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Regen Ag Toolbox

Guide to getting started in annual horticulture

What is regenerative agriculture?

Regenerative agriculture (regen ag) at its core is

about good agronomic practices, with a focus on
increasing soil carbon and soil biological function,
and utilising beneficial ecosystem services, such as
pest control and pollination, to improve production.
Over time, implementing regen ag can save time
and money by reducing input needs and increasing
yields.

“There is an assumption that as you change to this
system, you might not get as good a yield, but we
didn't see that. If you look at our yearly averages
[yields], they increased with the adoption of these
principles [regen ag], and it makes sense, as you
build carbon and biology, there are just so many
advantages.”

- Andrew Johanson, Mulgowie Farming Company

Hort
Innovation

Modern farming practices have revolutionised food

production, increased yields, and addressed food
insecurity, but have done this to the detriment
of soil and ecosystem health, with methods that
are extractive. If you think of food production
like a bank account, most farms are in a state of
withdrawal, with depleted soil and ecosystem
health. This is particularly true for vegetable
production systems, which can be highly input-
dependent and disruptive to soils. Regenerative
agriculture flips the switch, investing in soils and
the broader farm ecosystem, ensuring what is

taken out is paid back with interest, regenerating’ it

from a state of over-withdrawal.

This project has been funded by Hort Innovation using the vegetable and melon research and development levies and contributions from the
Australian Government. Hort Innovation is the grower-owned, not-for-profit research and development corporation for Australian horticulture.
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This toolbox provides the ‘what, why
and how' of regen ag in Australian
annual horticulture production systems,
including key considerations in putting
principles into practice on-farm

Regen ag looks different for different
vegetable businesses and is specific to
your production system, but at its core,
it's about good agronomy and a long-
term view of resource use

There are seven focus areas of regen

ag in annual horticulture: reduce soil
disturbance, maintain soil cover, keep
living roots in the ground, build soil
carbon, increase soil biology, reduce
synthetic inputs, and foster biodiversity

It can take time to see the effects of
regen practice; it's like an investment.
Start with small changes, which can lead
to large-scale beneficial outcomes

When looking to implement regen ag
principles on farm, start small by setting
goals and running trials to ensure

your goals and practices align and are
relevant to your farming system.
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Principles of regen ag
There are seven principles of regenerative agriculture that are relevant to vegetable production in Australia:
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Integrating animals into production systems is often a key practice in regenerative approaches; however, due
to food safety requirements, this is not always possible for vegetables. Livestock can, in a way, be included in
regenerative annual horticulture by incorporating manures into the farming system, ensuring they are well-
composted to meet food safety standards.

There are many ways to put these seven principles into practice, and the practices you adopt will depend on
your production system, climate, and soils, as well as your goals and access to support and resources.

Regen Ag Toolbox
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Reduce soil disturbance
Minimising soil disturbance helps

2 E « to protect soil structure, creating
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through compaction or tillage
breaks up soil aggregates, reduces pore space and
soil carbon, and decreases the biological and physical
functions over time. By preventing soil disturbance,
the biological and physical properties are maintained,
and for some soils, enhanced over time.
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Maintain soil cover

Soil cover protects the topsoil
from drying, maintains a stable
& temperature (depending on the
type of cover), and shields the soil
from erosion and compaction.
Using organic mulches, cover crops, and crop
residues to provide soil cover can also help build soil
carbon over time. Keeping your soil covered as much
as possible supports soil biology by providing a moist,
stable environment for the beneficial bacteria, fungi
and worms to live.

' Zhang et al. (2017). The unseen rhizosphere root-soil-microbe interactions for crop production. http://dx.doi.org/10.1016/j.mib.2017.03.008

Keep living roots in the
soil

( .. Therootzone or rhizosphere’is
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& ¢’ teeming with microbial life and
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is referred to as a plant’s second
genome, due to the vast number
of beneficial microbes hosted around the rootzone
and the wide array of beneficial effects they express
on plants (see biological function, below)'. Benefits of
maintaining living roots in the soil include:

+ Enhanced plant-microbe interactions, with
root exudates (sugars and signalling compounds
released from plant roots) providing the food and
instructions for beneficial soil microbes. Beneficial
microbes that feed on root exudates can enhance
nutrient cycling, promote plant growth and deter
pests and diseases.

* Improved soil structure and carbon from root
exudates. Sugars produced from photosynthesis
enter the soil via the roots, acting as a glue to help
form soil aggregates. These exudates can also
improve the water-holding capacity around the
roots. The extra soil carbon can improve nutrient
cycling around the root zone.

Regen Ag Toolbox

Build soil carbon

J; Carbon is the currency for soil
Y/ health and function, influencing

AR &° the biological, chemical and
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physical properties of soil?.

« Carbon is the fuel for beneficial soil microbes
supporting nutrient cycling, disease suppression

and plant growth promotion effects.

+ Improves soil physical characteristics such as
texture, water holding capacity and porosity.

* Reduces input costs over time. The need for
irrigation and fertiliser decreases with increases
in water and nutrient storing capacity associated
with increases in soil carbon.
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Increase soil biology

Most microbes that inhabit

. r® g
2 ° ao. 0. X the rhizosphere are plant-
C
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e 5o 8° beneficial or non-pathogenic.

These beneficial microbes

include fungi, bacteria, protozoa,
and nematodes. Other, larger, soil biota, such as
earthworms, beetles and ants (soil macrofauna),
influence the soil in beneficial ways.

