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PINE GROVE - VICTORIA 
2HRS NORTH OF MELBOURNE ON THE MURRAY RIVER
8500 ACRES CLAY SOILS

RAINFALL

• MIN 6.7“
• MAX 32“
• AVE  16”
• HIGH EVAPORATION
• 8500 ACRES
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Source: Cotswold Seeds
* Ehrmann & Ritz (2014). doi.org/10.1007/s11104-013-1921-8 

1 + 1 = 3
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* Bacq-Labreuil et al (2019). doi.org/10.1038/s41598-019-43937-6 * Xiu-li (2019). doi.org/10.1007/s11104-018-03924-8 

* Bacq-Labreuil, A., et al., (2019). doi:10.1038/s41598-019-43937-6 * Couëdel et al (2018). doi.org/10.1016/j.agee.2017.11.017 
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* Ditzler et al (2021). doi.org/10.1016/j.eja.2020.126197
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BUILDING NUTRITION BY
 ADDING DIVERSITY

• TRY TO INCLUDE LEGUMES IN 
EVERY PASTURE OR CEREAL 
CROP

• LEGUMES LIKE CLOVER TEND 
TO FEED FUNGI, FIX N & 
RELEASE ROOT EXCUDATES 
TO PRY APART THE CA & P 
BOND IN SOIL

• OATS RELEASE COMPOUNDS 
THAT INHIBIT PULSE DISEASE 
ETC.WHEAT, CLOVER & RADISH
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Building Mixes

• Start with heavy lifters
• Aim for 4 or more plant families
• 8 or more species
• Be careful of ratios
• What is your soils telling you 

(weeds)
• What are my goals
• Fix N
• Unlock P and Ca
• Manage disease
• Suppress weeds
• Live weight gains animal health
• Improve soil structure infiltration 

FARMERS AROUND THE WORLD ARE FINDING THAT OPTIMAL FUNCTIONAL DIVERSITY IN 
ANNUAL COVERS,FORAGES, CASH CROPS AND PERENNIAL PASTURES REQUIRES A 
MINIMUM OF FOUR PLANT FAMILIES AND PREFERABLY SIX, WITH ONLY ONE OF THESE 
FAMILIES BEING THE GRASS FAMILY. PLANT FAMILIES MOST COMMONLY USED IN 
COMPANION AND COVER CROPS

• AMARYLLIDACEAE - ONIONS, CHIVES, GARLIC ETC

• APIACEAE: MORE THAN 3,000 SPECIES INCLUDING CARROTS, PARSNIP, 
CORIANDER, CARAWAY, CUMIN, CELERIAC, CELERY, CORIANDER/CILANTRO, 
DILL, FENNEL, LOVAGE, ANGELICA, ANISE, CHERVIL, CICELY, PARSLEY AND SO ON 
.... APIACEAE ARE ALSO GREAT COMPANIONS FOR FRUIT TREES, AS IS ASPARAGUS 
(IN THE ASPARAGACEAE FAMILY, UNSURPRISINGLY!!)

• ASTERACEAE: THE DAISIES - LETTUCE, SUNFLOWERS, SAFFLOWERS, MARIGOLDS, 
ZINNIAS ETC

• BORAGINACEAE: PHACELIA, BORAGE, COMFREY
• BRASSICACEAE: RADISH, TURNIP, KALE, CAMELINA, MUSTARD, SWEET ALYSSUM ETC
• CHENOPODIOIDEAE: (A SUB-FAMILY OF AMARANTHACEAE) ALL THE BEETS, PLUS 

QUINOA

• CUCURBITACEAE: CUCUMBERS, GOURDS, MELONS, SQUASHES, ZUCCHINIS AND 
PUMPKINS

• FABACEAE: MOST OF THE COOL AND WARM-SEASON LEGUMES ARE IN THIS 
FAMILY - CLOVERS, PEAS, BEANS, BIRDSFOOT TREFOIL, VETCHES, ALFALFA, SUNN 
HEMP, SANFOIN, SULLA, FENUGREEK ETC.

• LAMIACEAE - MINTS, BASIL, SAGE, THYME
• LINACEAE: LINSEED (FLAX) - WIDELY USED IN COVERS AND ALSO AN 

EXCELLENT NON-COMPETITIVE COMPANION IN THE VEGETABLE GARDEN
• MALVACEAE: OKRA

• POACEAE: COOL-SEASON CEREALS (EG WHEAT, OATS, BARLEY, RYE ETC) 
AND WARM-SEASON GRASSES (CORN, SORGHUM, MILLET ETC)

• POLYGONACEAE: BUCKWHEAT.
 
IN ADDITION TO THE WIDE DIVERSITY OF ANNUAL AND PERENNIAL PLANTS LISTED 
ABOVE, AN INCREASING NUMBER OF LIVESTOCK PRODUCERS ARE INCLUDING 
THE FOLLOWING NON-LEGUMINOUS PERENNIAL FORBS IN THEIR PASTURES ......

