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MOLYBDENUM

MOLYBDENUM IN SOILS

Molybdenum (Mo) is the least abundant of the trace elements in soils, and very little is present in
forms that are available for plant root uptake. Sandy soils are typically low in molybdenum, as too are
infertile soils that are inherently low in other nutrients such as phosphorus in their natural state. Peats
tend to be high in molybdenum.

Plants take up molybdenum from the soil as the molybdate (MoO4%) ion. It's availability in the soil is
influenced by the pH, being most available in neutral to alkaline soils, and least available in acid soils
with a pHw below 6.0.

The presence of iron and aluminium oxides greatly reduces the availability of molybdenum. Molybdate
is moderately strongly sorbed or attached to clay and organic colloids in the soil. Therefore, it not
readily leached.

Of the anions (negatively charged ions) which are of importance as plant nutrients, molybdate is
second behind phosphate in this respect, and much more strongly sorbed (resistant to leaching) than
nitrate or chloride. The first report of the importance of molybdenum as an essential plant nutrient
came from Australia in 1942 when AJ Anderson reported responses in sub clover.

MOLYBDENUM IN PLANTS

Of all the essential micronutrients or trace elements, molybdenum (Mo) is required in the smallest
amount by plants. Molybdenum is mobile in plants and moves freely from older to younger tissue.
Many large seeded annual plants (especially legumes) contain sufficient molybdenum to last the crop,
if the seed came from plants which were adequately supplied with molybdenum.

Molybdenum is important in nitrogen metabolism, and the synthesis of protein. Two important
processes in which it is involved are:

e The reduction of nitrate (NOs") to nitrite (NO2’), the first step in the synthesis of amino acids
and protein.

e Inroot nodules in legumes, Rhizobium bacteria require molybdenum to fix atmospheric or
molecular nitrogen (N2).

Symbiotic bacteria require about ten times more molybdenum for nitrogen fixation than does the host
plant (for protein synthesis). Hence, molybdenum deficiency commonly occurs in legumes before it
does in other plants when grown in the same soil. In non-legume plants, cruciferous crops (particularly
cabbage and cauliflower) and cucurbits have a high molybdenum demand. Grasses are relatively
tolerant of low molybdenum, and deficiency in cereals only occurs in extreme conditions. Molybdenum
toxicity in plants is rare. Compared to other micronutrients, molybdenum can be taken up in
concentrations many times that regarded as necessary for optimal plant growth without toxic effects.
Livestock may be affected when the pasture is not. High molybdenum can induce copper deficiency in
grazing animals.
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DEFICIENCY SYMPTOMS

Molybdenum deficiency occurs most commonly in legume-based pastures and in various vegetable
crops on sands and podzolic soils derived from sedimentary rocks in the southwest of Western
Australia, parts of South Australia, Victoria and Tasmania, the coast and tablelands of New South
Wales and coastal areas in Queensland.

Legume vs non-legumes
Deficiency symptoms vary between legume and non-legume plants.

In legumes, a lack of molybdenum prevents proper nodulation and fixation of molecular nitrogen (N2)
by symbiotic Rhizobium bacteria. Symptoms of nitrogen deficiency (stunted growth and yellowing of
the leaves, starting with the older leaves) are displayed by the plant, e.g., clover. These symptoms
can be relieved by applying nitrogen fertiliser (although this would not normally be the recommended
treatment). Growth is stunted and nodulation is poor. The root nodules are green or colourless, not
the typical healthy pink colour.

In non-legume plants, symptoms specific to molybdenum deficiency occur, e.g., “Whip tail” of
cauliflower; although plants suffer essentially from a shortage of protein, due to the failure to convert
nitrate (NOs) to amino acids. Nitrates can accumulate in the plant. In contrast to legumes, the
symptoms of molybdenum deficiency in non-legume crops cannot be corrected by applying nitrogen
fertiliser, but only by adding molybdenum. In fact, the addition of extra nitrogen may make the
symptoms worse.