2 Lal, R. (2013). Intensive Agriculture and the Soil Carbon Pool. Journal of Crop Improvement, 27(6), 735-751. https://doi.org/10.1080/15427528.2013.845053
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Soil microbes can promote plant growth,
improve drought and extreme-temperature stress
tolerance, enhance nutrient cycling, and help
suppress pests and diseases.

Soil-dwelling insects break down decomposing
plant material (such as crop residues) into smaller
fragments, allowing microbes to further process

it into plant-available nutrients and soil carbon.
Others (such as carabid beetles) will also help
control pests such as slugs.

Worms and other macrofauna improve soil
structure and spread carbon and nutrients
through the profile by tunnelling and digging
through the soil (bioturbation).

Reduce synthetic inputs

/ - C
,@’ (fertilisers and pesticides)
’350 y £ Synthetic pesticides and
q i .
f-‘?”NTHET\(’\ fertilisers are useful tools in the

toolbox; however, excessive use

of pesticides can damage soil biology, beneficials and

the wider environment, as well as negatively affect the

health of farmers and local communities.

Overuse of synthetic inputs can reduce the
beneficial ecosystem services that support
regenerative agriculture, such as soil nutrient
cycling, pest control and pollination.

Overuse of synthetic fertilisers can introduce
heavy metals into the soil, decrease soil
biological function, increase soil salinity, deplete
soil carbon and acidify soils.

Reducing reliance on synthetic inputs helps
increase the beneficial ecosystem services on
the farm, reducing your need for synthetic inputs,
creating a positive ‘feedback loop’.

N Foster biodiversity
% @ Above and below-ground

biodiversity contributes strongly

& & to beneficial farm ecosystem
N

0
5 .
7R BIODN‘G" services such as pest control,

pollination, disease suppression,

water and nutrient cycling, carbon sequestration, and

soil improvement.

An increase in plant biodiversity, including crop
families, native vegetation, shelter belts, cover
crops, and banker plants, will result in greater
above- and below-ground biodiversity.

Diverse crop rotations can help prevent the
spread of pests and disease that can rapidly take
hold in a monoculture.

Regen Ag Toolbox
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Regen ag toolbox

The table below provides an introduction to regenerative farming practices in vegetable production systems. These practices are all about good agronomy, and there are

Regen Ag Toolbox

likely several you are already doing. When implementing a new practice, it's important that it helps achieve your goals (see ‘Why? Key guestions to determine your desired

regen outcomes', below), and that you research and trial it, to make sure it's appropriate for your location and existing system (see ‘How? Implementing regen ag on farm’,

below).

Table 1: Regenerative agriculture toolbox for vegetable production

Practice

Minimum tillage

Principles

Description

Minimum tillage is about reducing soil disturbance. In
annual horticulture systems it can look like reduced
passes for bed formation, less tillage, strip tillage and
not ploughing crop residues into the soil.

Resource

Video: Reduced till in vegetable production

soilwealth.com.au/2015/05/reduced-till-in-vegetable-
production/

Case study: Strip tillage and cover cropping
soilwealth.com.au/2023/02/strip-till-and-cover-
cropping-transform-the-three-ryans-farm-system/
Case study: Cover crops and reduced tillage at the
LLS demonstration farm

soilwealth.com.au/2025/10/cover-crops-and-
reduced-tillage-at-the-lls-demonstration-farm/

Controlled traffic
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Controlled traffic minimises soil compaction in growing
areas by only using ‘tram lines’ for machinery passage.
Controlled traffic systems can utilise GPS to ensure
accuracy when driving over tram lines. It can require
heavy investment to ensure wheels on all tractors
match the tram lines. The tram tracks become highly
compacted, while growing areas are freed from
mechanical compaction.

Video: Controlled traffic in vegetable production,
growers perspective
soilwealth.com.au/2017/07/controlled-traffic-in-

vegetable-production-a-growers-perspective/

Cover crops and
green manure
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Cover cropping or green manure crops help keep soil
covered between cash crops and keeps living roots in
the ground, which suppresses weeds, builds soil carbon
and biology, and aids in nutrient cycling. Using legumes
in cover crop mixes can help build nitrogen levels for the
following crop (green manure).

Poster: Cover crops for Australian vegetable growers
soilwealth.com.au/2022/02/cover-crops-for-
australian-vegetable-growers/

Webinar: Cover crops with Dr Kelvin Montagu

soilwealth.com.au/2016/11/rediscovering-cover-
crops-with-kelvin-montagu/



https://soilwealth.com.au/2015/05/reduced-till-in-vegetable-production/
https://soilwealth.com.au/2015/05/reduced-till-in-vegetable-production/
https://soilwealth.com.au/2023/02/strip-till-and-cover-cropping-transform-the-three-ryans-farm-system/
https://soilwealth.com.au/2023/02/strip-till-and-cover-cropping-transform-the-three-ryans-farm-system/
https://soilwealth.com.au/2025/10/cover-crops-and-reduced-tillage-at-the-lls-demonstration-farm/
https://soilwealth.com.au/2025/10/cover-crops-and-reduced-tillage-at-the-lls-demonstration-farm/
https://soilwealth.com.au/2017/07/controlled-traffic-in-vegetable-production-a-growers-perspective/
https://soilwealth.com.au/2017/07/controlled-traffic-in-vegetable-production-a-growers-perspective/
https://soilwealth.com.au/2022/02/cover-crops-for-australian-vegetable-growers/
https://soilwealth.com.au/2022/02/cover-crops-for-australian-vegetable-growers/
https://soilwealth.com.au/2016/11/rediscovering-cover-crops-with-kelvin-montagu/ 
https://soilwealth.com.au/2016/11/rediscovering-cover-crops-with-kelvin-montagu/ 
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Principles

Practice

Cover crops and
green manure
...continued

Description

Depending on termination methods, the cover crop
can then be used as an organic mulch during crop
establishment.

