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1. FOUNDATIONS OF ORGANIC SYSTEMS: CARBON DYNAMICS &
ELECTROCHEMISTRY

Organic systems operate on the energetic storage and release of solar photons mediated by
the carbon atom. The unique tetravalent bonding capacity of carbon allows the construction of
complex biochemical polymers—cellulose, lignin, proteins, lipids, and humic macromolecules—
that serve as the thermodynamic currency of terrestrial ecosystems.
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Stable Organic Matter (SOM) & Humic Polycondensates

In living substrates, soil is not a passive mechanical anchor; it is an active electrochemical
matrix. Cation-Exchange Capacity (CEC), oxidation-reduction potential (Eh), and pH govern
the availability of nutrients to roots. In an organic matrix, minerals are bound not in harsh
synthetic salts, but inside organo-mineral complexes chelated by humic and fulvic polyacids.
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2. RHIZOSPHERE MICROBIOLOGY: THE SOIL FOOD WEB ENGINE




The rhizosphere—the immediate millimeters surrounding plant roots—is the most
metabolically intense biological zone on the planet. Plants invest between 20% and 40% of
their total photosynthetically derived carbohydrates into the soil as root exudates. This is a
deliberate biological procurement strategy: plants exchange exudates with specialized
microbial guilds in return for solubilized minerals, systemic resistance elicitors, and moisture.

The Four Functional Trophic Guilds

* 1. Plant Growth-Promoting Rhizobacteria (PGPR): Genera such as Bacillus,
Pseudomonas, and Azotobacter. They fix atmospheric nitrogen, synthesize indole-3-
acetic acid (IAA) to drive root expansion, and produce siderophores—chelating compounds
that bind and deliver insoluble iron (Fe**) directly to roots.

e 2. Mycorrhizal Fungi (AMF): Arbuscular mycorrhizal fungi (e.g., Glomus intraradices, G.
mosseae) penetrate root cortical cells, extending the root system's surface area by 1,000x
through microscopic hyphal networks. They produce glomalin, a hydrophobic
glycoprotein responsible for building stable soil crumb structure and long-term carbon
sequestration.

» 3. Saprophytic & Nematophagous Fungi: Decomposers (e.g., Trichoderma harzianum,
Chaetomium) that dismantle complex lignocellulosic residues into humic monomers while
parasitizing parasitic nematode eggs and pathogenic fungi like Fusarium and Pythium.

» 4. Protozoa & Bacterial-Feeding Nematodes: Amoebae, flagellates, and ciliates
consume bacteria and excrete excess nitrogen in plant-available ammonium (NH,;*) forms
directly adjacent to root hairs—the primary mechanism of the "microbial loop".



3. BIOCHEMICAL SOIL BUILDING: MINERALS, HUMUS & CEC

A balanced organic substrate balances physical aeration, moisture retention, biological
habitat, and a comprehensive mineral reserve. Under the Albrecht system of Base Saturation,
optimal soil health requires a targeted ratio of exchangeable basic cations attached to the soil
colloid:

Cation Ideal Physiological Role in the Primary Organic
Colloid Albrecht Organism Amendment Source
Saturation
Range
Calcium 65% - 70% Cell wall integrity, pectin Agricultural Gypsum
(Ca?*) synthesis, soil flocculation (CasS04), Wollastonite

Magnesium

10% -12%

Central atom of chlorophyll,

(CaSi03), Calcite

Dolomite Lime (use

(Mg?**) ATP enzyme activation selectively), Sul-Po-Mag,
Epsom Salts

Potassium 3% - 5% Osmotic regulation, stomatal Langbeinite, Glauconite

(K*) mechanics, carbohydrate (Greensand), Kelp Meal,
transport Wood Ash

Sodium <1.5% Non-essential trace ion; high Mitigated via gypsum

(Na*) values disrupt soil flushes and humic acid
aggregates leaching

Hydrogen 10% - 15% Maintains balanced soil Supplied naturally via

(HY) acidity for trace mineral organic acid exudates and

dissolution

rainfall

The Humic Fraction Architecture

Humified matter comprises three distinct fractions classified by molecular weight and
solubility:

e Fulvic Acids: Low molecular weight (1,000 — 10,000 Da), pale yellow, soluble in water
across all pH ranges. Excellent natural chelator for foliar delivery; capable of penetrating
plant cell walls directly.

