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Introduction

With the rise of organics diversion programs,
more composting operations have emerged
to manage food and yard wastes. While
composting is an excellent way to recycle
nutrients and reduce landfill waste, not all
compost is created equally. Some facilities
rush the process, producingimmature or low-
quality compost that can harm rather than
help farmers’ soils and crops.

Poorly composted organics may contain weed
seeds, pathogens, excess salts, or unstable
organic matter that could lead to nitrogen tie-
up, nutrientimbalances, and crop damage.
Inconsistent quality control and improper
curing times further contribute to unreliable
compost products.

As more compost is used to improve soil
health and sustainability, ensuring high-
quality, fully mature and stable compost is
essential to avoid negative impacts on crop
production and long-term soil fertility.

Compost Quality
Characteristics

Immature compost is organic material that
has not yet fully decomposed, meaning it
continues to break down after being land
applied. The continual decomposition after
application can lead to nutrient imbalances,
oxygen depletion, and the presence of
harmful compounds which can negatively
affect plant growth and soil health.

Using compost before it has fully stabilized
increases the risk of nitrogen tie-up, root
burn and poor germination, which ultimately
reduces yield and productivity.

Below are eight key components that can
cause crop damage and degradation of soil
health.

Excess Ammonia

During early decomposition of nitrogen-rich
materials, ammonia can cause "ammonia
burn" on plant roots, leading to symptoms
like chlorosis, tissue damage, and stunted
growth. The presence of ammonia will
increase soil pH, which can decrease nutrient
availability to plants.

Phytotoxic Compounds

During the composting process, phytotoxic
compounds (substances that can harm
plants) can emerge either as part of the
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natural breakdown of materials or under
anaerobic conditions. When oxygen within
the pile is scarce (anaerobic), volatile fatty
acids such as acetic, butyric, and propionic
acids can form. This tends to happen when
decomposition is incomplete, and the lack of
air flow allows these compounds to build up.

These acids are toxic to plant roots and can
lead to issues like poor seed germination,
yellowing leaves, and stunted growth. A
telltale sign of their presence is a vinegar-like
smell, which indicates the compost hasn't
matured fully and may still be harmful to
plants.

When composting occurs normally, phenolic
compounds are released from plant matter,
especially from woody materials and some
crop residues. If these materials don't fully
decompose, the lingering phenolic
compounds can interfere with seed
germination and hinder root development,
posing challenges for plant growth.

Excessive Woody Material

When applying immature composts with a
high carbon content (e.g., too much wood),
soil microbes will consume available nitrogen
to break down the excess carbon. This
process causes nitrogen immobilization and
can reduce nitrogen availability for plants. As
a result, crops may experience leaf yellowing
and slowed growth.

Pathogens & Weed Seeds

Compost needs to reach temperatures of 55-
65°C for at least 3 consecutive days or for 15
days with regular turning in windrow
composting to effectively kill most pathogens
andweed seeds. If the pile fails to reach these
temperatures for the required length of time,
diseases can be spread to crops and weed
seeds can germinate once applied to soil.

Compost is Hot

Composts that reheat when moved are
immature. When immature compost is
applied to soil, it will continue to break down
after application, causing microorganisms to
consume available oxygen in the soil. These
conditions may result in crops wilting,
developing root rot, or experience poor
nutrient uptake.

High Salt Content

High salt contentin compost can damage
plants. Excess salts inhibit root uptake of
water and nutrients. This stress can lead to
wilting, yellowing leaves, weak growth, and
seedling mortality.

Ideally, compost salt content should be under
4 dS/m or less than 6 dS/m if incorporated or
appliedin the fall.

Foreign Matter

The presence of foreign matter (ex. plastics,
glass, metal, etc.) reduces compost quality
and poses risks to soil heath, crops, and
farming operations.

These contaminants may enter compost
through poor source material selection or
inadequate screening. If not removed prior to
sale, these contaminants can damage
equipment and create safety hazards.

Particle Size

Particle size plays an important role in
compost performance. Large, coarse
fragments can interfere with seedbed
preparation, inhibit seedling emergence, and
complicate field applications.

In potting mixes, oversized particles can
reduce water retention, limit nutrient
availability, and restrict root development.
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How Immature Compost
Damages Seedlings and
Young Plants

Seedlings and young plants are particularly
sensitive to immature compost because their
roots are delicate, and they rely on a stable
environment to establish and grow. When
compost is not fully decomposed, it can
create several problems that hinder seedling
development and increase mortality rates
including:

Poor Germination

The acids, phenols, and other compounds
present from incomplete composting can
damage seed coatings, delay sprouting, or
prevent seeds from emerging altogether.

Nitrogen Starvation

As microbes continue to decompose organic
matter, they will consume available nitrogen
in the soil, leaving seedlings without the
nutrients they need for early growth.

Root Damage & Burn

Excess ammonia and salts in immature
compost can burn delicate roots which may
cause wilting, yellowing, or even death before
the plant can establish.

Increased Disease Risk

Immature compost may contain pathogens
that cause damping-off, a common seedling
disease that results in stem rot and rapid
collapse.

Weed Competition

If the compost did not reach high enough
sustained temperatures, weed seeds may
survive and outcompete seedlings for
nutrients, water, and light.

How to Quickly Assess
Compost Maturity

There are a few methods to quickly and
accurately assess compost maturity including,
but not limited to:

Temperature Test

Mature compost should be at ambient
temperature. If the compost becomes
warm/hot when turned, or increases more
than 5°C above ambient temperatures,
decomposition is incomplete and notready to
be used.

