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MANAGEMENT AND USE OF VETIVER GRASS

IN SOIL NITROGEN AND WATER CONSERVATION

‘ ~ Associate Professor Dr Rachain Thlraporn
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MANAGEMENT AND USE OF VETIVER GRASS
IN SOIL NITROGEN AND WATER CONSERVATION

by

Associate Professor Dr. Rachain Thiraporn
Department of Agronomy, Faculty of Agriculture,
Kasetsart University

On May 24, 1993, His Majesty the King has summoned Prince Chakrabandhubensiri
Chakrabandhu to consult about holding a meeting of experts to conduct a study on Nitrogen
and Nitrogen Pollution and approaches to-handle this expected problem .

In response to His Majesty the King, Prince Chankrabandhubensiri Chakrabandhu has
purposed Professor Dr. Sanga Sabhasri, Chairman of the University Council and Professor
Dr. Sorasith Vacharotayan as coordinators in collecting data on nitrogen cycle and its adverse
effect on environment. This data will serve as a source of information for nitrogen use and
mending its adverse effect especially nitrate from decomposition of plant residues and animal
manure, which contaminate consumption water. Furthermore, it is worthwhile in looking .
for method to use this nitrogen in benefit of society instead of allowing it to go as runoff and
polluting the water sources.

To follow up this event, Secretary of Chaipatana Foundation has founded committee
to deal with these and has appointed Prince Chakrabandhubensiri Chakrabandhu as the
chairman of the committee; Professor Dr. Sanga Sabhasri as the vice chairman, and
Professor Dr. Sorasith Vacharotayan as the secretary and coordinator of the committee. The
members of the committee also include lecturers from Kasetsart University; Director of His
Majesty ’s Office; Director of the Administrative, Division Office of the Royal Development
Project Board .

I am highly honoured to be appointed as a member of the committee as an expert on
vetiver grass and also assigned to collect data on "Management and Use of Vertiver Grass
in Soil Nitrogen and Water Conservation", The data on this topic is acquired from my work
on this grass as soil and water protection. And this will be a part of the whole report
presented to His Majesty the King. So I think that this data would be useful to those people
involved such as farmers and scholars as the same. So this data was distributed.

ool

(Assoc. Prof. Dr. Rachain Thiraporn)

Chairman,

Kasetsart University Vetiver Grass Research and Development Project,
Initiated by His Majesty

September 1993



Introduction

Nitrogen in form of nitrate in soil plays an important role in plant growth and plant
production. Application of urea or other mineral fertilizers with ammonium as components
as well as decomposition of plant and animal residue resulted in increase of nitrate in the
soil. This nitrate is subject to loss from the soil through percolation or/and soil erosion by
runoff and wind erosion. This is due to lack of soil cover. All these phenomenons might
lead to nitrate polluting in natural water sources such as streams, canals, reservoirs and
rivers, which are used as domestic water. Therefore, a search for an approach or packages
to deal with this problem are necessary such as a contour of vetiver grass to prevent runoff
of surface soil in steep slope areas. This practice would also improve moisture and nutrient
retention, especially nitrogen, to be available to plant instead of going through percolation.

1. Loss of Surface Soil and Soil Nutrients

Surface soil is the crucial source of nutrient necessary for plant growth and
production. Surface soil is resulted from decomposition of organic manure and incorporation
of transformed rocks and minerals. Surface soil of newly cultivated land is usually
accumulated with organic manure and prosperous with nutrients for both plants and soil
organisms.

‘ Deforestation and cutting away soil cover is the main reason of soil erosion by surface
runoff and wind erosion. Furthermore, land without vegetative cover to protect soil and to
hold precipitation lead to nitrate contamination to natural water sources and uselessness in
agriculture.

Figure 1 Loss of surface soil and
nutrients owing to deforestation.
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When surface soil is carried away, nutrients in the soil are also lost. This resulted
not only in nutrient deficiency of plant but also soil and water pollution.

Department of soil development reported that agriculture in some steep slope area
resulted in soil loss of 8 to 15 tons/year. Elwell (1985) estimated that this phenomenon lead
to loss of nitrogen, phosphorus, and organic carbon of 24.1, 1.8, and 177.1 kilograms per
rai per year, respectively.

2. Prevention of Loss of Surface Soil and Water Run off

Owing to loss of soil nutrients from the soil mentioned above, it is necessary to find
a method to prevent nutrient loss from the soil as well as to avoid contamination -of nitrate
in the natural water sources. Soil cover which either vegetative or other materials such as
reforestation, crop rotation or mulching could solve this problem. Growing plants in contour
as well as terracing will decrease soil erosion especially with vetiver grass which has certain
character to serve this purpose. Vetiver grass when grown as a contour or terrace acts like
a natural wall to prevent soil run off and hinder the run off the water. This also creates a -
sustainable and productive agriculture.

2.1  Use of Vetiver Grass in Conservation of Soil Nitrogen and Soil Water

Vetiver grass (Vetiveria zizanoides Linn. Nash) is a perennial grass. It adapts well
to varying environments, and it is tolerant to drought. Vetiver grass is also efficient in
producing tillers. This enable it to act like a dense wall to stop soil and water runoff in steep
slope area. It also decreases the speed of the runoff and prevent erosion, eventually.

