
Journal of Civil Engineering and Environmental Technology 
p-ISSN: 2349-8404; e-ISSN: 2349-879X; Volume 5, Issue 4; April-June, 2018, pp. 246-248 
© Krishi Sanskriti Publications 
http://www.krishisanskriti.org/Publication.html 
 
 

Vetiver Grass for Slope Protection:  
A Critical Review 

Puneet Srivastav1, Dr. Sneha Gupta2 and Rishabh Srivastav3 

MMMUT, Gorakhpur, Utter Pradesh  
E-mail: 1puneetsri123@gmail.com, 2rishabhsri999@gmail.com 

 
 
Abstract—Slope failure and landslide are mainly caused by erosion 
and mass movement of soil from the toe. Slope failures are seen to be 
often in Uttrakhand. Various technique for slope protection like as 
chemical and Mechanical. From an entirely monetary perspective, 
cost of implication of these issues is high, and the state spending plan 
for such works is never adequate which limits inflexible basic 
assurance measures to the most intense areas, never to the full length 
of bank. From an entirely monetary perspective, cost of implication 
of these issues is high, and the state spending plan for such  
 
Works is never adequate which limits inflexible basic assurance 
measures to the most intense areas, never to the full length of bank. 
Many countries are adopting this technique very successfully. 
 
Vetiver grass is well known as khus in india (Vetiveria zizaniodes L.). 
Vetiver grasses have many advantage like-oil extraction, fragrance, 
erosion control of soil etc. Main objective of this research is slope 
protection by Vetiver Grass. Use of vetiver grass in stabilizing road 
embankment against rain cut erosion has been investigated. 
 
Vetiver grass have found very effective in-Water disintegration 
control in farming terrains, for example, surge disintegration control 
Darling Downs. Also, late research on the utilization of vetiver grass 
to control disintegration of channels in corrosive sulfate soils and to 
enhance water quality will be talked about.  
 
Keywords: slope protection, root, root strength, vetiver grass, 
erosion, soil. 

1. INTRODUCTION 

Vetiver system based (VS) depends on the utilization of 
Vetiver grass (Vetiveria zizanioides L). it’s was first 
developed by world bank for soil and water conservation in 
India in the 1980’s. From the ancient time it’s known as khus 
in India. Utilized for different purposes: for fragrances, 

solution and as a helpful soil binder. 
Be that as it may, it was for the most part planted around rice, 
along streams, and next to trenches and lakes to fortify the 
banks and keep the land from crumbling into the water (NRC, 
1993). Vetiver grass has a quick development pace and has 
solid mass roots. Vetiver is an extraordinary plant; has 
extensive variety of qualities, minimal effort prerequisites and 

simple applications. In numerous examinations and 
applications it is discovered that Vetiver plant viably forestalls 
erosion. Potential clients of Vetiver grass utilize this plant 
species in adjustment of expressway inclines, water system 
and waste, underground water, mining, and for lessening the 
contamination. Vetiver plants can be utilized as a part of; 
repositories, dams, gardens, pools that contain angles, 
expressway inclines, and to avert avalanches at peaks. Vetiver 
grass lessens precipitation spillover by 70% and dregs by 90% 
in view of minimal effort, work concentrated with high 
advantage/cost proportion. Youthful leaves of Vetiver grass 
are great wellspring of nourishment for creatures while old 
leaves are useful for paper mash, mulch, fuel, manure, rooftop 
cover, expressions. Underlying foundations of this plant are 
useful for sweet-smelling oils, drugs and for pesticide. 

Since 1989, World Bank, Vetiver Network and South China 
Institute of Botany (SCIB) has been exploring different 
avenues regarding Vetiver grass plants and had 
accomplishment in disintegration aversion and repairing of 
ridge biological communities with Vetiver grass. With a 
specific end goal to extend and spread their prosperity, in 
1995, SCIB and GuangDong Provincial Highway and 
National Highway (National Highway No: 105) concurred on 
a participation of planting Vetiver grass on roadway inclines 
to forestall avalanches. It developed that the elasticity of 
vetiver roots is as solid as, or much more grounded, that of 
numerous hardwoods. Truth be told, in view of its long (2-3.5 
m) and monstrous root systems which are additionally quickly 
developing (functionable in just 4-6 months), it is superior to 
anything numerous sorts of trees which typically take 2-3 
years to be powerful. 
2. EROSION CONTROL BY VETIVER GRASS 

In India on editing land with 1.7% slant, Vetiver form fences 
lessened spillover (as level of precipitation) from 23.3% 
(control) to 15.5%, soil misfortune from 14.4 t/ha to 3.9 t/ha 
and sorghum yield expanded from 2.52 t/ha to 2.88 t/ha over a 
four year time span. Overflow from the Vetiver plots was just 
44% of that of the control plots on 2.8% incline and 16% on 
0.6% slant. In respect to control plots, normal diminishments 
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of 69% in overflow and 76% in soil misfortune were recorded 
from Vetiver plots (Rao et al. 1992). 

3. SLOPE PROTECTIONS BY VETIVER GRASS 

Vetiver grass' morphological, physiological and environmental 
qualities including its resilience to exceedingly antagonistic 
developing conditions give an exceptional bio-designing 
apparatus for arrive adjustment, soil disintegration and residue 
control. The primary explanations behind incline shakiness are 
surface disintegration and basic shortcoming of the incline. 
While surface disintegration frequently prompts rill and chasm 
disintegration, basic shortcoming will cause mass 
development or landslip. Land aggravation by development 
exercises has brought about soil disintegration increments 
from two to 40 000 times the preconstruction rates with 
residue being the important transport component for a scope of 
toxins entering water. 