MOLYBDENUM FERTILISERS

Because molybdenum is required in such minute amounts, it is necessary to apply it with a carrier,
e.g., fertiliser, seed, or water, to help provide as uniform coverage as possible. Molybdenum can be
applied to the soil or the foliage. As molybdenum is sorbed in the soil and not readily leached, soil
applications can remain effective for several years.

In legume-based pastures, molybdenum is typically applied once every 5 to 10 years at a rate of 50 to
100 g/ha Mo. Molybdenum fortified grades of Single Superphosphate, e.g., SuPerfect® Mo 0.025%,
are available for this purpose. Application of Molybdenum can also be sprayed onto fertilisers at
dispatch. Molybdenum can also be incorporated into seed coatings, as Molybdenum Trioxide, when
establishing or over-sowing pasture.

Water soluble molybdenum fertilisers that can be sprayed onto the soil or foliage are sodium
molybdate or ammonium molybdate. Foliar sprays ensure uniform coverage and are popular in
vegetable crops. As molybdenum is mobile in plants, one or two early season sprays, either to the
transplants while still in the seedbed and/or after planting in the field, is normally all that is required.

SAFETY DIRECTIONS

Refer to the Safety Data Sheet (SDS) for more detailed safety advice. Before use, read the Product
Label and the SDS. Use safe work practices and avoid contact with the eyes and skin. Avoid
ingestion and inhaling dust. Protective clothing, eyewear and dust masks should always be used
when dealing with this product. Observe good personal hygiene, including washing hands after use.
Avoid loss of fertiliser to waterways.
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WARNING

This document contains information of a general nature. Before using fertiliser seek independent
agronomic advice. Fertiliser programs may need to be varied depending on the plants being grown,
climatic and soil conditions, application methods, irrigation, agricultural and livestock management
practices, the soil’s fertility, and cultural practices. (‘Unforeseen Elements’)

Fertiliser may burn and/or damage crop roots or foliage. Foliar burn to the leaves, fruit or other plant
parts is most likely to occur when fertilisers are foliar applied at high concentrations and/or on a
regular basis, different products are mixed and sprayed together at cumulatively high rates, the water
is of poor quality, or the spray is applied under hot dry conditions, e.g. in the heat of the day.

Fertiliser and supplements may affect animal health. Seek independent advice before using any
supplements in livestock rations.

DISCLAIMER

As Unforeseen Elements are beyond the control of Incitec Pivot Pty Ltd, in no event Incitec Pivot Pty
Ltd and its related bodies corporate be liable or accept any responsibility whatsoever for any direct,
indirect, punitive, incidental, special or consequential damages (including but not limited to loss of
revenue, crops and livestock), in respect of the illness, injury or death of a person, damage to
property (including of a third party), or any other loss whatsoever arising out of or connected with the
use or misuse of this fertiliser, or its transport, storage, handling or application. Where Incitec Pivot
Pty Ltd and its related bodies corporate’s liability cannot be lawfully excused, it and its related bodies
corporate’s liability shall be limited to the replacement of, or cost of the fertiliser supplied. The buyer
accepts and uses this product subject to these conditions.

COPYRIGHT

Copying or reproduction in whole, or in part, by any means, or transmission, or translation into a
machine language without the written permission of Incitec Pivot Pty Ltd, is strictly prohibited.

®Nutrient Advantage, Granulock, Gran-Am, Easy N, Easy Liquids, Green Urea NV, eNpower, Trigger, SuPerfect, Boosta, CK88, Greentop, FodderBoosta,
HayBoosta, PastureBoosta, GrassBoosta, Croplift, Cal-Am and Cal-Gran are registered trademarks of Incitec Pivot.

Incitec Pivot is a business of Incitec Pivot Pty Ltd, ABN 37 007 656 046.

®Fertcare is a registered trademark of Australian Fertiliser Services Association Inc.

This is a guide only, which we hope you find useful as a general tool. While Incitec Pivot Pty Ltd has taken all reasonable care in the preparation of this guide,
it should not be relied on as a substitute for tailored professional advice and Incitec Pivot Pty Ltd accepts no liability in connection with this guide. 3



