
Manganese

Importance and Roles in Plants:

Like the other micronutrients, manganese 
is required by plants in very small 
amounts, and yet is vitally important 
for several functions. It is known to 
aid in the production of chlorophyll, 
therefore important for photosynthesis. 
Manganese is also involved in nitrogen 
fixation, in which nitrogen-fixing 
bacteria work symbiotically with 
legumes and some other plants to 
convert atmospheric nitrogen into plant-
available nitrogen. And, like many other 
nutrients, manganese assists in enzyme 
activity in plants.

The flip side, as it were, of manganese 
being required in very small amounts 
is toxicity. It doesn’t take much to 
apply too much manganese, or any 
other micronutrient for that matter. 
Consequently, application should not be 
routine and should only be made after 
consultation with an agronomist.

Deficiency Symptoms:

In soils with high organic matter content, 
manganese is often found deficient 
when in combination with very low pH. 
Conversely, in mineral soils with naturally 
low manganese content, deficiencies 
may be exhibited when pH is between 
neutral and alkaline (from about 7 to 
higher pH values).

Deficiency will be seen first on younger 
leaves as manganese is not translocated 
within plants. Deficiency will typically 

be seen as interveinal yellowing, in 
both broadleaf crops as well as grass 
crops (such as corn) (diagram 2). Since 
interveinal yellowing or chlorosis in 
young leaves is also a symptom of iron 
deficiency, this makes it imperative to 
bring comparative leaf tissue samples to 
the Plant Science Lab (at our Abbotsford 
office) for testing, in order to determine 
which nutrient is indeed deficient.

Imbalances of other cationic (positive 
charge) nutrients such as calcium, 
magnesium and iron may also be 
associated with manganese deficiency.

Further, deficiency may be seen in cool 
springs on waterlogged soils high in 
organic matter content. When these 
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Fundamentals:
• Elemental Form: Manganese 

(Mn)
• Plant Nutrient Form: Elemental 

Manganese (Mn)
• Plant Uptake Form: manganese 

cation (Mn2+)

Diagram 1: Manganese deficiency (image 
credit: The Diagnosis of Mineral Deficiencies in 
Plants by Visual Symptoms. Wallace, T.)

Diagram 2: Magnanese deficient plant (image 
credit www.aesl.ces.uga.edu)
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Diagram 3: Manganese Cycle



conditions change (for example, as the 
weather warms and/or the soil dries), 
deficiency caused by such conditions 
often disappear.

It is known that high phosphorus in plant 
starter fertilizer will assist manganese 
uptake. Therefore, one option for a 
known soil deficient in manganese is 
to ask TerraLink to blend a manganese 
ingredient with your plant starter 
fertilizer blend. During the season, it 
is easy to apply manganese as a foliar 
application.

Manganese Fertilizers:

TerraLink offers two choices of chelated 
manganese soluble powdered fertilizer 
for fast and safe mixing for hydroponic 
production, Dissolvine Manganese 13% 
EDTA and Plant-Prod 13% Manganese 
EDTA Chelate. For foliar applications for 
field production of fruit and vegetable 
crops, we also stock TigerClaw brand 
Manganese 5% Mn. Manganese sulphate 
is added as an ingredient to granular 
fertilizer blends when required.

Behaviour in the Soil:

Plants take up manganese in the cationic 
form Mn2+, and like other positively-
charged nutrients, Mn2+ “takes turns” 
with Mg2+, K+, Ca2+, NH4

+ and other 
cations moving onto and off cation 
exchange sites in clay. This cation exists 
in the soil solution, and it is thought to 
be in chemical equilibrium between the 
oxides MnO2 and Mn2O3. Manganese 
is immobile in the soil, and like other 
immobile nutrients, plant roots must 
grow outwards and downwards to 
“run into” this micronutrient. This has 
implications for the placement of liquid 
or granular manganese-containing 
fertilizer. If placed outside the drip zone, 
the plant will not immediately have 
access to it.

In general, in soils with organic matter 
less than 2%, manganese and other 
micronutrients may be less plant-
available. Coarse-textured soils are also 
more likely to be low in manganese in 
the first place.

Like all other nutrients, manganese 
availability is affected by soil acidity. 

In general, micronutrients tend to be 
more plant-available when pH is below 
neutral (more acid). Manganese is 
most available between pH 5 and 6.5. 
This implies maximum availability for 
highbush blueberries, since that crop 
does best when soil pH is kept between 
4.5 and 5.5. At the same time, corn, 
potatoes, raspberries and most other 
crops grow satisfactorily between pH 5.5 
and 6.5, so manganese should be quite 
available for most crops.

Interaction with other Nutrients:

Manganese is involved in a few 
interactions with other nutrients. Iron 
should be higher than Mn on soil tests 
to avoid iron deficiency. For example, 
high soil levels of manganese is known 
to cause, or induce, iron deficiency. 
Conversely, as noted in the deficiency 
section (above), imbalance of cations 
such as calcium, magnesium and iron 
may cause manganese deficiency. 
Finally, manganese is known to increase 
the plant-availability of phosphorus and 
calcium.

Manganese Cycling:

Like many elements, manganese 
originated as a component of iron or 
magnesium-bearing rock in the Earth’s 
crust (chemically, elements are often 
found in combination with other 
elements. For example, calcium is found 
in phosphate rock called apatite). Once 
released from the bedrock, manganese 
can be found dissolved in the soil 
solution as the positive ion Mn2+ (see 
Diagram 3).

From the cationic Mn2+ manganese 
can undergo three transformations. 
Manganese is adsorbed when it joins 
with cation exchange sites and it 
desorbs when it moves back into the 
soil solution. Second, Mn2+ can become 
immobilized by being tied up in organic 
matter in the soil. The reverse of this 
process is mineralization. Finally, when 
Mn2+ may transform into one or both 
of the oxides MnO2 and Mn2O3. This 
process is precipitation, and the reverse 
transformation is dissolution.

Manganese enters the soil not only via 
weathering of bedrock, but also as soil-

applied and/or foliar applied fertilizer. It 
can also be added to the soil in animal 
manure, and plant residues from either 
cover crops or pruned material. Losses 
of manganese from the soil occur either 
through harvested crops or surface 
erosion.
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