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What’s New in Substrates, Peat and 
Alternative Amendments

Dr. Brian E. Jackson
Professor and Director

Horticultural Substrates Laboratory

Contact: Brian_Jackson@ncsu.edu

9 November 2023
Northeast Greenhouse Conference Today’s Discussion and Journey 

Trends and Future Projections

Innovations in the Industry

Challenges for Growing Media

Traditional and Alternative Components

Research Areas

Horizon Surfing

Growing Media Demand

Future Demand for Growing Media What is Driving this Demand?
● Some field grown crops are 

moving into soilless production
○ Labor 
○ Land and water use efficiency
○ Earlier ripening
○ Proximity to consumer 
○ Soil Fumigants 
○ Freeze protection
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Trend Setters and Market Drivers
“New Crops” Grown in Soilless Systems

Leafy Greens & Herbs

“New Crops” Grown in Soilless Systems
Veggies

“New Crops” Grown in Soilless Systems
Soft Fruit - Strawberries

“New Crops” Grown in Soilless Systems
Soft Fruit - Blueberries

“New Crops” Grown in Soilless Systems
• Soft Fruit - Raspberries
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“New Crops” Grown in Soilless Systems
Cannabis

CEA Market Projection

Is CEA the Gateway “Trend”? Looking Back to See Forward….

Innovations In/Across Horticultural 
Industry

AI and Robotics in Hort/AG
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Product Innovations – Containers/Growing Innovations/Changes – Perlite Free

Young Plant Product Developments

• Stabilized plugs (biopolymers, synthetic, organic, etc.)
Stratified Substrates

Stratified Substrates Stratified Substrates
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Sustainability Efforts

Defining Sustainability

Initiatives to Counter Peat Debate
• Environmental Sustainability

• Carbon footprint, release, sequestration of substrate components

• Processing inputs required for manufacturing

• Freight and Transportation Distances

• Substrate Industry Sustainability Efforts
• OMRI – Listed Production

• Responsibly Produced Peat (RPP)

• Responsibly Managed Peatlands Certification

**ALL growing media components have some degree of environmental impact** 

Raw Material Assessment

Challenges Facing the Growing Media 
Industry

Challenges Facing the Growing Media Industry
 Due to on-going and future imposed, proposed, or perceived restrictions on 

peat extraction and use in horticulture, a global campaign to extend peat 
supplies and identify extenders and alternatives in underway.

Current Demand AND Supply Chain is fueling the debate and concern.
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Peat Stats
Globally:
● 3% landmass
● 30% carbon 

sequestration
● Hort. usage: 0.05%
Canada:
● 16% landmass
● 27% of global peatland
● Hort. usage: 0.03%

cspma.org

Peat Stats

● Summary:
○ Poor weather 

conditions yielded 
extraction levels 
below target… 
by 45+%

2023 CSPMA Report Other New or Ongoing Challenges
Geopolitical crises – pending and yet unknown

 Increasingly volatile global weather patterns affecting peat extraction

Spread of misinformation and use of “cherry picked” data to drive 
corporate and political agendas (i.e. Sustainability Impact)

War in Ukraine and closing of RUS and BLR.

Continued Labor Shortages

Fuel prices (material processing and ground transport)

Discovery of ”Issues and Threats” of peat alternatives

Decisions of the/some Big Box Stores…..

Two Main Issues…..

1. Demand for 
Growing Media

2. Peat Supply 
and/or 

Reduction

Coconut Products
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Coconut Products
• Coconut Materials and Products

– Global use of coir is second to peat in volume and will only 
continue to increase

– Coir suppliers are being innovative with new product offerings

– Strong reliance and reputation among many growers (and 
specific crops)

Bark Products

Building Bark Engineered Barks

Engineered Barks Biochar Products
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Biochar

• Biochar Materials and Products 

– Noun or Verb?

– A lot of research interest in the past 10-12 years

– Charring of organic materials offer “new uses”

– Some successful (impactful) use of charred materials in 
soilless crop production

Some Other Organic Feedstocks
Miscanthus and Bamboo
Cotton and Corn Stalks
Dairy Manure/Fiber
Palm Oil Fiber
Water Hyacinth
Seaweed/kelp
Hemp Biomass
Reed Grass
Fique
Jute (Burlap)
Anaerobic Digestates

Wood Substrates
WOOD BARK

Wood Products as Substrates
● Most researched alternative in the past 

20 years
○ Holds the most potential

■ Proximity
■ Malleable
■ Economical 

History of Wood Substrates
• Alain Courtabessis “invents” Hortifibre (circa 1979-1980)

• Original product was disc refined but switched to extruder

• Patented the process in 1981 (sold it; now expired)

• Since 1980………A LOT HAS HAPPENED!
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North America Wood Fiber

1986

2008

2005

1) Processing Techniques 
● Engineered Wood Fiber

○ Differing processing methods:
■ Extruded
■ Disc Refined
■ Hammer Milled

Wood Toxicity Based on Manufacture Method 

➔ Disc Refiner ➔ Hammer Mill➔ Extruder

Wood Toxicity Based on Manufacture Method 

➔ Disc Refiner ➔ Hammer Mill➔ Extruder

Hammer-milled
● Traditional machinery used for 

processing materials
● Variables influencing end-product 

type and consistency:
○ Moisture, wood chip size, 

screen size, rpm’s, 
● Cannot make true “fiber” but can 

make many sizes
● No heat generated in this 

process- chemicals!

