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Introduction to Feedstocks

Feedstocks are the raw materials that are
used in composting. Most on-farm organic
materials can be used as feedstocks for
composting. In many cases, these are wastes
that otherwise would require treatment or
disposal (i.e. manure, yard trimmings, crop
residues etc.). Feedstocks may be
compostable as produced or may need to be
blended with other organic materials to
achieve a feedstock blend that will have the
desired characteristics for successful
composting.

The nitrogen content of the feedstock is an
indicator of whether the material will
compost on its own or require addition of
other materials to meet the desired carbon to
nitrogen (C:N) ratio for optimum composting.
In the following sections, some of the more
common agricultural feedstocks are
discussed, categorized by either high or low
nitrogen. Some management considerations
for high and low nitrogen content feedstocks
are also included.

The most important factors for successful
composting are C:N ratio, moisture content,
and physical characteristics (particle size and
porosity) of the feedstock blend.

C:N ratio is the ratio of carbon to nitrogen in
the feedstock and indicates whether the
feedstock has the right amount of carbon
(energy source for composting microbes) and
nitrogen (required for microbial growth) for
optimum composting. The C:N ratio of the
feedstock blend should be in the range of
25:1 to 35:1 in order to provide a balanced
supply of carbon and nitrogen for
composting microbes. See Factsheet 1 for a
detailed discussion of C:N ratio.

What are High Nitrogen
Feedstocks?

High nitrogen feedstocks are mainly green
and fresh organic wastes. They are typically
high in nutrients and may have high moisture
and density. Some examples include:

e Fresh manures with little bedding

e Mortalities

e Fruit and vegetable processing waste

e Agricultural debris mixtures with a
high proportion of fresh grass,
legumes and green trimmings

Some examples of high nitrogen feedstocks
and their characteristics are provided in Table
1.
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Table 1. High Nitrogen Feedstock Characteristics

Nitrogen

Feedstock C:N Ratio Moisture Odour Potential
Content
Poultry Manure Very high Lower than Dry to moderate High
Y yhg optimum y g
Livestock Manure . Lower than .
without bedding High optimum Moderate to wet Moderate to High

Grass and green crop Moderate to high

Slightly lower than

Moderate Moderate

residues optimum
Animal carcasses High Lowgr than Wet High
optimum

Management of High
Nitrogen Feedstocks

High nitrogen feedstocks cannot be
composted alone due to their low C:N ratio.
These feedstocks must be blended with a
high carbon material or ‘bulking agent’ to
balance the C:N ratio. Examples of bulking
agents are provided later in this factsheet.
The amount of bulking agent required varies
with the C:N ratio of the primary feedstock
but typically a 2:1 to 1:1 ratio (by volume) of
high nitrogen feedstock to bulking agent will
provide the extra carbon required to ensure
optimum composting.

Figure 1. Fruit processing waste, typically a high
nitrogen feedstock. This pile may need to be
amended with a bulking agent for optimum
composting.

High nitrogen feedstocks can also be blended
with low nitrogen feedstocks to produce a
mixture with a suitable C:N ratio for
composting. A 1:1 ratio (by volume) of high to
low nitrogen feedstocks should provide the
optimum C:N ratio for composting, but some
experimentation will be required.

Most high nitrogen feedstocks have high
odour generating potential so must be
managed carefully. This involves adding
enough of a high carbon feedstock to balance
the C:N ratio, absorb excess moisture and
improve air flow through the pile.

High nitrogen feedstocks may also need to be
mixed with bulking agents to increase
porosity and air flow in the compost mixture.
Mortalities and slaughter waste are very high
nitrogen, wet, dense feedstocks. To allow air
flow through a compost pile containing this
type of waste, a generous amount of bulking
agent is required to provide carbon to the
mixture as well as to provide structure in the
pile to allow air flow. Bulking agents such as
hog fuel or shavings which contain a range of
particle sizes from small to large are
preferred. Typically, a 1:2 ratio (by volume) of
mortalities or slaughter waste to bulking
agent is required.

Key Point: High nitrogen feedstocks require a
bulking agent (carbon source) for optimum
composting.
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What are Low to Moderate
Nitrogen Feedstocks?

Low to moderate nitrogen feedstocks are
typically brown and woody organic materials.
They typically have a lower nutrient content
and may have lower moisture and density
than high nitrogen materials.

Some examples of low to moderate nitrogen
feedstocks include:

e Mature vegetative wastes such as
woody yard and garden wastes

e Mature crop residues

e Spoiled hay and silage

e Livestock manures mixed with
bedding

Characteristics of low to moderate nitrogen
feedstocks are provided in Table 2 at the end
of the next section.

Management of Low to
Moderate Nitrogen
Feedstocks

Some of these feedstocks may compost on
their own due to low odour generation
potential, C:N ratio within the optimum range
and/or low leachate generation potential.
This includes livestock and horse manure
mixed with bedding and/or waste feed, yard
waste mixtures and most crop residues.
However, experimentation will be required to
optimize the feedstock blend. Some of these
feedstocks will require addition of either high
nitrogen feedstocks or a bulking agent to
balance the C:N ratio and optimize
composting.

