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Copyright and Publication Notice

Copyright © 2026 Elfas McCloud Zadzagomo Shangwa (Hunter). All rights reserved. This manuscript is
prepared as a professional educational and farm-management resource. No part may be reproduced or
distributed commercially without the author’s permission, except brief quotations for review, teaching or
scholarly citation as permitted by law.

Important Professional Disclaimer

Bio-organic and regenerative practices are context-dependent. Input legality, organic certification rules, pesticide
registrations, microbial product approvals and food-safety requirements vary by country and market. Readers
should verify current local law, buyer specifications and certification standards before implementation. Natural

origin does not guarantee safety or efficacy.

Purpose of This Manual

This manual integrates soil science, ecology, agronomy and business management into a practical
framework for building productive and profitable farms that regenerate biological function. It is designed
for commercial farmers, emerging farmers, agronomists, trainers, extension officers, cooperatives,
investors and development programmes.
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Preface

Agriculture has often been managed as a sequence of input applications: prepare the land, plant the crop,
apply fertiliser, control pests, irrigate, harvest and repeat. While this approach can produce results, it can
also encourage farmers to focus on individual interventions rather than the performance of the farming
system as a whole. Regenerative agriculture asks a more demanding and strategic question: what
biological, physical and economic functions must the farm maintain and continuously improve so
that production becomes more resilient, productive and commercially sustainable over time?

Answering that question requires us to look beneath the crop and beyond the immediate harvest.
Productive agriculture depends on functioning soil biology, healthy roots, adequate soil structure, efficient
water movement, organic matter, nutrient cycling, biodiversity and the capacity of the soil to withstand
climatic and management pressures. These ecological functions must then connect to practical farm
realities such as labour efficiency, input costs, irrigation, machinery, crop quality, postharvest handling,
traceability, certification, buyer requirements and market access.

Regenerative agriculture therefore cannot be reduced to a collection of fashionable practices. Compost,
vermicompost, biochar, cover crops, biological inputs, reduced disturbance, crop rotation, livestock
integration and botanical pest-control products can all have value, but none should be adopted simply
because it is described as “natural” or “regenerative.” Every practice must have a clear purpose, an
appropriate method of application and a measurable result. A practice that improves soil biology but
makes the enterprise economically unsustainable cannot be considered a complete solution. Similarly, a
practice that reduces input expenditure while compromising yield, quality, food safety or market
compliance creates a different form of risk.

This manuscript therefore does not romanticise low-input agriculture, nor does it assume that all natural
products are safe, effective or appropriate. Instead, it places biological and regenerative practices within a
framework of diagnosis, measurement, traceability, risk management and commercial decision-
making. Farmers are encouraged to establish baselines, identify constraints, select interventions
deliberately, monitor results and adjust management according to evidence.

A farmer may seek to reduce dependence on purchased fertilisers, pesticides or other external inputs, but
this should occur only when replacement systems are technically sound and capable of delivering
predictable crop performance. Biological inputs must be viable and correctly stored. Compost must be
mature. Biochar must be properly produced and applied. Cover crops must serve defined functions.
Botanical pest-control products must be assessed for efficacy and phytotoxicity. Irrigation must respond to
soil moisture, crop stage and weather rather than habit alone. Livestock integration must improve nutrient
cycling without causing compaction, overgrazing or food-safety risks.

The same discipline applies after harvest. A regenerative production system loses much of its value if
poor hygiene, inadequate drying, contamination, weak traceability or unsuitable storage destroys product
guality. Modern regenerative agriculture must therefore connect soil health to product quality, product
guality to compliance, compliance to markets, and markets to farm profitability.

For this reason, the records and monitoring tools contained throughout this manuscript are not
administrative extras. They are part of the management system. Soil-health baselines, compost logs,
biological-input registers, irrigation records, biodiversity audits, crop-rotation plans, traceability records,
budgets and KPI scorecards create the evidence required to determine whether the farm is actually
improving.

The objective is not to make agriculture look regenerative. The objective is to build farming systems that
become progressively more biologically functional, water-efficient, productive, resilient, traceable
and commercially viable.

Regeneration must therefore be understood as a managed transition:
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Measure the farm — understand the system — improve biological function — protect resources —
maintain production — verify quality — control risk — strengthen profitability — measure again.

That is the philosophy of this manuscript. Regenerative agriculture is not a retreat from science,
technology or commercial agriculture. It is an attempt to integrate them more intelligently with the
biological systems upon which agriculture ultimately depends.
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How to Use This Manual

This manual is designed as a practical regenerative agriculture management system, not simply as a
book to read. Each chapter moves from understanding — application — measurement —
improvement, helping the farmer convert regenerative principles into measurable field and business
results.

@) 1. UNDERSTAND THE SYSTEM

Begin with the chapter opener. It explains the purpose of the topic, how it connects with the wider farm
system and why it matters for soil health, productivity, resilience and profitability.

S 2. UNDERSTAND THE SCIENCE

Use the Science & Management section to identify the critical variables that must be understood and
controlled — including soil biology, water, nutrients, organic matter, crop diversity, pest pressure, climate
and farm economics.

@) 3. TURN KNOWLEDGE INTO ACTION
Use the Field Implementation Table to translate principles into practical actions:

WHAT TO DO —- HOW TO DO IT — WHEN TO DO IT — WHAT TO MEASURE — WHAT RESULT TO
EXPECT

@ 4. TEST YOUR UNDERSTANDING

Complete the case exercise, review questions and farm checklist. These tools help determine whether
the principles can be applied to real farm conditions rather than understood only in theory.

@) 5. RECORD THE EVIDENCE

Use the appendices to document what happens on the farm — from soil testing and compost production
to irrigation, biological inputs, biodiversity, traceability, hygiene, budgets and performance indicators.

These records provide evidence for:

Farm Management ¢ Audits ¢ Certification « Buyer Compliance * Traceability * Investment Decisions
e Continuous Improvement

(8] CORE MANAGEMENT PRINCIPLE
¢ REGENERATIVE MANAGEMENT CYCLE

OBSERVE

Understand what is happening in the soil, crop, water, biodiversity and business.
® DIAGNOSE

Identify the real constraint before choosing an intervention.

@ DESIGN

BIO-ORGANIC & REGENERATIVE AGRICULTURE - 2026 PROFESSIONAL EDITION



Select the most appropriate biological, physical, technological and management response.

& IMPLEMENT

Apply the practice correctly and document what was done.

MEASURE

Monitor soil, crop, environmental and financial results.

I LEARN

Compare results with the baseline, target and expected outcome.

& IMPROVE

Correct weaknesses, strengthen successful practices and scale what works.

OBSERVE — DIAGNOSE — DESIGN — IMPLEMENT — MEASURE — LEARN — IMPROVE
Regeneration is not a one-time input, product or label. It is a continuous management process.
The objective of this manual is therefore simple:

HEALTHIER SOIL — STRONGER CROPS — BETTER RESOURCE EFFICIENCY — QUALITY
PRODUCTS — STRONGER FARM ECONOMICS — GREATER RESILIENCE

Learn it. Apply it. Record it. Measure it. Improve it.
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FOUNDATIONS OF

kialballl BI10-ORGANIC AND REGENERATIVE AGRICULTURE

BUILDING LIVING SOIL. GROWING RESILIENT FARMS. CREATING LASTING VALUE.

N v
REGENERATIVE BIO-ORGANIC
PRINCIPLES SYSTEMS

Work with nature Use biological
to restore and inputs and natural
renew ecosystems. processes for
healthy growth.

4

COVER CROPS S

PROFITABILITY

Healthy Soil
Resj[ient Farms RESOURCE
THINKING Sustainable Returns EFFICIENCY

Maximize output
while minimizing
waste and
depletion.

SOIL BIOLOGY Every component

of the farm works
in harmony.

SOIL-FIRST
MANAGEMENT

MICROBIAL LIFE

Healthy soil is the
foundiation of

SOIL STRUCTURE BN productive farms.

Chapter Focus

Foundations of Bio-Organic and Regenerative Agriculture is approached as a whole-farm management discipline.
The objective is to understand the underlying biological and operational processes, identify measurable indicators
and implement practices that improve productivity, resilience and profitability together.
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1.1 Science and Management Foundations

This chapter examines foundations of bio-organic and regenerative agriculture through six linked
management variables. Each variable should be assessed in relation to crop requirements, soil condition,
climate, labour, market obligations and available capital. The goal is not simply to adopt a practice, but to
understand why it works, when it is appropriate and how performance will be verified.

1.1.1 Regenerative Principles

Regenerative Principles is a core design variable in foundations of bio-organic and regenerative
agriculture. The farmer should define the desired function, select an appropriate practice, document what
was done and measure the result over time rather than relying on assumptions.

1.1.2 Bio-Organic Systems

Bio-Organic Systems contributes to nutrient cycling and soil conditioning when source, maturity,
contamination risk and application rate are controlled. The practical objective is to recycle resources while
maintaining predictable crop nutrition and food-safety safeguards.

1.1.3 Whole-Farm Thinking

Whole-Farm Thinking is a core design variable in foundations of bio-organic and regenerative agriculture.
The farmer should define the desired function, select an appropriate practice, document what was done
and measure the result over time rather than relying on assumptions.

1.1.4 Soil-First Management

Soil-First Management is treated as a diagnostic variable rather than an isolated target. In foundations of
bio-organic and regenerative agriculture, managers should establish a baseline, identify the biological or
physical process influencing it, and choose interventions that improve function without creating a new
constraint.

1.1.5 Resource Efficiency

Resource Efficiency is a core design variable in foundations of bio-organic and regenerative agriculture.
The farmer should define the desired function, select an appropriate practice, document what was done
and measure the result over time rather than relying on assumptions.

1.1.6 Profitability

Profitability connects ecological performance to commercial viability. A regenerative practice must be
costed, scheduled and measured so that soil improvement and resilience translate into competitive yields,
guality, margins and market access.

Key Evidence Questions

o What baseline measurement describes current regenerative principles performance?

e Which limiting factor has the greatest influence on bio-organic systems?

e How will the farm monitor changes in whole-farm thinking across the season?

¢ What unintended agronomic, food-safety or financial risk could the intervention create?
e What result would justify continuing, scaling or discontinuing the practice?
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1.2 Field Implementation Framework

Management Area
Regenerative Principles

| Field Action

Inspect the farm
condition, set a target
and implement a
controlled regenerative
principles action.

| Record / Evidence
Regenerative Principles
observation / activity
record

' Performance Indicator
Trend versus baseline
and target

Bio-Organic Systems

Inspect the farm
condition, set a target
and implement a
controlled bio-organic
systems action.

Bio-Organic Systems
observation / activity
record

Trend versus baseline
and target

Whole-Farm Thinking

Inspect the farm
condition, set a target
and implement a
controlled whole-farm
thinking action.

Whole-Farm Thinking
observation / activity
record

Trend versus baseline
and target

Soil-First Management

Inspect the farm
condition, set a target
and implement a
controlled soil-first
management action.

Soil-First Management
observation / activity
record

Trend versus baseline
and target

Resource Efficiency

Inspect the farm
condition, set a target
and implement a
controlled resource
efficiency action.

Resource Efficiency
observation / activity
record

Trend versus baseline
and target

Profitability

Inspect the farm
condition, set a target
and implement a
controlled profitability
action.

Profitability observation
/ activity record

Trend versus baseline
and target

Implementation Sequence
Define the management problem and desired farm function.

Collect baseline observations and measurements.

Choose an intervention compatible with crop, soil, climate and certification requirements.

Trial the practice at manageable scale where uncertainty is high.

Record inputs, timing, rates, labour and field conditions.

Measure biological, agronomic and financial outcomes.

Standardise only after results are repeatable.
Commercial Discipline

A regenerative intervention should ultimately improve at least one of the following without materially damaging the
others: yield stability, product quality, resource efficiency, input risk, soil function, resilience, labour efficiency or

profitability.
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1.3 Applied Case and Professional Review

Applied Case

A diversified commercial farm is evaluating its approach to foundations of bio-organic and regenerative
agriculture. Management has observed inconsistent crop performance, rising input costs and variation
between fields. The farm decides to establish a baseline, select two priority indicators, implement a
documented intervention on a defined block and compare the result with its existing practice. The team
also records labour, material cost, yield, quality and any unintended effects.

Decision Exercise

¢ Identify two measurements you would collect before changing regenerative principles.

e Propose a low-risk trial involving bio-organic systems or whole-farm thinking.

e Define the control or comparison needed to judge the result.

o List one food-safety or certification risk that must be checked.

e State the commercial KPI that would determine whether the intervention should be scaled.

Chapter Review Questions
1. Define regenerative principles in practical farm-management terms.

2. Explain how bio-organic systems can influence crop performance.

3. What records are required to manage whole-farm thinking professionally?

4. How could poor management of soil-first management create unintended consequences?
5. Which indicator would you use to monitor resource efficiency?

6. How does profitability connect ecological management to profitability?

Chapter Checklist

e Baseline established

¢ Risk and compliance check completed
e Practice documented

e Field observations recorded

e Agronomic result measured

e Cost and labour measured

e Management decision recorded
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CHAPTER 2 | SOIL AS A LIVING ECOSYSTEM

!
Y

U
o

PLANTS
Provide energy
through roots
and residues.

SOIL FAUNA

Break down residues,
aerate soil and

cycle nutrients.

MICROBES |
Decompose organic 4
matter and release
nutrients.

SOIL STRUCTURE
Creates pore spaces
for air and water
movement.

.}

WATER
Infiltrates and is
stored for plant
use.

“ N 4 > 2
1 d
A B
4d

BIOLOGICAL FUNCTION

Soil life processes organic
matter and cycles nutrients.

Chapter Focus

Soil as a Living Ecosystem is approached as a whole-farm management discipline. The objective is to understand

V)

A network of organisms
that drive nutrient
cycling and support
plant health.

AGGREGATION

Stable aggregates
improve structure,
infiltration and
erosion resistance

MANAGEMENT ACTION

Conserve, enhance and
work with natural processes.

Healthy Soil. Healthy Plants. Healthy Planet. (V4

ROOTS AND
RHIZOSPHERE

Roots feed soil life
and shape a rich
rhizosphere

‘ ’ C &,.environment.

BEY Tl
o /!
e o . .

ECOSYSTEM
SERVICES

Soil provides essential y
services that sustain
life and productivity. ORGANIC MATTER
The foundation
of fertility, water
holding and
resilience.

POROSITY

Pore spaces allow
air, water and roots
to move and thrive.

SUSTAINABLE OUTCOMES
Healthy soils, productive farms,
and resilient ecosystems.

the underlying biological and operational processes, identify measurable indicators and implement practices that
improve productivity, resilience and profitability together.
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2.1 Science and Management Foundations

This chapter examines soil as a living ecosystem through six linked management variables. Each variable
should be assessed in relation to crop requirements, soil condition, climate, labour, market obligations and
available capital. The goal is not simply to adopt a practice, but to understand why it works, when it is
appropriate and how performance will be verified.

2.1.1 Soil Food Web

Soil Food Web is treated as a diagnostic variable rather than an isolated target. In soil as a living
ecosystem, managers should establish a baseline, identify the biological or physical process influencing it,
and choose interventions that improve function without creating a new constraint.

2.1.2 Roots And Rhizosphere

Roots And Rhizosphere is a core design variable in soil as a living ecosystem. The farmer should define
the desired function, select an appropriate practice, document what was done and measure the result
over time rather than relying on assumptions.

2.1.3 Aggregation

Aggregation is a core design variable in soil as a living ecosystem. The farmer should define the desired
function, select an appropriate practice, document what was done and measure the result over time rather
than relying on assumptions.

2.1.4 Porosity

Porosity is a core design variable in soil as a living ecosystem. The farmer should define the desired
function, select an appropriate practice, document what was done and measure the result over time rather
than relying on assumptions.

2.1.5 Organic Matter

Organic Matter contributes to nutrient cycling and soil conditioning when source, maturity, contamination
risk and application rate are controlled. The practical objective is to recycle resources while maintaining
predictable crop nutrition and food-safety safeguards.

2.1.6 Ecosystem Services

Ecosystem Services is a core design variable in soil as a living ecosystem. The farmer should define the
desired function, select an appropriate practice, document what was done and measure the result over
time rather than relying on assumptions.

Key Evidence Questions

¢ What baseline measurement describes current soil food web performance?

e Which limiting factor has the greatest influence on roots and rhizosphere?

o How will the farm monitor changes in aggregation across the season?

¢ What unintended agronomic, food-safety or financial risk could the intervention create?
e What result would justify continuing, scaling or discontinuing the practice?
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2.2 Field Implementation Framework

Management Area
Soil Food Web

Field Action

Inspect the farm
condition, set a target
and implement a
controlled soil food web
action.

| Record / Evidence
Soil Food Web
observation / activity
record

' Performance Indicator
Trend versus baseline
and target

Roots And Rhizosphere

Inspect the farm
condition, set a target
and implement a
controlled roots and
rhizosphere action.

Roots And Rhizosphere
observation / activity
record

Trend versus baseline
and target

Aggregation Inspect the farm Aggregation Trend versus baseline
condition, set a target observation / activity and target
and implement a record
controlled aggregation
action.
Porosity Inspect the farm Porosity observation / Trend versus baseline

condition, set a target
and implement a
controlled porosity
action.

activity record

and target

Organic Matter

Inspect the farm
condition, set a target
and implement a
controlled organic
matter action.

Organic Matter
observation / activity
record

Trend versus baseline
and target

Ecosystem Services

Inspect the farm
condition, set a target
and implement a
controlled ecosystem
services action.

Ecosystem Services
observation / activity
record

Trend versus baseline
and target

Implementation Sequence

Define the management problem and desired farm function.
Collect baseline observations and measurements.
Choose an intervention compatible with crop, soil, climate and certification requirements.
Trial the practice at manageable scale where uncertainty is high.
Record inputs, timing, rates, labour and field conditions.
Measure biological, agronomic and financial outcomes.
Standardise only after results are repeatable.

Commercial Discipline

A regenerative intervention should ultimately improve at least one of the following without materially damaging the
others: yield stability, product quality, resource efficiency, input risk, soil function, resilience, labour efficiency or

profitability.
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2.3 Applied Case and Professional Review

Applied Case

A diversified commercial farm is evaluating its approach to soil as a living ecosystem. Management has
observed inconsistent crop performance, rising input costs and variation between fields. The farm decides
to establish a baseline, select two priority indicators, implement a documented intervention on a defined
block and compare the result with its existing practice. The team also records labour, material cost, yield,
guality and any unintended effects.

Decision Exercise

¢ Identify two measurements you would collect before changing soil food web.

e Propose a low-risk trial involving roots and rhizosphere or aggregation.

e Define the control or comparison needed to judge the result.

e List one food-safety or certification risk that must be checked.

e State the commercial KPI that would determine whether the intervention should be scaled.

Chapter Review Questions
1. Define soil food web in practical farm-management terms.

2. Explain how roots and rhizosphere can influence crop performance.

3. What records are required to manage aggregation professionally?

4. How could poor management of porosity create unintended consequences?
5. Which indicator would you use to monitor organic matter?

6. How does ecosystem services connect ecological management to profitability?

Chapter Checklist

e Baseline established

¢ Risk and compliance check completed
e Practice documented

e Field observations recorded

e Agronomic result measured

e Cost and labour measured

e Management decision recorded
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APTER 3 SOIL BIOLOGY AND THE MICROBIOME

2 Tiny organisms. Massive impact. The living engine of healthy soil. v&

o 2
BACTERIA ®»2 }&

Break down organic BACTERIA FUNGI
matter, cycle nutrients [¥5 Nutrient cycling, Decompose organic
and support Sk nitrogen fixation, matter, form soil
plant growth. decomposition and structure and support
S =, plant growth plants through
promotion. mycorrhizae.
FUNGI

Decompose complex
materials and build
soil structure

(hyphae network). = MICROBIAL
PROTOZOA § BALANCE 7%::

3 ’ Adi d bal d
Fedontacteia | 4 PROTOZOA icrdlietiiies MYCORRHIZAE

and regulate

microbial 2 h
populations. < and release nutrients productivity. Sl oatance nitbent

in plant-available and water uptake
forms. and stress

MYCORRHIZAE s . NEMATODES % tolerance.
Extend root reach, " 3 Grazers and )
improve nutrientand | - regulators of the NEMATODES

water uptake, and soil food web.
enhance resilience.

Consume bacteria soil health and Symbiotic fungi

Essential for nutrient

cycling and population
" 52 : y balance in the

A DIVERSE SOIL MICROBIOME = RESILIENT SOILS AND PRODUCTIVE PLANTS . soil food web.

BIOLOGICAL FUNCTION MANAGFMENT ACTION . HEALTHY SOIL OUTCOME
Microorganisms perform essential —’ Support diversity, feed the soil, —’ Enhanced fertility, structure,

roles in the soil ecosystem. minimize disturbance and resilience and sustainable
build organic matter. productivity.

Chapter Focus

Soil Biology and the Microbiome is approached as a whole-farm management discipline. The objective is to
understand the underlying biological and operational processes, identify measurable indicators and implement
practices that improve productivity, resilience and profitability together.
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3.1 Science and Management Foundations

This chapter examines soil biology and the microbiome through six linked management variables. Each
variable should be assessed in relation to crop requirements, soil condition, climate, labour, market
obligations and available capital. The goal is not simply to adopt a practice, but to understand why it
works, when it is appropriate and how performance will be verified.

3.1.1 Bacteria

Bacteria is a core design variable in soil biology and the microbiome. The farmer should define the desired
function, select an appropriate practice, document what was done and measure the result over time rather
than relying on assumptions.

3.1.2 Fungi

Fungi is a core design variable in soil biology and the microbiome. The farmer should define the desired
function, select an appropriate practice, document what was done and measure the result over time rather
than relying on assumptions.

3.1.3 Protozoa

Protozoa is a core design variable in soil biology and the microbiome. The farmer should define the
desired function, select an appropriate practice, document what was done and measure the result over
time rather than relying on assumptions.

3.1.4 Nematodes

Nematodes is a core design variable in soil biology and the microbiome. The farmer should define the
desired function, select an appropriate practice, document what was done and measure the result over
time rather than relying on assumptions.

3.1.5 Mycorrhizae

Mycorrhizae is a core design variable in soil biology and the microbiome. The farmer should define the
desired function, select an appropriate practice, document what was done and measure the result over
time rather than relying on assumptions.

3.1.6 Microbial Balance

Microbial Balance is a core design variable in soil biology and the microbiome. The farmer should define
the desired function, select an appropriate practice, document what was done and measure the result
over time rather than relying on assumptions.

Key Evidence Questions

o What baseline measurement describes current bacteria performance?

e Which limiting factor has the greatest influence on fungi?

e How will the farm monitor changes in protozoa across the season?

¢ What unintended agronomic, food-safety or financial risk could the intervention create?
e What result would justify continuing, scaling or discontinuing the practice?
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3.2 Field Implementation Framework

Management Area
Bacteria

Field Action

Inspect the farm
condition, set a target
and implement a
controlled bacteria
action.

| Record / Evidence
Bacteria observation /
activity record

Performance Indicator
Trend versus baseline
and target

Fungi Inspect the farm Fungi observation / Trend versus baseline
condition, set a target activity record and target
and implement a
controlled fungi action.
Protozoa Inspect the farm Protozoa observation/ | Trend versus baseline
condition, set a target activity record and target
and implement a
controlled protozoa
action.
Nematodes Inspect the farm Nematodes observation | Trend versus baseline

condition, set a target
and implement a
controlled nematodes
action.

/ activity record

and target

Mycorrhizae

Inspect the farm
condition, set a target
and implement a
controlled mycorrhizae
action.

Mycorrhizae
observation / activity
record

Trend versus baseline
and target

Microbial Balance

Inspect the farm
condition, set a target
and implement a
controlled microbial
balance action.

Microbial Balance
observation / activity
record

Trend versus baseline
and target

Implementation Sequence

Define the management problem and desired farm function.
Collect baseline observations and measurements.
Choose an intervention compatible with crop, soil, climate and certification requirements.
Trial the practice at manageable scale where uncertainty is high.
Record inputs, timing, rates, labour and field conditions.
Measure biological, agronomic and financial outcomes.
Standardise only after results are repeatable.

Commercial Discipline

A regenerative intervention should ultimately improve at least one of the following without materially damaging the
others: yield stability, product quality, resource efficiency, input risk, soil function, resilience, labour efficiency or

profitability.
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3.3 Applied Case and Professional Review

Applied Case

A diversified commercial farm is evaluating its approach to soil biology and the microbiome. Management
has observed inconsistent crop performance, rising input costs and variation between fields. The farm
decides to establish a baseline, select two priority indicators, implement a documented intervention on a
defined block and compare the result with its existing practice. The team also records labour, material
cost, yield, quality and any unintended effects.

Decision Exercise

¢ |dentify two measurements you would collect before changing bacteria.

e Propose a low-risk trial involving fungi or protozoa.

e Define the control or comparison needed to judge the result.

o List one food-safety or certification risk that must be checked.

e State the commercial KPI that would determine whether the intervention should be scaled.

Chapter Review Questions
1. Define bacteria in practical farm-management terms.

2. Explain how fungi can influence crop performance.

3. What records are required to manage protozoa professionally?

4. How could poor management of nematodes create unintended consequences?
5. Which indicator would you use to monitor mycorrhizae?

6. How does microbial balance connect ecological management to profitability?

Chapter Checklist

e Baseline established

¢ Risk and compliance check completed
e Practice documented

e Field observations recorded

e Agronomic result measured

e Cost and labour measured

e Management decision recorded
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TEXTURE
The relative proportions
of sand, silt and clay

affect water holding
and nutrient retention.

STRUCTURE

Stable aggregates
improve aeration,
water infiltration and
root penetration.

COMPACTION
Limits root growth,
reduces pore space,
and restricts water
and air movement.

pH

Controls nutrient
availability and
microbial activity.
Most crops prefer
pH 6.0 -7.0.

CEC

Cation Exchange Capacity
measures the soil's ability
to hold and supply
essential nutrients.

SALINITY
Excess salts reduce
water uptake, harm
plant growth and

lower yields.

BIOLOGICAL FUNCTION

Soil properties support root growth,
nutrient cycling and biological activity.

Chapter Focus

SOIL PHYSICAL AND CHEMICAL HEALTH

w0 Balanced soil properties. Strong roots. Healthy crops. 07

\

43
MANAGEMENT ACTION

Manage texture, structure, compaction, »
pH, CEC and salinity through best
management practices.

TEXTURE

Determines water
holding capacity, aeration

and nutrient retention
in the soil.

o * L] .
Soil compaction
reduces pore space,
pH | limits root growthand £ SALINITY
A balanced pH water infiltration. £ High salt levels
ensures optimal / impair plant growth
nutrient availability and reduce soil

ELL m_ic!'obial productivity.
activi

STRUCTURE

Stable soil aggregates
create pore spaces
for air, water and
root growth.

Higher CEC means
the soil can hold more
nutrients and supply
them to plants. 4

HEALTHY SOIL OUTCOME
Improved soil health leads to better
root development, higher yields and
sustainable productivity.

Soil Physical and Chemical Health is approached as a whole-farm management discipline. The objective is to
understand the underlying biological and operational processes, identify measurable indicators and implement
practices that improve productivity, resilience and profitability together.
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4.1 Science and Management Foundations

This chapter examines soil physical and chemical health through six linked management variables. Each
variable should be assessed in relation to crop requirements, soil condition, climate, labour, market
obligations and available capital. The goal is not simply to adopt a practice, but to understand why it
works, when it is appropriate and how performance will be verified.

4.1.1 Texture

Texture is treated as a diagnostic variable rather than an isolated target. In soil physical and chemical
health, managers should establish a baseline, identify the biological or physical process influencing it, and
choose interventions that improve function without creating a new constraint.

4.1.2 Structure

Structure is treated as a diagnostic variable rather than an isolated target. In soil physical and chemical
health, managers should establish a baseline, identify the biological or physical process influencing it, and
choose interventions that improve function without creating a new constraint.

4.1.3 Ph

Ph is a core design variable in soil physical and chemical health. The farmer should define the desired
function, select an appropriate practice, document what was done and measure the result over time rather
than relying on assumptions.

4.1.4 Cec

Cec is treated as a diagnostic variable rather than an isolated target. In soil physical and chemical health,
managers should establish a baseline, identify the biological or physical process influencing it, and choose
interventions that improve function without creating a new constraint.

4.1.5 Salinity

Salinity is treated as a diagnostic variable rather than an isolated target. In soil physical and chemical
health, managers should establish a baseline, identify the biological or physical process influencing it, and
choose interventions that improve function without creating a new constraint.

4.1.6 Compaction

Compaction is a core design variable in soil physical and chemical health. The farmer should define the
desired function, select an appropriate practice, document what was done and measure the result over
time rather than relying on assumptions.

Key Evidence Questions

¢ What baseline measurement describes current texture performance?

e Which limiting factor has the greatest influence on structure?

e How will the farm monitor changes in pH across the season?

¢ What unintended agronomic, food-safety or financial risk could the intervention create?
e What result would justify continuing, scaling or discontinuing the practice?
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4.2 Field Implementation Framework

Management Area
Texture

Field Action

Inspect the farm
condition, set a target
and implement a
controlled texture
action.

| Record / Evidence
Texture observation /
activity record

Performance Indicator
Trend versus baseline
and target

Structure Inspect the farm Structure observation/ | Trend versus baseline
condition, set a target activity record and target
and implement a
controlled structure
action.
Ph Inspect the farm Ph observation / activity | Trend versus baseline
condition, set a target record and target
and implement a
controlled ph action.
Cec Inspect the farm Cec observation / Trend versus baseline
condition, set a target activity record and target
and implement a
controlled cec action.
Salinity Inspect the farm Salinity observation / Trend versus baseline
condition, set a target activity record and target
and implement a
controlled salinity
action.
Compaction Inspect the farm Compaction Trend versus baseline

condition, set a target
and implement a
controlled compaction
action.

observation / activity
record

and target

Implementation Sequence

Define the management problem and desired farm function.
Collect baseline observations and measurements.
Choose an intervention compatible with crop, soil, climate and certification requirements.
Trial the practice at manageable scale where uncertainty is high.
Record inputs, timing, rates, labour and field conditions.
Measure biological, agronomic and financial outcomes.
Standardise only after results are repeatable.

Commercial Discipline

A regenerative intervention should ultimately improve at least one of the following without materially damaging the
others: yield stability, product quality, resource efficiency, input risk, soil function, resilience, labour efficiency or

profitability.
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4.3 Applied Case and Professional Review

Applied Case

A diversified commercial farm is evaluating its approach to soil physical and chemical health.
Management has observed inconsistent crop performance, rising input costs and variation between fields.
The farm decides to establish a baseline, select two priority indicators, implement a documented
intervention on a defined block and compare the result with its existing practice. The team also records
labour, material cost, yield, quality and any unintended effects.

Decision Exercise

¢ Identify two measurements you would collect before changing texture.

e Propose a low-risk trial involving structure or pH.

e Define the control or comparison needed to judge the result.

o List one food-safety or certification risk that must be checked.

e State the commercial KPI that would determine whether the intervention should be scaled.

Chapter Review Questions
1. Define texture in practical farm-management terms.

2. Explain how structure can influence crop performance.

3. What records are required to manage pH professionally?

4. How could poor management of CEC create unintended consequences?
5. Which indicator would you use to monitor salinity?

6. How does compaction connect ecological management to profitability?

Chapter Checklist

e Baseline established

¢ Risk and compliance check completed
e Practice documented

e Field observations recorded

e Agronomic result measured

e Cost and labour measured

e Management decision recorded
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SAMPLING DESIGN

Collect representative
soil samples from the
right depth, time and

location.

LABORATORY TESTS

Analyze soil for physical,
chemical and biological
properties using

reliable methods.

pH INTERPR|

Determine soil acidity
or alkalinity and its
impact on nutrient
availability.

NUTRIENT LEVELS
Identify macro and
micronutrient levels
essential for optimal
EN growﬂ].

ORGANIC CARBON
Assess organic matter
content to evaluate soil
fertility and carbon
storage potential.

SAMPLE

Collect soil samples
systematically
from the field.

N
LABORATORY
SAMPLING DESIGN TESTS
Collect the right
sample from the
right place. 1

Analyze key soil
B properties in the
B laboratory.

ACTION PLANS

Use test results to

pHINTERPRETATION R covelop targeted Measure organic

management
Interpret pH to : gen # carbon for soil
improve nutrient Ry, strategl. - health and

availability and = sustainability.

ORGANIC CARBON

000
NUTRIENT LEVELS
Understand nutrient
levels to meet crop
requirements.

ANALYZE INTERPRET ACT

Conduct laboratory % Interpret results to _;} Implement action plans
tests for accurate understand soil for improved soil health
data. conditions. and productivity.

RIGHT SAMPLE * RIGHT TEST e RIGHT INTERPRETATION ¢ RIGHT ACTION « BETTER SOIL « BETTER YIELDS

Chapter Focus

Soil Testing, Sampling and Interpretation is approached as a whole-farm management discipline. The objective is
to understand the underlying biological and operational processes, identify measurable indicators and implement
practices that improve productivity, resilience and profitability together.
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5.1 Science and Management Foundations

This chapter examines soil testing, sampling and interpretation through six linked management variables.
Each variable should be assessed in relation to crop requirements, soil condition, climate, labour, market
obligations and available capital. The goal is not simply to adopt a practice, but to understand why it
works, when it is appropriate and how performance will be verified.

5.1.1 Sampling Design

Sampling Design is a core design variable in soil testing, sampling and interpretation. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

5.1.2 Laboratory Tests

Laboratory Tests is a core design variable in soil testing, sampling and interpretation. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

5.1.3 Ph Interpretation

Ph Interpretation is a core design variable in soil testing, sampling and interpretation. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

5.1.4 Nutrient Levels

Nutrient Levels is a core design variable in soil testing, sampling and interpretation. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

5.1.5 Organic Carbon

Organic Carbon contributes to nutrient cycling and soil conditioning when source, maturity, contamination
risk and application rate are controlled. The practical objective is to recycle resources while maintaining
predictable crop nutrition and food-safety safeguards.

5.1.6 Action Plans

Action Plans is a core design variable in soil testing, sampling and interpretation. The farmer should define
the desired function, select an appropriate practice, document what was done and measure the result
over time rather than relying on assumptions.

Key Evidence Questions

o What baseline measurement describes current sampling design performance?

e Which limiting factor has the greatest influence on laboratory tests?

e How will the farm monitor changes in pH interpretation across the season?

¢ What unintended agronomic, food-safety or financial risk could the intervention create?
e What result would justify continuing, scaling or discontinuing the practice?
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5.2 Field Implementation Framework

Management Area

Sampling Design

Field Action

Inspect the farm
condition, set a target
and implement a
controlled sampling
design action.

| Record / Evidence
Sampling Design
observation / activity
record

Performance Indicator
Trend versus baseline
and target

Laboratory Tests

Inspect the farm
condition, set a target
and implement a
controlled laboratory
tests action.

Laboratory Tests
observation / activity
record

Trend versus baseline
and target

Ph Interpretation

Inspect the farm
condition, set a target
and implement a
controlled ph
interpretation action.

Ph Interpretation
observation / activity
record

Trend versus baseline
and target

Nutrient Levels

Inspect the farm
condition, set a target
and implement a
controlled nutrient
levels action.

Nutrient Levels
observation / activity
record

Trend versus baseline
and target

Organic Carbon

Inspect the farm
condition, set a target
and implement a
controlled organic
carbon action.

Organic Carbon
observation / activity
record

Trend versus baseline
and target

Action Plans

Inspect the farm
condition, set a target
and implement a
controlled action plans
action.

Action Plans
observation / activity
record

Trend versus baseline
and target

Implementation Sequence

Define the management problem and desired farm function.
Collect baseline observations and measurements.

Choose an intervention compatible with crop, soil, climate and certification requirements.
Trial the practice at manageable scale where uncertainty is high.
Record inputs, timing, rates, labour and field conditions.
Measure biological, agronomic and financial outcomes.
Standardise only after results are repeatable.

Commercial Discipline

A regenerative intervention should ultimately improve at least one of the following without materially damaging the
others: yield stability, product quality, resource efficiency, input risk, soil function, resilience, labour efficiency or

profitability.
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5.3 Applied Case and Professional Review

Applied Case

A diversified commercial farm is evaluating its approach to soil testing, sampling and interpretation.
Management has observed inconsistent crop performance, rising input costs and variation between fields.
The farm decides to establish a baseline, select two priority indicators, implement a documented
intervention on a defined block and compare the result with its existing practice. The team also records
labour, material cost, yield, quality and any unintended effects.

Decision Exercise

¢ Identify two measurements you would collect before changing sampling design.

e Propose a low-risk trial involving laboratory tests or pH interpretation.

e Define the control or comparison needed to judge the result.

e List one food-safety or certification risk that must be checked.

e State the commercial KPI that would determine whether the intervention should be scaled.

Chapter Review Questions
1. Define sampling design in practical farm-management terms.

2. Explain how laboratory tests can influence crop performance.

3. What records are required to manage pH interpretation professionally?

4. How could poor management of nutrient levels create unintended consequences?
5. Which indicator would you use to monitor organic carbon?

6. How does action plans connect ecological management to profitability?

Chapter Checklist

e Baseline established

¢ Risk and compliance check completed
e Practice documented

e Field observations recorded

e Agronomic result measured

e Cost and labour measured

e Management decision recorded
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ORGANIC MATTER, HUMUS AND SOIL CARBON

7 Build organic matter. Store carbon. Strengthen soil for generations. «@

I
@
CARBON CYCLE

Plants capture CO,
and convert it to organic
carbon in the soil.

&

HUMUS FORMATION
Organic materials break
down to form humus,
improving soil structure
and water holding

CARBON CYCLE
Plants capture CO,
from the atmosphere
and add organic
carbon to the soil.

HUMUS FORMATION
Decomposition of organic
materials forms humus,
improving soil structure
and fertility.

RESIDUE MANAGEMENT
Managing crop residues
adds organic matter,
protects soil and feeds

soil life.

N / ,//

RESIDUE
MANAGEMENT
Return and manage

residues to add organic
matter and protect
the soil.

CARBON SEQUESTRATION
Carbon is stored in the

soil as stable organic
matter and biochar,
reducing emissions.

SOC MONITORING

SOIL RESILIENCE

Healthy organic matter
builds fertile, resilient
soils that support

life and productivity.

CARBON SEQUESTRATION

capacity.

SOC MONITORING

Monitor Soil Organic
Carbon to measure

soil health and track
improvement.

Regular Soil Organic Carbon
(SOC) monitoring tracks
changes and guides
management decisions.

Store carbon in stable
soil organic matter
and biochar.

. BUILD

| Add organic matter

) through residues,
compost and cover crops.

TRANSFORM

| Build humus and
improve soil structure
and fertility.

STORE

Sequester carbon

in stable soil organic
matter and biochar.

SUSTAIN

Monitor, manage and
protect soil carbon for
a sustainable future.

=3

MORE ORGANIC MATTER  STRONGER HUMUS < MORE CARBON STORED e HEALTHIER SOILS < BETTER YIELDS

Chapter Focus

Organic Matter, Humus and Soil Carbon is approached as a whole-farm management discipline. The objective is
to understand the underlying biological and operational processes, identify measurable indicators and implement
practices that improve productivity, resilience and profitability together.
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6.1 Science and Management Foundations

This chapter examines organic matter, humus and soil carbon through six linked management variables.
Each variable should be assessed in relation to crop requirements, soil condition, climate, labour, market
obligations and available capital. The goal is not simply to adopt a practice, but to understand why it
works, when it is appropriate and how performance will be verified.

6.1.1 Carbon Cycle

Carbon Cycle contributes to nutrient cycling and soil conditioning when source, maturity, contamination
risk and application rate are controlled. The practical objective is to recycle resources while maintaining
predictable crop nutrition and food-safety safeguards.

6.1.2 Humus Formation

Humus Formation contributes to nutrient cycling and soil conditioning when source, maturity,
contamination risk and application rate are controlled. The practical objective is to recycle resources while
maintaining predictable crop nutrition and food-safety safeguards.

6.1.3 Residue Management

Residue Management is a core design variable in organic matter, humus and soil carbon. The farmer
should define the desired function, select an appropriate practice, document what was done and measure
the result over time rather than relying on assumptions.

6.1.4 Carbon Sequestration

Carbon Sequestration contributes to nutrient cycling and soil conditioning when source, maturity,
contamination risk and application rate are controlled. The practical objective is to recycle resources while
maintaining predictable crop nutrition and food-safety safeguards.

6.1.5 Soc Monitoring

Soc Monitoring is a core design variable in organic matter, humus and soil carbon. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

6.1.6 Soil Resilience

Soil Resilience is treated as a diagnostic variable rather than an isolated target. In organic matter, humus
and soil carbon, managers should establish a baseline, identify the biological or physical process
influencing it, and choose interventions that improve function without creating a new constraint.

Key Evidence Questions

¢ What baseline measurement describes current carbon cycle performance?

e Which limiting factor has the greatest influence on humus formation?

e How will the farm monitor changes in residue management across the season?

¢ What unintended agronomic, food-safety or financial risk could the intervention create?
e What result would justify continuing, scaling or discontinuing the practice?
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6.2 Field Implementation Framework

Management Area
Carbon Cycle

| Field Action

Inspect the farm
condition, set a target
and implement a
controlled carbon cycle
action.

| Record / Evidence
Carbon Cycle
observation / activity
record

' Performance Indicator
Trend versus baseline
and target

Humus Formation

Inspect the farm
condition, set a target
and implement a
controlled humus
formation action.

Humus Formation
observation / activity
record

Trend versus baseline
and target

Residue Management

Inspect the farm
condition, set a target
and implement a
controlled residue
management action.

Residue Management
observation / activity
record

Trend versus baseline
and target

Carbon Sequestration

Inspect the farm
condition, set a target
and implement a
controlled carbon
sequestration action.

Carbon Sequestration
observation / activity
record

Trend versus baseline
and target

Soc Monitoring

Inspect the farm
condition, set a target
and implement a
controlled soc
monitoring action.

Soc Monitoring
observation / activity
record

Trend versus baseline
and target

Soil Resilience

Inspect the farm
condition, set a target
and implement a
controlled soil resilience
action.

Soil Resilience
observation / activity
record

Trend versus baseline
and target

Implementation Sequence

Define the management problem and desired farm function.
Collect baseline observations and measurements.
Choose an intervention compatible with crop, soil, climate and certification requirements.
Trial the practice at manageable scale where uncertainty is high.
Record inputs, timing, rates, labour and field conditions.
Measure biological, agronomic and financial outcomes.
Standardise only after results are repeatable.
Commercial Discipline

A regenerative intervention should ultimately improve at least one of the following without materially damaging the
others: yield stability, product quality, resource efficiency, input risk, soil function, resilience, labour efficiency or

profitability.
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6.3 Applied Case and Professional Review

Applied Case

A diversified commercial farm is evaluating its approach to organic matter, humus and soil carbon.
Management has observed inconsistent crop performance, rising input costs and variation between fields.
The farm decides to establish a baseline, select two priority indicators, implement a documented
intervention on a defined block and compare the result with its existing practice. The team also records
labour, material cost, yield, quality and any unintended effects.

Decision Exercise

¢ Identify two measurements you would collect before changing carbon cycle.

e Propose a low-risk trial involving humus formation or residue management.

e Define the control or comparison needed to judge the result.

e List one food-safety or certification risk that must be checked.

e State the commercial KPI that would determine whether the intervention should be scaled.

Chapter Review Questions
1. Define carbon cycle in practical farm-management terms.

