Mix & Gro
Professional Quality Mulch, Soil Amendment and Potting Mix
People and Pet Safe

Contains Organic Based Ingrediencies

Earth Friendly
Natural Based
Formula
Blue Ribbon Blend

Contains naturally occurring microbial
diversity. Nourishes soil-inhabiting
organisms, saves water and serves as
a source of support for planting and
managing soil structure. Made from
completely composted mushroom
compost substrate. And is free from
GMOs, pesticides, growth hormones,
sewage sludge and synthetic
chemicals. For use with seeds, starter
plants, established plants, trees,
shrubs, lawns or as a cover mulch.

“Not for use in organic crop and organic food production in the State of California”

What Is Mushroom Compost?
Mushroom compost is the growing material that’s left over from the process of growing
mushrooms on an industrial scale. It’s sometimes referred to as ‘spent mushroom compost’.
Why Is It Useful?
There are plenty of reasons to use mushroom compost in your garden and only a few reasons
why you shouldn’t. Let’s start with the reasons why:
1) It feeds your plants
Mushroom compost is a slow release nourishing fertilizer. It supplies beneficial fungi, bacteria
and micro-organisms into the soil. If you spread mushroom compost through the garden or
used it as mulch, your plants probably won’t need additional fertilizer feedings.
2) It’s versatile
You can mix mushroom compost into vegetable beds prior to planting or you can put it around
plants that are in situ – this is known as ‘top-dressing’.
3) It’s organic
Mushroom compost is mostly derived from organic substrates including high quality peat moss.
You won’t need to worry about chemicals leaching into your veggies or affecting wildlife.
4) It holds water
Mushroom compost is organic matter and holds moisture. We’re all trying to cut back on our
water usage, so soil that can retain moisture is good for the environment.
Moisture retention also improves the life of your plants because it stabilizes the changes
between dry to wet seasonal conditions.
5) No Pests
Mushroom compost is steam pasteurized before its removed from the mushroom growing
house. It will not introduce pests or pathogens into your garden.
6) Mushroom compost is guaranteed weed-free.

7) No viruses
Pests and weeds are not the only issues our plants have to fight off. Viruses can kill plants
quickly. Mushroom compost is virus-free and it helps to produce a vigorous plant that is more
able to can fight off infections.
8) It prevents surface compaction
Soil surface is easily compacted by sun, rain, and foot tread, but mushroom compost can
prevent the soil surface from crusting over and compacting. This aids rain absorption and
encourages worms to generate healthy and a crumbly soil.
9) It’s a drainage aid
Mushroom compost can improve chalky, clay or compacted soils so that water runs freely. This
means your plants won’t get waterlogged and drowned out. Rotting roots can destroy the
toughest of plants.
10) It has super weed suppressant powers
If you apply a thick layer of mushroom compost as mulch it blocks out light and kills off weeds.
This is a big bonus for the busy gardeners who don’t have time to deal with nutrient stealing
dandelions, creeping buttercup and mare’s tail.
11) It doesn’t smell bad
Yes, mushroom compost is made from organic matter, but it doesn’t smell bad. When you first
open the bag, it may smell musty or ‘dark’ but it certainly doesn’t stink. Once it’s on the garden
any lingering smell disappears.
Why You Shouldn’t Use Mushroom Compost
There are a few plants that are not keen on the alkaline properties of mushroom compost. This
includes fruit bushes and acid loving plants like camellia, rhododendron, heathers and
magnolia. If you have put mushroom compost around these plants and noticed yellowing leaves
it points to a nutrient deficiency. Dig out the mushroom compost and get some acid-based
compost in there promptly.

