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Thinkbio specialises in the research, development, and commercialisation of biological inoculants for
agriculture. The company has particular expertise in the use and application of endophytic bacteria
selected to enhance fertiliser efficiency and improve the nutrient mineralisation and uptake by the
plants, with particular emphasis on nitrogen.
Thinkbio’s objective is to provide growers with innovative technology to optimise fertiliser efficiency
and yields while placing less stress on the environment.
The scientists at Thinkbio have spent more than 10 years researching and developing biological
inoculants to bring science-backed credibility to our product range, supported by strong evidence
from field trial data.
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But what are farmers doing to improve plant
and soil biology which is often destroyed
through continued use of synthetic fertilizer
and agricultural chemicals?   
Thinkbio has developed the KREO range of
biological products that provide growers with
the ability to optimise yield through the use
of naturally occurring microbes and fungi.
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Farmers all over the world will look to
optimising their yield through a combination
of plant genetics, plant nutrition and crop
protection. Selection of plant varieties,
soil and plant nutrient analysis, as well as
prevention of weeds and disease are all
essential component to producing a good
crop.
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Throughout the journey of bringing an idea through to product concept and successful
commercialisation, Thinkbio has partnered and collaborated with industry leading universities,
manufacturers, and agribusinesses to provide world class technology to farmers globally.
We strongly believe that through the use of our technology, Thinkbio can make a significant
contribution to improving environmental sustainability and increasing productivity in agricultural
crops throughout the world. Like others, we believe there is no choice but to develop, provide and
adopt new solutions and tools for farmers to achieve MORE with LESS.
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The KREO range delivers the last piece of
the puzzle to optimizing your crop yield.
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What is Kreotec
Kreotec is a biological formulation of endophytic bacteria that both fixes atmospheric nitrogen and
assists in improving nitrogen use efficiency, allowing growers to potentially reduce their applied
nitrogen by up to 30 - 40%. The combination of increasing plant available nitrogen through nitrogen
fixation and the improvement in nitrogen use efficiency can lead to both an increase in productivity
in crop yield and additionally to the reduction of applied nitrogen fertiliser. The reduction in applied
nitrogen has benefits to both the farmer and the wider environment.
Kreotec is a proprietary complex of selected endophytic bacteria strains including Bacillus velezensis,
Azospirillum brasilense and Herbaspirillum seropedicae. The bacteria are microencapsulated into a
soluble powder using C-active Microbial Technology that was developed by Thinkbio, to protect and
deliver the bacteria to the paddock. Kreotec is foliar applied to inoculate a wide range of annual and
perennial crops.
Whilst the microencapsulate protects the microbes, Kreotec’s unique application method allows the
microbes to enter directly into the plant through the stomata on the leaf. This avoids the variable
conditions experienced in the soil such as pH, temperature, moisture levels and competing bacteria,
which are issues traditionally associated with soil application. This method of fast and reliable
application of C-active microbes directly into the plant, is critical to making the product effective.
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Key Features and Advantages
Growers around the world are able to use the improved nitrogen delivery facilitated by the Kreotec
microbes to either compliment the use of applied nitrogen fertilisers or reduce their reliance on
applied nitrogen fertilisers.

Key
Technical
Advantages

Multiple
strains

Various
mechanisms of
different bacteria

Enables product to
be versatile in a
number of crops
and conditions

Endophytic
Microbes

Protected inside
the plant in ideal
conditions for
multiplications

Effective
colonisation and
plant growth
promotion

Micro
Encapsulation

12 Months
Ambient Shelf Life
Co compatible
with chemicals

Increases market
opportunity and
end user adoption

Proprietary
Formulation

Enhances the
inoculation of
microbes on and
into the plant.

Improves product
efficacy

Spray Drying

Highly
concentrated
water soluble
powder (200g/ha)

Cost effective
distribution
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Multiple strains of Bacteria
Kreotec is a soluble powder of microencapsulated bacteria consisting of
• Bacillus velenzensis 4x107 cfu/g
• Herbaspirillum seropedica 4x107 cfu/g
• Azospirillum brasilense 4x107 cfu/g
With a total concentration of 1.2 x 108 cfu/g
Bacillus velenzensis is an endophytic aerobic bacteria known to promote plant growth and suppress
the growth of pathogens.
Herbaspirillum seropedica is an endophytic nitrogen-fixing bacteria that colonises intercellular
spaces within the plant.
Azospirillum brasilense is also an endophytic nitrogen-fixing bacteria that colonises either the
rhizosphere of plants or the intercellular spaces of the roots. In addition to fixing nitrogen these
bacteria can produce plant growth stimulants called phytohormones which include cytokinins,
auxins and gibberellins.