e Humic Acids: Medium-to-high molecular weight (50,000 — 100,000 Da), dark
brown/black, soluble in alkaline solutions but precipitates in acid. Forms the primary
foundation of soil CEC and moisture retention.



 Humin: Massive molecular weight, insoluble across all pH ranges. Resists microbial
degradation for centuries, forming the physical backbone of ancient organic soils.

4. SECONDARY PLANT METABOLITES: DEFENSE & EXTRACTION
CHEMISTRY

While primary metabolites (carbohydrates, amino acids, structural lipids) are required for
baseline plant survival, secondary metabolites govern the plant's interface with
environmental stress, ultraviolet radiation, and herbivorous threats. In organic production
systems, avoiding synthetic systemic insecticides forces the plant to ramp up secondary
metabolic synthesis, resulting in higher nutritional value, elevated terpene concentrations, and
medicinal potency.

SECONDARY METABOLIC BIOSYNTHESIS PATHWAYS
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Clean Extraction & Processing Dynamics

Extracting secondary botanical metabolites without petrochemical solvent contamination
relies on thermodynamic principles:

o Supercritical Fluid Extraction (SFE - CO2): At temperatures exceeding 31.1°C and
pressures above 73.9 bar, carbon dioxide enters a supercritical state, behaving



simultaneously like a liquid and a gas. Adjusting temperature and pressure parameters
selectively isolates volatile terpenes from heavier waxes and polar polyphenols.

Hydrodynamic Cavitation & Ultrasonic Extraction (UAE): High-frequency sound
waves (20 kHz to 40 kHz) create microscopic vacuum bubbles in an aqueous or ethanol
substrate. The collapse of these bubbles mechanically ruptures plant cell walls, releasing
intracellular secondary compounds without heat degradation.

Solventless Ice-Water Mechanical Separation: Freezes non-glandular trichome stalks
and capitalizes on differing specific gravities to collect intact glandular heads through
graduated micron sieves (25um to 220um) without chemical transformation.



5. REGENERATIVE FERMENTATION PROTOCOLS: KNF, JADAM &
INOCULANTS

Industrial chemical fertilizers can be replaced using biologically cultured inputs derived from
indigenous microbial ecosystems. Originating from Korean Natural Farming (KNF) and JADAM
methodologies, these closed-loop protocols allow operators to culture local microbiomes on
site:

Protocol 01: Indigenous Microorganisms (IMO-1 KNF Standard * Fungal
through IMO-4) Propagation

1. IMO-1 Collection:

— Cook organic short-grain rice to a firm consistency.

— Place 2 inches of rice in a cedar box covered with breathable washi/p
aper.

— Bury the box 2 inches deep beneath an undisturbed virgin forest leaf
litter canopy (oak, cedar, or bamboo grove).

— Incubate for 3 to 5 days until dense, brilliant white fungal mycelium
covers the rice. Avoid black or dull grey molds.

2. IMO-2 Preservation:

— Weigh the IMO-1 rice. Add an equal 1:1 weight of unrefined brown suga
r.

- Pack tightly into a glass jar, leaving 1/3 headspace. Cover with brea
thable cloth.

— Osmotic pressure extracts microbial fluids and stabilizes the culture
into a shelf-stable shelf ferment (12 months shelf life).

3. IMO-3 Bulking (Solid-State Fermentation):

— Dilute IMO-2 (1:500) in clean water containing fermented plant juice
and humic acid.

— Mix thoroughly into a 50/50 blend of wheat bran and rice hulls until
65% moisture is reached.

