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By Caitlin McCavour

The first thing you'll find on a Nova Scotia soil test report

is pH. pH is an extremely important soil property because

it impacts nutrient availability and biological activity. Often
the number one question that you'll be asked when trying
to interpret a soil problem is what is your soil pH? The

only reliable way to determine your soil pH is to take a

soil sample. For more information about how to take a soil
sample, check out one of Perennia’s past factsheets: How to
take a Soil Sample.

pH is the measure of soil acidity. More specifically, it
measures the active hydrogen ions and soil solution. It's
measured on a scale from 1 to 14, where anything below
7 is considered acidic and anything above 7 is considered
alkaline.

Soils in Nova Scotia are often acidic and can impact
production. Soil acidity can be caused by both natural and
human induced processes. Nova Scotia soils are acidic
because they often have naturally acidic bedrock material.
In addition, natural soil processes like organic matter
decomposition, plant uptake and podzolization (movement
of dissolved organic matter, iron and aluminum to deeper
parts of the soil profile) can further acidify soil. High amounts
of rainfall can exacerbate acidic conditions by increasing
leaching. Human actions such as harvest, acid rain, fertilizer
application and increased leaching can also increase soil
acidification.

pH influences many soil properties, particularly the
availability of nutrients. Certain nutrients become more

or less available at different pH levels. For example,
phosphorous is most available between a pH of 6 and 7.
Further, pH influences microbial activity. Similar to plants,
which prefer to have a certain pH range, many microbes also
prefer a certain pH range. At low pHs, unwanted plants such
as weeds or mosses can thrive in environments where the
more preferred plants do not outnumber them.
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Figure 1. Relative phosphorous availability at different pHs.
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Managing soil pH is often a necessity in Nova Scotia and
it can help save money and time in the long run. Fertilizer
becomes much more efficient at higher pHs and applying
additional fertilizer without a properly adjusted pH is not
cost-effective. For more information about fertilizer use
efficiency and pH, check out Perennia’s factsheet on The
Value of Maintaining A Good Soil pH.

Increasing pH can be done using a liming agent. Lime

helps increase the pH of your soil and adds calcium and
(potentially) magnesium. Lime works by adding basic
(opposite of acidic) ions (calcium and magnesium) to the soil
as well as a carbonate (CO,), which binds to hydrogen ions
in your soil and neutralizes them.



https://www.perennia.ca/wp-content/uploads/2023/08/How-to-take-a-soil-sample-2.pdf
https://www.perennia.ca/wp-content/uploads/2023/08/How-to-take-a-soil-sample-2.pdf
https://www.perennia.ca/wp-content/uploads/2021/12/Fact-Sheet-Soil.pdf
https://www.perennia.ca/wp-content/uploads/2021/12/Fact-Sheet-Soil.pdf
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The carbonateions
neutralize the hydrogen
ions in the solution,
therefore increasing pH.

Figure 2. Example of calcium carbonate (lime) addition to soil solution.
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The following should be considered when managing pH:

1. Do you need lime?

This involves understanding the desired pH range of your crop and interpreting a soil test report. If the pH on the soil test is
below the desired pH range for your crop, then lime is required to increase the pH. At the bottom of the soil test report, the lab
has recommendations for the amount of lime (in this case calcitic lime) required to increase the pH of your soil to 6.5. For more
information about this, review page 2 of Perennia’s factsheet on Soil Test Report Interpretation.

Crop to be Grown Unknown Unknown Unknown Unknown
Parameter Analysis Rating | Analysis Rating Analysis | Rating Analysis | Rating

pH (pH Units) 5.19 5.76 6.58 4.76
Buffer pH (pH Units) 7.63 7.75 7.77 7.55
Organic Matter (%) 4.3 3.9 4.4 3.7
P205 (kg/ha) 502 1115 609 1145
K20 (kg/ha) 153 521 189 239
Calcium (kg/ha) 1726 2330 4968 1123
Magnesium (kg/ha) 221 387 236 128
Sodium (kg/ha) 24 21 26 20
Sulfur (kg/ha) 58 50 35 76
Aluminum (ppm) 1253 1158 1096 1383
Boron (ppm) <0.50 <0.50 <0.50 <0.50
Copper (ppm) 55.12 35.63 23.08 47.19
Iron (ppm) 166 155 184 188
Manganese (ppm) 26 28 34 27
Zinc (ppm) 5.48 6.43 6.10 26.08
CEC (meg/100g) 8.4 10.0 15.5 7.2
Base sat. k (%) 1.9 55 1.3 3.5
Base sat. Ca (%) 51.3 58.0 80.1 38.8
Base sat. Mg (%) 11.0 16.1 6.3 7.4
Base sat. Na (%) 0.6 0.5 0.4 0.6
Base sat. H (%) 35.2 19.9 11.9 49.7
LR CaCo03 (t/ha to pH 6.5) 5 2 6
Required Nutrient (kg/ha) N P205 K20 N P205 | K20 | N | P205 | K20 N | P205| K20
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Table 1. Ideal pH ranges for Plant Soil pH (Adapted from Oregan State University, 2021).