Endophytic Microbes
An endophyte is a bacterium or fungus that lives within a plant. They have been found to exist in all
plants. Endophytes are known to enhance growth and improve the plants ability to tolerate stresses
such as drought. The endophytes chosen by Thinkbio consist of bacterial endophytes selected to
improve nutrient efficiency in crops, primarily nitrogen. As endophytes live within the plant they are
protected from the many biotic and abiotic stresses found outside the plant and because they live
within the plant, they can deliver their benefits directly to the plant.

Micro encapsulation
The microbes in Kreotec are microencapsulated using Thinkbio’s patented C-active Microbial
Technology which ensures reliable delivery of endophytic bacteria to the field and ultimately the
plant.

C-active Microbial Technology is the combination of;

Micro encapsulated
endophytic bacteria

+

A Proprietary product
formulation
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C – active technology ensures that the microbes are protected from adverse environmental
extremes extending the shelf life of Kreotec up to 12 months, which greatly improves the flexibility
Cand
– active
ensures that the microbes are protected from adverse environmental
use oftechnology
the product.

extremes extending the shelf life of Kreotec up to 12 months, which greatly improves the flexibility
and
usemany
of the
product. processes C-active technology does not use environmentally damaging
Unlike
encapsulation
micro plastics,
but rather uses
clay-based
minerals
to encapsulate
anduse
deliver
the microbesdamaging
to the
Unlike
many encapsulation
processes
C-active
technology
does not
environmentally
plant. plastics, but rather uses clay-based minerals to encapsulate and deliver the microbes to the
micro
plant.

The microencapsulation benefits are three-fold,

The microencapsulation benefits are three-fold,
1. 1.It protects
the the
living
bacteria
fromfrom
adverse
environmental
conditions
commonly
experienced
during
It protects
living
bacteria
adverse
environmental
conditions
commonly
experienced
storage,
increasing shelf.
duringdramatically
storage, dramatically
increasing shelf.
2. 2.TheThe
microencapsulation
protects
the microbes
in theinspray
tank allowing
it to be
mixed
with awith
range of
microencapsulation
protects
the microbes
the spray
tank allowing
it to
be mixed
pesticides
liquid fertilisers.
a rangeand
of pesticides
and liquid fertilisers.
3. 3.Increases
the
in-field
survivability
of the
once once
applied
to thetoplant,
thus increasing
the flexibility
Increases the in-field survivability
ofmicrobes
the microbes
applied
the plant,
thus increasing
of use.
the flexibility of use.

Proprietary
Formulation
Proprietary
Formulation

The
of carefully
carefullyselected
selectedproprietary
proprietarybacteria
bacteriacombined
combinedwith
with
microencapsulation
The combination
combination of
microencapsulation
technology
product that
that delivers
deliversbenefits
benefitsininaahighly
highlyefficient
efficientway.
way.
The
selected
technology produces
produces a
a product
The
selected
combination of microbes ensures that the mix of nitrogen-fixing microbes and plant growth
stimulants is in an ideal ratio.

Highly Concentrated formulation
Due to the unique production process of Kreotec it is highly concentrated which means that it is very
cost effective in terms of storage and transport, when compared to traditional fertilisers. This means
that Kreotec is very convenient to use and handle and there are large savings in transport costs. Not
only do these transport costs save the farmer money they also reduce the greenhouse gas emissions
associated with freight.
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Environmental Certifications
Thinkbio is in the process of applying for organic certification in various markets around the world
including;

