Vetiver Grass- A sustainable natural solution for clean fresh air

Vetiver grass root is a remarkable part of an incredibly useful plant. It's not just a root;

it's a deep, dense, and aromatic system that provides a wide range of environmental,
agricultural, and commercial benefits.

A comprehensive breakdown of the Vetiver grass root.

e ™o

The Plant: Chrysopogon zizanioides

First, it's crucial to distinguish the specific plant. The valuable "Vetiver grass" is

Chrysopogon zizanioides, often known as "Khus." It's sterile and non-invasive, which is
key to its usefulness.

Key Characteristics of the Root System

1. Massive Depth: The roots can grow incredibly deep, 3-4 meters (10-13 feet) in the
first year, and have been recorded to reach up to 5-8 meters (16-26 feet) under
ideal conditions. This is its superpower.



2. Fine and Dense Network: The roots are not thick taproots but a massive, dense
mat of fine, fibrous roots. This creates a huge surface area underground.

3. High Tensile Strength: The roots are very strong and resistant to breaking, which
is essential for its soil-binding properties.

Primary Uses and Applications

The uses of vetiver root can be divided into two main categories: the live root
system for environmental engineering and the harvested root for its essential oil
and other products.
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A. The Living Root: "The Vetiver System" for Environmental Engineering:
This is where the root's physical structure is used.

e Erosion Control: The dense root mat binds the soil tightly, effectively
preventing soil erosion on slopes, riverbanks, and embankments. It's a
natural, living alternative to concrete retaining walls.

e Slope Stabilization: It stabilizes steep slopes, preventing landslides and
gully formation.

e Phytoremediation: The roots are excellent at absorbing and filtering
pollutants from soil and water, including:

o Heavy Metals: Like nitrates, phosphates, and pesticides from
agricultural runoff.

o Wastewater Treatment: Used in constructed wetlands to clean
contaminated water.

o Soil and Moisture Improvement: The deep roots break up soil from
thousands of years ago, allowing water to infiltrate and recharge
groundwater. They also bring up deep-seated nutrients to the
surface.

B. The Harvested Root: Commercial and Artisanal Uses: Once harvested (usually after
18-24 months), the roots are used for:

e Vetiver Essential Oil: This is the most valuable product. The oil is
extracted through steam distillation of the dried roots.
o Aroma: Deep, rich, smoky, earthy, and woody. It's a cornerstone in
perfumery, providing a long-lasting base note in many famous
fragrances.




o Uses:
e Perfumery: As a fixative to make scents last longer.
e Aromatherapy: Highly prized for its calming, grounding, and

stabilizing properties. It's often used to alleviate anxiety,
stress, and insomnia.

e Skincare: Used in cosmetics for its potential
anti-inflammatory and antioxidant properties. It can help with
acne, scars, and wound healing.

e Vetiver Root Mats and Blinds:
o The roots are woven into mats, blinds, and screens.
o When sprinkled with water, they release a fresh, sweet, earthy scent
that cools and perfumes the air. This is a traditional and natural

air-cooling method in tropical countries like India.

e S

e Potpourri and Sachets:
o Dried root shavings are used in potpourri and sachets to scent linen

closets and drawers, acting as a natural moth repellent.




Summary of Benefits

Application Primary Benefit How the Root is
Used

Erosion Control Binds soil, prevents loss Live root system

Slope Prevents landslides Live root system

Stabilization

Water Filtration Removes pollutants Live root system

Essential Oil Perfumery, Aromatherapy Harvested & Distilled

Mats & Blinds Natural air cooling & scenting Harvested & Woven

Soil Improvement Breaks 1000 of years of hardened soil,, Live root system

improves water infiltration

Conclusion
Vetiver grass root is far more than just a part of a plant. It is

An ecological engineer that protects and rehabilitates land.

A perfumer's treasure that provides a unique and enduring fragrance.

A traditional artisan material used for natural cooling and home products.
A therapeutic agent in aromatherapy and skincare.

Its deep, strong, and aromatic nature makes it one of the most versatile and
sustainable resources in the plant kingdom.



Sustainable air conditioning solution using vetiver root

Using vetiver root for air conditioning is a brilliant, ancient, and highly sustainable
technique that is being revived in many ways. It's a form of passive evaporative cooling
that leverages the natural properties of the vetiver root.

Here's a detailed explanation of how it works and how you can implement it.
The Core Principle: Evaporative Cooling

The system doesn't use compressors or refrigerants. Instead, it uses the simple physics
of evaporation:

e When water evaporates, it absorbs heat energy from its surroundings, thereby
cooling the air.

e Vetiver root enhances this process dramatically due to its unique physical
structure.

Why Vetiver Root is Perfect for This

1. Extreme Porosity: The root system is not a solid taproot but a massive, dense
mat of thousands of fine, hairy rootlets. This creates a huge surface area for
water to adhere to and evaporate from.