Plant Nutrients and Fresh Mushroom Compost
Dr. Mike Fidanza, Associate Professor of Biology (Plant and Soil Sciences), The Pennsylvania
State University, Berks Campus, Reading, PA, Email: fidanza@psu.edu and
Dr. David Beyer, Professor of Plant Pathology, The Pennsylvania State University, University
Park, PA, Email: dmb8@psu.edu

The purpose of this research project was to measure the plant nutrient content and particle
size distribution of fresh mushroom compost. Mushroom compost, formerly referred to as “spent
mushroom substrate” or “SMS,” is the composted organic material remaining after a mushroom
crop is harvested. Although there have been a few scattered reports and observations on the
chemical compounds found in mushroom compost that are useful for the growth of agricultural
crops and other plants, no formal record exists specifically for fresh mushroom compost. The
key word is “fresh” – the material obtained directly as it is removed from a commercial
mushroom production facility and not “static-aged” by being stockpiled outdoors in a field for
several months.
During late winter/early spring 2005, 30 fresh mushroom compost samples were
collected from mushroom farms in Berks and Chester counties. Each sample was placed in a
one-gallon plastic container, sealed and sent to the Agricultural Analytical Services Laboratory
(Pennsylvania State University, University Park, PA) for processing and analysis. For this study,
fresh mushroom compost samples were processed and analyzed, and results are presented on a
wet weight basis, wet volume basis, and dry weight basis (Table 1), particle size distribution
(Figure 1), and amount of plant nutrients on a per acre basis (Table 2).
pH Most agricultural and horticultural crops grow best within a soil pH range of 6.0 to
7.0 (i.e., < 7.0 is acidic, 7 is neutral, and > 7 is alkaline). Within this pH range, most nutrients in
the soil exist in an available form that can be taken-up by plant roots. Keep in mind, there are
exceptions. For example, blueberries prefer a more acidic soil pH. The average pH of fresh
mushroom compost is 6.6, an excellent pH for any compost used as an organic fertilizer or soil
amendment. Unfortunately, rumors have bounced around for years about the pH of mushroom
compost being too acidic or too alkaline for growing plants but this is not the case.
Soluble Salts This statement has been repeated many times over the years: “…you can’t
use mushroom compost because of the high salt content.” With soils and composts, the salts of
concern are those positively charged cations: potassium (K+), calcium (Ca2+), magnesium
(Mg2+) and sodium (Na+). An excessive amount of these salts dissolved in the soil solution (i.e.,
the soil water environment) can increase the osmotic pressure of the soil solution, and this “salt
effect,” also referred to as salinity, inhibits water absorption by seeds and roots. Many composts
and fertilizer products contain these salts in varying amounts. Potassium, calcium, and
magnesium are actually essential nutrients beneficial to growing plants. When adding compost

or fertilizer to soil, these salts are often diluted by leaching with adequate rainfall or irrigation, or
by tilling or mixing those materials into the soil.
Soluble salt content in soil and compost is measured indirectly by electrical conductivity,
and the methods vary with each laboratory. Penn State’s laboratory determines soluble salts
using a 1:5 (compost:water) slurry. The average soluble salt content of fresh mushroom compost
is not in an amount high enough to cause problems with plant growth. With fresh mushroom
compost or any other compost or fertilizer, however, over-application or incorrect application of
these materials to the soil can result in an excessive salt load.
Excess sodium salt in soil can result in problems with soil structure and drainage as well
as inhibiting water absorption by plant roots. The best way to address this issue with fresh
mushroom compost or any compost or organic soil amendment is to calculate the sodium
adsorption ratio (SAR) of the product or material. The SAR compares the sodium concentration
relative to the concentrations of calcium and magnesium. The SAR is calculated as follows:
[Na+]
SAR =

( [Ca2+] + [Mg2+] )
2

A SAR value ≥ 15 indicates an excess amount of sodium compared to calcium and magnesium,
and that sodium would be adsorbed by the soil clay particles thus causing problems mentioned
above. Applying 40 tons of fresh mushroom compost to one acre of land (calculated by using a
bulk density amount of 575 lbs/yd3) results in a SAR = 0.38, which is very low! Therefore, the
presence of sodium in fresh mushroom compost is not a negative aspect of this product, since
there is an ample amount of calcium and magnesium present to prevent sodium from
accumulating on those soil particles.
The bottom line with fresh mushroom compost, or any compost or organic soil
amendment or fertilizer, is environmental stewardship. Compost products used for agricultural
crop production, horticulture plant production, gardening, or land use reclamation should be
applied correctly and in the proper amount. For many years, mushroom compost was mislabeled
as “mushroom soil,” and the product was unfortunately treated like a soil. As a result,
Pennsylvania’s mushroom industry had to deal with the negative feedback of trying to explain
why their mushroom compost was not behaving like topsoil. Mushroom compost is not topsoil,
rather an excellent compost useful to improve soil health and plant growth.
Bulk Density, Solids and Moisture The average bulk density of fresh mushroom
compost is essentially 575 lbs/yd3 (wet volume basis), with over half of the overall weight
attributed to water. Fresh mushroom compost contains solids at 42.7 percent (wet weight) or
243.4 lbs/yd3 (wet volume), and moisture or water at 57.3 percent (wet weight) or 331.5 lbs/yd3
(wet volume). The ideal moisture content of compost depends on the water holding capacity of
materials used to produce the compost. Overall, composts higher in organic matter have a higher
water holding capacity. A range of 35 to 55 percent (wet weight) for solids and 45 to 65 percent

