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The natural solution to a global problem

Based on the book Vetiver Roots: The Vetiver System Technology Hidden Half by Dr. Paul Truong

Introduction

When people look at plants, they usually focus on the visible parts above the ground:
leaves, stems, flowers, and fruits. Yet the true power often lies hidden in what we cannot
see - the roots. This is especially true for Vetiver grass (Chrysopogon zizanioides). This
tropical grass, native to India, has been valued for centuries for its fragrant roots that
produce oil used in perfumes and traditional medicine. In modern times, however, the
plant has acquired a new significance: as a natural technology to combat erosion, stabilize
soils, and purify polluted land and water.

The book Vetiver Roots: The Vetiver System Technology Hidden Half by Dr. Paul Truong
provides an in-depth description of Vetiver’s root system and explains why it is so unique
and useful. What makes this book stand out is that it is not only about the plant’s biology,
but also about its practical applications.

A key catalyst for the global spread of Vetiver technology was King Bhumibol Adulyadej of
Thailand. He was among the first to recognize that Vetiver could play a vital role in
addressing his country’s severe erosion problems. His support led to large-scale research
and demonstration projects. From Thailand, knowledge spread to dozens of countries,
supported by The Vetiver Network International. Today, Vetiver is globally recognized as a
powerful tool within so-called “nature-based solutions”: natural methods to address
social and environmental challenges.

Botanical basis and diversity

Vetiver belongs to the grass family (Poaceae), like sugarcane, maize, and sorghum. Within
the genus Chrysopogon several species are known, of which three are important for
practical use:
e Chrysopogon zizanioides (Indian Vetiver): the main and globally applied species,
especially the southern cultivar which is sterile and thus non-invasive.
e Chrysopogon nigritana (African Vetiver): used in parts of West Africa.
e Chrysopogon nemoralis (Southeast Asian Vetiver): of regional importance but less
suitable for large-scale use.



Indian Vetiver is further divided into a northern and a southern type. The northern type
produces abundant seed and is less suitable for ecological applications because it can
spread uncontrollably. The southern type produces very little seed, is propagated
vegetatively, and is therefore ideal for large-scale planting.

The name “Vetiver” derives from the Tamil word vettiver, literally meaning “roots that
grow downward.” This perfectly describes the essence of the plant: a root system deeper
and stronger than almost any other grass.

In recent decades, so-called “designer genotypes” have also been developed: specially
selected lines for oil production, soil restoration, or carbon storage. These have further
increased Vetiver’s versatility.

The root system of Vetiver

De kern van de Vetivertechnologie ligt in de wortels. In tegenstelling tot de meeste
grassen, die oppervlakkige en horizontaal uitlopende wortels hebben, groeien de wortels
van Vetiver recht naar beneden. In het eerste jaar kunnen ze al tot drie meter diep reiken,
en in tropische omstandigheden zelfs tot vijf meter.

The core of Vetiver technology lies in its roots. Unlike most grasses, which have shallow
and horizontally spreading roots, Vetiver roots grow straight downward. In the first year,
they may reach three meters, and in tropical conditions even five meters deep.

Key features of this root system are:

o Vertical depth growth: the roots act like natural anchors, stabilizing soil and
preventing slopes or riverbanks from collapsing.

e Strength: the roots have very high tensile strength, significantly increasing soil
shear strength.

o Durability: a Vetiver plant can live and function for decades, making plantations
long-lasting with minimal maintenance.

o Stress tolerance: Vetiver survives extreme conditions, from drought and heat to
prolonged flooding and high concentrations of salt or metals.

o Chemical uptake: the roots absorb heavy metals, fertilizers, and pesticides, and
can even help treat polluted wastewater.

This combination of mechanical and ecological properties makes Vetiver unique in the
plant world.



Growth and adaptation to conditions

Vetiver roots continually adapt to their environment. In drought, they grow deeper into the
soil seeking water. During floods, they develop air channels (aerenchyma) that transport
oxygen from above-ground parts to the roots. In saline soils, they tolerate salt and
continue to grow. In soils contaminated with heavy metals such as lead, cadmium, or
arsenic, the roots absorb these substances and help remediate the site.

Even in compacted, hard soils, Vetiver roots can penetrate by adjusting their thickness and
growth force. Studies show that Vetiver often thrives where most other crops die. It is
therefore applicable across climates: tropical, subtropical, and even temperate.