- Pile the substrate 30-40 cm high on a dirt floor. Monitor core heat:
keep below 50°C (122°F) by turning daily.

— Fermentation is complete when temperature stabilizes and substrate is
bound in white hyphal carpets.

4. IMO-4 Soil Integration:

- Blend IMO-3 with virgin local topsoil at a 1:1 ratio.

- Rest for 7 days under cover to acclimate microorganisms to soil miner
als before field application.



Protocol 02: JADAM Microbial Solution (JMS) High- Low-Cost Anaerobic/Aerobic
Volume Inoculant Suspension

Materials for 500 Liters of Aqueous Inoculant:

- 500 Liters non-chlorinated water (dechlorinate via bubbler or ascorbic a
cid).

- 1.5 kg boiled potatoes (mashed to liquid slurry as carbohydrate fuel).

— 500 grams leaf-mold humus gathered from local fertile forest floor.

- 500 grams unrefined rock sea salt (supplying trace mineral spectrum).

Procedure:
1. Suspend the mashed potatoes and forest leaf mold in fine mesh brew sock
S.

2. Dissolve the sea salt directly into the water barrel.
3. Submerge the brew bags and hand-massage vigorously to extract microbes
and starches into the solution.
4. Cover the barrel and seal loosely. Incubate at 20°C-25°C.
5. Growth curve monitoring: At 24 to 72 hours, a foam circle forms on the
surface, reaching a dense peak.
6. APPLICATION WINDOW: Apply immediately when the foam ring is at maximum
density before it collapses.

Dilute 1:10 with water for soil drenches to deliver diverse microbial i
noculants.

6. COMPOSTING DYNAMICS: THERMOPHILIC VS. STATIC
FUNGAL HUMIFICATION

Composting transforms raw biological residues into stable organic matter. The physical and
microbiological profile of the finished compost is determined by the decomposition method
used:



Parameter Thermophilic Static Fungal Bioreactor Vermicomposting
Windrow (Johnson-Su) (Earthworms)
Composting

Predominant Thermophilic Saprophytic & Epigeic worms

Organisms bacteria mycorrhizal fungi (Eisenia fetida) +
(Actinobacteria) microflora

Thermal Profile 55°C - 68°C Mesophilic throughout (< Strictly mesophilic

Turning
Frequency

Fungal:Bacterial
Ratio

Maturation
Timeline

Primary Target
Application

(Pasteurizing)

High (turned 5-15
times)

0.1:1to 0.5:1
(Bacterial
dominant)

6 to 12 weeks

High-nitrogen
vegetable crops

35°C after day 5)

Zero turns (static
aeration chimneys)

4:1to 10:1 (Fungal
dominant)

10 to 12 months

Perennial soils,
orchards, mycorrhizal
regeneration

(15°C - 25°C)

No turns; passive
worm migration

1:1 to 2:1 (Balanced)

12 to 16 weeks

Seedling starts,
foliar liquid
extraction

The Johnson-Su Bioreactor Construction Parameters

To produce biologically diverse, fungal-dominant compost without turning, build a static
bioreactor:

1. Form Construction: Build a cylindrical cage (2 meters tall, 1 meter diameter) using wire
fencing lined with landscaping fabric.

2. Aeration Chimneys: Insert four to six 4-inch perforated PVC pipes vertically from the
floor pallet to the top of the cage. These ensure oxygen reaches the center via convection,
eliminating the need for turning.

3. Moisture Maintenance: Maintain 70% moisture saturation through automated micro-
drippers running for 60 seconds once daily.

4. Maturation: Allow to process undisturbed for a full 365 days. The finished material will
have converted into a dark, rich, biologically active humic paste.