(wet weight) for moisture is ideal for most compost products. Fresh mushroom compost falls
into those ranges.
Organic Matter and Carbon The average organic matter content of fresh mushroom
compost is 26 percent (wet weight) or 147 lbs/yd3 (wet volume). Fresh mushroom compost is an
excellent source of organic matter, which represents a pool of plant nutrients to be slowly
released over time. Also, due to the high organic matter and carbon content, fresh mushroom
compost would be extremely useful to amend soils low in organic matter and nutrient
availability, especially sand-based soils.
Carbon:Nitrogen (C:N) ratio The amount of carbon relative to the amount of nitrogen
is an indicator of nitrogen availability for plant growth. The ideal C:N ratio for good composts
should be within the range of 10:1 to 15:1, and no greater that 30:1. At higher C:N ratios, soil
microorganisms can immobilize or tie-up nitrogen making it unavailable for plant roots. The
average C:N ratio for fresh mushroom compost is ideal at 13:1.
Primary Macronutrients Nitrogen (N), phosphorus (P) and potassium (K) are important
and essential primary plant macronutrients needed in higher quantities by plants than other
nutrients. The average total N content of fresh mushroom compost is 1.1 percent (wet weight) or
6.4 lbs/yd3 (wet volume). The majority of this N is in the organic form, with a very small
percentage in the ammonium-form. In general, all organic compost materials (for example,
composts made from landscape and yard wastes, plant residues, animal wastes) have low N
content usually in the 1 to 3 percent range. Compost is a natural organic source of N, and the N
is released slowly by soil microbial decomposition. Plants use N for growth and development,
especially for amino acid and protein synthesis, and also for chlorophyll production. The
average phosphate (phosphorus in the form of P2O5) content of fresh mushroom compost is 0.7
percent (wet weight) or 3.8 lbs/yd3 (wet volume). Phosphorus is needed in plants for cell energy
transfer and electron transport, and for DNA and RNA synthesis. Also, phosphorus is essential
for seed germination and emergence. The average potash (potassium in the form of K2O)
content of fresh mushroom compost is 1.3 percent (wet weight) or 7.1 lbs/yd3 (wet volume).
Potassium is used by plants for enzyme reactions and the osmotic regulation of cells.
Secondary Macronutrients Calcium (Ca), magnesium (Mg), and sulfur (S) are
considered secondary plant macronutrients, and are also required by most plants, but not in large
quantities like the primary macronutrients of N, P, or K. Fresh mushroom compost contains Ca
at 2.3 percent (wet weight) or 13.2 lbs/ yd3 (wet volume), Mg at 0.4 % (wet weight) or 2.0 lbs/
yd3 (wet volume), and S at 0.9 percent (wet weight) or 4.9 lbs/ yd3 (wet volume). Calcium is
important in plants for cell membrane structure and function. In plants, Mg is a central
component of chlorophyll and vital for photosynthesis, and S is important for amino acid
synthesis.

