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Mycorrhizal fungi attach themselves to plant roots and radiate out into the soil, helping their host plants
absorb water and nutrients. In return, the host plant feeds the fungi with sugars, proteins, amino acids
and other needed substances. The relationship is mutually beneficial to both fungi and host plants.

Mycorrhizae are a must!

‘e Faster growth / Improved yields
 Increased seed germination rates

¢ Reduces needed inputs (water & fertilizers)
‘ Higher nutrient content in crops

‘e Better production in drought conditions

~Control  Mycorrhizal
Inoculated

Dr. Mike is the leading

2
scientist in the field Dio You Know?

Mycorrhizal A(ll’,l’]ica““"*" The standard root can only
:’nnc,'{lﬂ?ﬁ:ﬁ?iﬂ&fﬂ?ﬁfﬁ. take in nutrients at the tip of
the root. Mycorrhizae attaches
itself to the root giving it
hundreds of thousands of new
access points to uptake

nutrients and water. @

ycorrhizal

pplications,inc.

Learn mo al
www.mycorrhizae.com
or call 866-476-7800
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These hard-working fungi provide
the cornerstone for sustainability of our
plant communities. They provide the
moisture and nutrients needed to keep
plants in our natural areas healthy and
functioning through tiny absorptive
threads called hyphae.

We could not survive a day without
them. Without their diligent munching
in the soil, plants in native ecosystems
all over the world would go hungry and
die of thirst.

Ancient workers

Since the carly days, 460 million
years ago, these mycorrhizal fungi have
been amazingly prolific. Miles of fungal
filaments can explore a single thimble-
ful of healthy soil. They pluck phos-
phorus, nitrogen and micronutrients
out of the soil with a specific arsenal of
designer enzymes just right for the job.

Mycorrhizal fungi process waste
and make it usable again, purify our
water, and keep our plant communities
productive. The wide variety of nursery
plants will thrive when given the right
source of mycorrhizal inoculum in arcas
where it has been lost to disturbance or
not present in sterile soil mixes.

Mycorrhizal fungi attach themselves
to the roots of plants and radiate out
into the soil, helping their host plants
absorb water and nutrients. In return,
the host tree feeds the fungi with sug-
ars, proteins, amino acids and other
organic substances.

Fungi are made up of filaments
called hyphae. A mass ol hyphae is a
mycelium, which can grow very rapidly.
A fungus colony can produce more than
a kilometer of new mycelium in 24 hours!

This growth form has a very high
surface arca. This is one of the attri-
butes that makes the symbiotic relation-
ship so successful. Mycorrhizae can
spread their net of hyphae far and wide
in the soil, penetrating tiny spaces in
the soil where plant roots can’t go.

In addition, fungi are also capable
of breaking down, or converting, some
nutrients such as nitrogen and phospho-
rus to forms usable by plants.



The good news and the bad news

The good news is when water and
soluble numrients are amply provided,
non-myeorrhizal plants can grow well
undor nussery conditions. However,
until ey form mycorrhizae, they donl
cificienty take up water and nutrients
at the nurgery or upon heing plinted in
ithe ground.

Rouine nursery practices such
as fumigation, sterile soilless growing
modia and certain chemical use pro-
duee non-myceorrhizal plasts. The bad
news is that wrget plants do not ailive
much of the fertilizer used in the nors-
ery industry because the root/mycor
rhizal system is underdeveloped.

In addition, many nursery grown
plus (and their roots) e adapted
1o nursery conditions and not 1o the
highly distarbed and sometimes hosgile
environment found in many urbuan and
suburban settings. 1 these sellings,
the chance of a beneficial mycorhizal
fungus colonizing the raots can be low
because there may be no source of
inoculum readily available,

To confirm the effectivencss and
bhenelits of mycorrhizal treatment,
feonducted atest of a mycorrhizal
inoculant for four important horti-
culiural species at Village Nursery in
Sacramento, Calif.

My hypothesis was that mycor
thizal fungi could be established under
nursery conditions and would increase
the plants’ root sysiem capacity o
cifectively uptake nutrients at levels
considered by conventional standards
10 be lower than optimum rafes. |
wanted 1 1est whether inoculated
plnts” growth and development would
he adversety affected as a result of
reduced fertilizer inputs,

The experiment

Four plant Fumilies were (ested
hecruse of their popularity in the kand-
scape industry: 1) Coloneasier apicild-
fer, 2y Trachelosperimm jasminiodes, 3)
Pitlosporum variegete, and 4) Lscallomia
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Jracdesii, The experiment had three {er

tilizer realments,

1) Grower standard practice
(GSP). Tor this control group, T applied
8 pounds Apes 23-6-12 per cubic yard
{eqguivalent 1o 0.23 pounds nitrogen per
cubic yard over an 8 mont period).
Because this was the conirol group,
there was mycorthiz inocuiation.