2. Natural Aromatic Coolant: The roots contain vetiver essential oil, which has an
inherent cooling sensation (like how mint feels cool). When water evaporates
from the roots, it carries this earthy, sweet scent into the air.

3. Sustainability: It's a natural, biodegradable, and renewable material. The grass
requires very little water to grow and is harvested without harming the plant
long-term.

How to Implement

There are several ways to use vetiver, from simple DIY projects to integrated
architectural designs.



Method 1: The Vetiver Curtain or Blind (Simplest & Most Common)

This is the most direct application, perfect for cooling a defined space.

e What you need: A vetiver root mat or blind (often sold as "khus-khus tatties" in
South Asia).
e How it works:

1. Installation: Hang the vetiver mat over a window, doorway, or porch
opening where the prevailing breeze enters the building.

2. Wetting: Gently sprinkle or spray water onto the mat. A simple drip
irrigation system with a timer can automate this.

3. The Process: As the outside air is pulled through the damp, porous vetiver
curtain, the water evaporates. This process cools the air and infuses it
with a fresh, earthy fragrance before it enters the room.

e Effectiveness: Can reduce the incoming air temperature by 5-15°F, depending on
the local humidity. It works best in hot, dry climates.

Method 2: The Vetiver Roof Cover (For Terraces and Roofs)

This method is excellent for preventing direct heat gain through the roof, which is a
major source of indoor heat.

e What you need: A layer of vetiver mats.
e How it works:

1. Installation: Spread the vetiver mats over a flat, concrete roof or terrace.

2. Wetting: Keep the mats consistently damp by sprinkling water a few times
a day.

3. The Process: The sun's energy, instead of heating the concrete slab, is
used to evaporate water from the vetiver layer. This creates a constant
cooling effect on the roof surface, reducing the heat transferred to the
rooms below.

Method 3: Integrated Architectural Design (Advanced)

For new constructions, vetiver can be incorporated into the design itself.

e Double-Wall Facade: Create a cavity wall where the outer layer is a vetiver screen.
Water is trickled down this screen, creating a cooling curtain for the entire
building facade.



e Cooling Towers: Design a "wind catcher" or cooling tower where incoming air is
first drawn through a wet vetiver matrix, cooling it before it descends into the
living space.

Benefits Compared to Conventional AC

Feature Vetiver Root System Conventional AC
Energy Zero electricity (for passive use) High electricity consumption.
Source or minimal for a water pump.

Refrigerants

None. Use water.

Uses HFCs, which are potent

greenhouse gases.

Carbon Very low to zero. Very high.

Footprint

Air Quality Improve it. Releases negative ions, Can dry out air and circulate
adds a natural fragrance, and acts dust/allergens if filters are dirty.
as an air filter for dust.

Cost Very low initial and operational High initial purchase and high
cost. operational cost.

Aesthetics Natural, earthy, creates a tranquil, Artificial, can be noisy.

& Feel fragrant environment.

Limitations and Considerations

e Humidity Dependent: Effectiveness decreases as ambient humidity rises. It
works best in dry heat.
e Maintenance: The mats need to be kept damp and will eventually need
replacement (typically every 2-3 seasons).



e Airflow Required: It requires a natural breeze or a low-energy fan to pull/push air
through the wet screen for best results.

e Cooling Capacity: It cannot achieve the low, precise temperatures of a modern
AC unit. It's for comfort cooling, not deep refrigeration.

Conclusion

A vetiver root air conditioning system is a perfect example of biomimicry and
sustainable design. It's not just an alternative cooler; it's a way to create a healthier,
more natural, and sensory-rich living environment.

For anyone living in a hot, dry climate looking to reduce their energy bills and carbon
footprint, hanging a simple vetiver curtain is one of the most effective and beautiful
sustainable cooling solutions available.

Environmental Tolerances

Vetiver grass is not evergreen in climates with freezing winters, but its root system is
surprisingly cold-hardy. Its true legendary hardiness lies in its ability to withstand
extreme heat, drought, flooding, and a vast range of soil conditions, making it one of the
toughest and most versatile plants for environmental restoration and sustainable
landscaping.

Vetiver is remarkably tough in other ways:

e Soil pH: It can grow in a very wide range, from pH 3.0 (highly acidic) to pH 10.0
(highly alkaline).

e Soil Type: It can grow in very poor, rocky, and saline soils where other plants
struggle.

e Flooding: It can withstand prolonged periods of waterlogging and even complete
submergence.

e Fire: If burned, it readily resprouts from its deep, protected root crown.

Hardiness Summary Table

Factor Hardiness Level Notes




Cold
(Foliage)

Low

Killed by hard frost (28°F / -2°C).

Cold (Roots)

Moderate-High

Survives winter in ground in Zones 7b-11.

Well-drained soil is critical.

Heat Very High Tolerates temperatures >120°F (50°C).

