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NUTRIENT MANAGEMENT 

What is it about: 
Plants require nutrients from the soil for growth, including nitrogen (N), phosphorus (P), potassium (K), sulphur (S) and at least 10 other macro- 
and micro-nutrients. To support increasing crop productivity, it is often necessary to supplement soils by adding nutrients through application of 
mineral fertilizers, livestock manure, and/or other organic amendments (e.g. compost).  
 
Crop nutrients from fertilizer, manure, biosolids, composts, or decomposition of soil organic matter need to be managed to allow continued 
improvement in crop production while maintaining or improving soil quality on agricultural land, and also to minimize losses to air and water. 
 
The adoption of a nutrient management plan based on the principles of the industry-led 4R Nutrient Stewardship (Right Source of nutrients applied 
at the Right Rate and Right Time and in the Right Place) is a useful tool that helps to optimize production with minimum loss of nutrients to the 
environment.  
 
Why is it important: 
Applying the right sources of fertilizers or manures at the right rate, at the right time, and in the right place can optimize the plant uptake of the 
nutrients and reduce the accumulation of excess nutrients in the soil and subsequent loss of nutrients into the environment. It is important to 
reduce losses because nitrogen can volatilize into the atmosphere, contributing to Greenhouse Gas emissions and reducing air quality. Nitrogen 
and phosphorus in drainage water can potentially lead to excess growth of algae and aquatic plants in streams, rivers, reservoirs or lakes. Nitrogen 
in the nitrate form can leach to groundwater and impair its use for drinking. As well, pathogens in manure can be harmful to human and animal 
health.  
 
Why is it in the Code: 
Fertilizers (plant nutrients) and supplements (products other than fertilizers that improve the physical condition of the soil or aid plant growth and 
crop yields) are regulated under the federal Fertilizers Act. Nutrient management is regulated at the provincial level.  
 
The Fertilizers Act, and Regulations under the Act, require products to be safe for humans and the environment. Registration is required for some 
fertilizers and most supplements.  
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Products exempt from registration must meet all the requirements at the time of sale or import. Provincial legislation and regulations contain 
provisions regarding: storage and application of animal waste (manure); use and application of products from non-agricultural sources such as 
sewage sludge (biosolids); application of nutrients near and around water bodies and wells; and maximum pathogen and trace element nutrients. 
Some jurisdictions also require that farmers have a nutrient management plan. 
 
4R nutrient management practices that reduce nutrient losses can substantially improve the environmental footprint of crop production.    
 
Content: 
The Nutrient Management section covers the following topics: 

1. Selection of the right source of nutrients 

2. Livestock manure testing 

3. Soil testing 

4. Crop nutrient requirements  

5. Nutrient application 

6. Buffer zones 

7. Mineral fertilizer storage 

8. Record-keeping 

 
Expected outcomes and benefits: 
Complying with the requirements listed in this section will contribute to the following outcomes: 

• Reduction of runoff and volatilization 

• Reduction of risk of water contamination 

• Reduction of applicator safety risks 

• Reduction of greenhouse gas emissions 
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These practices could benefit farmers in additional ways:  

• Improvement of resource efficiency (land use, farm inputs, farm machinery, etc.)  

• Improvement of soil fertility  

• Achievement of consistent yields  

 
Key words (cf. Glossary below)  
Biological fertilizer; Biosolid; Buffer zone; Calibration; Cation exchange capacity; Environmentally sensitive and biodiverse area; Frozen soil; 
Greenhouse gas emission; Ground water; Leaching; Macro-nutrient; Micro-nutrient; Mineral fertilizer; Nutrient sources; Personal protective 
equipment (PPE); Plant-available nutrient; Recognized laboratory; Runoff; Saturated soil; Snow-covered soil; Soil nutrient availability; Surface water; 
Training; Volatilization. 
 
 
 
  



   
 
 

DRAFT FOR CONSULTATION 
 

4 

 

SELECTION OF THE RIGHT SOURCE OF NUTRIENTS 
Defining the right source of nutrient involves considering the rate, time and place of application. The selection of a source of nutrient must be appropriate to 
the timing and placement, but also supply plant-available nutrients, suit soil properties, and synergize with other nutrients applied. The main objective is to 
improve uptake and minimize loss. The use of mineral fertilizers, and manure and other biological fertilizers, is subject to national and provincial legislation in 
Canada. Their use must be safe for humans, plants, animals and the environment. 

 

• REQUIREMENTS 
1. When applying biological fertilizers (e.g. livestock manure and/or biosolids), comply with provincial regulations. 