Regen Ag Toolbox

Resource

Factsheet: Managing cover crop residues

soilwealth.com.au/wp-content/uploads/2023/08/
ManagingCoverCropResiduesSWICP.pdf

Factsheet: What is a cover crop worth? Cover crops in
Australian vegetable production

soilwealth.com.au/wp-content/uploads/2023/08/
Covercropseconomics_Mar2017.pdf

Organic mulches

Organic mulches, such as straw or biodegradable
plastics, maintain soil cover, preserving water and

Factsheet: Looking beyond plastic mulches
soilwealth.com.au/2024/08/looking-beyond-pmf/

& e e - . .
%,m S N maintaining a stable soil temperature. L}smg organic Factsheet: Progress on plastics and alternatives to
Lo sl mulches has the added benefit of contributing to soil plastic mulch
% N7 Omrflac?]';smt?]téfé var:;'%ig:gﬁ;’fﬁﬁ?ﬂﬂiﬁigﬁplas“c soilwealth.com.au/2024/01/progress-on-plastics-
2 020 4 ! po P plastics-recycling-and-alternatives-to-plastic-mulch/
oy, P @a%ﬁ # | and this should be considered. Importantly, there is a
i S growing body of evidence to suggest microplastics from Factsheet: Soil biodegradable mulch films
degradable plastic mulches (and other sources) in the farmwaste.com.au/wp-content/uploads/2024/03/
soil can negatively impact soil life, be taken up by plants, | Soil-mulch-fact-sheet-V2.pdf
and potentially reduce yield over time3,
Organic co, g Organic amendments (OA), including biochar, compost Global scan: Organic soil amendments
4 {7 s s 8 8 p g
amendments N2 . 2,2 0°%. | and manures all contribute to increasing soil carbon soilwealth.com.au/wp-content/uploads/2020/12/
’%oﬁso"‘ %%quﬁ:oé’ levels but the effects are dependant on soil texture, Organicsoilamendments20201215.pdf
moisture levels and climate. Generally, using OA can . -
¢ : . ; ; . Poster: Organic nitrogen, rules of thumb
p increase water holding capacity, nutrient retention . S
: : . ; soilwealth.com.au/2024/11/organic-nitrogen-rules-of-
2 and cycling, and microbial actively. Importantly, some thumb/
e oo o"'?s,,,,mmd" diseases (such as Phytophthora) are suppressed by the e

use of OA.

Case study: Composting comes through for carbon

soilwealth.com.au/2025/11/composting-comes-
through-for-carbon-with-cover-crops-and-minimum-

tillage/ Case study: Composting comes through for
carbon

3 Murphy, D. J. (2025). Microplastics: are they poisoning crops and jeopardising food production? https://theconversation.com/microplastics-are-they-poisoning-crops-and-jeopardising-food-production-252060


https://soilwealth.com.au/wp-content/uploads/2023/08/ManagingCoverCropResiduesSWICP.pdf 
https://soilwealth.com.au/wp-content/uploads/2023/08/ManagingCoverCropResiduesSWICP.pdf 
https://soilwealth.com.au/wp-content/uploads/2023/08/Covercropseconomics_Mar2017.pdf
https://soilwealth.com.au/wp-content/uploads/2023/08/Covercropseconomics_Mar2017.pdf
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https://soilwealth.com.au/2024/01/progress-on-plastics-plastics-recycling-and-alternatives-to-plasti
https://farmwaste.com.au/wp-content/uploads/2024/03/Soil-mulch-fact-sheet-V2.pdf
https://farmwaste.com.au/wp-content/uploads/2024/03/Soil-mulch-fact-sheet-V2.pdf
https://soilwealth.com.au/wp-content/uploads/2020/12/Organicsoilamendments20201215.pdf
https://soilwealth.com.au/wp-content/uploads/2020/12/Organicsoilamendments20201215.pdf
https://soilwealth.com.au/2024/11/organic-nitrogen-rules-of-thumb/
https://soilwealth.com.au/2024/11/organic-nitrogen-rules-of-thumb/
https://soilwealth.com.au/2025/11/composting-comes-through-for-carbon-with-cover-crops-and-minimum-tillage/ Case study: Composting comes through for carbon
https://soilwealth.com.au/2025/11/composting-comes-through-for-carbon-with-cover-crops-and-minimum-tillage/ Case study: Composting comes through for carbon
https://soilwealth.com.au/2025/11/composting-comes-through-for-carbon-with-cover-crops-and-minimum-tillage/ Case study: Composting comes through for carbon
https://soilwealth.com.au/2025/11/composting-comes-through-for-carbon-with-cover-crops-and-minimum-tillage/ Case study: Composting comes through for carbon
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Practice

Organic
amendments
...continued

Principles

Description

When using compost, it's important to use products
certified to the Australian standard (AS4454). While
OA are often low in nutrients, there are still nutrients
and these levels must be budgeted for to prevent
overfertilisation. You should also consider the C:N ratio
of OA, especially biochar, to prevent nutrient lock up.

Regen Ag Toolbox

Resource

Video: Understanding manures and compost
soilwealth.com.au/2016/01/understanding-manures-
composts/

Video: Recycled organics compost at Wavertree Farm

soilwealth.com.au/2020/08/recycled-organics-
compost-at-wavertree-farms-interview-with-diego/

Integrated crop
protection

Integrated crop protection (ICP) is a multi-pronged
approach to managing pests (IPM), diseases (IDM) and
weeds (IWM) on farm and only uses chemical control
methods strategically and sparingly. ICP uses cultural,
biological and chemical control methods, along with
good biosecurity and monitoring to supress pest issues.
It is important in managing resistance, protecting farmer
and community health, and preserving important
chemistries for use when needed. Once implemented
well, it can save money as chemical use and resistance
decreases.