Vetiver grass has a fibrous root
system which are knitted together like
a net in the soil. It is calculated that a
well established crop of vetiver grass
in area of 1 rai has root weight of 280
kgs. Root of vetiver grass goes deeper
than other grasses. It is reported that
its root.could go down to 3 meters
below the soil surface. This makes
vetiver -grass capable of retention of
soil water and nutrients in soil. This
is. proved more efficient than other
grasses.

Figure 2 Vetiver grass




Planting vetiver grass in contour of steep slope area could act as a natural barrier for soil and
‘ water run off, and it is a cheapest
method in soil and water conservation. A
study in India, comparing two farming
practices, i.e., fallow land and land with
vetiver grass as contour, it is found that
in 3 yrs period fallow land lost soil 3.5
times as much as land with vetiver grass
at contour. It is supported by
experiment of IRRI in the Philippines.
Experiment conducted in Malaysia also
confirmed the efficacy of vetiver grass in
conserving soil and decreasing run off.
' . Moreover, growing vetiver grass as

contour in the steep slope areas also
' increased production of the main crop.

igur se of vetiver grass to
Figure 3 Use of vetiver g t
protect soil erosion.

Richard Grimshaw, an expert of vetiver grass of World Bank, has reported that
cultivation on steep slope area in the northern part of Thailand could result in loss of 16 tons
of soil per rai per year. Whilst the Department of land development reported that planting
cassava along with vetiver grass can reduce loss of surface soil as much as 6.4 times of that
planting cassava alone.

2.2. Growing Vetiver Grass to Conserve Soil Nitrogen.

Vetiver grass is easy in propagation. It can be propagated by use of its vegetative
tillers or vegetative parts.It also can be propagated by its aerial plant parts bearing aerial
roots. Tissue culture technique is also emploired to serve this purpose. Propagation with
seeds is unlikely, this is due to its infertile flowers. With good care, vetiver grass could grow
very fast and produce as much as tiller. This makes vetiver grass is a robust, tufted grass,
and it is also perennial grass, all these make vetiver grass good in protection of soil and
water runoff.

1. Preparation of seedling of vetiver grass.

Studies show that vetiver grass is a excellent barrier to prevent soil erosion. It can be
propagated by use of tissue culture technique; then after transferring the seedling into plastic
bags, they are ready for transplanted into the soil in contour to prevent soil erosion. It is
suggested that the seedling of vetiver grass with plant height of 20-25 cm is the right height
for transplanting into the soil.
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Figure 4 Propagation of vetiver grass

Propagation through vegetative tillers is conducted by digging tillers of a well
established one in the field. It is recommended to cut the stem to 20-30 cm; the root is also
cut to 5 cm. Then the tillers are divided into single tiller; and dry leaves are taken away.
Then the tiller are planted in hill, 2-3 tillers per hill; or either plant them in plastic bag; 1-3
tillers per bag with planting media of silt-loam soil mixed with either animal manure or other
organic manure. When the seedling in the plastic bag grow well and produce more tillers,
the seedling will be transplanted directly into the soil in contour, or divided into single tiller

and transplanted into the soil.

2. Preparing contour for vetiver grass

Figure S Planting vetiver grass
in soil conservation.

To plant vetiver grass in contour in order to
prevent  soil erosion and conserve plant
nutrients in steep slope areas, determination
of distance between contour in accordance
with the slope is conducted by the growers by
taking into account of degree in reducing
runoff and space for the main crops. For
purpose of planting vetiver grass as a live,
maintenance-free for embankment of stream,
canal, reservoir and watershed, vetiver grass
could be planted in either one row or two rows
with the hill distance of 10-15 cm.



3. Maintaining the contour of vetiver grass.

Vetiver grass grows well in natural environment. And it adapts well to various
environment. Very few pests are found affecting vetiver grass, either diseases or insects. So
it does not demand much attention. However, application of both organic and chemical
fertilizer during planting is suggested; however, it is depend on the soil condition; this will
encourage better growth as well as better tillering. After the vetiver grass had established
well, fertilization and watering are conducted once in a while.

A well grown vetiver grass is about 100-150 cm from the base to the leaf tip.
However, vetiver grass grown as soil protection should be cut when the plant is 50 cm in
height; and the plant height of 20 cm is preferable. This cutting will encourage better
tillering.

3. Conclusion.

Deforestation and land cultivation for agricultural purpose, especially in steep slope
area, can not avoid runoff due to rainfall. Magnitude of runoff is depend on how steep the
land is as well as the type of soil and the kind of crop. Runoff results in loss of plant
nutrients, especially nitrogen in nitrate form. These nitrate can cause pollution when it go
into water source.

Vetiver grass processes dense and deep root system. Tillers of the vetiver grass in
contour of a slope areas as well as along the bank of the streams, canals or reservoirs will
reduce nitrate leaching into water sources, which is not only polluting the environment but
also harmful to human. Moreover, this practice also conserve plant nutrients for sustainable

cropping.
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