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Ease of Handling
The ease of physical handling at planting 
compared to granular fertilisers is one of the many 
benefi ts offered by liquid products.  

For example:

  Liquid pumping in the paddock requires less 
labour and handling than granules.

  Product integrity and fl ow-ability through 
airseeders or augers is not compromised by 
humidity or rainfall.  

 Free of granules, the air cart has greater 
volume capacity for seed, meaning greater 
planting hectares per fi ll is possible.  

 Liquid product is dust free and storage is 
contaminant free.

Product Flexibility
BioNutrient Solutions liquid products have a 
high degree of fl exibility in physical compatibility 
compared to blending solids in airseeders. 
Growers can adjust liquid blends to suit fi eld or 
farm specifi c soil requirements, for instance the 
addition as a tank mix of trace elements such 
as Copper, Zinc, Molybdenum or Boron may be 
considered with liquid injection formulations. 
Based upon physical compatibility growers 
have the fl exibility to tank mix these elements, 

generally at low rates providing greater fl exibility 
over granules. As different formulations exist 
we strongly suggest that you consult one of our 
agronomists for specifi c tank mixing partners. 

Granular fertiliser applications don’t easily allow 
for variations in nutrient requirements between 
fi elds, whereas the addition of trace elements, 
for example, is simple with liquid injection. You 
can also target additional soluble Calcium into 
acidic, saline or sodic soil – potentially all in 
the same pass as the starter base and achieve 
both improved product suitability and reduced 
application cost.

Using liquid fertiliser 
allows you to: 

 Apply inputs more effi ciently.

 Have greater control at low rates.

 Better target crop nutritional 
requirements to achieve return.
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3First Australian fl uid fertiliser workshop : proceedings : University of Adelaide, Bonython Hall 21-22 September 2004 / J. Kelly, N. 
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5McGlaughlin, Holloway, Lombi – Why Fluid Fertilisers are effective in Calcareous soils (2004) Fertilizer Industry Federation 
of Australia.

Agronomic Effi ciency
Due to physical placement and form, liquid 
fertilisers behave differently to a granule and 
provide effi ciency in nutrient movement into root 
systems. How so?

 Unlike granules, liquid fertilisers do not 
require soil moisture to dissolve into plant 
available form.

 Liquid products are applied in an even, 
constant stream along the planting row.  
This results in nutrient supply across a far 
greater soil surface area than is possible 
with granular applications. 

 Nutrients within liquid fertilisers are able to 
move further from the band than a granule 
is restricted to3, so there is a greater ‘zone 
of infl uence’ in the root-zone (refer to 
diagram above). This increases physical 
plant root exposure to nutrients and in turn 
fosters a more aggressive root system.  

 In alkaline or high pH soils, the loss of 
applied Phosphorus within granules 
to insoluble fi xation in clay is well 
documented4, and the cause of low 
Phosphate recovery by plants. This can be 
avoided with Carbon based liquid fertilisers 
such as those manufactured by BioNutrient 
Solutions.

 There is potential loss of much needed soil 
Calcium to insoluble nodules (precipitates) 
from granular MAP or DAP5.

 BioNutrient Solutions liquid blends don’t 
need to be banded away from the seed, 
allowing seed placement directly into the 
liquid stream without potential burn. This 
type of placement offers faster access to 
nutrient and inoculant, and hence more 
vigorous growth.

2mm diffusion

5cm diffusion

MAP/DAP Granule  Liquid Inject Fertiliser 

‘Band Feeding’ from a liquid injection fertiliser 
allows maximum exposure of roots to fertiliser 
and stimulants, in a constant stream, creating 

much larger roots and enhanced microbial 
activity in this zone.

‘Point Feeding’ occurs in the row with granules, 
whereby there is lower exposure of roots to 

nutrient, moisture is drawn away from soil to 
dissolve the granule and there is minimal zone of 

diffusion of nutrient away from the granule.

Zone of Infl uence



6 | Why Go Liquid? 

going liquid

Inoculation Made Easy
Legumes can be very effectively inoculated 
through liquid injection, with or without fertiliser. 
This removes the need for seed inoculation as a 
separate activity prior to planting and associated 
wastage if treated seed is not used within 12 
hours. 

The cost of liquid injection inoculant is generally 
the same as standard peat based seed 
inoculation but there are savings on labour costs.  
The system is as simple as tipping the dissolved 
inoculant into the fertiliser tank on the planter as 
you head into the fi eld.

It is recommended that compatibility is always 
checked with the manufacturer prior to use.