Factsheet: Mega pests, integrated crop protection
soilwealth.com.au/2024/04/mega-pests-the-basics-
of-protecting-your-crops/

Webinar: Adopting IPM
soilwealth.com.au/2024/09/ipm-webinar/
Factsheet: Biofumigation for the control of soil pest
and diseases
soilwealth.com.au/wp-content/uploads/2024/07/
BiofumigationFinal.pdf

Factsheet: Thresholds and IPDM
soilwealth.com.au/2025/08/integrated-pest-
management-thresholds-guide-and-beneficials/
Case study: Braham produce IPM approach
soilwealth.com.au/wp-content/uploads/2023/08/
SoilWealthlCPcasestudylPMBrahamProduce.pdf
Manual: Integrated weed management

soilwealth.com.au/2022/03/integrated-weed-
management-manual/



https://soilwealth.com.au/2016/01/understanding-manures-composts/
https://soilwealth.com.au/2016/01/understanding-manures-composts/
https://soilwealth.com.au/2020/08/recycled-organics-compost-at-wavertree-farms-interview-with-diego/
https://soilwealth.com.au/2020/08/recycled-organics-compost-at-wavertree-farms-interview-with-diego/
https://soilwealth.com.au/2024/04/mega-pests-the-basics-of-protecting-your-crops/ Webinar: Adopting 
https://soilwealth.com.au/2024/04/mega-pests-the-basics-of-protecting-your-crops/ Webinar: Adopting 
https://soilwealth.com.au/2024/09/ipm-webinar/
https://soilwealth.com.au/wp-content/uploads/2024/07/BiofumigationFinal.pdf
https://soilwealth.com.au/wp-content/uploads/2024/07/BiofumigationFinal.pdf
https://soilwealth.com.au/2025/08/integrated-pest-management-thresholds-guide-and-beneficials/
https://soilwealth.com.au/2025/08/integrated-pest-management-thresholds-guide-and-beneficials/
https://soilwealth.com.au/wp-content/uploads/2023/08/SoilWealthICPcasestudyIPMBrahamProduce.pdf
https://soilwealth.com.au/wp-content/uploads/2023/08/SoilWealthICPcasestudyIPMBrahamProduce.pdf
https://soilwealth.com.au/2022/03/integrated-weed-management-manual/
https://soilwealth.com.au/2022/03/integrated-weed-management-manual/
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Practice

Increased nutrient
use efficacy and
nutrient cycling

Principles
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Description

Increasing the nutrient use efficacy and nutrient cycling
reduces reliance on fertiliser applications and can help
save time and money. Regularly testing soils and plants
for nutrients before applying fertiliser, following the four
R's (right source, right rate, right time, and right place),
and building and maintaining soil biology and carbon
can all help increase nutrient use efficacy and cycling on
farm.

Regen Ag Toolbox

Resource

Webinar: Making good decisions on crop nutrition

soilwealth.com.au/2025/07/making-good-decisions-
on-crop-nutrition/

Guide: Soil Testing and Interpretation for Vegetable
Crops

soilwealth.com.au/2017/05/soil-testing-and-
interpretation-for-vegetable-crops-a-guide/

Guide: Plant Analysis for Vegetable Crops

soilwealth.com.au/2020/02/plant-analysis-for-
vegetable-crops-a-practical-guide-to-sampling-
analysis-and-interpretation/

Case study: Exploring nitrogen management with
cover crops at Oakdale

soilwealth.com.au/2025/01/exploring-nitrogen-
management-with-cover-crops-at-oakdale/

Factsheet: Nitrogen cycling and accounting for
increased nitrogen use efficiency
soilwealth.com.au/2025/05/nitrogen-cycling-and-
accounting-for-increased-nitrogen-use-efficiency/

Biological nitrogen
fixation
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Deliberately using biological nitrogen (N) fixation,
through legumes as cover cops or living mulches can
save on N fertilisers, while increasing soil microbial
function and carbon levels. This nitrogen should be
accounted for in N budgets and testing to prevent
excess N during fertiliser application, which can lead to
lost money from fertiliser loss (leaching, nitrification and
volatilisation).

Webinar: Optimising Nitrogen Use
soilwealth.com.au/2024/12/svs-webinar-recording/

Demo site update: Adding nitrogen with legumes in
vegetable crops

soilwealth.com.au/2023/12/adding-nitrogen-with-
legumes-in-vegetable-crops-update-from-the-
mulgowie-demonstration-site/



