
Sub-Irrigation & Fungus Gnat Eradication Blueprint

Botanical Capillary Hydration & Bradysia Lifecycle Disruption

Domain: Botany, Soil Microbiology & Entomology
Target: Houseplants, Aroids, Monsteras, Ficus

Lifecycle: 17-Day Sciarid Larval Cycle
Core Protocol: Capillary Sub-Irrigation & Sand Barrier

Executive Architectural Summary

• The Surface Moisture Trap: Fungus gnats (Bradysia spp.) deposit 100–300 eggs exclusively in the top 1.5 inches of damp,
decomposing peat moss. Top-watering keeps this upper soil layer permanently saturated, guaranteeing continuous larval hatching.

• Capillary Rise Mechanics: Sub-irrigation hydrates the root ball from below via capillary soil action, leaving the top 2 inches bone dry
and structurally inhospitable to oviposition.

• Larval Hypoxia & Root Damage: Microscopic sciarid larvae graze on mycorrhizal root hairs when fungal mycelium is depleted, causing
leaf drop, chlorosis, and secondary Pythium root rot.

Soil Moisture Stratification: Top-Watering vs. Sub-Irrigation

Soil Stratum Traditional Top-Watering Capillary Sub-Irrigation Gnat Reproductive Impact

Top 0.0 - 1.5 in Saturated (85-95% Moisture) Bone Dry (10-20% Moisture) Breaks oviposition; eggs desicate in dry
soil

Mid 1.5 - 4.0 in Moist, compacted, prone to rot Uniform moisture gradient Larvae cannot migrate upwards to pupate

Bottom 4.0+ in (Roots) Frequent pooling, root hypoxia Optimal capillary uptake zone Healthy root hair turgor; no fungal rot

Gnat Cycle Status Self-sustaining infestation 100% lifecycle collapse (14 days) Eradicates adult swarm without toxic
sprays
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Sub-Irrigation & Fungus Gnat Eradication Blueprint — Implementation & Field Protocols

Step-by-Step 14-Day Fungus Gnat Eradication Checklist

[ ] Surface Dehydration Phase: Cease all top-watering immediately. Allow the top 2 inches of soil to completely desiccate until loose and
crumbly.

[ ] The Horticultural Sand Shield: Install a 0.5-inch barrier of coarse horticultural quartz sand (or diatomaceous earth) across the entire
topsoil surface to lacerate emerging gnats.

[ ] Bottom-Soaking Basin Setup: Place the nursery pot into a tray with 1 to 1.5 inches of room-temperature filtered water. Allow capillary
draw for exactly 30 minutes, then drain excess.

[ ] Bacillus Thuringiensis Israelensis (BTI): Introduce BTI mosquito bits into the bottom-soak water to biological target and dissolve any
deep larvae without harming beneficial worms.

[ ] Yellow Sticky Trap Monitoring: Place 2 yellow sticky cards at soil level to capture remaining adult fliers before they can locate
secondary damp targets.

Botanical Expert Rule: The Capillary Potting Substrate Formula

To prevent soil souring, transition houseplants from 100% peat potting soil to an airy, self-draining aroid blend: 40% coarse coconut coir
chunks, 30% horticultural pumice or perlite, 20% orchid bark, and only 10% screened worm castings. This provides supreme capillary
moisture retention without compacting into an anaerobic sludge.
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