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Platform for biological agriculture

•	 Activates plant nutrient uptake
•	 Improves drought tolerance
•	 Suitable after fumigation
•	 Dissolves hard to capture nutrients 
•	 Microbes out compete pathogens & 

improve root health
MicroPlus microbes colonise the root zone providing 
phosphorus solubilisation, nitrogen fixing, activation 
of nutrient uptake, root health, drought tolerance and 
humus production.

Range of beneficial microbes including
•	 Mycorrhiza (4 species of endo)
•	 Trichoderma (2 species)
•	 Bacillus (2 species)
•	 Streptomyces sp
•	 Pseudomonas (2 species)
•	 Nitrogen fixing bacteria (3 species)

Modern agriculture depletes soil microbes
Many activities in modern agriculture deplete soil 
microbes.

•	 Annual broad-acre crops - microbes soon die once 
crops are harvested and they are without the 
presence of living roots.

•	 Vegetable production - soils are cultivated & 
fumigated, destroying roots and beneficial 
microbes.

•	 Orchards and vineyards – spraying weeds with 
herbicides causes plant roots and beneficial 
microbes to die.

We recommend MicroPlus at the start of the 
season to replenish essential soil microbes.

Why Mycorrhizal fungi are essential
80 - 90% of plants in their natural environment 
depend on the symbiotic relationship with mycorrhizal 
fungi to attain nutrients and water. 

Mycorrhizal fungi consists of microscopic filaments 
called hyphae which are far thinner than roots or 
root hairs and are able to penetrate the tiniest pores 
and fissures in the soil. Hyphae grow from within the 
root cells of the host plant, spreading out into the 
surrounding soil, greatly increasing the surface area 
of the root system. Just a teaspoon of healthy soil can 
contain thousands of metres of fungal hyphae. 

Fertiliser Efficiency

Research confirms that mycorrhizae are particularly 
important in mobilising phosphorus, nitrogen, 
zinc, iron, calcium, magnesium, manganese, sulfur, 
and other tightly bound soil nutrients. They act 
by enzymatic release of nutrients from soils and 
transporting them back to the plant. 

Disease Suppression

MicroPlus contains defensive microbes that colonise 
the root system and release suppressive exudates such 
as antibiotics that inhibit infection by fungal root 
pathogens such as phytophthora, fusarium, phythium 
and rhizoctonia.  Mycorrhizal fungi also defend root 
systems by forming a physical barrier (Chitin) to deter 
invasion by soil pathogens. 

Moisture Retention

The expanded and enormous absorptive area 
connected to the roots by mycorrhizal fungi ensures 
that nearly all moisture in plant’s surrounding soil is 
accessed. In addition a shared organ called a vesicle 
grows inside the root cell. This vesicle is essentially a 
storage container for water and dissolved nutrients 
that can be utilised in times of deficiencies such as 
drought periods. 

Mycorrhizal Fungi need to be replenished

These beneficial fungi cannot survive for extended 
duration without the presence of living roots so they 
need to be replenished each year.

There is an entire journal devoted to Mycorrhiza!

Photo left from Australian Farm Journal 2011.

MICROBIAL 
ACTIVITY

& DIVERSITY

In the second article in the
series about mycorrhizal fungi
in farmed soil, soil
microbiologist Dr Michael
Amaranthus and Larry
Simpson explore the whys
and wherefores of how these
fungi can improve crop yields,
reduce low growing-season
rainfall risks and lower overall
production costs.

L
et’s begin with a topic that interests
all farmers and one to which nearly
all the other benefits of mycor-
rhizae are inherently linked:
improving crop yields. Typically,

mycorrhizae’s single most prominent contri-
bution to a crop plant is improved access to
and uptake of phosphorus (P).

All farmers are intensely familiar with the importance of this ele-
mental nutrient to essential plant functions, which include energy
transfer, photosynthesis, transformation of carbohydrates, systemic
nutrient mobilisation and genetic transfers. Given that often one of
the most noticeable evidences of P deficiency in a crop is reduced
yield (or in forage and pasture reduced quantity), it is no wonder that
P is such a critical (and expensive) component in crop fertilisers.

Much of the naturally-occurring P in soils is found bound tightly
with elements such as iron or aluminum in the form of recalcitrant
compounds. Similarly, P inputs derived from fertilisers often react
with ambient soil cations to form insoluble salts. In natural ecosys-
tems, plant communities rely on mycorrhizal fungi to access these
forms of phosphorus.

Mycorrhizal hyphae produce enzymes, including phosphatase to
convert phosphorus into soluble, plant-usable forms. This same
process can be valuable in agriculture, maximising the availability of
natural soil P as well as dramatically enhancing the efficient uptake
of P derived from fertilisers. With greater P uptake, costs go down
and yields frequently increase as well.

The availability of nitrogen can also be a factor in limiting crop
productivity for reasons opposite to those limiting P. Available nitro-
gen in the forms of nitrates (N03), nitrites (N02) and ammonium
(NH4) are very soluble and can flow past the root zone before roots
can absorb it. This means they are often lost to run-off or groundwa-
ter or trapped in subsoil beyond the access of roots. 

The profoundly dense network of tiny hyphae filaments in a

mycorrhizal system typically extends 45 to 60 centimetres beyond
the roots themselves, increasing the absorptive surface area of
colonised roots hundreds to thousands of times. A teaspoon of myc-
orrhizal soil can easily contain several kilometers of hyphae, all of
which are highly absorptive of soluble nitrogen ions, ensuring opti-
mum uptake and the associated nitrogen-related cropping benefits.

Another source of nitrogen uptake unique to the mycorrhizal
symbiosis has recently been discovered by scientists at University of
California, Irvine, US. The researchers set out to explore how nutri-
ents, including nitrogen, are mobilised through the environment.
Using cutting-edge technology, nanometre-sized bits of semi-con-
ducting material called quantum dots were attached to organic com-
pounds such as nitrogen-laden amino acids. 