https://soilwealth.com.au/2025/07/making-good-decisions-on-crop-nutrition/
https://soilwealth.com.au/2025/07/making-good-decisions-on-crop-nutrition/
https://soilwealth.com.au/2017/05/soil-testing-and-interpretation-for-vegetable-crops-a-guide/
https://soilwealth.com.au/2017/05/soil-testing-and-interpretation-for-vegetable-crops-a-guide/
https://soilwealth.com.au/2020/02/plant-analysis-for-vegetable-crops-a-practical-guide-to-sampling-analysis-and-interpretation/
https://soilwealth.com.au/2020/02/plant-analysis-for-vegetable-crops-a-practical-guide-to-sampling-analysis-and-interpretation/
https://soilwealth.com.au/2020/02/plant-analysis-for-vegetable-crops-a-practical-guide-to-sampling-analysis-and-interpretation/
https://soilwealth.com.au/2025/01/exploring-nitrogen-management-with-cover-crops-at-oakdale/
https://soilwealth.com.au/2025/01/exploring-nitrogen-management-with-cover-crops-at-oakdale/
https://soilwealth.com.au/2025/05/nitrogen-cycling-and-accounting-for-increased-nitrogen-use-efficiency/
https://soilwealth.com.au/2025/05/nitrogen-cycling-and-accounting-for-increased-nitrogen-use-efficiency/
https://soilwealth.com.au/2024/12/svs-webinar-recording/
https://soilwealth.com.au/2023/12/adding-nitrogen-with-legumes-in-vegetable-crops-update-from-the-mulgowie-demonstration-site/ 
https://soilwealth.com.au/2023/12/adding-nitrogen-with-legumes-in-vegetable-crops-update-from-the-mulgowie-demonstration-site/ 
https://soilwealth.com.au/2023/12/adding-nitrogen-with-legumes-in-vegetable-crops-update-from-the-mulgowie-demonstration-site/ 
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Practice

Biological nitrogen
fixation
...continued

Principles

Description

Regen Ag Toolbox

Resource

Case study: giving more “oomph” to sandy loam soils
through N management

soilwealth.com.au/wp-content/uploads/2025/05/
Butler-Market-Garden-Case-Study_20250506.pdf

Case study: Optimising N supply to sweet corn using
legume cover crops

soilwealth.com.au/2024/09/optimising-nitrogen-
supply-to-sweet-corn-using-legume-cover-crops-
update-from-the-mulgowie-demonstration-site/

Precision (variable
rate) application
of fertilisers and
pesticides
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Precision application of fertilisers, lime and pesticides
reduces usage by applying only what's needed where.
Over time this can help increase the uniformity of

crops and provides savings from reduced chemical

and fertiliser use. Precision application can be done for
weed control (using weed mapping and machine vision),
and fertiliser and lime application (using detailed soil

mapping), and requires integration with farm machinery.

Case study: Healthy soils, healthy profit from
precision ag trial in Koo Wee Rup

soilwealth.com.au/2022/12/healthy-soils-healthy-
profit-from-precision-ag-trial-at-koo-wee-rup-vic/
Fact sheet: Getting started in Precision Ag
horticulture.com.au/globalassets/hort-innovation/
resource-assets/vg16009-fact-sheet---getting-
started-in-pa.pdf

Global scan: Remote sensing
soilwealth.com.au/2019/07/remote-sensing/

Global scan: Technology for controlling weeds

soilwealth.com.au/2019/01/technology-for-
controlling-weeds/



https://soilwealth.com.au/wp-content/uploads/2025/05/Butler-Market-Garden-Case-Study_20250506.pdf
https://soilwealth.com.au/wp-content/uploads/2025/05/Butler-Market-Garden-Case-Study_20250506.pdf
https://soilwealth.com.au/2024/09/optimising-nitrogen-supply-to-sweet-corn-using-legume-cover-crops-update-from-the-mulgowie-demonstration-site/
https://soilwealth.com.au/2024/09/optimising-nitrogen-supply-to-sweet-corn-using-legume-cover-crops-update-from-the-mulgowie-demonstration-site/
https://soilwealth.com.au/2024/09/optimising-nitrogen-supply-to-sweet-corn-using-legume-cover-crops-update-from-the-mulgowie-demonstration-site/
https://soilwealth.com.au/2022/12/healthy-soils-healthy-profit-from-precision-ag-trial-at-koo-wee-rup-vic/
https://soilwealth.com.au/2022/12/healthy-soils-healthy-profit-from-precision-ag-trial-at-koo-wee-rup-vic/
https://www.horticulture.com.au/globalassets/hort-innovation/resource-assets/vg16009-fact-sheet---getting-started-in-pa.pdf
https://www.horticulture.com.au/globalassets/hort-innovation/resource-assets/vg16009-fact-sheet---getting-started-in-pa.pdf
https://www.horticulture.com.au/globalassets/hort-innovation/resource-assets/vg16009-fact-sheet---getting-started-in-pa.pdf
https://soilwealth.com.au/2019/07/remote-sensing/ 
https://soilwealth.com.au/2019/01/technology-for-controlling-weeds/ 
https://soilwealth.com.au/2019/01/technology-for-controlling-weeds/ 
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Practice Principles Description Resource
‘Nature strips’ and ﬁ@ Nature strips and banker plants are plantings of flowers Fact sheet: Native vegetation insectaries
banker plants %a P and other non-crop plants which provide shelter and soilwealth.com.au/wp-content/uploads/2023/08/
%, £ f resources (e.g. nectar) for beneficial insects such as NativeVeglnsectaryFactSheet_Aug_2021.pdf
Termooet® e pollinators and predators. Banker plants help sustain . L
- : o Fact sheet: Boosting beneficials in your vegetable
beneficials that have been released or attract existing crop
gggsir']rgﬁzgfeu;rfﬁfspépterlﬁag F}O rgmﬂiigﬁ‘gt numbers horticulture.com.au/globalassets/hort-innovation/
gnp ’ resource-assets/vg16062-boosting-beneficials-in-
our-vegetable-crop.pdf
Case study: Beneficials flock to IPM demo site
soilwealth.com.au/2024/02/beneficials-flock-to-ipm-
demo-site/
Crop rotations o ) Crop rotations of different crop families helps to Fact sheet: How do you know your soil is healthy? Top
& . o | suppresssoilborne diseases that can build up over time, tips for vegetable growers

= °0

%S:SOZL 9:6\—3;