All Cereal crops can be inoculated with 
benefi cial soil species which contribute to plant 
performance, for example by increasing nutrient 
cycling or contributing to disease suppression. 
Trials by BioNutrient Solutions in 2008/09 show a 
positive impact on crown rot can be achieved by 
using predatory Trichoderma within liquid inject 
starter as part of the management strategy. The 
non-legume Nitrogen fi xing bacteria Azotobactor 
is also under commercialisation trials at present, 
for its contribution to soil Nitrogen during the 
crop season. 

Results of a QLD DPI study into legume inoculation found that liquid injection 

outperformed conventional seed treatment.6

6DPI & F Biloela, 2005 (unpublished).  ‘Evaluating new products for delivery of inoculum in chickpea’.

        Inoculant being tipped into tank
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Fertiliser Attributes Liquid Granule

Affected by humidity and rainfall during storage or application No Yes

Free of dust and contaminant potential in storage Yes No

Able to mix with a wide range of nutrients in one application Yes No

Easy for growers to tailor add nutrients to individual farm needs Yes No

Able to apply multiple components in one pass, e.g., legume or other 
inoculant

Yes No

Requires soil moisture for plant utilization No Yes

Phosphorous fi xation to plant unavailable forms No Yes

Contributes to soil Calcium rather than being lost to precipitates 
(if Calcium is used)

Yes No

Provides ‘band feeding’ for root vigour Yes No

Crop Physiology
Larger root to shoot biomass ratio is important 
in building resilient crops capable of hanging 
on in dry times.  The greater the root portion of 
plant biomass, the better the plants access to 
carbohydrate and moisture extraction capacity.  

Root to shoot ratios can be improved by 
incorporating natural growth hormones into the 
liquid starter, mixed with nutrient components 
designed for root growth. 

In Summary
BioNutrient Solutions offers a system.  Within 
this system, liquid fertilisers are the vehicle with 
which we apply nutrients, stimulants and biology 
to maximise crop productivity and soil health.  
Ultimately, our system delivers effi ciency to your 
crops profi t potential.

Our system has evolved with input and 
collaboration from agronomists, consultants and 
growers, in Dryland and Irrigated enterprises, 
across a diverse climatic and soil range in 
Southern and Eastern Australia. It has been driven 
by the passionate belief that profi table viable 
farming requires greater attention to detail and 
effi ciency than has been accepted in the past.

BioNutrient Solutions liquid fertilisers 

achieve maximum plant response 

by combining the use of solutions, 

suspensions and microbial inoculant 

(as in CerealRS), or varying 

combinations of these for farm 

specifi c solutions.

Attribute Comparison Between BioNutrient Solutions Liquid Fertilisers and Granules
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Prior to Planting

STEP 1 Soil Testing

Identify nutrients lacking in the soil and 
required for the proposed crop.

STEP 2 Confi rm Planting Fertiliser 
Requirements

Infl uence profi t potential by managing inputs 
as pro-actively as possible by applying only 
what is needed and can be used by the crop 
until the season is identifi ed.

STEP 3 Set Up Application Equipment 
and Receive Liquid Fertiliser On Farm

Streamline application for ease of operation 
and successful planting.

Pro-actively manage supply of products to 
be available when required.

Post Emergence

STEP 4 Sap Nutrient Testing

To avoid over application of inputs that may 
not be needed or in a form that is plant 
unavailable.

To identify nutritional short falls in the crop 
which could impact on profi tability 
at harvest.

STEP 5 Confi rm Crop Foliar Requirements

Manage fi nancially the nutritional 
requirements of the plant and the 
application of fertilisers in a form which  
benefi ts the current growing season.

STEP 6 Soil Biology Testing

Ensure soil biology is at a level where it is 
positively impacting on nutrient cycling and 
water holding capacity.

Post Harvest

STEP 7 Trash Management

Utilise available nutrients from crop residue 
to the benefi t of the subsequent crop 
by improving Nitrogen cycling, humus 
production and moisture retention.

The 
Program
Prior to Planting
It is diffi cult to manage what you haven’t measured, 
so the fi rst step to building a successful program is 
to complete soil testing of representative soil types 
in the rotation. This will identify the priorities for 
nutrient correction and fi ne tuning within fertiliser 
inputs. 

Samples should be taken from the effective 
root-zone:

 0-30cm for a standard test of all nutrient 
levels;  

  30-90cm with a deep corer for testing 
sub-soil Nitrogen levels to evaluate total 
soil Nitrogen against yield targets. 

Full sampling protocols are available from 
BioNutrient Solutions head offi ce or on our website.  