2. Explain how humus formation can influence crop performance.

3. What records are required to manage residue management professionally?

4. How could poor management of carbon sequestration create unintended consequences?
5. Which indicator would you use to monitor SOC monitoring?

6. How does soil resilience connect ecological management to profitability?

Chapter Checklist

e Baseline established

¢ Risk and compliance check completed
e Practice documented

e Field observations recorded

e Agronomic result measured

e Cost and labour measured

e Management decision recorded
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FEEDSTOCKS ﬂ C:N
Use a diverse mix of
greens, browns and J . “ - m
manures for balanced 4 FEEDSTOCKS C:N RATIO

compost.

Choose the right | The right balance fuels
¢ materials to ensure microbial activity and
C:N RATIO v nutrient richness / prevents nitrogen /4
Maintain the right carbon | ¢ . % and balance. 48 losses. /
3 g g A

to nitrogen ratio (25:1 -
30:1) for efficient

decomposition.
TEMPERATURE
Maintain 55-65°C during
active composting to APPLICATION
kill pathogens and weed Apply compost at the
ds. i i
seeds TEMPERATURE nght ratfe, zi(ththg r;‘g;ht y MATURITY
AERATION Proper temperature e T Mature compost is
Keep oxygen flowing by levels ensure rapid / BUEEOSES 4 stable, non-toxic and
turning or aerating for decomposition and = beneficial for
faster decomposition disease control. /A plant growth.
and better quality. s -
D
MATURITY AERATION
Use mature compost - Adequate air speeds up
dark, earthy smelling, decomposition and
and crumbly. 3 improves compost
(Stable and safe) 5 ‘ ‘ quality. /
COLLECT BUILD MANAGE MATURE APPLY
A— Gather diverse organic = Layer greens and Monitor temperature, > Allow compost to Apply compost to
H materials from available browns. Adjust C:N moisture and aeration. mature until dark, improve soil health,
sources. ratio and moisture. Turn when needed. stable and earthy. productivity and
resilience.

& REDUCE WASTE | & ENRICH SOIL IMPROVE YIELDS | & STORE CARBON | W SUPPORT LIFE

Chapter Focus

A well-managed compost process converts heterogeneous organic residues into a biologically active, stable
amendment. Temperature, oxygen, moisture and carbon-to-nitrogen balance determine decomposition efficiency
and sanitation performance.
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7.1 Science and Management Foundations

This chapter examines composting and organic matter management through six linked management
variables. Each variable should be assessed in relation to crop requirements, soil condition, climate,
labour, market obligations and available capital. The goal is not simply to adopt a practice, but to
understand why it works, when it is appropriate and how performance will be verified.

7.1.1 Feedstocks

Feedstocks is a core design variable in composting and organic matter management. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

7.1.2 C:N Ratio

C:N Ratio is a core design variable in composting and organic matter management. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

7.1.3 Temperature

Temperature is a core design variable in composting and organic matter management. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

7.1.4 Aeration

Aeration is a core design variable in composting and organic matter management. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

7.1.5 Maturity

Maturity is a core design variable in composting and organic matter management. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

7.1.6 Application

Application is a core design variable in composting and organic matter management. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

Key Evidence Questions

o What baseline measurement describes current feedstocks performance?

e Which limiting factor has the greatest influence on C:N ratio?

e How will the farm monitor changes in temperature across the season?

¢ What unintended agronomic, food-safety or financial risk could the intervention create?
e What result would justify continuing, scaling or discontinuing the practice?
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7.2 Field Implementation Framework

Management Area

Field Action

| Record / Evidence

' Performance Indicator

Feedstocks Inspect the farm Feedstocks observation | Trend versus baseline
condition, set a target / activity record and target
and implement a
controlled feedstocks
action.
C:N Ratio Inspect the farm C:N Ratio observation/ | Trend versus baseline
condition, set a target activity record and target
and implement a
controlled c:n ratio
action.
Temperature Inspect the farm Temperature Trend versus baseline
condition, set a target observation / activity and target
and implement a record
controlled temperature
action.
Aeration Inspect the farm Aeration observation / Trend versus baseline
condition, set a target activity record and target
and implement a
controlled aeration
action.
Maturity Inspect the farm Maturity observation / Trend versus baseline
condition, set a target activity record and target
and implement a
controlled maturity
action.
Application Inspect the farm Application observation | Trend versus baseline

condition, set a target
and implement a
controlled application
action.

/ activity record

and target

Implementation Sequence
Define the management problem and desired farm function.

Collect baseline observations and measurements.

Choose an intervention compatible with crop, soil, climate and certification requirements.
Trial the practice at manageable scale where uncertainty is high.
Record inputs, timing, rates, labour and field conditions.
Measure biological, agronomic and financial outcomes.
Standardise only after results are repeatable.

Commercial Discipline

A regenerative intervention should ultimately improve at least one of the following without materially damaging the
others: yield stability, product quality, resource efficiency, input risk, soil function, resilience, labour efficiency or

profitability.
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7.3 Applied Case and Professional Review

Applied Case

A diversified commercial farm is evaluating its approach to composting and organic matter management.
Management has observed inconsistent crop performance, rising input costs and variation between fields.
The farm decides to establish a baseline, select two priority indicators, implement a documented
intervention on a defined block and compare the result with its existing practice. The team also records
labour, material cost, yield, quality and any unintended effects.

Decision Exercise

¢ |dentify two measurements you would collect before changing feedstocks.

e Propose a low-risk trial involving C:N ratio or temperature.

¢ Define the control or comparison needed to judge the result.

o List one food-safety or certification risk that must be checked.

e State the commercial KPI that would determine whether the intervention should be scaled.

Chapter Review Questions
1. Define feedstocks in practical farm-management terms.

2. Explain how C:N ratio can influence crop performance.

3. What records are required to manage temperature professionally?

4. How could poor management of aeration create unintended consequences?
5. Which indicator would you use to monitor maturity?

6. How does application connect ecological management to profitability?

Chapter Checklist

e Baseline established

¢ Risk and compliance check completed
e Practice documented

e Field observations recorded

e Agronomic result measured

e Cost and labour measured

e Management decision recorded
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| VERMICOMPOSTING AND EARTHWORM SYSTEMS
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THE VERMICOMPOSTING PROCESS
)

1. PREPARE BEDDING 2. ADD FEEDSTOCKS 3. INTRODUCE WORMS 6 4. MAINTAIN o 5. HARVEST
Set up a bin with » Add pre-composted 9 g Add worms to the bin » Keep moisture, aeration 9 am 7 Harvest vermicast

moist bedding. organic materials. and cover gently. 6 6 and temperature optimal. and reuse the system.

REDUCE WASTE ENRICH SOIL ‘ /J IMPROVE YIELDS ’ & STORE CARBON ® SUPPORT LIFE

Healthier soil leads to Builds soil organic carbon \Q’ Supports biodiversity and
better crop productivity. a healthier ecosystem.

Diverts organic waste ‘ Q% Improves soil structure,

fertility and biology. and combats climate change.

from landfills.

Chapter Focus
Vermicomposting and Earthworm Systems is approached as a whole-farm management discipline. The objective

is to understand the underlying biological and operational processes, identify measurable indicators and implement
practices that improve productivity, resilience and profitability together.
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8.1 Science and Management Foundations

This chapter examines vermicomposting and earthworm systems through six linked management
variables. Each variable should be assessed in relation to crop requirements, soil condition, climate,
labour, market obligations and available capital. The goal is not simply to adopt a practice, but to
understand why it works, when it is appropriate and how performance will be verified.

8.1.1 Worm Species

Worm Species is a core design variable in vermicomposting and earthworm systems. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

8.1.2 Bedding

Bedding is a core design variable in vermicomposting and earthworm systems. The farmer should define
the desired function, select an appropriate practice, document what was done and measure the result
over time rather than relying on assumptions.

8.1.3 Feedstocks

Feedstocks is a core design variable in vermicomposting and earthworm systems. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

8.1.4 Moisture

Moisture should be managed around root-zone demand, infiltration, soil water-holding capacity and
weather. The aim is to reduce losses while protecting plant health, nutrient availability and biological
activity.

8.1.5 Vermicast

Vermicast is a core design variable in vermicomposting and earthworm systems. The farmer should define
the desired function, select an appropriate practice, document what was done and measure the result
over time rather than relying on assumptions.

8.1.6 Scaling

Scaling is a core design variable in vermicomposting and earthworm systems. The farmer should define
the desired function, select an appropriate practice, document what was done and measure the result
over time rather than relying on assumptions.

Key Evidence Questions

¢ What baseline measurement describes current worm species performance?

e Which limiting factor has the greatest influence on bedding?

o How will the farm monitor changes in feedstocks across the season?

¢ What unintended agronomic, food-safety or financial risk could the intervention create?
e What result would justify continuing, scaling or discontinuing the practice?
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8.2 Field Implementation Framework

Management Area
Worm Species

Field Action

Inspect the farm
condition, set a target
and implement a
controlled worm
species action.

| Record / Evidence
Worm Species
observation / activity
record

Performance Indicator
Trend versus baseline
and target

Bedding

Inspect the farm
condition, set a target
and implement a
controlled bedding
action.

Bedding observation /
activity record

Trend versus baseline
and target

Feedstocks

Inspect the farm
condition, set a target
and implement a
controlled feedstocks
action.

Feedstocks observation
/ activity record

Trend versus baseline
and target

Moisture

Inspect the farm
condition, set a target
and implement a
controlled moisture
action.

Moisture observation /
activity record

Trend versus baseline
and target

Vermicast

Inspect the farm
condition, set a target
and implement a
controlled vermicast
action.

Vermicast observation /
activity record

Trend versus baseline
and target

Scaling

Inspect the farm
condition, set a target
and implement a
controlled scaling
action.

Scaling observation /
activity record

Trend versus baseline
and target

Implementation Sequence

Define the management problem and desired farm function.
Collect baseline observations and measurements.
Choose an intervention compatible with crop, soil, climate and certification requirements.
Trial the practice at manageable scale where uncertainty is high.
Record inputs, timing, rates, labour and field conditions.
Measure biological, agronomic and financial outcomes.
Standardise only after results are repeatable.

Commercial Discipline

A regenerative intervention should ultimately improve at least one of the following without materially damaging the
others: yield stability, product quality, resource efficiency, input risk, soil function, resilience, labour efficiency or

profitability.
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8.3 Applied Case and Professional Review

Applied Case

A diversified commercial farm is evaluating its approach to vermicomposting and earthworm systems.
Management has observed inconsistent crop performance, rising input costs and variation between fields.
The farm decides to establish a baseline, select two priority indicators, implement a documented
intervention on a defined block and compare the result with its existing practice. The team also records
labour, material cost, yield, quality and any unintended effects.

Decision Exercise

¢ |dentify two measurements you would collect before changing worm species.

e Propose a low-risk trial involving bedding or feedstocks.

e Define the control or comparison needed to judge the result.

o List one food-safety or certification risk that must be checked.

e State the commercial KPI that would determine whether the intervention should be scaled.

Chapter Review Questions
1. Define worm species in practical farm-management terms.

2. Explain how bedding can influence crop performance.

3. What records are required to manage feedstocks professionally?

4. How could poor management of moisture create unintended consequences?
5. Which indicator would you use to monitor vermicast?

6. How does scaling connect ecological management to profitability?

Chapter Checklist

e Baseline established

¢ Risk and compliance check completed
e Practice documented

e Field observations recorded

e Agronomic result measured

e Cost and labour measured

e Management decision recorded

BIO-ORGANIC & REGENERATIVE AGRICULTURE - 2026 PROFESSIONAL EDITION



BIOCHAR AND CARBON-RICH SOIL AMENDMENTS

2\ Charge the soil. Store carbon. Build resilience. 2

FEEDSTOCK

Use diverse biomass
sources for high-quality
biochar production.

PYROLYSIS

Heat biomass in low
oxygen to produce
stable biochar.

CHARGING

Enhance biochar with
nutrients and microbes
to boost soil benefits.

APPLICATION RATES
Apply the right amount
based on soil type, crop
and management goals

SOIL EFFECTS
Improves fertility, water
holding, soil structure
and carbon retention.

2/(" THE BIOCHAR AMENDMENT PROCESS

@

PYROLYSIS
Proper pyrolysis
produces stable

biochar with high
carbon content.

FEEDSTOCK
The right feedstock
ensures efficient
and clean biochar.

RISK CONTROLS

Manage risks to maximize .@.. Y

benefits and ensure SOIL EFFECTS
environmental safety. Enhances soil health,

fertility, water
retention and
carbon storage.

CHARGING
Nutrient and microbial
charging increases
biochar effectiveness

‘ l..
in the soil. @ /
APPLICATION RATES
Correct application
rates optimize crop

response and cost 4
effectiveness. _«
v
<

S 2. PYROLYZE \ 3. CHARGE B\ 4. APPLY Q\ 5. BENEFIT

) Convert biomass to biochar » | Add nutrients and | Apply at the right rate » ( | Healthier o, stronger
using controlled heat an / microbes to a va'e and mix well into crops and more carbon
/' using controlled heat and bes to acti d mix well d b
biochar. the soil. stored

low oxygen.

IMPROVE SOIL “ REDUCE INPUTS REDUCE RISKS / BOOST PRODUCTIVITY
Enhances structure, fertility ‘\% Improves efficiency of Helps manage nutrient I Healthier soils lead to

and water holding. fertilizers and water. losses and pollution. higher yields and profits.

/- N\, 1. SELECT FEEDSTOCK
Choose clean, sustainable
biomass materials.
STORE CARBON
Locks carbon in staible
form for decades.

Chapter Focus

Biochar and Carbon-Rich Soil Amendments is approached as a whole-farm management discipline. The objective
is to understand the underlying biological and operational processes, identify measurable indicators and implement
practices that improve productivity, resilience and profitability together.
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9.1 Science and Management Foundations

This chapter examines biochar and carbon-rich soil amendments through six linked management
variables. Each variable should be assessed in relation to crop requirements, soil condition, climate,
labour, market obligations and available capital. The goal is not simply to adopt a practice, but to
understand why it works, when it is appropriate and how performance will be verified.

9.1.1 Feedstock

Feedstock is a core design variable in biochar and carbon-rich soil amendments. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

9.1.2 Pyrolysis

Pyrolysis is a core design variable in biochar and carbon-rich soil amendments. The farmer should define
the desired function, select an appropriate practice, document what was done and measure the result
over time rather than relying on assumptions.

9.1.3 Charging

Charging is a core design variable in biochar and carbon-rich soil amendments. The farmer should define
the desired function, select an appropriate practice, document what was done and measure the result
over time rather than relying on assumptions.

9.1.4 Application Rates

Application Rates is a core design variable in biochar and carbon-rich soil amendments. The farmer
should define the desired function, select an appropriate practice, document what was done and measure
the result over time rather than relying on assumptions.

9.1.5 Soil Effects

Soil Effects is treated as a diagnostic variable rather than an isolated target. In biochar and carbon-rich
soil amendments, managers should establish a baseline, identify the biological or physical process
influencing it, and choose interventions that improve function without creating a new constraint.

9.1.6 Risk Controls

Risk Controls is a core design variable in biochar and carbon-rich soil amendments. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

Key Evidence Questions

o What baseline measurement describes current feedstock performance?

e Which limiting factor has the greatest influence on pyrolysis?

e How will the farm monitor changes in charging across the season?

¢ What unintended agronomic, food-safety or financial risk could the intervention create?
e What result would justify continuing, scaling or discontinuing the practice?
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9.2 Field Implementation Framework

Management Area Field Action | Record / Evidence ' Performance Indicator
Feedstock Inspect the farm Feedstock observation / | Trend versus baseline
condition, set a target activity record and target

and implement a
controlled feedstock

action.
Pyrolysis Inspect the farm Pyrolysis observation/ | Trend versus baseline
condition, set a target activity record and target

and implement a
controlled pyrolysis

action.
Charging Inspect the farm Charging observation/ | Trend versus baseline
condition, set a target activity record and target

and implement a
controlled charging

action.

Application Rates Inspect the farm Application Rates Trend versus baseline
condition, set a target observation / activity and target
and implement a record

controlled application
rates action.

Soil Effects Inspect the farm Soil Effects observation | Trend versus baseline
condition, set a target / activity record and target

and implement a
controlled soil effects

action.
Risk Controls Inspect the farm Risk Controls Trend versus baseline
condition, set a target observation / activity and target
and implement a record
controlled risk controls
action.

Implementation Sequence

¢ Define the management problem and desired farm function.
e Collect baseline observations and measurements.
e Choose an intervention compatible with crop, soil, climate and certification requirements.
o Trial the practice at manageable scale where uncertainty is high.
e Record inputs, timing, rates, labour and field conditions.
e Measure biological, agronomic and financial outcomes.
e Standardise only after results are repeatable.
Commercial Discipline
A regenerative intervention should ultimately improve at least one of the following without materially damaging the

others: yield stability, product quality, resource efficiency, input risk, soil function, resilience, labour efficiency or
profitability.
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9.3 Applied Case and Professional Review

Applied Case

A diversified commercial farm is evaluating its approach to biochar and carbon-rich soil amendments.
Management has observed inconsistent crop performance, rising input costs and variation between fields.
The farm decides to establish a baseline, select two priority indicators, implement a documented
intervention on a defined block and compare the result with its existing practice. The team also records
labour, material cost, yield, quality and any unintended effects.

Decision Exercise

¢ |dentify two measurements you would collect before changing feedstock.

e Propose a low-risk trial involving pyrolysis or charging.

e Define the control or comparison needed to judge the result.

e List one food-safety or certification risk that must be checked.

e State the commercial KPI that would determine whether the intervention should be scaled.

Chapter Review Questions
1. Define feedstock in practical farm-management terms.

2. Explain how pyrolysis can influence crop performance.

3. What records are required to manage charging professionally?

4. How could poor management of application rates create unintended consequences?
5. Which indicator would you use to monitor soil effects?

6. How does risk controls connect ecological management to profitability?

Chapter Checklist

e Baseline established

¢ Risk and compliance check completed
e Practice documented

e Field observations recorded

e Agronomic result measured

e Cost and labour measured

e Management decision recorded
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COVER CROPS AND GREEN MANURES

LEGUMES

Fix atmospheric
nitrogen and add
valuable biomass.

GRASSES
Produce abundant
biomass, protect soil
and improve structure.
—
MIXTURES
Diverse blends maximize
soil cover, nutrients and
ecosystem benefits.

BIOMASS

More biomass means

more organic matter

and improved soil health.

TERMINATION
Terminate at the right
time to conserve moisture,
reduce pests and recycle
nutrients.

/ g . PLAN & SELECT
| Choose the right species
':' | or mixture for your soil,

' climate and goals.

W\ Keep soil covered. Feed soil life. Build fertility. @
/

N7

GRASSES

Protect soil,
reduce erosionand
build soil organic 4

o matter.

A

SOIL COVER

Keep soil covered
to protect, nourish
and enhance soil

ecosystems.

LEGUMES

Fix nitrogen,
improve fertility
and feed soil life. y/

MIXTURES
Diverse species
mixtures enhance
soil health and
resilience.

TERMINATION
Terminate at the
right stage for best

results and easy
eecompos

BIOMASS
Generate biomass
to add organic matter /g
and store carbon ird /
the soil. ‘
THE COVER CROPS PROCESS -

3. GROW

Allow cover crops to 9
grow and cover the soil,

fix nutrients and build
biomass.

4. TERMINATE N 5. MULCH & BENEFIT

Terminate at the ideal 9 | Leave residue as mulch
\ growth stage to conserve to protect soil and feed

moisture and maximize W microbes as it breaks
benefits. down.

2.PLANT

Sow at the right time
‘with proper seed rate
and good seed-soil
contact.

PROTECT SOIL

IMPROVE FERTILITY

CONSERVE MOISTURE BOOST PRODUCTIVITY

%

A

Healthier soils mean better
crops, higher yields and
greater profits.

Add organic matter and
fix nutrients naturally.

BUILD SOIL ORGANIC CARBON
Reduce evaporation and improve | Store carbon and improve soil
water infiltration. structure and health.

7 K

W\ COVER TODAY - NOliRISH TOMORROW < SUSTAIN FOR GENERATIONg 7

Reduce erosion, crusting [
and temperature extremes. |

Chapter Focus

Cover Crops and Green Manures is approached as a whole-farm management discipline. The objective is to
understand the underlying biological and operational processes, identify measurable indicators and implement
practices that improve productivity, resilience and profitability together.
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10.1 Science and Management Foundations

This chapter examines cover crops and green manures through six linked management variables. Each
variable should be assessed in relation to crop requirements, soil condition, climate, labour, market
obligations and available capital. The goal is not simply to adopt a practice, but to understand why it
works, when it is appropriate and how performance will be verified.

10.1.1 Legumes

Legumes is a core design variable in cover crops and green manures. The farmer should define the
desired function, select an appropriate practice, document what was done and measure the result over
time rather than relying on assumptions.

10.1.2 Grasses

Grasses is a core design variable in cover crops and green manures. The farmer should define the
desired function, select an appropriate practice, document what was done and measure the result over
time rather than relying on assumptions.

10.1.3 Mixtures

Mixtures is a core design variable in cover crops and green manures. The farmer should define the
desired function, select an appropriate practice, document what was done and measure the result over
time rather than relying on assumptions.

10.1.4 Biomass

Biomass is a core design variable in cover crops and green manures. The farmer should define the
desired function, select an appropriate practice, document what was done and measure the result over
time rather than relying on assumptions.

10.1.5 Termination

Termination is a core design variable in cover crops and green manures. The farmer should define the
desired function, select an appropriate practice, document what was done and measure the result over
time rather than relying on assumptions.

10.1.6 Soil Cover

Soil Cover is treated as a diagnostic variable rather than an isolated target. In cover crops and green
manures, managers should establish a baseline, identify the biological or physical process influencing it,
and choose interventions that improve function without creating a new constraint.

Key Evidence Questions

o What baseline measurement describes current legumes performance?

e Which limiting factor has the greatest influence on grasses?

o How will the farm monitor changes in mixtures across the season?

¢ What unintended agronomic, food-safety or financial risk could the intervention create?
e What result would justify continuing, scaling or discontinuing the practice?
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10.2 Field Implementation Framework

Management Area
Legumes

Field Action

Inspect the farm
condition, set a target
and implement a
controlled legumes
action.

| Record / Evidence
Legumes observation /
activity record

Performance Indicator
Trend versus baseline
and target

Grasses Inspect the farm Grasses observation / Trend versus baseline
condition, set a target activity record and target
and implement a
controlled grasses
action.
Mixtures Inspect the farm Mixtures observation / Trend versus baseline
condition, set a target activity record and target
and implement a
controlled mixtures
action.
Biomass Inspect the farm Biomass observation / Trend versus baseline
condition, set a target activity record and target
and implement a
controlled biomass
action.
Termination Inspect the farm Termination Trend versus baseline
condition, set a target observation / activity and target
and implement a record
controlled termination
action.
Soil Cover Inspect the farm Soil Cover observation / | Trend versus baseline

condition, set a target
and implement a
controlled soil cover
action.

activity record

and target

Implementation Sequence

Define the management problem and desired farm function.
Collect baseline observations and measurements.
Choose an intervention compatible with crop, soil, climate and certification requirements.
Trial the practice at manageable scale where uncertainty is high.
Record inputs, timing, rates, labour and field conditions.
Measure biological, agronomic and financial outcomes.
Standardise only after results are repeatable.

Commercial Discipline

A regenerative intervention should ultimately improve at least one of the following without materially damaging the
others: yield stability, product quality, resource efficiency, input risk, soil function, resilience, labour efficiency or

profitability.
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10.3 Applied Case and Professional Review

Applied Case

A diversified commercial farm is evaluating its approach to cover crops and green manures. Management
has observed inconsistent crop performance, rising input costs and variation between fields. The farm
decides to establish a baseline, select two priority indicators, implement a documented intervention on a
defined block and compare the result with its existing practice. The team also records labour, material
cost, yield, quality and any unintended effects.

Decision Exercise

Identify two measurements you would collect before changing legumes.

Propose a low-risk trial involving grasses or mixtures.

Define the control or comparison needed to judge the result.

List one food-safety or certification risk that must be checked.

State the commercial KPI that would determine whether the intervention should be scaled.

Chapter Review Questions
1. Define legumes in practical farm-management terms.

2. Explain how grasses can influence crop performance.

3. What records are required to manage mixtures professionally?

4. How could poor management of biomass create unintended consequences?

5. Which indicator would you use to monitor termination?

6. How does soil cover connect ecological management to profitability?

Chapter Checklist

Baseline established

Risk and compliance check completed
Practice documented

Field observations recorded
Agronomic result measured

Cost and labour measured
Management decision recorded
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(8§ MULCHING, CONSERVATION AND SOIL COVER

W\ Cover the soil. Conserve moisture. Protect life. @

ORGANIC MULCH

Use crop residues, leaves,
straw, grass or compost to
protect soil and add organic
matter.

LIVING MULCH
Grow cover crops and
groundcovers that protect |
the soil and improve
fertility.
EROSION CONTROL
Mulch reduces soil erosion
from wind and water,
keeping nutrients where
they belong.
=
MOISTURE CONSERV,
Mulch reduces evaporation,
keeps soil cool and improves
water infiltration. g e Wil b

AR & o

‘f" R A

BEST PhACTICES FOR SOIL COVER

WEED SUPPRESSION
Mulch blocks sunlight,
reducing weed growth
and competition.

LIVING MULCH
Supports biodiversity,
improves soil health
and prevents soil
degradation.

ORGANIC MULCH
Improves soil structure,
feeds microbes and
increases fertility.

TEMPERATURE
BUFFERING

Mulch insulates the soil,
reducing extreme heat
and cold.

EROSION CONTROL
Protects soil from
erosion, runoff and
nutrient loss.

WEED SUPPRESSION
Reduces weed pressure
naturally and lowers
the need for herbicides.

7

MOISTURE
CONSERVATION
Conserves soil moisture,
improves infiltration
and supports plants

in dry periods. ¢ /

/

1. CHOOSE MATERIAL % 2. APPLY CORRECTLY 3. MAINTAIN REGULARLY 4. CONSERVE WATER 9, 5. IMPROVE OVER TIME
Use local organic » ﬁ Apply mulch 5-10 cm » Replenish mulch as it » Mulch helps retain » % As mulch breaks down,
materials or plant thick. Keep away from breaks down to maintain moisture and reduces itimproves soil fertility
cover crops. plant stems. soil cover. watering needs. and structure.

PROTECT SOIL BUILD FERTILITY

‘ ‘ Adds organic matter and
feeds beneficial microbes.

CONSERVE WATER
4 Y Improves infiltration and

reduces evaporation.

Reduces erosion, crusting
and compaction. —

© COVER TODAY - CONSERVE FOREVER « SUSTAIN FOR GENERATIONS &

Chapter Focus

Mulching, Conservation and Soil Cover is approached as a whole-farm management discipline. The objective is to
understand the underlying biological and operational processes, identify measurable indicators and implement
practices that improve productivity, resilience and profitability together.

STORE CARBON o HEALTHIER CROPS
Builds soil organic carbon \Iﬂ Better soil conditions lead
-l

and mitigates climate change. to higher yields and profits.
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11.1 Science and Management Foundations

This chapter examines mulching, conservation and soil cover through six linked management variables.
Each variable should be assessed in relation to crop requirements, soil condition, climate, labour, market
obligations and available capital. The goal is not simply to adopt a practice, but to understand why it
works, when it is appropriate and how performance will be verified.

11.1.1 Organic Mulch

Organic Mulch contributes to nutrient cycling and soil conditioning when source, maturity, contamination
risk and application rate are controlled. The practical objective is to recycle resources while maintaining
predictable crop nutrition and food-safety safeguards.

11.1.2 Living Mulch

Living Mulch is a core design variable in mulching, conservation and soil cover. The farmer should define
the desired function, select an appropriate practice, document what was done and measure the result
over time rather than relying on assumptions.

11.1.3 Erosion Control

Erosion Control is a core design variable in mulching, conservation and soil cover. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

11.1.4 Moisture Conservation

Moisture Conservation should be managed around root-zone demand, infiltration, soil water-holding
capacity and weather. The aim is to reduce losses while protecting plant health, nutrient availability and
biological activity.

11.1.5 Weed Suppression

Weed Suppression belongs inside an integrated prevention-and-monitoring system. Decisions should be
based on correct identification, field thresholds, crop stage and documented effectiveness, with the least
disruptive effective intervention preferred.

11.1.6 Temperature Buffering

Temperature Buffering is a core design variable in mulching, conservation and soil cover. The farmer
should define the desired function, select an appropriate practice, document what was done and measure
the result over time rather than relying on assumptions.

Key Evidence Questions

o What baseline measurement describes current organic mulch performance?

e Which limiting factor has the greatest influence on living mulch?

e How will the farm monitor changes in erosion control across the season?

e What unintended agronomic, food-safety or financial risk could the intervention create?
e What result would justify continuing, scaling or discontinuing the practice?
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11.2 Field Implementation Framework

Management Area Field Action Performance Indicator

| Record / Evidence

Organic Mulch

Inspect the farm
condition, set a target
and implement a
controlled organic
mulch action.

Organic Mulch
observation / activity
record

Trend versus baseline
and target

Living Mulch

Inspect the farm
condition, set a target
and implement a
controlled living mulch
action.

Living Mulch
observation / activity
record

Trend versus baseline
and target

Erosion Control

Inspect the farm
condition, set a target
and implement a
controlled erosion
control action.

Erosion Control
observation / activity
record

Trend versus baseline
and target

Moisture Conservation

Inspect the farm
condition, set a target
and implement a
controlled moisture
conservation action.

Moisture Conservation
observation / activity
record

Trend versus baseline
and target

Weed Suppression

Inspect the farm
condition, set a target
and implement a
controlled weed
suppression action.

Weed Suppression
observation / activity
record

Trend versus baseline
and target

Temperature Buffering

Inspect the farm
condition, set a target
and implement a
controlled temperature
buffering action.

Temperature Buffering
observation / activity
record

Trend versus baseline
and target

Implementation Sequence
Define the management problem and desired farm function.

Collect baseline observations and measurements.

Choose an intervention compatible with crop, soil, climate and certification requirements.
Trial the practice at manageable scale where uncertainty is high.
Record inputs, timing, rates, labour and field conditions.
Measure biological, agronomic and financial outcomes.
Standardise only after results are repeatable.

Commercial Discipline

A regenerative intervention should ultimately improve at least one of the following without materially damaging the
others: yield stability, product quality, resource efficiency, input risk, soil function, resilience, labour efficiency or

profitability.
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11.3 Applied Case and Professional Review

Applied Case

A diversified commercial farm is evaluating its approach to mulching, conservation and soil cover.
Management has observed inconsistent crop performance, rising input costs and variation between fields.
The farm decides to establish a baseline, select two priority indicators, implement a documented
intervention on a defined block and compare the result with its existing practice. The team also records
labour, material cost, yield, quality and any unintended effects.

Decision Exercise

¢ Identify two measurements you would collect before changing organic mulch.

e Propose a low-risk trial involving living mulch or erosion control.

e Define the control or comparison needed to judge the result.

o List one food-safety or certification risk that must be checked.

e State the commercial KPI that would determine whether the intervention should be scaled.

Chapter Review Questions
1. Define organic mulch in practical farm-management terms.

2. Explain how living mulch can influence crop performance.

3. What records are required to manage erosion control professionally?

4. How could poor management of moisture conservation create unintended consequences?
5. Which indicator would you use to monitor weed suppression?

6. How does temperature buffering connect ecological management to profitability?

Chapter Checklist

e Baseline established

¢ Risk and compliance check completed
e Practice documented

e Field observations recorded

e Agronomic result measured

e Cost and labour measured

e Management decision recorded
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BIOFERTILISERS AND MICROBIAL INOCULANTS

® Small organisms. Big impact. Healthy soil. Strong crops. &
RHIZOBIA

Fix atmospheric nitrogen T 3 -
in legume root nodules, R { Q . ;
improving soil fertility o o

_ andcropyield. RHIZOBIA MYCORRHIZAE

Biological nitrogen | Symbiotic fungi that
MYCORRHIZAE ’_ v n fixation for improved / enhance nutrient uptake,
Enhance nutrient and y 4 soil fertility and A water use efficiency 4
water uptake, improve ) ’ . legume productivity. 4 {4 and stress tolerance,
soil structure and increase I~ " ~ :

plant resilience. 4 ; A 5y o I !
PGPR , 2
Promote plant growth, h \ \ EVI D EN CE |
enhance nutrient availability Y Y <3 Science-based )i(
and suppress soil-borne \ h i
. research supports —_—

% PGPR ‘ effectiveuseand 4 APPLICATION
QUALITY CONTROL P \:4 | Beneficial bacteria | consistent results. 4 Correct product,
Ensure product purity, 7 that stimulate growth,  / p dosage, method
viability and effectiveness A A\ solubilize nutrients y. : and timing for

through proper testing AN and protect plants. 4 best results. 48
and standards. g A

APPLICATION . A% \\ QUALITY CONTROL
Use the right inoculant, \' Ky Tested for purity, viability

dose and timing for ¢ and performance to
maximum results and 3 ensure farm-level
sustainable productivity.

effectiveness. 4

1. SELECT 2. PREPARE 3. APPLY 4. MANAGE 5. BENEFIT

Choose the right * Follow label instructions * Apply to seed, soil » Maintain good soil ‘ Higher yields, healthier
inoculant for your crop, for dilution, carrier or root zone at the health, moisture and plants and improved
soil and goal. and mixing. right time. 7 organic matter. soil productivity.

IMPROVE FERTILITY BOOST YIELDS ‘0’ ENHANCE SOIL HEALTH REDUCE INPUTS SUPPORT SUSTAINABILITY
‘Ig Increase nutrient availability Healthier roots, stronger plants “ Build soil biological activity Lower synthetic fertilizer Eco-friendly solutions for

naturally and sustainably. and higher productivity. and long-term resilience. and chemical use. a better tomorrow.

© HEALTHY SOIL ¢ HEALTHY PLANTS ¢ HEALTHY PLANET @

Chapter Focus

Biological inputs can support nutrient cycling and root function, but performance depends on organism identity,
viable counts, storage, soil conditions and compatibility with farm practices. They should complement, not replace,
sound fertility diagnosis.
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12.1 Science and Management Foundations

This chapter examines biofertilisers and microbial inoculants through six linked management variables.
Each variable should be assessed in relation to crop requirements, soil condition, climate, labour, market
obligations and available capital. The goal is not simply to adopt a practice, but to understand why it
works, when it is appropriate and how performance will be verified.

12.1.1 Rhizobia

Rhizobia is a core design variable in biofertilisers and microbial inoculants. The farmer should define the
desired function, select an appropriate practice, document what was done and measure the result over
time rather than relying on assumptions.

12.1.2 Mycorrhizae

Mycorrhizae is a core design variable in biofertilisers and microbial inoculants. The farmer should define
the desired function, select an appropriate practice, document what was done and measure the result
over time rather than relying on assumptions.

12.1.3 Pgpr

Pgpr is a core design variable in biofertilisers and microbial inoculants. The farmer should define the
desired function, select an appropriate practice, document what was done and measure the result over
time rather than relying on assumptions.

12.1.4 Quality Control

Quality Control is a core design variable in biofertilisers and microbial inoculants. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

12.1.5 Application

Application is a core design variable in biofertilisers and microbial inoculants. The farmer should define the
desired function, select an appropriate practice, document what was done and measure the result over
time rather than relying on assumptions.

12.1.6 Evidence

Evidence is a core design variable in biofertilisers and microbial inoculants. The farmer should define the
desired function, select an appropriate practice, document what was done and measure the result over
time rather than relying on assumptions.

Key Evidence Questions

¢ What baseline measurement describes current rhizobia performance?

e Which limiting factor has the greatest influence on mycorrhizae?

e How will the farm monitor changes in PGPR across the season?

¢ What unintended agronomic, food-safety or financial risk could the intervention create?
e What result would justify continuing, scaling or discontinuing the practice?
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12.2 Field Implementation Framework

Field Action Performance Indicator

| Record / Evidence

Management Area

Rhizobia

Inspect the farm
condition, set a target
and implement a
controlled rhizobia
action.

Rhizobia observation /
activity record

Trend versus baseline
and target

Mycorrhizae

Inspect the farm
condition, set a target
and implement a
controlled mycorrhizae
action.

Mycorrhizae
observation / activity
record

Trend versus baseline
and target

Pgpr

Inspect the farm
condition, set a target
and implement a
controlled pgpr action.

Pgpr observation /
activity record

Trend versus baseline
and target

Quiality Control

Inspect the farm
condition, set a target
and implement a
controlled quality
control action.

Quality Control
observation / activity
record

Trend versus baseline
and target

Application Inspect the farm Application observation | Trend versus baseline
condition, set a target / activity record and target
and implement a
controlled application
action.
Evidence Inspect the farm Evidence observation/ | Trend versus baseline

condition, set a target
and implement a
controlled evidence
action.

activity record

and target

Implementation Sequence
Define the management problem and desired farm function.

Collect baseline observations and measurements.

Choose an intervention compatible with crop, soil, climate and certification requirements.
Trial the practice at manageable scale where uncertainty is high.
Record inputs, timing, rates, labour and field conditions.
Measure biological, agronomic and financial outcomes.
Standardise only after results are repeatable.

Commercial Discipline

A regenerative intervention should ultimately improve at least one of the following without materially damaging the
others: yield stability, product quality, resource efficiency, input risk, soil function, resilience, labour efficiency or

profitability.

BIO-ORGANIC & REGENERATIVE AGRICULTURE - 2026 PROFESSIONAL EDITION




12.3 Applied Case and Professional Review

Applied Case

A diversified commercial farm is evaluating its approach to biofertilisers and microbial inoculants.
Management has observed inconsistent crop performance, rising input costs and variation between fields.
The farm decides to establish a baseline, select two priority indicators, implement a documented
intervention on a defined block and compare the result with its existing practice. The team also records
labour, material cost, yield, quality and any unintended effects.

Decision Exercise

¢ Identify two measurements you would collect before changing rhizobia.

e Propose a low-risk trial involving mycorrhizae or PGPR.

e Define the control or comparison needed to judge the result.

o List one food-safety or certification risk that must be checked.

e State the commercial KPI that would determine whether the intervention should be scaled.

Chapter Review Questions
1. Define rhizobia in practical farm-management terms.

2. Explain how mycorrhizae can influence crop performance.

3. What records are required to manage PGPR professionally?

4. How could poor management of quality control create unintended consequences?
5. Which indicator would you use to monitor application?

6. How does evidence connect ecological management to profitability?

Chapter Checklist

e Baseline established

¢ Risk and compliance check completed
e Practice documented

e Field observations recorded

e Agronomic result measured

e Cost and labour measured

e Management decision recorded
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BOTANICAL EXTRACTS AND NATURAL CROP PROTECTION

NEEM

Neem extracts repel
insects, disrupt feeding
and reduce pest
reproduction.

e

GARLIC ¥

Garlic extracts act as
natural fungicides and
repellents against

insects and diseases. /

CHILLI

Chilli extracts deter pests
with capsaicin, reduce
feeding damage and
protect crops.

SOAPS

Insecticidal soaps break
down insect cell walls,
controlling soft-bodied
pests safely.

PLANT EXTRACTS

Extracts from herbs and
medicinal plants boost
plant immunity and
reduce disease.

W Nature provides powerful solutions. Protect crops the natural way. &

%
NEEM
Broad-spectrum

pest control and
growth regulation. 4

¢ L N ‘

~ 'g./
oY 3

SAFE USE

Effective protection
that is safe for people,
plants and the
environment.

CHILLI

Repels insects and
\ reduces crop damage
with natural
compounds.

.

20
@)

Co
SOAPS

Safe control of
insects like aphids,

mites and
whiteflies.

HOW TO USE BOTANICAL EXTRATS

1. SELECT

Choose the right plant
or extract for the pest
or disease problem.

)

GARLIC

Natural antifungal

and antibacterial
protection.

N\ 4
-
PLANT EXTRACTS

Enhance plant
defences and
improve resilience.

2. PREPARE 3. FILTER 4. APPLY [y 5. REPEAT

Prepare extract by crushing, + Strain the solution to Spray evenly on leaves, Reapply regularly for
soaking or boiling plant remove solids for stems and soil at the ﬂ best results and
materials. better application. right time. long-lasting protection.

ECO-FRIENDLY

Biodegradable and safe
for the environment.

¥

Chapter Focus

4

W\ PROTECT CROPS NATURALLY -«

PREVENTS RESISTANCE
Low risk of pest resistance
compared to chemicals.

IMPROVES SOIL HEALTH
Supports beneficial organisms
and soil biodiversity.

[ ] SAFE FOR PEOPLE “'a

N —4

w7
[z

Non-toxic when used
as recommended.

PROMOTE HEALTHY FOOD -

al

COST-EFFECTIVE
Locally available and
affordable solutions.

PRESERVE THE ENVIRONMENT @&

Botanical products may contribute to integrated pest management when preparation, concentration, crop safety
and legal status are understood. “Natural” does not automatically mean harmless; efficacy and phytotoxicity must
be tested under local conditions.
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13.1 Science and Management Foundations

This chapter examines botanical extracts and natural crop protection through six linked management
variables. Each variable should be assessed in relation to crop requirements, soil condition, climate,
labour, market obligations and available capital. The goal is not simply to adopt a practice, but to
understand why it works, when it is appropriate and how performance will be verified.

13.1.1 Neem

Neem is a core design variable in botanical extracts and natural crop protection. The farmer should define
the desired function, select an appropriate practice, document what was done and measure the result
over time rather than relying on assumptions.

13.1.2 Garlic

Garlic is a core design variable in botanical extracts and natural crop protection. The farmer should define
the desired function, select an appropriate practice, document what was done and measure the result
over time rather than relying on assumptions.

13.1.3 Chilli

Chilli is a core design variable in botanical extracts and natural crop protection. The farmer should define
the desired function, select an appropriate practice, document what was done and measure the result
over time rather than relying on assumptions.

13.1.4 Soaps

Soaps is a core design variable in botanical extracts and natural crop protection. The farmer should define
the desired function, select an appropriate practice, document what was done and measure the result
over time rather than relying on assumptions.

13.1.5 Plant Extracts

Plant Extracts is a core design variable in botanical extracts and natural crop protection. The farmer
should define the desired function, select an appropriate practice, document what was done and measure
the result over time rather than relying on assumptions.

13.1.6 Safe Use

Safe Use is a core design variable in botanical extracts and natural crop protection. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

Key Evidence Questions

¢ What baseline measurement describes current neem performance?

e Which limiting factor has the greatest influence on garlic?

e How will the farm monitor changes in chilli across the season?

¢ What unintended agronomic, food-safety or financial risk could the intervention create?
e What result would justify continuing, scaling or discontinuing the practice?
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13.2 Field Implementation Framework

Management Area
Neem

Field Action

Inspect the farm
condition, set a target
and implement a
controlled neem action.

| Record / Evidence
Neem observation /
activity record

Performance Indicator
Trend versus baseline
and target

Garlic Inspect the farm Garlic observation / Trend versus baseline
condition, set a target activity record and target
and implement a
controlled garlic action.

Chilli Inspect the farm Chilli observation / Trend versus baseline
condition, set a target activity record and target
and implement a
controlled chilli action.

Soaps Inspect the farm Soaps observation / Trend versus baseline

condition, set a target
and implement a
controlled soaps action.

activity record

and target

Plant Extracts

Inspect the farm
condition, set a target
and implement a
controlled plant extracts
action.

Plant Extracts
observation / activity
record

Trend versus baseline
and target

Safe Use

Inspect the farm
condition, set a target
and implement a
controlled safe use
action.