▪ Rationale supporting the requirement: Livestock manure and biosolids can be reliable sources of nutrients if their content and application are 
safe for humans, plants, animals and the environment. Regulations are in place in some provinces to ensure that livestock manure and/or 
biosolids purchased and applied to fields comply with this obligation.1 
 

• RECOMMENDED PRACTICES 

a. Where there is a high risk of nutrients migrating from the field (either as runoff, volatilization or leaching) use nutrient sources that would improve 
the timing of nutrient release to the crop and/or reduce risks associated with nutrient losses (e.g. slow release mineral fertilizers and nitrification 
inhibitors). 

b. Use agronomic advisory services and resources available to select the most applicable nutrient source(s). 

 
  

 
1 Examples of provincial regulations pertaining to the sourcing / application of livestock manure and biosolids: 

• For livestock manure: In Quebec, the Agricultural Operations Regulation requires (28.1) that the operator of a raising site, other than a raising site with solid manure management whose 
annual phosphorus (P2O5) production is 1,600 kg or less, must give a written mandate to an agrologist to have the livestock waste produced on the site and spread on cultivated parcels 
characterized. For the purpose of determining the fertilizing content of animal waste (nitrogen, calcium, magnesium, dry matter, phosphorus, potassium), the operator must have the 
number of livestock waste samples determined by the agrologist analyzed by a laboratory accredited by the Minister. 

• For biosolids: The application of sludge is controlled in Manitoba. In accordance with the Environment Act, a licence is required to apply biosolids (treated sewage sludge). An environmental 
assessment needs to be conducted prior to the issuance of a licence. Information of land use, potential environmental impacts of the development and proposed environmental 
management practices are assessed during this process. Similarly, in Alberta, for land application, the generator of biosolids must apply to AB Environment identifying the land location, 
application rate and an explanation of how the rate was derived, and written consent from the landowner and municipality. A letter of authorization is issued once it is confirmed that the 
application practice will be conducted in accordance with the criteria outlined in the Guidelines for the Application of Municipal Wastewater Sludges to Agricultural Lands. 
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LIVESTOCK MANURE TESTING 
The amounts of nutrients contained in manure varies from farm to farm. Testing the nutrient content ensures the product is applied at rates that are both 
economical and environmentally responsible. 

 

• REQUIREMENTS 

2. When applying livestock manure, use recognized validated averages (e.g. tables provided by governments) or 
accurate test results to estimate nutrient value. 
▪ Rationale supporting the requirement: The amount of nutrients contained in livestock manure may vary by species, by farm and over time. 

Testing the nutrient content ensures application of product at agronomically-beneficial rates and reduces over-fertilization and potential runoff. 
An alternative to testing is to use published estimates from a credible source, such as provincial governments, of the average available nutrients 
and total nutrient content by type (e.g. solid or liquid) and source (such as pigs, cattle, poultry).2 
 

• RECOMMENDED PRACTICES 
c. Livestock manure is sampled and tested seasonally using accurate and representative sampling methods. 

 
 
  

 
2 For instance, in Manitoba, Quebec and Ontario, tables are published to estimate the available nutrients and total nutrient content according to the dry matter (DM) range, the type (e.g. solid or 

liquid) and the source (e.g. pigs, dairy, chicken, etc.) value of livestock manure. 
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SOIL TESTING 
The amounts of nutrients contained in the soil may vary from field to field and over time. Soil tests can help determine the status of plant-available nutrients to  
select the right rate of added nutrients to achieve optimum nutrient management. 
 

• REQUIREMENTS 

3. Where required by law, perform representative soil sampling as per provincial requirements; otherwise, complete 
a representative soil test (per field) at least every 5 years. 
▪ Rationale supporting the requirement: Soil tests can determine the status of plant-available nutrients. Although nutrient content can vary 

somewhat from year to year, testing every five years is the minimum testing rate. In some provinces, farmers are required through regulation 
to have a nutrient management plan, that includes periodic soil nutrient testing.3 
 

• RECOMMENDED PRACTICES 

d. Test soil for each field using a representative sample at least every 3 years. 

e. Ensure soil samples are taken using representative sampling methods and tests are performed by a recognized laboratory and according to a consistent 
methodology. 

f. Calculate a nutrient balance for each field, recording the amount of all nutrients applied and the amounts estimated to be removed in crop harvest. 

g. Incorporate soil test results and prior year crop removal in crop plans. 

h. Ensure soil tests monitor for changes in pH, organic matter and Cation Exchange Capacity (CEC), for macro-nutrients (e.g. N, P, K and S), and where 
available micronutrients (e.g. copper, iron, zinc and manganese). 

  

 
3 For instance, according to Ontario’s Regulation 267/03, Part IX, under the Nutrient Management Act, each person who is required to have a nutrient management plan or non-agricultural 

source material plan must test the soil to which the nutrient is to be applied. In Quebec, producers who crop more than 15 hectares must have an agronomist complete an agroenvironmental 
fertilization plan (PAEF) and a phosphorus report according to the REA each year, regardless of the type of fertilizer (biological or mineral) that they apply. These plans and assessments require 
that soil tests be carried out every five years. 
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CROP NUTRIENT REQUIREMENTS 
Cereal, oilseed and special crops require macro and micro-nutrients in different quantities. Nutrient deficiencies can increase plant stress that increases risk of 
disease and poor crop yields; too much fertilizer can lead to increased environmental risk (i.e., runoff, greenhouse gas emissions).  
 