The goal is to limit up front Nitrogen inputs to avoid 
excessive early tillering and costs until the season 
prospects are clearer. Where soil tests indicate 
insuffi cient Nitrogen for early growth requirements, 
a boost of liquid Nitrogen into the starter liquid 
is applied as UAN, and where a smaller boost to 
Nitrogen is required our system relies on Eco-N as 
an inoculant of Nitrogen fi xing bacteria for Cereals. 

Once starter requirements have been confi rmed, 
bulk liquid product is delivered to on farm 
storage tanks or in 1000L IBC shuttles.  
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A Simple System
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Where soil tests or experience indicates 
corrective soil inputs are needed which are 
beyond the ability of liquids to supply, then we 
recommend using composted fertiliser blends 
or guano to achieve mineral replacement. 
BioNutrient Solutions work with composting 
partners to produce compost containing boosted 
Phosphorus, Calcium and Zinc for general black 
soil cropping situations. Further information on 
SolidSTART composted fertiliser is available from 
BioNutrient Solutions head offi ce or on 
our website.

At Planting
As fertiliser rates are usually lower than the 
minimum rates liquid injection systems can 
regulate, the addition of water is usually 
necessary to fi ll out the volume. Mixing can be 
done directly into the planter tank or into a 
nurse truck.   

A minimum fl ow rate of between 35-50L/ha total 
volume is required to maintain fl ow control and 
provide optimal nutrient to the seed.  This rate is 
determined by the number of rows on the planter, 
tractor speed and application equipment.  

Post Emergence
Once the crop has emerged, sap nutrient testing 
is carried out during key growth stages such as 
tillering and stem extension. Stem sap testing is 

preferred to tissue testing as we have developed 
a strong database of nutrient level requirements, 
per growth stage, for most broadacre crops. Sap 
testing is an important component particularly 
when leveraging inputs to manage for the season, 
i.e., if reduced upfront nutrition has been applied 
to assist managing crop yield based on seasonal 
developments.

Matching crop status to the database:

 Allows a greater level of predictive 
capacity to identify yield limiting nutrient 
defi ciencies.

 Allows improved timing of nutrient decisions 
for foliar applications and top up Nitrogen.

 Provides a level of confi dence of whether 
the fertiliser program to that point has been 
effective.

 Allows for ‘fi ne tuning’ of the fertiliser 
program and formulations for the future 
years based on nutrient uptake and 
effi ciency of the applied inputs.
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Foliar nutrient application decisions are made 
in line with the seasonal outlook, insect/disease 
pressure and sap test results.  Foliar sprays are 
applied using standard spray boom equipment. 
Full sap sampling protocols are available from 
BioNutrient Solutions head offi ce or on our 
website.

During the season, soil biology testing is 
recommended to set benchmark levels (where 
they have not previously been set).  Tests are 
carried out for Mycorrhizal fungi, or Vesicular 
Arbuscular Mycorrhiza (VAM) colonisation on 
roots, which increase Phosphorus and Zinc 
supply to most broadacre crops. Tests of total 
microbial biomass and componentry are also 
completed to ensure progress is being made in 
soil biological fertility.

Post Harvest
If biological indications, that is fungi levels, are 
less than desirable, then after harvest a stubble 
digestion program is recommended.  Digestion of 
trash is achieved using cellulose digesting fungi, 
fungal stimulants and soluble protein.  Using a 
stubble digestion program improves Nitrogen 
cycles, moisture retention and humus production, 
and in doing so sets up next seasons production 
capacity. Our experience is that once established, 
stubble digestion fungi generally persist in the 
rotation unless conventional burning off practices 
are employed. 

We believe successful 
farming requires a systems 
approach. Return on 
investment is achieved 
using a combination of:

 Liquid Inject Row Support.

 Agronomic Acumen.

 Foliar (Nutrient Gap Filler).

 Mineral Replacement.
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The 
Planting
Inputs
Cereal Liquid Inject Starter - 
CerealRS
CerealRS (Cereal Row Support) is a base 
formulation multi-mix of fast and slow release 
nutrients, covering the macro nutrients Nitrogen, 
Phosphorus, Potassium, Sulphur and Calcium.  
It also contains specifi c trace element additions 
such as Zinc, Copper, Boron and Molybdenum.

Root growth stimulants of kelp, humic acid, amino 
acids and natural hormones are added to the 
nutrient load, as is a base load of benefi cial soil 
microbial species, such as VAM fungi spores. 

Why use CerealRS?
  It provides the crop with a broad nutrient 
supply of macro and micro nutrients.  