Organic Materials Review Institute
(OMRI) accreditation – USA
APPROVED

EcoCert –
Selected EU countries

Australian Certified Organics –
Australia

Key Benefits to the Farmer
Key Benefits to the Farmer

In Summary, Kreotec:
• Improves nitrogen availability and uptake
In• Summary,
Kreotec:
Promotes better
root growth and
• Improves
nitrogen
availability
and uptake
development
• •Promotes
better
growth
development
Improved
plantroot
growth
andand
crop
yield
• •Improved
growth
andnitrogen
crop yield
Reducesplant
use of
applied
fertilisers
• •Reduces
usenitrogen
of applied
nitrogen
fertilisers
Reduces
loses
into the
environment
• •Reduces
nitrogen
loses
into
the
environment
Reduces transport costs and associated
• Reduces
costs and associated carbon emissions
carbontransport
emissions
• •Reduction
in greenhouse
gasgas
emissions
such
as N2, N2O and CO2
Reduction
in greenhouse
emissions
such
as N2, N2O and CO2

Improved Nitrogen Availability, Uptake and Use Efficiency
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Improved Nitrogen Availability, Uptake and Use Efficiency

Improved Nitrogen Availability, Uptake and Use Efficiency

With
the prolonged
of agricultural
chemicals
and synthetic
fertiliser,
microbial
diversity
in soil
With the
prolonged
use ofuse
agricultural
chemicals
and synthetic
fertiliser,
microbial
diversity
in soil
may be reduced. This may contribute to poor nutrient uptake by the plants and loss of the applied
may be reduced. This may contribute to poor nutrient uptake by the plants and loss of the applied
fertiliser into the environment.
fertiliser into the environment.
Two of the three C-active microbes within KREOTEC are capable of fixing atmospheric nitrogen.

Two ofThrough
the three
C-active
microbes
within
KREOTEC
are
capable
of fixing atmospheric
various
trials
conducted
by Thinkbio,
this
has
been quantified
as delivering nitrogen.
up to 50kg/ha of
Through various trials conducted by Thinkbio, this has been quantified as delivering up to 50kg/ha of
nitrogen (109 kg of urea) requirements to the crop across the growing season. This delivery of
nitrogen by the microbes is a slow, steady supply to the crop and continues throughout the crop
cycle. Additionally, as nitrogen is supplied as the plant requires it, the losses associated with normal
N application are reduced. In some crops with long growth cycles a second application of KREOTEC is
recommended.
In addition, the microbes also increase the efficiency in which the plant can utilise applied and soil
nitrogen inputs through increased levels of the key enzyme nitrate reductase.

Improvement in Plant Health and Ability to Cope with Stress
C-active Microbes also increase phytohormone production leading to improved root growth, water
adsorption, and mineral uptake. These combined factors assist the crop in periods of drought and
other stresses. The microbes also provided a defence mechanism to protect the plant from
pathogenic micro-organisms.

Improved Crop Yield
Whilst there are many interrelated factors involved in achieving improved crop yields, ultimately the
combination of improved nitrogen use efficiency, improved ability to handle stress factors and disease
suppression combine to potentially lead to improved crop yields.

www.thinkbio.com.au
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Improved Crop Yield

Whilst there are many interrelated factors involved in achieving improved crop yields, ultimately the
combination of improved nitrogen use efficiency, improved ability to handle stress factors and
disease suppression combine to potentially lead to improved crop yields.

Reduced Greenhouse Gas Emissions

Reduced Greenhouse Gas Emissions

The process of producing synthetic nitrogen fertilisers is an energy intensive process and this energy
The process of producing synthetic nitrogen fertilisers is an energy intensive process and this energy is often
is often provided by fossil fuels. The use of Kreotec reduces the amount of synthetic fertiliser
provided by fossil fuels. The use of Kreotec reduces the amount of synthetic fertiliser required to grow a crop
required
to grow a crop thus reducing the greenhouse gas emissions. In addition, synthetic or even
thus reducing the greenhouse gas emissions. In addition, synthetic or even organic nitrogen fertilisers are rarely
organic
nitrogen
close to the
where
crops
areand
grown,
often necessitating
produced
close to fertilisers
where cropsare
arerarely
grown,produced
often necessitating
use of
sea, rail
road transport
over long
the
use
of
sea,
rail
and
road
transport
over
long
distances
and
additional
fossil
fuels
to
deliver
distances and additional fossil fuels to deliver the product to the paddock. Nitrogen losses are also reducedthe
product
paddock.
Nitrogen
losses are also
reduced
with the
of Kreotec,
with the to
usethe
of Kreotec,
reducing
the environmental
impacts
associated
withuse
nitrogen
losses. reducing the
environmental impacts associated with nitrogen losses.

