Triacontanol Foliar Sprays 1in
Soilless Culture: Formulation
and Application

Triacontanol is a naturally occurring long-chain fatty alcohol
found in plant cuticle waxes that can act as a growth
regulator at very low concentrations. Below I focus on peer-
reviewed evidence for triacontanol in hydroponic and soilless
systems, with attention to preparation methods, yield effects,
and quality outcomes in tomatoes, cucumbers, strawberries, and
lettuce.

OH

Above you can see a representative model of triacontanol.
Chemically triacontanol is a long-chain fatty alcohol, very
hard to dissolve in water and apply effectively to plants.

Evidence for Yield and Quality
Effects

Hydroponic lettuce. Foliar application of triacontanol at
107-7 M (approximately 0.043 mg/L) to 4-day-old hydroponically
grown lettuce seedlings increased leaf fresh weight by 13-20%
and root fresh weight by 13-24% within 6 days. (1) When
applied at both 4 and 8 days after seeding, leaf area and mean
relative growth rate increased by 12-37%. There was no
additional benefit from repeating applications beyond two
sprays in this short-cycle crop.
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Tomato in hydroponic systems. Weekly foliar applications of 70
MM triacontanol (approximately 21 mg/L) on tomatoes grown in
hydroponic drip systems significantly increased flower number
by 37-50% and total fruit number by 22-57%, resulting in a 28%
higher total yield at harvest. (2) Individual fruit weight
decreased by 16%, but the net effect on total productivity
remained positive. The treatment advanced blooming without
affecting plant height or internode number, demonstrating a
specific effect on reproductive development.

Cucumber under soilless conditions. Foliar application of
triacontanol at 0.8 mg/L on cucumber genotypes under salt
stress improved photosynthesis, stomatal conductance, and
water use efficiency. (3) The treatment enhanced antioxidant
enzyme activities and maintained better membrane stability.
Yield traits, including fruit number and average fruit weight,
improved in response to triacontanol application. Salt-
tolerant genotypes (Green long and Marketmore) showed greater
responsiveness than sensitive genotypes.

Strawberry. Triacontanol has shown promise in improving
drought tolerance in strawberry plants by enhancing growth,
productivity, and physiological performance, though most work
has been conducted in soil rather than true soilless systems.

(4)

Formulation: Creating a
Concentrated Stock Solution

Triacontanol has extremely low water solubility (less than 1
mg/L at room temperature), which makes proper formulation
critical. The most reliable approach combines an organic
solvent with a surfactant to create a stable concentrate that
can be diluted into spray solutions.
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Stock Solution Protocol

Materials needed:

= Triacontanol powder (90%+ purity)

= Ethanol (95% or higher)

» Tween-20 or Tween-80 (polysorbate surfactant)
» Distilled or deionized water

» Glass or high-density polyethylene containers

Preparation of 1000 mg/L (1000 ppm) stock:

1. Weigh 1000 mg of triacontanol powder using an analytical
balance.

2. Dissolve the triacontanol in 100 mL of 95% ethanol in a
glass beaker. Warm gently (35-40°C) while stirring with
a magnetic stirrer for 15-20 minutes to ensure complete
dissolution. Do not exceed 50°C.

3. Add 5 mL of Tween-20 to the ethanol solution and mix
thoroughly for 5 minutes. This surfactant concentration
(0.5% v/v in final volume) ensures proper emulsification
and leaf surface wetting.

4. Transfer the ethanol-triacontanol-surfactant mixture to
a 1000 mL volumetric flask.

5. Bring to final volume with distilled water while mixing
continuously. The solution will appear slightly cloudy
due to micelle formation, which is expected and
desirable.

6. Store the stock solution in an amber glass bottle at
room temperature. The stock is stable for 3-4 months
when protected from light and heat.

Alternative solvent systems: Some studies have successfully
used isopropanol or acetone as solvents. (5) However, ethanol
provides the best combination of triacontanol solubility,
plant safety, and ease of handling for growers.


https://link.springer.com/article/10.1007/BF00024217

Working Solution Preparation

Dilute the 1000 mg/L stock to achieve target concentrations
based on crop and growth stage:

Lettuce: Dilute 1:10,000 to 1:20,000 for final concentrations
of 0.05-0.1 mg/L. For a 1-liter spray bottle, add 0.05-0.1 mL
of stock solution.

Tomato: Dilute 1:50 for final concentration of 20 mg/L. For a
1-liter spray bottle, add 20 mL of stock solution.

Cucumber: Dilute 1:1250 for final concentration of 0.8 mg/L.
For a 1-liter spray bottle, add 0.8 mL of stock solution.

Add an additional 0.1% v/v Tween-20 (1 mL per liter) to the
final spray solution to ensure maximum leaf coverage and
absorption. This additional surfactant enhances uptake without
phytotoxicity when concentrations remain below 0.2%. (3)

Application Timing and Frequency

Seedling stage: Apply once at 4-8 days after emergence for
leafy greens in short-cycle production. A single early
application is often sufficient for lettuce. (1)

Vegetative and reproductive stages: For fruiting crops like
tomato and cucumber, apply weekly starting 4 weeks after
transplant and continuing through flowering and early fruit
set. Three to five applications total are typically used. (2)

(3)

Application method: Apply using a hand sprayer or backpack
sprayer with a cone nozzle, ensuring complete leaf coverage
including undersides. Apply in early morning or late afternoon
to maximize absorption and minimize evaporation. Spray until
runoff just begins.
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Reported Effects Across Crops
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Mechanisms and Considerations
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Environmental and genetic factors influence response
magnitude. Tolerant cucumber genotypes showed larger yield
improvements than sensitive ones. (3) Season, light intensity,
and nutrient status affect outcomes.

Triacontanol enhances stress tolerance, particularly to
salinity and drought, by improving antioxidant enzyme
activity, maintaining membrane integrity, and regulating
osmotic adjustment. (3) (4) This makes it especially valuable
in recirculating hydroponic systems where EC can drift upward.

Practical Guidelines

» Test on a small number of plants before scaling to full
production.

- Keep application rates within published ranges. More 1is
not better with triacontanol.

= Maintain consistent spray timing rather than irregular
high-dose applications.

»Store stock solutions away from light and heat to
preserve activity.

»Use analytical-grade triacontanol from reputable
suppliers (minimum 90% purity).

= Combine with sound nutritional management; triacontanol
is not a substitute for balanced feeding. Triacontanol
is not a replacement for proper nutrition, irrigation,
environmental conditions or media management.

Properly formulated and applied, triacontanol provides
measurable improvements in productivity and stress tolerance
across major soilless crops. The citations above offer
detailed protocols and results for those wishing to implement
this growth regulator in commercial or research settings.
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