• REQUIREMENTS 

4. Establish nutrient application rates, whether mineral fertilizer, livestock manure and other biological fertilizers, 
based on crop nutrient needs to achieve yield targets, with additional consideration given to soil nutrient 
availability, application equipment and environmental conditions.  

▪ Rationale supporting the requirement: Applying nutrient sources based on an anticipated yield target, crop nutrient requirements and soil 
nutrient availability is the best practice. Nutrient application should follow the 4R Nutrient Stewardship principles of right source, right rate, 
right timing, right place to optimize nutrient performance and to minimize environmental impacts. In some provinces, farmers are required 
through regulation to have a nutrient management plan, that includes periodic soil nutrient testing.4  

 

• RECOMMENDED PRACTICES 
--- 

 
  

 
4 For instance, in Quebec The Agricultural Operations Regulation prescribes operators of nutrient application (spreading) sites whose cumulative area is greater than 15 ha to establish an agri-

environmental fertilization plan. This plan must be signed by an agronomist and must provide information about nutrient rates, application periods and methods. 
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NUTRIENT APPLICATION  
For the nutrients sources to be available when the plant requires them, they should be applied at the right time by reducing the time between application and 
crop need. Similarly, nutrients sources need to be placed where they will be most available to plants. Everyone who applies nutrient sources should therefore 
be properly trained to ensure the efficiency and the accuracy of applications. Some nutrient sources, such as ammonium nitrate, anhydrous ammonia and 
calcium ammonium nitrate, are highly effective but require proper precautions to ensure that they are handled correctly. Calibrating equipment will help ensure 
that application equipment applies the selected product uniformly and at the proper rates. 
 

• REQUIREMENTS  

5. Where required by law, comply with regulations on timing of nutrient application. Otherwise, do not apply any 
nutrient sources on soils that are frozen, snow-covered or saturated with water.  
▪ Rationale supporting the requirement: The application of nutrients on soils that are frozen, snow-covered or saturated with water, increases 

the potential for runoff to surface water. Field work on very wet soils can lead to soil compaction and ruts in the field. In some provinces, farmers 
are required through regulation to apply nutrient sources (specifically manure) within a specific period of time.5 

6. Use necessary precautions, including providing training and using personal protective equipment (PPE), to ensure 
operator and bystander safety when handling and transporting mineral and biological fertilizer.  
▪ Rationale supporting the requirement: Some fertilizers, such as anhydrous ammonia, require proper handling to ensure the safety of 

employees, farmers and  the public as even low concentrations of the product will irritate the eyes, skin, and mucous membranes of the nose 
and mouth. Wearing PPE can significantly reduce the potential for dermal, inhalation, eye, and oral exposure. Section C, Part 2 (application) of 
Fertilizer Canada’s Anhydrous Ammonia Code of Practice provides guidance on how to handle the product on the farm.6 
 

• RECOMMENDED PRACTICES 
i. Apply nutrient sources as close to the time when the plants need them as practical.  
j. Refer to weather forecasts to ensure the amount of precipitation forecast for the next 12 hours is unlikely to generate runoff or volatilization, before 

surface broadcast applications of nutrients (N, P). 

 
5 Examples of applicable regulations: 

• The spreading of manure in November, December and January is not permitted by regulation in B.C. During the shoulder months (October, February, and March), a risk assessment must be 
completed prior to spreading manure. 

• In Manitoba, the Livestock Manure and Mortalities Management Regulation and Nutrient Management Regulation both contain clauses restricting the application of livestock manure and 
nutrients to land between November 10th of one year and April 10th of the following year. 

6 Fertilizer Canada and the Canadian Association of Agri-Retailers. Anhydrous Ammonia: Safety and the Farmer 2019. 
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k. Use nutrient application techniques (e.g. seed-placed, subsurface banding, broadcasting with immediate incorporation, variable rate application and 
sectional control) that will maximize plant growth and limit losses. 

l. Calibrate application equipment in accordance with manufacturer specifications and at a minimum seasonally.   
m. Provide safety training to anyone handling nutrients on the farm. 
n. Access the 4R Nutrient Stewardship program and/or make use of other training resources to optimize nutrient use. 

 
 

BUFFER ZONES 
A buffer zone is the minimum distance required between nutrient application areas and environmentally sensitive areas, to reduce the potential for nutrients to 
migrate from the field into adjacent areas and ultimately to reach ground or surface water. 
 