• APIACEAE: SHEEP’S PARSLEY (PETROSELINUM SATIVUM)

• ROSACEAE: SALAD BURNET [ALSO KNOWN AS SMALL OR SHEEP’S BURNET] 
(SANGUISORBA MINOR)

• ASTERACEAE: CHICORY (CICHORIUM INTYBUS), YARROW ( ACHILLEA 
MILLEFOLIUM)

• ONAGRACEAE: EVENING PRIMROSE (OENOTHERA GLAZIOVIANA)
• PLANTAGINACEAE: NARROW-LEAVED PLANTAIN (PLANTAGO LANCEOLATA)
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Livestock Integration

* Wilson et al (2018). doi.org/10.1111/gcb.14070  

Grazing exclusion was associated with:
- less belowground C allocation 
- less root biomass
- less root exudation
- less microbial biomass
- lower soil organic carbon

* Schrama et al (2023). doi.org/10.1098/rspb.2023.1345 * Wei et al (2020). doi.org/10.1016/j.geoderma.2020.114828 
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* Yang et al (2019). doi.org/10.1038/s41467-019-08636-w * Lüscher et al (2022). doi.org/10.1111/gfs.12578 

* Busenitz et al (2025). doi.org/10.3389/fsufs.2025.1555238 
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WINTER SUPER MIX SUMMER SUPER MIX
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• 2-3 X AVE LIVE WEIGHT GAINS WHILE IMPROVING THE SOIL 
HEALTH & ANIMAL HEALTH

• MAKING MONEY AT LOW COST BUILDING SOIL RATHER 
THAN SPENDING MONEY TO FIX SOIL  

• TURNING WORST CROPPING PADDOCKS INTO HIGH 
PRODUCTION WITH MULTI SPECIES &  LIVESTOCK 
INTEGRATION

• MARKETING OPPORTUNITIES FOR PREMIUMS 
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Nutrition Management

Photosynthesis

6CO2 + 6H2O ----------------> C6H12O6 (sugar) + 6O2

           nutrients/enzymes
•  Complex sugars
•  Carbohydrates
•  Amino Acids, Proteins
•  Fats, Oils, Lipids, Waxes
•  Hormones, Vitamins
•  Aromatic/volatile compounds
•  Defense Chemicals
•  Protective Compounds
•  Root Exudates

C6H12O6 (sugar) ------------------>
                            nutrients/enzymes

?
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Key Functions of Essential Nutrients
• N – Chlorophyll, AA, P

• P – Energy, root development

• K – Enzyme production, sugar 
movement, N utilisation

• Ca – Cell wall strength

• Mg – Chlorophyll

• S – N utilisation, root 
development 

• Si – cell wall strength

• B – sugar translocation, 
reproductive processes

• Cu – disease protection

• Zn – auxin production, leaf size

• Mn – reproductive processes

• Fe – chlorophyll production

• Mo – N utilisation

• Co – N fixation

• Ni – urease enzyme
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17 Oct 2026 17 Oct 2026 
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29 Oct 2026

30kg Urea 

29 Oct 2026

200kg Urea 

Priming Seed 
• Match flow rate of auger tonnes 

per minute with liters per minute
• 5-10lts/T
• Should just stick to your hand not 

too wet.
• Will heap up more in truck 

grouper
• Let it sit for 1-2hrs to dry before 

calibrating
• Re check calibration half way 

through first bin.

•
•
•

•

•
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• Agitation
• Run through filters filling into boom or nurse truck 
• Filters 50 mesh suction and pressure self cleaning
• #3 nozzles easiest or bigger
• Total water volume 80 lts/ha min ideally 100lts/ha
• Mixing. Water first to 50% then Urea, Nutrition 

(Chemical check compatibility first)  Biology last.
• Jar test if unsure first at same ratios
• Watch ph this is why water first to buffer sometimes 

need to put water through lines in between ferts if big 
ph differences

• Stick to delta T for spray times.  In winter ok most of 
the day in summer avoid heat and too much sun on 
biology

LIQUID INJECT LINE
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Foliars Enhance Soil Uptake?

• Foliar NH4
+ increased soil N uptake (cotton)

• Foliar K promoted soil K uptake (potato)
• Foliar urea enhanced soil N and P uptake (potato)
• Mechanism?
-Foliar nutrients can be translocated to roots and 

increase root biomass and hence soil uptake. 
-Enhanced root exudation.

* Niu et al (2021). doi.org/10.1007/s42729-020-00346-3

* Eichert & Fernández (2011). doi.org/10.1016/B978-0-12-384905-2.00004-2
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Plant response depends on…

Formulation

Crop

Application

Environment
* https://grdc.com.au/__data/assets/pdf_file/0023/142583/grdc_fs_spray-practical-tips_low-res-pdf.pdf.pdf

* www.integratedsoils.com/foliar-nitrogen

x.com/grant_sims

instagram.com/stillgotyoucovered

facebook.com/downunderag

x.com/IntegratedSoils

instagram.com/integratedsoils

facebook.com/integratedsoils


