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IntroductionIntroduction

1. 1. Adverse soils includeAdverse soils include
a.a. Acid sulfate soil: High acidity, Al andAcid sulfate soil: High acidity, Al and
MnMn

b.b. Saline soil: High soluble saltSaline soil: High soluble salt
c.c. Degraded gray soil: Acid, high inDegraded gray soil: Acid, high in
lateritelaterite and  and kaolinitekaolinite

d.d. Sandy, saline-Sandy, saline-sodicsodic soil in semi-arid soil in semi-arid
conditioncondition



･･ 2. Due to the above adverse conditions,2. Due to the above adverse conditions,
very few vegetation can be grown orvery few vegetation can be grown or
naturally grown on naturally grown on thsesthses soils soils

･･ 3. However VETIVER due to its special3. However VETIVER due to its special
morphological and physiological featuresmorphological and physiological features
can be grown on these soilscan be grown on these soils



ObjectivesObjectives

The main objectives of planting vetiverThe main objectives of planting vetiver
on these soils are:on these soils are:

1.1. Erosion control on transport andErosion control on transport and
irrigation infrastructure.irrigation infrastructure.

2.2. Improve productivity of these soilsImprove productivity of these soils
and the crops they supportand the crops they support



Sandy, saline-Sandy, saline-sodicsodic soil in soil in
semi-arid conditionsemi-arid condition

Objectives:Objectives:
･･ - Erosion control- Erosion control
･･ - Improving salinity and alkalinity of the- Improving salinity and alkalinity of the
soilsoil
･･ - improving soil organic matter and- improving soil organic matter and
crop yield, providing fodder forcrop yield, providing fodder for
livestock and compost for cropslivestock and compost for crops



Site CharacteristicsSite Characteristics

Soil texture:  96% sand
Alkaline: pH =10 to 1m depth
High in soluble  Ca and Na
Annual rainfall 300mm, hot (400) and dry wind in summer
Very poor natural vegetation and crops



Compacted layer
at 70cm depth

Ground water level

Although the ground
water level is only
700mm below surface,
plant roots can not
reach it because of the
compacted layer



 

Therefore this corn crop
could not survive without
irrigation or rain



BUT VETIVER GREW EXTREMELY WELLBUT VETIVER GREW EXTREMELY WELL
UNDER THE SAME CONDITONSUNDER THE SAME CONDITONS

  75 DAY OLD CROP  75 DAY OLD CROP



75 DAY OLD CROP PRODUCED 25T/HA OF75 DAY OLD CROP PRODUCED 25T/HA OF
FRESH LEAVESFRESH LEAVES

(800g FRESH LEAVES/ CLUMP ) ON THIS SOIL(800g FRESH LEAVES/ CLUMP ) ON THIS SOIL
WITHOUT RAIN OR IRRIGATIONWITHOUT RAIN OR IRRIGATION



AFTER 3 MONTHS VETIVER ROOTS REACHED 700MM,AFTER 3 MONTHS VETIVER ROOTS REACHED 700MM,
PENETRATING THROUGH THE COMPACTED LAYER.PENETRATING THROUGH THE COMPACTED LAYER.

REACHING THE UNDERGROUND WATER TABLEREACHING THE UNDERGROUND WATER TABLE

VETIVER
ROOTS AT
700MM

GRAPE
ROOTS
TO ONLY
200MM



IMPROVING SOIL pHIMPROVING SOIL pH

10.1410.149.799.797.847.8410.1210.1280-10080-100

10.1310.138.048.046.906.9010.1010.1060-8060-80

10.1610.167.307.307.627.629.829.8240-6040-60

9.629.628.038.037.897.899.679.6720-4020-40

9.669.669.459.458.028.029.729.720-200-20

NonNon
cultivatedcultivated
soilssoils

3 years3 years
afterafter
grapegrape
plantingplanting

3 months3 months
afterafter
vetivervetiver
plantingplanting

BeforeBefore
vetivervetiver
plantingplanting

SoilSoil
depthdepth
(cm)(cm)



IMPROVING SOIL EXCHANGEABLEIMPROVING SOIL EXCHANGEABLE
SODIUMSODIUM

(meq/100g (meq/100g ____T)T)

6.206.206.726.720.210.215.055.0580-10080-100

7.677.671.321.320.700.701.341.3460-8060-80

9.339.330.510.510.390.397.187.1840-6040-60

11.7811.780.080.080.750.754.814.8120-4020-40

7.707.702.122.120.400.402.532.530-200-20

NonNon
cultivatecultivate
d soilsd soils

3 years3 years
afterafter
grapegrape
plantingplanting

3 months3 months
afterafter
vetivervetiver
plantingplanting

BeforeBefore
vetivervetiver
plantingplanting

SoilSoil
depthdepth
(cm)(cm)



Fodder for livestockFodder for livestock



When   the green vetiver shoot and leaf was
composted and used for corn and grape crops,

yields improved markedly



Contrast between Vetiver and corn crops 2Contrast between Vetiver and corn crops 2
months after plantingmonths after planting



The reasons why there was so much
discrepancy in growth between Vetiver

and corn

• Once the penetrating and massive Vetiver roots
pierced through  the compacted gypsum layer it would
tap into the  underground water supply

• In contrast the corn plant can not do this because:
- its poorer root system.
- Even if its root could reach the underground

water supply, corn cannot tolerate the high pH and
saline water.

•  Resulting in very poor growth in the corn crop



As a result of this, farmers now planting vetiver withAs a result of this, farmers now planting vetiver with
their grape crop to benefit from vetiver soil chemistrytheir grape crop to benefit from vetiver soil chemistry

and water supply improvementand water supply improvement



Acid Sulfate SoilsAcid Sulfate Soils
Main Main objectives are erosion control on:

1. Transport and irrigation infrastructure.1. Transport and irrigation infrastructure.

2. Flood protection dikes on farm land2. Flood protection dikes on farm land

3. Flood protection dikes on rural3. Flood protection dikes on rural
population settlements.population settlements.



       

            Highly erodible
canal and dike
banks, and road
batter

 



Almost bare ofAlmost bare of
native vegetationnative vegetation



One month after plantingOne month after planting

•• Vetiver can be established and grew well onVetiver can be established and grew well on
these extreme acid sulfate soilsthese extreme acid sulfate soils



Erosion was reducedErosion was reduced
to 1/3-1/5 of theto 1/3-1/5 of the
level before vetiverlevel before vetiver
plantingplanting

Six months after plantingSix months after planting

Trapped sediment



•• No more erosionNo more erosion
and return of localand return of local
native vegetationnative vegetation
between vetiverbetween vetiver
rowsrows

15 months after planting15 months after planting



15 months after planting15 months after planting



Saline Saline SoilsSoils
For Sea Dike ProtectionFor Sea Dike Protection



A sea dike in the Mekong DeltaA sea dike in the Mekong Delta

Sea water intrusion

Mangrove



pH=7
EC=5.7mS/cm

pH=8
EC=11.1mS/cm

Native samphire

Eroded materials



12 months after planting12 months after planting



 

Three years after plantingThree years after planting



Degraded gray soilDegraded gray soil

Acidic, high in Acidic, high in lateritelaterite
and and kaolinitekaolinite



 

Concrete
part

Compacted soil
part

(90% kaolinite)



 



 



 



One year after planting, no more erosion on theOne year after planting, no more erosion on the
channel banks and the trees returnedchannel banks and the trees returned



One year after planting, the road stabilisedOne year after planting, the road stabilised

Thank you