Micronutrients Iron (Fe), manganese (Mn), copper (Cu), and zinc (Zn) are all
considered plant micronutrients and are needed in much smaller quantities compared to the
macronutrients. Sodium (Na) and aluminum (Al) are not typically listed as micronutrients but
are included in most compost analysis tests. All of these nutrients are available in fresh
mushroom compost at a very low average range of 0.01 to 0.2 percent (wet weight) or 0.03 to 1.1
lbs/yd3 (wet volume). Refer to Table 1 for the exact amounts of each nutrient. In plants,
chlorophyll synthesis (Fe), formation of oxygen during photosynthesis (Mn), cellular respiration
(Cu), and enzyme functions (Zn) are supported by these micronutrients. Again, rumors of
excessive or toxic amounts of zinc present in fresh mushroom compost are not accurate as these
results indicate.
Particle Size Approximately 91 percent of fresh mushroom compost is ≤ 3/8 inches in
diameter (Figure 1). Therefore, fresh mushroom compost has a consistent and uniform size,
which translates to ease of transport and application. Fresh mushroom compost is not “clumpy”
or difficult to handle.
So, how much of these plant nutrients are supplied from fresh mushroom compost on a
per acre basis? To apply evenly one-inch thick fresh mushroom compost to one acre of land
would require 40 tons of fresh mushroom compost as calculated from an average bulk density of
575 lbs/yd3 (Table 2). This calculation shows a total nitrogen amount of 891 lbs, of which 29 lbs
is quickly available nitrogen (ammonium-nitrogen) used immediately by a crop in the same
growing season when this compost is applied. A remaining amount of 862 lbs of organic
nitrogen represents nitrogen that is slowly released over time. A typical “rule of thumb” is that
10 to 20 percent (86 to 192 lbs) of nitrogen could potentially become available during the
growing season from this organic nitrogen pool. This kind of information is useful in field crop
production in order to calculate nitrogen supplied by compost and nitrogen needed from fertilizer
inputs. With the recent increase in synthetic fertilizer costs, nitrogen supplied from fresh
mushroom compost represents an economical way to meet crop nutrient needs while minimizing
the expense of applying synthetic fertilizers. Phosphate information on a per acre basis is also
useful, since some states require detailed nutrient management plans for the purpose of
monitoring the amount of phosphate being applied to the land.
In conclusion, fresh mushroom compost applied to soil or incorporated into soil has many
benefits: improves soil structure, provides plant nutrients, increases plant nutrient availability,
increases soil microbial populations, increases soil cation exchange capacity, increases plant root
structure, increases soil aeration, improves soil water status, and reduces soil compaction. Fresh
mushroom compost is a viable “green” product as an organic soil amendment and fertilizer for
crop production systems and other land management issues.
For more information on the cost of Penn State’s compost analysis and other related
information, refer to the laboratory Web site at www.aasl.psu.edu. Also, before sending compost
samples to any laboratory, make sure it is U.S. Compost Council certified
(www.compostcouncil.org).
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Sidebar: Success Story!
The Pennsylvania Department of Agriculture had classified mushroom compost
(formerly listed as “spent mushroom substrate” or “SMS”) as an agricultural waste product,
which then involved regulation through the Pennsylvania Department of Environmental
Protection. This classification was incorrect, and resulted in unfortunate environmental and
economic challenges for Pennsylvania’s mushroom industry. As a result of this research by Drs.
Mike Fidanza and David Beyer, and CAC’s Mushroom Compost Committee, mushroom
compost has been reclassified correctly as a fertilizer and soil amendment. For a copy of a
fertilizer/soil amendment label for fresh mushroom compost, refer to the website
www.mushroomcompost.org or AMI’s website www.americanmushroom.org.

Table 1. Average values from analysis of fresh mushroom compost on a wet weight basis, wet
volume basis, and dry weight basis.
Parameter Measured(1)
pH
Soluble Salts (3)
Bulk Density
Solids
Moisture
Organic Matter
Carbon
Carbon:Nitrogen Ratio
Total Nitrogen
Organic Nitrogen
Ammonium Nitrogen (NH4-N)
Phosphate (P2O5)
Potash (K2O)
Calcium
Magnesium
Sulfur
Sodium
Aluminum
Iron
Manganese
Copper
Zinc
(1)

Wet Weight Basis(2)

Wet Volume Basis(2)

Dry Weight Basis(2)

6.6
13.3 mmhos/cm
--42.7 %
57.3 %
25.9 %
14.3 %
12.8:1 (~13:1)
1.1 %
1.1 %
0.03 %
0.7 %
1.3 %
2.3 %
0.4 %
0.9 %
0.1 %
0.1 %
0.2 %
0.02 %
0.01 %
0.01 %