7. BIOREMEDIATION: MYCOREMEDIATION &
PHYTOREMEDIATION

Industrial contaminants, petrochemical spills, and toxic heavy metal accumulations can be
systematically remediated using the enzymatic machinery of fungi (mycoremediation) and the
bioaccumulation capacity of hyperaccumulating plants (phytoremediation).

| MYCOREMEDIATION ENZYME BREAKDOWN MECHANISM |

High-Molecular Hydrocarbons (Crude 0il, Creosote, Diesel, Synthetic Pesticides)

v [Mycelial Colonization: Pleurotus ostreatus / Trametes versicolor]
Lignin-Degrading Extracellular Peroxidase Cascades:
Laccase (EC 1.10.3.2)
Manganese Peroxidase (MnP - EC 1.11.1.13)
Lignin Peroxidase (LiP - EC 1.11.1.14)

v [Cleavage of aromatic C-C & C-H covalent rings via free radicals]
Non-toxic fragments: Low-molecular fatty acids, C02, and H20

Heavy Metal Hyperaccumulation Matrix

Unlike organic petroleum hydrocarbons, heavy metals (Pb, Cd, As, Ni) cannot be degraded into
simpler molecules. They must be extracted from the soil matrix via plant root uptake and
translocation into harvestable aerial biomass:

Contaminant Hyperaccumulating Bioaccumulation Disposal [ Processing
lon Species Index Mechanism
Lead (Pb?*) Brassica juncea Up to 1.5% dry Incineration to bio-ore ash;
(Indian Mustard) leaf mass vitrification
Arsenic (As3*/ Pteris vittata (Brake Up to 2.2% dry Controlled ashing and
As5*) Fern) frond mass closed-loop smelting
extraction
Cadmium Helianthus annuus Exceeds 100 Pyrolysis to biochar;
(Cd#*) (Sunflower) mg/kg dry immobilizes ions in carbon
biomass cages
Radionuclides Cannabis sativa L. Deep taproot Gasification inside closed
(Cs-137, Sr-90) (Industrial Hemp) translocation hazardous containment

vessels



8. BIOMATERIALS & CLOSED-LOOP INDUSTRIAL ORGANICS

Modern organics extends beyond agriculture into advanced structural materials, replacing
petroleum-derived polymers with biological alternatives:

1. Mycelium Composite Structural Cores

Agricultural byproducts (hemp hurd, sawdust, oat hulls) are inoculated with the vegetative
mycelium of bracket fungi such as Ganoderma sessile or Fomes fomentarius. Over 7 to 14 days
in darkness, the fungal hyphae branch through the substrate, binding it into an interconnected
composite matrix.

 Thermal Pressing & Desiccation: Once fully colonized, the material is baked at 90°C to
denature the fungus, halting growth. Compression pressing yields lightweight, fire-
retardant structural panels with acoustic and thermal insulation values exceeding
expanded polystyrene (EPS).

2. Chitin & Chitosan Deacetylation

Chitin—the structural polymer found in crustacean shells and insect exoskeletons (e.g., black
soldier fly pupae)—is deacetylated using sodium hydroxide (or enzymatic processing via chitin
deacetylases) into chitosan.

» Industrial Functions: Chitosan forms non-toxic, antimicrobial packaging films, acts as an
organic flocculant for settling suspended particles in industrial wastewater, and triggers
an immune response in plants by simulating insect predation, stimulating natural pest
defenses.



9. THE MASTER FIELD RECIPE & FORMULATION REPOSITORY

Formulation 01: Super Soil Substrate (1 Cubic Yard Landry Industries
Master Blend) Specification

Base Medium:

- 1/3 Sphagnum Peat Moss (or washed coco coir)

- 1/3 Aeration Grade Perlite / Pumice / Lava Rock (3/8" grading)

- 1/3 Johnson-Su Compost & Thermal Earthworm Castings (50/50 blend)

Mineral & Biological Amendments (Per Cubic Yard):

- 8 kg Glacial Rock Dust (paramagnetic broad trace minerals)

- 4 kg Agricultural Gypsum (calcium sulfate - unpelletized)

- 2 kg Wollastonite (calcium silicate - plant available silica)

- 2 kg Basalt Meal (high paramagnetic volcanic force)

1.5 kg Crustacean Meal (cracked crab/shrimp shell - chitin source)
- 1.5 kg Kelp Meal (Ascophyllum nodosum - natural cytokinins & trace potas
sium)

- 1 kg Alfalfa Meal (natural triacontanol growth hormone)

- 500 grams Steamed Bone Meal (slow-release biological phosphorus)

— 250 grams Pure Leonardite-derived Humic Acid Powder

Conditioning Phase:

Moisten blend with rainwater inoculated with JMS or compost tea until 60%
field capacity is reached.