Wet, dense feedstocks such as large piles of
wet leaves will require addition of a bulking
agent to increase porosity in the mixture to
allow air flow through the pile.

Very low nitrogen feedstocks such as woody
branches and prunings or manure mixtures
with a high percentage of woody bedding
such as sawdust typically have a C:N ratio too
high for stand-alone composting. They will
need to be amended with a higher nitrogen
feedstock for efficient composting.

Key Point: Low to medium nitrogen feedstocks
may compost on their own without any added
feedstocks.

Figure 2. Example of waste hay and silage material
representing a moderate nitrogen feedstock

Table 2. Low to Moderate Nitrogen Feedstock
Characteristics

Nitrogen C:N . Odour
R ERES Content Ratio e Potential
Crop Low to Moderate
Residues’ | moderate Moderate to wet Low
Low to .

Leaves moderate High Dry Low
Spoiled
Hay and Moderate Modgrate Dry to Moderate

R to high wet
Silage
Livestock
and horse ) Dry to Low to
manure Moderate High

. Moderate | moderate
with
bedding

1. Crop residues with more woody than green
material (mature vegetation, prunings)
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Bulking Agents
(Carbon Sources)

Bulking agents are high carbon, woody
materials that are added to compost
feedstocks to balance the C:N ratio and
improve air flow through compost.

Because high nitrogen feedstocks (ex.
manures without bedding) have a C:N ratio
too low for optimum composting, bulking
agents are added to raise the C:N ratio of the
feedstock blend. Bulking agents also help to
balance moisture content and improve pile
structure which increases porosity and air
flow in compost piles. Some examples of
high-carbon bulking agents and their benefits
and drawbacks are provided below.

Wood shavings and sawdust: Consists of
fairly small, similarly sized wood particles.
Excellent ready source of carbon for
microorganisms. Can help to absorb odours
and moisture from compost. Larger particles
will degrade slowly and may require
screening out prior to application.

Straw: Breaks down quickly in the compost
and provides porosity/structure on a short-
term basis. Excellent ready source of carbon
for composting bugs. Can help to absorb
odours. Tends to compact when wet.

Cardboard: Good moisture absorption
provided the cardboard is dry when added to
the compost. May have contaminants
(staples, glue) that are recommended to be
removed if possible prior to addition. Tends
to compact when wet.

Corn Stalks: Break down quickly in the
compost and increases porosity/structure on
a short-term basis. A moderate carbon source
for composting bugs.

Hog fuel: Generally contains a good range of
particle sizes. Larger particles increase
porosity/structure in the pile. Smaller
particles are a good source of carbon for

composting bugs. Ensure hog fuel source
contains a good range of particle sizes. Larger
pieces degrade slowly and may need to be
screened out after composting.

Chipped woody yard waste: Generally
contains a good range of particle sizes. Larger
pieces provide good porosity/structure.
Smaller pieces are a good source of carbon
for composting bugs. Larger pieces degrade
slowly and may need to be screened out after
composting.

Key Point: Bulking agents are high carbon,
woody feedstocks used to balance C:N ratio and
improve air flow.

Which Bulking Agent is
Best?

The ideal bulking agent contains woody
materials with a range of sizes. Smaller
particle size wood (less than 1 cm (1/2 inch))
provides an immediate source of carbon for
the composting microbes while the larger
sized pieces (greater than 7.5 cm (3 inches))
provide structure within the pile which
increases porosity and enhances air flow
through the pile. Very large pieces of wood
such as thick branches and large roots will
compost very slowly unless chipped. Hog fuel
and chipped woody yard waste are examples
of bulking agents that provide a good range
of particle sizes.

Figure 3. Yard waste representing a bulking agent.
This material could be chipped before composting
to improve ease of composting and carbon
availability.
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Non-Agricultural Feedstocks

Food waste (diverted from residential, commercial and industrial waste streams) and municipal
wastewater treatment plant biosolids are two non-agricultural organic materials that can be
composted in BC but not under the Agricultural Environmental Management Code (AEM). These
materials are not considered agricultural waste under B.C. regulations. They are regulated under
the Organic Matter Recycling Regulation (OMRR) which has more stringent regulatory requirements
for composting. Refer to OMRR regulation if you wish to compost either of these organic materials
on-farm.

Resources

On-Farm Composting Handbook

For more information about composting, or any programs operated by the Ministry of Agriculture
and Food, please reach out by email or phone.

Email: AgriServiceBC@gov.bc.ca | Phone: 1-877-221-7141

Opinions expressed in this document are those of the author and not necessarily those of the Government of Canada or the

BC Ministry of Agriculture and Food. The Government of Canada, the BC Ministry of Agriculture and Food, and their directors,

agents, employees, or contractors will not be liable for any claims, damages, or losses of any kind whatsoever arising out of Page 5
the use of, or reliance upon, this information.
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