----574.7 lbs/yd3
243.4 lbs/yd3
331.5 lbs/yd3
146.7 lbs/yd3
81.1 lbs/yd3
12.8:1 (~13:1)
6.4 lbs/yd3
6.2 lbs/yd3
0.2 lbs/yd3
3.8 lbs/yd3
7.1 lbs/yd3
13.2 lbs/yd3
2.0 lbs/yd3
4.9 lbs/yd3
0.7 lbs/yd3
0.9 lbs/yd3
1.1 lbs/yd3
0.1 lbs/yd3
0.03 lbs/yd3
0.05 lbs/yd3

----------61.0 %
33.4 %
12.8:1 (~13:1)
2.7 %
2.6 %
0.08 %
1.6 %
2.9 %
5.4 %
0.8 %
2.0 %
0.3 %
0.3 %
0.4 %
0.04 %
0.01 %
0.02 %

Fresh mushroom compost samples (n = 30) collected in one-gallon size amounts were analyzed by the Agricultural Analytical Services
Laboratory (Pennsylvania State University, University Park, PA), from January through April 2005.
(2)
Mushroom compost samples analyzed “as is” when received at the laboratory for wet weight and wet volume measurements; for dry weight
basis, samples oven-dried to remove moisture, then analyzed.
(3)
Soluble salts determined by measuring electrical conductivity in a 1:5 (compost:water, weight ratio) slurry.
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Figure 1. Average diameter values for particle size distribution of fresh mushroom compost as
determined from a wet weight basis. Fresh mushroom compost samples (n = 30) collected in
one-gallon size amounts were analyzed by the Agricultural Analytical Services Laboratory
(Pennsylvania State University, University Park, PA), from January through April 2005.

Table 2. Amount of plant nutrients from 40 tons of fresh mushroom compost applied to one acre
of land.
Parameter(1)
Solids
Moisture
Organic Matter
Carbon
Total Nitrogen
Organic Nitrogen
Ammonium Nitrogen (NH4-N)
Phosphate (P2O5)
Potash (K2O)
Calcium
Magnesium
Sulfur
Sodium
Aluminum
Iron
Manganese
Copper
Zinc
(1)

Amount (lbs)(2)
33,877
46,140
20,425
11,294
891
862
29
531
988
1,834
280
683
94
124
150
17
6
7

pH = 6.6; C:N ratio = 13:1.
Calculation based on applying one-inch thickness of fresh mushroom compost to one acre of land (one acre = 43,560 ft2), which requires
approximately 40 tons per acre using an average bulk density of 575 lbs/yd3. For example, applying 40 tons fresh mushroom compost per acre
will supply 531 lbs phosphate per acre.
(2)

SAFETY DATA SHEET (SDS) – Mix & Gro SMS-MH

Section 1 - Identification
Product Name:
Other means of identification:
Recommended use/restrictions:
Manufacture:

Mix & Gro SMS-MH
Spent Mushroom Compost.
Soil amendment and conditioner. No restrictions
Monterey Mushroom, Inc. - Morgan Hill
642 Hale Ave
Morgan Hill, CA 95037

Section 2 - Hazard(s) identification
Classification:

Signal word:
Hazard statements:

Symbols:
Precautionary statements:

This product is not considered to be hazardous nor to contain
hazardous chemicals based on evaluations made by our
company under the OSHA
Hazard Communication Standard, 29 CFR 1910.1200.
No signal word.
- May cause eye irritation.
- May cause irritation of respiratory tract if inhaled.
- May cause irritation from prolonged contact with skin.
- Not known to be toxic if ingested.
No hazard symbols.
Keep out of reach of children. Use as directed.

Section 3 - Composition/Information on ingredients
Chemical name:
Common name:
Ingredients:
CAS#:
Manufacturer/distributer:

Emergency contact number:

None.
Compost.
Spent Mushroom Compost.
Not listed in CAS registry.
Mix & Gro, LLC
6504 Sutter Avenue
Carmichael, CA 95608
(916) 761-6882

Section 4 - First aid measures
Eye contact:

Skin contact:

Immediately flush thoroughly with water. If irritation persists after five minutes
of flushing, remove contact lenses and repeat flushing thoroughly for five more
minutes. If irritation persists, get medical attention immediately.
Rinse irritated area of skin with soap and water. If irritation persists, get medical
attention immediately.