As said in the presentation, as vetiver turns out to be all the 
more generally embraced all inclusive, the execution should 
be enhanced as per rehearse on the ground. Sanguankaew et 
al. (2003) portray the experience of the Thai Department of 
Highways in executing the vetiver slant assurance chips away 
at rocky interstates in the North, Northeast and South 
Thailand. As said in the paper, as vetiver turns out to be all the 
more generally embraced all inclusive, the execution should 
be enhanced as per rehearse on the ground. Sanguankaew et 
al. (2003) portray the experience of the Thai Department of 
Highways in executing the vetiver slant assurance chips away 
at rocky interstates in the North, Northeast and South 
Thailand. On farmlands where geography is generally delicate 
or moving with around 10-15% angle; however,there are 
incidental occasions where soak inclines might be 
experienced, for example, banks of fish cultivate lakes in 
Northeast Thailand. With their dirts being sandy and saline, 
disintegration is a noteworthy issue, with dregs tending to 
make lakes shallower and water quality poorer. By presenting 
3 lines of Songkhla-3 ecotype vetiver on a 45-degree inward 
lake bank, at 30 cm separating between lines, it was 
discovered (Panchaban et al., 2003) that dirt residue have 
essentially lessened and in this manner achieve better water 
quality. 

4. SLOPE STABILIZATION AND ROOT STRENGTH 
OF VETIVER GRASS 

Before we dig into the quality of vetiver attaches and their 
commitment to slant solidness, it is fundamental to 
characterize the 2 sorts of slips or mass developments that 
portray security issues. Slips or slides on inclines fall into 2 
classes: profound situated and shallow situated. Profound 
situated issue is geotechnical or geographical in nature. It must 
be tended to considering slant geometry, soil quality, climatic 
condition, groundwater attributes, and so forth and can be 
found out by incline dependability investigation. For shallow-
situated slip or shallow mass development (Gray and Leiser, 

1982), the issue is to some degree hard to measure. Shallow 
slips of 1-1.5 m, then again, include the lion's share of issues 
looked by a great many people after incline arrangement, 
particularly in locales with drawn out and high precipitation. 
An elective arrangement, as specified in the Introduction, is to 
depend on vegetation, for this situation.vetiver, to help 
reinforce the surficial 1-1.5 m layer that is inclined to 
slippage. How vetiver establishes help in the reinforcing the 
external zone is clarified diagrammatically underneath (Fig. 1) 

 

Fig. (1) Slope protection by vetiver grass 

At the point when vetiver roots connect with the dirt in which 
it is grown, another composite material containing roots with 
high rigidity and attachment implanted in a grid of lower 
elasticity is formed.Vetiver roots strengthen dirt by exchange 
of shear worry in the dirt framework to ductile incorporations. 
At the end of the day, the shear quality of the dirt is upgraded 
by the root framework (Styczen and Morgan, 1995). As said in 
the presentation, vetiver roots are extremely solid with high 
mean rigidity of 75 MPa or around 1/sixth of quality of gentle 
steel. At the point when the thick and enormous root systems 
act as one, they look like the conduct of soil nails regularly 
utilized as a part of structural designing works. With its 
natural energy to enter through hardpans or rough layers, the 
activity of vetiver attaches is analogically compared to 'living 
soil nails' by the creator (Hengchaovanich, 1998). As is self-
evident, vetiver has the most elevated quality of all grasses. Be 
that as it may, some divergence between his discoveries and 
the creator's for vetiver can be clarified by method for root 
measurements. In the creator's quality versus measurement 
bend, the quality got from 0.66 mm distance across is around 
80 MPa, being genuinely near his outcomes. Tragically that 
Cheng et al. did not give the root lengths of the grasses, as did 

Ke et al.(2003) in his paper under audit. 
5. TENSILE ROOT STRENGTH 

Elasticity and shear quality of vetiver roots. Research directed 
by Hengchaovanich and Nilaweera (1996) demonstrated that 
the elasticity of vetiver roots increments with the lessening in 
root breadth. The elasticity of vetiver roots shifts between 40-
180 Mpa for the scope of root breadth between 0.2-2.2 mm. 
The mean outline elasticity is around 75 Mpa (proportionate to 
roughly one 6th of mellow steel) at 0.7-0.8 mm root 
measurement, which is the most widely recognized size for 
vetiver roots. This demonstrates vetiver roots are as solid as, 
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or much more grounded than that of numerous hardwood 
species, which have been demonstrated positive for root 
support in soak slants. In a dirt piece shear test, the root 
infiltration of a two year old vetiver fence with 15cm plant 
dividing can build the shear quality of soil in neighboring 50 
cm wide strip by 90% at 0.25 m profundity. Vetiver can 
develop vertically on slants more extreme than 150%. It is 
more quickly developing and bestows greater support, 
improving it a possibility for slant adjustment than different 

plants. 
6. CONCLUSION 

Vetiver has generally been utilized as restorative and sweet-
smelling plants in numerous nations, particularly in Asia. As 
of late it has gotten far reaching acknowledgment just like a 
perfect plant for soil and water preservation and in addition 
natural insurance. It closes with the exchange on the principle 
target of planting vetiver, ecological ramifications, financial 
perspectives, and modern possibilities. 

A forestation is most proposed strategy for disintegration 
counteractive action applications yet this isn't sufficient alone. 
Make progress with plants decreases the dynamic vitality of 
rain drops, lessens surface spillover and win disintegration. 
Vetiver grass can be utilized to anticipate soil misfortunes on 
parkway slants and to settle inclines since its solid roots and 

vast crown improvement can decrease soil misfortune. 
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