.
n oot

reducing reliance on pesticides. It can also help foster
the biodiversity in the soil. If legumes are included in the
rotation it can help build soil nitrogen. Crop rotations
can include cover crops.

soilwealth.com.au/2020/12/how-do-you-know-your-
soil-is-healthy-top-tips-for-vegetable-growers/

Guide: Soil borne diseases in vegetable crops
soilwealth.com.au/2019/06/soil-borne-diseases-in-

vegetable-crops-a-practical-guide-to-identification-
and-control/



https://soilwealth.com.au/wp-content/uploads/2023/08/NativeVegInsectaryFactSheet_Aug_2021.pdf
https://soilwealth.com.au/wp-content/uploads/2023/08/NativeVegInsectaryFactSheet_Aug_2021.pdf
https://www.horticulture.com.au/globalassets/hort-innovation/resource-assets/vg16062-boosting-beneficials-in-your-vegetable-crop.pdf 
https://www.horticulture.com.au/globalassets/hort-innovation/resource-assets/vg16062-boosting-beneficials-in-your-vegetable-crop.pdf 
https://www.horticulture.com.au/globalassets/hort-innovation/resource-assets/vg16062-boosting-beneficials-in-your-vegetable-crop.pdf 
https://soilwealth.com.au/2024/02/beneficials-flock-to-ipm-demo-site/
https://soilwealth.com.au/2024/02/beneficials-flock-to-ipm-demo-site/
https://soilwealth.com.au/2020/12/how-do-you-know-your-soil-is-healthy-top-tips-for-vegetable-growers/
https://soilwealth.com.au/2020/12/how-do-you-know-your-soil-is-healthy-top-tips-for-vegetable-growers/
https://soilwealth.com.au/2019/06/soil-borne-diseases-in-vegetable-crops-a-practical-guide-to-identification-and-control/ 
https://soilwealth.com.au/2019/06/soil-borne-diseases-in-vegetable-crops-a-practical-guide-to-identification-and-control/ 
https://soilwealth.com.au/2019/06/soil-borne-diseases-in-vegetable-crops-a-practical-guide-to-identification-and-control/ 
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Why? Key questions to
determine your desired regen
outcomes

Outcomes are key

Compared to other sustainable agricultural practices,
a differentiating factor of regenerative agriculture

is its focus on outcomes over practices. It's about
setting goals based on the principles of regenerative
agriculture and implementing the relevant practices
for your farming system to achieve them.

Determining your regen goals

Goals must be measurable and specific to your
location and farming system. It's also important to
remember that changes to your farming system
should be gradual and tested in a small area before
rolling it out across the farm. Changes to your farm
system, especially the soil, take time. You won't see an
immediate benefit, but have patience, and the good
change will come.

These following questions help you to think critically
about what you want to achieve by implementing
regenerative agricultural practices on your farm.

Consider these questions in the context of your long-
term farm goals and ambitions. How will integrating
regenerative practices into your farming system
impact itin 5, 10, and 15 years, and what changes
will need to be made to enable it? Importantly, any

goals or plans you set should be SMART - specific,
measurable, achievable, relevant and time-bound.

What issue or opportunity are you trying to
address with regenerative agriculture?

Consider the problem in your system or the
opportunities you want to realise by adopting
regenerative practices.

Are you trying to address soil constraints such

as compaction or subsoil salinity, reduce your
environmental impact, or are you interested in
gaining a price premium? Importantly, can you
measure and quantify your desired change? It's
essential to understand what you're trying to change
and how you can measure that change.

What are you already doing and doing well?

It's important to recognise what you are already
doing well based on your goal. These are the key
parts of your system that your new practices will have
to integrate with to maintain a successful farming
system. Good agronomy is about maximising the
synergies between individual practices to achieve
outcomes that are not possible by individual practices
alone. Only change these if they are in direct conflict
with your regen plan.

What practice(s) will get you there, and will they
be viable on your farm?

Based on your goal and alignment of current

Regen Ag Toolbox

practices, it's now time to identify what regen
practice(s) will get you there (Table 1). It's important
to evaluate the expected benefits of the practice in
relation to your desired goals.

It's also important to assess your identified goal

and chosen practice in the context of your farm's
biophysical conditions. Think about its climate,

soils, ecosystem, current constraints and access to
resources, such as irrigation water. Not all practices
are suitable for all locations, soil types and climates.
For example, if your goal involves increasing soil
carbon, consider your soil type, access to organic
amendments, and climate conditions, as these factors
will determine the level of carbon you can build.

Can this practice be integrated into your
farming system?

When implementing a new practice on the farm,
it's important to understand how it will interact
with your current management practices and if it
can be integrated as is or requires larger changes
to your farm management. This often requires
running a trial before rolling out a new practice
(see 'How? Implementing regen ag on farm’, below).
It's also important to consider if you have the time
and resources to establish and run a trial and then
implement it across your farming system.

M
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What off-farm support will help with adoption?

Finally, it's time to think outside of your farm and
assess what social, political or economic forces can
assist in the implementation of your regen plan.
Consider:

« Are there grants or other markets you can
access to help fund your regen practices? This
can include carbon credits, premium markets or
Landcare grants

+ Do you have access to expert support, such as
agronomists or IPM consultants with experience in
the practice you want to implement?

+ Are there other farmers in your region who
have already adopted similar practices, and
that you could talk to or are hosting a field day?

Regen ag in the Australian
context

Regenerative agriculture, in its modern form*, was
popularised in the United States by Robert Rodale in
the 1980s and over the past 10-15 years has taken off
in most industrialised agricultural regions worldwide.
This has been possible as its principles are applicable
across the global landscape. However, Australia’s
climate and soils create a point of difference in the
application of regen ag principles, compared to the
rest of the world.