Safe Use observation /
activity record

Trend versus baseline
and target

Implementation Sequence
Define the management problem and desired farm function.

Collect baseline observations and measurements.

Choose an intervention compatible with crop, soil, climate and certification requirements.
Trial the practice at manageable scale where uncertainty is high.
Record inputs, timing, rates, labour and field conditions.
Measure biological, agronomic and financial outcomes.
Standardise only after results are repeatable.

Commercial Discipline

A regenerative intervention should ultimately improve at least one of the following without materially damaging the
others: yield stability, product quality, resource efficiency, input risk, soil function, resilience, labour efficiency or

profitability.
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13.3 Applied Case and Professional Review

Applied Case

A diversified commercial farm is evaluating its approach to botanical extracts and natural crop protection.
Management has observed inconsistent crop performance, rising input costs and variation between fields.
The farm decides to establish a baseline, select two priority indicators, implement a documented
intervention on a defined block and compare the result with its existing practice. The team also records
labour, material cost, yield, quality and any unintended effects.

Decision Exercise

¢ Identify two measurements you would collect before changing neem.

e Propose a low-risk trial involving garlic or chilli.

e Define the control or comparison needed to judge the result.

o List one food-safety or certification risk that must be checked.

e State the commercial KPI that would determine whether the intervention should be scaled.

Chapter Review Questions
1. Define neem in practical farm-management terms.

2. Explain how garlic can influence crop performance.

3. What records are required to manage chilli professionally?

4. How could poor management of soaps create unintended consequences?
5. Which indicator would you use to monitor plant extracts?

6. How does safe use connect ecological management to profitability?

Chapter Checklist

e Baseline established

¢ Risk and compliance check completed
e Practice documented

e Field observations recorded

e Agronomic result measured

e Cost and labour measured

e Management decision recorded
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BIOLOGICAL PEST MANAGEMENT AND IPM

BENEFICIAL INSECTS

Use natural enemies like
ladybirds, lacewings and
parasitoid wasps to control
pests.

PREDATORS

Encourage spiders, predatory
beetles and other natural
predators that keep pest
populations in check.

PARASITOIDS

Parasitoid wasps and flies
lay eggs in or on pests,
reducing their numbers
naturally.

MONITORING

Regular scouting and traps
help detect pests early and
guide management actions.

THRESHOLDS

Act only when pest levels
exceed economic thresholds
to avoid unnecessary
treatments.

s 1. IDENTIFY

Correctly identify the pest *
‘ / and understand its life
\_ \ NS cycle and damage.

@\ Work with nature. Protect crops. Sustain yields. ¢J

7 N

/e B\
P 1

BENEFICIAL INSECTS
Natural allies that
suppress pests and

support a healthy
\, €cosystem @

SELECTIVE
CONTROLS

Target the pest,
protect the beneficial,
preserve the balance.

% 3
PREDATORS

Feed on pest eggs,

larvae and adults,
reducing pest
populations. \

THRESHOLDS
Use economic
thresholds to decide

when intervention
is necessary.

e
l‘)\
PARASITOIDS

Lay eggs on or in pests
stopping development
and lowering pest
numbers.

MONITORING

Observe, record and

identify pests to make
timely and informed
decisions.

g 2. MONITOR
| Scout fields regularly » (
/ and use traps to track

pest levels.

3. DECIDE

= Sy 4T 5.EVALUNE )
Compare pest levels » ( ﬁ Use biological, cultural, * /“/ Review results and
with thresholds and \ mechanical or safe | adjust strategies for
choose the best action. \\/ ¢ botanical controls. continuous improvement.

HEALTHY ECOSYSTEM *

Supports biodiversity and
natural balance.

©

Chapter Focus

REDUCES CHEMICAL USE
Lower costs, less residue ‘ D
and safer for people. J ci@

INTEGRATE + CONSERVE » PROTECT » PRODUCE &

PREVENTS RESISTANCE

Diverse tactics prevent
pest resistance build-up.

(y) SAFE FOR FUTURE 4%
N Healthy crops, stable \Bﬂ/
yields and better quality. 4

Protects soil, water and
supports future generations.
y

SUSTAINABLE YIELDS ‘

Biological Pest Management and IPM is approached as a whole-farm management discipline. The objective is to
understand the underlying biological and operational processes, identify measurable indicators and implement
practices that improve productivity, resilience and profitability together.

BIO-ORGANIC & REGENERATIVE AGRICULTURE - 2026 PROFESSIONAL EDITION



14.1 Science and Management Foundations

This chapter examines biological pest management and ipm through six linked management variables.
Each variable should be assessed in relation to crop requirements, soil condition, climate, labour, market
obligations and available capital. The goal is not simply to adopt a practice, but to understand why it
works, when it is appropriate and how performance will be verified.

14.1.1 Beneficial Insects

Beneficial Insects belongs inside an integrated prevention-and-monitoring system. Decisions should be
based on correct identification, field thresholds, crop stage and documented effectiveness, with the least
disruptive effective intervention preferred.

14.1.2 Predators

Predators is a core design variable in biological pest management and ipm. The farmer should define the
desired function, select an appropriate practice, document what was done and measure the result over
time rather than relying on assumptions.

14.1.3 Parasitoids

Parasitoids is a core design variable in biological pest management and ipm. The farmer should define the
desired function, select an appropriate practice, document what was done and measure the result over
time rather than relying on assumptions.

14.1.4 Monitoring

Monitoring is a core design variable in biological pest management and ipm. The farmer should define the
desired function, select an appropriate practice, document what was done and measure the result over
time rather than relying on assumptions.

14.1.5 Thresholds

Thresholds is a core design variable in biological pest management and ipm. The farmer should define the
desired function, select an appropriate practice, document what was done and measure the result over
time rather than relying on assumptions.

14.1.6 Selective Controls

Selective Controls is a core design variable in biological pest management and ipm. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

Key Evidence Questions

o What baseline measurement describes current beneficial insects performance?

e Which limiting factor has the greatest influence on predators?

e How will the farm monitor changes in parasitoids across the season?

¢ What unintended agronomic, food-safety or financial risk could the intervention create?
e What result would justify continuing, scaling or discontinuing the practice?
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14.2 Field Implementation Framework

Management Area
Beneficial Insects

Field Action

Inspect the farm
condition, set a target
and implement a
controlled beneficial
insects action.

| Record / Evidence
Beneficial Insects
observation / activity
record

Performance Indicator
Trend versus baseline
and target

Predators

Inspect the farm
condition, set a target
and implement a
controlled predators
action.

Predators observation /
activity record

Trend versus baseline
and target

Parasitoids

Inspect the farm
condition, set a target
and implement a
controlled parasitoids
action.

Parasitoids observation
/ activity record

Trend versus baseline
and target

Monitoring

Inspect the farm
condition, set a target
and implement a
controlled monitoring
action.

Monitoring observation /
activity record

Trend versus baseline
and target

Thresholds

Inspect the farm
condition, set a target
and implement a
controlled thresholds
action.

Thresholds observation
/ activity record

Trend versus baseline
and target

Selective Controls

Inspect the farm
condition, set a target
and implement a
controlled selective
controls action.

Selective Controls
observation / activity
record

Trend versus baseline
and target

Implementation Sequence

Define the management problem and desired farm function.
Collect baseline observations and measurements.
Choose an intervention compatible with crop, soil, climate and certification requirements.
Trial the practice at manageable scale where uncertainty is high.
Record inputs, timing, rates, labour and field conditions.
Measure biological, agronomic and financial outcomes.
Standardise only after results are repeatable.

Commercial Discipline

A regenerative intervention should ultimately improve at least one of the following without materially damaging the
others: yield stability, product quality, resource efficiency, input risk, soil function, resilience, labour efficiency or

profitability.
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14.3 Applied Case and Professional Review

Applied Case

A diversified commercial farm is evaluating its approach to biological pest management and ipm.
Management has observed inconsistent crop performance, rising input costs and variation between fields.
The farm decides to establish a baseline, select two priority indicators, implement a documented
intervention on a defined block and compare the result with its existing practice. The team also records
labour, material cost, yield, quality and any unintended effects.

Decision Exercise

¢ Identify two measurements you would collect before changing beneficial insects.

e Propose a low-risk trial involving predators or parasitoids.

e Define the control or comparison needed to judge the result.

o List one food-safety or certification risk that must be checked.

e State the commercial KPI that would determine whether the intervention should be scaled.

Chapter Review Questions
1. Define beneficial insects in practical farm-management terms.

2. Explain how predators can influence crop performance.

3. What records are required to manage parasitoids professionally?

4. How could poor management of monitoring create unintended consequences?
5. Which indicator would you use to monitor thresholds?

6. How does selective controls connect ecological management to profitability?

Chapter Checklist

e Baseline established

¢ Risk and compliance check completed
e Practice documented

e Field observations recorded

e Agronomic result measured

e Cost and labour measured

e Management decision recorded
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CIIETD NATURAL DISEASE MANAGEMENT

@\ Healthy plants. Healthy soil. Healthy future. @
SANITATION

Clean tools, equipment X 50 ‘ﬂ

and fields to prevent
: RESISTANT
disease spread. SANITATION ‘ VARIETIES

: 4 s 0 Remove sources of / Choose varieties that
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Use disease-resistant . i Vi fields and tools clean, diseases.
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DIAGNOSIS

Identify diseases early ’ = : 8 \ : s D IAGNOSIS
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naturally. Conditiong suppress pathogens, M
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Improve air flow and I_ Py Manage’"em action M aENER]

reduce humidity to i Prune and space plants
discourage diseases. / P 4 well for better air
_—— > Q. circulation.

WATER MANAGEMENT )i 5

Use proper irrigation

and drainage to avoid 1. OBSERVE 2. IDENTIFY 3. PREVENT 4. MANAGE 5. EVALUATE

disease development. Regularly inspect Identify the disease ~ Apply preventive » Use integrated Monitor results and
plants for unusual and understand the  measures to stop methods to manage adjust practices for
symptoms. cause and conditions. disease spread. the disease.

continuous improvement.

HEALTHY PLANTS HEALTHY SOIL | a REDUCED LOSSES @ COST EFFECTIVE SUSTAINABLE FUTURE
Strong plants resist diseases Balanced soil biology “{ Effective management Natural methods are affordable Protects the environment

and produce better yields. reduces disease pressure. minimizes crop losses. g and sustainable. and future generations.

W‘ PREVENT DISEASES  PROTECT YIELDS . PRESEiVE NATUI'iE L 4

Chapter Focus

Natural Disease Management is approached as a whole-farm management discipline. The objective is to
understand the underlying biological and operational processes, identify measurable indicators and implement
practices that improve productivity, resilience and profitability together.
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15.1 Science and Management Foundations

This chapter examines natural disease management through six linked management variables. Each
variable should be assessed in relation to crop requirements, soil condition, climate, labour, market
obligations and available capital. The goal is not simply to adopt a practice, but to understand why it
works, when it is appropriate and how performance will be verified.

15.1.1 Sanitation

Sanitation belongs inside an integrated prevention-and-monitoring system. Decisions should be based on
correct identification, field thresholds, crop stage and documented effectiveness, with the least disruptive
effective intervention preferred.

15.1.2 Resistant Varieties

Resistant Varieties is a core design variable in natural disease management. The farmer should define the
desired function, select an appropriate practice, document what was done and measure the result over
time rather than relying on assumptions.

15.1.3 Microbial Antagonists

Microbial Antagonists is a core design variable in natural disease management. The farmer should define
the desired function, select an appropriate practice, document what was done and measure the result
over time rather than relying on assumptions.

15.1.4 Canopy Management

Canopy Management is a core design variable in natural disease management. The farmer should define
the desired function, select an appropriate practice, document what was done and measure the result
over time rather than relying on assumptions.

15.1.5 Water Management

Water Management should be managed around root-zone demand, infiltration, soil water-holding capacity
and weather. The aim is to reduce losses while protecting plant health, nutrient availability and biological
activity.

15.1.6 Diagnosis

Diagnosis is a core design variable in natural disease management. The farmer should define the desired
function, select an appropriate practice, document what was done and measure the result over time rather
than relying on assumptions.

Key Evidence Questions

o What baseline measurement describes current sanitation performance?

e Which limiting factor has the greatest influence on resistant varieties?

e How will the farm monitor changes in microbial antagonists across the season?

¢ What unintended agronomic, food-safety or financial risk could the intervention create?
e What result would justify continuing, scaling or discontinuing the practice?
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15.2 Field Implementation Framework

Management Area
Sanitation

| Field Action

Inspect the farm
condition, set a target
and implement a
controlled sanitation
action.

| Record / Evidence
Sanitation observation /
activity record

' Performance Indicator

Trend versus baseline
and target

Resistant Varieties

Inspect the farm
condition, set a target
and implement a
controlled resistant
varieties action.

Resistant Varieties
observation / activity
record

Trend versus baseline
and target

Microbial Antagonists

Inspect the farm
condition, set a target
and implement a
controlled microbial
antagonists action.

Microbial Antagonists
observation / activity
record

Trend versus baseline
and target

Canopy Management

Inspect the farm
condition, set a target
and implement a
controlled canopy
management action.

Canopy Management
observation / activity
record

Trend versus baseline
and target

Water Management

Inspect the farm
condition, set a target
and implement a
controlled water
management action.

Water Management
observation / activity
record

Trend versus baseline
and target

Diagnosis

Inspect the farm
condition, set a target
and implement a
controlled diagnosis
action.

Diagnosis observation /
activity record

Trend versus baseline
and target

Implementation Sequence

Define the management problem and desired farm function.
Collect baseline observations and measurements.
Choose an intervention compatible with crop, soil, climate and certification requirements.
Trial the practice at manageable scale where uncertainty is high.
Record inputs, timing, rates, labour and field conditions.
Measure biological, agronomic and financial outcomes.
Standardise only after results are repeatable.

Commercial Discipline

A regenerative intervention should ultimately improve at least one of the following without materially damaging the
others: yield stability, product quality, resource efficiency, input risk, soil function, resilience, labour efficiency or

profitability.
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15.3 Applied Case and Professional Review

Applied Case

A diversified commercial farm is evaluating its approach to natural disease management. Management
has observed inconsistent crop performance, rising input costs and variation between fields. The farm
decides to establish a baseline, select two priority indicators, implement a documented intervention on a
defined block and compare the result with its existing practice. The team also records labour, material
cost, yield, quality and any unintended effects.

Decision Exercise

¢ Identify two measurements you would collect before changing sanitation.

e Propose a low-risk trial involving resistant varieties or microbial antagonists.

e Define the control or comparison needed to judge the result.

e List one food-safety or certification risk that must be checked.

e State the commercial KPI that would determine whether the intervention should be scaled.

Chapter Review Questions
1. Define sanitation in practical farm-management terms.

2. Explain how resistant varieties can influence crop performance.

3. What records are required to manage microbial antagonists professionally?

4. How could poor management of canopy management create unintended consequences?
5. Which indicator would you use to monitor water management?

6. How does diagnosis connect ecological management to profitability?

Chapter Checklist

e Baseline established

¢ Risk and compliance check completed
e Practice documented

e Field observations recorded

e Agronomic result measured

e Cost and labour measured

e Management decision recorded
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WEED ECOLOGY AND NON-CHEMICAL MANAGEMENT

WEED LIFE CYCLES

and perennial weeds to time
interventions and prevent
seed production.

Understand annual, biennial @

WEED LIFE
CYCLES
Knowing weed
biology helps
predict and

_——
STALE SEEDBEDS
Encourage weed seeds to
germinate, then destroy
seedlings before planting
the crop.

MULCHING

Use organic mulches to

suppress weeds, conserve

moisture and improve

soil health. MULCHING
e - - ? Shades weeds,

MECHANICAL CONTROL Pf&—\.7 . 2 [ conserves moisture

7% Z NN and adds organic

Use tools and equipment
g matter.

to remove or suppress
weeds without chemicals.
ROTATION

Rotate crops to disrupt
weed life cycles and
reduce weed pressure

« PRINCIPLES OF NON-CHEMICAL WEED MANAGEMENT

W Manage weeds smarter. Protect soil. Grow better. +@

STALE SEEDBEDS
Reduce the weed
seed bank before

planting your
crop.

—
COMPETITION

Weeds compete with
crops for light, water,
nutrients and space.

9

ROTATION

Break weed
life cycles and
improve soil
’ T
& biodiversity.
MECHANICAL
CONTROL
Physical removal
or suppression
without harmful
_chemicals.

1. OBSERVE 2. PREVENT 3. SUPPRESS

9 Know your weeds, » Prevent weed seeds » Use mulching, stale ’
their life cycles and m from forming and seedbeds and tools
growth patterns. spreading. to suppress weeds.

4. ROTATE 5. IMPROVE
Rotate crops and » ::-:’lls‘:r:?!lt:r);;?l
use cover crops to

i s that outcompete
disrupt cycles. =

HEALTHIER SOIL
More organic matter,
better structure and
water retention.

LESS WEED PRESSURE
Lower seed bank and
reduced weed growth
over time.

(10
St

HIGHER YIELDS

Crops have more resources
Z - to grow, leading to better

productivity.

SAFE AND SUSTAINABLE
Protects health, biodiversity
and future generations.

LOWER COSTS

9 Less dependence on
\'j herbicides and lower

production costs.

W, KNOW YOUR WEEDS ¢ USE NATURE’S TOOLS ¢ BUILD RESILIENCE ¢ GROW SUSTAINABLY 7

Chapter Focus

Weed Ecology and Non-Chemical Management is approached as a whole-farm management discipline. The
objective is to understand the underlying biological and operational processes, identify measurable indicators and
implement practices that improve productivity, resilience and profitability together.
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16.1 Science and Management Foundations

This chapter examines weed ecology and non-chemical management through six linked management
variables. Each variable should be assessed in relation to crop requirements, soil condition, climate,
labour, market obligations and available capital. The goal is not simply to adopt a practice, but to
understand why it works, when it is appropriate and how performance will be verified.

16.1.1 Weed Life Cycles

Weed Life Cycles belongs inside an integrated prevention-and-monitoring system. Decisions should be
based on correct identification, field thresholds, crop stage and documented effectiveness, with the least
disruptive effective intervention preferred.

16.1.2 Stale Seedbeds

Stale Seedbeds is a core design variable in weed ecology and non-chemical management. The farmer
should define the desired function, select an appropriate practice, document what was done and measure
the result over time rather than relying on assumptions.

16.1.3 Mulching

Mulching is a core design variable in weed ecology and non-chemical management. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

16.1.4 Mechanical Control

Mechanical Control is a core design variable in weed ecology and non-chemical management. The farmer
should define the desired function, select an appropriate practice, document what was done and measure
the result over time rather than relying on assumptions.

16.1.5 Rotation

Rotation is a core design variable in weed ecology and non-chemical management. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

16.1.6 Competition

Competition is a core design variable in weed ecology and non-chemical management. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

Key Evidence Questions

o What baseline measurement describes current weed life cycles performance?

e Which limiting factor has the greatest influence on stale seedbeds?

e How will the farm monitor changes in mulching across the season?

¢ What unintended agronomic, food-safety or financial risk could the intervention create?
e What result would justify continuing, scaling or discontinuing the practice?
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16.2 Field Implementation Framework

Management Area
Weed Life Cycles

Field Action

Inspect the farm
condition, set a target
and implement a
controlled weed life
cycles action.

| Record / Evidence
Weed Life Cycles
observation / activity
record

Performance Indicator
Trend versus baseline
and target

Stale Seedbeds Inspect the farm Stale Seedbeds Trend versus baseline
condition, set a target observation / activity and target
and implement a record
controlled stale
seedbeds action.
Mulching Inspect the farm Mulching observation/ | Trend versus baseline

condition, set a target
and implement a
controlled mulching
action.

activity record

and target

Mechanical Control

Inspect the farm
condition, set a target
and implement a
controlled mechanical
control action.

Mechanical Control
observation / activity
record

Trend versus baseline
and target

Rotation Inspect the farm Rotation observation / Trend versus baseline
condition, set a target activity record and target
and implement a
controlled rotation
action.
Competition Inspect the farm Competition Trend versus baseline

condition, set a target
and implement a
controlled competition
action.

observation / activity
record

and target

Implementation Sequence

Define the management problem and desired farm function.
Collect baseline observations and measurements.

Choose an intervention compatible with crop, soil, climate and certification requirements.
Trial the practice at manageable scale where uncertainty is high.
Record inputs, timing, rates, labour and field conditions.
Measure biological, agronomic and financial outcomes.
Standardise only after results are repeatable.

Commercial Discipline

A regenerative intervention should ultimately improve at least one of the following without materially damaging the
others: yield stability, product quality, resource efficiency, input risk, soil function, resilience, labour efficiency or

profitability.
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16.3 Applied Case and Professional Review

Applied Case

A diversified commercial farm is evaluating its approach to weed ecology and non-chemical management.
Management has observed inconsistent crop performance, rising input costs and variation between fields.
The farm decides to establish a baseline, select two priority indicators, implement a documented
intervention on a defined block and compare the result with its existing practice. The team also records
labour, material cost, yield, quality and any unintended effects.

Decision Exercise

¢ Identify two measurements you would collect before changing weed life cycles.

e Propose a low-risk trial involving stale seedbeds or mulching.

e Define the control or comparison needed to judge the result.

e List one food-safety or certification risk that must be checked.

e State the commercial KPI that would determine whether the intervention should be scaled.

Chapter Review Questions
1. Define weed life cycles in practical farm-management terms.

2. Explain how stale seedbeds can influence crop performance.

3. What records are required to manage mulching professionally?

4. How could poor management of mechanical control create unintended consequences?
5. Which indicator would you use to monitor rotation?

6. How does competition connect ecological management to profitability?

Chapter Checklist

e Baseline established

¢ Risk and compliance check completed
e Practice documented

e Field observations recorded

e Agronomic result measured

e Cost and labour measured

e Management decision recorded
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SOIL MOISTURE
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Chapter Focus

Water Stewardship and Regenerative Irrigation is approached as a whole-farm management discipline. The
objective is to understand the underlying biological and operational processes, identify measurable indicators and
implement practices that improve productivity, resilience and profitability together.
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17.1 Science and Management Foundations

This chapter examines water stewardship and regenerative irrigation through six linked management
variables. Each variable should be assessed in relation to crop requirements, soil condition, climate,
labour, market obligations and available capital. The goal is not simply to adopt a practice, but to
understand why it works, when it is appropriate and how performance will be verified.

17.1.1 Soil Moisture

Soil Moisture is treated as a diagnostic variable rather than an isolated target. In water stewardship and
regenerative irrigation, managers should establish a baseline, identify the biological or physical process
influencing it, and choose interventions that improve function without creating a new constraint.

17.1.2 Infiltration

Infiltration is a core design variable in water stewardship and regenerative irrigation. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

17.1.3 Drip Irrigation

Drip Irrigation should be managed around root-zone demand, infiltration, soil water-holding capacity and
weather. The aim is to reduce losses while protecting plant health, nutrient availability and biological
activity.

17.1.4 Scheduling

Scheduling is a core design variable in water stewardship and regenerative irrigation. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

17.1.5 Rainwater Harvesting

Rainwater Harvesting should be managed around root-zone demand, infiltration, soil water-holding
capacity and weather. The aim is to reduce losses while protecting plant health, nutrient availability and
biological activity.

17.1.6 Water Quality

Water Quality should be managed around root-zone demand, infiltration, soil water-holding capacity and
weather. The aim is to reduce losses while protecting plant health, nutrient availability and biological
activity.

Key Evidence Questions

¢ What baseline measurement describes current soil moisture performance?

e Which limiting factor has the greatest influence on infiltration?

e How will the farm monitor changes in drip irrigation across the season?

¢ What unintended agronomic, food-safety or financial risk could the intervention create?
e What result would justify continuing, scaling or discontinuing the practice?
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17.2 Field Implementation Framework
| Field Action

Management Area

Record / Evidence

Performance Indicator

Soil Moisture Inspect the farm Soil Moisture Trend versus baseline
condition, set a target observation / activity and target
and implement a record
controlled soil moisture
action.
Infiltration Inspect the farm Infiltration observation / | Trend versus baseline

condition, set a target
and implement a
controlled infiltration
action.

activity record

and target

Drip Irrigation

Inspect the farm
condition, set a target
and implement a
controlled drip irrigation
action.

Drip Irrigation
observation / activity
record

Trend versus baseline
and target

Scheduling

Inspect the farm
condition, set a target
and implement a
controlled scheduling
action.

Scheduling observation
/ activity record

Trend versus baseline
and target

Rainwater Harvesting

Inspect the farm
condition, set a target
and implement a
controlled rainwater
harvesting action.

Rainwater Harvesting
observation / activity
record

Trend versus baseline
and target

Water Quality

Inspect the farm
condition, set a target
and implement a
controlled water quality
action.

Water Quality
observation / activity
record

Trend versus baseline
and target

Implementation Sequence
Define the management problem and desired farm function.

Collect baseline observations and measurements.

Choose an intervention compatible with crop, solil, climate and certification requirements.

Trial the practice at manageable scale where uncertainty is high.

Record inputs, timing, rates, labour and field conditions.

Measure biological, agronomic and financial outcomes.

Standardise only after results are repeatable.
Commercial Discipline

A regenerative intervention should ultimately improve at least one of the following without materially damaging the
others: yield stability, product quality, resource efficiency, input risk, soil function, resilience, labour efficiency or

profitability.
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17.3 Applied Case and Professional Review

Applied Case

A diversified commercial farm is evaluating its approach to water stewardship and regenerative irrigation.
Management has observed inconsistent crop performance, rising input costs and variation between fields.
The farm decides to establish a baseline, select two priority indicators, implement a documented
intervention on a defined block and compare the result with its existing practice. The team also records
labour, material cost, yield, quality and any unintended effects.

Decision Exercise

¢ |dentify two measurements you would collect before changing soil moisture.

e Propose a low-risk trial involving infiltration or drip irrigation.

e Define the control or comparison needed to judge the result.

o List one food-safety or certification risk that must be checked.

e State the commercial KPI that would determine whether the intervention should be scaled.

Chapter Review Questions
1. Define soil moisture in practical farm-management terms.

2. Explain how infiltration can influence crop performance.

3. What records are required to manage drip irrigation professionally?

4. How could poor management of scheduling create unintended consequences?
5. Which indicator would you use to monitor rainwater harvesting?

6. How does water quality connect ecological management to profitability?

Chapter Checklist

e Baseline established

¢ Risk and compliance check completed
e Practice documented

e Field observations recorded

e Agronomic result measured

e Cost and labour measured

e Management decision recorded
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CROP ROTATION, DIVERSIFICATION AND...

ROTATION DESIGN

Plan crop sequences that
improve soil health,
break pest cycles and
balance nutrients.

LEGUMES

Include legumes to fix
nitrogen, boost fertility
and reduce the need for
synthetic inputs.

BREAK CROPS
Grow break crops to
interrupt pest and
disease cycles and

restore soil balance.

INTERCROPPING
Grow two or more crops
together to maximize
space, resources and
reduce risk.

Use succession planting
to maintain continuous
production and income
throughout the season.

W\ Diversify today for resilient soils, healthy crops and secure tomorrow. @

)
(& |
ROTATION DESIGN
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RISK SPREADING
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risk, stabilizes yields
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_farm resilience.

BREAK CROPS
Interrupts pest and
disease cycles
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b 55 4
INTERCROPPING
Maximizes land use
and suppresses weeds,
pests and diseases.

KEY BENEFITS OF DIVERSIFICATION

S

LEGUMES

Fix nitrogen and enrich

soil for better crop
performance.

Sjo

e,
SUCCESSION
Continuous planting
ensures steady
harvests and
income.
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Less impact from pests, " Builds organic matter /\} Better use of nutrients, ‘N-‘ Spread risk across Supports beneficial Healthier systems adapt
diseases and climate and maintains soil '] I I water and sunlight =N crops for more insects and a balanced | better and recover
extremes. fertility. boosts yields. | reliable returns. ecosystem. faster.
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«? DIVERSIFY CROPS

Chapter Focus

REDUCE RISKS A7 INCREASE YIELDS

9

-7,*} BUILD HEALTHY SOILS

233 SECURE THE FUTURE

Crop Rotation, Diversification and Intercropping is approached as a whole-farm management discipline. The
objective is to understand the underlying biological and operational processes, identify measurable indicators and
implement practices that improve productivity, resilience and profitability together.
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18.1 Science and Management Foundations

This chapter examines crop rotation, diversification and intercropping through six linked management
variables. Each variable should be assessed in relation to crop requirements, soil condition, climate,
labour, market obligations and available capital. The goal is not simply to adopt a practice, but to
understand why it works, when it is appropriate and how performance will be verified.

18.1.1 Rotation Design

Rotation Design is a core design variable in crop rotation, diversification and intercropping. The farmer
should define the desired function, select an appropriate practice, document what was done and measure
the result over time rather than relying on assumptions.

18.1.2 Legumes

Legumes is a core design variable in crop rotation, diversification and intercropping. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

18.1.3 Break Crops

Break Crops is a core design variable in crop rotation, diversification and intercropping. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

18.1.4 Intercropping

Intercropping is a core design variable in crop rotation, diversification and intercropping. The farmer
should define the desired function, select an appropriate practice, document what was done and measure
the result over time rather than relying on assumptions.

18.1.5 Succession

Succession is a core design variable in crop rotation, diversification and intercropping. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

18.1.6 Risk Spreading

Risk Spreading is a core design variable in crop rotation, diversification and intercropping. The farmer
should define the desired function, select an appropriate practice, document what was done and measure
the result over time rather than relying on assumptions.

Key Evidence Questions

¢ What baseline measurement describes current rotation design performance?

e Which limiting factor has the greatest influence on legumes?

e How will the farm monitor changes in break crops across the season?

¢ What unintended agronomic, food-safety or financial risk could the intervention create?
e What result would justify continuing, scaling or discontinuing the practice?
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18.2 Field Implementation Framework

Management Area
Rotation Design

Field Action

Inspect the farm
condition, set a target
and implement a
controlled rotation
design action.

| Record / Evidence
Rotation Design
observation / activity
record

' Performance Indicator
Trend versus baseline
and target

Legumes Inspect the farm Legumes observation/ | Trend versus baseline
condition, set a target activity record and target
and implement a
controlled legumes
action.
Break Crops Inspect the farm Break Crops Trend versus baseline

condition, set a target
and implement a
controlled break crops
action.

observation / activity
record

and target

Intercropping

Inspect the farm
condition, set a target
and implement a
controlled intercropping
action.

Intercropping
observation / activity
record

Trend versus baseline
and target

Succession Inspect the farm Succession observation | Trend versus baseline
condition, set a target / activity record and target
and implement a
controlled succession
action.
Risk Spreading Inspect the farm Risk Spreading Trend versus baseline

condition, set a target
and implement a
controlled risk
spreading action.

observation / activity
record

and target

Implementation Sequence

Define the management problem and desired farm function.
Collect baseline observations and measurements.

Choose an intervention compatible with crop, soil, climate and certification requirements.
Trial the practice at manageable scale where uncertainty is high.
Record inputs, timing, rates, labour and field conditions.
Measure biological, agronomic and financial outcomes.
Standardise only after results are repeatable.

Commercial Discipline

A regenerative intervention should ultimately improve at least one of the following without materially damaging the
others: yield stability, product quality, resource efficiency, input risk, soil function, resilience, labour efficiency or

profitability.

BIO-ORGANIC & REGENERATIVE AGRICULTURE - 2026 PROFESSIONAL EDITION




18.3 Applied Case and Professional Review

Applied Case

A diversified commercial farm is evaluating its approach to crop rotation, diversification and intercropping.
Management has observed inconsistent crop performance, rising input costs and variation between fields.
The farm decides to establish a baseline, select two priority indicators, implement a documented
intervention on a defined block and compare the result with its existing practice. The team also records
labour, material cost, yield, quality and any unintended effects.

Decision Exercise

¢ Identify two measurements you would collect before changing rotation design.

e Propose a low-risk trial involving legumes or break crops.

e Define the control or comparison needed to judge the result.

o List one food-safety or certification risk that must be checked.

e State the commercial KPI that would determine whether the intervention should be scaled.

Chapter Review Questions
1. Define rotation design in practical farm-management terms.

2. Explain how legumes can influence crop performance.

3. What records are required to manage break crops professionally?

4. How could poor management of intercropping create unintended consequences?
5. Which indicator would you use to monitor succession?

6. How does risk spreading connect ecological management to profitability?

Chapter Checklist

e Baseline established

¢ Risk and compliance check completed
e Practice documented

e Field observations recorded

e Agronomic result measured

e Cost and labour measured

e Management decision recorded
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l CHAPTER 19

[ 4 MANURE CYCLING

Recycle animal manure
to improve soil fertility,
structure and water
holding capacity.

MANAGED GRAZING
Rotational grazing
improves pasture health,
reduces overgrazing and
boosts productivity.

NUTRIENT LOOPS
Close nutrient cycles
between crops, livestock
and soil for long-term
productivity.

POULTRY INTEGRATION
Use poultry to control pests,
fertilize soil and add value
through eggs and meat.

PASTURE

Healthy pastures support
livestock nutrition, soil
cover and carbon storage.

BIOSECURITY
Prevent disease, protect
animal and plant health
and secure farm income.
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SYSTEMS

Stronger farms.
Healthier ecosystems.

u_v
NUTRIENT LOOPS

Connects crops and
livestock in a cycle
\ that reduces waste
A and boosts yields.

BIOSECURITY

Strong biosecurity A
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risk and safeguard
livestock and crops.
PASTURE

Provides feed, protects
soil, enhances biodiversity
and supports water
infiltration.

POULTRY INTEGRATION

Poultry add income,
reduce pests and
deposits nutrients
in the soil.

Builds a sustainable
and regenerative
food system

l I and profitability dependence and climate shocks 'n‘ food security

PRINCIPLES FOR SUCCESS

PLAN AS A SYSTEM
Design the farm as an
integrated whole, not
separate parts.

Q

KEEP NUTRIENTS FLOWING N, MAINTAIN BALANCE
Recycle organic matter and Balance crop and livestock
nutrients between crops,

livestock and soil.

MONITOR AND ADAPT HEALTHY ANIMALS,
Observe, record and adjust 0 HEALTHY SOIL
management for continuous Good animal care and soil

improvement. health go hand in hand.

numbers with land, water
and resources.

v7 INTEGRATE NATURE |

OSE THE LOOPS | fs BUILD RESILIENCE GROW TOGETHER | SECURE THE FUTURE

Chapter Focus
Integrated Livestock and Crop Systems is approached as a whole-farm management discipline. The objective is to
understand the underlying biological and operational processes, identify measurable indicators and implement
practices that improve productivity, resilience and profitability together.
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19.1 Science and Management Foundations

This chapter examines integrated livestock and crop systems through six linked management variables.
Each variable should be assessed in relation to crop requirements, soil condition, climate, labour, market
obligations and available capital. The goal is not simply to adopt a practice, but to understand why it
works, when it is appropriate and how performance will be verified.

19.1.1 Manure Cycling

Manure Cycling contributes to nutrient cycling and soil conditioning when source, maturity, contamination
risk and application rate are controlled. The practical objective is to recycle resources while maintaining
predictable crop nutrition and food-safety safeguards.

19.1.2 Managed Grazing

Managed Grazing is a core design variable in integrated livestock and crop systems. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

19.1.3 Poultry Integration

Poultry Integration is a core design variable in integrated livestock and crop systems. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

19.1.4 Pasture

Pasture is a core design variable in integrated livestock and crop systems. The farmer should define the
desired function, select an appropriate practice, document what was done and measure the result over
time rather than relying on assumptions.

19.1.5 Biosecurity

Biosecurity is a core design variable in integrated livestock and crop systems. The farmer should define
the desired function, select an appropriate practice, document what was done and measure the result
over time rather than relying on assumptions.

19.1.6 Nutrient Loops

Nutrient Loops is a core design variable in integrated livestock and crop systems. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

Key Evidence Questions

¢ What baseline measurement describes current manure cycling performance?

e Which limiting factor has the greatest influence on managed grazing?

o How will the farm monitor changes in poultry integration across the season?

¢ What unintended agronomic, food-safety or financial risk could the intervention create?
e What result would justify continuing, scaling or discontinuing the practice?
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19.2 Field Implementation Framework

Management Area Field Action | Record / Evidence Performance Indicator
Manure Cycling Inspect the farm Manure Cycling Trend versus baseline
condition, set a target observation / activity and target
and implement a record

controlled manure
cycling action.

Managed Grazing Inspect the farm Managed Grazing Trend versus baseline
condition, set a target observation / activity and target
and implement a record

controlled managed
grazing action.

Poultry Integration Inspect the farm Poultry Integration Trend versus baseline
condition, set a target observation / activity and target
and implement a record

controlled poultry
integration action.
Pasture Inspect the farm Pasture observation / Trend versus baseline
condition, set a target activity record and target

and implement a
controlled pasture

action.
Biosecurity Inspect the farm Biosecurity observation | Trend versus baseline
condition, set a target / activity record and target

and implement a
controlled biosecurity

action.
Nutrient Loops Inspect the farm Nutrient Loops Trend versus baseline
condition, set a target observation / activity and target
and implement a record
controlled nutrient loops
action.

Implementation Sequence

o Define the management problem and desired farm function.
e Collect baseline observations and measurements.
e Choose an intervention compatible with crop, soil, climate and certification requirements.
o Trial the practice at manageable scale where uncertainty is high.
e Record inputs, timing, rates, labour and field conditions.
o Measure biological, agronomic and financial outcomes.
e Standardise only after results are repeatable.
Commercial Discipline
A regenerative intervention should ultimately improve at least one of the following without materially damaging the

others: yield stability, product quality, resource efficiency, input risk, soil function, resilience, labour efficiency or
profitability.
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19.3 Applied Case and Professional Review

Applied Case

A diversified commercial farm is evaluating its approach to integrated livestock and crop systems.
Management has observed inconsistent crop performance, rising input costs and variation between fields.
The farm decides to establish a baseline, select two priority indicators, implement a documented
intervention on a defined block and compare the result with its existing practice. The team also records
labour, material cost, yield, quality and any unintended effects.

Decision Exercise

¢ Identify two measurements you would collect before changing manure cycling.

e Propose a low-risk trial involving managed grazing or poultry integration.

e Define the control or comparison needed to judge the result.

e List one food-safety or certification risk that must be checked.

e State the commercial KPI that would determine whether the intervention should be scaled.

Chapter Review Questions
1. Define manure cycling in practical farm-management terms.

2. Explain how managed grazing can influence crop performance.

3. What records are required to manage poultry integration professionally?

4. How could poor management of pasture create unintended consequences?
5. Which indicator would you use to monitor biosecurity?

6. How does nutrient loops connect ecological management to profitability?

Chapter Checklist

e Baseline established

¢ Risk and compliance check completed
e Practice documented

e Field observations recorded

e Agronomic result measured

e Cost and labour measured

e Management decision recorded
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Agroforestry and Perennial Systems

ALLEY CROPPING

Grow crops between

rows of trees to improve
soil fertility, reduce erosion
and increase productivity.

WINDBREAKS

Plant trees to reduce
wind speed, protect
crops, conserve soil
and moisture.

SILVOPASTURE
Integrate trees, forage
and livestock for shade,
feed, improved soils
and higher yields.

PERENNIALS

Use long-lived plants for
continuous production,
soil cover and carbon
sequestration.

SHADE

Provide optimal shade to
reduce heat stress, improve
microclimate and support
plant and animal health.

ALLEY CROPPING

Enhances soil fertility,
increases yields and
improves resource
use efficiency.

SILVOPASTURE
Improves animal welfare,
provides feed and shade,

and enhances soil

productivity.

KEY BENEFITS OF AGROFORESTY

W Working with nature. Building resilience. Securing the future. '@

w‘?‘# 'P.'s‘v

ECOSYSTEM
SERVICES

Trees and perennials
provide vital services
that sustain farms
and landscapes.

%
\ Y 4
PERENNIALS

Provide continuous
products, soil cover
and long-term
ecosystem benefits,

G ‘
o
WINDBREAKS
Protects crops
from wind, reduces

erosion and preserves,
moisture.

{
_A

SHADE

Regulates temperature,
protects plants and
livestock and improves
microclimate.

ENHANCES BIODIVERSITY

) IMPROVES SOIL HEALTH CONSERVES WATER INCREASES RESILIENCE | SEQUESTERS CARBON [y DIVERSIFIES INCOME
Adds organic matter, Reduces runoff, increases Stronger systems that Trees and perennials .‘ Multiple products Supports beneficial
JOLOON fixes nutrients and ( ) infiltration and improves withstand droughts, e capture carbon and - throughout the year ’ organisms, wildlife
0 boosts fertility. water retention. pests and climate shocks. reduce emissions. reduce risks. and ecosystem balance. |
£
PRINCIPLES FOR SUCCESS
/ N\
ASSESS PLAN DIVERSIFY 0 MANAGE MONITOR & ADAPT m SUSTAIN & SCALE
‘ Understand your land, Design systems that “’ Combine trees, crops » ‘c Prune, mulch, graze /\/ Track performance 9 (Y] Strengthen systems
resources, climate ’ fit your landscape #&Pa. and livestock for \ J and monitor for I II and adapt practices v and expand for
\ and goals. and objectives. f—— synergy. optimal results. 1 over time. long-term impact.

& INTEGRATE TREES |

Chapter Focus

\.ﬂ NOURISH THE SOIL

SUSTAIN LIVELIHOODS |

(9 RESTORE ECOSYSTEMS |

@

BUILD A BETTER FUTURE

Agroforestry and Perennial Systems is approached as a whole-farm management discipline. The objective is to
understand the underlying biological and operational processes, identify measurable indicators and implement
practices that improve productivity, resilience and profitability together.
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20.1 Science and Management Foundations

This chapter examines agroforestry and perennial systems through six linked management variables.
Each variable should be assessed in relation to crop requirements, soil condition, climate, labour, market
obligations and available capital. The goal is not simply to adopt a practice, but to understand why it
works, when it is appropriate and how performance will be verified.

20.1.1 Alley Cropping

Alley Cropping is a core design variable in agroforestry and perennial systems. The farmer should define
the desired function, select an appropriate practice, document what was done and measure the result
over time rather than relying on assumptions.

20.1.2 Windbreaks

Windbreaks is a core design variable in agroforestry and perennial systems. The farmer should define the
desired function, select an appropriate practice, document what was done and measure the result over
time rather than relying on assumptions.

20.1.3 Silvopasture

Silvopasture is a core design variable in agroforestry and perennial systems. The farmer should define the
desired function, select an appropriate practice, document what was done and measure the result over
time rather than relying on assumptions.

20.1.4 Perennials

Perennials is a core design variable in agroforestry and perennial systems. The farmer should define the
desired function, select an appropriate practice, document what was done and measure the result over
time rather than relying on assumptions.

20.1.5 Shade

Shade is a core design variable in agroforestry and perennial systems. The farmer should define the
desired function, select an appropriate practice, document what was done and measure the result over
time rather than relying on assumptions.

20.1.6 Ecosystem Services

Ecosystem Services is a core design variable in agroforestry and perennial systems. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

Key Evidence Questions

¢ What baseline measurement describes current alley cropping performance?

e Which limiting factor has the greatest influence on windbreaks?

e How will the farm monitor changes in silvopasture across the season?

e What unintended agronomic, food-safety or financial risk could the intervention create?
e What result would justify continuing, scaling or discontinuing the practice?

BIO-ORGANIC & REGENERATIVE AGRICULTURE - 2026 PROFESSIONAL EDITION



20.2 Field Implementation Framework

Management Area
Alley Cropping

Field Action

Inspect the farm
condition, set a target
and implement a
controlled alley
cropping action.

| Record / Evidence
Alley Cropping
observation / activity
record

Performance Indicator
Trend versus baseline
and target

Windbreaks

Inspect the farm
condition, set a target
and implement a
controlled windbreaks
action.

