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Lime Applications and pH

Department of Primary Industries, Parks, Water and Environment

Soil pH & Liming

What soil pH means Soil pH, or soil reaction, is an indicator of the acidity or alkalinity of soil and is measured in pH
units. The pH scale goes from 0 to 14 with pH 7 as the neutral point. Soil pH affects the solubility of minerals or
nutrients essential for plant growth. Extremely and strongly acid soils (pH 4.0-5.0) can have high concentrations of
soluble aluminium, iron and manganese, which may be toxic to the growth of some plants. Soils tend to become
acidic as a result of:

(1) rainwater leaching away basic ions (calcium, magnesium, potassium and sodium)

(2) carbon dioxide from decomposing organic matter and rain water forming weak organic acids

(3) decay of organic matter and ammonium and sulfur fertilisers.

Descriptive terms commonly associated with certain ranges in soil pH in water are:
Extremely acid: less than 4.5; lemon =2.5
Very strongly acid: 4.5-5.0; beer=4.5-5.0
Strongly acid: 5.1 -5.5
Moderately acid: 5.6 - 6.0
Slightly acid: 6.1 -6.5; cow's milk=6.5
Neutral: 6.6 - 7.3; saliva=6.6-7.3
Slightly alkaline: 7.4 -7.8; eggs = 7.6-7.8
Moderately alkaline: 7.9 — 8.4; sea water = 8.2

Measuring soil pH

Soil pH provides various clues about soil properties and is easily determined. There may be considerable variation
in the soil pH from one spot in a paddock or lawn to another. Your result is only as good as your sample. To
determine the average soil pH of a paddock or lawn, it is necessary to collect soil from several locations, combine
and thoroughly mix these before taking a subsample for testing.

The most accurate method of determining soil pH is by a pH meter. A less accurate result can be obtained using an
inexpensive pH test kit available at most nurseries or hardware stores.

These test kits generally consist of a test tube, some testing solution and a colour chart. You put a sample of your
soil in the tube, add a few drops of test solution, shake it up and leave it for an hour or so to settle. The solution in
the tube changes colour according to the pH of your soil. Compare the colour of the sample with the colour chart
that came with the kit. Matching colours will tell you the pH of your sample.

Desirable soil pH

While many plants can tolerate pH (in water) ranges between 5.2 and 7.8, most plants grow best in mineral soils
when soil pH is between 6.0 and 7.0 (slightly acid to neutral). This general rule applies to most of the commonly
grown fruits, vegetables, flowers, trees, and shrubs. Most turf grasses tend to grow best between 5.5 and 6.5. Many
evergreen trees and shrubs prefer a pH range of 5.0 to 6.0. Potatoes tolerate a wide range in soil pH. Some noted
exceptions include blueberries, azaleas, and rhododendrons (acid loving plants) that require acid conditions
between pH 4.5 and 5.2. Blue hydrangeas also require a pH lower than 5.0 to induce the blue flower colour.
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Types of liming materials

Agricultural lime (calcium carbonate)
This is the most commonly used liming material on the North Coast. It consists of limestone crushed to a fine
powder and is usually the cheapest material for correcting soil acidity. Good quality lime has 37 — 40% calcium.

Burnt lime (calcium oxide)
Also known as quicklime, burnt lime is derived by heating limestone to drive off carbon dioxide. It is more
concentrated and caustic than agricultural lime and unpleasant to handle, so is rarely used in agriculture.

Hydrated lime (calcium hydroxide)
This is made by treating burnt lime with water, and is used mainly in mortar and concrete. It is more expensive than
agricultural lime.

Dolomite

Dolomite is a naturally occurring rock containing calcium carbonate and magnesium carbonate. Good quality
dolomite has a NV of 95-98, and contains 22% calcium and 12% magnesium. It is good for acid soils where
supplies of calcium and magnesium are low, but if used constantly may cause a nutrient imbalance, because the
mix is two parts calcium to one part magnesium (2:1), whereas the soil ratio should be around 5:1.

Gypsum (calcium sulfate)
Gypsum is not considered as a liming material, as it does not reduce soil acidity. It is used mainly to improve the
structure of sodic clay soils, and these are not common in many areas of Tasmania.

Rates of lime to apply

As soil acidity increases (the lower the pH), more lime is heeded to ameliorate acidity. You will have to add more
lime to clay soils and peaty soils than you will to sandy soils to achieve the same result because different soil types
react in different ways to the application of lime. The amount of lime to apply depends on three main factors;
neutralising value, fineness of the lime and soil texture.

Neutralising value (NV)
NV tells you the lime's capacity to neutralise soil acidity. Pure calcium carbonate has NV of 100, which is the
standard. Ideally, NV should be over 95. The NV figure is marked on the lime bag or the invoice if you buy bulk lime.

Fineness
The finer the particles of lime, the faster they react with soil. Lime manufacturers have to specify the percentages
of different-sized particles in their product.

Soil texture (amount of sand, silt and clay)

Itis easier to change pH on a sandy soil than on a clay soil. The estimated pH increases over the upper 10 cm of
soil due to the addition of 1t/ha (1 kg/10 sq metres) of 100%NV product to different soil types are:

Sand 0.5-0.7

Loam 0.3-0.5

Clay0.2-0.3

Red clay loam (basalt) 0.04 - 0.1

Itis best to apply at least 2.5 t/ha to get a good response. The upper limit for one applicationis 7.5 t/ha.
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Lime has to be physically in contact with moist acid soil in order to neutralise acidity. Lime dissolves slowly in the
soil, therefore, incorporation in the top 10cm of soil (or deeper if possible) is best to increase the rate of reaction
and leaching of lime to a greater depth. Incorporating lime will increase soil pH in the 0-10cm soil depth within 1-3
years.

Remember

¢ Always read and follow the manufacturer’s recommendations

¢ Use appropriate protection such as a dust mask, and gloves

* The best way to adjust pH is gradually, over several seasons

¢ Lime should be applied only when tests show it to be necessary

* Do NOT over-lime! Lime adjusts soil chemistry; itis not a fertiliser.
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