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Calcium is an essential plant nutrient.

It does not receive the same attention as nitrogen, phosphorus, and potassium, but plants
still require an adequate supply for normal growth and development. Calcium is generally
classified as a secondary macronutrient, along with magnesium and sulfur.

Calcium plays important roles in plant structure and cellular function. But understanding
calcium nutrition requires more than simply asking whether calcium is presentin the soil.

The plant must also be able to absorb calcium through its roots and move it to actively
growing tissues.

That is why calcium-related plant problems can sometimes occur even when the soil
contains adequate calcium.

What Does Calcium Do for Plants?
Calcium contributes to the structural integrity and normal function of plant cells.
Adequate calcium supports developing tissues, roots, leaves, stems, flowers, and fruit.

Calcium also participates in cellular processes that help plants respond to environmental
conditions and stress. Research involving woody plants has identified calcium as
important to cell function and environmental signaling.

In practical terms, calcium helps plants maintain the physical and physiological systems
needed for continued growth.

Calcium Is a Secondary Macronutrient

Plant nutrients are often grouped according to the quantities plants require.

Nitrogen, phosphorus, and potassium are commonly referred to as primary nutrients.
Calcium, magnesium, and sulfur are generally considered secondary macronutrients.
The term "secondary" does not mean unimportant.

It simply reflects the way plant nutrients are commonly classified.

Plants still require calcium for normal development.

Soil May Already Contain Enough Calcium

One of the most important things to understand about calcium is that adding more is not
always necessary.

Many soils already contain enough calcium to support normal plant growth.
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University of Minnesota Extension notes that most Minnesota soils contain sufficient
calcium, magnesium, sulfur, and micronutrients for healthy plant growth, while nitrogen,
phosphorus, and potassium are more commonly the nutrients requiring supplementation.

Soil conditions vary considerably by region, however.

The correct way to determine calcium status is through appropriate soil testing rather than
assuming additional calcium is needed.

Soil Testing Comes First

A laboratory soil test can provide useful information about calcium and other important
soil characteristics.

Depending on the laboratory and test package, a soil analysis may include:
e Calcium
¢ Magnesium
e Phosphorus
o Potassium
e SoilpH
e Organic matter
e Other soil characteristics

Oregon State University Extension recommends laboratory testing when detailed nutrient
information is needed and specifically identifies calcium among the nutrients that can be
analyzed.

Testing helps answer an important question:

Is there actually a calcium shortage, or is something else limiting calcium uptake?
Calcium Must Move Through the Plant

Calcium movement within plants is closely connected to water movement.

Roots absorb calcium from the soil solution, and water movement through the plant helps
transport calcium to developing tissues.

University of Minnesota Extension notes that calcium moves through plants with
transpiration and that calcium-related disorders may occur because calcium is not
reaching developing tissue efficiently, even when the soil contains adequate calcium.
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This means calcium nutrition and water management are closely connected.
Irregular Watering Can Create Calcium Problems

A plant can experience localized calcium deficiency even when there is enough calcium in
the soil.

One of the best-known examples is blossom-end rot in crops such as tomatoes and
peppers.

University of Minnesota Extension explains that blossom-end rot is associated with
calcium deficiency in developing fruit, but that the underlying cause is often a problem with
water transport rather than a shortage of calcium in the soil.

Conditions that can interfere with calcium movement include:
e lIrregular watering
e Rootinjury
e Poorroot function
e Excessively dry soil
o Waterlogged soil
e Rapid changes in plant growth
e Environmental stress

That is why adding calcium does not automatically correct every calcium-related
symptom.

Blossom-End Rot Does Not Automatically Mean "Add Calcium"

Blossom-end rot is frequently interpreted as proof that a tomato plant needs a calcium
fertilizer.

That conclusion can be misleading.

Oregon State University Extension recommends using a soil test to determine whether
there is actually a calcium shortage and emphasizes proper irrigation and drainage when
managing blossom-end rot.

If the soil already contains adequate calcium, adding more may provide little benefit.

Correcting inconsistent soil moisture and protecting root function may be more important.
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Root Health Matters
Calcium enters the plant through the roots.
A healthy root system is therefore essential for calcium uptake.

Conditions that restrict root growth or damage roots can reduce the plant's ability to obtain
nutrients even when those nutrients are present.

Potential problems include:
e Compaction
e Poordrainage
e Rootinjury
o Excessively wet soil
e Drought
e High salt concentrations
e Restricted rooting depth

University Extension guidance notes that nutrient deficiencies can sometimes result from
root problems, nutrient imbalances, or unsuitable pH rather than an actual shortage of the
nutrient in the soil.

Soil pH Influences Nutrient Availability
Soil chemistry affects how nutrients behave.
Soil pH is one of the most important chemical properties influencing nutrient availability.

Oregon State University Extension notes that nutrient availability changes as soil pH
changes and that different crops have different preferred pH ranges.