Windbreaks
observation / activity
record

Trend versus baseline
and target

Silvopasture

Inspect the farm
condition, set a target
and implement a
controlled silvopasture
action.

Silvopasture
observation / activity
record

Trend versus baseline
and target

Perennials Inspect the farm Perennials observation | Trend versus baseline
condition, set a target / activity record and target
and implement a
controlled perennials
action.
Shade Inspect the farm Shade observation / Trend versus baseline

condition, set a target
and implement a

controlled shade action.

activity record

and target

Ecosystem Services

Inspect the farm
condition, set a target
and implement a
controlled ecosystem
services action.

Ecosystem Services
observation / activity
record

Trend versus baseline
and target

Implementation Sequence

Define the management problem and desired farm function.
Collect baseline observations and measurements.
Choose an intervention compatible with crop, soil, climate and certification requirements.
Trial the practice at manageable scale where uncertainty is high.
Record inputs, timing, rates, labour and field conditions.
Measure biological, agronomic and financial outcomes.
Standardise only after results are repeatable.

Commercial Discipline

A regenerative intervention should ultimately improve at least one of the following without materially damaging the
others: yield stability, product quality, resource efficiency, input risk, soil function, resilience, labour efficiency or

profitability.
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20.3 Applied Case and Professional Review

Applied Case

A diversified commercial farm is evaluating its approach to agroforestry and perennial systems.
Management has observed inconsistent crop performance, rising input costs and variation between fields.
The farm decides to establish a baseline, select two priority indicators, implement a documented
intervention on a defined block and compare the result with its existing practice. The team also records
labour, material cost, yield, quality and any unintended effects.

Decision Exercise

¢ Identify two measurements you would collect before changing alley cropping.

e Propose a low-risk trial involving windbreaks or silvopasture.

e Define the control or comparison needed to judge the result.

o List one food-safety or certification risk that must be checked.

e State the commercial KPI that would determine whether the intervention should be scaled.

Chapter Review Questions
1. Define alley cropping in practical farm-management terms.

2. Explain how windbreaks can influence crop performance.

3. What records are required to manage silvopasture professionally?

4. How could poor management of perennials create unintended consequences?
5. Which indicator would you use to monitor shade?

6. How does ecosystem services connect ecological management to profitability?

Chapter Checklist

e Baseline established

¢ Risk and compliance check completed
e Practice documented

e Field observations recorded

e Agronomic result measured

e Cost and labour measured

e Management decision recorded
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Pollinators, Biodiversity and Farm Habitat

POLLINATORS

Support crop pollination,
increase yields and maintain
ecosystem balance.

HEDGEROWS

Provide shelter, reduce
wind, prevent erosion and
support wildlife.

NATIVE PLANTS

Offer food and habitat for
beneficial insects, birds and
other wildlife.

ECOLOGICAL CORRIDORS

Connect habitats, allow species
movement and strengthen
biodiversity.

BENEFICIAL HABITAT
Nesting sites, water sources
and diverse habitats enhance
farm resilience.

N7 INCREASES YIELDS
.:@ Better pollination leads | ”
/s g\ to higher quality and \’
higher yields.

W Healthy habitats. Abundant pollinators. Resilient farms. @
POLLINATORS

Attract and support
bees, butterflies and
other pollinators.

.y

\
BENEFICIAL HABITAT

Provide food, shelter
and nesting sites for
beneficial species.

%

\_/

PESTICIDE RISK

Reduce pesticide use
to protect pollinators
and beneficial 4
organisms.

|
ECOLOGICAL
CORRIDORS
Create connections
between habitats
to sustain
biodiversity.

HEDGEROWS
Establish hedges
_ ¥\ toprotect soil, crops
\ and provide wildlife
Q habitat.

NATIVE PLANTS
Plant native species
that support local
wildlife and natural
systems.

BENEFITS OF BIODIVERSITY AND HABITAT

ENHANCES SOIL HEALTH

REDUCES PESTS IMPROVES RESILIENCE SUPPORTS WILDLIFE SUSTAINS THE FUTURE |
Diverse plants and habitats More beneficial insects Biodiversity helps farms 4 Provides food and shelter 6‘2\ Healthy ecosystems
improve soil structure naturally control pests adapt to climate stress for birds, insects and ’ ensure long-term
and fertility. and diseases. and other shocks. other wildlife. productivity.

PRINCIPLES FOR HABITAT MANAGEMENT

1. ASSESS o 2. PLAN 3. PLANT 4. PROVIDE HABITAT 2 5. MONITOR & ADAPT
Understand your ﬂ Design habitat features * ¢ Establish native plants, ‘ Add nesting sites, . Observe, measure and
land, habitats and that support pollinators Eﬁ hedgerows and habitat water sources and improve habitats over
biodiversity. and wildlife. corridors. shelter. time.

PROTECT POLLINATORS

Chapter Focus

& BUILD RESILIENT FARMS

\4, ENHANCE BIODIVERSITY @ SECURE A SUSTAINABLE FUTURE

Pollinators, Biodiversity and Farm Habitat is approached as a whole-farm management discipline. The objective is
to understand the underlying biological and operational processes, identify measurable indicators and implement
practices that improve productivity, resilience and profitability together.

BIO-ORGANIC & REGENERATIVE AGRICULTURE - 2026 PROFESSIONAL EDITION



21.1 Science and Management Foundations

This chapter examines pollinators, biodiversity and farm habitat through six linked management variables.
Each variable should be assessed in relation to crop requirements, soil condition, climate, labour, market
obligations and available capital. The goal is not simply to adopt a practice, but to understand why it
works, when it is appropriate and how performance will be verified.

21.1.1 Pollinators

Pollinators is a core design variable in pollinators, biodiversity and farm habitat. The farmer should define
the desired function, select an appropriate practice, document what was done and measure the result
over time rather than relying on assumptions.

21.1.2 Beneficial Habitat

Beneficial Habitat belongs inside an integrated prevention-and-monitoring system. Decisions should be
based on correct identification, field thresholds, crop stage and documented effectiveness, with the least
disruptive effective intervention preferred.

21.1.3 Hedgerows

Hedgerows is a core design variable in pollinators, biodiversity and farm habitat. The farmer should define
the desired function, select an appropriate practice, document what was done and measure the result
over time rather than relying on assumptions.

21.1.4 Native Plants

Native Plants is a core design variable in pollinators, biodiversity and farm habitat. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

21.1.5 Ecological Corridors

Ecological Corridors is a core design variable in pollinators, biodiversity and farm habitat. The farmer
should define the desired function, select an appropriate practice, document what was done and measure
the result over time rather than relying on assumptions.

21.1.6 Pesticide Risk

Pesticide Risk belongs inside an integrated prevention-and-monitoring system. Decisions should be based
on correct identification, field thresholds, crop stage and documented effectiveness, with the least
disruptive effective intervention preferred.

Key Evidence Questions

¢ What baseline measurement describes current pollinators performance?

e Which limiting factor has the greatest influence on beneficial habitat?

e How will the farm monitor changes in hedgerows across the season?

¢ What unintended agronomic, food-safety or financial risk could the intervention create?
e What result would justify continuing, scaling or discontinuing the practice?
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21.2 Field Implementation Framework

Management Area
Pollinators

Field Action

Inspect the farm
condition, set a target
and implement a
controlled pollinators
action.

Record / Evidence
Pollinators observation /
activity record

' Performance Indicator
Trend versus baseline
and target

Beneficial Habitat

Inspect the farm
condition, set a target
and implement a
controlled beneficial
habitat action.

Beneficial Habitat
observation / activity
record

Trend versus baseline
and target

Hedgerows

Inspect the farm
condition, set a target
and implement a
controlled hedgerows
action.

Hedgerows observation
/ activity record

Trend versus baseline
and target

Native Plants

Inspect the farm
condition, set a target
and implement a
controlled native plants
action.

Native Plants
observation / activity
record

Trend versus baseline
and target

Ecological Corridors

Inspect the farm
condition, set a target
and implement a
controlled ecological
corridors action.

Ecological Corridors
observation / activity
record

Trend versus baseline
and target

Pesticide Risk

Inspect the farm
condition, set a target
and implement a
controlled pesticide risk
action.

Pesticide Risk
observation / activity
record

Trend versus baseline
and target

Implementation Sequence
Define the management problem and desired farm function.

Collect baseline observations and measurements.

Choose an intervention compatible with crop, soil, climate and certification requirements.
Trial the practice at manageable scale where uncertainty is high.
Record inputs, timing, rates, labour and field conditions.
Measure biological, agronomic and financial outcomes.
Standardise only after results are repeatable.

Commercial Discipline

A regenerative intervention should ultimately improve at least one of the following without materially damaging the
others: yield stability, product quality, resource efficiency, input risk, soil function, resilience, labour efficiency or

profitability.
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21.3 Applied Case and Professional Review

Applied Case

A diversified commercial farm is evaluating its approach to pollinators, biodiversity and farm habitat.
Management has observed inconsistent crop performance, rising input costs and variation between fields.
The farm decides to establish a baseline, select two priority indicators, implement a documented
intervention on a defined block and compare the result with its existing practice. The team also records
labour, material cost, yield, quality and any unintended effects.

Decision Exercise

¢ Identify two measurements you would collect before changing pollinators.

e Propose a low-risk trial involving beneficial habitat or hedgerows.

e Define the control or comparison needed to judge the result.

e List one food-safety or certification risk that must be checked.

e State the commercial KPI that would determine whether the intervention should be scaled.

Chapter Review Questions
1. Define pollinators in practical farm-management terms.

2. Explain how beneficial habitat can influence crop performance.

3. What records are required to manage hedgerows professionally?

4. How could poor management of native plants create unintended consequences?
5. Which indicator would you use to monitor ecological corridors?

6. How does pesticide risk connect ecological management to profitability?

Chapter Checklist

e Baseline established

¢ Risk and compliance check completed
e Practice documented

e Field observations recorded

e Agronomic result measured

e Cost and labour measured

e Management decision recorded
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Seed, Nursery and Propagation Systems

%% Quality seed. Strong starts. Healthy plants. Higher yields. ¢

SEED QUALITY

Use genetically pure, - - — ’ ‘f‘ﬁ

high-vigor seed that is *?-;‘—‘ ’

disease-free and well

- o= SEED QUALITY GERMINATION
= \f ., o> DA h High-quality seed Optimal conditions

Vg Mgy e . . ensures better promote strong,

GERHINATION : | . W e A § germination and healthy and uniform

Ensure high germination » . uniform growth. seedlings.

rates through proper v ’ 2

testing, moisture and

temperature.

NURSERY MEDIA

Use sterile, well-drained, Heelthy Dla.ms
nutrient-rich media for start with quality seed

strong root and shoot 1 - AN | NURSERY MEDIA | and proper propagation TRANSPLANTS
development. : \ z . ’ management. %
e e vve e ~ — 4 Quality media provides | Careful transplaztmg
ARENHHE quic]

: g "\ nutrients, aeration and
HARDENING support for healthy aStablishiment and

Gradually expose seedlings [ ST { root development. strong growth.
to natural conditions to - ’
build strength and reduce ) T LA N2 > HARDENING

transplant shock. / - " =
L — & el \ & = Hardening prepares

TRANSPLANTS ! y seedlings for stress,
¢ Y 5 improves survival
and performance.

NT HEALTH

Transplant healthy, >
uniform seedlings at the >
right age for maximum 3 & BENEFITS OF QUALITY SEED AND PROPAGATION

establishment.

7
Improves plant Increases yield Promotes strong Reduces disease Enhances stress / Improves productivity
L establishment and ¢ and crop root systems and incidence and pest tolerance and 1 I and economic

survival. uniformity. \ vigorous growth. susceptibility. resilience. returns.

KEY STEPS FOR EFFECTIVE NURSERY AND PROPAGATION MANAGEMENT

1. SELECT " 2. PREPARE 3.50W 4. NURTURE 5. HARDEN 6. TRANSPLANT )
0 Choose quality seed at%,  Prepare nursery ”\ sw seeds m the @ Provide water, :ﬂ Gradually harden Transplant at the

or parent matarial media, trays or » 0 » nutrients and » » A
o based on purpose beds under clean <> protection for w soadings befoce ok ave o ey

and performance. conditions: demh w spacing. healthy growth. mnsplannm ideal conditions.

STRONG STARTS | 7 HEALTHYPLANTS | ] HIGHERYIELDS | @ SUSTAINABLE FUTURE

Chapter Focus

Seed, Nursery and Propagation Systems is approached as a whole-farm management discipline. The objective is
to understand the underlying biological and operational processes, identify measurable indicators and implement
practices that improve productivity, resilience and profitability together.
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22.1 Science and Management Foundations

This chapter examines seed, nursery and propagation systems through six linked management variables.
Each variable should be assessed in relation to crop requirements, soil condition, climate, labour, market
obligations and available capital. The goal is not simply to adopt a practice, but to understand why it
works, when it is appropriate and how performance will be verified.

22.1.1 Seed Quality

Seed Quality is a core design variable in seed, nursery and propagation systems. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

22.1.2 Germination

Germination is a core design variable in seed, nursery and propagation systems. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

22.1.3 Nursery Media

Nursery Media is a core design variable in seed, nursery and propagation systems. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

22.1.4 Hardening

Hardening is a core design variable in seed, nursery and propagation systems. The farmer should define
the desired function, select an appropriate practice, document what was done and measure the result
over time rather than relying on assumptions.

22.1.5 Transplants

Transplants is a core design variable in seed, nursery and propagation systems. The farmer should define
the desired function, select an appropriate practice, document what was done and measure the result
over time rather than relying on assumptions.

22.1.6 Plant Health

Plant Health is a core design variable in seed, nursery and propagation systems. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

Key Evidence Questions

o What baseline measurement describes current seed quality performance?

e Which limiting factor has the greatest influence on germination?

e How will the farm monitor changes in nursery media across the season?

¢ What unintended agronomic, food-safety or financial risk could the intervention create?
e What result would justify continuing, scaling or discontinuing the practice?
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22.2 Field Implementation Framework

Management Area

Field Action

| Record / Evidence

Performance Indicator

Seed Quality Inspect the farm Seed Quality Trend versus baseline
condition, set a target observation / activity and target
and implement a record
controlled seed quality
action.
Germination Inspect the farm Germination Trend versus baseline
condition, set a target observation / activity and target
and implement a record
controlled germination
action.
Nursery Media Inspect the farm Nursery Media Trend versus baseline
condition, set a target observation / activity and target
and implement a record
controlled nursery
media action.
Hardening Inspect the farm Hardening observation / | Trend versus baseline

condition, set a target
and implement a
controlled hardening
action.

activity record

and target

Transplants

Inspect the farm
condition, set a target
and implement a
controlled transplants
action.

Transplants observation
/ activity record

Trend versus baseline
and target

Plant Health

Inspect the farm
condition, set a target
and implement a
controlled plant health
action.

Plant Health
observation / activity
record

Trend versus baseline
and target

Implementation Sequence

Define the management problem and desired farm function.
Collect baseline observations and measurements.
Choose an intervention compatible with crop, soil, climate and certification requirements.
Trial the practice at manageable scale where uncertainty is high.
Record inputs, timing, rates, labour and field conditions.
Measure biological, agronomic and financial outcomes.
Standardise only after results are repeatable.

Commercial Discipline

A regenerative intervention should ultimately improve at least one of the following without materially damaging the
others: yield stability, product quality, resource efficiency, input risk, soil function, resilience, labour efficiency or

profitability.
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22.3 Applied Case and Professional Review

Applied Case

A diversified commercial farm is evaluating its approach to seed, nursery and propagation systems.
Management has observed inconsistent crop performance, rising input costs and variation between fields.
The farm decides to establish a baseline, select two priority indicators, implement a documented
intervention on a defined block and compare the result with its existing practice. The team also records
labour, material cost, yield, quality and any unintended effects.

Decision Exercise

¢ Identify two measurements you would collect before changing seed quality.

e Propose a low-risk trial involving germination or nursery media.

e Define the control or comparison needed to judge the result.

o List one food-safety or certification risk that must be checked.

e State the commercial KPI that would determine whether the intervention should be scaled.

Chapter Review Questions
1. Define seed quality in practical farm-management terms.

2. Explain how germination can influence crop performance.

3. What records are required to manage nursery media professionally?

4. How could poor management of hardening create unintended consequences?
5. Which indicator would you use to monitor transplants?

6. How does plant health connect ecological management to profitability?

Chapter Checklist

e Baseline established

¢ Risk and compliance check completed
e Practice documented

e Field observations recorded

e Agronomic result measured

e Cost and labour measured

e Management decision recorded
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Nutrient Cycling and Organic Fertility Management

\“ Healthy soil. Balanced nutrients. Productive crops. Sustainable future. 7

NUTRIENT BUDGETS

Track nutrient inputs, outputs
and balances to plan for soil
fertility and crop needs.

COMPOST CREDITS

Convert organic waste into
compost to build soil health
and earn soil nutrient credits.

MANURES

Use animal manures
to supply nutrients,
improve structure and
enhance microbial life.

MINERAL AMENDMENTS
Apply rock minerals and
micronutrients to correct
imbalances and support

plant growth.

FERTILITY PLANS

Develop field-specific fertility
plans based on soil tests,
crops and yield goals.

DEFICIENCIES

Identify nutrient deficiencies
early and take corrective
actions to prevent yield loss.

IMPROVES SOIL HEALTH

INCREASES FERTILITY

el
L]
NUTRIENT BUDGETS

Monitor nutrient inputs
and outputs to maintain
soil fertility balance.

N

7y
Lo
COMPOST CREDITS

Recycle organic matter,
build humus and
improve soil biology.

FERTILITY PLANS

MANURES

Provide slow-release
nutrients and improve
soil structure and

water holding. /

Balanced nutrients
support healthy soil,
strong plants and

higher yields. 4

i

DEFICIENCIES
Detect and correct
nutrient deficiencies
before they impact
yields. ;

MINERAL AMENDMENTS

BENEFITS OF NUTRIENT CYCLING AND ORGANIC FERTILITY

BOOSTS PRODUCTIVITY

Add essential minerals
and trace elements
to correct soil

imbalances. _

. REDUCES LOSSES w LOWERS COSTS SUSTAINS THE FUTURE
@ Builds oroanic matter, Ensures balanced /J Healthy soils and plants Minimizes nutrient losses Uses on-farm resources Builds resilient soils
= enhances structure nutrients for optimal ..Il deliver higher yields through leaching, e and reduces reliance ’ and supports long-term
st and soil life. plant growth. and better quality. erosion and volatilization. on external inputs. food security.
= = STEPS FOR EFFECTIVE FERTILITY MANAGEMENT i =
@ assess © PN © rerry MONITOR © roJust © mPrOVE
o— Test soil, review _) G u m Prepare a fertility _) ‘)f‘\ Apply manures, » @ Monitor soil health, _) ; o Adjust practices ‘ p Continuously improve
= crops and set EBE plan with nutrient Y compost and nutrient levels and and inputs based soil fertility and
o 0 —o—  ameust .
fertility goals. needs and sources. amendments. Ccrop response. on monitoring. organic matter.
‘ﬂ RECYCLE NUTRIENTS | @ BUILD ORGANIC MATTER | 7 BALANCE NUTRIENTS | ;Tz GROW BETTER | @ SUSTAIN THE FUTURE

Chapter Focus

Nutrient Cycling and Organic Fertility Planning is approached as a whole-farm management discipline. The
objective is to understand the underlying biological and operational processes, identify measurable indicators and
implement practices that improve productivity, resilience and profitability together.
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23.1 Science and Management Foundations

This chapter examines nutrient cycling and organic fertility planning through six linked management
variables. Each variable should be assessed in relation to crop requirements, soil condition, climate,
labour, market obligations and available capital. The goal is not simply to adopt a practice, but to
understand why it works, when it is appropriate and how performance will be verified.

23.1.1 Nutrient Budgets

Nutrient Budgets connects ecological performance to commercial viability. A regenerative practice must
be costed, scheduled and measured so that soil improvement and resilience translate into competitive
yields, quality, margins and market access.

23.1.2 Compost Credits

Compost Credits contributes to nutrient cycling and soil conditioning when source, maturity, contamination
risk and application rate are controlled. The practical objective is to recycle resources while maintaining
predictable crop nutrition and food-safety safeguards.

23.1.3 Manures

Manures contributes to nutrient cycling and soil conditioning when source, maturity, contamination risk
and application rate are controlled. The practical objective is to recycle resources while maintaining
predictable crop nutrition and food-safety safeguards.

23.1.4 Mineral Amendments

Mineral Amendments is a core design variable in nutrient cycling and organic fertility planning. The farmer
should define the desired function, select an appropriate practice, document what was done and measure
the result over time rather than relying on assumptions.

23.1.5 Deficiencies

Deficiencies is a core design variable in nutrient cycling and organic fertility planning. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

23.1.6 Fertility Plans

Fertility Plans is a core design variable in nutrient cycling and organic fertility planning. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

Key Evidence Questions

o What baseline measurement describes current nutrient budgets performance?

e Which limiting factor has the greatest influence on compost credits?

e How will the farm monitor changes in manures across the season?

¢ What unintended agronomic, food-safety or financial risk could the intervention create?
e What result would justify continuing, scaling or discontinuing the practice?
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23.2 Field Implementation Framework

Management Area
Nutrient Budgets

Field Action

Inspect the farm
condition, set a target
and implement a
controlled nutrient
budgets action.

| Record / Evidence
Nutrient Budgets
observation / activity
record

' Performance Indicator
Trend versus baseline
and target

Compost Credits Inspect the farm Compost Credits Trend versus baseline
condition, set a target observation / activity and target
and implement a record
controlled compost
credits action.
Manures Inspect the farm Manures observation/ | Trend versus baseline

condition, set a target
and implement a
controlled manures
action.

activity record

and target

Mineral Amendments

Inspect the farm
condition, set a target
and implement a
controlled mineral
amendments action.

Mineral Amendments
observation / activity
record

Trend versus baseline
and target

Deficiencies

Inspect the farm
condition, set a target
and implement a
controlled deficiencies
action.

Deficiencies
observation / activity
record

Trend versus baseline
and target

Fertility Plans

Inspect the farm
condition, set a target
and implement a
controlled fertility plans
action.

Fertility Plans
observation / activity
record

Trend versus baseline
and target

Implementation Sequence

Define the management problem and desired farm function.
Collect baseline observations and measurements.

Choose an intervention compatible with crop, soil, climate and certification requirements.
Trial the practice at manageable scale where uncertainty is high.
Record inputs, timing, rates, labour and field conditions.
Measure biological, agronomic and financial outcomes.
Standardise only after results are repeatable.

Commercial Discipline

A regenerative intervention should ultimately improve at least one of the following without materially damaging the
others: yield stability, product quality, resource efficiency, input risk, soil function, resilience, labour efficiency or

profitability.
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23.3 Applied Case and Professional Review

Applied Case

A diversified commercial farm is evaluating its approach to nutrient cycling and organic fertility planning.
Management has observed inconsistent crop performance, rising input costs and variation between fields.
The farm decides to establish a baseline, select two priority indicators, implement a documented
intervention on a defined block and compare the result with its existing practice. The team also records
labour, material cost, yield, quality and any unintended effects.

Decision Exercise

¢ Identify two measurements you would collect before changing nutrient budgets.

e Propose a low-risk trial involving compost credits or manures.

e Define the control or comparison needed to judge the result.

o List one food-safety or certification risk that must be checked.

e State the commercial KPI that would determine whether the intervention should be scaled.

Chapter Review Questions
1. Define nutrient budgets in practical farm-management terms.

2. Explain how compost credits can influence crop performance.

3. What records are required to manage manures professionally?

4. How could poor management of mineral amendments create unintended consequences?
5. Which indicator would you use to monitor deficiencies?

6. How does fertility plans connect ecological management to profitability?

Chapter Checklist

e Baseline established

¢ Risk and compliance check completed
e Practice documented

e Field observations recorded

e Agronomic result measured

e Cost and labour measured

e Management decision recorded
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Protected Cultivation and Bio-Organic Management
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Chapter Focus

Protected Cultivation and Bio-Organic Horticulture is approached as a whole-farm management discipline. The
objective is to understand the underlying biological and operational processes, identify measurable indicators and
implement practices that improve productivity, resilience and profitability together.
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24.1 Science and Management Foundations

This chapter examines protected cultivation and bio-organic horticulture through six linked management
variables. Each variable should be assessed in relation to crop requirements, soil condition, climate,
labour, market obligations and available capital. The goal is not simply to adopt a practice, but to
understand why it works, when it is appropriate and how performance will be verified.

24.1.1 Greenhouses

Greenhouses is a core design variable in protected cultivation and bio-organic horticulture. The farmer
should define the desired function, select an appropriate practice, document what was done and measure
the result over time rather than relying on assumptions.

24.1.2 Tunnels

Tunnels is a core design variable in protected cultivation and bio-organic horticulture. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

24.1.3 Substrates

Substrates is a core design variable in protected cultivation and bio-organic horticulture. The farmer
should define the desired function, select an appropriate practice, document what was done and measure
the result over time rather than relying on assumptions.

24.1.4 Sanitation

Sanitation belongs inside an integrated prevention-and-monitoring system. Decisions should be based on
correct identification, field thresholds, crop stage and documented effectiveness, with the least disruptive
effective intervention preferred.

24.1.5 Biological Control

Biological Control is a core design variable in protected cultivation and bio-organic horticulture. The farmer
should define the desired function, select an appropriate practice, document what was done and measure
the result over time rather than relying on assumptions.

24.1.6 Fertigation

Fertigation is a core design variable in protected cultivation and bio-organic horticulture. The farmer
should define the desired function, select an appropriate practice, document what was done and measure
the result over time rather than relying on assumptions.

Key Evidence Questions

¢ What baseline measurement describes current greenhouses performance?

e Which limiting factor has the greatest influence on tunnels?

e How will the farm monitor changes in substrates across the season?

¢ What unintended agronomic, food-safety or financial risk could the intervention create?
e What result would justify continuing, scaling or discontinuing the practice?
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24.2 Field Implementation Framework

Management Area

Field Action

| Record / Evidence

' Performance Indicator

Greenhouses Inspect the farm Greenhouses Trend versus baseline
condition, set a target observation / activity and target
and implement a record
controlled greenhouses
action.
Tunnels Inspect the farm Tunnels observation / Trend versus baseline
condition, set a target activity record and target
and implement a
controlled tunnels
action.
Substrates Inspect the farm Substrates observation | Trend versus baseline
condition, set a target / activity record and target
and implement a
controlled substrates
action.
Sanitation Inspect the farm Sanitation observation / | Trend versus baseline

condition, set a target
and implement a
controlled sanitation
action.

activity record

and target

Biological Control

Inspect the farm
condition, set a target
and implement a
controlled biological
control action.

Biological Control
observation / activity
record

Trend versus baseline
and target

Fertigation

Inspect the farm
condition, set a target
and implement a
controlled fertigation
action.

Fertigation observation
/ activity record

Trend versus baseline
and target

Implementation Sequence

Define the management problem and desired farm function.
Collect baseline observations and measurements.
Choose an intervention compatible with crop, soil, climate and certification requirements.
Trial the practice at manageable scale where uncertainty is high.
Record inputs, timing, rates, labour and field conditions.
Measure biological, agronomic and financial outcomes.
Standardise only after results are repeatable.

Commercial Discipline

A regenerative intervention should ultimately improve at least one of the following without materially damaging the
others: yield stability, product quality, resource efficiency, input risk, soil function, resilience, labour efficiency or

profitability.
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24.3 Applied Case and Professional Review

Applied Case

A diversified commercial farm is evaluating its approach to protected cultivation and bio-organic
horticulture. Management has observed inconsistent crop performance, rising input costs and variation
between fields. The farm decides to establish a baseline, select two priority indicators, implement a
documented intervention on a defined block and compare the result with its existing practice. The team
also records labour, material cost, yield, quality and any unintended effects.

Decision Exercise

¢ |dentify two measurements you would collect before changing greenhouses.

e Propose a low-risk trial involving tunnels or substrates.

e Define the control or comparison needed to judge the result.

o List one food-safety or certification risk that must be checked.

e State the commercial KPI that would determine whether the intervention should be scaled.

Chapter Review Questions
1. Define greenhouses in practical farm-management terms.

2. Explain how tunnels can influence crop performance.

3. What records are required to manage substrates professionally?

4. How could poor management of sanitation create unintended consequences?
5. Which indicator would you use to monitor biological control?

6. How does fertigation connect ecological management to profitability?

Chapter Checklist

e Baseline established

¢ Risk and compliance check completed
e Practice documented

e Field observations recorded

e Agronomic result measured

e Cost and labour measured

e Management decision recorded
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Bio-Organic Production Planning and Budgeting
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Bio-Organic Production Planning and Budgeting is approached as a whole-farm management discipline. The
objective is to understand the underlying biological and operational processes, identify measurable indicators and

implement practices that improve productivity, resilience and profitability together.
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25.1 Science and Management Foundations

This chapter examines bio-organic production planning and budgeting through six linked management
variables. Each variable should be assessed in relation to crop requirements, soil condition, climate,
labour, market obligations and available capital. The goal is not simply to adopt a practice, but to
understand why it works, when it is appropriate and how performance will be verified.

25.1.1 Crop Plans

Crop Plans is a core design variable in bio-organic production planning and budgeting. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

25.1.2 Input Budgets

Input Budgets connects ecological performance to commercial viability. A regenerative practice must be
costed, scheduled and measured so that soil improvement and resilience translate into competitive yields,
guality, margins and market access.

25.1.3 Labour

Labour is a core design variable in bio-organic production planning and budgeting. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

25.1.4 Yield Assumptions

Yield Assumptions is a core design variable in bio-organic production planning and budgeting. The farmer
should define the desired function, select an appropriate practice, document what was done and measure
the result over time rather than relying on assumptions.

25.1.5 Cash Flow

Cash Flow connects ecological performance to commercial viability. A regenerative practice must be
costed, scheduled and measured so that soil improvement and resilience translate into competitive yields,
quality, margins and market access.

25.1.6 Gross Margins

Gross Margins is a core design variable in bio-organic production planning and budgeting. The farmer
should define the desired function, select an appropriate practice, document what was done and measure
the result over time rather than relying on assumptions.

Key Evidence Questions

e What baseline measurement describes current crop plans performance?

e Which limiting factor has the greatest influence on input budgets?

e How will the farm monitor changes in labour across the season?

¢ What unintended agronomic, food-safety or financial risk could the intervention create?
e What result would justify continuing, scaling or discontinuing the practice?
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25.2 Field Implementation Framework

Management Area
Crop Plans

Field Action

Inspect the farm
condition, set a target
and implement a
controlled crop plans
action.

| Record / Evidence

Crop Plans observation
/ activity record

' Performance Indicator

Trend versus baseline
and target

Input Budgets

Inspect the farm
condition, set a target
and implement a
controlled input budgets
action.

Input Budgets
observation / activity
record

Trend versus baseline
and target

Labour

Inspect the farm
condition, set a target
and implement a
controlled labour action.

Labour observation /
activity record

Trend versus baseline
and target

Yield Assumptions

Inspect the farm
condition, set a target
and implement a
controlled yield
assumptions action.

Yield Assumptions
observation / activity
record

Trend versus baseline
and target

Cash Flow

Inspect the farm
condition, set a target
and implement a
controlled cash flow
action.

Cash Flow observation
/ activity record

Trend versus baseline
and target

Gross Margins

Inspect the farm
condition, set a target
and implement a
controlled gross
margins action.

Gross Margins
observation / activity
record

Trend versus baseline
and target

Implementation Sequence
Define the management problem and desired farm function.

Collect baseline observations and measurements.

Choose an intervention compatible with crop, soil, climate and certification requirements.
Trial the practice at manageable scale where uncertainty is high.
Record inputs, timing, rates, labour and field conditions.
Measure biological, agronomic and financial outcomes.
Standardise only after results are repeatable.

Commercial Discipline

A regenerative intervention should ultimately improve at least one of the following without materially damaging the
others: yield stability, product quality, resource efficiency, input risk, soil function, resilience, labour efficiency or

profitability.
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25.3 Applied Case and Professional Review

Applied Case

A diversified commercial farm is evaluating its approach to bio-organic production planning and budgeting.
Management has observed inconsistent crop performance, rising input costs and variation between fields.
The farm decides to establish a baseline, select two priority indicators, implement a documented
intervention on a defined block and compare the result with its existing practice. The team also records
labour, material cost, yield, quality and any unintended effects.

Decision Exercise

¢ Identify two measurements you would collect before changing crop plans.

e Propose a low-risk trial involving input budgets or labour.

e Define the control or comparison needed to judge the result.

o List one food-safety or certification risk that must be checked.

e State the commercial KPI that would determine whether the intervention should be scaled.

Chapter Review Questions
1. Define crop plans in practical farm-management terms.

2. Explain how input budgets can influence crop performance.

3. What records are required to manage labour professionally?

4. How could poor management of yield assumptions create unintended consequences?
5. Which indicator would you use to monitor cash flow?

6. How does gross margins connect ecological management to profitability?

Chapter Checklist

e Baseline established

¢ Risk and compliance check completed
e Practice documented

e Field observations recorded

e Agronomic result measured

e Cost and labour measured

e Management decision recorded
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Chapter Focus
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s

Organic certification is a market assurance system rather than simply a production philosophy. Requirements vary
by jurisdiction and buyer, so farms must verify the current standard before making claims or using restricted inputs.
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26.1 Science and Management Foundations

This chapter examines organic certification, standards and compliance through six linked management
variables. Each variable should be assessed in relation to crop requirements, soil condition, climate,
labour, market obligations and available capital. The goal is not simply to adopt a practice, but to
understand why it works, when it is appropriate and how performance will be verified.

26.1.1 Organic Principles

Organic Principles contributes to nutrient cycling and soil conditioning when source, maturity,
contamination risk and application rate are controlled. The practical objective is to recycle resources while
maintaining predictable crop nutrition and food-safety safeguards.

26.1.2 Conversion Period

Conversion Period is a core design variable in organic certification, standards and compliance. The farmer
should define the desired function, select an appropriate practice, document what was done and measure
the result over time rather than relying on assumptions.

26.1.3 Input Approval

Input Approval is a core design variable in organic certification, standards and compliance. The farmer
should define the desired function, select an appropriate practice, document what was done and measure
the result over time rather than relying on assumptions.

26.1.4 Records

Records is a core design variable in organic certification, standards and compliance. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

26.1.5 Inspection

Inspection is a core design variable in organic certification, standards and compliance. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

26.1.6 Claims

Claims is a core design variable in organic certification, standards and compliance. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

Key Evidence Questions

e What baseline measurement describes current organic principles performance?

e Which limiting factor has the greatest influence on conversion period?

e How will the farm monitor changes in input approval across the season?

¢ What unintended agronomic, food-safety or financial risk could the intervention create?
e What result would justify continuing, scaling or discontinuing the practice?
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26.2 Field Implementation Framework

Management Area
Organic Principles

Field Action

Inspect the farm
condition, set a target
and implement a
controlled organic
principles action.

| Record / Evidence
Organic Principles
observation / activity
record

Performance Indicator
Trend versus baseline
and target

Conversion Period

Inspect the farm
condition, set a target
and implement a
controlled conversion
period action.

Conversion Period
observation / activity
record

Trend versus baseline
and target

Input Approval Inspect the farm Input Approval Trend versus baseline
condition, set a target observation / activity and target
and implement a record
controlled input
approval action.
Records Inspect the farm Records observation / Trend versus baseline
condition, set a target activity record and target
and implement a
controlled records
action.
Inspection Inspect the farm Inspection observation / | Trend versus baseline
condition, set a target activity record and target
and implement a
controlled inspection
action.
Claims Inspect the farm Claims observation / Trend versus baseline

condition, set a target
and implement a
controlled claims action.

activity record

and target

Implementation Sequence

Define the management problem and desired farm function.
Collect baseline observations and measurements.

Choose an intervention compatible with crop, soil, climate and certification requirements.
Trial the practice at manageable scale where uncertainty is high.
Record inputs, timing, rates, labour and field conditions.
Measure biological, agronomic and financial outcomes.
Standardise only after results are repeatable.

Commercial Discipline

A regenerative intervention should ultimately improve at least one of the following without materially damaging the
others: yield stability, product quality, resource efficiency, input risk, soil function, resilience, labour efficiency or

profitability.
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26.3 Applied Case and Professional Review

Applied Case

A diversified commercial farm is evaluating its approach to organic certification, standards and
compliance. Management has observed inconsistent crop performance, rising input costs and variation
between fields. The farm decides to establish a baseline, select two priority indicators, implement a
documented intervention on a defined block and compare the result with its existing practice. The team
also records labour, material cost, yield, quality and any unintended effects.

Decision Exercise

¢ Identify two measurements you would collect before changing organic principles.

e Propose a low-risk trial involving conversion period or input approval.

e Define the control or comparison needed to judge the result.

e List one food-safety or certification risk that must be checked.

e State the commercial KPI that would determine whether the intervention should be scaled.

Chapter Review Questions
1. Define organic principles in practical farm-management terms.

2. Explain how conversion period can influence crop performance.

3. What records are required to manage input approval professionally?

4. How could poor management of records create unintended consequences?
5. Which indicator would you use to monitor inspection?

6. How does claims connect ecological management to profitability?

Chapter Checklist

e Baseline established

¢ Risk and compliance check completed
e Practice documented

e Field observations recorded

e Agronomic result measured

e Cost and labour measured

e Management decision recorded
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Traceability, Records and Quality Assurance
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Chapter Focus
Traceability, Records and Quality Assurance is approached as a whole-farm management discipline. The objective

is to understand the underlying biological and operational processes, identify measurable indicators and implement
practices that improve productivity, resilience and profitability together.
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27.1 Science and Management Foundations

This chapter examines traceability, records and quality assurance through six linked management
variables. Each variable should be assessed in relation to crop requirements, soil condition, climate,
labour, market obligations and available capital. The goal is not simply to adopt a practice, but to
understand why it works, when it is appropriate and how performance will be verified.

27.1.1 Field Ids

Field Ids is a core design variable in traceability, records and quality assurance. The farmer should define
the desired function, select an appropriate practice, document what was done and measure the result
over time rather than relying on assumptions.

27.1.2 Batch Codes

Batch Codes is a core design variable in traceability, records and quality assurance. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

27.1.3 Input Logs

Input Logs is a core design variable in traceability, records and quality assurance. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

27.1.4 Harvest Records

Harvest Records is a core design variable in traceability, records and quality assurance. The farmer
should define the desired function, select an appropriate practice, document what was done and measure
the result over time rather than relying on assumptions.

27.1.5 Corrective Action

Corrective Action is a core design variable in traceability, records and quality assurance. The farmer
should define the desired function, select an appropriate practice, document what was done and measure
the result over time rather than relying on assumptions.

27.1.6 Audits

Audits is a core design variable in traceability, records and quality assurance. The farmer should define
the desired function, select an appropriate practice, document what was done and measure the result
over time rather than relying on assumptions.

Key Evidence Questions

o What baseline measurement describes current field IDs performance?

e Which limiting factor has the greatest influence on batch codes?

e How will the farm monitor changes in input logs across the season?

¢ What unintended agronomic, food-safety or financial risk could the intervention create?
e What result would justify continuing, scaling or discontinuing the practice?
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27.2 Field Implementation Framework

Management Area
Field Ids

Field Action

Inspect the farm
condition, set a target
and implement a
controlled field ids
action.

| Record / Evidence
Field Ids observation /
activity record

Performance Indicator
Trend versus baseline
and target

Batch Codes

Inspect the farm
condition, set a target
and implement a
controlled batch codes
action.

Batch Codes
observation / activity
record

Trend versus baseline
and target

Input Logs

Inspect the farm
condition, set a target
and implement a
controlled input logs
action.

Input Logs observation /
activity record

Trend versus baseline
and target

Harvest Records

Inspect the farm
condition, set a target
and implement a
controlled harvest
records action.

Harvest Records
observation / activity
record

Trend versus baseline
and target

Corrective Action

Inspect the farm
condition, set a target
and implement a
controlled corrective
action action.

Corrective Action
observation / activity
record

Trend versus baseline
and target

Audits

Inspect the farm
condition, set a target
and implement a

controlled audits action.

Audits observation /
activity record

Trend versus baseline
and target

Implementation Sequence

Define the management problem and desired farm function.
Collect baseline observations and measurements.
Choose an intervention compatible with crop, soil, climate and certification requirements.
Trial the practice at manageable scale where uncertainty is high.
Record inputs, timing, rates, labour and field conditions.
Measure biological, agronomic and financial outcomes.
Standardise only after results are repeatable.

Commercial Discipline

A regenerative intervention should ultimately improve at least one of the following without materially damaging the
others: yield stability, product quality, resource efficiency, input risk, soil function, resilience, labour efficiency or

profitability.
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27.3 Applied Case and Professional Review

Applied Case

A diversified commercial farm is evaluating its approach to traceability, records and quality assurance.
Management has observed inconsistent crop performance, rising input costs and variation between fields.
The farm decides to establish a baseline, select two priority indicators, implement a documented
intervention on a defined block and compare the result with its existing practice. The team also records
labour, material cost, yield, quality and any unintended effects.

Decision Exercise

¢ Identify two measurements you would collect before changing field IDs.

e Propose a low-risk trial involving batch codes or input logs.

e Define the control or comparison needed to judge the result.

o List one food-safety or certification risk that must be checked.

e State the commercial KPI that would determine whether the intervention should be scaled.

Chapter Review Questions
1. Define field IDs in practical farm-management terms.

2. Explain how batch codes can influence crop performance.

3. What records are required to manage input logs professionally?

4. How could poor management of harvest records create unintended consequences?
5. Which indicator would you use to monitor corrective action?

6. How does audits connect ecological management to profitability?

Chapter Checklist

e Baseline established

¢ Risk and compliance check completed
e Practice documented

e Field observations recorded

e Agronomic result measured

e Cost and labour measured

e Management decision recorded
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Harvest, Postharvest and Food Safety

Y7 Harvest with care. Handle with knowleade. Deliver with safety. %

HARVEST MATURITY

Harvest at the right maturity
stage for best quality,
nutrition and shelf life.

4
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STORAGE

DRYING

Dry quickly and evenly to
reduce moisture and
prevent spoilage.

(7,
Store under proper e_‘k’
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WASHING quality, extend shelf DRYING
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and safe methods safely to prevent

to ensure food mould and spoilage.
safety.

Cool produce promptly to
slow respiration and
preserve freshness. COOLING
Lower temperature
quickly to preserve
freshness and
nutrients.

STORAGE

Store in clean, cool and
ventilated conditions to
maintain quality and safety.
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Qﬂ SAFE FOOD LESS WASTE
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Chapter Focus

Harvest, Postharvest and Food Safety is approached as a whole-farm management discipline. The objective is to
understand the underlying biological and operational processes, identify measurable indicators and implement
practices that improve productivity, resilience and profitability together.
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28.1 Science and Management Foundations

This chapter examines harvest, postharvest and food safety through six linked management variables.
Each variable should be assessed in relation to crop requirements, soil condition, climate, labour, market
obligations and available capital. The goal is not simply to adopt a practice, but to understand why it
works, when it is appropriate and how performance will be verified.

28.1.1 Harvest Maturity

Harvest Maturity is a core design variable in harvest, postharvest and food safety. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

28.1.2 Hygiene

Hygiene is a core design variable in harvest, postharvest and food safety. The farmer should define the
desired function, select an appropriate practice, document what was done and measure the result over
time rather than relying on assumptions.

