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A helper for plant roots
Mycorrhizae use in nursery and greenhouse production can 

enhance nutrient absorption and plant growth

BY GRAHAM HETLAND

MYCORRHIZAL FUNGI ARE beneficial microscopic soil 
organisms that have evolved in a symbiotic relationship 
with approximately 95% of the world’s plant species 

over the past several hundred million years. These fungi predate 
the evolution of terrestrial plants, and it was the partnership with 
mycorrhizal fungi that allowed plants to begin to survive on dry 
land and ultimately lead to life on Earth as we know it. 

Although these beneficial soil organisms have been a bit of 
a buzzword in the horticulture world over the past few years, 
mycorrhizae are not new; in fact, they have been around for 
hundreds of millions of years, quietly doing their important work 
beneath our feet. 

The relationship between plants and mycorrhizal fungi is a 
two-way relationship of sharing resources between species, thus a 
classic symbiotic mutualism. The endomycorrhizal fungi rely on 
the plant to survive, and the plant’s performance and survival are 
enhanced by these beneficial fungi. 

Mycorrhizae act as a living extension of the plant’s roots and 
benefit a plant’s root system development, nutrient and water 
uptake and efficiency, stress tolerance, and transplant success. 
For a professional grower, mycorrhizal fungi can shorten crop 
times, improve plant uniformity, reduce nutrient runoff, allow for 
longer watering intervals, add to transport and retail resiliency, 
and improve soil quality and health.

The per-plant investment can be as little as $0.0002 - 
$0.0008 when treated early in the plant’s life cycle. Inoculating 
horticulture crops with mycorrhizal products provides an inex-
pensive insurance policy. Once the plant root system is colonized 
by the mycorrhizal fungi, this symbiotic relationship lasts the 
lifetime of the plant as the mycorrhizal hyphae continue to grow 
along with the roots. 

With recent advancements in formulations and carrier 
technologies, professional horticulturists can easily incorporate 
mycorrhizae into their growing protocols.
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Selecting the right type of 
mycorrhizal product

With all of the mycorrhizal inoculum 
options currently on the market, selecting the 
best mycorrhizal product for growing opera-
tions is very important, as not all products 
will work for all plants and crop types, and 
not all products are created equal. 

First, there are two different major types 
of mycorrhizal fungi that are commercially 
available: endomycorrhizae and ectomycor-
rhizae. A brief overview of the mycorrhizal 
fungi types are in chart 1 (right). 

contains only the mycorrhizal type(s) that 
an operation need will help ensure the 
success of the inoculant and help to ensure 
a return on investment.

Another major consideration when 

Two major types of mycorrhizal fungi

Endoycorrhizae
• Form symbiotic relationships with 

approximately 85% of plant families.
• Pair with most commercially pro-

duced plants, including green, leafy, 
and fruiting or flowering plants.

• Penetrate into the root cortex and 
form nutrient exchange structures 
within the root cells (arbuscules, 
vesicles, etc.)

Ectomycorrhizae
• Form symbiotic relationships  

with approximately 10% of  
plant families.

• Mainly pair with conifers and 
many American hardwoods.

• Do not penetrate into the root cell 
walls, but form a sheath around 
the root, and nutrient exchange 
structures known as “Hartig net.”

Others
• Brassica family is non-mycorrhizal
• Ericaeae and Orchids have specific species of mycorrhizae (less commercially 

available)

require only ectomycorrhiae for their crops. 
Some products on the market contain 

endomycorrhizae only, some contain both 
endo and ecto, and some contain ectomy-
corrhizae only. Selecting a product that 

In general, most greenhouse ornamen-
tal crops (and vegetable crops) will require 
endomycorrhizae only, however, some 
nursery growers can benefit from both 
endomycorrhizae and ectomycorrhizae, if 
they are growing a combination of flower-
ing ornamental plants as well as woody 
shrubs, nut trees, or conifers. Christmas 
tree producers or forestry nurseries will 

A helper for plant roots

(Previous page) Blooming Nursery in Cornelius, Oregon held a trial for mycorrhizae fungi. PHOTO COURTESY OF 

MYCORRHIZAL APPLICATIONS
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selecting the optimal mycorrhizal product 
is the diversity of mycorrhizal species that 
are included. The growing media or soil 
within the root zone is an ecosystem, and 
just as it is with any ecosystem, species 
diversity is important. Some products on 
the market include only one mycorrhizal 
species, while others contain as many as 
nineteen mycorrhizal species. 

These different mycorrhizal species 
provide distinct benefits to the plants under 
varying circumstances, different forms of 
plant stress, and through different stages in 
the growing season and plant life cycle. As 
a general rule, greater species diversity will 
provide a wider and more complete range of 
benefits from the mycorrhizal symbiosis.

Horticulture application options
With the various mycorrhizal inoculant 

formulations now available in the horti-
culture market, there are a large variety of 
options for professional growers to effec-
tively inoculate ornamental crops with these 
beneficial symbiotic soil organisms. In the 
past, mycorrhizal inoculation often required 
an additional step in the production pro-
tocol, which could be time consuming and 
labor intensive. These days, many products 
on the market are designed to eliminate 
extra steps and make the process as smooth 
and efficient as possible, at any stage in the 
production process.