A soil test can help determine whether pH adjustment is appropriate.

Calcium-containing materials are sometimes used when adjusting soil pH, but calcium
addition and pH correction should not automatically be treated as the same objective.

Lime Supplies Calcium and Raises Soil pH
Agricultural lime is commonly composed primarily of calcium carbonate.

It can supply calcium while also raising the pH of acidic soils.
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Oregon State University Extension identifies agricultural lime as a calcium source used to
increase soil pH.

That makes lime useful where both conditions are appropriate.
However, lime should not be applied simply because a grower wants more calcium.

If soil pH is already appropriate, unnecessary liming can move the soil outside the desired
pH range.

Test before applying.

Gypsum Supplies Calcium Without Functioning Like Lime

Gypsum is another commonly discussed calcium-containing soil amendment.
However, gypsum and lime do not perform the same job.

Oregon State University Extension specifically notes that calcium itself does not raise soil
pH and that soluble calcium products such as gypsum should not be used as substitutes
for lime when the objective is correcting soil acidity.

Gypsum can have specialized uses, particularly in certain sodium-affected soils. Oregon
State University Extension notes that soluble calcium from gypsum can help replace
sodium in sodic soils as part of a broader remediation process.

The key pointis:

Use the amendment that addresses the actual soil problem.

More Calcium Is Not Always Better

Plants require calcium, but excessive nutrient applications can create imbalances.

Recent University of Minnesota Extension crop guidance notes that high concentrations of
calcium or potassium can sometimes interfere with magnesium uptake.

This illustrates a broader principle of plant nutrition:
Nutrients interact.
Applying one nutrient in excess can affect the availability or uptake of others.

That is why fertilizer programs should be based on actual crop and soil requirements rather
than attempting to maximize individual nutrients.

Calcium and Soil Structure
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Calcium can also influence soil physical properties under certain conditions.

In sodium-affected soils, calcium can help promote aggregation by replacing sodium on
soil particles. Gypsum is commonly used for this purpose where sodic conditions have
been properly diagnosed.

However, adding calcium to ordinary soil should not automatically be expected to
transform soil structure.

Soil aggregation also depends on organic matter, biological activity, texture, moisture,
management, and other factors.

Soilamendments should address a demonstrated condition rather than a generalized
assumption.

Calcium in Fertilizer Programs

Some fertilizers naturally contain calcium, while others may include calcium as part of a
formulated nutrient program.

When evaluating a product, review:
e Guaranteed analysis
e Nutrient sources
e Application rate
e Crop requirements
e Soil-testresults
e Application method
e Existing soil pH
e Other calcium-containing amendments already used
The presence of calcium in a fertilizer can be valuable when calcium is needed.
It should still be considered as part of the entire nutrient program.
Do Not Diaghose Calcium Deficiency by Appearance Alone
Visible symptoms can provide useful clues, but many plant problems look similar.

Poor growth, damaged leaves, fruit disorders, or distorted tissue can have several possible
causes.
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Before assuming calcium deficiency, consider:

Soil calcium

Soil pH

Irrigation consistency

Root health

Drainage

Salt levels

Fertilizer history

Other nutrient concentrations

Plant tissue analysis when appropriate

Plant tissue testing can be particularly useful because it provides information about
nutrients that are actually present within the plant, while soil testing provides information
about conditions in the root zone.

A Simple Calcium Management Checklist

Before applying a calcium-containing fertilizer or amendment, ask:

Has the soil been tested?

Is calcium actually deficient?

Is the soil pH appropriate for the crop?

Are roots healthy?

Is watering consistent?

Does the soil drain properly?

Could root damage be limiting nutrient uptake?

Are other nutrients present at excessive levels?

Is the objective to supply calcium, adjust pH, or correct another soil condition?
Is the selected calcium source appropriate for that objective?

Am | following the fertilizer or amendment label?
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The Bottom Line

Calcium is an essential nutrient that supports normal plant structure, cellular function,
root development, and healthy growth.

But calcium nutrition is not simply a matter of adding more calcium.

Plants must be able to absorb calcium through healthy roots and move it with water to
actively developing tissues.

That means effective calcium management requires attention to:

Soil testing.

Root health.

Water management.

Soil pH.

Nutrient balance.

The correct calcium source.

When calcium is deficient, supplying it appropriately can support plant health.

When calcium is already sufficient, better irrigation, root-zone management, or correction
of another soil condition may be the more effective solution.

Good nutrient management begins by identifying the actual problem before choosing the
amendment.

Disclaimer: This material is provided for general educational purposes only. Growing conditions, soil
characteristics, crop requirements, application rates, and regulatory requirements vary. Always follow
product label directions as well as all governmental and safety regulations or recommendations, and consult
appropriate agronomic, regulatory, or crop-management professionals when making site-specific fertilizer or
soil-management decisions.

To learn more about BWF Banducci's liquid and dry organic fertilizer products, visit
BWFBanducci.com.
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