• REQUIREMENTS  

7. Adhere to established nutrient application buffer zones between cropland and environmentally sensitive and 
biodiverse areas (e.g. water bodies, water sources and other crops). 
▪ Rationale supporting the requirement: Buffer zones can improve water quality by acting as filters for water passing over or through the soil 

towards environmentally sensitive areas. In some jurisdictions, farmers are required to establish and maintain such buffer zones to protect 
water bodies.7 

 

• RECOMMENDED PRACTICES 
--- 

  

 
7 Example of applicable regulations:  

• In Ontario, under the Nutrient Management Act, 46. (1) No person shall apply nutrients to land closer than 100 metres to a municipal well. O. Reg. 338/09, s. 43. 

• In Alberta, under the Agricultural Operation Practices Act (AOPA), manure must be applied at a minimal distance from water wells (30 m), from common body of water (10m to 30m subject 
on the method of application), from a residence (150m) and must be incorporated with 48 hours of application (except when applied on forage, direct-seeded crops, frozen or snow-
covered land). 
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MINERAL FERTILIZER STORAGE 
Correct storage of mineral fertilizer is important to ensure safety and security, to protect the product from the weather and reduce the risk of contamination. 

 

• REQUIREMENTS  

8. Store mineral fertilizers (liquid and/or granular) in a designated area on an impermeable surface (dry fertilizers) or 
secondary containment area (liquid fertilizers). 
▪ Rationale supporting the requirement: Mineral fertilizer storage must be stored and managed properly, as they may cause harm if they reach 

surface or ground water. The storage of mineral fertilizers is regulated in many jurisdictions.8 
 

• RECOMMENDED PRACTICES 
o. Have personal protective equipment (PPE) and a spill clean-up kit (broom, shovel, etc.) ready in case of spills. 
p. Prepare emergency procedures and ensure that all employees comprehend what to do in case of spill. 

  

 
8 For instance, according to Ontario’s regulation under the Nutrient Management Act - Reg. 267, there are specific requirements for storage of agricultural source materials (ASM) and non-

agricultural source materials (NASM). In Quebec, The Regulation Respecting Hazardous Materials prescribes storage requirements for hazardous material (including mineral fertilizers). 
According to article 33, every building used to store residual hazardous materials (including mineral fertilizers) shall be built in such a way as to protect what is stored from any alteration 
caused by water, snow, frost or heat. The floor shall be impermeable, not liable to be harmed by the stored material and able to support that material. In addition, the layout of the storage 
area shall be such that leakage or spillage can be contained. 
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RECORD-KEEPING 
Nutrient management record-keeping is a systematic way of recording the nutrient management practices of the farm operation. Records can provide 
information of the farm operations nutrient use and may improve future decisions and planning. 
 

• REQUIREMENTS  

9. Keep records of all nutrient applications (including source, rate, timing and placement) for each field. 

▪ Rationale supporting the requirement: Documentation improves farmers’ ability to manage nutrients in a way that maximizes the economic 
benefits while minimizing the environmental risks. Information pertaining to the fields receiving nutrients, the soils, the nutrient sources, the 
crops being grown, the equipment used and the weather conditions at application, should all be recorded. Some jurisdictions require farmers to 
keep record of their nutrient application.9 

10. Keep records of soil test analytical results for a minimum of 5 years for each field (i.e. per crop management unit, 
lot number, legal land description). 
▪ Rationale supporting the requirement: The primary goal of soil testing is to inform efficient and effective resource management. Some 

jurisdictions establish a minimum number of years for farmers to keep record of their nutrient application.10 

 

• RECOMMENDED PRACTICES 
q. Keep records of all nutrients applied to and removed from each field, calculating a nutrient balance.  
r. Annually assess performance of the chosen source-rate-time-place combinations for nutrient application in meeting the farm’s sustainability goals. 

 

 
9 For instance, according to Ontario Regulation, under the Nutrient Management Act - Part XI (110. (1)), "every owner or operator of an agricultural operation for which this Regulation requires a 

nutrient management strategy, a NMP (it includes the nutrient application information (quantity), field information, crop information, etc.) or a NASM plan shall keep the following records: 
Copies of the strategy, plan or NASM plan, the record of the annual update and summary, and the site characterization. Also, in Alberta, under the Agricultural Operation Practices Act (AOPA), 
each person who handles 500 tonnes or more per year of manure must keep manure management records for five years. 

10 For instance in Quebec the Agricultural Operations Regulation prescribes to every person who cultivates a parcel on which the spreading of fertilizers is authorized under an agro-
environmental fertilization plan to keep, for each parcel of the agricultural operation and for each annual growing season, a spreading register and, in respect of the fertilizers spread, record 
the relevant information such as the doses, spreading periods and methods. That person and the owner of the parcel must keep a copy of the document for a minimum of 5 years from the end 
of the last spreading period. 