The key to applying mycorrhizal prod-
ucts is to make physical contact between 
the product and the growing or emerging 
roots. The closer the active ingredient is 
placed to the roots or seed, the faster and 
more effectively the symbiosis will be estab-
lished. In order to accomplish this, growers 
have several options: soil/media incorpora-
tion, tray dip, bare root spray or dip, or 
soil/media drench (via spray, sprinkler irri-
gation, drip irrigation, watering can, or any 
way to get a thorough drench of the root 
system and move the active ingredients in 
to the root zone). 

The most cost-effective and efficient 
stage in the plant production process to 
apply a mycorrhizal inoculant is during 
propagation, or as early as possible in the 
production process. This way, growers are 

treating the minimum 
soil volume, which will 
require less inoculant 
product per plant. And 
as the plant grows 
and is transplanted for 
finishing and then ulti-
mately outplanted in a 
landscape, installation, 
basket, etc., the mycor-
rhizae will continue 
to grow in the larger 
soil volume along with 
the plant’s roots, and 
ultimately out into the nutrient depletion 
zone that roots alone cannot access. 

For medium or large-scale growers, 
the most efficient application method is 
generally to drench plugs or propagation 
trays using a highly concentrated suspend-
able product that is suitable for application 

through a horticulture injector system. This 
way, the product can be applied via irriga-
tion, boom spray, drip, etc., and can often 
be included along with the application of 
another input such as liquid fertilizer, which 
completely avoids the need for any addi-
tional steps or input applications in the 

Apple trees respond well to mycorrhizae fungi. PHOTO COURTESY OF MYCORRHIZAL 

APPLICATIONS

• Shipping Materials
    - Pallet repair boards, shipping gates,
      tilt sticks.
• Custom Assembly
    - Shipping racks, bare root 
      crates and nursery pallets.
• Planting Stakes
    - Multiple sizes available
• Treated Lumber
    - Multiple sizes available

503-434-5525
1726 SW Highway 18, McMinnville, OR 97218 • www.dstakemill.com         

Lumber Products for All Nursery Needs
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•	 Reduces	dust	on	greenhouse	covers

•	 Blocks	IR	to	prevent	heat	loss

•	 Reduces	frost	damage	

•	 Saves	heating	costs	

•	 Maintains	higher	foliage	temperatures	
and	drier	plants

Outdoor	nursery	containers

Fill	trays,	handlers,	inserts	and	flats,eco	
friendly	products,	and	thermoformed	pots

Greenhouse	containers,	baskets		
and	trays

Thermoformed	and	injection	molded	
trays,	packs,	flats,	pots	and	hanging	baskets

Ginegar Plastics now joins the T&R family of products

Greenhouse	film	covers	

Polyethylene	films

Landscape	fabric,	shade	cloth,		
and	frost	protection

Propagation	trays

Ginegar’s  Advanced 5-Layer Poly Film 
Technology for Greenhouse Covers:

Need Poly Film? T&R’s Got You Covered!

production protocol. 
Alternatively, for growers who mix 

their own propagation media, there are 
granular products on the market that are 
ideal for mixing with soil or media, which 
can also be a very cost-effective and effi-
cient way to give plants a boost.

Contact a distributor
Mycorrhizal fungi are the most well-

researched soil organisms on the planet, 
and the benefits that they provide to 
plant vigor, growth, and productivity are 
extremely well documented. 

Professional mycorrhizal inoculant 

products are available from 
most major greenhouse 
and nursery distributors 
throughout Oregon and the 
rest of the U.S. For more 
information, and most hor-
ticulture distributor sales 
representatives and web-
sites will be able to point 
you towards the options 
that they offer. 

Graham Hetland is the 
product and communications 

manager at Mycorrhizal Applications,  
based in Grants Pass, Oregon. He holds 
a bachelor’s degree in environmental 
studies as well as an MBA from Southern 
Oregon University.  He can be reached 
at graham.hetland@mycorrhizae.com  
or 541-476-3985.
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New Guinea impatiens on 
the right were treated with 
mycorrhizae. PHOTO COURTESY OF 

MYCORRHIZAL APPLICATIONS
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New 
OMRI Listed 

Version 
Now Available!

The Latest Advancement in Mycorrhizal Inoculant Technology 
from Industry Leaders, Mycorrhizal Applications. 

Designed with Modern Plant Production Processes in Mind.

• High Concentration of Active 

  Ingredients 
  (17,600 propagules per gram) 

• Soluble Humic Acid Carrier

• 1 Scoop Makes 100 Gallons

• Designed for Application via 

  Horticulture Injection Systems

• 1 Scoop Treats up to 4,693 

  Liter Pots or 521 Trays

• Improves Plant Performance

• Enhances Root Development

• Reduces Production Costs

• Increases Sell-Through Success

(866) 476 7800 mycorrhizae.com inquiries@mycorrhizae.com