Climate

Australia has a highly variable climate, with lower
rainfall and greater variability than most of the world.
As the climate continues to change, we are seeing
trends of reduced rainfall and increased frequency of
drought and flooding. This will likely be accompanied
by an increase in temperatures®.

While most vegetable producers irrigate, the high
variability in rainfall across seasons and years leads
to fluctuations in water prices and challenges in
irrigation scheduling to meet crop water needs. As
the climate continues to change, there will be a need
to continue to adapt to weather extremes such as
flooding and drought.

This means, compared to the rest of the world, regen
ag practices in Australia should:

« Build soil carbon, maintain soil cover and
reduce soil disturbance to maximise water
resources in drought and keep paddocks drier
during floods

+ Foster diverse soil communities to promote
plant tolerance to environmental stresses

+ Implement integrated crop protection plans
for pest pressures experienced in both dry and
wet conditions, and prepare for shifting pest
populations with a changing climate.

4 Indigenous farming systems are often credited as the first ‘regen ag’ farming systems
> agriculture.gov.au/abares/research-topics/climate#:~:text=As%20a%20result%2C%20Australian%20agriculture,maintenance%200f%20ABARES%20farmpredict%20model

Regen Ag Toolbox

Soils

Australia is known for its ancient, weathered soils,
with no ‘new’ soils having formed for millions of years.
Generally speaking, much of the rest of the world has
fairly ‘new’ soils. Our ancient soils have undergone
extensive weathering and, in their native state, are
considered nutrient-poor. Further, over 60% of

our agricultural land is affected by soil constraints,
including salinity, sodicity, and subsoil pH extremes.
Finally, our soils are shallow, often above a clay

layer, with much of our topsoil eroded away due to
land clearing and past agricultural practices after
European settlement, meaning poorer drainage,

less water and nutrient holding, and restricted

root growth. Compared to some global practices,
regenerative approaches in Australia generally:

+ Focus on ‘deepening’ soils, using cover cropping
and soil biology to increase the porosity and root
penetration into restrictive clay subsoils.

+ Build soil carbon to improve water and nutrient
retention and alleviate some acute pH, salinity and
sodicity issues.

+ Reduce erosion and compaction issues by
maintaining soil cover, implementing controlled
traffic and minimising tillage.

12
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AUSTRALIA IS A WORLD
LEADER IN SOIL
CONSTRAINT RESEARCHS®

Australia is a leading scientific

country for soil constraint research,
closely followed by the United
States and China. While we have
problematic soils, we are also home
to the solutions.

How? Implementing regen ag
on farm

When choosing to adapt and adopt a new practice
on your farm, it's always best to trial the new
practice before implementing it across the whole
production system. Your trials can be as simple

or as complex as needs. Below are a few steps to
consider in establishing trials, collecting the data and
understanding what it means.

Choosing a regen principle and
practice to address

When choosing a practice to implement on farm, you

first need to understand its suitability to your farming

system. To understand if a practice is suitable for
your system, some prior research is required. This

could involve speaking with other growers in your
region who have already implemented the practice,
attending field days, chatting with your agronomist,
consulting with a local industry development officer
(such as VegNET Regional Development Officer), or
reading case studies or research papers.

Design your trial

Once you've gathered and evaluated the initial
evidence of the new practice you want to implement,
it's time to test it in your production system. Running
a well-designed trial is essential, and it can be helpful
to work with a research agronomist or advisor when
designing the trial and analysing the results.

+ Test one thing at a time, keeping all other
management practices the same to understand
the impact of the new regen practice.

+ Include a control. A control is one of the most
important aspects of a good trial - it's just a
‘business as usual’ treatment. Use it to compare
the impacts of your new practices (treatments)
in relation to your standard practice, in a fair and
measured way.

+ Replicate your trial. Ideally, you should have
at least three different areas under each of your
treatments, which helps manage the variability
within your production site.

Regen Ag Toolbox

Use simple, relevant measurements to assess
your practice’s impact. Choose easy-to-measure,
quantifiable, and relevant metrics like marketable
yield or fruit sugar content before starting. More
complex measurements, like soil microbiology,
should be done with an expert.

Set up your trial site

Choose a uniform, accessible area that
reflects your broader farm. Don't run your
trials in the poor-performing paddock prone to
waterlogging or somewhere you won't check on
regularly. The size of the trial site will depend

on the number of treatments being tested, the
number of replicates being run, and your existing
production system.

Assign your treatments randomly. Treatments
can be assigned randomly using a random number
generator, flipping a coin or multiple other ways.
It's important to assign them randomly as it helps
control for biased selection and natural variation
in the site.

Clearly label your plots to ensure you don't
confuse your treatments. Use posts, maps and
anything else that will help clearly identify your
trial area and where each treatment is.

® Lietal (2025). From soil health to agricultural productivity: the critical role of soil constraint management. https://doi.org/10.1016/j.catena.2025.108776
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Keep good records

Track rainfall, temperature, fertiliser and pesticide
applications and anything else that could influence
the results. Be sure to keep track of the costs of
each treatment to assess the cost differences
between the treatment and control. Regularly take
your measurements to assess the impact of your
treatment compared to the control.

Run the trial over time

It's ideal to run the trial over several years to
account for seasonal variability and long-term
effects, especially for things like building soil carbon.
Depending on what you are trialling, crop rotations
may be an important aspect of the trial.

Analyse the results

The analysis doesn't have to be scary or complicated;
you can get a good sense of the results by calculating
the mean (average) and comparing it to your control.
If you are starting out, it can be helpful to work with a
research agronomist or advisor.