In Summary, Kreotec:

In Summary, Kreotec:

• Improves nitrogen availability and uptake
• Improves nitrogen availability and uptake
• Promotes better root growth and development
• Promotes
better
root
• Improved
plant growth
and
cropgrowth
yield and development
• Improved
plantnitrogen
growthfertilisers
and crop yield
• Reduces
use of applied
• Reduces
nitrogenuse
loses
the environment
• Reduces
ofinto
applied
nitrogen fertilisers
• Reduces
transport
costs
and
associated
carbon
emissions
• Reduces nitrogen loses into the
environment
• Reduction in greenhouse gas emissions such as N2, N2O and CO2

• Reduces transport costs and associated carbon emissions
• it
Reduction
How
Works in greenhouse gas emissions such as N2, N2O and CO2
How does Kreotec enter the plant?
The mix of endophytic bacteria in Kreotec colonise the plant, providing a range of nitrogen benefits. Many of
the endophytic bacteria have a broad host range, meaning that they can colonise a wide range of agriculturally
significant plants. Kreotec is foliar applied to plants, where it then enters the plant through the open stomates
and rapidly colonises within the plant.
In order to understand how the microbes, colonise the plant, the Thinkbio research team have developed a
testing method to detect the C-active microbes inside the plant. This detection method enables Thinkbio to
make highly informed recommendations as to the optimal inoculation strategy and timing of each crop to
ensure a consistent and reliable rate of inoculation.
Once inside the plant, the C-active microbes are in a protected environment which provides ideal conditions in
which the microbes can grow and multiply. Inside the plant the microbes are able to move through the stems
and roots of the plant thus colonising the plant.

www.thinkbio.com.au
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Once inside the plant, the C-active microbes are in a protected environment which provides ideal
think
conditions in which the microbes can grow and multiply. Inside the plant the microbes are able
to
move through the stems and roots of the plant thus colonising the plant.

IMAGE 2. C- active microbes
inside a tomato root tissue 2
hours after application at
the commercial rate
of Kreotec (1000X
magnification)

IMAGE 3. C-active Microbes
inside a tomato root (1000X
magnification)

bio

IMAGE 4. Tomato Leaf
(1000X magnification)

There are two primary mechanisms by which the Kreotec microbes act to improve the delivery of nitrogen to
the There
plant.are two primary mechanisms by which the Kreotec microbes act to improve the delivery of
nitrogen to the plant.
1. Selected
microbes
help inhelp
converting
atmospheric
nitrogen
to ammonia,
1. Selected
microbes
in converting
atmospheric
nitrogen
to ammonia,
2. Increase
the
nitrate
reductase
enzyme
in
the
plant,
which
cumulatively
increases
ammonia
availability for
2. Increase the nitrate reductase enzyme in the plant, which cumulatively
increases
ammonia
plant growth.
availability for plant growth.

Increased Nitrogen Delivery to the Plant through Nitrogen Fixation
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Increased Nitrogen Delivery to the Plant through Nitrogen Fixation
Increased Nitrogen Delivery to the Plant through Nitrogen Fixation