Drought Very High (once Deep roots access sub-soil moisture.
established)

Flooding Very High Tolerates waterlogging and submergence.

Soil pH Very High Grows in pH 3.0 to 10.0.

Poor Soil Very High Grows in infertile, rocky, and saline soils.

IMPORTANT INFORMATION:

The green shaft (leaf blades) of vetiver grass is not considered edible for humans. It is

not toxic or poisonous, but it is not palatable or suitable for consumption.

Here's a detailed breakdown:

Why it is Not Eaten

1. High Silica Content: Like many tough, fibrous grasses, vetiver leaves contain a
high amount of silica. This makes the leaves:

o Extremely fibrous and rough.

o Very difficult for humans to chew and digest.
o Anirritant to the digestive tract if consumed in any significant quantity.
2. Lack of Nutritional Value: The leaves offer very little nutritional benefit to
humans. They are not a source of calories, protein, or vitamins in a form we can

access.



3.

Practicality: They are simply too tough and sharp. Attempting to eat them would
be like trying to eat the blade of a tough ornamental grass—it's not feasible.

Comparison of shaft with the Root

It's crucial to distinguish the leaf from the root:

The Root is Also Not Eaten: The vetiver root itself is a dense, woody, and fibrous

mass. It is not eaten as a vegetable.
The Root is Used for Flavor and Aroma: However, the root is highly valued for its
essential oil, which is used as a flavoring agent in:
o Foods: As a natural flavor in ice creams, baked goods, and beverages.
o Drinks: Notably, it is used to flavor certain syrups and in the traditional
Indian drink "khus sherbet," where the essence is used, not the root
material itself.

So, while the root provides a safe and prized flavor, you would not actually consume the
physical root or the leaf.

Edible Uses for the Vetiver Plant

While the grass itself isn't food, it plays a vital role in food production:

Forage for Livestock: When young and tender, vetiver grass can be used as
forage for cattle, goats, and sheep. However, as it matures, it becomes too tough
and fibrous even for most livestock, except perhaps for water buffalo which can
handle coarser material.

Mulch in Agriculture: The leaves are often cut and used as a high-quality,
long-lasting mulch in gardens and farms, helping to retain soil moisture and
suppress weeds around edible crops.

Protecting Crops: Its primary "food-related" role is through its use in soil and
water conservation, protecting farmland from erosion and helping to create a
more stable environment for growing actual food crops.



Plant Part Edible for Notes
Humans?
Green Leaf Blades No Too fibrous, high in silica, indigestible, and
(Shaft) unpalatable. Not toxic but not suitable for
food.
Roots No (as a Too woody and dense to eat.
vegetable)
Root Extract/Essence Yes (as a The steam-distilled essential oil and
flavoring) essences are used as safe, natural

flavorings in foods and beverages.

It is an excellent plant for erosion control, crafting, and its wonderful essential oil, but it
is not a forage grass for humans. Its value to the food system lies in its agricultural
benefits, not its digestibility.

Other use may be as insect repellant:

Vetiver grass is recognized as an effective insect repellent, particularly through the use
of its essential oil. However, the living plant itself has more limited repellent properties.

Here's a detailed breakdown:
1. Vetiver Essential Oil as a Repellent (Highly Effective)
This is the most potent and well-documented form of vetiver's insect-repelling power.

The oil, extracted from the roots, contains complex compounds that many insects find
aversive.



e Scientific Backing: Studies have shown that vetiver oil is effective against a
variety of insects, including:

o Mosquitoes: It is particularly effective against species like Aedes aegypti
(which carries dengue and Zika). Some studies show its repellency is
comparable to established repellents for several hours.

o Termites: Research has demonstrated that vetiver oil is toxic and repellent
to subterranean termites, making it a potential natural wood preservative.

o Ticks, Ants, and Cockroaches: It has shown repellent effects against these
common pests as well.

e How to Use the Qil:

o DIY Spray: Mix a few drops of vetiver essential oil with water and a
dispersant (like witch hazel or vodka) in a spray bottle. Shake well and
spray on skin, clothing, or around outdoor seating areas.

o Diffuser: Use an essential oil diffuser indoors to keep mosquitoes and
other flying insects out of a room.

o Carrier Oil Blend: Dilute the essential oil in a carrier oil (like coconut or
jojoba oil) and apply it directly to the skin.

2. Vetiver Root Mats and Sachets (A Traditional Method)

This is a practical and traditional application of its repellent properties.

e Moth Repellent: Dried vetiver root shavings are traditionally placed in sachets and
stored with woolens and linens to repel moths and other fabric pests. The earthy
scent acts as a natural deterrent.

e Cooling Mats: The woven vetiver root mats ("khus-khus tatties") used for
evaporative cooling also release a subtle scent that can help deter flies and
mosquitoes from entering a room or porch when the mat is dampened.
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