Cover with a tarp and allow to "cook" for 30 to 45 days, allowing the micr
obial flora to break down the raw amendments before planting.



Formulation 02: Actively Aerated Compost Tea 50-Gallon Foliar & Drench
(AACT) Brewer Protocol

Equipment:

- 55—-gallon food-grade drum.

- High-output commercial diaphragm air pump (minimum 8@ LPM).

- Large—-pore air diffuser (fine-bubble airstones clog rapidly with bio-fil
ms) .

— 400-micron nylon brew bag.

Brew Ingredients:

- 50 Gallons de-chlorinated clean spring water (Temp: 18°C — 22°C).

- 2.5 kg Fresh Fungal-Dominant Compost / Worm Castings.

60 mL Unsulphured Blackstrap Molasses (bacterial carbohydrate fuel).

60 mL Liquid Kelp Extract (fungal food and trace minerals).

30 mL Liquid Humic Acids (hyphal growth stimulant).

30 grams Micronized Soluble Fish Hydrolysate (cold-processed enzymatical
ly).

Operational Process:

1. Dissolve molasses, kelp, humic acid, and fish hydrolysate into the wate
r column.

2. Turn on the air pump and verify vigorous dissolved oxygen agitation (ta
rget > 8.0 mg/L DO).

3. Place castings/compost inside the nylon mesh bag and submerge into the

bubbling vortex.

4. Aerate continuously for 24 to 36 hours.

5. Verification: A rich, yeasty, forest-floor aroma and a thick head of bi
ological foam indicates a successful brew.

6. Apply within 4 hours of air cut-off; do not seal in airtight container

S.

10. QUALITY ASSURANCE, CHROMATOGRAPHY & FIELD
CHECKLIST

Ensuring inputs meet safety and potency standards requires systematic testing:

Pfeiffer Circular Chromatography
A field-deployable qualitative assay used to evaluate living biological systems:

e A soil or compost sample is extracted in a 1% sodium hydroxide (NaOH) solution.



¢ The solution is wicked onto circular filter paper (Whatman No. 1) sensitized with silver
nitrate (AgNO3).

» Reading the Pattern: Dead soils produce flat, dark, concentric bands. Healthy soils
produce intricate radiating patterns with feathered edges and warm copper-gold tones,
reflecting the integration of minerals, organic matter, and microbial activity.

Standard Operating Procedure Verification Checklist

[ 1 Base Saturation Audit: Albrecht exchange balance verified (Ca: 65-70%, Mg: 10-12%,
K: 3-5%).

[ 1 Water Quality Check: Total dissolved solids (TDS) < 150 ppm; chlorine and chloramines
neutralized.

[ 1 Biological Inoculation: Substrates primed with local forest-derived mycorrhizae or
diverse IMO cultures.

[ 1 Heavy Metal Screening: Compost stocks screened via ICP-MS for cadmium, lead,
arsenic, and mercury below safety limits.

[ 1 Aeration Balance: Substrate maintains at least 30% air-filled porosity at field capacity to
prevent anaerobiosis.

[ 1 Pesticide Screening: Bio-inputs verified clean of persistent synthetic pyridine and
pyralid herbicides.

[ 1 Extract Stability: Aerated biological teas applied within 4 hours of brewing to protect
aerobic microbes.

Marie-Soleil Seshat Landry - Systems Architect & Bio-
Systems Analyst
Landry Industries - Marie Landry’s Spy Shop

marielandryspyshop.com -
Landryindustries.ca