Nitrogen is a key element required for plant growth. The atmosphere is composed of 78% nitrogen;
however, plants cannot make use of the atmospheric nitrogen directly as it is in the N2 form. For
Nitrogen is a key element
for
plant growth.
Thebeatmosphere
is NH
composed
of 78% nitrogen;
plants to berequired
able to use this
atmospheric
nitrogen it must
reduced to ammonia
3 through the
process of nitrogen fixation. However, plants are unable to reduce atmospheric nitrogen to
however, plants cannot make use of the atmospheric nitrogen directly as it is in the N2 form. For
ammonia. The most commonly known example of nitrogen-fixation is that of legumes. Legumes are
to be able to fix atmospheric
is not
the plant itself
fixes the N NH3 through the
plants to be able towidely
useconsidered
this atmospheric
nitrogenN,ithowever
mustitbe
reduced
tothat
ammonia
but rhizobia bacteria that colonise the plant roots of legumes in a symbiotic relationship. There are
process of nitrogenhowever
fixation.
plants are
reduce
atmospheric
other However,
bacteria and cyanobacteria
thatunable
are capableto
of fixing
atmospheric
N. Kreotec nitrogen to
2 of these known
bacteria; Herbaspirillum
and Azospirillum brasilense.
ammonia. The mostcontains
commonly
exampleseropedica
of nitrogen-fixation
is that of legumes. Legumes are
Thebe
nitrogen-fixing
in Kreotec form an
relationship
with the
plants.plant
As theseitself that fixes the N
widely considered to
able tomicrobes
fix atmospheric
N,endophytic
however
it is not
bacteria are not specific to legumes only, they can colonise the majority of commonly grown
but rhizobia bacteria
that colonise
the toplant
ofthelegumes
in acolonise
symbiotic
relationship.
There are
agricultural
crops. In contrast
rhizobiaroots
bacteria,
Kreotec microbes
inside the
plant in
both above and below ground plant parts. Being inside the plant has distinct benefits as they face
however other bacteria
and cyanobacteria that are capable of fixing atmospheric N. Kreotec
less competition and are protected from harmful impacts from both abiotic and biotic stresses of the
environment,
compared to those microbes
which colonise
surface of roots. Inbrasilense.
addition, the
contains 2 of these soil
bacteria;
Herbaspirillum
seropedica
andthe
Azospirillum

The nitrogen-fixing microbes in Kreotec form an endophytic relationship with plants. As these
bacteria are not specific to legumes only, they can colonise the majority of commonly grown
agricultural crops. In contrast to rhizobia bacteria, the Kreotec microbes colonise inside the plant in
both above and below ground plant parts. Being inside the plant has distinct benefits as they face
less competition and are protected from harmful impacts from both abiotic and biotic stresses of the
soil environment, compared to those microbes which colonise the surface of roots. In addition, the fixed
nitrogen is immediately available to the plant making the process far more efficient and
without the usual N losses experienced from soil-applied nitrogenous fertiliser.

fixed nitrogen is immediately available to the plant making the process far more efficient and
without the usual N losses experienced from soil-applied nitrogenous fertiliser.
Nitrogen-fixing bacteria are able to fix atmospheric N as they produce the enzyme nitrogenase which

drives
the reduction
reaction
that
fixes
atmospheric
nitrogen
to ammonia.
Nitrogen-fixing
bacteria
are
able
to fix
atmospheric
N as they
produce the enzyme nitrogenase which

drives the reduction reaction that fixes atmospheric nitrogen to ammonia.

Improved Nitrogen use efficiency
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Improved Nitrogen efficiency

Improved Nitrogen use efficiency

Plants take up most of the soil-available nitrogen in the inorganic nitrate (NO3) form. For the plant to
be able to use the nitrogen from the nitrate as a building block for amino acids the nitrate must first
a two-step
process to reduce
the Nitrate
to ammonium
(NH4).(NO3)
Each step
in the
Plants take go
upthrough
most of
the soil-available
nitrogen
in the inorganic
nitrate
form.
Forprocess
the plant to
involves
an
enzyme
which
acts
as
a
catalyst
for
the
reaction.
The
first
step
is
to
reduce
the
nitrate
be able to use the nitrogen from the nitrate as a building block for amino acids the nitrate must first
(NO3) to nitrite (NO2). This reduction uses the enzyme Nitrate Reductase (NRA). The second
go through a two-step process to reduce the Nitrate to ammonium (NH4). Each step in the process
reduction occurs in the cell chloroplast and involves the enzyme nitrite reductase to reduce nitrite
involves an(NO
enzyme
which acts as a catalyst for the reaction. The first step is to reduce the nitrate
2) to ammonium (NH4). The Azospirillum brasilense bacteria in Kreotec produces the enzyme
nitrate(NO2).
reductase,
increasing
the the
levelsenzyme
of this important
enzyme in the
plant. The
Increased
levels
(NO3) to nitrite
Thisthus
reduction
uses
Nitrate Reductase
(NRA).
second
of
this
enzyme
in
the
plant
means
that
the
available
nitrate
taken
up
by
the
plant
is
more
efficiently
reduction occurs in the cell chloroplast and involves the enzyme nitrite reductase to reduce nitrite
metabolized and used by the plant. This has an added benefit during times when plants may be
(NO2) to ammonium (NH4). The Azospirillum brasilense bacteria in Kreotec produces the enzyme
suffering a water deficit as typically under these conditions nitrate reductase levels are reduced,
nitrate reductase,
thus
increasing
of nitrate.
this important enzyme in the plant. Increased levels
leading to
inefficient
use ofthe
the levels
absorbed