28.1.3 Washing

Washing is a core design variable in harvest, postharvest and food safety. The farmer should define the
desired function, select an appropriate practice, document what was done and measure the result over
time rather than relying on assumptions.

28.1.4 Cooling

Cooling is a core design variable in harvest, postharvest and food safety. The farmer should define the
desired function, select an appropriate practice, document what was done and measure the result over
time rather than relying on assumptions.

28.1.5 Drying

Drying is a core design variable in harvest, postharvest and food safety. The farmer should define the
desired function, select an appropriate practice, document what was done and measure the result over
time rather than relying on assumptions.

28.1.6 Storage

Storage is a core design variable in harvest, postharvest and food safety. The farmer should define the
desired function, select an appropriate practice, document what was done and measure the result over
time rather than relying on assumptions.

Key Evidence Questions

o What baseline measurement describes current harvest maturity performance?

e Which limiting factor has the greatest influence on hygiene?

e How will the farm monitor changes in washing across the season?

e What unintended agronomic, food-safety or financial risk could the intervention create?
e What result would justify continuing, scaling or discontinuing the practice?
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28.2 Field Implementation Framework

Management Area
Harvest Maturity

Field Action

Inspect the farm
condition, set a target
and implement a
controlled harvest
maturity action.

| Record / Evidence
Harvest Maturity
observation / activity
record

Performance Indicator
Trend versus baseline
and target

Hygiene Inspect the farm Hygiene observation / Trend versus baseline
condition, set a target activity record and target
and implement a
controlled hygiene
action.
Washing Inspect the farm Washing observation/ | Trend versus baseline
condition, set a target activity record and target
and implement a
controlled washing
action.
Cooling Inspect the farm Cooling observation / Trend versus baseline
condition, set a target activity record and target
and implement a
controlled cooling
action.
Drying Inspect the farm Drying observation / Trend versus baseline
condition, set a target activity record and target
and implement a
controlled drying action.
Storage Inspect the farm Storage observation / Trend versus baseline

condition, set a target
and implement a
controlled storage
action.

activity record

and target

Implementation Sequence

Define the management problem and desired farm function.
Collect baseline observations and measurements.
Choose an intervention compatible with crop, soil, climate and certification requirements.
Trial the practice at manageable scale where uncertainty is high.
Record inputs, timing, rates, labour and field conditions.
Measure biological, agronomic and financial outcomes.
Standardise only after results are repeatable.

Commercial Discipline

A regenerative intervention should ultimately improve at least one of the following without materially damaging the
others: yield stability, product quality, resource efficiency, input risk, soil function, resilience, labour efficiency or

profitability.
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28.3 Applied Case and Professional Review

Applied Case

A diversified commercial farm is evaluating its approach to harvest, postharvest and food safety.
Management has observed inconsistent crop performance, rising input costs and variation between fields.
The farm decides to establish a baseline, select two priority indicators, implement a documented
intervention on a defined block and compare the result with its existing practice. The team also records
labour, material cost, yield, quality and any unintended effects.

Decision Exercise

¢ |dentify two measurements you would collect before changing harvest maturity.

e Propose a low-risk trial involving hygiene or washing.

e Define the control or comparison needed to judge the result.

e List one food-safety or certification risk that must be checked.

e State the commercial KPI that would determine whether the intervention should be scaled.

Chapter Review Questions
1. Define harvest maturity in practical farm-management terms.

2. Explain how hygiene can influence crop performance.

3. What records are required to manage washing professionally?

4. How could poor management of cooling create unintended consequences?
5. Which indicator would you use to monitor drying?

6. How does storage connect ecological management to profitability?

Chapter Checklist

e Baseline established

¢ Risk and compliance check completed
e Practice documented

e Field observations recorded

e Agronomic result measured

e Cost and labour measured

e Management decision recorded
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Chapter Focus

Market Access and Premium Product Positioning is approached as a whole-farm management discipline. The
objective is to understand the underlying biological and operational processes, identify measurable indicators and
implement practices that improve productivity, resilience and profitability together.
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29.1 Science and Management Foundations

This chapter examines market access and premium product positioning through six linked management
variables. Each variable should be assessed in relation to crop requirements, soil condition, climate,
labour, market obligations and available capital. The goal is not simply to adopt a practice, but to
understand why it works, when it is appropriate and how performance will be verified.

29.1.1 Market Research

Market Research connects ecological performance to commercial viability. A regenerative practice must
be costed, scheduled and measured so that soil improvement and resilience translate into competitive
yields, quality, margins and market access.

29.1.2 Buyer Specifications

Buyer Specifications is a core design variable in market access and premium product positioning. The
farmer should define the desired function, select an appropriate practice, document what was done and
measure the result over time rather than relying on assumptions.

29.1.3 Branding

Branding is a core design variable in market access and premium product positioning. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

29.1.4 Organic Claims

Organic Claims contributes to nutrient cycling and soil conditioning when source, maturity, contamination
risk and application rate are controlled. The practical objective is to recycle resources while maintaining
predictable crop nutrition and food-safety safeguards.

29.1.5 Contracts

Contracts is a core design variable in market access and premium product positioning. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

29.1.6 Value Communication

Value Communication is a core design variable in market access and premium product positioning. The
farmer should define the desired function, select an appropriate practice, document what was done and
measure the result over time rather than relying on assumptions.

Key Evidence Questions

e What baseline measurement describes current market research performance?

e Which limiting factor has the greatest influence on buyer specifications?

e How will the farm monitor changes in branding across the season?

¢ What unintended agronomic, food-safety or financial risk could the intervention create?
e What result would justify continuing, scaling or discontinuing the practice?
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29.2 Field Implementation Framework

Management Area
Market Research

Field Action

Inspect the farm
condition, set a target
and implement a
controlled market
research action.

| Record / Evidence
Market Research
observation / activity
record

Performance Indicator
Trend versus baseline
and target

Buyer Specifications

Inspect the farm
condition, set a target
and implement a
controlled buyer
specifications action.

Buyer Specifications
observation / activity
record

Trend versus baseline
and target

Branding

Inspect the farm
condition, set a target
and implement a
controlled branding
action.

Branding observation /
activity record

Trend versus baseline
and target

Organic Claims

Inspect the farm
condition, set a target
and implement a
controlled organic
claims action.

Organic Claims
observation / activity
record

Trend versus baseline
and target

Contracts

Inspect the farm
condition, set a target
and implement a
controlled contracts
action.

Contracts observation /
activity record

Trend versus baseline
and target

Value Communication

Inspect the farm
condition, set a target
and implement a
controlled value

communication action.

Value Communication
observation / activity
record

Trend versus baseline
and target

Implementation Sequence

Define the management problem and desired farm function.
Collect baseline observations and measurements.
Choose an intervention compatible with crop, soil, climate and certification requirements.
Trial the practice at manageable scale where uncertainty is high.
Record inputs, timing, rates, labour and field conditions.
Measure biological, agronomic and financial outcomes.
Standardise only after results are repeatable.

Commercial Discipline

A regenerative intervention should ultimately improve at least one of the following without materially damaging the
others: yield stability, product quality, resource efficiency, input risk, soil function, resilience, labour efficiency or

profitability.
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29.3 Applied Case and Professional Review

Applied Case

A diversified commercial farm is evaluating its approach to market access and premium product
positioning. Management has observed inconsistent crop performance, rising input costs and variation
between fields. The farm decides to establish a baseline, select two priority indicators, implement a
documented intervention on a defined block and compare the result with its existing practice. The team
also records labour, material cost, yield, quality and any unintended effects.

Decision Exercise

¢ Identify two measurements you would collect before changing market research.

e Propose a low-risk trial involving buyer specifications or branding.

e Define the control or comparison needed to judge the result.

e List one food-safety or certification risk that must be checked.

e State the commercial KPI that would determine whether the intervention should be scaled.

Chapter Review Questions
1. Define market research in practical farm-management terms.

2. Explain how buyer specifications can influence crop performance.

3. What records are required to manage branding professionally?

4. How could poor management of organic claims create unintended consequences?
5. Which indicator would you use to monitor contracts?

6. How does value communication connect ecological management to profitability?

Chapter Checklist

e Baseline established

¢ Risk and compliance check completed
e Practice documented

e Field observations recorded

e Agronomic result measured

e Cost and labour measured

e Management decision recorded
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Circular Agriculture and Waste-to-Value Systems

W Nothing is wasted. Everything is a resource. Everything has value. &
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Chapter Focus

Circular Agriculture and Waste-to-Value Systems is approached as a whole-farm management discipline. The
objective is to understand the underlying biological and operational processes, identify measurable indicators and
implement practices that improve productivity, resilience and profitability together.
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30.1 Science and Management Foundations

This chapter examines circular agriculture and waste-to-value systems through six linked management
variables. Each variable should be assessed in relation to crop requirements, soil condition, climate,
labour, market obligations and available capital. The goal is not simply to adopt a practice, but to
understand why it works, when it is appropriate and how performance will be verified.

30.1.1 Residue Valorisation

Residue Valorisation is a core design variable in circular agriculture and waste-to-value systems. The
farmer should define the desired function, select an appropriate practice, document what was done and
measure the result over time rather than relying on assumptions.

30.1.2 Composting

Composting contributes to nutrient cycling and soil conditioning when source, maturity, contamination risk
and application rate are controlled. The practical objective is to recycle resources while maintaining
predictable crop nutrition and food-safety safeguards.

30.1.3 Biogas

Biogas is a core design variable in circular agriculture and waste-to-value systems. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

30.1.4 Animal Feed

Animal Feed is a core design variable in circular agriculture and waste-to-value systems. The farmer
should define the desired function, select an appropriate practice, document what was done and measure
the result over time rather than relying on assumptions.

30.1.5 Water Reuse

Water Reuse should be managed around root-zone demand, infiltration, soil water-holding capacity and
weather. The aim is to reduce losses while protecting plant health, nutrient availability and biological
activity.

30.1.6 Industrial Symbiosis

Industrial Symbiosis is a core design variable in circular agriculture and waste-to-value systems. The
farmer should define the desired function, select an appropriate practice, document what was done and
measure the result over time rather than relying on assumptions.

Key Evidence Questions

e What baseline measurement describes current residue valorisation performance?

e Which limiting factor has the greatest influence on composting?

o How will the farm monitor changes in biogas across the season?

¢ What unintended agronomic, food-safety or financial risk could the intervention create?
e What result would justify continuing, scaling or discontinuing the practice?
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30.2 Field Implementation Framework

Management Area
Residue Valorisation

Field Action

Inspect the farm
condition, set a target
and implement a
controlled residue
valorisation action.

| Record / Evidence
Residue Valorisation
observation / activity
record

Performance Indicator
Trend versus baseline
and target

Composting Inspect the farm Composting Trend versus baseline
condition, set a target observation / activity and target
and implement a record
controlled composting
action.
Biogas Inspect the farm Biogas observation / Trend versus baseline
condition, set a target activity record and target
and implement a
controlled biogas
action.
Animal Feed Inspect the farm Animal Feed Trend versus baseline

condition, set a target
and implement a
controlled animal feed
action.

observation / activity
record

and target

Water Reuse

Inspect the farm
condition, set a target
and implement a
controlled water reuse
action.

Water Reuse
observation / activity
record

Trend versus baseline
and target

Industrial Symbiosis

Inspect the farm
condition, set a target
and implement a
controlled industrial
symbiosis action.

Industrial Symbiosis
observation / activity
record

Trend versus baseline
and target

Implementation Sequence

Define the management problem and desired farm function.
Collect baseline observations and measurements.

Choose an intervention compatible with crop, soil, climate and certification requirements.
Trial the practice at manageable scale where uncertainty is high.
Record inputs, timing, rates, labour and field conditions.
Measure biological, agronomic and financial outcomes.
Standardise only after results are repeatable.

Commercial Discipline

A regenerative intervention should ultimately improve at least one of the following without materially damaging the
others: yield stability, product quality, resource efficiency, input risk, soil function, resilience, labour efficiency or

profitability.
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30.3 Applied Case and Professional Review

Applied Case

A diversified commercial farm is evaluating its approach to circular agriculture and waste-to-value
systems. Management has observed inconsistent crop performance, rising input costs and variation
between fields. The farm decides to establish a baseline, select two priority indicators, implement a
documented intervention on a defined block and compare the result with its existing practice. The team
also records labour, material cost, yield, quality and any unintended effects.

Decision Exercise

¢ Identify two measurements you would collect before changing residue valorisation.

e Propose a low-risk trial involving composting or biogas.

e Define the control or comparison needed to judge the result.

o List one food-safety or certification risk that must be checked.

e State the commercial KPI that would determine whether the intervention should be scaled.

Chapter Review Questions
1. Define residue valorisation in practical farm-management terms.

2. Explain how composting can influence crop performance.

3. What records are required to manage biogas professionally?

4. How could poor management of animal feed create unintended consequences?
5. Which indicator would you use to monitor water reuse?

6. How does industrial symbiosis connect ecological management to profitability?

Chapter Checklist

e Baseline established

¢ Risk and compliance check completed
e Practice documented

e Field observations recorded

e Agronomic result measured

e Cost and labour measured

e Management decision recorded
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SOIL CARBON

- Increase organic matter to
lock carbon in soils, improve
fertility and build long-term
productivity.

WATER EFFICIENCY

Use water wisely with efficient
irrigation, rainwater harvesting
and soil moisture management.

BIODIVERSITY INDICATORS
Monitor biodiversity to measure
ecosystem health and promote
natural balance and resilience.

GHG THINKING
Measure, reduce and offset
greenhouse gas emissions
through smarter farming
practices.

MEASUREMENT

Use reliable data and tools
to track progress and guide
decisions.

4
SOIL CARBON

Build soil organic
matter to capture

Climate Resilience, Carbon and Regenerative Agriculture

W Resilient farms. Healthy soils. Stable climate. Thriving future. 7 -

y &

WATER EFFICIENCY
Improve water use
efficiency and reduce

\\gnd store carbon‘/ \ . wastage. 4
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INDICATORS
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\ and track ecosystem
heafth. 4
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<

BENEFITS OF CLIMATE RESILIENT AND REGENERATIVE SYSTEMS

A\ 4

MEASUREMENT

Data-driven decisions

for resilience, carbon

management and
continuous
improvemen

RESILIENCE KPIs
Measure resilience
performance and
strengthen farm
adaptation.

y

44
GHG THINKING

Reduce emissions

L and build climate-

p.smart systems. 4

Carbon Sequestration Water Security Soil Health Climate Resilience Higher Productivity . Community Impact
@ Locks carbon in soils Improves water Enhances soil structure, Builds stronger farms. /} Healthy ecosystems . Supports food security,
3 ‘ g and biomass, reducing availabllity and fertility and biological that withstand climate [} I I lead to better yields r.‘ livelihoods and future
atmospheric CO,. reduces vulnerability activity. extremes. and stability. generations.
to drought.
STEPS TO BUILD CLIMATE RESILIENT AND REGENERATIVE FARMS
1. ASSESS o 2.PLAN 3. IMPLEMENT 4. MEASURE . 5. EVALUATE f\ 6. IMPROVE
Evaluate soil, water, » E Design a resilience » Adopt regenerative » Collect data and » Analyze results and » ’ Continuously adapt,
climate risks and and carbon strategy .‘ practices that restore monitor indicators ‘ update strategies for u innovate and scale
biodiversity. with clear targets. and protect. regularly. greater impact. for the future.

USE WATER WISELY

CASTURE CARBON ‘
Every drop counts.

Build soils. Restore ecosystems.

)

PROTECT BIODIVERSITY |

420  THINK CLIMATE SMART
Life above and below ground. 1

ae7  Reduce emissions. Build resilience.

INVEST IN THE FUTURE
Regenerate today. Thrive tomorrow.

' g2

Chapter Focus

Regeneration should be measured through changes in soil function, water performance, biodiversity, productivity
and profitability rather than by labels alone. Carbon metrics are useful when methods and baselines are

transparent.
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31.1 Science and Management Foundations

This chapter examines climate resilience, carbon and regenerative metrics through six linked
management variables. Each variable should be assessed in relation to crop requirements, soil condition,
climate, labour, market obligations and available capital. The goal is not simply to adopt a practice, but to
understand why it works, when it is appropriate and how performance will be verified.

31.1.1 Soil Carbon

Soil Carbon is treated as a diagnostic variable rather than an isolated target. In climate resilience, carbon
and regenerative metrics, managers should establish a baseline, identify the biological or physical process
influencing it, and choose interventions that improve function without creating a new constraint.

31.1.2 Water Efficiency

Water Efficiency should be managed around root-zone demand, infiltration, soil water-holding capacity
and weather. The aim is to reduce losses while protecting plant health, nutrient availability and biological
activity.

31.1.3 Biodiversity Indicators

Biodiversity Indicators is a core design variable in climate resilience, carbon and regenerative metrics. The
farmer should define the desired function, select an appropriate practice, document what was done and
measure the result over time rather than relying on assumptions.

31.1.4 Ghg Thinking

Ghg Thinking is a core design variable in climate resilience, carbon and regenerative metrics. The farmer
should define the desired function, select an appropriate practice, document what was done and measure
the result over time rather than relying on assumptions.

31.1.5 Resilience Kpis

Resilience Kpis is a core design variable in climate resilience, carbon and regenerative metrics. The
farmer should define the desired function, select an appropriate practice, document what was done and
measure the result over time rather than relying on assumptions.

31.1.6 Measurement

Measurement is a core design variable in climate resilience, carbon and regenerative metrics. The farmer
should define the desired function, select an appropriate practice, document what was done and measure
the result over time rather than relying on assumptions.

Key Evidence Questions

o What baseline measurement describes current soil carbon performance?

e Which limiting factor has the greatest influence on water efficiency?

o How will the farm monitor changes in biodiversity indicators across the season?

¢ What unintended agronomic, food-safety or financial risk could the intervention create?
e What result would justify continuing, scaling or discontinuing the practice?
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31.2 Field Implementation Framework

Management Area
Soil Carbon

| Field Action

Inspect the farm
condition, set a target
and implement a
controlled soil carbon
action.

| Record / Evidence
Soil Carbon observation
/ activity record

Performance Indicator
Trend versus baseline
and target

Water Efficiency

Inspect the farm
condition, set a target
and implement a
controlled water
efficiency action.

Water Efficiency
observation / activity
record

Trend versus baseline
and target

Biodiversity Indicators

Inspect the farm
condition, set a target
and implement a
controlled biodiversity
indicators action.

Biodiversity Indicators
observation / activity
record

Trend versus baseline
and target

Ghg Thinking

Inspect the farm
condition, set a target
and implement a
controlled ghg thinking
action.

Ghg Thinking
observation / activity
record

Trend versus baseline
and target

Resilience Kpis

Inspect the farm
condition, set a target
and implement a
controlled resilience
kpis action.

Resilience Kpis
observation / activity
record

Trend versus baseline
and target

Measurement

Inspect the farm
condition, set a target
and implement a
controlled
measurement action.

Measurement
observation / activity
record

Trend versus baseline
and target

Implementation Sequence

Define the management problem and desired farm function.
Collect baseline observations and measurements.
Choose an intervention compatible with crop, soil, climate and certification requirements.
Trial the practice at manageable scale where uncertainty is high.
Record inputs, timing, rates, labour and field conditions.
Measure biological, agronomic and financial outcomes.
Standardise only after results are repeatable.

Commercial Discipline

A regenerative intervention should ultimately improve at least one of the following without materially damaging the
others: yield stability, product quality, resource efficiency, input risk, soil function, resilience, labour efficiency or

profitability.
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31.3 Applied Case and Professional Review

Applied Case

A diversified commercial farm is evaluating its approach to climate resilience, carbon and regenerative
metrics. Management has observed inconsistent crop performance, rising input costs and variation
between fields. The farm decides to establish a baseline, select two priority indicators, implement a
documented intervention on a defined block and compare the result with its existing practice. The team
also records labour, material cost, yield, quality and any unintended effects.

Decision Exercise

¢ Identify two measurements you would collect before changing soil carbon.

e Propose a low-risk trial involving water efficiency or biodiversity indicators.

e Define the control or comparison needed to judge the result.

e List one food-safety or certification risk that must be checked.

e State the commercial KPI that would determine whether the intervention should be scaled.

Chapter Review Questions
1. Define soil carbon in practical farm-management terms.

2. Explain how water efficiency can influence crop performance.

3. What records are required to manage biodiversity indicators professionally?

4. How could poor management of GHG thinking create unintended consequences?
5. Which indicator would you use to monitor resilience KPIs?

6. How does measurement connect ecological management to profitability?

Chapter Checklist

e Baseline established

¢ Risk and compliance check completed
e Practice documented

e Field observations recorded

e Agronomic result measured

o Cost and labour measured

e Management decision recorded
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CHAPTER 1 ‘ BUILDING A REGENERATIVE FARM BUSINESS

Healthy Soil * Resilient Systems  Profitable Farm < Thriving Future

REGENERATIVE FOUNDATION REGENERATIVE FARM BUSINESS SYSTEM
Healthy Soil is the Source of Integrated Management for Long-Term Value
Healthy Crops and Healthy Profits

Healthy Plants
Better growth & resilience

Prioritise investments

TRANSITION that build soil, systems
Strong Roots ROADMAP and profitability
Explore more soil,
access more nutrients Clear path from

current state to
Water Infiltration desired future
Improved retention

& drought resilience

Soil Biology
Active life, nutrient
i 4
oye.ing &.dlsease Build skills, Measure what
suppression = i
clarify roles, matters, monitor

progress, drive
performance

Stable Soil Structure  strengthen
Better aeration, accountability
aggregation &
less erosion
MARKET

¥ g A5 G STRATEGY

BUILD SOIL ORGANIC MATTER « INCREASE BIODIVERSITY Know your market,
IMPROVE WATER CYCLE + REDUCE EXTERNAL INPUTS meet standards,
build trust and add value

BIOLOGICAL FUNCTION - MANAGEMENTACTION — BETTER OUTCOMES

<

DIAGNOSE

@ oBsERVE

DESIGN {S} IMPLEMENT -/i/i MEASURE
Plan the right Apply practices Monitor results

AR LeArN /" IMPROVE
L_|_|
Evaluate, learn _) Adjust, refine
and capture
insights

Understand the
system and
collect data

Identify constraints
and root causes

and scale what
works

practices and correctly and and system
interventions document performance

REGENERATION IS A MANAGEMENT PROCESS, NOT A ONE-TIME INPUT OR LABEL.

Chapter Focus

Building a Regenerative Farm Business is approached as a whole-farm management discipline. The objective is to
understand the underlying biological and operational processes, identify measurable indicators and implement
practices that improve productivity, resilience and profitability together.
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32.1 Science and Management Foundations

This chapter examines building a regenerative farm business through six linked management variables.
Each variable should be assessed in relation to crop requirements, soil condition, climate, labour, market
obligations and available capital. The goal is not simply to adopt a practice, but to understand why it
works, when it is appropriate and how performance will be verified.

32.1.1 Transition Roadmap

Transition Roadmap is a core design variable in building a regenerative farm business. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

32.1.2 Investment Plan

Investment Plan connects ecological performance to commercial viability. A regenerative practice must be
costed, scheduled and measured so that soil improvement and resilience translate into competitive yields,
guality, margins and market access.

32.1.3 Team Capability

Team Capability is a core design variable in building a regenerative farm business. The farmer should
define the desired function, select an appropriate practice, document what was done and measure the
result over time rather than relying on assumptions.

32.1.4 Market Strategy

Market Strategy connects ecological performance to commercial viability. A regenerative practice must be
costed, scheduled and measured so that soil improvement and resilience translate into competitive yields,
guality, margins and market access.

32.1.5 Kpis

Kpis is a core design variable in building a regenerative farm business. The farmer should define the
desired function, select an appropriate practice, document what was done and measure the result over
time rather than relying on assumptions.

32.1.6 Continuous Improvement

Continuous Improvement is a core design variable in building a regenerative farm business. The farmer
should define the desired function, select an appropriate practice, document what was done and measure
the result over time rather than relying on assumptions.

Key Evidence Questions

o What baseline measurement describes current transition roadmap performance?

e Which limiting factor has the greatest influence on investment plan?

o How will the farm monitor changes in team capability across the season?

¢ What unintended agronomic, food-safety or financial risk could the intervention create?
e What result would justify continuing, scaling or discontinuing the practice?
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32.2 Field Implementation Framework

Management Area
Transition Roadmap

Field Action

Inspect the farm
condition, set a target
and implement a
controlled transition
roadmap action.

| Record / Evidence
Transition Roadmap
observation / activity
record

Performance Indicator
Trend versus baseline
and target

Investment Plan

Inspect the farm
condition, set a target
and implement a
controlled investment
plan action.

Investment Plan
observation / activity
record

Trend versus baseline
and target

Team Capability

Inspect the farm
condition, set a target
and implement a
controlled team
capability action.

Team Capability
observation / activity
record

Trend versus baseline
and target

Market Strategy Inspect the farm Market Strategy Trend versus baseline
condition, set a target observation / activity and target
and implement a record
controlled market
strategy action.
Kpis Inspect the farm Kpis observation / Trend versus baseline
condition, set a target activity record and target
and implement a
controlled kpis action.
Continuous Inspect the farm Continuous Trend versus baseline
Improvement condition, set a target Improvement and target

and implement a
controlled continuous
improvement action.

observation / activity
record

Implementation Sequence

Define the management problem and desired farm function.
Collect baseline observations and measurements.
Choose an intervention compatible with crop, soil, climate and certification requirements.
Trial the practice at manageable scale where uncertainty is high.
Record inputs, timing, rates, labour and field conditions.
Measure biological, agronomic and financial outcomes.
Standardise only after results are repeatable.

Commercial Discipline

A regenerative intervention should ultimately improve at least one of the following without materially damaging the
others: yield stability, product quality, resource efficiency, input risk, soil function, resilience, labour efficiency or

profitability.
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32.3 Applied Case and Professional Review

Applied Case

A diversified commercial farm is evaluating its approach to building a regenerative farm business.
Management has observed inconsistent crop performance, rising input costs and variation between fields.
The farm decides to establish a baseline, select two priority indicators, implement a documented
intervention on a defined block and compare the result with its existing practice. The team also records
labour, material cost, yield, quality and any unintended effects.

Decision Exercise

¢ Identify two measurements you would collect before changing transition roadmap.

e Propose a low-risk trial involving investment plan or team capability.

e Define the control or comparison needed to judge the result.

o List one food-safety or certification risk that must be checked.

e State the commercial KPI that would determine whether the intervention should be scaled.

Chapter Review Questions
1. Define transition roadmap in practical farm-management terms.

2. Explain how investment plan can influence crop performance.

3. What records are required to manage team capability professionally?

4. How could poor management of market strategy create unintended consequences?
5. Which indicator would you use to monitor KPIs?

6. How does continuous improvement connect ecological management to profitability?

Chapter Checklist

e Baseline established

¢ Risk and compliance check completed
e Practice documented

e Field observations recorded

e Agronomic result measured

e Cost and labour measured

e Management decision recorded
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APPENDICES — PRACTICAL FARM RECORDS AND
TEMPLATES

The following templates are designed to convert regenerative principles into auditable management
systems. They can be copied, adapted and digitised for farm use.
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Appendix 1: Soil Health Baseline Record

Purpose: To establish the initial physical, chemical and biological condition of the soil and provide a

reference point for measuring changes resulting from regenerative, bio-organic and other soil-

management practices.

A. Field Identification

Record Item Information
Farm/Project Name
Farmer/Manager

Field/Block

GPS/Location

Crop/Planned Crop

Previous Crop/Land Use

Sampling Date
Assessor/Technician

B. Soil Health Baseline Assessment
Soil Health Indicator Result / Observation
Soil Texture

Soil pH

Electrical Conductivity (EC)
Organic Matter

Soil Organic Carbon

Infiltration Rate

Compaction

Soil Moisture Condition

Aggregate Stability

Surface Cover

Root Development

Earthworm Activity

Other Soil Biology

Drainage Condition

Erosion Evidence

Unit / Rating

Sand / Loam / Clay / Other
pH

dS/m or laboratory unit

%

%

mm/hr or rating

kPa / penetration depth / rating
Dry / Moderate / Wet

Poor / Moderate / Good

%

Poor / Moderate / Good
Number / observation
Observation

Poor / Moderate / Good

None / Low / Moderate / Severe
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Visible Nutrient Deficiency Observation
Salinity/Sodicity Indicators Observation
Other Observations

C. Management Action Record

Date  Identified Required Input/Practice Responsible Completion
Soil Issue Management Applied Person Date
Action

D. Supporting Evidence Checklist
Retain supporting evidence against the relevant field/block and sampling date, including:
e Soil laboratory reports and certificates
e Soil and field photographs
e GPS-referenced sampling records
e Soil sampling maps
e Input purchase invoices
¢ Compost, manure and biological-input records
o Fertiliser and amendment application records
e Equipment calibration records
e Irrigation-water test reports
e Crop and yield records
e Certification and inspection reports
e Corrective-action records
e Buyer or market-compliance documents where applicable
E. Baseline Interpretation

Overall Soil Health Rating:
O Poor O Fair O Moderate O Good O Excellent

Principal Soil Constraints Identified:

Priority Intervention for the Next Production Cycle:
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Recommended Reassessment Date:

Assessor Signature:

Farm/Field Manager Signature:

Record-Control Requirement

This Soil Health Baseline Record should be completed before major soil-management interventions
are implemented and thereafter repeated at predetermined monitoring intervals. Wherever possible,
sampling points, methodology, laboratory procedures and units of measurement should remain consistent
so that changes over time can be compared reliably.

The purpose is not merely to collect soil-test figures. The record should demonstrate the relationship:

Baseline — Diagnosis — Management Action — Monitoring — Improvement — Productivity —
Resilience

This makes the appendix much stronger because it converts soil health from an observation into a
measurable management and traceability system.
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Appendix 2: Compost Batch Record

Purpose: To provide a consistent system for documenting compost feedstocks, carbon-to-nitrogen
balance, temperature development, moisture management, turning, maturity, quality verification and final
agricultural use.

A. Batch Identification

Record Item Information
Batch ID

Farm/Project

Compost Production Area

Responsible Person

Start Date

Expected Completion Date

Actual Completion Date

Estimated Initial Volume

Estimated Final Volume

B. Feedstock Record
Feedstock Source Quantity Carbon/Nitrogen Classification Estimated C:N Notes
Carbon / Nitrogen
Carbon / Nitrogen
Carbon / Nitrogen
Carbon / Nitrogen
Carbon / Nitrogen

Estimated Overall Starting C:N Ratio:

Target C:N Range: Approximately 25:1-35:1, depending on materials and composting system.

C. Compost Temperature Log
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Date Day of Temperature Measurement Ambient Action
Process °C Position Temperature Required

Top / Centre / Bottom
Top / Centre / Bottom
Top / Centre / Bottom
Top / Centre / Bottom
Top / Centre / Bottom
Top / Centre / Bottom
Top / Centre / Bottom

Temperature monitoring should demonstrate whether the compost pile has entered an active thermophilic
decomposition phase and whether corrective management is required.

D. Moisture Monitoring
Date Moisture Condition Estimated Moisture % Water Added Corrective Action
Too Dry / Correct / Too Wet
Too Dry / Correct / Too Wet
Too Dry / Correct / Too Wet
Too Dry / Correct / Too Wet

A practical operating target for many composting systems is approximately 50-60% moisture, although
the appropriate range depends on feedstock composition and system design.

E. Turning and Aeration Record

Turning Date Temperature Before = Temperature After Moisture Action/Remarks
No. Turning Turning Observation

1

2

F. Compost Maturity Assessment

Maturity Indicator Assessment Result
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Temperature returned close to ambient

Original feedstocks substantially decomposed

Colour

Odour

Texture

Excessive heat after turning
Visible undecomposed material
Insects or undesirable organisms
Weed seed concern

Germination test completed
Laboratory test completed where required
Final pH

Final EC

Final C:N ratio, where tested

G. Final Batch Status

Batch Status:

O Immature — continue composting

0 Requires corrective management

O Maturing / curing

0 Mature and suitable for application

O Laboratory verification required before use
O Rejected / unsuitable

Maturity Assessment Date:

Yes /No

Yes / No

Dark brown / Other

Earthy / Ammonia / Sour / Other
Crumbly / Fibrous / Wet / Compacted
Yes/No

Low / Moderate / High

Present / Absent

Yes / No

Yes / No

Yes / No

Approved By:

H. Application Destination & Traceability

Application Date Farm Field/Block Crop Batch ID Quantity Applied Application Rate Method

|. Corrective Action Record

Date Non-Conformity /
Observation Action

Corrective

Responsible Completion
Person Date
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J. Supporting Evidence Checklist
Retain supporting evidence for each Batch ID, including:
e Photographs of feedstocks and compost piles
e Feedstock purchase or supply records
e Source records for manure and other biological materials
e Temperature-monitor calibration records
¢ Temperature monitoring sheets
e Moisture records
e Turning records
e Laboratory analyses
e Compost maturity or germination tests
e Input approval documentation where organic certification applies
e Field application records
e GPS or Field/Block identification
e Invoices and delivery records
e Certification inspection documents
e Corrective-action records
Record-Control Requirement

Every compost pile or production cycle should receive a unique Batch ID before processing begins. That
Batch ID should remain attached to the material throughout production, curing, storage and final
application.

The management sequence should therefore be:

Feedstock Source — Batch ID — C:N Design — Composting — Temperature — Moisture —
Turning — Curing — Maturity Verification — Field Application — Soil Response

This is important because compost should not simply be regarded as “organic manure.” In a professionally
managed regenerative farming system, it becomes a documented biological soil input whose
composition, processing history, maturity and destination can be demonstrated.

For the manual, | would title this:
Appendix 2: Compost Production, Maturity and Application Batch Record

It follows very well after Appendix 1: Soil Health Baseline Record, because Appendix 1 establishes the
condition of the soil, while Appendix 2 records one of the principal biological interventions used to improve
it.
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Appendix 3: Vermicompost Production Log

Purpose: To document worm species, bedding materials, feed inputs, moisture, temperature, harvesting,
yield and final vermicompost quality so that every production unit can be monitored and traced
consistently.

A. Unit Identification

Record Item Information
Unit ID

Farm/Project

Vermicompost Location
Responsible Person

Worm Species

Start Date

Expected Harvest Date

Actual Harvest Date

Initial Bedding Volume/Weight
B. Worm and Bedding Record
Item Details
Worm Species

Worm Source

Initial Worm Quantity

Bedding Material

Bedding Source

Bedding Preparation Method
Initial Moisture Condition
Notes

Common composting worms may include species such as Eisenia fetida or other locally appropriate
composting species, provided they are suitable for the production system and climatic conditions.
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C. Feed Input Record

Date Feed Material Source Quantity Pre-treatment Notes

Feedstocks should be recorded sufficiently to maintain traceability and to identify any material that may

introduce contaminants, excessive salts, pathogens or unsuitable residues.

D. Moisture and Temperature Monitoring

Date Moisture Condition Estimated

Temperature

Moisture % °C

Too Dry / Correct /
Too Wet

Too Dry/ Correct /
Too Wet

Too Dry / Correct /
Too Wet

Too Dry / Correct /
Too Wet

Too Dry / Correct /
Too Wet

Too Dry / Correct /
Too Wet

Moisture should remain adequate for worm activity without creating anaerobic or waterlogged conditions.
Temperature should also remain within the tolerance range of the worm species being used.

E. Production Observation Log

Date Observation Worm Condition

Healthy /
Stressed

Healthy /
Stressed

Healthy /
Stressed

Healthy /
Stressed

Odour

Earthy / Sour /
Other

Earthy / Sour /
Other

Earthy / Sour /
Other

Earthy / Sour /
Other

Worm Activity

Low / Normal /
High

Low / Normal /
High
Low / Normal /
High
Low / Normal /
High
Low / Normal /

High

Low / Normal /
High

Pest/Predator
Presence
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F. Harvest Record

Harvest Item Record
Harvest Date

Unit ID

Fresh Vermicompost Yield

Final Screened Yield

Worms Recovered

Worms Returned to Production

Material Retained for Further Processing
Storage Location

Batch ID Assigned

G. Quality Assessment

Quality Indicator Result / Observation
Colour

Texture

Odour

Moisture Condition

Visible Undecomposed Feedstock

Visible Worms/Egg Cocoons

Contamination Present Yes / No
Foreign Material Present Yes / No
Final pH, where tested

Electrical Conductivity, where tested

Organic Matter/Carbon, where tested

Nutrient Analysis, where tested

Microbiological Test, where required

Overall Quality Rating Poor / Fair / Good / Excellent
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H. Final Batch Status

0 Continue processing

O Requires corrective action

O Ready for screening

O Ready for curing/stabilisation
O Approved for farm application
0 Approved for packaging/sale

O Laboratory verification required
0 Rejected

Approved By:

Date:

I. Application / Destination Record

Date Batch ID Farm/Customer Field/Block Crop Quantity Application Rate / Use

J. Supporting Evidence
Retain relevant supporting evidence for each Unit ID and Batch ID, including:
¢ Photographs of the vermicomposting unit
e Worm purchase/source records
e Feedstock purchase or collection records
e Bedding-source records
e Temperature records
e Moisture monitoring records
e Laboratory test reports
e Equipment calibration records
e Harvest and weighing records
e Packaging records
e Field-application records
e Sales invoices and delivery records
e Organic-certification or buyer-compliance documents
e Corrective-action records
Record-Control Requirement

Every vermicomposting bed, container or production system should receive a unique Unit ID. Each
harvested quantity should then receive a Batch ID linking the final vermicompost back to the production
unit, feedstocks and monitoring history.

The traceability pathway should be:

BIO-ORGANIC & REGENERATIVE AGRICULTURE - 2026 PROFESSIONAL EDITION



Feedstock Source — Bedding — Worm Species — Unit ID — Feeding — Moisture & Temperature Control
— Worm Activity — Harvest — Quality Assessment — Batch ID — Application or Sale

This makes vermicomposting a controlled biological production process rather than simply allowing worms
to decompose organic material. It also creates the evidence needed to assess product consistency, soil-
health impact and compliance with organic or regenerative production standards.
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Appendix 4: Biochar Production and Application Record

Purpose: To record biochar feedstock, production conditions, temperature range, charging or inoculation
method, application rate, destination field and subsequent soil or crop response.

A. Batch Identification

Record Item Information
Biochar Batch ID
Farm/Project

Production Site

Responsible Person
Production Date

Feedstock Source

Feedstock Type

Estimated Feedstock Quantity
Final Biochar Yield

B. Feedstock Record

Feedstock Source Condition Quantity Contamination Check Notes

Dry / Moist Pass / Fail
Dry / Moist Pass / Fail
Dry / Moist Pass / Fail
Dry / Moist Pass / Fail

Suitable feedstocks may include clean crop residues, pruning material, wood residues and other
appropriate uncontaminated biomass.

Do not use painted, chemically treated, contaminated or unknown waste materials.

C. Production Record

BIO-ORGANIC & REGENERATIVE AGRICULTURE - 2026 PROFESSIONAL EDITION



Production Parameter Record
Production Method Kiln / Retort / Pyrolysis Unit / Other
Equipment/Unit ID

Start Time

End Time

Minimum Temperature

Maximum Temperature

Approximate Temperature Range
Residence Time

Air/Oxygen Control Method

Quenching Method

Cooling Time

Operator

Biochar properties depend strongly on feedstock and production conditions. Many systems operate
broadly within approximately 350-700°C, but the appropriate range should be defined according to the
production technology and intended biochar characteristics rather than treated as a universal target.

D. Production Monitoring Log

Date/Time Temperature Process Stage Smoke/Combustion Corrective
°C Observation Action

Start-up / Pyrolysis /
Cooling

E. Initial Biochar Quality Assessment

Quality Indicator Result / Observation
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Colour

Particle Structure

Odour

Visible Unburnt Material

Ash Content Observation

Foreign Material Present / Absent
Contamination Suspected Yes / No
Moisture Condition

pH, where tested

EC, where tested

Carbon Content, where tested
Laboratory Certificate Yes / No
Batch Approved Yes / No
F. Biochar Charging / Inoculation Record

Fresh biochar should normally be incorporated into a nutrient- and biologically active system before or
during field use where appropriate, rather than being treated only as an inert carbon material.

Record Item Information
Charging Method

Charging Material Compost / Vermicompost / Manure / Compost Extract / Nutrient Solution /
Other

Biochar Quantity

Charging Material
Quantity

Mixing Ratio

Start Date
Charging Duration
Moisture Condition

Final Condition

Approved By

G. Field Application Record
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Date Batch  Farm Field/Block Crop Area Biochar Application Application
ID Treated Quantity Rate Method

Application rates should be determined according to soil condition, biochar characteristics, crop,
production objective and agronomic recommendation rather than applying one standard rate to all
fields.

H. Soil and Crop Response Monitoring

Assessment Field/Block Indicator Baseline Current Change Notes
Date Observation/Result

Soil moisture
retention

Soil structure
Infiltration

Soil pH
Organic carbon

Biological
activity

Plant vigour
Crop yield

|. Observed Effect

Overall observed response:

0 No measurable change

O Positive response

[0 Strong positive response

0 Mixed response

[0 Negative response

O Further monitoring required

Detailed Observation:

Recommended Management Action:

J. Corrective Action Record
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Date Issue / Non-Conformity Corrective Action Responsible Person Completion Date Verification

K. Supporting Evidence Checklist
Retain evidence linked to each Biochar Batch ID, including:
e Feedstock-source records
e Photographs of feedstocks
e Biochar-production photographs
e Kiln or pyrolysis-unit records
e Temperature-monitoring logs
e Thermometer or sensor calibration records
e Biochar laboratory-analysis reports
e Carbon-content results where applicable
e pHand EC results
e Charging-material records
e Compost/ivermicompost batch records used for charging
e Weighing records
e Field maps and Block IDs
e Application records
o Before-and-after soil tests
e Crop photographs
e Yield records
e Purchase invoices
e Certification or buyer documentation where applicable
L. Final Batch Status

O Production incomplete

0 Requires further processing

0 Requires quality testing

0 Approved for charging

[0 Charged and ready for application
O Approved for field application

[0 Rejected / unsuitable

Approved By:

Date:

Record-Control Requirement
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Every production cycle should receive a unique Biochar Batch ID. That Batch ID should remain
connected to the original feedstock, production conditions, quality assessment, charging process and final
field destination.

The traceability pathway should therefore be:

Feedstock — Batch ID — Pyrolysis Method — Temperature — Cooling — Quality Assessment —
Charging — Field Application — Soil Monitoring — Crop Response

This makes biochar more than a burnt biomass product. It becomes a controlled carbon-based soil
amendment whose origin, production quality, application and agronomic effect can be
demonstrated and evaluated over time.
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Appendix 5: Cover Crop Plan

Purpose: To plan and document the use of cover crops for soil protection, biological nitrogen fixation,
biomass production, weed suppression, erosion control, improved infiltration, soil-carbon development
and preparation for the following cash crop.

