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Exploring Soil Health, Carbon Sequestration, and Sustainable Abundance through
Biological Organic Farming

Abstract

This paper chronicles the experiential journey and practical transition of a farming couple
from conventional chemical-based agriculture to a location customised, self-developed
holistic, biologically driven, Certified Organic, GreenCarbon Farming™ system. The
discussion explores the motivations for change, the methodologies adopted, key
discoveries regarding soil health and carbon sequestration, and the broaderimplications
for sustainable land management. Drawing on firsthand experience and ongoing
research and development, the paper highlights the resilience of natural systems and
outlines a replicable pathway for farmers seeking to restore soil fertility, sequester
carbon, reduce external inputs, and enhance environmental stewardship.

Introduction

Agricultural practices worldwide have undergone significant transformation over the last
century, marked by increasing reliance on chemical fertilisers and herbicides. While such
methods initially delivered higher yields and simplified weed and nutrient management,
the long-term degradation of soil vitality, environmental health, and farm landscape
sustainability have become areas of growing concern. This paper presents our, lan and
Jodi’s journey as we transitioned away from these conventional methods, rediscovering
the profound potential of organic and biological approaches to farming.

Background: The Chemical Paradigm in Modern Agriculture

For many years, our farm operated in accordance with common industry standards,
utilising synthetic herbicides to control unwanted vegetation and concentrated synthetic
chemical fertilisers to boost crop productivity. These practices, although widely
accepted, gradually led to diminishing returns in soil productivity and health. The land,
once teeming with life, began to exhibit clear signs of fatigue: reduced organic matter,
diminished earthworm and soil fauna, compacted soil, and a perceptible drop in
resilience to drought and disease.

Globally, this phenomenon is well-documented. Chemical-dependent agriculture
accelerates the depletion of soil organic carbon, undermines the complex web of soil
microorganisms, and increases the risk of run-off and environmental contamination.
Despite these concerns, the transition to alternative systems often appears daunting to
farmers accustomed to conventional inputs and routines.

The Initial Realisation: Discovering Soil's Hidden Potential

Our turning point was gradual but unmistakable. Through observation and self-
education, including for Jodi, Bachelor of Agricultural Business and Science and Master
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of Business Law, we began to question why our soils, once rich and productive, no longer
exhibited the same vitality and whether it might be possible to initiate a sequential
restoration of natural processes towards landscape recovery. Conversations with fellow
farmers, exposure to new research and a growing awareness of the factors causing global
climate change prompted us to explore the role of microscopic soil biology in ecosystem
health. We became acutely aware that healthy soils are not simply inert growing
mediums, but complex living systems capable of sequestering significant quantities of
soil organic carbon and supporting robust plant growth with minimal external
intervention.

Transition to Organic and Biological Methods

Motivated by the desire to restore our land's health, we embarked on a comprehensive
transition away from chemical herbicides and fertilisers.

The key steps involved:

e Cessation of Toxic Chemicals: We ceased all applications of synthetic herbicides
and concentrated fertilisers, recognising their role in soil carbon oxidation and the
disruption of symbiotic relationships between plants and microorganisms.

e Inoculation and Renewal: We introduced essential plant-root fungi (mycorrhizae),
microbial spores, and beneficial organic nutrients. This process was designed to
re-establish a thriving and diverse community of soil biota, enabling the natural
cycles of nutrient exchange and organic matter decomposition to resume.

We began using compost, green manure, and natural amendments like worm castings
and humates to feed the soil. Cover cropping, reduced tillage, and rotational grazing were
also incorporated, further promoting biodiversity and soil structure.

Key Discoveries and Outcomes

One of the most striking outcomes was the rapid improvement in soil health indicators.
Within a few seasons, soil structure improved noticeably, aggregation increased, water
infiltration rates rose, earthworm and soil fauna populations rebounded. Our crops
became more resilient to stress, and the quality of our produce improved. Perhaps most
remarkably, we observed a dramatic uptick in particulate organic matter, the visible
component of soil organic carbon. Simply put; by withdrawing our overly available
synthetic soluble fertiliser inputs our crops were forced to restore the natural symbiotic
relationship plants have with soil biology to access the required nutrients and thereby
“activate a carbon sequestration” maelstrom, see Figure 1, pg3.