2) Apex mixed at 20 percent
below GSP. 1 added s lertilizer rio of
6.5 pounds Apex 23-0-12 per cubic yard
cequivalent to 0.19 pounds nitrogen per
cubic yard over an 8 month period)
with mycorthizal inoculution

3} Apex mixed at 30 pereend
below GSP. 1 fertilized with 3.5 pounds
33-6-12 per cubic yard Cequivalent o
0,15 pounds nitrogen per cubic yvard
over an 8 month period) with myeor
rhizal inocukation.

How the experiment was conducted

For cach plant species and fertil-
izer/myeorrhizal treatment there were
50 replications. Mycorshizal inoculum
was wiered in Glrenched )y, ungl water
hegan dripping from the botony of the
2inch liner pots. MycoApphy® soluble
AMaxs was used at a raie of 1 opound
por 200 gallons of water Fach pound
treatedd approximarely 2,000 square feet
ol nursery planis.

The standard Fertilization (GHP)
rade was not inoculated. The plos with
Apex mixed at 20 percent holow stan-
dard and 30 percent below standard
were inoculated with MycoApply™
soluble Maxa, For all treatmentis, lime
was added 1o the soil at the standard 7
pounds per cubic yard of soil. A premix
containing other marients was added,
It included 1 pound Nitoform fectil-
izer, 1 pound PFesO; Giron sulfatey, 0.75
pounds Tiger-90 sulfur ferilizer, and |
pound triple phosphate (fenilizing sup-
plensenial blendy per cubic yard.

Al plants were allowed 16 ¢on-
tnue growing for 90 days. At the end
of 90 days, rool systems were sampled,
cleared and stained 1o dewermine the
percent of mycorhizal colonization of
the plant root systems. Afierward, plants



Research performed by Rogell Rogers supports the idea that plants will grow as well if not better with
less fertilizer, if mycorrhizal fungi are applied.

were transplanted as 2-inch liner pots
o Fgallon conwiners. Plants were set
up aside the GSP in the grow wrounds
under the typical Rain Bird ferigation
systemn. These plants were monitored
lor visual differences in grow and
development. Random subsamples of
Iscalionia fredesii were selected Tor
bHionuss measurenents,

Results

Mycorrhizal colonization aver
aged 18 percent and 36 percent lor
the MycoApply Mycorrhizal peatments
witli Tertilization reductions of 20 per
conl and 30 percent. In (e untreated,
or control plants, there was only 3
percent mycorthizal root colonization.
No significant visual dilferences were
detecied in plant growth development
Petween standard growing practices and
20 and 30 percent reduction in fertilizer
with Mycorrhizal inoculaton. In fact, in
nearly all cases, plants grown with fer-
lilizer reduction treatments with mycor-
rhizal inoculation looked as good or
better than the GSP.

A subsampling of fscallonia species
Biomass indicated that the plants sreated
with 20 pereent less fertilizer had 15 per-
cont gredler biomass than plants receiv-
ing e GSP freatment,

Conclusions

Mycorrhizal inoculins are not a sil-
ver buller, Tat are another valuable ool
available o the nursery professional,
Mycorrhizal colonization was achieved
by simple inoculum dienching of the

plant material. in this experiment, a
significant recduction of ferglizer inputs
accompanicd by mycorrhizal inoculi-
lon of a plancs root system achieved a
high level of miveorrhizal colonization,
The plants than received mycorrhizal
inoculations und were reated with 20
percent or 30 percent less Fertilizer than
standard practice did not seffer adverse
plant growth or developiment,

Establishing nuesery plants on dis
twirbed sites requires s nmderstineding
of the many soil processes important in
facilitating uptake, sormge and cveling
of nuirients and water, by natwral arcas,
these activities are largely performed by
a diversity of benelicial soil organisms.
These include mycorrhizal fungi work-
g hand below the living soil surface,

n past decades, clearing of natural
areas, compaction and disturbances in
seeburban and urban environments have
substantiaily reduced mycorrhizal popu-
fions, Reestablishing these beneficial
fmgi can oceur at the nursery, The
result can be substantial fertlizer save
ings withoul adversely aflecting plam
growth und development. The resulting
will live root and mycorrhizad systems
that are swell suiied for the ouplanied
environment. &
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