Applications in bio-engineering

One of the most important application areas of Vetiver is bio-engineering: the use of living
plants to protect soils, waterways, and landscapes.

Slope and embankment stabilization
Vetiver is widely used in road, railway, and dam construction. Its deep roots anchor the soil
and increase stability, preventing landslides and erosion.

Riverbank protection
Along rivers and streams, Vetiver prevents bank erosion. Its roots hold sediment and
reduce the force of flowing water.

Erosion control in agriculture

Farmers plant Vetiver hedgerows along contour lines on slopes. These hedges slow runoff
and trap fertile soil. The result is higher yields, less erosion, and improved water
management.

Protection under wet conditions
In flooded areas and along irrigation canals, Vetiver survives where other plants die. It
stabilizes dikes and waterworks and helps combat salinity.



Applications in phytoremediation

Beyond mechanical stability, Vetiver offers chemical benefits: it cleans soil and water.

Heavy metals
Vetiver can absorb and store lead, cadmium, mercury, and arsenic in its roots and leaves,
making it suitable for mining and industrial sites.

Wastewater
In wastewater treatment, Vetiver roots absorb nitrogen, phosphorus, and organic
compounds, functioning as a natural filter.

Agricultural chemicals
In farming regions, Vetiver reduces the leaching of fertilizers and pesticides, helping keep
waterways clean.

Landfills
Vetiver can be used to absorb leachate from dumps, preventing pollution of groundwater
and surface water.

Climate adaptation and environmental applications

Vetiver also helps to mitigate and adapt to climate change.

Carbon sequestration
Thanks to its deep root system, Vetiver stores large amounts of carbon in the soil,
comparable to young forests.

Drought and flood resilience
Vetiver survives both extreme drought and prolonged flooding, making it a climate-
resilient crop even under changing conditions.

Restoration of degraded land
Vetiver is used in reforestation, post-mining rehabilitation, and regeneration of overgrazed
land. It prepares soils for recolonization by other species and reactivates ecosystems.



Socio-economic and cultural applications

Vetiver also provides valuable co-benefits.

Essential oil
Vetiver roots contain a fragrant oil used in perfumes and aromatherapy. India and Haiti are
key producers.

Handicrafts
In many countries, Vetiver roots and leaves are used to make mats, baskets, and roofing,
providing extra income for rural communities.

Fodder and biomass
The above-ground parts can be used as animal fodder or as biomass for biofuel
production.

Social value
In many developing countries, Vetiver helps communities make their land safer and more
productive, while creating new income opportunities.

Successful applications worldwide

The effectiveness of Vetiver is demonstrated by numerous real-world projects. In China,
Vetiver hedgerows stabilize highway slopes as a green alternative to concrete. In India,
Vetiver protects the banks of the Ganges and Brahmaputra, helping farmers keep their
fields. In Vietnam, it strengthens dikes in the Mekong Delta against flooding and salinity.
In Ethiopia, coffee farmers use Vetiver hedges to reduce erosion and increase yields.

In Australia, Vetiver projects have been highly successful for municipal wastewater
treatment and erosion control on farmland. In South Africa, Vetiver stabilizes landfills and
absorbs pollutants. In Brazil, it restores former mining sites, bringing back vegetation and
biodiversity.

In Europe, interest is growing. In Spain, Vetiver is used for erosion control in Andalusia
and to protect olive groves and vineyards. In Italy, projects have begun using Vetiver for
landscape restoration and slope stabilization, particularly in Tuscany. In France, trials
explore Vetiver as a natural solution for agricultural pollution. And in Greece, Vetiver is
tested as coastal protection against erosion and salinity.

Together, these examples show that Vetiver works worldwide, across climates and
contexts. It is a universally applicable, green technology.



Conclusion

Vetiver is more than a plant: it is a system. Its roots - the hidden half - make it a natural
tool in the fight against erosion, pollution, and climate change. It is low-cost, durable, low-
maintenance, and often provides added benefits such as higher yields, cleaner waterways,
and new income opportunities.

The future of Vetiver lies in wider use as part of international climate and sustainability
strategies. While the world searches for effective “nature-based solutions,” Vetiver stands
ready as a proven, robust, and versatile option. Whether it is along the banks of the
Ganges, the highways of China, the coffee farms of Ethiopia, or the vineyards of Andalusia
- everywhere Vetiver demonstrates its strength.
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