  It contains a microbial base load for soil 
inoculation of benefi cial species to perform 
a number of roles in nutrient cycling and 
humus production.

 It is compatible with UAN Nitrogen and 
CalPac (as a tank mix).

N P K S Ca Mg Zn

3.00% 4.00% 2.90% 0.44% 4.65% 0.03% 0.25%

Cu Fe Mn B Mo Si

0.22% 0.06% 0.24% 0.16% 0.02% 3.85%

Legume Liquid Inject Starter - 
LegumeRS
LegumeRS (Legume Row Support) is a base 
formulation of nutrients to both feed the crop 
during establishment and support Nitrogen fi xing 
bacteria nodulation. It contains root growth 
stimulants, auxins, cytokinins, VAM and trace 
element additions. 

Why use LegumeRS?
  To inoculate and fertilise in the one pass 
at planting.

  It provides a high Calcium level to meet high 
protein legume demands. 

  It is a broad multi mix of macro and micro 
nutrients.

N P K S Ca Zn

0.51% 1.97% 0.03% 0.5% 5.01% 0.50%

Cu Fe B Mo Si

0.22% 0.18% 0.23% 0.02% 3.78%

Row Support (RS) is the term 
used when applying nutrient, 
root stimulants and biology 
in the seed row to best 
support the crops capacity to 
produce root volume per unit 
of soil. The goal is to build 
the greatest capacity to reach 
more moisture, nutrient and 
mineralising potential.
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Soluble Calcium Carbohydrate - 
CalPac
CalPac is a soluble Calcium formulation designed 
to address issues of plant performance in 
acidic, saline or sodic soils where Calcium and 
carbohydrate concentrates make a signifi cant 
difference to nutrient availability and movement 
through the plant. 

Why use CalPac?
  Placement of soluble Calcium and Carbon 
directly into the plant line has proven one 
of the single most cost effective options for 
improving crop production in acidic (low 
Calcium), sodic (high Sodium) and saline 
soil conditions. It promotes root volume and 
nutrient uptake.

  Calcium is very slow to move through plant 
structures and is essential to new growth. 
It is often an unrecognised limiting factor 
in broadacre crops during periods of rapid 
growth, for example at tillering and stem 
extension.

  CalPac can also be used as a foliar when 
plant Nitrate levels are high to increase 
conversion to protein.  

Ca P B Carbon

6.00% 2.90% 0.21% 25.00%

Inoculants
Eco-N is a pure culture of Azotobactor bacteria 
that converts atmospheric Nitrogen to plant 
available Nitrogen through N-fi xation and is 
used with Cereals, Corn, Cotton and Sorghum.  
It establishes a Nitrogen fi xing workforce and 
assists with plant uptake of Phosphorus.

EasyRhiz is a concentrated water-soluble culture 
of Bradyrhizobium japonicum bacteria designed 
for application to Legume seed at sowing.  As 
Legumes will only fi x Nitrogen from the air if they 
have Rhizobium bacteria infection on their root 
system, EasyRhiz promotes the conversion of 
atmospheric Nitrogen into soluble Nitrogen for 
plant use.

Cytoprime is a multi-species inoculant which 
provides benefi cial soil species to all crops.  It 
consists of naturally selected microbial species 
which produce compounds that stimulate plant 
growth and benefi cial microbial activity.   

Remidi TB provides biological suppression of 
leaf and soil disease and is used in the control of 
crownrot.  Predatory fungi consume pathogenic 
disease species to re-establish balance between 
desirable and undesirable micro-organisms. 
Further more, it stimulates plant growth via root 
stimulation.
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Product Compatibility
BioNutrient Solutions CerealRS, LegumeRS and 
CalPac are all compatible with boosted Nitrogen 
from a UAN source.

Product Safety
None of BioNutrient Solutions products are 
classifi ed as Dangerous Goods, therefore 
they carry no specialised transport or storage 
requirements other than to ensure the density of 
high SG liquids (i.e., heaviness) is allowed for.  

Nevertheless, care should be taken at all times 
when handling liquid fertilisers, as with all 
fertilisers used on farm, to ensure operator safety. 
We recommend operators wear standard PPE 
eye protection and gloves to avoid potential 
splashback coverage when handling liquids. 

We recommend a source of fresh water be 
located near the handling site to fl ush eyes/hands 
and rinse product off equipment should there be 
any splashback.

Product Material Safety Data Sheets (MSDS) are 
available from BioNutrient Solutions head offi ce or 
on our website.