Welcome to S.P.A.R.C.!

Substrate Processing And Research Center
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Aging Wood Materials

Aged Fresh

What happens during aging?
● Volatilization
● Solubilization/Leaching
● Microbial degradation
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Metrolina Greenhouses, 
Huntersville, NC

● 230 acres
● 5‐6 million 

cubic feet of 
substrate 
annually

Metrolina Greenhouses Stopped Using Perlite in 2017

185 truckloads of 
perlite annually ~$1.5 million

Metrolina Aging Piles of Sawdust

Aged
Fresh

Wood Fiber Production
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Many Refining Options….. Newest Fiber Production: P.R. Russell

Expanding the Species and Feedstock 
Options……Nationally.

Greenville, California

Fire Prevention Thinning
● Non‐Thinned ● Thinned

● ~20 tons of biomass per acre……

Western Wood (Fiber)

● A partnership to expand 
efforts of understanding 
species (valorization) to 
utilize for wood fiber 
production from forest 
thinnings on West 
Coast.
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Five Western North American Conifer Species 

Pinus 
ponderosa

Pseudotsuga 
menziesii 

Abies 
concolor

Pinus 
lambertiana

Calocedrus 
decurrens

Fresh Wood, 10 Days Since Processing

• Seedling germination
• Sand culture

Shoot dry 
mass (g)

Control

5.8 a 2.4 b 1.5 c 0.9 cd 1.3 cd 0.6 d 0.7 d

X 58% 73% 85% 77% 89% 88%% difference 
from control

Wood Aged 7 Weeks, 50 Days Since Processing

• Seedling germination
• Sand culture

Shoot dry 
mass (g)

Control

0.6 a 0.15 b 0.14 b 0.32 b 0.28 b 0.33 b 0.4 b

% difference 
from control

X 42% 43% 49% 56% 48% 37%

X Pinus
taeda

Pinus
ponderosa

Pinus lambertiana Abies
concolor

Pseudotsuga 
menziesii

Calocedrus 
decurrens

25% wood

50% wood

Petchoa Growth Trial @ 15 Wks
9.2 a 7.3 ab 7.9 ab 7.4 ab 7.6 ab 6.4 b 6.2 b

9.2 a 6.5 b 7.0 ab 6.7 ab 7.0 ab 7.0 ab 6.5 b

Seasonal Harvesting and Aging 
of P. taeda for Growing Media
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Harvest

A B C

Harvest

A B C

Some Known Advantages (Pros) of 
Wood Substrates

Summary of Potentials/Advantages
• Wood is a blank canvas…..

• Abundant & Regional (depends on location)

• Physically stable

• Excellent rooting

• Good storage properties (when dry)

• Offered in various forms to fit specific needs

• Can be economical 

• Production not reliant on weather

Summary of Concerns/Issues
• Science can’t keep up with demand

• Some use of bad wood sources

• Green wood toxicity

• Nutrient tie-up and fertility

• Changes to pH Management

• Changes to irrigation management

• Many unknowns remain

Other Substrate Research Areas
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Beyond Soil: Advancing 
Strawberry Cultivation 

Through Soilless Substrate 
Systems

Beyond Soil: Advancing 
Strawberry Cultivation 

Through Soilless Substrate 
Systems

Brandan Shur
2022 - 2024

Brandan Shur
2022 - 2024

Horticultural Substrates Lab Research
• Container Height
• Container Volume
• Root Growth
• Substrate Stratification

“Standard” 
substrate

Less expensive 
material

Horticultural Substrates Lab Research
• Substrate Components 

– Alternative substrates (wood products)

Week 6

Week 8 Week 10
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Week 12

Horticultural Substrates Lab Research
• Container Modeling

– Predicting the air-water relationships in 
different container geometry's

Air
Water
Porosity

Strawberry Pots

Strawberry Trough

Strawberry Bag

???
???
???

???
???
???

???
???
???

???
???
???

Horticultural Substrates Lab Research
• Blueberries: substrate volume, porosity, composition, root growth, 

stratification, etc..

Horticultural Substrates Lab Research

Substrates Longevity/Stability

Summary Points
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A Few Takeaways….
Our industry is on the FOREFRONT of global change
“Substrate Security” is Food/Health/National Security!
Global trends based on perceptions, social media, political platforms, 

etc. ARE helping to steer the future of our industry
We must remain both PROACTIVE and REACTIVE

THANK YOU!

substrates in our pots.”