Inhalation:
Ingestion:

If irritation is experienced indoors, move outside to fresh air. Rinse mouth with
fresh water. If irritation persists, get medical attention immediately.
Drink a glass full of fresh water. If difficulty breathing or nausea is experienced,
get medical attention immediately.

Section 5 - Fire-fighting measures
Extinguishing media:
Specific combustion hazards:
Precautions for fire-fighters:

Water, foam, chemical or carbon dioxide.
None.
None.

Section 6 - Accidental release measures
Personal precautions:
Emergency procedures:
Containment and cleanup:

Wear protective respiratory and eye equipment.
None.
Material is non-toxic. No special methods or materials required.

Section 7 - Handling and storage
Safe handling precautions:
Safe storage:

Wear protective respiratory equipment and safety glasses.
Store in cool, well-ventilated place. No incompatibilities.

Section 8 - Exposure controls/personal protection
Permissible exposure limits:

Engineering controls:
Individual protection measures:

Not controlled under permissible exposure limit (PEL) of OSHA
nor Threshold Limit Value (TLV) of American Conference of
Governmental Industrial Hygienists.
Use in well-ventilated area.
Wear a NIOSH/MSHA-approved respirator and safety glasses.

Section 9 - Physical and chemical properties
Physical state:
Color:
Odor:
Odor threshold:
pH
Melting/freezing point:
Initial boiling point
and boiling range:
Auto-ignition
temperature:
Evaporation rate:
Flammability (solid):

Solid.
Dark brown.
Earthy.
Not applicable.
Neutral.
Not applicable.

Flammability (gas):
Upper/lower flammability or explosive limits:
Vapor pressure:
Vapor density:
Relative density:
Solubility:

Not applicable.
Not applicable.
Not applicable.
Not applicable.
Not applicable
Insoluble.

Not applicable.

Flash point:

Not applicable.

Not applicable.
Not applicable.
Not applicable.

Decomposition temperature:
Viscosity:

Not applicable.
Not applicable.

Section 10 - Stability and reactivity

Reactivity:
Chemical stability:
Hazardous reactions:
Conditions to avoid:
Hazardous decomposition products:

None.
Stable.
None.
None.
Not applicable.

Section 11 - Toxicological information
Routes of exposure:
Immediate effects:
Chronic effects:
Toxicity:

Inhalation, ingestion, skin and eye contact.
May cause eye irritation. May cause irritation of respiratory tract if inhaled. May cause
irritation from prolonged contact with skin. Not known to be toxic if ingested.
No known effects.
No acute toxicity estimates. Not listed in the National Toxicology Program (NTP) Report
on Carcinogens nor found to be a potential carcinogen in the International Agency for
Research on Cancer (IARC) Monographs or by OSHA.

Section 12 - Ecological information
Ecotoxicity:
Persistence and degradability:
Bioaccumulative potential:
Mobility in soil:
Other:

No known effects.
Biodegradable.
Not applicable. Positive effect on soil.
None. Beneficial to soil.
No known adverse effects.

Section 13 - Disposal considerations
Waste residues:
Residue handling:

No product residues. Packaging only.
Non-toxic, non-contaminated packaging. No special disposal
handling required.

Section 14 - Transport information
UN number:
UN shipping name:
Transport hazard:
Packing group:
Environmental hazards:
Bulk transport:
Special precautions:

Not applicable.
Not applicable.
Not regulated by DOT.
Not applicable.
None known.
Not applicable.
None.

Section 15 - Regulatory information
Safety:
Health:

Not regulated, but pesticide and pathogen free.
Not regulated, but pesticide and pathogen free.

Environmental:

Not regulated, but pesticide and pathogen free

Section 16 - Other information
The information provided in this Safety Data Sheet (SDS) is correct to the best of our knowledge and
information available at the time of its publication. Information provided is to be utilized only as
guidance for safe handling, use, processing, storage, transportation, disposal and release and is not to
be considered a warranty or quality assurance or specification. This SDS relates only to Spent Mushroom
Compost and may not be valid when used in combination with any other materials or in any process,
unless specified in the text.
This SDS was last updated: 11/4/19