of this enzyme in the plant means that the available nitrate taken up by the plant is more efficiently
metabolized and used by the plant. This has an added benefit during times when plants may be
suffering a water deficit as typically under these conditions nitrate reductase levels are reduced,
leading to inefficient use of the absorbed nitrate.

Improved Plant Health and Ability to Cope with Stress
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Improved Plant Health and Ability to Cope with Stress
Improved Plant Health and Ability to Cope with Stress

Whilst the key benefits of Kreotec are to fix atmospheric nitrogen and increase the activity of the
nitrate reductase enzyme, which combined improve the plant nitrogen status, the microbes also
have theof
ability
to improve
plant
by both the
production
chemicals the
suchactivity
as
Whilst the key benefits
Kreotec
are to
fix growth
atmospheric
nitrogen
andofincrease
of the
phytohormones and siderophores, and induced systemic tolerance and biocontrol potential.

nitrate reductase enzyme, which combined improve the plant nitrogen status, the microbes also
The
phytohormones
include the
growth
auxins,
cytokinins and
gibberellins
all of
have the ability to
improve
plant growth
bykey
both
thehormones
production
of chemicals
such
as
which have important roles in promoting and stimulating healthy plant growth.
phytohormones and siderophores, and induced systemic tolerance and biocontrol potential.

Some bacteria can help the host plants to overcome biotic and abiotic stresses such as drought, salt,
nutrient deficiency or excess, extremes of temperature, presence of toxic metals etc.

The phytohormones include the key growth hormones auxins, cytokinins and gibberellins all of
The microbes
also
produce secondary
metabolites,healthy
such as iron-chelating
siderophores, that act as a
which have important
roles in
promoting
and stimulating
plant growth.
defence mechanism against other pathogenic microorganisms.

Some bacteria can help the host plants to overcome biotic and abiotic stresses such as drought, salt,
nutrient deficiency or excess, extremes of temperature, presence of toxic metals etc.
The microbes also produce secondary metabolites, such as iron-chelating siderophores, that act as a
defence mechanism against other pathogenic microorganisms.

www.thinkbio.com.au
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Application – Best Use Guidelines
Pack Size
Supplied in 1ha, 5ha or 20ha packs (or 25 acre and 50 acre packs)
Use Rate
The recommended use rate is 50g/ha
Application Considerations
• Do not apply at night as the stomata must be open at the time of application
• Apply to healthy and actively growing plants
• Do not apply in hot or windy conditions
• Do not apply when temperatures are below 5oC
•
Do not apply under conditions that may cause spray drift
•
Application early morning or late afternoon is preferable
•
Apply when the Delta T is between 2 - 8
•
Do not apply if plants are suffering from severe Nitrogen or nutrient deficiency
•
Kreotec can be used in all crops with either one or two applications subject to the length of the crop
cycle.
Water
Apply in 80-250 litres of water per hectare. Lower rates are typically used in broadacre situations
and the higher rates in horticultural situations. Higher water rates can be used in broadacre crops,
but is important that rates below 80lt/ha are not used. Kreotec may also be applied via foliar
fertigation, such as centre pivots

It is very important that the water is non chlorinated.
However if water is chlorinated, de-chlorination products can be used. We recommend Seachem Prime.
50ml used to treat 500 gallons of chlorinated water (50ml for 1900 litres). This can be ordered on Amazon.com
or contract Thinkbio directly to assist with the direct purchase of large quantities.
Application Equipment
Common farm equipment such as boom sprays, fertigation or knapsacks can be used.
Use medium to coarse nozzles.
Due to the high required water rate, aerial application is not possible
Ensure that spray equipment is clean of any non-compatible pesticides or fertiliser and thoroughly
rinsed after using non chlorine-based tank and equipment cleaning products
It is important that water is added to the spray tank prior to adding the Kreotec. This ensures that
any remaining residues in the tank are well diluted before the Kreotec is added.

