of water and mix with




sufficient seed to plant 1 acre. Do not use excess
water as this can cause the solution to penetrate the
seed embryo and cause injury. Mix the seed thor-
oughly and let dry. It may be advisable to use some
suitable fungicide dust to help dry the seed. Suppliers
of the molybdate compound often sell the product
in 2-ounce packages. This will treat 4 acres.

Foliar sprays may be used by applying 3 to 4
ounces of the compound per acre. Use wetting agents
in the spray when applying the solution to cauliflower
or onions.

Soil acidity has a marked influence upon the need
for molybdenum; the greater the acidity, the greater
is the need for molybdenum. Research plots on a
Montcalm sandy soil showed that molybdenum con-
tent of cauliflower was increased 5 fold by liming
from pH 4.9 to pH 6.7. In a Houghton muck the con-
tent of molybdenum increased over 3 fold when the
pH was raised from 5.4 to 7.2. Liming severely de-
ficient soils, however, will not completely correct the
deficiency.

COPPER

Copper is one of the essential micronutrients nec-
essary for growth. Normal plants contain about 8 to
20 parts per million and deficient plants usually con-
tain less than 6 parts per million. In each ton of dry
hay there is only about 0.002 pound of copper. How-
ever, without this element all crops fail to grow.
Fortunately, most of the soils of Michigan are suf-
ficiently supplied with copper. Peaty soils low in ash
are about the only ones with a deficiency. Where
the problem does appear in mineral soils it will be
most likely on acid sandy soils which have been
cropped heavily and liberally supplied with N-P-K
fertilizers. Copper applied to soil is not easily leached
nor is it much used by the crop. For this reason no
further copper fertilization is needed on peats and
mucks if a total of 20 pounds per acre has been ap-
plied to low responsive crops and 40 pounds per acre
for high responsive crops.

Copper deficiency in many plants shows up as wilt-
ing and eventual death of the leaf tips. In grain the
leaves are yellowish in color and the leaf tips. show
a disorder similar to frost damage. Carrot roots, wheat
grain and onion bulbs show poor pigmentation. Re-
sponsive crops are alfalfa, oat, barley, wheat, carrot,
lettuce, onion, spinach, Sudan grass and table beets.
For information on response by other crops see Ex-
tension Bulletin E-159. Rates of copper commonly
used in highly responsive crops are 3 to 6 pounds
per acre depending upon pH. These rates should be
doubled on fields that had never received copper.

Common carriers of copper are the sulfate and the
oxide. Copper sulfate has a blue color and can easily
be identified in most fertilizer mixes. It has a copper
content of about 25 percent. Copper oxide has a cop-
per content of 60 to 80 percent. In field tests, copper
oxide, a brown material, is as effective as copper
sulfate.

Michigan control regulations permit the use of Y,
1 and 2 percent copper in mixed fertilizer.

IRON

Iron deficiency in field and vegetable crops is not
common in the eastern states. It is a problem in the
western states where the soils contain considerable
sodium and calcium. In Michigan, woody plants such
as pines, pin oaks, roses, certain ornamentals and acid-
demanding plants such as blueberries, azaleas and
rhododendrons may need iron. Lawns and particular-
ly putting greens on golf courses sometimes show a
lack of iron for grass because of high pH and high
levels of phosphorus. Putting greens made from an
excess of coarse sand and acid peat often develop
iron deficiencies.

Iron deficiency in many woody plants appears when
they are grown in soils low in organic matter and
high in pH. Mixing in organic materials such as
manure or acid peat will help increase the availability
of the iron.

The use of sphagnum moss peat in mixtures with
sand, perlite or vermiculite intensifies the need for
iron fertilizers for the production of petunias, snap-
dragons, tomatoes and other bedding plants. This
has been widely experienced during recent years.

Correcting Iron Deficiency

It is difficult to correct iron deficiency in plants
with soil applications when soils are alkaline. Under
such conditions foliage sprays are recommended. Use
iron sulfate, iron chelates, iron citrate or “Nu-Iron”
according to supplier’s recommendations. For iron sul-
fate this is usually about 1 to 2 pounds of the salt
in 100 gallons of water. Wet foliage thoroughly. Soil
applications are effective if soils are acid or neutral
in reaction. Iron chelates, though more expensive than
iron sulfate, persists for longer periods of time. “Nu-
Iron” is recommended for soil mixes for bedding plant
production at the rate of 4 to 8 ounces per cubic yard
of soil.

To help prevent an iron problem do not use exces-
sive amounts of lime or phosphate. Apply chemicals
or fertilizers to increase the soil acidity and add or-
ganic matter.
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