Odor Test

Mature compost should have a neutral, soil-
like earthy smell. Immature compost may
smell like ammonia, sour, or rotten -all signs
that composting is not complete.

Bag Stability Test

Place a small amount of compostin a sealed
bag or jar for 2 - 3 days. Open the container
and smell - a foul odour indicates that the
compost is not ready to use.

Germination Test

Plant 100 seeds of fast-germinating plants
(ex. radish) in 2.5cm of moist compostin a
tray. Plant another 100 seeds into a tray of
sterile potting mix. Place the trays under
sunlight or a grow light.

After 5 - 10 days, ensuring all growing media
remained moist throughout, count how many
seeds sprouted in each type of growing
media. The compost is sufficiently mature if a
comparable number of seeds sprouted in
both trays.

Solvita Test

The Solvita test kit is a simple tool to check
compost maturity based on carbon dioxide
and ammonia emissions. It includes jars and
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gel paddles sensitive to these gases. The gel
changes color based on gas concentrations,
which you match to a chart to see if the
compost is mature.

What to Ask Composters
to Ensure Maturity

To make sure you are purchasing high-
quality, mature compost, it is important to
ask the producer these questions at a
minimum.

Itis importantto remember that justbecause
a facility permitted to operate under the
Organic Matter Recycling Regulation (OMRR), it
does not mean that the facility produces high-
quality compost.

Request a compost analysis

Except for compost produced solely from yard
waste, composting facilities operating under
OMRR are required to have their composts
periodically analyzed. While a test report may
not be for the batch of product you receive, it
can be indicative of compost quality from the
facility.

Compost analyses typically include:

e Heavy metal content
e Pathogens

e Salinity

e C:Nratio

e Foreign matter content
° pH

e Nutrients

How long has the compost been curing?
Compost typically hasto cure for atleast 1 -2
months once composting has completed.
Compost should be turned every week or
every 2 weeks. OMRR requires a minimum
curing period of 21 days.

What's the Typical Temperature during
Active Composting?

Proper composting requires temperatures of
55 - 65°C for at least 3 days to kill pathogens
and weed seeds.

Has the Compost been Tested for Stability
and Maturity?

Ask the producer if they have performed
maturity or germination tests to confirm the
compost is stable. Ask for the results.

What is the C:N Ratio?

Mature compost should have a carbon to
nitrogen ratio of 10:1 - 20:1. Above 30:1 will
lead to nitrogen tie up in the soil and below
10:1 can burn plant roots.

What Feedstocks Were Used to Make the
Compost?

Compost made from certain feedstocks like
biosolids or certain manures may have heavy
metals, persistent herbicides, or excess salts,
which can harm plants.

How to Handle Compost if
Unsure of its Maturity

If you are uncertain of a compost’s maturity,
the following steps can be taken to prevent
crop damage and soil nutrient issues.

1. Perform Maturity Tests
Carry out the maturity tests discussed
previously to quickly know if you can use
the compost right away.
2. LetitCure
If the tests suggest the compost isn't
matured, let it cure for an additional 4 - 6
weeks by:
e Keeping it aerated by turning the
pile occasionally
e Keeping it moist, like a wrung-out
sponge, and
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e Ensuring the pile doesn't heat up
after turning
3. Apply Cautiously
If the compost needs to be used
immediately:

e Applyit as a top-dressing rather
than mixing it directly into the
soil,

e Ifincorporating into the soil,
make sure the compost is not
applied too close to the roots, and

e Avoid usingitin seed-starting
mixes or around young plants.

4. Monitor Plant Health
After application, watch for signs of
nutrient deficiencies, poor germination,
or root damage.

Crops and Systems More
Vulnerable to Immature
Compost

Certain crop types are more vulnerable to
phtotoxicity, nutrientimbalances, and disease
risks from immature compost:

Seedlings and Transplants

Young plants have delicate roots easily
damaged by high ammonia or unstable
nutrients.

Root Vegetables
Compost with high salt levels or organic acids
can cause root deformities.

Leafy Greens
High nitrogen or ammonia can cause leaf
burn.

Fruiting Crops
High ammonium can lead to excessive foliage
at the expense of fruit.

Cropping systems that involve young plants,
sensitive crops, or controlled environments
like in greenhouses, organic operations, high-
tunnels, and no-till farming are more
susceptible to immature compost.
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Resources

1. Beneficial Management Practices Program 2. Composting
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3. Hiqh—risk areas

For more information about manure or nutrients management, 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
the use of, or reliance upon, this information.
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https://iafbc.ca/beneficial-management-practices/
https://www2.gov.bc.ca/gov/content/environment/waste-management/industrial-waste/agriculture/regulation-requirements/agricultural-composting
https://www2.gov.bc.ca/gov/content/environment/waste-management/industrial-waste/agriculture/regulation-requirements/high-risk-areas-conditions
https://www2.gov.bc.ca/gov/content/industry/agriculture-seafood/agricultural-land-and-environment/soil-nutrients/nutrient-management/nutrient-management-plans
https://www2.gov.bc.ca/gov/content/industry/agriculture-seafood/agricultural-land-and-environment/agricultural-waste-management/nutrient-recovery
https://www2.gov.bc.ca/gov/content/industry/agriculture-seafood/agricultural-land-and-environment/soil-nutrients/nutrient-management/what-to-apply/soil-nutrient-testing/soil-sampling-guidelines
https://www.bclaws.gov.bc.ca/civix/document/id/complete/statreg/18_2002
mailto:AgriServiceBC@gov.bc.ca
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