Incredibly over 70% of plant sugars produced through photosynthesis are normally
exuded into the soil through their roots however, this process is interrupted by the
application of high concentrate synthetic fertilisers. The plants become lazy, drawing on
the applied nutrients while saving the carbohydrates for themselves, neglecting the soil
biology and further sterilising the soil. The resumption of plant carbohydrate exudation
attracts and supports the growth of beneficial soil mycorrhizae. These fungi use the
sugars as an energy source, which helps them solubilize locked-up nutrients in the soil
that plants cannot access otherwise. Consequently, they deliver nutrient-rich water back
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to the plants, enhancing their growth and health. The carbon in the sugars delivered by
the plants to the soil biology remains in the soil as sequestered carbon in the building
blocks of soil life.

In summary, this natural process not only boosts soil health but also effectively captures
atmospheric carbon, illustrating the interconnectedness of plants and soil ecology. This
not only benefits climate mitigation efforts but also enhances soil fertility and long-term
productivity. We came to appreciate the complexity and efficiency of the natural
processes at work beneath our feet. Through photosynthesis, plants capture
atmospheric carbon dioxide and transfer it to the soil via root exudates, supporting the
growth of diverse microbial communities. These microorganisms, in turn, aid plant
nutrition, disease resistance, and water retention. The symbiotic relationships, often
overlooked in modern agronomy, are fundamental to sustainable land management.

Figure 1: Normalised Difference Red Edge (NDRE) James Carbon Project 2025

Baseline Period +0.00003

A positive value indicates that plant activity was in a state that
was conducive to a higher potential to sequester carbon.
Inversely, negative values indicate a lower potential for
sequestration over the period.

NDRE Graph Interpretation

The NDRE data displayed is aggregated to show a moving 12-month average which indicates cumulative improvement in NDRE conditions
over time
The orange dotted line indicates a positive change in the 12 monthly average NDRE data trendline relative to the baseline period

**This chart uses data from satellite imagery to measure, model, and track seasonal changes in chlorophyll concentration on our project
relative to a five-year baseline period. Normalised Difference Red Edge (NDRE) is a dataset obtained from satellite imagery that is used to
determine crop health through chlorophyll concentration and provides a key monitoring, modelling and decision support tool.

Challenges and Ongoing Learning

Transitioning to organic and biological farming was not without its hurdles. Initial yield
setbacks, pest management challenges, and the learning curve associated with new
techniques required patience and adaptability. We invested significant time in research,
attended workshops, networked with regenerative agriculture practitioners, and
continually experimented with new methods. Over time, our confidence grew as we
witnessed the land’s transformation. We learned to focus on long-term ecosystem health
over short-term financial gains and to trust in nature’s inherent resilience.

Implications and Broader Context

Our experience reflects a broader movement within agriculture: the shift towards
regenerative and organic practices that prioritise soil health, biodiversity, and
sustainability. As the global community seeks solutions to climate change, food security,
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and environmental degradation, the role of carbon-rich, biologically active soils has
become increasingly prominent.

The lessons from our farm suggest that reversing soil degradation and building climate
resilience is achievable through simple, accessible steps: eliminating harmful
chemicals, reintroducing beneficial biology and sequestering carbon. These principles
are universally applicable and offer hope for farmers, land managers and humanity in
general.

Conclusion

Our journey from chemical-dependence to organic abundance and carbon builders has
reaffirmed our belief in the power and potential of the natural world. Through observation,
research, and practical application, we have restored our soils’ capacity to sequester
carbon, support healthy biomass, and produce abundant, nutrient-rich crops with far
fewer external inputs.

Healthy soil is the cornerstone of a resilient agricultural future. By nurturing the living
communities beneath our feet, we not only ensure the prosperity of our own farm but
contribute to the broader goals of environmental restoration and climate mitigation. Our
journey continues, fuelled by curiosity, commitment, and a deep respect for the land, one
step, one season, and one discovery at a time.
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Disclaimer: Information provided in this document is for general concept purposes only and should not be relied on for professional advice.
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