Nutrient transfer discovery
When energised by an ultraviolet laser, the tiny dots emitted
light, becoming detectable by special cameras positioned in the
root zone of plants. In this manner, the scientists could track
nutrients as they were absorbed into the microscopic mycorrhizal
hyphae and follow their subsequent movement into the tissue of
the host plant.

For more than 100 years conventional scientific wisdom held
that root absorption of nitrogen was restricted to inorganic forms of
nitrogen such as N03, N02 and NH4. But to their surprise, the sci-
entists saw the illuminated dots attached to amino acids enter the
mycorrhizal hyphae and observed them as entire molecules moved
into the root cell vacuoles and then continued systemically to the

CROPS

Another source of nitrogen uptake unique to mycorrihizal symbiosis has recently
been discovered – it involves direct transfer of nitrogen laden amino acids from the
fungus into the cereal plant roots.
1. Amino acids inside mycorrhizal hyphae
2. Amino acids have entered the root from mycorrhizal hyphae 
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Mycorrhizal fungi
nitrogen transfer discovery
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Amino acids inside 
mycorrhizal hyphae.

Amino acids have 
entered the root 
from mycorrhizal 
hyphae

An example of mycorrhizal symbiosis



SUITABLE FOR USE IN:
Vegetables - potatoes, onions, tomatoes, lettuce & 
others.
Fruit, nuts and vines - strawberries, melons,          
bananas, grapes.
Broad-acre crops and pastures – cereals, cotton, 
sorghum, rhodes grass, legumes.

STORAGE:
Store in a cool dry place in original container less 
than 20OC, ideally at 10OC.
Do not freeze.

DIRECTIONS FOR USE:
Ideally should average approximately 1kg per 
hectare per season. MicroPlus is compatible with a 
range of fertilisers and chemicals. Check with OFS 
for details. May be used via irrigation with filters 
that allow passage of 200 microns. Mix well and 
keep agitated.
Dilutions Rate 1 : 100 in water.
Not recommended for use in drip irrigation.
MicroPlus includes a clay carrier and should be 
mixed with good agitation. If the clay particles 
form a residue, they can be discarded. The microbes 
are in the solution and the clay can separate out.

Vegetables: 
1kg per hectare at planting; dip or drench seedling 
roots during transplant, or as a soil drench or via 
irrigation. Seed potato –500g-1kg/tonne seed; apply 
as dust or slurry. Ideal after fumigation. 

Orchards & Vines: 
Established orchards and vineyards - 1kg per     
hectare, via irrigation or as soil drench. 
New orchards and vineyards - soak plant root 
systems (500g/50L water) for up to 3 hours prior 
to transplanting or water-in as a soil drench (1-2g/
tree).

Broad-acre: 
Maintenance: 50 - 200g per ha as seed coat.
Rehabilitation: 200 - 500g per ha as seed coat.
Apply as a dry mix or slurry. Mix with an auger for 
an even distribution on the seed.

Nurseries:	
MicroPlus can be mixed in planting soil before or 
during filling cells, pots and trays. Use 250 gram to 
500 grams per cubic metre, depending on cell size 
(higher rate for smaller cells).

Turf:	
1 kg will treat 100 square metres. Water in        
thoroughly after application. For new plantings, 
use 1kg MicroPlus per ha; as a soil drench.

Use all mixture in spray and irrigation tanks; purge 
tanks and lines with clean water.

PACK SIZES:
1kg, 10kg, 0.5tonne

MYCORRHIZAL PLANTS:
Mycorrhizal fungi are an important component of  
MicroPlus. It is estimated 90% of plants form a 
symbiotic relationship with mycorrhizal fungi. We 
have summarised which plants do and do not use        
mycorrhizal fungi. Contact us for a more complete 
list.

Crucial for 90% of plants including:
•	 Vegetables - potatoes, onions, tomatoes,       

lettuce & others; 
•	 Fruit, nuts and vines - strawberries, melons, 

bananas, grapes.
•	 Broad-acre crops and pastures - cereals, cotton, 

sorghum, rhodes grass, legumes.
10% of plants do not host mycorrhiza including:

•	 Brassica crops - cabbage, broccoli, cauliflower, 
radish, turnips, canola, etc; 

•	 Amaranthaceae crops - beets, spinach, chard 
etc;

•	 Polygonaceae crops - rhubarb, buck wheat
Virtually all other crop plants worldwide grow better 
with mycorrhiza. Contact us for a complete list.

FUNGICIDE USE WITH MICROPLUS:
•	 Non-systemic fungicides can normally be used 

as a foliar spray with MicroPlus at any time.
•	 Soil drenching fungicides should be avoided 

close to the time of MicroPlus inoculation; 
ie two weeks before treatment (longer if          
systemic) & four weeks after treatment.

•	 Seed treatment fungicides are generally safe 
with MicroPlus, as they are used at low rates 
and are rapidly dissipated in the soil and roots.

•	 Foliar or soil applications of systemic fungicides 
can lead to accumulation of fungicide in the 
root tissue which have a negative impact on 
MicroPlus fungi. Roots of plants treated with 
systemic fungicide cannot be colonised by 
MicroPlus (mycorrhizal) fungi for up to 3 weeks 
after fungicide treatment.

•	 It is worth remembering that no fungicides 
eradicate either target fungi or beneficial 
mycorrhiza and trichoderma in MicroPlus; they 
only reduce development for a short period of 
time after application. The duration is deter-
mined by the persistence of the chemical in the 
environment.

Contact us for a more detailed list of compatibility.

Beneficial Microbes = healthy roots
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