Integrate into your farming system

Once (and if) you're happy with your trial results, it's
time to adapt and roll out your regen practice on a
wider scale. Do it in stages, such as one paddock, to
be sure it works with your farming system. Be sure

to keep collecting data on your practice to assess
whether it's working for you and that you're getting
your desired regen outcome.

Remember, regen ag takes time and while you may
see small benefits at first, over time these may
become large beneficial changes.

Key considerations
Carbon sequestration

The main focus of regenerative agriculture is
increasing soil carbon. Increasing soil carbon stocks
is an essential step in regenerative farming. However,
it's important to acknowledge some of the limitations.

* Most carbon captured in soils enters the
atmosphere again, and only a small fraction
enters the permanent soil pool as humus and
other stable forms of carbon. This means you
need to be continually adding carbon to build and
maintain your soil carbon levels’. Regular additions
of composts and manures is a great way to boost
your carbon inputs.

+ Soils have an upper limit on the carbon they
can store, which is around 8% but it is dependent
on your climate and soil texture. Sandy soils often
store less carbon than clayed soils, and wetter
climates can store more than drier ones.

Regen Ag Toolbox

Building soil carbon takes time, but it is quick
to lose. It's important to stay on the path when
soil carbon levels start increasing, as reverting

to old practices is a sure-fire way to lose all your
gains.

When building soil carbon, consider it over
the long term. It's important to average soil
carbon levels over a 25-year period to understand
permanent soil carbon levels and storage ratesg.

For a more information on conducting
and analysing an on-farm trial see:

* How to conduct research on your
farm

sare.org/wp-content/uploads/how-
to-conduct-research-on-your-farm-

or-ranch.pdf

Farm trial design

soilwealth.com.au/wp-content/
uploads/2026/02/Regen-Ag-
Toolbox_20260204.pdf

7 Anderson et al. (2022). Soil Carbon Snapshot. Agriculture Victoria. https://agriculture.vic.gov.au/__data/assets/pdf_file/0006/857607/Soil-Carbon-Snapshot-updated-May-2022.pdf

8 Mitchell et al. (2024). Making soil carbon credits work for climate change mitigation. Carbon Management. doi: 10.1080/17583004.2024.2430780
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Reducing the need for synthetic
fertilisers and pesticides

Fertilisers

One of the principles of regenerative agriculture

is reducing your reliance on synthetic fertilisers.
However, it is not entirely possible to eliminate
them, especially when actively building soil carbon.
Soil carbon, like plants, requires macronutrients

to grow, particularly N, P and S. Without replacing
these nutrients after harvest and supplying them in
adequate amounts to build soil carbon, soil carbon
will decline over time.

« Organic fertilisers can help fill the gap, and
some (composts and manure) have the added
benefit of providing carbon inputs, helping to
increase your soil carbon. However, they often

have a high transportation cost due to their high-

water content.

+ Using legumes to build soil nitrogen is a good

strategy, but the level of N fixed is dependent on
the legume grown, whether they are harvested
or incorporated into the soil, the available soil
nitrogen, and the irrigation or rainfall received
during the growing season.

Hort |
Innovation

Every tonne of soil carbon requires

100kg of N, 15kg of P and 15kg of S to
be built and maintained.

+ There is no biological fixation of P or S, and
these nutrients need to be added by synthetic

fertiliser or manure. While soil microorganisms can

increase the availability of these nutrients in the
soil, it's not a replacement for fertiliser.

Pesticides

Integrated crop protection (ICP) can dramatically
reduce your need to use pesticides, but it is not
always possible to completely eliminate their use in
vegetable and melon production. It's important to
remember:

« Strategic use of pesticides is an important
part of an ICP plan. This means applying
only where it's needed, and opting for ‘softer’
chemistries where available. Avoid calendar
spraying or blanket applications.

+ Healthy soils reduce pest and disease
pressure, but it takes time to build soil health.
Biological sprays and inoculants, and organic soil
amendments can help accelerate restoring soil
health and reduce your reliance on pesticides.

RMCG /{(&\\%ahr
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* Releasing natural enemies is an effective
way to minimise pest pressure; however, the
effectiveness is dependent on several variables
(see IPM thresholds for more). Importantly,
beneficials won't solve significant pest pressure;
think of their release as a preventative, not a cure.

Regen ag can take time to see
benefits

Building soil health, implementing new practices,
increasing soil carbon and changing systems takes
time. On average, it can take 5-15 years to see a
significant improvement in soil health, but noticeable
changes can be observed within a few years.

Remember, the time taken to see the benefits of
regen ag will depend on your goal and the base
you are starting from. Just as a smaller debt can be
paid off more quickly, a functional agroecosystem
will regenerate more quickly than one that is highly
degraded.

Hort Innovation, Applied Horticultural Research Pty Ltd (AHR) and RM Consulting Group
(RMCG) make no representations and expressly disclaims all warranties (to the extent
permitted by law) about the accuracy, completeness, or currency of information in this fact
sheet. Users of this material should take independent action before relying on it's accuracy in
any way. Reliance on any information provided by Hort Innovation, AHR or RMCG is entirely at
your own risk. Hort Innovation, AHR or RMCG are not responsible for, and will not be liable for,
any loss, damage, claim, expense, cost (including legal costs) or other liability arising in any way
(including from Hort Innovation, AHR, RMCG or any other person’s negligence or otherwise)
from your use or non-use of information from project MT22004 - Soil Wealth and Integrated
Crop Protection - Phase 3 or from reliance on information contained in this material or that
Hort Innovation, AHR or RMCG provides to you by any other means.