www.thinkbio.com.au

13

think bio

Compatibility
• As Kreotec is a biological living product avoid mixing with agricultural pesticides. There are a small
number of known compatibilities listed for these products on the Thinkbio website (www.thinkbio.com.au)
or please can contact Thinkbio directly to arrange further compatibility testing with specific chemicals.
• When tank mixing with other products please follow all directions on the product label
•		Mixing with other biological products and foliar fertilisers may be possible, but due to the large number
of such products available it is not possible to absolutely guarantee compatibility. In any case avoid mixing
with strong acidic or alkaline solutions
Mixing
1. Ensure that the spray tank is clean of chemical residues and cleaning agents
2. Fill the spray tank with the required amount of water prior to adding the Kreotec
3. Add required non chlorinated water rate to the spray tank (80-250L/ha)
4. Open the bag and pour the Kreotec powder into the spray tank
5. Mix the product in the spray tank with agitation to homogenize and dissolve the product
6. Apply the solution within 24hrs of mixing
Sprayer Clean Down
• Follow all directions for any mix partners
• Flush and clean application equipment with clean fresh water
Safety
• Please refer to the product SDS available on the website
• Avoid inhaling dust and skin contact.
Limitations
Do not use Kreotec to correct nitrogen or other nutrient deficiencies in the crop as this product is
most effective in increasing nitrogen use efficiency when applied to healthy, actively growing plants.
Timing
It is recommended that Kreotec be applied in the early vegetative growth of the crop. It is important
to have sufficient leaf present to capture the microbes, however it is equally important to apply
Kreotec prior to peak nitrogen requirements. Recommended growth stages are:
Cereals – Early Tillering Z13-Z24
Corn – V3-6
Canola – 3-6 leaf

www.thinkbio.com.au
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Applied N Reduction
International trials and demonstrations have shown that Kreotec can supply approximately 50kg/ha of nitrogen
to the crop. This often equates to between 30 to 40% of the crop’s nitrogen needs.
When deciding on the target for N reduction it is important to have a pre -established nitrogen budget based
on soil available nitrogen, target crop yield and quality. Nitrogen reductions are based on the total applied
nitrogen. It is important to ensure that the crop has sufficient nitrogen for early growth prior to the application
of Kreotec, so in some circumstances it may not be appropriate to reduce pre-plant nitrogen applications.
Always seek appropriate agronomic advice when designing a nitrogen fertiliser program.

www.thinkbio.com.au
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What to Look for Post Application
Since KREOTEC is a plant growth promoting inoculant, plant growth promoting effects should be observed in
the paddock. As soon as two weeks after application the following plant growth indicators may be observed in
KREOTEC applied crop:
•
•
•
•
•
•
•
•
•

Improved and increased plant growth (Measured as biomass)
Larger root system
Increased waxy cuticle on the leaf surface
Decreased wilting due to water stress (Improved turgor pressure)
Increased uptake of macro and micronutrients in the leaf, especially nitrogen.
(Nitrogen should be measured as nitrate and total nitrogen)
Increased chlorophyll (Measured by SPAD meter or green seeker)
Increased brix levels
Increased yields

Effects are best observed during rapid growth. Noticeable effects are less prominent at full maturity
or during grain fill.
Ultimately, increased yields will be the results of one or several plant growth factors being influenced by
KREOTEC microorganisms. Occasionally, a colour change in the crop maybe observed as a result of ideal
environmental conditions and excellent application.

www.thinkbio.com.au

16

think bio

Product Storage
Kreotec contains microencapsulated bacteria which allow the product to be stored at ambient room
temperatures (ideally under 20c ) for a period of 12 months. Temperatures should not exceed 30c at
any time. For prolonged storage up to 2 years or in extremely high temperatures, it is recommended
that Kreotec be stored in the fridge at 4oC.

Crop Safety
Kreotec is very safe to the crop. There is no risk of burning or other crop damage.

Key Trial Results
Refer to Kreotec Trial Dossier

Thinkbio 1/206 Allision Road Randwick NSW 2031 Australia
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