A. Field Identification

Record Item Information
Farm/Project

Field/Block

Field Size

Responsible Person
Current/Previous Cash Crop
Planned Following Crop

Soil Type

Irrigated / Rainfed

Planning Date

B. Cover Crop Objective

Primary purpose of the cover crop:

O Soil cover

O Nitrogen fixation

O Biomass production

[ Soil organic matter improvement
O Weed suppression

O Erosion control

0 Compaction reduction

O Improved infiltration

I Nutrient capture/recycling

O Pollinator/biodiversity support

O Livestock forage

[ Pest/disease management support
O Other:

C. Cover Crop Species Plan
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Species Functional Group Seed
Source

Legume / Grass / Brassica /
Other

Single Species / Mixture:

Seeding Expected
Rate Function

Total Planned Seeding Rate:

D. Establishment Plan
Establishment Parameter Record
Planned Establishment Date

Actual Establishment Date

Establishment Method Drill / Broadcast / Intercrop / Under-sow / Other

Seedbed Condition

Soil Moisture at Planting

Planting Depth

Irrigation Applied

Starter Input, if any

Seed Inoculation, where applicable
Equipment Used

Operator

E. Establishment Monitoring

Assessment Germination Ground Plant
Date % Cover %  Density

F. Biomass Development Record

Weed Pest/Disease
Pressure Observation

Low /
Moderate /
High
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Date Crop Estimated Ground Plant Estimated Soil Cover
Stage Cover % Height Biomass Condition

Biomass Target:

Biomass Measurement Method:

O Visual estimate

0 Quadrat sampling

O Fresh weight

O Dry matter measurement

O Other:

G. Soil-Health Contribution Assessment

Indicator Baseline = Post-Cover Crop Observation Change / Interpretation

Ground cover
Soil moisture
Infiltration
Surface crusting
Weed pressure
Soil structure
Compaction
Biological activity
Organic residue

Erosion evidence

H. Termination Plan

Record Item Information
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Planned Termination Date
Actual Termination Date
Crop Growth Stage at Termination

Termination Method

Roller-Crimping Used Yes / No
Mowing Used Yes / No
Grazing Used Yes / No
Cultivation Used Yes / No

Approved Herbicide Used, if applicable
Residue Retained on Surface Yes / No
Residue Incorporated Yes / No
Estimated Residue/Biomass Remaining

Termination should be timed according to the objective of the cover crop, soil-water conditions and the
establishment requirements of the following crop.

I. Following Crop Integration

Record Item Information
Following Cash Crop

Planned Planting Date

Days Between Termination and Planting

Planting Method

Residue Management Method

Expected Nitrogen Contribution

Additional Fertility Requirement

Irrigation Adjustment

Weed Management Adjustment

J. Performance Evaluation

Cover Crop Establishment:
O Poor
O Fair
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0 Good
O Excellent

Biomass Production:
O Below Target

O Target Achieved

0 Above Target

Soil Cover:
O Inadequate
0 Moderate
0 Good

1 Excellent

Overall Performance:
0 Unsuccessful

O Partially Successful
[ Successful

O Highly Successful

K. Observed Benefits

O Increased ground cover

0 Reduced erosion

O Improved soil moisture retention
O Improved infiltration

O Increased biological activity

O Improved soil structure

0 Reduced weed pressure

[0 Additional nitrogen contribution
O Increased organic residues

0 Reduced soil temperature

O Improved subsequent crop establishment
O Other:

Detailed Observation:

L. Corrective Action / Next-Cycle Improvement

Issue Identified Corrective Action Responsible Person Target Date Verification

M. Supporting Evidence Checklist
Retain relevant evidence for each field and cover-crop cycle, including:
e Seed purchase invoices

e Seed labels and variety information
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e Seed inoculant records

e Planting equipment calibration records

e Establishment photographs

e GPS-referenced field photographs

e Seeding records

e Irrigation records

e Biomass measurements

e Quadrat sampling records

e Soil-health measurements

e Termination photographs

e Grazing records where applicable

e Chemical-use records where applicable

e Following-crop establishment records

e Yield records

e Certification and buyer-compliance records
Record-Control Requirement

Each cover-crop cycle should be linked to a specific Field/Block and production season so that its
effect can be compared with the soil-health baseline and the performance of the following crop.

The management pathway should therefore be:

Field Diagnosis — Cover Crop Objective — Species Selection — Seeding Rate — Establishment —
Biomass Development — Soil Protection — Termination — Following Crop — Soil & Yield
Response

The key principle is that cover crops should not be planted simply because they are considered
regenerative. Every cover crop should have a defined function, measurable target and management
strategy.

For the manual, | would title this:
Appendix 5: Cover Crop Planning, Establishment and Termination Record

This continues the appendix system logically: soil baseline — compost — vermicompost — biochar —
living cover, creating a strong evidence-based soil regeneration framework.
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Appendix 6: Biological Input Register

Purpose: To record the identity, source, batch, viability, storage conditions, application rate, field
destination and observed response of biological inputs used within the farming system.

A. Product Identification

Record Item Information
Farm/Project

Product/Organism

Product Type

Active Organism/Ingredient
Supplier/Manufacturer

Supplier Contact

Batch/Lot Number

Manufacturing Date

Expiry/Viability Date

Registration/Approval No., where applicable
Certification Status, where applicable
Product Type

O Rhizobium inoculant

O Mycorrhizal fungi

O Trichoderma

O Bacillus-based product

O Azospirillum/Azotobacter

0 Phosphate-solubilising microorganisms
0 Compost extract/tea

O Seaweed-based biostimulant

O Humic/fulvic biological amendment
[ Beneficial insect/biocontrol organism
[ Botanical biological input

O Microbial consortium

O Other:

B. Viability and Quality Verification
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Quality Indicator Record

Product within expiry period Yes / No
Packaging intact Yes / No
Batch number legible Yes / No

Manufacturer instructions available Yes/No

Viability specification

Certificate of Analysis available Yes / No
Contamination observed Yes / No
Product appearance acceptable Yes / No
Product approved for use Yes / No

Verification notes

Where viable microorganisms are involved, particular attention should be given to expiry date, storage
temperature, contamination risk and compatibility with other products.

C. Storage Record

Storage Required Storage Actual Corrective

Date Product Batch Location Condition Condition Action

Storage Conditions

O Refrigerated

O Cool and dry

O Protected from direct sunlight

0 Ambient controlled storage

0 Manufacturer-specific requirement
O Other:

Biological products should be stored according to manufacturer requirements because heat, UV exposure,
freezing, moisture or prolonged storage may reduce viability or effectiveness.

D. Application Record
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Date Product/Organism Batch Field/Block Crop Growth Stage Rate Method Area Treated

Application Method

O Seed treatment

O Seedling/root dip

0 Soil drench

O In-furrow application
O Irrigation/fertigation
O Foliar spray

0 Compost inoculation
[ Biochar inoculation
O Field broadcast

O Other:

E. Mixing and Compatibility Record

Record Item Information
Water Source

Water pH

Water EC

Mixing Volume

Other Products Mixed

Compatibility Confirmed Yes / No
Mixing Order

Preparation Time

Time Between Mixing and Application

Operator

Where living organisms are used, compatibility with chlorinated water, fungicides, bactericides,
fertilisers and other agrochemicals should be checked before tank mixing.

F. Equipment and Application Verification

Parameter Record
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Equipment Used

Equipment ID

Calibration Completed Yes / No
Calibration Date

Nozzle/Application System
Application Volume

Weather Conditions

Soil Moisture Condition

Operator

G. Field Response Monitoring

Assessment Field/Block Crop Indicator
Date

Root
development

Plant vigour
Leaf colour
Soil biology
Nutrient uptake

Disease
incidence

Stress tolerance
Yield response
Response Rating

0O No observable response

O Limited response

[0 Moderate positive response
[ Strong positive response

[0 Negative response

O Further monitoring required

H. Observed Response

BIO-ORGANIC & REGENERATIVE AGRICULTURE

Baseline Observed
Response

+ 2026 PROFESSIONAL EDITION

Rating



Main observations:

Possible benefit observed:

O Improved germination

O Faster establishment

O Improved rooting

O Increased nodulation

O Increased plant vigour

O Improved nutrient availability

O Improved soil biological activity
0 Reduced disease pressure

O Improved drought/stress tolerance
O Improved flowering/fruiting

O Increased yield

O Improved produce quality

0 No measurable effect

[ Other:

I. Cost and Performance Record
Parameter Record
Product Cost

Quantity Purchased

Cost per Hectare

Total Area Treated

Yield Before/Control

Yield After/Treated

Quality Difference

Estimated Economic Benefit
Recommendation for Future Use Continue / Modify / Discontinue

This section is particularly important because biological inputs should ultimately be evaluated against
agronomic and economic performance, not simply whether they were applied.

J. Non-Conformity and Corrective Action

Date Issue Identified Batch/Product Corrective Action Responsible Person Verification
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Examples include:
e Expired product
e Broken packaging
e Incorrect storage temperature
e Suspected contamination
e Incorrect application rate
e Equipment calibration failure
e Incompatible tank mixture
e Product applied to wrong field

e Poor biological response

K. Supporting Evidence Checklist
Retain relevant supporting evidence for every biological input, including:
e Purchase invoices
e Supplier information
e Product labels
e Batch/lot information
e Certificates of Analysis
e Viability reports
e Product registration documents
e Organic certification approval, where applicable
e Safety Data Sheets where relevant
e Manufacturer technical sheets
e Storage-temperature records
e Photographs
e Equipment calibration records
e Mixing records
e Application records
e Field photographs
e Soil or plant laboratory reports

e Crop performance and yield records
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e Buyer or certification documents

e Corrective-action records

L. Final Product Assessment
Product Status:

O Approved for continued use

O Approved with revised application rate
O Requires further field evaluation

O Requires supplier clarification

O Requires laboratory verification

O Suspended from use

0 Rejected

Reviewed By:

Date:

Next Review Date:

Record-Control Requirement

Every biological input should remain traceable from its manufacturer and batch through storage,
preparation, application and field performance.

The traceability pathway should therefore be:

Supplier — Product — Organism/Active Ingredient — Batch — Viability — Storage — Preparation
— Application Rate — Field/Block — Crop — Biological Response — Yield/Quality — Future
Decision

The key principle is that biological agriculture should not mean unmeasured application of “natural
products.” It should be managed with the same professional discipline expected of any other agricultural
input.

A biological input should therefore answer four questions:

What organism or active ingredient did we apply? — Was it viable? — Where and how was it
applied? — What measurable response did it produce?

That makes Appendix 6 a strong bridge between regenerative farming practice, biological science,
traceability and commercial farm management.
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Appendix 7: Botanical Crop Protection Log

Purpose: To record the preparation, application, efficacy and crop-safety performance of botanical
extracts and other approved biological pest-management products used within the farming system.

A. Product Identification

Record Item Information
Farm/Project

Product/Extract

Product Type

Manufacturer/Supplier, where applicable
Batch/Lot Number

Preparation Date

Prepared By

Expiry/Use-By Date

Certification/Approval Status, where applicable
Product Type

O Botanical extract

O Plant oil

[ Microbial biopesticide

[0 Soap-based preparation

O Mineral/natural product

OO Commercial biological pesticide

O Farm-prepared botanical preparation
O Other:

B. Ingredient & Preparation Record
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Ingredient Source Quantity Purpose Notes

Preparation Parameter Record
Preparation Method
Preparation Rate/Concentration
Total Volume Prepared

Water Source

Water pH, where relevant
Filtration Method

Mixing Time

Storage Before Application
Maximum Holding Time

PPE Used

Preparation rates should follow registered label instructions, validated technical guidance or an
approved farm protocol. Rates should not be changed arbitrarily.

C. Target Pest / Disease Identification

Record Item Information

Target Pest/Disease

Scientific Name, if known

Crop

Field/Block

Crop Growth Stage

Pest/Disease Level Before Treatment Low / Moderate / High / Severe
Affected Plant Part

Estimated % Plants Affected

Previous Control Measures

D. Application Record

Date Field/Block Crop Crop Stage Product/Extract Application Rate Area Treated Method Operator
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Date Field/Block Crop Crop Stage Product/Extract Application Rate Area Treated Method Operator

Application Method

O Foliar spray

[0 Spot treatment

0 Soil drench

[0 Seed treatment

O Trunk/stem treatment
[ Bait/trap application
O Irrigation application
1 Other:

E. Application Conditions

Parameter Record
Application Time

Air Temperature

Wind Condition

Relative Humidity, where measured

Rain Expected Yes / No
Soil Moisture Condition

Equipment Used

Equipment ID

Equipment Calibrated Yes / No

Calibration Date

F. Pre-Treatment Pest Assessment

Assessment Field/Block Pest/Disease Pest Count/
Date Incidence

Severity

Low /
Moderate /
High

Crop
Damage
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G. Efficacy Monitoring

Assessment Days After Pest/Disease Estimated Crop Further
Date Application Level Control % Condition Action

Efficacy Rating

O No measurable control

O Low efficacy

0 Moderate efficacy

0 Good efficacy

[ Excellent efficacy

O Pest pressure increased
O Further treatment required

Observed Response:

H. Phytotoxicity Assessment

Botanical or biological does not automatically mean crop-safe. Every formulation should therefore be
observed for possible phytotoxicity.

Indicator Observation

Leaf Burn None / Mild / Moderate / Severe
Leaf Curling None / Mild / Moderate / Severe
Chlorosis None / Mild / Moderate / Severe
Wilting None / Mild / Moderate / Severe
Flower Damage None / Mild / Moderate / Severe
Fruit Damage None / Mild / Moderate / Severe

Growth Suppression None / Mild / Moderate / Severe
Other Symptoms
Overall Phytotoxicity

0O None observed

0 Minor and temporary

0 Moderate

] Severe

O Product use should be suspended

I. Beneficial Organism Observation
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Indicator Observation

Bees/Pollinators Present Yes / No
Predatory Insects Present Yes / No
Parasitoids Observed Yes / No
Earthworm/Soil Biology Concern Yes / No

Visible Harm to Beneficial Organisms Yes/No
Notes

This section is important because biological pest management should control the target pest while
minimising unnecessary impacts on beneficial organisms.

J. Repeat Application Decision
Decision after assessment:

O No further treatment required

[0 Repeat same treatment

O Adjust timing

O Adjust approved rate within permitted instructions
0 Change application method

[0 Use alternative biological product

O Escalate to broader IPM intervention

O Seek technical advice

Reason:

K. Integrated Pest Management Record

IPM Component Applied? Details
Pest Monitoring Yes / No
Cultural Control Yes / No
Sanitation Yes / No
Mechanical Control Yes / No
Biological Control Yes / No
Botanical Product Yes / No
Resistant Variety Yes / No

Beneficial Insect Conservation @ Yes/No
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Chemical Intervention Required Yes/No

The objective should be to use botanical extracts as part of an Integrated Pest Management (IPM)
system rather than as isolated treatments.

L. Harvest & Compliance Considerations

Compliance Item Record

Crop Intended for Sale/Export Yes / No
Buyer Specification Checked Yes / No
Organic Standard Checked Yes / No

Product Approved Under Applicable Standard = Yes/No
Required Pre-Harvest Interval, if applicable
Harvest Date

Traceability Record Updated Yes / No

M. Corrective Action Record

Date Issue / Non-Conformity Corrective Action Responsible Person Completion Date Verification

N. Supporting Evidence Checklist
Retain relevant evidence for every preparation and application, including:

e Product labels

e Supplier invoices

e Batch/lot records

e Ingredient-source records

e Preparation photographs

e Preparation sheets

e Application photographs

¢ Equipment-calibration records

e PPE records

e Pest scouting sheets

e Before-and-after photographs

e Pest-count records
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e Laboratory reports where applicable
e Phytotoxicity observations

e Organic-certification approvals

e Buyer specifications

e Harvest records

e Corrective-action records

O. Final Product/Extract Evaluation
Overall Performance;

O Unsatisfactory
O Limited value
O Acceptable

O Good

O Highly effective

Crop Safety:

[ Safe at applied rate

O Minor phytotoxicity observed
O Further trial required

O Do not use again

Future Recommendation:

0 Continue use

O Modify timing

O Modify application method
0 Conduct further field trial
[1 Seek technical validation
1 Discontinue

Reviewed By:

Date:

Record-Control Requirement

Every botanical or biological pest-control application should remain traceable from its ingredients or
commercial product batch through preparation, application, efficacy assessment and crop-safety
evaluation.

The management pathway should be:

Pest Identification — Product Selection — Ingredients/Batch — Preparation — Application Rate —
Field/Block — Crop Stage — Efficacy Assessment — Phytotoxicity Assessment — IPM Decision —
Harvest Compliance

The core principle is simple:

Natural does not mean uncontrolled.
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Botanical pest management should be measured, traceable, crop-safe and evidence-based,
particularly where produce is destined for certified, premium or export markets.
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Appendix 8: Beneficial Organism Monitoring Sheet

Purpose: To monitor beneficial organisms and pest populations, compare field observations against
defined action thresholds, and support evidence-based Integrated Pest Management (IPM) decisions.

A. Field Identification

Record Item Information
Farm/Project

Field/Block

Crop

Variety

Crop Stage

Field Size

Monitoring Date

Monitoring Time

Scout/Observer

B. Monitoring Conditions

Parameter Record
Weather Conditions

Temperature

Wind Condition

Recent Rainfall/lrrigation

Soil Moisture Condition

Flowering Present Yes / No
Surrounding Habitat/Vegetation

Previous Pest-Control Treatment

Environmental conditions should be noted because temperature, wind, rainfall and flowering can
significantly influence insect activity and observation results.

C. Beneficial Organism Monitoring
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Beneficial Functional Role  Observation Density/Count = Activity Level Notes
Organism Method
Lady beetles Predator Low / Moderate /
High
Lacewings Predator
Hoverflies Predator/Pollinator
Parasitic wasps | Parasitoid
Predatory bugs  Predator
Spiders Predator
Ground beetles | Predator
Pollinators Pollination
Other
Other beneficial observed:
D. Pest Monitoring
Pest Crop Part Pest Stage Count/Density Damage Distribution
Observed Affected Level
Leaf / Stem / Root = Egg/Larva/ Low / Localised /
/ Flower / Fruit Nymph / Adult Moderate / Widespread
High

E. Density / Scoring System

Where exact counts are not practical, use a consistent field score.

Score | Interpretation

0 Not observed

1 Very low

2 Low

3 Moderate

4 High

5 Very high / severe

Beneficial Density Score: /5
Pest Density Score: /5
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Crop Damage Score: /5

F. Beneficial-to-Pest Relationship

Indicator Observation
Beneficial organisms present Yes / No
Beneficial populations increasing Yes / No
Pest populations increasing Yes / No
Parasitised pests observed Yes / No
Predation observed Yes / No
Natural control appears effective Yes / No

Crop damage increasing despite beneficials  Yes/No
Overall Biological Control Status

O Strong natural control

0 Moderate natural control

O Beneficial population developing

O Insufficient beneficial activity

[ Pest pressure exceeds natural control capacity
O Further monitoring required

G. Action Threshold

Target Pest:

Defined Action Threshold:

Threshold Source:

0 Agronomist recommendation
0 Research guidance

0 Buyer protocol

O IPM programme

O Farm historical data

O Other:

Current Pest Level:

Threshold Assessment

1 Below threshold

0 Approaching threshold
0 Threshold reached

0 Threshold exceeded

Action thresholds should be crop- and pest-specific. The presence of a pest alone should not
automatically trigger treatment.

BIO-ORGANIC & REGENERATIVE AGRICULTURE - 2026 PROFESSIONAL EDITION



H. Field Decision
Based on pest pressure, crop stage, beneficial populations and the action threshold:

O No intervention required

O Continue monitoring

O Increase monitoring frequency

O Protect beneficial organisms

O Improve habitat/refugia

O Use traps or mechanical control
O Apply approved biological control
[0 Release beneficial organisms

O Apply approved botanical treatment
O Apply other IPM intervention

0 Seek agronomic advice

O Emergency intervention required

Decision Justification:

|. Beneficial Habitat Assessment

Habitat Feature Present? Condition / Notes
Flowering strips Yes / No
Hedgerows Yes / No
Native vegetation Yes / No
Ground cover Yes / No
Cover crops Yes / No
Water source Yes / No

Reduced-disturbance areas Yes/No
Pollinator habitat Yes / No
Predator refuges Yes / No
Habitat Improvement Required

LINone

O Increase flowering species

0 Maintain field margins

0 Reduce unnecessary mowing

0 Reduce broad-spectrum pesticide use
[ Establish insectary plants

O Improve ground cover

O Other:
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J. Intervention Record

Date Pest Target Intervention Product/Organism Used Rate/Quantity Field/Block Reason

If biological or botanical control is used, cross-reference the relevant:

Appendix 6 — Biological Input Register
and/or
Appendix 7 — Botanical Extract & Biopesticide Application Record

K. Post-Intervention Assessment

Assessment Date Pest Density Beneficial Density Crop Damage Treatment Effect Further Action

Overall Result

O Pest population declining

O Pest population stable

O Pest population increasing

O Beneficial population increasing
O Beneficial population reduced
O Crop recovering

[0 Additional action required

L. Pollinator Protection Check

Before undertaking pest-control activities during flowering:

Check Status

Crop flowering Yes / No
Bees/pollinators active Yes / No
Treatment necessary during flowering Yes / No
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Product risk to pollinators reviewed Yes / No
Application timing adjusted Yes / No
Hives/beekeepers notified where relevant = Yes/ No

Pollinators and other non-target beneficial organisms should be protected wherever practicable.

M. Corrective Action Record

Date Issue Identified Corrective Action Responsible Person Completion Date Verification

N. Supporting Evidence Checklist
Retain supporting evidence for field monitoring, including:
e Field scouting sheets
e Photographs of pests
¢ Photographs of beneficial organisms
e Trap counts
e Sticky-card records
e Sweep-net records
e Pest-identification references
e Beneficial-organism identification records
e Crop-damage photographs
e Agronomist recommendations
o Defined action-threshold references
e Biological-control release records
e Botanical/biological input application records
e Equipment calibration records
e Weather records
e Post-treatment assessments

e Certification or buyer-compliance records

O. Final Monitoring Assessment

Pest Risk Level:
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O Low

OO Moderate
O High

O Severe

Beneficial Organism Status:

O Low

O Developing
0 Moderate
[ Strong

Overall IPM Status:

0 Natural control adequate

0 Monitoring required

O Preventive action required

O Biological intervention required
O Integrated intervention required

Reviewed By:

Date:

Next Monitoring Date:

Record-Control Requirement

Every monitoring event should remain linked to a specific Field/Block, crop, date, pest population,
beneficial population and management decision.

The decision pathway should therefore be:

Field Scouting — Pest Identification — Beneficial Identification — Population/Density
Measurement — Crop Damage — Action Threshold — Decision — Intervention if Required —
Reassessment

The central IPM principle is:
Seeing a pest does not automatically mean spraying.

A professional biological farming system first asks whether beneficial organisms, crop tolerance and
natural ecological regulation are already keeping the pest below an economically damaging
threshold.

This makes Appendix 8 an important link between biodiversity, ecological pest regulation and
disciplined farm decision-making.
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Appendix 9: Regenerative Irrigation Record

Purpose: To document irrigation decisions, soil-moisture conditions, crop stage, weather, water applied,
infiltration behaviour, runoff and corrective actions so that irrigation supports both crop productivity and
long-term soil health.

A. Field Identification
Record Item Information
Farm/Project
Field/Block

Field Size

Crop

Variety

Planting Date

Crop Stage

Soil Type

Irrigation System
Irrigation Zone/Station

Responsible Person

B. Pre-Irrigation Assessment

Parameter Observation / Result
Assessment Date

Crop Stage

Soil Moisture

Measurement Depth

Measurement Method Probe / Sensor / Gravimetric / Feel Method / Other
Root-Zone Condition Dry / Adequate / Wet
Plant Stress Observed Yes / No

Previous Irrigation Date
Days Since Previous Irrigation

Recent Rainfall
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Forecast Rainfall
Expected Temperature
Wind Condition

Irrigation Required Yes / No

C. Soil-Moisture Monitoring

Date Field/Block Depth Soil Moisture Target Range Crop Stage Decision

Where instruments are available, record soil moisture using a consistent unit such as volumetric water
content (%) or soil-water tension.

D. Weather Record

Date Maximum Minimum Rainfall Wind Relative ET/Weather
Temperature Temperature Humidity Notes

Weather information should be considered when determining irrigation timing and duration.

E. Irrigation Event Record
Date Field Crop Stage Start Time End Time Duration Irrigation Depth Area Irrigated
mm
mm
mm
mm
Irrigation Method

O Drip irrigation

O Micro-sprinkler
O Sprinkler

[ Centre pivot

O Furrow

O Basin

0 Subsurface drip
O Other:

F. Water Application & System Performance
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Parameter Record
Flow Rate

Operating Pressure

Total Water Applied

Irrigation Depth

Application Rate

System Uniformity Checked Yes / No
Blockages/Leaks Observed Yes/ No
Filter Condition

Pressure Variation

Equipment Calibration Date

G. Infiltration Assessment

Observation Record

Water entered soil readily Yes / No
Surface ponding observed Yes / No
Crusting observed Yes / No

Water moving beyond root zone suspected Yes/No

Preferential flow observed Yes / No
Compaction affecting infiltration Yes / No
Estimated infiltration condition Poor / Moderate / Good / Excellent
Infiltration test completed Yes / No

Measured infiltration rate, if available

Infiltration Notes:

H. Runoff & Erosion Assessment
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Indicator Observation

Runoff observed Yes / No
Runoff severity None / Low / Moderate / Severe
Soil movement observed Yes / No
Sediment movement Yes / No
Ponding Yes / No

Erosion channels developing  Yes/No
Nutrient loss suspected Yes / No
Corrective action required Yes / No

Where runoff occurs repeatedly, investigate factors such as application rate, compaction, surface
cover, slope, soil structure and irrigation duration.

I. Post-Irrigation Soil Assessment

Assessment Time Soil Moisture Root-Zone Ponding Notes
Depth Condition Wetting

Immediately after
irrigation

6-12 hours later

24 hours later

48 hours later

Root-Zone Wetting Assessment

O Insufficient
O Adequate
1 Excessive
O Uneven

J. Crop Response

Indicator Before Irrigation = After Irrigation Observation
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Plant vigour

Wilting

Leaf condition
Root-zone moisture
Flower/fruit condition
Heat stress

Growth response

K. Soil-Health Indicators Related to Irrigation

Indicator Status Notes
Ground cover maintained Yes / No
Soil surface protected Yes / No

Aggregate structure maintained Yes/No

Crusting controlled Yes / No
Compaction evident Yes / No
Biological activity visible Yes / No
Water infiltration improving Yes / No
Runoff decreasing Yes / No

L. Water-Quality Monitoring

Parameter Result Date Tested
pH

EC

Salinity

Sodium/SAR, where relevant

Bicarbonates, where relevant

Microbiological Quality, where required

Laboratory Report Reference

Water quality should be monitored where salinity, sodicity, clogging or crop-quality concerns exist.

M. Irrigation Decision & Corrective Action
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Decision

O No irrigation required

O Irrigate as planned

0 Reduce irrigation duration

O Increase irrigation duration

0 Reduce application rate

O Split irrigation into shorter cycles
O Delay irrigation due to rainfall forecast
O Repair irrigation system

O Improve soil cover

0 Address compaction

O Conduct infiltration test

0 Check soil moisture again

O Other:

Corrective Action Record

Date Issue Identified Corrective Action Responsible Person Completion Date Verification

N. Irrigation Performance Evaluation

Water Application:
O Insufficient

O Appropriate

0 Excessive

Infiltration:
I Poor

O Fair

0 Good

1 Excellent

Runoff:

I None

I Low

0 Moderate
[1Severe

Crop Response:
I Poor

0 Moderate

0 Good

1 Excellent

Overall Irrigation Performance:
0 Requires improvement

0 Acceptable

O Good

O Highly efficient

O. Supporting Evidence Checklist
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Retain supporting evidence for each irrigation cycle where relevant, including:
e Soil-moisture sensor records
e Weather records
¢ Rainfall records
e Irrigation-controller records
e Water-meter readings
e Pump records
e Flow-meter readings
e Pressure readings
e Irrigation-system calibration records
e Water laboratory reports
e Soil laboratory reports
e Infiltration-test results
e Field photographs
e Runoff/erosion photographs
e Irrigation maintenance records
e Repair invoices
e Energy-use records
e Crop-response photographs
e Yield records

e Buyer or certification documentation

P. Record-Control Requirement

Every irrigation event should remain linked to a specific field, crop stage, soil-moisture condition,
weather situation, amount of water applied and observed field response.

The irrigation decision pathway should therefore be:

Weather — Soil Moisture — Crop Demand — Irrigation Decision — Water Applied — Infiltration —
Runoff Check — Root-Zone Response — Crop Response — Adjustment

The key regenerative principle is:

Do notirrigate according to the calendar alone. Irrigate according to the soil, the crop and the
weather.
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Efficient regenerative irrigation aims to place the right amount of water, in the right part of the soil
profile, at the right time, while steadily improving the soil's ability to infiltrate, store and supply that water
to plants.
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Appendix 10: Crop Rotation Planner

Purpose: To plan and document multi-year crop rotations that improve soil health, increase biological
diversity, manage pests and diseases, balance nutrient demand and strengthen long-term farm

productivity.

A. Field Identification
Record Item Information
Farm/Project
Field/Block

Field Size

Soil Type

Irrigated / Rainfed
Current Crop
Previous Crop
Responsible Person

Planning Date

B. Four-Year Rotation Plan

Field/Block Year1l Year2 Year3 Year4

C. Crop Functional Classification

Crop Crop Functional Group
Family

Legume / Cereal / Root /
Vegetable / Oilseed / Other

Planned Objective

Rooting Depth

Shallow /
Medium / Deep

Nutrient
Demand

Low / Medium
/ High
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D. Legume Frequency

Rotation Legume Legume
Year Included? Species
Year 1 Yes / No
Year 2 Yes / No
Year 3 Yes/No
Year 4 Yes / No

Legume Frequency:

Purpose Estimated
Contribution

Nitrogen / Biomass / Cover
/ Feed

Target:

Legumes should be incorporated according to crop demand, soil fertility, climate and rotation objectives

rather than used as a fixed formula.

E. Disease and Pest Break Assessment

Crop Sequence Shared Pest/Disease Risk

Disease-Break Objective

O Reduce soil-borne disease
0 Reduce nematode pressure
O Interrupt insect pest cycle

0 Reduce volunteer crop hosts
0 Reduce weed pressure

0 Reduce pathogen carry-over
O Other:

F. Nutrient-Demand Balance

Break Period Required Rotation Adequate? Notes

Yes / No

Year Crop Nutrient Demand Nitrogen Contribution/Removal = Soil-Fertility Consideration

Year 1

Year 2

Year 3

Year 4

The rotation should avoid repeated sequences of high nutrient-demand crops without adequate soil-

restoration phases.

G. Rooting Diversity
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Year Crop Rooting Pattern Soil Function
Year 1 Shallow / Medium / Deep

Year 2

Year 3

Year 4

Rooting diversity can help improve soil structure, nutrient capture and biological activity across different
soil depths.

H. Residue Strategy

Crop Residue Estimated Management Method Intended Soil
Type Quantity Benefit

Retain / Mulch / Compost / Incorporate /
Remove

Residue Management Objective

O Maintain ground cover
0 Add organic matter

O Reduce erosion

O Conserve moisture

[ Feed soil biology

O Produce compost

0 Manage disease risk
O Other:

I. Cover Crop Integration

Rotation Cover Crop Species Establishment Termination Function
Year Planned? Date Date

Year 1 Yes / No
Year 2 Yes / No
Year 3 Yes / No
Year 4 Yes / No

Where cover crops are used, cross-reference Appendix 5: Cover Crop Planning, Establishment &
Termination Record.

J. Rotation Risk Assessment
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Risk Factor Moderate High Notes

Disease build-up O
Pest carry-over
Weed pressure
Nutrient depletion
Soil compaction

Low residue return

Water demand imbalance

o o o o o o o o
o o o o o o o o
o 0o o o o o O

Market risk

K. Market and Operational Considerations
Parameter Record
Buyer/Market for Year 1 Crop

Buyer/Market for Year 2 Crop

Buyer/Market for Year 3 Crop

Buyer/Market for Year 4 Crop

Seed Availability Confirmed Yes / No
Machinery Requirements

Labour Requirements

Irrigation Requirements
Storage/Processing Requirements

A rotation should be agronomically sound and commercially practical.

L. Annual Rotation Review
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Year Planned Actual Yield = Soil Pest/Disease Rotation
Crop Crop Response Status Adjustment

M. Soil-Health Response

Indicator Baseline After Rotation Phase Trend
Organic Matter Improving / Stable / Declining
Soil Carbon

Soil Structure
Infiltration
Compaction
Biological Activity
Weed Pressure
Disease Pressure

Yield Stability

N. Rotation Performance Assessment

Crop Diversity:
I Poor

O Fair

0 Good

1 Excellent

Legume Integration:
O Insufficient

0 Adequate

0] Strong

Disease Break:
O Inadequate

0 Adequate

[ Strong

Residue Management:
O Poor
O Fair
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0 Good
O Excellent

Overall Rotation Quality:
O Requires redesign

0 Acceptable

O Good

O Highly regenerative

O. Corrective Action / Rotation Adjustment

Issue Identified Proposed Change Year Affected Responsible Person Review Date

P. Supporting Evidence Checklist
Retain supporting evidence such as:
e Historical field records
e Crop maps
e Seed invoices
e Planting records
e Crop-family records
e Soil test reports
e Pest and disease monitoring records
e Yield records
e Crop-residue records
e Cover-crop records
e Compost and biological-input records
e Irrigation records
e Field photographs
e Buyer contracts
e Market records
e Certification documents
e Corrective-action records
Record-Control Requirement

Each field should maintain a rotation history that extends beyond the current season. Changes to the
planned rotation should be documented together with the reason for the change.
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The planning pathway should be:

Field History — Crop Family — Nutrient Demand — Legume Integration — Disease Break — Root
Diversity — Residue Strategy — Cover Crop — Next Crop — Soil & Yield Review

The key principle is:

Crop rotation should not mean simply changing crops. It should mean designing a biological
sequence in which each crop prepares the field for the next.

That is what makes rotation a true regenerative-management tool rather than just a planting schedule.
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Appendix 11: Integrated Livestock Nutrient Log

Purpose: To document livestock movements, stocking intensity, manure distribution, grazing duration,
paddock recovery and integration with cropping so that animals contribute to nutrient cycling, soil biology,
residue utilisation and regenerative land management.

A. Paddock / Field Identification
Record Item Information
Farm/Project

Paddock/Field

Area

Soil Type

Current Land Use

Previous Crop/Pasture

Planned Following Crop

Water Point Location

Responsible Person

Monitoring Date

B. Livestock Identification

Record Item Information
Livestock Class

Species

Breed

Number of Animals

Average Liveweight

Production Class Breeding / Growing / Lactating / Finishing / Other
Entry Date

Exit Date

Total Grazing Duration

C. Grazing Event Record
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. Livestock Entry Exit
P k/Fiel Number
addock/Field Class umbe Date Date

Stocking Intensity

O Low

O Moderate

O High-density short-duration grazing
O Continuous grazing

O Managed rotational grazing

O Other:

Where possible, also record the calculated stocking rate using the unit appropriate to the production

system.

D. Pre-Grazing Pasture Assessment
Indicator Observation / Result
Pasture/Crop Residue Type

Estimated Forage Biomass

Average Sward Height

Ground Cover %

Bare Soil %

Soil Moisture Condition

Weed Pressure

Plant Growth Stage

Evidence of Previous Overgrazing Yes/No

Grazing Approved Yes / No

E. Post-Grazing Assessment

Indicator Before Grazing After Grazing
Sward Height

Ground Cover

Residual Biomass

Bare Soil

Soil Disturbance

Compaction

Grazing
Duration

Assessment

Stocking
Intensity
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Plant Recovery Potential
Grazing Severity

O Light

O Appropriate

O Heavy

[0 Excessive / corrective action required

F. Manure & Urine Distribution Record

Observation Record
Manure Distribution Uniform / Moderately Uniform / Concentrated
Urine Distribution Uniform / Concentrated

Dung Density

Excess accumulation near water/feed Yes/No

Uneven nutrient concentration Yes / No
Manure spreading required Yes / No
Dung beetle activity observed Yes / No
Biological decomposition active Yes / No

Distribution Notes

Uniform manure distribution is generally preferable because it spreads nutrients and biological activity
across the paddock rather than concentrating them around water, shade or feeding points.

G. Nutrient Cycling Assessment
Nutrient-Cycling Indicator Observation

Crop/pasture residue consumed Low / Moderate / High

Residue trampled onto soil Low / Moderate / High
Manure returned to field Low / Moderate / High
Urine returned to field Low / Moderate / High
Visible decomposition Poor / Moderate / Strong
Soil biological activity Low / Moderate / High
Ground litter retained Yes / No

Nutrient concentration risk Low / Moderate / High

H. Rest & Recovery Period
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Record Item Information

Grazing Exit Date

Planned Rest Period

Actual Rest Period

Rainfall During Recovery

Irrigation During Recovery

Recovery Assessment Date

Pasture Regrowth Status Poor / Fair / Good / Excellent
Ready for Re-Grazing Yes / No

The appropriate rest period should be determined by plant recovery, season, rainfall, soil moisture,
species and grazing intensity, rather than by a fixed number of days alone.

I. Crop—-Livestock Integration Record
Parameter Record
Previous Crop

Crop Residue Available

Livestock Used for Residue Grazing Yes/No
Cover Crop Grazed Yes / No
Grazing Termination Date

Following Crop

Planned Planting Date

Days Between Grazing and Planting

Manure incorporated Yes / No
Residue retained Yes / No

Additional Nutrient Input Required

J. Soil Health Response

Indicator Baseline Post-Grazing Observation Trend
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Ground Cover Improving / Stable / Declining
Soil Structure

Infiltration

Compaction

Organic Matter

Biological Activity

Earthworm Activity

Surface Litter

Erosion Risk

K. Compaction & Soil Disturbance Check
Indicator Status
Hoof compaction observed  Yes/No
Soil pugging observed Yes / No

Waterlogging during grazing Yes/No

Surface sealing Yes / No
Excessive bare soil Yes / No
Erosion initiated Yes / No
Corrective action required Yes / No

Where soils are very wet, livestock access should be carefully managed to reduce compaction and
structural damage.

L. Food Safety & Biosecurity Check

Where animals are integrated into fields used for food production, manure and grazing should be
managed in accordance with applicable food-safety, organic, buyer and certification requirements.
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Compliance Item Status

Livestock health checked Yes / No
Veterinary restrictions checked Yes / No
Recent medication recorded Yes / No

Manure contamination risk assessed Yes / No

Harvest interval requirements checked = Yes/No

Buyer protocol checked Yes / No
Organic standard checked Yes / No
Water contamination risk assessed Yes / No

M. Supplementary Feeding Record

Date Feed/Supplement Quantity Feeding Location Nutrient Import to Paddock Notes

Imported feed can introduce nutrients into a paddock, so it should be considered when assessing nutrient
balances.

N. Water & Animal Concentration Points

Indicator Observation

Water Point Condition

Soil Compaction Around Water Low / Moderate / High

Manure Accumulation Low / Moderate / High
Shade Area Concentration Low / Moderate / High
Erosion Around Infrastructure Yes / No

Water Point Relocation Required Yes/No

Temporary Fencing Required Yes / No

O. Regenerative Grazing Performance

Forage Utilisation:
O Poor
0 Moderate
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0 Good
O Excellent

Manure Distribution:
I Poor

0 Moderate

O Good

1 Excellent

Ground Cover Retention:
I Poor

0 Moderate

0 Good

1 Excellent

Soil Disturbance:
[ Excessive

0 Moderate

O Acceptable

I Minimal

Pasture Recovery:
1 Poor

O Fair

0 Good

1 Excellent

Overall Integration Performance:
O Requires redesign

0 Acceptable

0 Good

O Highly regenerative

P. Management Decision

[0 Continue current grazing system

0 Reduce stocking intensity

O Increase livestock density but shorten grazing period
O Increase rest period

0 Move water/feeding points

O Improve pasture diversity

O Introduce cover crops

O Improve manure distribution

[0 Restrict grazing during wet conditions
[0 Conduct soil-compaction assessment
0 Conduct soil nutrient analysis

O Other:

Management Notes:

Q. Corrective Action Record
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Date Issue Identified Corrective Action Responsible Person Completion Date Verification

R. Supporting Evidence Checklist
Retain supporting evidence including:

e Livestock movement records

e Paddock maps

e Grazing photographs

e Pre- and post-grazing photographs

e Livestock numbers and weight records

e Pasture biomass assessments

e Stocking-rate calculations

e Soil-test reports

e Compaction measurements

e Manure distribution photographs

e Feed purchase invoices

e Veterinary treatment records

e Water-quality reports

e Crop-residue records

e Cover-crop records

e Weather/rainfall records

e Crop planting and harvest records

e Buyer and certification requirements

e Corrective-action records
Record-Control Requirement

Every livestock grazing event should remain linked to the animals, paddock, grazing duration, stocking
intensity, manure distribution, recovery period and subsequent crop or pasture performance.

The management pathway should therefore be:

Paddock Assessment — Livestock Class — Stocking Intensity — Grazing Period — Residue
Utilisation — Manure & Urine Return — Rest Period — Plant Recovery — Crop Integration — Soil-
Health Response

The central regenerative principle is:

Livestock should not simply remove biomass from the land; properly managed livestock should
participate in the cycling of biomass, nutrients and biological activity back into the soil.
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This makes Appendix 11 an important link between crop production, livestock management, nutrient
cycling and regenerative soil restoration.
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Appendix 12: Biodiversity and Pollinator Audit

Purpose: To document habitat types, beneficial species and pollinator groups, flowering resources,
ecological connectivity, pesticide risks and improvement actions across the farm landscape.

A. Farm & Audit Identification
Record Item Information
Farm/Project

Field/Block/Zone

Total Area Assessed

Audit Date

Season

Auditor/Observer

Main Crops

Surrounding Land Use

Previous Audit Date

B. Habitat Inventory
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Habitat Type

Crop field

Field margin

Hedgerow
Flower strip

Native
vegetation

Woodland

Wetland/water

body

Cover crop area

Uncultivated
refuge

Other

Location/Field Approx.

Area

C. Species / Functional Group Observations

Species or Group

Observed

Bees

Butterflies
Moths
Hoverflies
Wasps

Lady beetles
Lacewings
Spiders

Birds

Bats

Functional Role

Pollinator

Pollinator
Pollinator
Pollinator / Predator
Predator / Parasitoid
Predator
Predator
Predator

Pest control / Seed
dispersal

Insect control / Pollination
where applicable

Condition

Poor / Fair /
Good

Habitat

Main Function
Required

Production /
Foraging

Refuge /
Connectivity

Shelter / Habitat
Pollinator forage

Biodiversity refuge

Habitat / Shade

Water / Habitat

Soil / Pollinator
support

Beneficial-
organism habitat

Abundance Evidence

Visual /
Photo

Low / Moderate /
High
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Earthworms Soil biological indicator
Other

Where species-level identification is not possible, record the functional group consistently.

D. Pollinator Monitoring Record

Date Field/Zone Crop/Plant Pollinator Count/Score | Activity Level Notes
Flowering Group

Low / Moderate /

High
Pollinator Activity Score
Score  Interpretation
0 None observed
1 Very low
2 Low
3 Moderate
4 High
5 Very high
E. Flowering Resource Calendar
Plant/Crop Species Jan-Mar Apr-Jun Jul-Sep Oct-Dec Pollinator Value Notes
O O O O Low / Medium / High
| | | |
| | | |
| | | |

Flowering Continuity Assessment

[ Significant flowering gaps

[0 Some seasonal gaps

[0 Good seasonal continuity

I Flowering resources available for most of the year

Periods requiring additional flowering resources:
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The objective should be to maintain a sequence of suitable flowering resources, rather than one short
flowering period only.

