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Soilless Mix Components
Porosity of the mix is most critical

Need both large and small pore spaces
Large pore spaces for drainage & aeration
Smaller pore spaces to hold sufficient water
Commercial Soilless Mix typical ranges
80 – 90 % total pore space by volume

(field/garden soil normally 50 – 70 %)

At Field Capacity
~60 % water filled pore space 
Ideally 20 - 50 % air space 





Common Materials

Sphagnum peat (large and small pores)
Coir fiber (large and small pores)
Vermiculite-coarse # 2 (asbestos?)
Perlite
Composted bark (may need extra nitrogen)
Coarse Sand
Pumice



Less Common Materials
(used in home made mixes)

Limit to 25 – 30 % by volume

Compost
Field or Garden Soil (heat sterilized)
Fine vermiculite (# 3)
Worm castings
Black peat (humified)



Water Holding Capacities
( relative to dry weight)

• Peat – 3 to 5 times 
• Coir – 4 to 6 times 
• Vermiculite – 1.5 to 2 times 
• Perlite – 1 times 
• Composted Bark – 1.5 times 
• Finished Compost – highly variable

 Ideal Complete mix – 2 to 3 times dry weight





Container Water Content is 
NOT Uniform



Drainage is Most Critical in 
Seeding Flats or Plugs



Proper Mix Handling

Avoid Compaction !
Maintain large pore spaces

Don’t compress mix in pots or cells
Don’t stack flats or packs
Lightly moisten mix before filling cell packs



Nutrients/Other Additives

Lime – typically 5  - 10 lb/cu yd
Less if you included compost 
More if you include > 50 % peat

Mixed in dry -> must be wet up to react

Different optimum pH range in soilless mixes

Different ideal pH ranges for different plants



Soilless Mix Optimum pH Range





Nutrients/Other Additives

Starter Fertilizer
Complete N-P-K fertilizer

Water soluble fertilizers in conventional mixes

Non-chemical fertilizers in organic mixes
Plant & animal meals, natural minerals
Must be wet up/incubated to release nutrients



Mycorrhizal Innoculants



Additional Microbial Innoculants

Beneficial (antagonistic) bacteria or fungi

Compete with & Suppress Pathogens

Trichoderma (fungus)
Bacillus subtilis
Bacillus Pumilis



Many Commercial Mixes 
to Choose From

Pro Mix 
Sungro Horticulture
Metro mix
Fafard

Vermont Compost
Living acres
Coast of Maine
GreenTree



Common Issues & Problems

Container Media



Common Problems
Poor drainage 

– Excess “small pore” material
– Compacted mix
– Compost one common culprit in org. mixes

Poor aeration (roots require oxygen!)
Poor root function -> limits nutrient uptake

Incomplete N mineralization
Ammonium (NH4

+)buildup -> high pH (>7)
Free ammonia (NH3) gas -> Phytotoxic



100% compost

20% compost

50% compost

Private Blend

30% compost

Compost Blend Comparison
courtesy Mark Hutchinson



Common Problems
Salt buildup

– Normal fertilizing greater than uptake
water stress/wilting of seedlings
root damage and/or death
Marginal and tip burn on leaves

Watering technique very important
“Water Through” regularly
Flush excess salts through mix

(some nutrient loss unavoidable)



Common Problems

Media pH “Creep”
Common with high alkalinity (hard) water
Dissolved “lime“ gradually raises mix pH

Test your irrigation water source!
Alkalinity much more important than pH





Irrigation Water Quality Effects on
Media pH Management

• Media pH determines the availability of added nutrients
– Low pH increases the availability of Cu, Fe, Mn, & Zn
– High pH interferes with their availability

• Fe-inefficient plants need lower pH for adequate uptake
– Petunia, pansy, snapdragon, calibrachoa, vinca
– pH 5.4 to 5.8 optimum

• Fe-efficient plants need higher pH to avoid Fe/Mn toxicity
– Geranium, marigold, New Guinea impatiens
– pH 6.0 to 6.6 optimum



Water/Mix pH Adjustment Options

Before planting 

1) Surface water is superior to well water
Ponds, Streams, Shallow (dug) wells

Usually very low alkalinity

2) Match fertilizer acidity to water alkalinity 
level





Water/Mix pH Adjustment Options

For established plantings

3) To raise pH
Drench w/ potassium bicarbonate (2lb/100 gal)

Drench w/ flowable lime (4 qt/100 gal)

Reference: Managing the pH of Container Media 
(Cornell publication)

4) Inject acid to neutralize alkalinity/lower pH
Sulfuric, nitric, phosphoric, or citric acid

Reference: Alkalinity Control for Irrigation Water

Used in Greenhouses (NC State Pub)



Common Problems

Hydrophobic mixes
– Won’t wet up readily when very dry
Insufficient or no wetting agent in mix

Mix shrinkage when dry
– Most common with peat-based mixes
Blend in some coir – less prone to shrinkage
Briefly soak entire flat or container in water



Evaluating mixes

Container media test differs from field soil 
High water retention, limited nutrient retention
Fertility monitored by testing soil water

Lab analysis – Saturated Media Extract
pH, EC, water-soluble nutrient content
Appropriate for chemical or organic production

On Farm Monitoring
pH, EC using portable meters (Pens)



Saturated Media Extraction
- Add water in a closed vessel just to saturation pt.
- Automatically accounts for moisture retention
- Constant relationship to field capacity (roughly 2X)







In-house Monitoring
Routine monitoring of pH and EC
pH/EC pens widely available



Pour‐thru Method

• run 1 hour after normal watering

• Place clean saucer under pot

• Pour in 50 – 100 cc water (2‐4 oz)

• Collect displaced leachate

• Test for pH & EC





Summary and BMP’s
1) Proper porosity important w/ all mixes
 Adequate “large pore” material for proper drainage
 Be careful not to compact your mix

2) Proper air/water balance for proper growth
 Always use containers w/bottom drainage
 Allow mix to dry nearly to wilting point
 Don’t water on cloudy days, if possible



Summary and BMP’s

3) Test your irrigation water source
 Balance water alkalinity with fertilizer acidity
 Inject acid for v. high alkalinity (>4 meq or 200 ppm)

4) Supplement fertility as necessary
 Monitor general fertility level by pour-thru/EC
 Lab analysis for complete nutrient profile
 Water through to leach excess salts



Suggested Links
Greenhouse Media Management

NCSU Horticultural Substrates Lab
 projects.ncsu.edu/project/hortsublab/

UMass Greenhouse/Floriculture Program
 ag.umass.edu/greenhouse-floriculture
“Effects of growing media on water and nutrient mgt”

Cornell Greenhouse Horticulture
 greenhouse.cornell.edu/crops/factsheets/pHarticl.pdf
“Managing the pH of Container Media”

NCAT/ATTRA
 attra.ncat.org/
“Potting Mixes for Certified Organic Production”