Crop Ideal pH ranges for plant soil

Alfalfa 6.5-7.5
Apples 5.5-6.5
Barley 5.5-7.0
Blueberries 4.5-5.5
Carrots 6.0-6.8
Corn 5.8-6.8
Grapes 5.5-6.5
Tomato 6.0-6.8
Wheat 6.0-7.0

2. What type of lime should you use?

After identifying that you need lime, there are several sources of lime or liming agents in the province. Calcitic lime (CaCQO,)

is calcium carbonate, while dolomitic lime is calcium magnesium carbonate (CaMgCO,). If the magnesium as well as calcium
levels are low on the soil test report, consider using dolomitic limestone. Other amenéements can be used to adjust pH such
as wood ash; however, it is important to know how effective each one of the products are at neutralizing pH and what else is in
them. The effectiveness of lime is measured by the calcium carbonate equivalency (CCE), which is identified by a percentage,
where pure calcium carbonate is 100%. Lime products are further classified based on the fineness of materials known as the
effective calcium carbonate equivalency (ECCE). Table 1 shows some book values for CCE of commonly used liming agents in
the province.

Table 2. Different types of liming materials and their calcium carbonate equivalency. Note that these are book values and the actual product
may differ.

Lime Type Chemical Makeup CCE
Calcitic Limestone CaCO, 90-100
Dolomitic Limestone CaCO, +MgCO, 95-110
Burned Lime CaO 130-175
Hydrated Lime Ca(OH), 120-135
Wood Ashes Varies 30-70
Gypsum CaSO, 0
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3.  How much lime do you need?

The amount of lime to apply can be based off the lime recommendation on the soil test report. The lime recommendation

on the soil test report is based on applying pure calcitic limestone; therefore, if you are applying something else to adjust pH
you may have to adjust the rate at which you apply. Inquire whether the product you are applying differs from the baseline

the lab uses. If you are using a different product, or desire a different pH, the lime recommendation will need to be adjusted.
Remember that other products, such as wood ash and biosolids, contain other nutrients and/or metals and the application rate
may need to be adjusted based on those elements instead of the pH.

Crop to be Grown Unknown Unknown Unknown Unknown
Parameter Analysis Rating | Analysis Rating Analysis | Rating Analysis | Rating

pH (pH Units) 5.19 5.76 6.58 4.76
Buffer pH (pH Units) 7.63 7.75 7.77 7.55
Organic Matter (%) 4.3 3.9 4.4 3.7
P205 (kg/ha) 502 1115 609 1145
K20 (kg/ha) 153 521 189 239
Calcium (kg/ha) 1726 2330 4968 1123
Magnesium (kg/ha) 221 387 236 128
Sodium (kg/ha) 24 21 26 20
Sulfur (kg/ha) 58 50 35 76
Aluminum (ppm) 1253 1158 1096 1383
Boron (ppm) <0.50 <0.50 <0.50 <0.50
Copper (ppm) 55.12 35.63 23.08 47.19
Iron (ppm) 166 155 184 188
Manganese (ppm) 26 28 34 27
Zinc (ppm) 5.48 6.43 6.10 26.08
CEC (meg/100g) 8.4 10.0 15.5 7.2
Base sat. k (%) 1.9 55 1.3 3.5
Base sat. Ca (%) 51.3 58.0 80.1 38.8
Base sat. Mg (%) 11.0 16.1 6.3 7.4
Base sat. Na (%) 0.6 0.5 0.4 0.6
Base sat. H (%) 35.2 19.9 11.9 49.7
LR CaCoO3 (t/ha to pH 6.5) 5 2 6
Required Nutrient (kg/ha) N P205 K20 N P205 | K20 | N | P205 | K20 N [ P205| K20

4. When should you apply lime?

There is no wrong time of year to apply lime; however, there are more effective times of the year to apply. The application
timing may depend on the management system. Lime is most effective when it has the most surface contact with the soil;
therefore, incorporating lime increases its efficiency. The surface application of lime may take more time for it to be effective,
so applying in the fall may be worthwhile to give the lime time to dissolve and percolate through the soil. Otherwise, if tillage is
planned, applying lime before this activity so that it can be incorporated into the soil is beneficial.
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5. How often should you apply lime?

Lime should be applied according to the soil test; however, if the soil test requires more than 5 tonnes/ha (2 tonnes/ac), you
may want to consider split-applying lime over several years or apply in the fall and again in the spring. Otherwise, once you
increase the pH to desired levels, some lime or liming agent may be required to maintain that pH (often 0.5-1 tonnes/ha every
2-3 years). Also, soils with a low buffering capacity (the ability of the soil to maintain a relatively stable pH), such as sandy soils
with low organic matter, respond quicker to lime, but they will also acidify quicker. Therefore, these soils may benefit from
smaller applications more frequently. Clay-dominant soils with high organic matter (high buffering capacity) can retain nutrients
more effectively; therefore, it takes longer to change the soil pH, but the pH will likely stay changed longer.

6. How long will lime take to be effective?

Lime often takes up to three years to see the full impact. The speed at which lime is effective depends on the type of liming
material you use, the method of application and the soil type. Finer products take less time to dissolve and may act faster.
Incorporating lime will result in a faster-acting change in pH compared to surface application.

What if my pH is too high?

In some cases, pH may have to be decreased such as in blueberry land. Elemental Sulphur can be used to decrease pH;
however, it is mostly effective in already acidic soils. The overapplication of lime, or another lime amendment such as seafood
compost can lead to high pH and excess calcium and phosphorous. High pH can lead to phosphorus tie up, impact them soil
microbial community and lead to deficiencies in iron, zinc and manganese.

Because of the natural processes that occur to acidify soils, high pH soils are sometimes an issue in tunnel systems in NS. The
most important thing to do when soil pH is excessive is to stop applying the amendment that has led to the excess pH and
monitor the pH using a soil sample. If possible, allowing exposure to natural weather, mainly rainfall, to promote leaching of
base cations can help decrease soil pH.

CONCLUSION

Soil pH management is an essential part of on-farm nutrient management planning. Make sure to consider your soil properties,
climate and farm management when incorporating liming into your management strategies.
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