F. Habitat Connectivity Assessment

Connectivity Indicator Status Notes
Field margins connected Yes / Partial / No
Hedgerows linked Yes / Partial / No

Native vegetation connected Yes / Partial / No
Pollinator strips linked to crops Yes / Partial / No

Water sources accessible Yes / No

Major habitat fragmentation present Yes / No

Bare areas interrupt movement Yes / No

Ecological corridor improvement required = Yes/ No
Connectivity Rating

I Poor

O Fair

0 Moderate
0 Good

1 Excellent

G. Pesticide Risk Assessment

Risk Factor Low Moderate High Notes
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Application during flowering
Application while pollinators active
Broad-spectrum pesticide use
Spray drift into habitat
Contamination of water sources
Repeated applications

Exposure of beneficial organisms

o o o o o o o o
o o o o o o o o
o o o o o o o O

Inappropriate application timing
Pollinator Protection Check

O Product risk reviewed before application
O Flowering status checked

O Pollinator activity checked

0 Non-chemical/IPM option considered

O Spray timing adjusted where appropriate
O Drift-control measures implemented

O Habitat buffer maintained

[0 Beekeepers notified where relevant

O Application record completed

H. Biodiversity Threat Assessment
Threat Present? Severity Management Required

Habitat removal Yes/No  Low /Medium / High
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Excessive mowing Yes / No

Bare soil Yes / No
Soil erosion Yes / No
Invasive species Yes / No
Water contamination Yes / No
Pesticide pressure Yes / No
Overgrazing Yes / No

Loss of flowering plants  Yes/No

Habitat fragmentation Yes / No

|. Water & Pollinator Resources

Resource Present? Condition Improvement Required
Natural water source Yes / No
Farm pond Yes / No

Safe shallow pollinator water source Yes/No

Wetland vegetation Yes / No
Shade/refuge Yes / No
Nesting habitat Yes / No

J. Nesting & Refuge Assessment
Habitat Feature Available? Quality Notes

Bare ground for ground-nesting bees  Yes/No
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Hollow stems Yes / No

Dead wood Yes / No
Natural cavities Yes / No
Undisturbed field margins Yes / No
Dense vegetation Yes / No
Bird nesting sites Yes / No
Bat roost potential Yes / No

K. Beneficial Habitat Improvement Plan
Issue Identified Improvement Action Location Responsible Person Target Date Status
Establish flower strip
Restore field margin
Plant native species
Reduce mowing
Protect water point
Establish habitat corridor
Reduce pesticide exposure

Other

L. Biodiversity Improvement Actions
Possible interventions include:

[ Establish flowering strips

[0 Maintain native vegetation

O Protect field margins

[ Establish hedgerows

O Increase flowering-species diversity

[0 Reduce unnecessary mowing

0 Maintain ground cover

[ Protect nesting sites

O Install suitable pollinator nesting structures
[ Establish ecological corridors

O Protect wetlands and water sources

O Increase cover-crop diversity

0 Reduce broad-spectrum pesticide dependency
O Increase biological pest management

0 Maintain non-crop refuge areas
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0 Restore degraded areas
O Other:

M. Before-and-After Biodiversity Evaluation

Indicator Baseline = Current Audit  Trend
Habitat diversity Improving / Stable / Declining
Pollinator abundance

Beneficial insect abundance

Flowering-resource diversity

Habitat connectivity

Ground cover

Native vegetation

Pesticide risk

Bird activity

Overall biodiversity

N. Overall Biodiversity Rating
Habitat Diversity

I Poor

O Fair

0 Good

1 Excellent

Pollinator Resources

I Poor

O Fair

0 Good

1 Excellent

Habitat Connectivity

I Poor

O Fair

0 Good

1 Excellent

Pesticide Risk
O Low
O Moderate
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O High
O Critical

Overall Biodiversity Status

O Degraded

O Developing

O Moderate

O Strong

O Highly diverse

O. Management Decision

0 Maintain current biodiversity programme

O Increase flowering resources

O Improve habitat connectivity

[0 Restore native vegetation

O Strengthen pollinator protection

O Modify pesticide programme

O Increase biological-control measures

O Establish additional refuge areas

O Conduct specialist biodiversity assessment
O Other:

Priority Action:

P. Supporting Evidence Checklist
Retain evidence including:
e Field biodiversity photographs
e Pollinator photographs
e Species-identification records
¢ Pollinator counts
e Insect trap records
e Bird observations
e Habitat maps
e Farm maps/GPS records
e Flowering calendars
e Native-vegetation inventories

e Seed and planting invoices
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e Pesticide application records
e Product labels and risk information
e Biological-control records
e Field-margin management records
e Restoration photographs
e Water-quality reports
e Certification audit records
e Buyer sustainability requirements
e Corrective-action records

Q. Record-Control Requirement

Each biodiversity audit should be linked to a specific farm, field or ecological zone, date and season.
Repeated audits should ideally use similar observation locations and methods so that changes can be
assessed over time.

The biodiversity-management pathway should therefore be:

Habitat Mapping — Species Observation — Flowering Calendar — Pollinator Monitoring —
Pesticide-Risk Assessment — Connectivity Assessment — Improvement Action — Reassessment

The central regenerative principle is:

A productive farm should not function as an ecological island. It should function as part of a living
landscape.

Pollinators, predators, parasitoids, soil organisms, native vegetation and non-crop habitats all contribute
ecological services to agricultural production. Appendix 12 therefore allows biodiversity to become a
managed and measurable component of farm productivity, resilience and regenerative
performance, rather than simply an environmental statement.
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Appendix 13: Organic Input Approval Record

Purpose: To document the review, verification, approval, restriction or rejection of inputs proposed for use
within an organic or transitioning production system.

A. Input Identification

Record Item Information
Farm/Project

Input/Product Name

Product Category

Intended Purpose

Manufacturer

Supplier

Country of Origin

Batch/Lot Number, where applicable
Date Submitted for Approval
Requested By

Product Category

O Fertiliser

0 Compost / organic amendment
0 Manure-based input

[ Biological input

O Microbial inoculant

O Biostimulant

[0 Botanical pesticide

[ Biological pesticide

O Mineral amendment

O Seed treatment

O Cleaning/sanitation input

0 Processing/post-harvest input
O Other:

B. Intended Use
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Parameter Record
Purpose

Crop(s)

Field/Block

Proposed Application Rate

Application Method

Proposed Application Date

Expected Frequency

Reason Input Is Required

Alternative Organic Practice Considered

The need for the input should be justified within the farm's overall soil-health, nutrient-management or IPM
programme.

C. Composition Review

Ingredient / Component Concentration % Source Function Organic Compliance Status

Composition Verification

O Complete ingredient list available

[ Active ingredients identified

O Inert/carrier ingredients identified

I Nutrient analysis available

[ Microbial strains identified, where applicable

O Feedstock source known

O Manufacturing process disclosed where necessary
0 No undisclosed ingredients identified

D. Prohibited / Restricted Substance Screening

Compliance Question Yes No N/A Notes
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Contains prohibited synthetic substance?
Contains GMO-derived material?

Contains sewage-sludge/biosolid-derived material ?
Contains prohibited pesticide residues?

Contains prohibited preservatives/carriers?

Contains untreated contamination risk?

o 0o o o o o O
o 0o o o o o O

Restricted-use conditions apply?

o o o o o o o O

Additional certification review required? O O

The exact prohibited and restricted substances must be checked against the specific organic standard
and certification programme applicable to the farm and market.

E. Certification Status

Certification Item Record
Product Certified for Organic Use Yes / No / Pending
Certification Body

Certification Scheme/Standard

Certificate Number

Certificate Issue Date

Certificate Expiry Date

Product Listed in Approved Input Database Yes/No
Listing Reference

Restrictions/Conditions

Certificate Verified Yes / No

Certification or input listing should always be verified rather than relying only on wording such as
“natural,” “organic,” “eco-friendly” or “biological” on a product label.

F. Applicable Organic Standard
Standard or programme checked:

[0 National organic standard
0 EU organic requirements
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O USDA National Organic Program

O Buyer-specific organic protocol

O Private certification scheme

O Participatory Guarantee System, where applicable
O Other:

Relevant Standard/Clause:

Market Destination:

G. Supporting Documentation Review

Document Available? Verified? Reference/File Name
Product Label Yes / No Yes / No
Technical Data Sheet Yes / No Yes / No
Safety Data Sheet Yes / No Yes / No
Certificate of Analysis Yes / No Yes / No
Organic Certificate Yes / No Yes / No

Input Listing Confirmation = Yes/No Yes / No
Full Ingredient Declaration = Yes/No Yes / No
Manufacturer Declaration = Yes/No Yes / No
GMO Declaration Yes / No Yes / No
Contaminant Test Results  Yes/No Yes / No
Supplier Invoice Yes / No Yes / No

Other Yes / No Yes / No

H. Risk Assessment

Risk Low Medium | High Notes
Organic certification risk O O O
Residue risk O | O
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Heavy-metal risk
Pathogen risk

GMO risk

Soil contamination risk
Crop phytotoxicity risk

Beneficial-organism risk

o o o o o o O
o o o o o o O
o 0o o o o o O

Buyer compliance risk

I. Approval Decision
Decision

O Approved for unrestricted use within applicable requirements
O Approved with conditions

O Approved for specific crop/field only

O Approved for trial use only

O Additional information required

O Certification-body approval required

O Temporarily suspended

0 Rejected / prohibited

Conditions of Approval

Maximum Approved Rate:

Approved Crop(s):

Approved Field(s):

Approval Valid Until:

J. Approval Authority
Record Item Information
Reviewed By

Position
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Review Date

Certification/Compliance Officer Consultation
Final Decision

Signature

Where required by the certification scheme, the input should not be used until the certification body or
authorised compliance officer has provided the necessary approval.

K. Approved Input Master Register

Input ' Purpose Supplier Certification Approval Approval Expiry/Review
Status Status Date Date

Only inputs appearing on the current approved-input register should normally be released for use on
certified or transitioning organic production areas.

L. Application Cross-Reference

Date Used Input Batch Field/Block Crop Quantity Application Record Reference

Where applicable, cross-reference:
e Appendix 6 — Biological Input Register
e Appendix 7 — Botanical Extract & Biopesticide Application Record

e Appendix 9 — Regenerative Irrigation Record

M. Evidence File Record

Evidence ID Document File Location Date Verified By

Evidence may be stored electronically or physically, provided it can be retrieved during an audit.

N. Change-Control Review
Inputs should be reassessed when:

O Product formulation changes
0 Manufacturer changes

[ Supplier changes

O Certification expires

O Organic standard changes
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O New market requirements apply

O Buyer specification changes

O Contamination concern arises

O New batch differs materially from previous supply

Reassessment Required: Yes / No

Reassessment Date:

O. Non-Conformity Record

Date Input Non-Conformity Field/Batch Affected Corrective Action Status

Potential non-conformities may include:
e Use of an unapproved input
e Expired organic certification
e Undeclared formulation change
¢ Incorrect application rate
e Missing batch traceability
e Prohibited ingredient detected
e Incorrect storage

e Product applied to an unauthorised crop or field

P. Supporting Evidence Checklist
Retain, where relevant:
e Supplier invoices
e Product labels
e Full ingredient declarations
e Technical data sheets
o Safety Data Sheets
e Certificates of Analysis
e Organic input certificates
e Certification-body approvals
e Approved-input database listings
e GMO declarations

¢ Heavy-metal analyses
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e Microbiological analyses

e Manufacturer declarations

e Batch/lot records

e Photographs

e Application records

e Buyer requirements

e Certification audit reports

e Correspondence with certification bodies

e Corrective-action documentation

Q. Final Compliance Status
Input Status:

O Approved

O Approved with restrictions

O Pending additional evidence

O Pending certification-body confirmation
O Suspended

O Rejected

Compliance Risk:
O Low

0 Moderate

O High

Reviewed By:

Date:

Next Review Date:

Record-Control Requirement

Every input proposed for organic production should move through a documented approval process before
it enters the production system.

The control pathway should be:

Input Requested — Supplier Identified — Composition Verified — Organic Standard Checked —
Certification Status Verified — Risk Assessed — Approval Decision — Application — Traceability
— Periodic Review

The central principle is:
“Natural” does not automatically mean “approved for organic production.”

Every product must be assessed according to its actual ingredients, manufacturing process,
certification status, intended use and the organic standard governing the target market.
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Appendix 13 therefore becomes one of the most important compliance controls in the manual because it
creates a clear barrier between purchasing an input and authorising its use.
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Appendix 14: Traceability and Batch Record

Purpose: To maintain complete traceability of agricultural products from producer and field through
harvesting, processing, storage and dispatch, while linking all relevant inputs, quality records and
supporting evidence to a unique batch code.

A. Producer & Field Identification

Record Item Information
Farm/Producer

Producer ID

Farm Location

Field/Block ID

GPS/Location Reference

Crop

Variety

Planting Date

Production System Organic / Regenerative / Conventional / Transitional
Responsible Person

B. Batch Identification

Record Item Information

Batch Code

Crop/Product

Field ID

Harvest Date

Harvest Time

Harvest Team/Supervisor

Quantity Harvested

Unit kg / tonnes / crates / bags / other
Initial Quality Grade

Recommended Batch-Code Structure

A batch code should be unique and understandable.
For example:

BW-FARMO01-MOR-F03-210826-01
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Where:
e BW = Botswana
e FARMO1 = Producer/Farm
¢ MOR = Moringa
e FO3=Field 3
e 210826 = Harvest date
e 01 = Batch sequence
The exact format may differ, but once adopted it should remain consistent.

C. Input Traceability

Date Application Record

Input Product/Material Supplier Batch/Lot Applied Reference

Seed/Planting
Material

Compost
Vermicompost
Biochar

Biological Input
Botanical/Biopesticide
Other

Where applicable, cross-reference:
e Appendix 2 -Compost Production Record
e Appendix 3-Vermicompost Production Log
e Appendix 4 —Biochar Record
e Appendix 6 — Biological Input Register
e Appendix 7 —Botanical Extract & Biopesticide Record

e Appendix 13 — Organic Input Approval Record

D. Harvest Record
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Parameter

Harvest Date

Field/Block

Harvest Start Time
Harvest End Time

Harvest Method

Quantity Harvested
Containers Used
Containers Clean/Sanitised
Foreign Material Observed
Pest/Disease Damage
Harvest Weather

Product Condition

Supervisor

Record

Manual / Mechanical

Yes / No

Yes / No

E. Collection & Transport to Processing

Record Item
Collection Point
Date Received
Time Received
Transporter

Vehicle Registration

Vehicle Cleanliness Checked

Quantity Received

Batch Code Confirmed

Information

Yes / No

Yes / No

Packaging/Container Condition

Receiving Officer

F. Processing Record

Date Batch

Processing

Equipment/Unit
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Code Step ID Quantity Quantity
Washing
Sorting
Cutting/Slicing
Drying
Milling
Sieving
Packing
Only processing steps relevant to the product should be completed.
G. Processing Control Parameters
Control Point Requirement/Target = Actual Result = Status
Product cleanliness Pass / Falil
Drying temperature
Drying duration
Final moisture
Particle/cut size
Foreign matter
Colour
Odour
Packaging integrity
H. Batch Split / Merge Control
Traceability becomes particularly important when batches are split or combined.
Batch Split
Original Batch = New Batch Code Quantity Destination/Purpose
Batch Merge

Source Batch  Quantity Used New Combined Batch

No batch should be combined without preserving the identity of every source batch.

I. Quality & Laboratory Testing

Test Sample ID Laboratory Date Sent Result Certificate Ref. Status

BIO-ORGANIC & REGENERATIVE AGRICULTURE - 2026 PROFESSIONAL EDITION



Moisture
Microbiology
Pesticide Residues
Heavy Metals

Active Compound
Other

Batch Release Status:

O Pending testing

O Approved

O Approved with conditions
O Quarantined

0 Rejected

J. Packaging Record

Record Item Information
Packaging Date

Packaging Type

Pack Size

Number of Packs

Total Packed Weight
Packaging Supplier

Packaging Batch/Lot

Label Checked Yes / No
Batch Code Printed  Yes/No
Net Weight Verified Yes / No

Packaging Officer

K. Storage Record

Date In Batch Code Storage Location Quantity Storage Conditions Date Out Balance

Storage Conditions
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OClean

O Dry

O Pest-free

O Temperature controlled where required
O Humidity controlled where required

[0 Batch segregated

O Product off floor

O Product away from walls

O Packaging intact

L. Stock & Mass-Balance Reconciliation
Parameter Quantity
Harvested/Received

Processing Loss

Rejected Material

Final Processed Product

Packed Product

Samples Removed

Product Dispatched

Closing Stock

Mass Balance Verified: Yes / No

Variance:

Reason for Variance:

Mass balance is important because the documented quantity entering the system should reasonably
reconcile with processing losses, final stock and dispatches.

M. Dispatch Record
Record Item Information
Dispatch Date

Batch Code

BIO-ORGANIC & REGENERATIVE AGRICULTURE - 2026 PROFESSIONAL EDITION



Quantity Dispatched

Number of Bags/Packages
Customer/Buyer

Destination

Invoice Number

Delivery Note

Transporter

Vehicle Registration

Container/Seal Number, where applicable
Export Document Reference

Dispatch Approved By

N. Buyer / Market Destination
Parameter Record
Buyer

Country

Product Specification
Contract/PO Number
Required Grade

Certification Requirement
Laboratory Requirement
Packaging Requirement
Delivery Requirement

Buyer Batch Reference

O. Chain of Custody

Date/Time Batch From To Quantity
Farm Collection
Collection Processing

Processing Storage
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Storage Transporter
Transporter Buyer
This establishes continuous custody of the product throughout the value chain.

P. Non-Conformity / Quarantine Record

Date Batch Non-Conformity Quantity Affected Action Status

Possible actions:

O Quarantine

O Reprocess

0 Downgrade

O Return to supplier

O Destroy/dispose

O Further laboratory testing

[0 Release after corrective action

Q. Recall Readiness
For every batch, the system should be able to answer:

Where did it come from?
Farm — Field — Inputs — Harvest

What happened to it?
Collection — Processing — Testing — Packaging — Storage

Where did it go?
Dispatch — Transport — Buyer — Market

Traceability Test

Requirement Result

Source farm identified Yes / No
Field identified Yes / No
Inputs identified Yes / No
Processing records found Yes / No
Laboratory results found Yes / No
Storage location identified Yes / No
Customer identified Yes / No
Quantity reconciled Yes / No

Trace completed within required timeframe Yes/No
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R. Supporting Evidence Checklist

Retain evidence associated with each Batch Code, including:

Producer registration records
Farm and field maps

GPS references

Planting records

Input records

Input invoices

Harvest records

Harvest photographs
Collection notes

Weighing records

Transport documentation
Processing records

Dryer records

Equipment calibration records
Laboratory certificates
Certificates of Analysis
Packaging records

Label samples

Storage records

Stock records

Buyer specifications
Purchase orders

Sales invoices

Delivery notes

Export documentation
Phytosanitary documentation where applicable
Certificates of origin
Corrective-action records

Recall-test records
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S. Final Batch Release

Batch Code;

Final Quantity:

Quality Grade:

Laboratory Status:
0 Pass

O Fall

O Pending

Traceability Review:
0 Complete
O Incomplete

Final Status:

[0 Released for sale

0 Released for export

O Hold / quarantine

0 Reprocessing required
O Rejected

Released By:

Date:

Record-Control Requirement

Every harvested product should receive or remain linked to a unique Batch Code that follows it
throughout the complete value chain.

The traceability pathway should be:

Producer — Field — Crop — Inputs — Harvest — Batch Code — Collection — Processing —
Testing — Packaging — Storage — Dispatch — Buyer

The central principle is:
No product should enter the market without an identity, history and destination.

A strong traceability system should allow the farm or enterprise to rapidly establish who produced the
product, where it was grown, what inputs were used, when it was harvested, how it was
processed, where it was stored and exactly who received it.

This makes Appendix 14 one of the most commercially important records in the entire manual because it
links regenerative production to food safety, organic certification, buyer compliance, export
readiness, quality assurance and recall capability.
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Appendix 15: Postharvest Hygiene Checklist

Purpose: To verify that postharvest handling, processing, drying, packaging and storage are carried out
under hygienic conditions that protect product quality, prevent contamination and support food-safety,
buyer and certification requirements.

A. Facility Identification

Record Item Information

Farm/Project

Facility

Facility Area/Room

Activity Washing / Drying / Sorting / Milling / Packing / Storage / Other
Inspection Date

Inspection Time

Inspector

Product/Batch

B. Cleaning & Sanitation Verification

Check ltem Yes No N/A Notes/Corrective Action
Cleaning schedule available O 0O

Facility cleaned before operation

Floors clean

Walls clean

Ceilings/overhead areas clean
Drains clean and functioning

Waste removed

Cleaning chemicals correctly stored

Cleaning tools clean and dedicated

o 0o o o o oo o o O
o o o o o o o o o
o o o o o o o o o

Cleaning completed and verified

Cleaning Verified By:

Date/Time:

C. Water Quality
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Parameter Requirement / Result
Water Source

Water Used for Product Contact Yes / No
Potability Confirmed Yes / No
Latest Water Test Date

Microbiological Result

Chemical Quality Result

Residual Disinfectant, where applicable

Water Storage Tank Clean Yes / No
Tank Cleaning Date

Laboratory Report Reference

Where water comes into direct contact with harvested product or food-contact surfaces, it should meet the
applicable quality standard for the intended use.

D. Food-Contact Surfaces

Surface / Equipment | Clean Sanitised Damage-Free Verification
Sorting tables Yes/No Yes/No  Yes/No
Washing equipment

Trays

Drying racks

Cutting equipment

Milling equipment

Sieves

Scales

Packaging equipment

Product containers

Food-contact equipment should be made from materials that are cleanable, maintained and suitable for
the intended product.

E. Worker Hygiene

Hygiene Requirement Compliant? Notes
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Clean protective clothing worn Yes / No

Hair restraint used Yes / No
Hands washed before handling Yes / No
Handwashing facilities functional Yes / No
Soap available Yes / No
Clean drying method available Yes / No
Jewellery controlled Yes / No

Eating/drinking prohibited in processing areas Yes/No

Smoking prohibited Yes / No
Open wounds properly covered Yes / No
Il workers excluded from product handling Yes / No
Hygiene training completed Yes / No

F. Personnel Entry Control

Check Status

Entry restricted to authorised personnel Yes / No
Visitors recorded Yes / No
Visitors provided protective clothing Yes / No
Footwear hygiene controlled Yes / No
Hand hygiene completed before entry Yes / No

Personal belongings excluded from processing zone Yes/No

G. Pest-Control Verification

Pest-Control Check Status Observation
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Pest-control programme active Yes / No

Rodent evidence None / Present
Insect activity None / Low / High
Bird access prevented Yes / No
Doors/screens intact Yes / No

Traps correctly positioned Yes / No

Trap inspection current Yes / No

Pest-control chemicals segregated Yes / No
Product contamination risk Low / Medium / High

Pest-Control Action Required:

H. Foreign-Material Control

Potential Contaminant Controlled? Notes

Glass Yes / No
Metal Yes / No
Wood fragments Yes / No
Stones Yes / No
Plastic Yes / No
Hair Yes / No
Personal items Yes / No
Lubricants/oils Yes / No
Cleaning chemicals Yes / No

I. Temperature & Environmental Conditions

Parameter Target / Requirement = Actual Status
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Room temperature Pass / Fail
Product temperature

Drying temperature

Storage temperature

Relative humidity

Ventilation

Condensation present None / Present

Temperature and humidity limits should be product-specific and based on validated processing or buyer
requirements.

J. Product Handling Hygiene
Check Yes No Notes
Product kept off floor

Clean containers used

Different batches segregated
Damaged/contaminated material separated
Product protected from dust

Product protected from pests
Product-contact time controlled

Batch identification maintained

o o o o o o o o o
o o o o o o o o o

Traceability labels intact

K. Drying Area Hygiene
Check Status

Dryer cleaned before loading Yes / No
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Drying racks clean Yes / No

Product protected from insects Yes / No
Product protected from animals Yes / No
Product protected from dust Yes / No

Product protected from direct ground contact Yes/No

Airflow adequate Yes / No
Drying temperature monitored Yes / No
Moisture endpoint checked Yes / No
Batch segregation maintained Yes / No

L. Packaging Hygiene

Check Status

Packaging food-grade / suitable Yes / No
Packaging stored hygienically Yes / No
Packaging free from damage Yes / No
Correct packaging used Yes / No
Batch code applied Yes / No
Net weight checked Yes / No
Seal integrity checked Yes / No
Labels accurate Yes / No
Packing area clean Yes / No

Finished product protected after packing Yes/No

M. Storage Hygiene
Storage Requirement Status

Storage area clean Yes / No
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Storage area dry Yes / No

Products stored off floor Yes / No
Product clear of walls Yes / No
Pest evidence absent Yes / No
Batch segregation maintained Yes / No
Chemicals stored separately Yes / No
Temperature monitored Yes / No
Humidity monitored where necessary Yes / No

FIFO/FEFO system applied where relevant  Yes/No

N. Waste Management

Check Status

Waste bins available Yes / No
Bins covered where necessary Yes / No
Waste removed regularly Yes / No
Waste separated from product Yes / No

Organic waste managed appropriately Yes/No

Wastewater managed safely Yes / No

Pest attraction minimised Yes / No

O. Hygiene Non-Conformity & Corrective Action

Date Area Non-Conformity Immediate Action Responsible Person Verification

Examples include:

Dirty food-contact surfaces
Unsafe water

Pest activity

Poor worker hygiene
Product stored on the floor
Broken packaging

High storage humidity
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e Unverified cleaning

e Cross-contamination between batches

P. Pre-Operation Release Decision
Facility Status:

O Approved for operation

O Approved with minor corrective action
O Hold until corrective action completed
[0 Not approved for operation

Product Handling May Begin: Yes / No

Released By:

Date/Time:

Q. Supporting Evidence Checklist
Retain supporting evidence including:

e Cleaning schedules

e Cleaning verification sheets

e Sanitation records

e Water laboratory reports

e Food-contact surface swab results where used

e Worker hygiene training records

e PPE records

e Pest-control reports

e Trap maps

e Temperature logs

e Humidity records

e Equipment calibration records

e Maintenance records

e Packaging specifications

e Supplier invoices

e Facility photographs

e Product photographs
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e Batch records

e Corrective-action records

e Buyer audit reports

e Certification records
Record-Control Requirement

Every postharvest hygiene inspection should be linked to a specific facility, date, product and batch,
particularly where the facility handles multiple products.

The hygiene-control pathway should be:

Facility Cleaning — Water Verification — Food-Contact Surface Check — Worker Hygiene — Pest
Control — Product Handling — Drying/Processing — Packaging — Storage — Corrective Action —
Release

The central principle is:

Once a good crop has been harvested, poor hygiene must never be allowed to destroy its quality
or market value.

Appendix 15 therefore protects the transition from farm production to a safe, traceable and market-
ready product.
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Appendix 16: Regenerative Farm Budget

Purpose: To estimate and monitor the expected and actual financial performance of each farm enterprise,
including production costs, biological inputs, labour, machinery, certification, soil-improvement
investments, revenue and expected margin.

A. Enterprise Identification
Record Item Information
Farm/Project

Enterprise

Crop/Product

Field/Block

Production Season

Area

Production System  Organic / Regenerative / Transitional / Other
Irrigated / Rainfed

Budget Prepared By

Budget Date

B. Production Assumptions
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Parameter Budget Assumption
Area

Plant Population

Expected Yield per Hectare

Expected Total Yield

Marketable Yield %

Expected Marketable Quantity

Expected Selling Price

Expected Gross Revenue

Number of Harvests

Production Cycle Length

Revenue Calculation

Expected Revenue = Expected Marketable Yield x Expected Selling Price

Where multiple grades or products are expected, calculate revenue separately.

C. Product / Grade Revenue Plan

Product / Grade Expected Quantity = Expected Price Expected Revenue Market /Buyer
Grade A

Grade B

Grade C

Secondary Product

By-product

Total Expected Revenue:

This section is particularly important where one crop generates several marketable outputs.

D. Purchased Input Budget
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Input Quantity Unit Cost Total Cost Supplier Notes
Seed/Planting Material

Fertiliser/Amendment

Irrigation Supplies

Mulch

Packaging

Crop Protection

Other

Total Purchased Inputs:

E. Biological & Regenerative Input Budget
Biological / Regenerative Input = Quantity Unit Cost Total Cost Farm-Produced / Purchased
Compost

Vermicompost

Biochar

Biological inoculants

Mycorrhizae

Botanical pest-control inputs

Cover-crop seed

Compost extracts/teas

Other

Total Biological / Regenerative Inputs:

Farm-produced inputs should still be assigned an estimated production cost so that enterprise profitability
is not overstated.

F. Labour Budget

Activity Labour Requirement Rate Total Cost Timing
Land Preparation

Planting

Compost Application
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Irrigation
Weeding

Pest Monitoring
Pruning
Harvesting
Sorting/Grading
Processing
Packaging
Record Keeping

Total Labour Cost:

G. Machinery & Equipment Budget
Machinery / Equipment Use Hours/Units Cost Rate Total Cost
Tractor

Planter

Irrigation Equipment

Sprayer

Mower / Roller Crimper

Harvester

Dryer

Processing Equipment

Transport

Other

Total Machinery & Equipment Cost:

Include fuel, maintenance, hire charges, depreciation or operating costs where applicable.

H. Water, Energy & Infrastructure Costs
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Cost Item Quantity / Period = Unit Cost Total Cost
Irrigation Water

Electricity

Diesel/Fuel

Solar System Operating Cost

Borehole Operation

Pump Maintenance

Fencing

Storage

Other Infrastructure

Total Water, Energy & Infrastructure Cost:

I. Certification, Testing & Compliance Costs
Cost Item Expected Cost Actual Cost
Organic Certification

Regenerative Certification

Farm Audit

Soil Testing

Water Testing

Product Laboratory Testing

Microbiological Testing

Residue Testing

Traceability / Documentation

Buyer Compliance

Other

Total Certification & Compliance Cost:

J. Postharvest, Processing & Marketing Costs
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Cost Item Quantity Unit Cost Total Cost
Harvest Containers
Washing / Cleaning
Drying

Milling / Processing
Grading

Packaging

Labels

Storage

Transport

Marketing

Export Documentation

Total Postharvest & Marketing Cost:

K. Regenerative Transition Investment

Some regenerative practices may create costs in the early years but generate savings or improved
performance over several seasons.

Investment Year 1 Expected Life / Benefit Annualised
Cost Period Benefit

Composting Infrastructure
Vermicomposting Unit

Biochar Equipment
Cover-Crop Establishment
Hedgerows / Biodiversity Strips
Soil-Moisture Sensors
Improved Irrigation

Renewable Energy

Livestock Integration
Infrastructure

Total Regenerative Investment:

L. Total Production Cost Summary
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Cost Category Budgeted Cost
Purchased Inputs

Biological Inputs

Labour

Machinery

Water & Energy

Certification & Testing

Postharvest / Processing

Transport / Marketing

Other Costs

Total Production Cost:

Actual Cost

M. Enterprise Margin Analysis

Financial Indicator Budget Actual
Gross Revenue

Variable Costs

Gross Margin

Fixed / Allocated Costs

Net Enterprise Margin

Margin per Hectare

Cost per kg / Unit

Revenue per Hectare

Key Calculations

Gross Margin = Gross Revenue — Variable Costs

Variance

Net Enterprise Margin = Gross Revenue — Total Enterprise Costs

Margin per Hectare = Net Enterprise Margin +~ Area

Cost per kg = Total Production Cost + Marketable Yield

N. Break-Even Analysis

Indicator Result
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Total Expected Cost

Expected Yield

Break-Even Price

Expected Selling Price

Expected Margin Above Break-Even

Formula

Break-Even Price = Total Enterprise Cost + Expected Marketable Quantity
A separate break-even yield may also be calculated:

Break-Even Yield = Total Enterprise Cost + Expected Selling Price

O. Regenerative Savings & Efficiency Benefits

Indicator Previous System Current System Estimated Saving / Benefit
Synthetic Fertiliser Cost

Pesticide Cost

Irrigation Water

Energy Use

Tillage Cost

Soil Amendment Cost

Labour

Yield Loss

This section helps determine whether regenerative management is progressively reducing dependence on
purchased inputs.

P. Productivity & Resource-Efficiency Indicators
Indicator Result

Yield per Hectare
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Revenue per Hectare
Margin per Hectare

Water Used per kg Product
Labour Cost per kg

Input Cost per kg

Biological Input Cost per ha
Energy Cost per kg

Marketable Yield %

Q. Market & Price Risk

Risk Low Medium High Mitigation
Selling price decline O O |
Yield failure | | O
Input price increase [ O O
Water shortage O O O
Labour shortage O O O
Buyer failure O O O
Certification failure O O |
Market rejection O O O
R. Scenario Analysis

Conservative Scenario

Parameter Estimate
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Yield

Price

Revenue

Expected Margin

Base Scenario

Parameter Estimate
Yield

Price

Revenue

Expected Margin

Optimistic Scenario
Parameter Estimate
Yield

Price

Revenue

Expected Margin

This prevents the enterprise budget from relying on only one optimistic production assumption.

S. Cash-Flow Timing

Month / Period Cash Inflows Cash Outflows Net Cash Flow Cumulative Position

1

6

Cash-flow monitoring is particularly important for enterprises where expenditure occurs several months
before harvest revenue is received.

T. Budget-to-Actual Review
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Parameter Budget Actual Variance
Yield

Selling Price

Revenue

Input Cost

Labour Cost

Machinery Cost

Certification Cost

Total Cost

Net Margin

U. Enterprise Performance Assessment
Yield Performance

O Below Target
L On Target
0 Above Target

Financial Performance

O Loss-making

[0 Break-even

1 Moderate Profit
[ Strong Profit

Input Efficiency

I Poor

O Fair

0 Good

1 Excellent

Regenerative Performance

[0 No measurable improvement
[0 Developing

O Good

0] Strong

Overall Enterprise Status

0 Requires redesign

O Continue with modifications
OO Commercially viable

[ Suitable for expansion

Explanation
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V. Management Decision

O Continue enterprise unchanged
OIncrease area

O Reduce area

0 Change crop/variety

0 Reduce purchased inputs

O Increase biological input production
O Improve irrigation efficiency

O Adjust labour strategy

O Improve mechanisation

O Negotiate higher selling price

O Secure contract/offtake before planting
O Increase value addition

O Change target market

O Other:

Management Notes:

W. Supporting Evidence Checklist
Retain supporting evidence including:
e Seed and input invoices
e Biological-input production records
e Labour records
e Payroll records
e Machinery hire invoices
e Fuel and electricity records
¢ Water-use records
e Equipment maintenance records
e Certification invoices
e Laboratory invoices and reports
e Packaging invoices
e Transport invoices
e Harvest records
e Yield records

e Sales invoices
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e Purchase orders
o Offtake agreements
e Buyer price confirmations
e Bank statements or payment confirmations where relevant
e Crop insurance records
e Field photographs
e Budget revisions
e Corrective-action records
X. Record-Control Requirement

A regenerative farm budget should be prepared before the production cycle begins and reviewed
against actual performance after harvest.

The financial-management pathway should therefore be:

Enterprise Selection — Area — Yield Assumption — Market & Price — Production Costs —
Regenerative Investments — Revenue — Gross Margin — Break-Even — Actual Performance —
Management Decision

The central principle is:
Regenerative agriculture must regenerate the soil without degenerating the farm's finances.
A successful regenerative enterprise should progressively aim for:

Healthier Soil + Efficient Inputs + Stable Yields + Lower Production Risk + Stronger Margins +
Greater Resilience

Appendix 16 therefore connects soil regeneration with commercial discipline, ensuring that
environmental improvement and farm profitability are managed together.
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Appendix 17: Practice Cost-Benefit Record

Purpose: To evaluate the financial, agronomic and operational effect of adopting a new regenerative
practice compared with the previous baseline practice.

A. Practice Identification
Record Item Information
Farm/Project

Field/Block
Crop/Enterprise

Practice Evaluated
Baseline Practice
New/Regenerative Practice
Area Affected

Evaluation Period
Responsible Person
Review Date

B. Cost Comparison

Cost Category Baseline Cost New Cost Difference Notes
Purchased Inputs
Biological Inputs

Labour

Machinery

Water

Energy
Certification/Testing
Maintenance

Other

Total Baseline Cost:

Total New Cost:

Net Cost Change:

C. Yield Effect
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Indicator Baseline ' New Practice Change
Yield per hectare

Total yield

Marketable yield %

Reject/loss %

Yield Effect

O Declined

O No significant change
0 Moderate improvement
O Strong improvement

D. Product Quality Effect

Quality Indicator Baseline New Practice Effect
Size/Grade

Colour

Moisture

Shelf Life

Damage/Defects

Buyer Acceptance

Premium Grade %

Quality Effect

0 Negative

0 No measurable change
O Improved

O Significantly improved

E. Labour Effect

Labour Activity Baseline Hours/Cost New Hours/Cost Difference
Land preparation

Planting

Input application

Weeding

Irrigation

Pest management

Harvesting
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Postharvest handling
Labour Effect

O Increased significantly
O Increased moderately
0 No material change

0 Reduced moderately
0 Reduced significantly

F. Risk Effect

Risk Area Baseline Risk New Practice Risk = Effect
Drought stress

Soil erosion

Pest pressure
Disease pressure
Input-price exposure
Water dependence
Yield variability
Market rejection
Overall Risk Effect

O Risk increased

0 No material change

O Risk moderately reduced
O Risk significantly reduced

G. Soil & Resource Effect

Indicator Baseline New Practice Trend
Soil organic matter Improving / Stable / Declining
Infiltration

Soil moisture retention
Compaction

Biological activity
Ground cover

Water use

Energy use

H. Revenue Effect
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Revenue Indicator Baseline New Practice | Difference

Selling price

Marketable quantity
Premium-grade quantity
Gross revenue

By-product revenue

Other revenue

I. Annual Benefit Calculation
Benefit Category Annual Value
Input savings

Labour savings

Water savings

Energy savings

Increased yield value
Quality premium

Reduced losses

Reduced risk / avoided cost
Other benefit

Total Annual Benefit:

J. Net Benefit

Calculation

Net Annual Benefit = Total Annual Benefit — Additional Annual Cost

Indicator Result

Total Annual Benefit

Additional Annual Cost

Net Annual Benefit

Net Benefit per Hectare

K. Investment & Payback

Where the new practice requires an initial investment:

Indicator Value
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Initial Investment
Annual Net Benefit
Estimated Payback Period
Expected Useful Life
Formula
Payback Period = Initial Investment + Annual Net Benefit
L. Cost-Benefit Ratio
Indicator Value
Total Benefit
Total Cost
Benefit-Cost Ratio
Formula
Benefit-Cost Ratio = Total Benefits + Total Costs
Interpretation:
e Below 1.0 = benefits do not yet cover costs
e 1.0 = break-even
e Above 1.0 = benefits exceed costs
M. Practice Performance Scorecard

Performance Area Poor Fair Good Excellent

Cost efficiency O O O O
Yield effect O | | O
Product quality O O O O
Labour efficiency 0O O O O
Risk reduction O | | O
Soil-health effect O O | O
Water efficiency O O O O
Commercial value O O | O

N. Final Decision

[ Continue practice unchanged

I Continue with modification

O Expand to more fields

[0 Conduct another season of evaluation
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O Reduce use

[0 Suspend practice

O Discontinue practice

1 Seek further technical validation

Reason for Decision:

O. Next-Season Improvement

Issue Identified Proposed Improvement Responsible Person Target Date

P. Supporting Evidence Checklist
Retain supporting evidence such as:

e Baseline farm records

Input invoices

e Biological-input records

e Labour timesheets

e Machinery records

e Water-use records

e Energy records

e Soil-test reports

e Crop measurements

e Yield records

e Quality/grading records

o Buyer reports

e Sales invoices

e Market-price records

e Field photographs

e Before-and-after photographs
e Pest/disease records

e Certification records

e Corrective-action records

Record-Control Requirement
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Each regenerative practice should be compared against a clearly defined baseline, using the same field,
crop or comparable production unit wherever possible.

The evaluation pathway should therefore be:

Baseline Practice — New Practice — Cost Change — Yield Effect — Quality Effect — Labour Effect
— Risk Effect — Annual Benefit — Net Benefit -~ Management Decision

The central principle is:

A regenerative practice should be retained because it creates measurable value, not simply
because it carries the label “regenerative.”

Appendix 17 therefore provides the evidence needed to determine whether a practice is agronomically
effective, financially viable and suitable for expansion across the farm.
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Appendix 18: Carbon and Soil Function Monitoring Record

Purpose: To monitor changes in soil organic carbon, organic matter, bulk density, ground cover,
infiltration and yield stability using consistent sampling methods and repeat measurements over time.

A. Field Identification
Record Item Information
Farm/Project

Field/Block

Field Size

Crop/Enterprise

Soil Type

Production System  Regenerative / Organic / Transitional / Other

Baseline Year
Monitoring Year

Responsible Person

B. Baseline Soil Function Record

Indicator Baseline
Result

Soil Organic Carbon
(SOC)

Soil Organic Matter (OM)

Bulk Density
Soil pH
EC

Ground Cover
Infiltration Rate
Aggregate Stability

Compaction

Soil Moisture

Unit Sampling
Depth

% / g/kg

%

g/cm3

pH

dS/m

% Surface
mm/hr

% / Rating

kPa /
Rating

% / Rating

Laboratory /
Method
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C. Soil Organic Carbon / Organic Matter Monitoring

Sampling Date Field Depth SOC OM Laboratory Sample D

Change from Baseline

Baseline SOC:

Current SOC:

Change:

Trend:

O Declining

O Stable

O Increasing slowly

O Increasing significantly

O Additional sampling required

D. Bulk Density Record

Date Field/Block @Sampling Depth Bulk Density Method Notes

Bulk density should ideally be measured using the same sampling depth and method over time to

support meaningful comparison.

E. Ground Cover Monitoring

Date Field/Block Living Cover %

Ground Cover Status

I Poor

O Fair

0 Good

1 Excellent

F. Infiltration Monitoring

Date Field/Block Infiltration
Rate

Infiltration Assessment

I Poor
0 Moderate
0 Good
1 Excellent

BIO-ORGANIC & REGENERATIVE AGRICULTURE -

Residue Cover %

Soil Moisture
Condition

Bare Soil % Assessment Method

Method Trend

Improving / Stable /
Declining
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Repeated infiltration measurements should be carried out under comparable field conditions where
practical.

G. Soil Structure & Compaction Monitoring

Indicator Baseline Current Trend Notes
Aggregate Stability

Compaction

Root Penetration

Surface Crusting

Porosity Observation

Waterlogging

H. Soil Biology Indicators

Indicator Baseline Current Observation @ Trend

Earthworm Activity Increasing / Stable / Declining
Visible Fungal Activity

Root Development

Residue Decomposition

Soil Odour

Other Biological Indicators

I. Yield Stability Monitoring

Year Crop Area Yield/ha Total Yield Marketable Yield % Weather Condition
Baseline

Year 1

Year 2

Year 3

Year 4

Yield Stability

O Highly variable

0 Moderately variable
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O Stable
O Increasingly stable

The objective is not necessarily maximum yield every year, but improved yield stability under variable
climatic and production conditions.

J. Management Practice Cross-Reference

Practice Applied? Record Reference Date / Period
Compost Yes/No  Appendix 2

Vermicompost Yes/No  Appendix 3

Biochar Yes/No  Appendix 4

Cover Crops Yes/No  Appendix 5

Biological Inputs Yes/No  Appendix 6

Regenerative Irrigation Yes/No  Appendix 9

Crop Rotation Yes/No  Appendix 10

Livestock Integration Yes/No @ Appendix 11

Biodiversity Improvement Yes/No  Appendix 12

This helps link measured soil changes to actual management interventions.