FAQ’s
Q: Do all BioNutrient Solutions liquid products 
need to be agitated?

A: Yes. All BioNutrient Solutions liquid products 
should be agitated when:

  they are combined with additional water for 
application.

  additional product is added, such as inoculant.

  the mix (with or without inoculant) has sat 
un-used in the planter tank for more than 
3 hours.

Agitation can be achieved by confi guring your 
tank plumbing so that the return lines add an 
agitation effect to any settled material.  Additional 
agitation can be achieved using a ‘bazooka’ fi tting 
in the tank.

Q: Do I need to take particular care with 
product compatibility?

A:  Yes.  Avoid mixing concentrates unless 
recommended by BioNutrient Soutions or unless 
a “bucket” test has been performed.

CerealRS
pH 4.5-5.0

SG 1.23

LegumeRS
pH 6.5-7.0

SG 1.25

CalPac
pH 10.5-11.5
SG 1.3-1.35

UAN Yes No Yes

Eco-N Yes No Yes

Additional CalPac Yes Yes Yes

Liquid MAP Yes Yes No

BioNutrient Solutions Liquid Fertiliser Compatibility 
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Replicated trials in 
wheat show BioNutrient 
Solutions ongoing long 
term average is:

 230kg/ha average increase 

over Control.

 9% greater yield average than 

Granular MAP.

 5% greater yield average than 

Liquid MAP.

Trials Testing

Replicated third party 
and grower trials

Sap testing  (data set of over 2000 samples)

Soil testing

Slot testing

Biological assays of soil and leaf

How We Measure Viability

Field peas under LegumeRS showing Nil strip
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Testimonials
“With good agronomic advice and product from 
BioNutrient Solutions, my Dryland wheat achieved 
400kg/ha (25%) yield increase plus protein kicked 
up by 1%, against control. That gave me a net 
return of $4 for every $1 invested. I’m happy 
with that.”                

David Lange, 2009. 
‘Cardington’ Dalby, QLD.

“We have been using BioNutrient Solutions 
products since 2004 and in trials against 
conventional products on a ‘same dollar per 
hectare’ basis, found them to produce the same 
or better results with improved soil and plant 
health.  We have achieved better returns in both 
the short and long term.”                                

Dave Partridge, 2008.
‘Coonameena’ Moree, NSW.

“BioNutrient Solutions products into our irrigated 
Lucerne has improved yield signifi cantly over 3 
years. We calculate a $5 return per dollar spent, 
plus lower insect pressure. This year, we are 
seeing big improvement in the crops ability to 
take in water and withstand heat stress, better 
than ever before.  We now have solid stems and 
far better recovery after cutting. Soil Carbon and 
health has also improved!” 

Angela Druery, 2009. 
‘Santa Lea’ Pallamallawa, NSW.

Liquid Injection
“Some of our soils are high in Sodium and low in 
Calcium so this year we decided to use CalPac 
at planting, liquid inject added to the starter. We 
were wrapped in the result, the barley got away 
to the best start I’ve ever seen with these tougher 
soils. There were twice as many roots as normal. I 
think we will be using plenty more CalPac to help 
improve the structure of our sodic soils and give 
our crops the best start we can.” 

James Gall.
‘Tycannah’ Gurley, NSW.

First solid stems on Lucerne
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Your
Feedback

Your feedback is very important 
to us. It will help us to identify 
areas where we can improve 
our products and better 
understand the needs of 
our customer.

Questions
Are you presently using liquid fertilisers? Why?

 

 

 Planting

 Foliar

 Fertigation

If no, what is preventing you from using liquid fertilisers?

 Cost

 Information

 Product Attributes 

 Other

Please copy this page and fax it to us on (07) 4671 0295.  

If you would like to provide your contact details we will keep you informed of relevant industry and 
product updates. Thank you for taking the time to participate in this survey.

Name: Mobile:

Email:



Waggamba Square Lagoon Street Goondiwindi Qld 4390  P (07) 4671 5811   www.bionutrient.com.au 

Although BioNutrient Solutions have based the benefi ts listed herein on on-farm trials of systems and products, it is 
an indication only and BioNutrient Solutions cannot guarantee the applicability of the benefi ts listed due to changes in 
individual circumstances, the way systems and products are used, climate changes and other unforeseen circumstances.  
BioNutrient Solutions will not be held liable for any loss, injury or damage caused whatsoever, in relation to the systems 
or products performance in accordance with the benefi ts listed. No part of this document may be reproduced without 
express written permission. ©BioNutrient Solutions Pty Ltd 2010. Last updated May 2010.