K. Sampling Method Record

Sampling Parameter Record
Sampling Method

Number of Samples

Sampling Depth

GPS Points Used Yes / No

Composite Sampling Used Yes / No

Sampling Pattern Grid / Transect / Random / Fixed Points / Other
Laboratory

Laboratory Method
Equipment Used
Equipment Calibration Verified Yes/No

Sampling Conducted By
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Consistency is critical. Carbon trends can be misleading if different sampling depths, locations or
laboratory methods are used between monitoring years.

L. Carbon Stock Estimate
Where adequate data are available, soil carbon stocks may be estimated using:
SOC Stock = SOC Fraction x Bulk Density x Soil Depth x Area

A qualified soil scientist or carbon specialist should be consulted where results are intended for carbon
accounting, carbon credits, certification or formal greenhouse-gas reporting.

Parameter Result
SOC %

Bulk Density

Sampling Depth

Area

Estimated SOC Stock

Calculation Method

M. Monitoring Trend Summary

Indicator Baseline Current Change Status

SOC Improving / Stable / Declining
OM

Bulk Density

Ground Cover
Infiltration
Compaction
Biological Activity

Yield Stability

N. Soil Function Performance Rating
Soil Carbon

O Declining

O Stable

O Improving

1 Strong Improvement
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Soil Structure

I Poor

O Fair

O Good

1 Excellent

Water Infiltration

I Poor

O Fair

O Good

1 Excellent

Ground Cover

I Poor

O Fair

0 Good

1 Excellent

Biological Function

U Low

0 Moderate

0 Strong

O Highly Active

Yield Stability

I Poor
0 Moderate
0 Good
1 Excellent

O. Corrective Action & Management Adjustment

Issue Identified Proposed Action Responsible Person Target Date Review Result

Possible actions may include:

O Increase soil cover

O Introduce/diversify cover crops
O Increase organic amendments
O Improve compost management
[0 Add biochar where justified

[0 Reduce excessive tillage

0 Address compaction

O Improve crop rotation

O Improve grazing management
O Improve irrigation scheduling

O Increase residue retention

0 Conduct additional soil analysis
[0 Seek specialist advice
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P. Next Monitoring Review

Record Item Information
Current Monitoring Date

Next Soil Sampling Date

Next Infiltration Test

Next Ground Cover Assessment

Next Yield Review

Responsible Person

Next Full Review

Q. Supporting Evidence Checklist
Retain supporting evidence including:

e Laboratory soil reports

Soil Organic Carbon results
e Organic Matter results

e Bulk-density measurements
e GPS sampling maps

e Sampling protocols

e Soil sample photographs

¢ Infiltration-test records

e Ground-cover photographs
e Compaction measurements
e Soil-biological observations
e Yield records

e Weather and rainfall records
e Irrigation records

e Crop rotation records

e Cover-crop records

e Compost, vermicompost and biochar records
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e Livestock grazing records

e Laboratory invoices

e Equipment calibration records

e Certification documents

e Carbon-accounting documentation where applicable
R. Record-Control Requirement

Carbon and soil-function monitoring should use the same fields, sampling depths, comparable
sampling positions and consistent analytical methods wherever possible.

The monitoring pathway should therefore be:

Baseline — SOC/OM — Bulk Density — Ground Cover — Infiltration — Soil Biology — Yield
Stability — Management Practice — Re-Sampling — Trend Analysis

The central principle is:
Regeneration must be measured over time.

A farm cannot claim improving soil health simply because regenerative practices have been introduced.
The evidence should increasingly demonstrate:

More Soil Carbon + Better Structure + Greater Infiltration + More Biological Activity + Stronger
Ground Cover + More Stable Production

Appendix 18 therefore becomes the long-term evidence record showing whether regenerative
management is actually rebuilding soil function and productive resilience.
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Appendix 19: Regenerative KPI Scorecard

APPENDIX 19: REGENERATIVE KPI SCORECARD

Purpose: To establish, monitor and review key performance indicators that demonstrate whether
regenerative farming practices are producing measurable improvements in soil health, resource efficiency,
biodiversity, productivity, profitability, compliance and resilience.

A. Farm & Review Identification

Record ltem
Farm/Project

Production Unit

Information

Field/Block(s) Covered

Crop/Enterprise
Production Season
Baseline Year
Review Period
Scorecard Date
Prepared By

Approved By

Monthly / Quarterly / Seasonal / Annual

B. Master Regenerative KPI Scorecard

KPI Unit Baseline Target Current Trend Owner Required
Action

Soil Organic % Tt -/

Carbon l

Soil Organic Matter = %

Infiltration Rate mm/hr

Ground Cover %

Compaction Rating / kPa

Soil Biological Score

Activity

Water Use kg/m3 or selected

Efficiency measure

Irrigation Runoff % / Rating
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Biological Input
Use

Purchased Input
Cost

Cover Crop
Adoption

Crop Rotation
Diversity

Beneficial
Organism Activity

Pollinator Activity
Pesticide Risk
Yield per Hectare
Marketable Yield
Product Quality
Gross Margin
Cost per kg

Traceability
Compliance

Organic Input
Compliance

Postharvest
Hygiene
Compliance

C. KPI Categories

The regenerative scorecard should cover several dimensions rather than relying on one indicator such as

soil carbon.

1. Soil Health KPIs

KPI

Soil Organic Carbon

Organic Matter
Infiltration

Bulk Density
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BWP/ha

% area

No. of
crops/families

Score

Score

Score

kg/ha / t’ha

%

Grade / Score
BWP/ha
BWP/kg

%

%

%

Baseline Target



Compaction
Ground Cover

Soil Biology
Aggregate Stability
Cross-reference:

Appendix 1 - Soil Health Baseline Record
Appendix 18 — Carbon & Soil Function Monitoring Record

D. Water & Irrigation KPIs

KPI Baseline Target Current Trend
Water Used per Hectare

Water Used per kg Product

Irrigation Efficiency

Runoff Frequency

Infiltration Performance

Soil Moisture Stability

Water Quality Compliance

Cross-reference:

Appendix 9 — Regenerative Irrigation & Soil-Moisture Record

E. Biological & Regenerative Input KPIs

KPI Baseline Target Current Status
Compost Applied

Vermicompost Produced/Used

Biochar Applied

Biological Inputs Used

Farm-Produced Inputs

Purchased Synthetic Input Dependence

Input Cost per Hectare

Cross-reference Appendices:
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2 - Compost

3 - Vermicompost

4 — Biochar

6 — Biological Inputs

F. Crop Diversity & Soil-Cover KPIs

KPI Baseline Target Current
Cover Crop Area

Ground Cover

Crop Species Diversity

Crop Families in Rotation

Legume Frequency

Residue Retention

Bare Soil Exposure

Cross-reference:

Appendix 5 - Cover Crop Plan
Appendix 10 — Crop Rotation Planner

G. Biodiversity & IPM KPIs

Trend

KPI Baseline Target Current Trend

Beneficial Organism Score
Pollinator Activity

Habitat Diversity

Habitat Connectivity
Biological Control Use
Broad-Spectrum Pesticide Use
Pest Pressure

Pesticide Risk Score
Cross-reference:

Appendix 7 — Botanical Extract & Biopesticide Record
Appendix 8 — Beneficial Organism Monitoring
Appendix 12 — Biodiversity & Pollinator Audit
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H. Livestock Integration KPIs

KPI Baseline Target Current Trend
Paddocks Under Managed Grazing

Rest Period Compliance

Ground Cover After Grazing

Manure Distribution Score

Overgrazing Incidents

Soil Compaction After Grazing

Crop-Livestock Integration Area

Cross-reference:

Appendix 11 — Integrated Livestock Nutrient & Grazing Log

I. Productivity & Quality KPIs

KPI Baseline Target Current Trend
Yield per Hectare

Marketable Yield

Grade A Output

Reject Rate

Postharvest Loss

Product Quality Score

Yield Stability

A regenerative system should aim not only at improving soil indicators, but at maintaining or improving
commercially marketable production.

J. Financial KPIs

KPI Baseline Target Current Trend
Revenue per Hectare

Production Cost per Hectare

Cost per kg

Gross Margin per Hectare
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Biological Input Cost
Purchased Input Savings
Water Cost

Labour Cost

Regenerative Practice Benefit
Cross-reference:

Appendix 16 — Regenerative Farm Budget
Appendix 17 — Practice Cost-Benefit Record

K. Traceability & Compliance KPIs

KPI Target Current
Batches Fully Traceable 100%
Input Records Complete 100%

Organic Inputs Approved Before Use = 100%
Harvest Records Complete 100%
Laboratory Records Available

Processing Records Complete

Storage Records Complete

Dispatch Records Complete

Corrective Actions Closed

Cross-reference:

Appendix 13 — Organic Input Approval Record
Appendix 14 — Traceability & Batch Record
Appendix 15 — Postharvest Hygiene Checklist

L. KPI Trend Classification
Use a consistent trend indicator:

Symbol Meaning

1 Improving
- Stable
l Declining
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! Requires immediate attention
N/A Not yet measurable

For indicators where a lower value is better, such as pesticide use, runoff, compaction or cost per
kilogram, interpret the trend accordingly.

M. KPI Performance Rating

Each KPI may be rated against its target.

Rating Interpretation

Green Target achieved or exceeded

Amber Progressing but target not yet achieved

Red Significantly below target / corrective action required
Grey Insufficient data

For printed versions, use both words and symbols, rather than relying on colour alone.

N. KPI Action Register

KPI Performance Gap Root Cause Corrective Action Owner Due Date Status

O. Priority KPI Dashboard

Select the most important indicators requiring management attention.
Top Five Positive Indicators

KPI  Current Result Why It Matters
1.

2.

3.

4.

5.

Top Five Improvement Priorities

KPI  Current Result Target Action
1.

2.
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P. Annual Regenerative Performance Summary

Performance Area Rating

Soil Health Poor / Fair / Good / Excellent
Water Management Poor / Fair / Good / Excellent
Biodiversity Poor / Fair / Good / Excellent

Biological Input Management Poor / Fair / Good / Excellent

Crop Diversity Poor / Fair / Good / Excellent
Livestock Integration Poor / Fair / Good / Excellent / N/A
Yield Performance Poor / Fair / Good / Excellent
Financial Performance Poor / Fair / Good / Excellent
Traceability Poor / Fair / Good / Excellent
Compliance Poor / Fair / Good / Excellent

Overall Regenerative Performance

O Early Transition

0 Developing

O Established

O Advanced

O High-Performance Regenerative System

Q. Management Review

What improved during this period?

What declined?

What requires immediate intervention?
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What practices should be expanded?

What practices should be modified or discontinued?

R. Next-Period Targets

KPI Current Next Target Deadline Owner

S. Supporting Evidence Register

Each KPI should be supported by evidence where applicable.

KPI Evidence Source Record / Appendix File Reference
Soil Organic Carbon Laboratory report Appendix 18

Infiltration Field test Appendix 18

Ground Cover Field assessment/photo = Appendix 5/18

Water Efficiency Irrigation records Appendix 9

Biodiversity Biodiversity audit Appendix 12

Yield Harvest records Appendix 14

Financial Margin Farm budget Appendix 16

Traceability Batch records Appendix 14

T. Management Sign-Off

Prepared By:

Position:

Date:

Reviewed By:

Management Decision:
0 Continue current programme
0 Modify selected practices
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O Implement corrective action
O Increase monitoring
O Expand successful practices

Next KPI Review Date:

Record-Control Requirement

The KPI scorecard should be updated at defined intervals and supported by evidence from the operational
records contained throughout the manual.

The management pathway should be:

Baseline — Target — Measurement — Current Result — Trend — Performance Gap — Responsible
Owner — Corrective Action — Review

The central principle is:

What is not measured cannot be managed, and what is measured without action does not create
transformation.

Appendix 19 therefore becomes the executive dashboard of the regenerative farm, bringing the
previous appendices together into one management system:

Soil + Water + Biodiversity + Inputs + Crops + Livestock + Yield + Quality + Finance + Compliance
= Regenerative Performance.
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Appendix 20: Whole-Farm Transition Roadmap

APPENDIX 20: WHOLE-FARM REGENERATIVE TRANSITION ROADMAP

Purpose: To provide a structured, time-bound and investment-linked roadmap for moving the farm from
its current production system toward a more regenerative, resilient, compliant and commercially viable
operating model.

A. Farm Transition Identification

Record Item Information
Farm/Project

Farm Location

Total Area

Area Under Production

Main Enterprises

Current Production System

Target Production System

Transition Start Date

Planning Horizon 1/3/5 Years
Transition Lead

Management Review Frequency

B. Whole-Farm Transition Priorities

Priority Area Current State Target State Priority Level Main Action
Soil Health High / Medium / Low

Soil Organic Carbon

Water Management

Irrigation Efficiency

Crop Diversity

Cover Cropping

Crop Rotation

Biological Inputs

Compost Production
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Vermicomposting
Biochar

Pest Management/IPM
Biodiversity
Pollinator Habitat
Livestock Integration
Traceability
Postharvest Hygiene
Organic Compliance
Farm Economics

Monitoring & KPIs

C. Current-State Assessment

Before transition begins, management should document the present condition of the farm.
Assessment Area Current Condition Major Constraint  Opportunity
Soil fertility

Soil structure

Water availability

Irrigation

Crop diversity

Pest management

Biological inputs

Biodiversity

Livestock

Infrastructure

Processing

Storage

Traceability

Market access

Finance
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This assessment establishes the starting point against which future progress should be measured.

D. Target-State Definition
Area

Soil organic matter

Soil organic carbon
Ground cover

Infiltration

Bare soil

Water-use efficiency
Crop diversity

Cover crop adoption
Biological input adoption
Pesticide reduction
Pollinator habitat
Traceability

Marketable yield

Gross margin

Target State Target Date

Measurement
%

%

%

mm/hr

%

Number of crops/families
% of farm

% area

%

ha /%

% batches

%

BWP/ha

Targets should be realistic, measurable and farm-specific.

E. Transition Action Plan

Priority = Current
State

Target
State

Action

Investment

Owner Start Review
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F. Phase 1 — Baseline & Risk Control

Objective

Establish where the farm currently stands and address immediate risks.

Core Actions

O Conduct soil testing

O Establish soil-health baseline
O Map fields and blocks

O Test irrigation water

[ Establish traceability system
O Review inputs

O Identify prohibited or high-risk inputs
O Establish hygiene procedures
O Begin biodiversity baseline

O Prepare farm budget

O Establish KPI baseline

Related Appendices
e Appendix 1 — Soil Health Baseline
e Appendix 13 — Organic Input Approval
e Appendix 14 — Traceability
e Appendix 15 — Postharvest Hygiene
e Appendix 16 — Farm Budget
e Appendix 18 — Carbon & Soil Function Monitoring

e Appendix 19 — KPI Scorecard

G. Phase 2 — Soil Regeneration

Objective

Begin rebuilding soil physical, chemical and biological function.

Core Actions

[ Establish compost system

O Introduce vermicomposting

O Evaluate biochar

O Increase residue retention

O Introduce biological inputs

0 Reduce unnecessary soil disturbance
O Improve soil cover

O Improve nutrient cycling
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Related Appendices
e Appendix 2 — Compost
e Appendix 3 — Vermicompost
e Appendix 4 — Biochar

e Appendix 6 — Biological Inputs

H. Phase 3 - Living Cover & Crop Diversity
Objective

Reduce bare soil and increase biological diversity.
Core Actions

O Introduce cover crops

O Establish multi-year crop rotations
O Increase legumes

O Diversify rooting patterns

0 Maintain crop residues

0 Reduce monoculture risk

Related Appendices
e Appendix 5 — Cover Crop Plan

e Appendix 10 — Crop Rotation Planner

I. Phase 4 — Water Regeneration

Objective

Improve water infiltration, storage and application efficiency.

Actions

O Monitor soil moisture

O Improve irrigation scheduling
O Reduce runoff

O Improve infiltration

0 Repair leaks

O Improve irrigation uniformity
O Increase soil cover

0 Monitor water quality

Related Appendix

e Appendix 9 — Regenerative Irrigation Record

J. Phase 5 — Ecological Pest Management
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Objective
Move from reactive pest control toward ecological regulation and IPM.
Actions

[ Establish routine pest scouting

O Define action thresholds

0 Monitor beneficial organisms

O Introduce biological controls

O Evaluate botanical extracts

O Protect pollinators

0 Reduce unnecessary broad-spectrum pesticide use

Related Appendices
e Appendix 7 — Botanical Extract & Biopesticide Record
e Appendix 8 — Beneficial Organism Monitoring

e Appendix 12 — Biodiversity & Pollinator Audit

K. Phase 6 — Biodiversity Restoration

Objective

Develop the farm as part of a functioning ecological landscape.
Actions

O Establish flowering strips

O Protect field margins

[0 Restore native vegetation

O Establish ecological corridors
O Protect water bodies

O Increase nesting habitat

O Improve pollinator resources
[0 Reduce habitat fragmentation

L. Phase 7 — Livestock Integration
Where suitable, livestock may be integrated into the farming system.
Actions

[ Design rotational grazing

[ Establish paddock plans

0 Manage stocking intensity
O Improve manure distribution
O Integrate cover crop grazing
0 Monitor compaction
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O Establish appropriate rest periods
O Protect food-safety requirements

Related Appendix

e Appendix 11 — Integrated Livestock Nutrient & Grazing Log

M. Phase 8 — Processing, Quality & Traceability

Objective

Ensure regenerative production becomes a compliant market-ready product.
Actions

O Establish batch coding

O Link farm inputs to harvest batches
O Improve collection systems

O Standardise processing

O Verify hygiene

U Improve storage

O Introduce laboratory testing

[0 Maintain dispatch traceability

[ Establish recall capability

Related Appendices
e Appendix 14 — Traceability & Batch Record

e Appendix 15 — Postharvest Hygiene Checklist

N. Transition Investment Plan

Investment Priority = Estimated Funding Implementation Expected
Cost Source Year Benefit

Compost

infrastructure

Vermicompost
system
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Biochar unit

Irrigation
improvement

Soil sensors
Cover crop seed

Biodiversity
establishment

Livestock
infrastructure

Processing facility
Dryer
Laboratory testing

Certification

O. Transition Financing Strategy
Potential sources may include:

O Farm cash flow

O Bank finance

[0 Development finance

[0 Government programme

O Climate-finance programme
[ Donor programme

O Buyer/offtake finance

O Contract farming

O Equity investment

0 Cooperative/cluster investment
O Grant funding

O Other:

Funding should be aligned to commercial viability and measurable outcomes, not merely infrastructure
acquisition.

P. Practice Trial Before Scaling

New practices should preferably be tested before whole-farm adoption.

Practice Trial Area Baseline Trial Result Cost Benefit Scale?

Yes / No

Scale Decision
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O Stop

O Modify

I Continue trial

O Expand gradually
[0 Scale whole farm

Cross-reference:

Appendix 17 — Practice Cost-Benefit Record

Q. Transition Timeline

Year 1 — Establish the Foundation

Focus on:

Baselines

Soil testing
Records
Traceability
Composting
Cover-crop trials
Irrigation monitoring
IPM

Farm budgeting

Year 2 — Expand Proven Practices

Focus on:

Larger cover-crop area

Crop rotation

Biological inputs

Biodiversity

Reduced external input dependency
Improved postharvest systems

Expanded market access

Year 3 — Integrate the Whole System

Focus on:

Full soil-health management

Advanced biodiversity
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e Livestock integration where appropriate
e Processing
e Certification
e Strong traceability
e Premium markets
¢ KPI-based management
Years 4-5 — Optimise & Scale
Focus on:
e Higher resource efficiency
e Stable yields
e Improved margins
e Reduced risk
e Carbon and soil-function verification
e Value addition
e Export readiness

e Replication to additional farms or clusters

R. Annual Transition Milestones

Year Major Milestone KPI Target Status
Year 1 Baseline completed Records completed  100%

Year 1 Soil programme established Area covered

Year 2 Cover crops expanded % farm area

Year 2  Biological inputs increased @ % area

Year 3  Full traceability % batches 100%
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Year 3  Biodiversity programme Habitat area
Year 4 Input dependency reduced @ % reduction

Year 5 | Soil carbon improvement SOC change

S. Management Responsibility Matrix
Transition Area Owner Support Approval Authority
Soil Health

Composting

Biological Inputs

Irrigation

Crop Rotation

Biodiversity

Pest Management

Livestock

Traceability

Processing

Finance

Certification

Every action should have a named owner. A transition plan without accountability quickly becomes only
an aspiration.

T. Transition Risk Register

Risk Probability Impact Mitigation
Yield reduction during transition Low / Medium / High

Insufficient cash flow

Poor cover crop establishment

Water shortage

Labour constraints

Biological-input failure

Market-price volatility
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Certification non-compliance
Buyer rejection

Extreme weather

U. Scale Decision Framework
A practice should be expanded only after reviewing:

O Agronomic performance
O Soil-health improvement
O Yield impact

O Product quality

[ Labour requirement

O Cost-effectiveness

OO Water requirement

O Risk reduction

O Market implications

O Compliance implications

Scale Decision

STOP - practice is ineffective or economically unjustified.
MODIFY — practice has potential but requires improvement.
PILOT FURTHER - more evidence is required.

EXPAND - practice is performing satisfactorily.

SCALE - practice is technically, financially and operationally proven.

V. Whole-Farm KPI Integration
Progress should be reviewed using Appendix 19: Regenerative KPI Scorecard.
Key indicators may include:

e Soil Organic Carbon

e Organic Matter

e Infiltration

e Ground Cover

e Bulk Density

e Biological Activity
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¢ Water-Use Efficiency

e Cover Crop Area

e Crop Diversity

e Beneficial Organism Activity
e Biodiversity

e Yield Stability

e Marketable Yield

e Production Cost

e Gross Margin

e Traceability Compliance

W. Annual Transition Review

What worked?

What failed?

Which practices should be expanded?

Which practices should be stopped or redesigned?

What investment is required next?

What are the next 12-month priorities?

X. Supporting Evidence Checklist

Retain supporting evidence including:

e Baseline soil reports

e Water test reports

e Field maps

e Farm photographs
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e Historical yield records
e Compost records
e Vermicompost records
e Biochar records
e Cover crop records
e Biological input records
e Irrigation records
e Crop rotation records
e Livestock records
e Biodiversity audits
e Traceability records
e Laboratory reports
e Certification documents
e Budgets
e Practice cost-benefit assessments
e KPI scorecards
e Capital expenditure invoices
e Funding agreements
e Buyer agreements
¢ Annual management reviews
e Corrective-action records

Y. Final Transition Status

Current Farm Stage

O Conventional baseline

O Early transition

[0 Developing regenerative system

O Integrated regenerative system

[0 Advanced regenerative operation

[0 Regenerative and market-certified system

Overall Progress

[0 Behind Plan

O Partially On Track
0On Track

0 Ahead of Plan
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Next Major Transition Decision

Responsible Owner

Next Review Date

Record-Control Requirement

The Whole-Farm Transition Roadmap should be reviewed at least annually and whenever significant
changes occur in markets, climate, production systems, certification requirements, land use,
infrastructure or farm finances.

The transition pathway should therefore be:

Baseline — Priorities — Target State — Pilot Practices — Investment — Implementation —
Measurement — Cost-Benefit Review — Corrective Action — Scale — Continuous Improvement

The central principle is:

Regenerative farming is not a single practice. It is a managed transition of the whole production
system.

Appendix 20 therefore closes the manual by connecting all the previous appendices into one operating
architecture:

Soil Health — Biological Inputs — Water — Crop Diversity — Biodiversity — Livestock —
Production — Processing — Traceability — Markets — Finance — Measurement — Scale

The goal is not simply to make a farm look more regenerative. The goal is to build a farm that becomes
healthier, more productive, more resilient, more traceable and more commercially sustainable year
after year.
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Glossary

Absolutely. | would strengthen the glossary so it covers the terminology used throughout the manual and
all 20 appendices.

GLOSSARY

Aggregate stability: The ability of soil aggregates to resist breakdown when exposed to water, wind or
mechanical disturbance. Good aggregate stability generally supports infiltration, aeration and erosion
resistance.

Agroecology: Application of ecological principles to the design, management and improvement of
agricultural and food systems.

Action threshold: A predetermined pest, disease or other risk level at which management intervention
should be considered to prevent unacceptable economic or crop damage.

Baseline: The initial measured condition against which future changes, improvements or declines are
compared.

Beneficial organism: An organism that provides useful ecological services within an agricultural system,
including pollination, predation, parasitism, nutrient cycling or decompaosition.

Biodiversity: The variety of living organisms within an ecosystem, including plants, animals, insects, fungi
and microorganisms.

Biological control: The management of pests or diseases through beneficial organisms such as
predators, parasitoids, pathogens or antagonistic microorganisms.

Biological input: A farm input based wholly or partly on living organisms, biological materials or
biologically derived substances used to influence soil, crop or pest-management processes.

Biochar: Carbon-rich material produced by heating suitable biomass under limited-oxygen conditions and
used for specific soil, environmental or carbon-management applications.

Biofertiliser: A product containing living microorganisms intended to improve nutrient availability, nutrient
acquisition or plant growth under suitable conditions.

Biomass: Biological material derived from plants, animals or microorganisms. In crop systems it
commonly refers to plant material produced above or below ground.

Biopesticide: A pest-management product based on microorganisms, naturally occurring substances,
botanical materials or other biologically derived active agents.

Biostimulant: A substance or microorganism applied to plants or soils to stimulate natural processes that
may improve nutrient-use efficiency, stress tolerance, crop quality or other plant functions.

Bulk density: The dry mass of soil per unit of bulk volume, including pore spaces. It is commonly used as
an indicator of soil compaction and is important when estimating soil carbon stocks.

Carbon stock: The quantity of carbon contained within a defined soil depth and land area.

Carbon-to-nitrogen ratio (C:N): The relative proportion of carbon to nitrogen in an organic material,
commonly used to guide decomposition and composting processes.
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CEC — Cation Exchange Capacity: A measure of the soil's ability to retain and exchange positively
charged nutrient ions such as calcium, magnesium and potassium.

Certification: Formal verification that a farm, product, process or management system complies with
specified standards or requirements.

Compost: Stabilised organic material produced through the controlled biological decomposition of
suitable feedstocks.

Compost maturity: The condition in which compost has become sufficiently stabilised for its intended use
and is no longer undergoing intense decomposition that could negatively affect plants.

Compaction: Compression of soil that reduces pore space and can restrict root growth, air movement,
water infiltration and biological activity.

Corrective action: An action taken to address a detected non-conformity, failure or undesirable condition
and prevent its recurrence.

Cover crop: A crop grown primarily to provide soil or ecosystem benefits such as ground cover, nutrient
cycling, nitrogen fixation, erosion control, weed suppression or organic matter addition rather than
primarily for commercial harvest.

Crop residue: Plant material remaining after harvest, including stems, leaves, roots and other biomass.

Crop rotation: A planned sequence of different crops grown on the same land over successive
production periods.

Disease break: A period during which susceptible host crops are excluded from a field to help interrupt
the lifecycle of a particular pathogen, pest or disease complex.

EC — Electrical Conductivity: A measure related to the concentration of soluble salts in soil or water,
commonly expressed in dS/m or another specified unit.

Ecosystem services: Benefits derived from functioning ecosystems, including pollination, nutrient
cycling, water regulation, pest suppression, soil formation and carbon storage.

Efficacy: The degree to which a treatment, product or management practice achieves its intended result.

Feedstock: Raw biological material used to produce compost, biochar, vermicompost or another
processed biological product.

Field/Block ID: A unique identifier assigned to a defined production area for management and traceability
purposes.

Ground cover: The proportion of the soil surface protected by living vegetation, crop residues, mulch or
other suitable material.

Gross margin: Gross revenue from an enterprise minus its variable production costs.

Habitat connectivity: The degree to which habitat areas are physically or functionally connected,
allowing movement and ecological interaction between organisms.

Infiltration: The process by which water enters the soil from the surface.
Infiltration rate: The rate at which water enters soil, often expressed in millimetres per hour.

Inoculant: A preparation containing selected microorganisms applied to seeds, plants, compost, soils or
other materials to introduce or increase specific biological activity.
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Integrated Pest Management (IPM): A coordinated pest-management approach based on prevention,
monitoring and the appropriate integration of cultural, biological, physical, mechanical and, where
necessary, chemical measures.

Legume: A plant belonging to the Fabaceae family, many species of which can form symbiotic
relationships with nitrogen-fixing bacteria.

Lot: A defined quantity of product or input that has been produced, manufactured or handled under
substantially similar conditions and can be identified for traceability.

Marketable yield: The portion of harvested production that meets the required specifications for sale.

Mass balance: Reconciliation of quantities entering, moving through and leaving a production or
processing system, accounting for stock, processing losses, waste, samples and dispatched product.

Microbial inoculant: A product containing selected viable microorganisms applied for a specific
agricultural function.

Microorganism: A microscopic living organism such as a bacterium, fungus, protozoan or other
microscopic biological entity.

Monitoring: Systematic observation, measurement and recording used to determine condition, change,
compliance or performance.

Mulch: Material placed on the soil surface to reduce evaporation, suppress weeds, moderate solil
temperature, reduce erosion or provide other agronomic benefits.

Mycorrhizae: Symbiotic fungi that associate with plant roots and may improve nutrient and water
acquisition under suitable conditions.

Non-conformity: Failure to meet a specified requirement, procedure, standard, buyer specification or
internal control.

Nutrient cycling: Movement and transformation of nutrients through soil, plants, animals, microorganisms
and organic matter.

Organic agriculture: A production system managed according to a recognised organic standard,
including specific requirements governing inputs, production methods, processing, certification and
traceability.

Organic input: An agricultural input whose use complies with the applicable organic production standard.
The term does not mean that every substance of natural origin is automatically permitted.

Organic matter: Carbon-containing material in soil derived from plant, animal and microbial residues at
different stages of decomposition.

Paddock: A defined grazing area used for managing livestock movement and forage utilisation.

Phytotoxicity: Injury or harmful effects caused to plants by a substance, treatment or environmental
exposure.

Pollinator: An organism that transfers pollen between flowers and thereby contributes to plant
reproduction. Examples include bees, butterflies, moths, flies and some birds and bats.

Postharvest: Activities occurring after agricultural products have been harvested, including handling,
cleaning, drying, grading, processing, packaging, storage and transport.
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Pyrolysis: Thermal decomposition of organic material under limited or controlled oxygen conditions. It is
commonly used in biochar production.

Regenerative agriculture: A management approach focused on restoring or improving ecological
functions while maintaining economically viable agricultural production.

Regenerative transition: A planned process through which a farm progressively adopts practices
intended to improve soil function, biodiversity, resource efficiency, resilience and overall system
performance.

Residue retention: The practice of leaving an appropriate proportion of crop residues on or within the soil
rather than removing or burning them.

Rest period: The period during which a grazed paddock or pasture is allowed to recover before livestock
return.

Rhizosphere: The zone of soil directly influenced by plant roots and associated microorganisms.
Runoff: Water flowing across the soil surface rather than infiltrating into it.
Sampling depth: The specified depth interval from which soil or other samples are collected.

Soil biological activity: Biological processes occurring in soil as a result of microorganisms, fauna and
plant roots.

Soil carbon: Carbon stored in soil in organic and, in some soils, inorganic forms.

Soil health: The capacity of soil to function as a living ecosystem that supports plants, animals,
microorganisms, water regulation, nutrient cycling and productive land use.

Soil organic carbon (SOC): Carbon contained within the organic fraction of soil and commonly used as
an indicator of soil condition and carbon stocks.

Soil organic matter (SOM): The organic component of soil consisting of plant and animal residues,
microbial biomass and materials at various stages of decomposition.

Soil structure: The arrangement of soil particles into aggregates and the pore spaces between them.
Soil moisture: Water contained within the soil at a given time.
Stocking intensity: The concentration of livestock grazing a defined area during a specified period.

Stocking rate: The number or liveweight equivalent of animals supported on a defined land area over a
specified period.

Traceability: The ability to link a product to its origin, production history, inputs, handling and processing
steps, storage and final destination.

Batch: A defined quantity of agricultural product produced, harvested, processed or packaged under
identified conditions and assigned a unique code for traceability.

Batch code: A unique identifier assigned to a specific production or product batch.

Chain of custody: Documented movement and control of a product as responsibility passes between
producers, handlers, processors, storage facilities, transporters and buyers.

Corrective Action Register: A record used to document problems, required corrective measures,
responsible persons, deadlines and verification of completion.
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Validation: Obtaining evidence that a process, procedure or control is capable of achieving its intended
result.

Verification: Confirmation, through records, observations, testing or other evidence, that specified
requirements have been met.

Vermicompost: Stabilised organic material produced through the combined activity of earthworms and
microorganisms under controlled conditions.

Viability: The ability of a biological organism contained in an input to remain alive and capable of
performing its intended biological function.

Water-use efficiency: A measure of agricultural output achieved relative to the quantity of water
consumed or applied.

Whole-farm approach: Management of the farm as an interconnected system in which soil, water, crops,
biodiversity, livestock, labour, infrastructure, finance, processing and markets are considered together.

Yield stability: The ability of an agricultural system to maintain relatively consistent productive
performance across seasons or changing environmental conditions.

Core Regenerative Principle

Throughout this manual, regenerative agriculture should be understood not as a collection of isolated
practices, but as the deliberate management of interconnected biological and commercial systems:

Soil — Water — Plants — Microbiology — Biodiversity — Livestock — Production — Quality —
Traceability — Markets — Finance — Measurement — Continuous Improvement

The terminology in this glossary should therefore be interpreted within the broader objective of creating
agricultural systems that are ecologically functional, scientifically measurable, commercially viable
and continuously improving.
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Reference and Further-Reading Framework

This manual should be used together with authoritative technical literature, current legislation, certification
standards, laboratory guidance and buyer specifications. Regenerative and organic agriculture are
evolving fields; therefore, recommendations relating to inputs, pesticides, certification, food safety and
market access should always be checked against the latest applicable requirements.

1. Food and Agriculture Organization of the United Nations — FAO
FAO should be treated as a principal international technical reference for:

e Soil health and soil management

e Agroecology

e Conservation agriculture

e Integrated Pest Management

e Land and water management

e Biodiversity

e Crop-livestock integration

e Sustainable food systems

e Climate resilience

e Agricultural production systems

FAO describes Conservation Agriculture around three central principles: minimum soil disturbance,
permanent soil cover and diversification of plant species. (FAOHome)

Its Agroecology Knowledge Hub also provides research, tools, policy resources and the 10 Elements of
Agroecology, which were endorsed by FAO Member States as a framework for transitions toward
sustainable agrifood systems. (FAOHome)

FAO Agroecology Knowledge Hub
FAO Conservation Agriculture Resources
FAO Land, Soil and Water Resources

2. IFOAM = Organics International

IFOAM resources should be consulted for the philosophy, principles and international development of
organic agriculture.

Its framework is built around four interconnected principles:
Health — Ecology — Fairness — Care. (IFOAM)

IFOAM also emphasises that organic agriculture should work with ecological systems and cycles,
encourage recycling and biodiversity, and adapt management to local ecological and socioeconomic
conditions. (IFOAM)
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https://www.fao.org/conservation-agriculture/overview/what-is-conservation-agriculture/en/?utm_source=chatgpt.com
https://www.fao.org/family-farming/detail/en/c/1147761/?utm_source=chatgpt.com
https://www.fao.org/agroecology/en?utm_source=chatgpt.com
https://www.fao.org/conservation-agriculture/en/?utm_source=chatgpt.com
https://www.fao.org/land-water/overview/en/?utm_source=chatgpt.com
https://www.ifoam.bio/why-organic/shaping-agriculture/four-principles-organic?utm_source=chatgpt.com
https://www.ifoam.bio/why-organic/principles-organic-agriculture/principle-ecology?utm_source=chatgpt.com

IFOAM Principles of Organic Agriculture
IFOAM Definition of Organic Agriculture

3. Research Institute of Organic Agriculture — FiBL
FiBL provides research, technical guides, manuals, fact sheets and practical information covering:

e Sail fertility

e Organic crop production

e Crop rotations

e Biodiversity

e Organic pest management

e Livestock

e Conversion to organic farming

e Sustainability

e Certification and quality assurance

FiBL's publication platform includes technical guides, dossiers, reports and field-oriented resources across
soil, crops, livestock, sustainability and quality assurance. (FiBL)

Its introductory organic-farming guidance specifically addresses soil fertility, sustainable crop rotations,
organic crop protection, livestock management, conversion, inspection and certification. (FiBL)

FiBL Research and Technical Resources
FiBL Publications and Downloads

4. USDA Natural Resources Conservation Service — NRCS
USDA NRCS resources are particularly useful for:

e Soil-health assessment

e Cover cropping

e Reduced disturbance

e Crop rotation

e Soil organic matter

e Water infiltration

e Grazing management

e Conservation planning
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https://www.ifoam.bio/why-organic/shaping-agriculture/four-principles-organic?utm_source=chatgpt.com
https://ifoam.bio/why-organic/organic-landmarks/definition-organic?utm_source=chatgpt.com
https://www.fibl.org/en/shop-en?L=1&utm_source=chatgpt.com
https://www.fibl.org/en/info-centre/news/new-reference-document-on-organic-production-principles-and-good-practice?utm_source=chatgpt.com
https://www.fibl.org/en/?utm_source=chatgpt.com
https://www.fibl.org/en/shop-en/?utm_source=chatgpt.com

NRCS defines soil health as the continuing capacity of soil to function as a living ecosystem and promotes
four major management principles: maximise living roots, minimise disturbance, maximise soil cover
and maximise biodiversity. (Natural Resources Conservation Service)

USDA NRCS Soil Health Resources

5. Organic Certification Regulations
Organic certification requirements must be checked against the specific destination market.
European Union

For products intended for the European Union, users should consult current EU organic legislation,
particularly Regulation (EU) 2018/848 and its associated implementing and delegated regulations.
The current EU framework covers organic production, certification, imports, controls and labelling.
(Agriculture and rural development)

Imported products marketed as organic in the EU must comply with the applicable EU organic import and
control requirements. (Agriculture and rural development)

European Commission — Organic Farming Rules
European Commission — Trade in Organic Products

United States

Products entering the US organic market should be checked against the USDA National Organic
Program (NOP) and 7 CFR Part 205.

The NOP establishes requirements governing organic production, handling, labelling and enforcement,
including the National List of Allowed and Prohibited Substances. (AMS)

USDA specifically notes that substances used in organic operations must meet the applicable rules and,
within certified operations, input approval by the certifying agent is critical. (AMS)

USDA National Organic Program Requlations
USDA National List of Allowed and Prohibited Substances

6. National Legislation

Users must additionally consult the laws and official requirements applicable in the country of
production and country of sale, including where relevant:

e Organic production requirements

o Fertiliser and biofertiliser regulations
e Pesticide registration

e Plant-health legislation

e Food-safety legislation

e Water-quality requirements

¢ Environmental regulations
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https://www.nrcs.usda.gov/conservation-basics/soil/soil-health?utm_source=chatgpt.com
https://www.nrcs.usda.gov/conservation-basics/soil/soil-health?utm_source=chatgpt.com
https://agriculture.ec.europa.eu/farming/organic-farming_en?utm_source=chatgpt.com
https://agriculture.ec.europa.eu/farming/organic-farming/trade_en?utm_source=chatgpt.com
https://agriculture.ec.europa.eu/farming/organic-farming_en?utm_source=chatgpt.com
https://agriculture.ec.europa.eu/farming/organic-farming/trade_en?utm_source=chatgpt.com
https://www.ams.usda.gov/rules-regulations/organic?utm_source=chatgpt.com
https://www.ams.usda.gov/rules-regulations/organic/national-list?utm_source=chatgpt.com
https://www.ams.usda.gov/rules-regulations/organic?utm_source=chatgpt.com
https://www.ams.usda.gov/rules-regulations/organic/national-list?utm_source=chatgpt.com

Waste-management requirements

Labour and occupational-safety requirements
Seed and planting-material regulations
Export requirements

Phytosanitary requirements

Packaging and labelling legislation

Certification does not replace national law.

7. Buyer & Market Specifications

Compliance with legislation alone may not be sufficient for a commercial transaction.

Exporters and farmers should obtain the buyer's current specification covering, where applicable:

Product identity — Grade — Moisture — Microbiology — Pesticide residues — Heavy metals —
Foreign matter — Active compounds — Packaging — Labelling — Traceability — Certification —

Testing — Delivery

Buyer requirements may be stricter than the minimum regulatory requirement.

8. Peer-Reviewed Scientific Literature

Technical recommendations should be periodically compared with current scientific evidence from

reputable peer-reviewed research.

Priority subjects include:

Soil microbiology
Soil organic carbon
Soil organic matter
Compost and vermicompost
Biochar

Cover crops

Crop rotation
Agroforestry
Mycorrhizae
Biological fertilisers
Biostimulants

Biological pest management
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e Pollinator ecology

e Crop-livestock integration

e Regenerative grazing

e Irrigation and water-use efficiency
e Soil carbon measurement

e Biodiversity

e Yield stability

e Farm economics

e Life-cycle assessment

e Climate resilience

Useful scholarly databases include AGRIS, CAB Abstracts, Web of Science, Scopus, PubMed,
ScienceDirect and Google Scholar, depending on institutional access and subject area.

9. Evidence Hierarchy for This Manual

When technical sources appear to conflict, users should generally prioritise evidence in the following
order:

Applicable Law & Regulation

éertification Standard

lBuyer / Market Specification

éfficial Government or Intergovernmental Technical Guidance
IlDeer-Reviewed Scientific Research

\l/alidated Agronomic Recommendation

éocumented Farm Trial

!

General Commercial or Informal Advice

A social-media claim, supplier brochure or product advertisement should never override legislation,
certification requirements or scientifically validated evidence.

10. Version-Control Requirement

Because standards, input approvals, pesticide registrations, residue limits, certification rules and buyer
specifications change over time, users should record:

Reference Control Record
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Reference Control Record
Document / Standard

Issuing Organisation

Version / Regulation Number
Publication / Effective Date

Date Accessed

Applicable Market

Relevant Clause / Section

Next Review Date

This is particularly important for Appendix 13: Organic Input Approval, Appendix 14: Traceability, and
Appendix 15: Postharvest Hygiene.

Important Technical Disclaimer

This manual provides an agronomic, regenerative-management and record-keeping framework. It
does not replace applicable legislation, professional agronomic advice, laboratory analysis, certification-
body decisions, pesticide labels, veterinary advice or buyer specifications.

Users should verify the current regulatory and technical requirements applicable to their:

Country — Crop — Production System — Input — Certification Scheme — Processing Method —
Buyer — Destination Market

Final Reference Principle

The objective of the reference framework is not merely to provide a bibliography. It is to establish a culture
of evidence-based agriculture.

Practice — Record — Measurement — Evidence — Verification — Improvement

A regenerative farm should be able to explain not only what it does, but also why it does it, what
evidence supports it, how it measures the result, and whether the practice remains compliant with
the market it intends to serve.
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BUILD SOIL. GROW LIFE. PRODUCE FOO

REGENERATE THE FUTURE.

A practical, science-informed manual for farmafiems~ S
trainers and agribusinesses seeking to rebuilod systems
reduce input dependency, strengthen biodive tomal
profitable regenerative production systems. pyq

WHAT YOU WILL LEARN

© Soil biology, soil food webs and organic matter m=an=nam=a

© Composting, vermiculture, biochar and natural ar

IS
@ Biofertilisers, inoculants and evidence-based biol
inputs

© Botanical crop protection, beneficial organisms and IPM

© Crop rotation, cover crops, agroforestry and intec
livestock

© Water stewardship, climate resilience and carbon
management

@ Organic certification, traceability, postharvest and
market access

© Farm budgeting, transition planning, KPIs and reg
business models
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