VETIVER (KHUS)

(Vetiveria zizanioides (L) Nash.)
Family-Poaceae

Vetiver ail isobtained by steam distillation of roots of vetiver (Vetiveria zizanioides). The
oil isone of the finest oriental perfumeswith a pers stent fragrance. The oil isused in the
manufacture of soaps, cosmetics,
perfumery, agarbathis, soft drinks; pan
masala etc. In blended perfumes ail of
vetiver acts as an excellent fixativesfor |
volatile compounds. It is known for its
cooling properties.
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It grows well in wastelands-sandy, . _4,,: ,
marginal land where conventional . 3 s
cropping is uneconomic. Vetiver is|* ; '
extremely hardy and can tolerate
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submergencefor aconsiderable period aswell aswithstand drought situation.

Cultivation of vetiver for 3-4 cyclesimproves sandy soilsto agreater extent and makesthem
suitablefor growing common agricultural cropsmore profitably.

Demand and Supply of vetiver oil

InIndiaaswell asthe World Market, thedemand for vetiver il isincreasing day by day dueto
itsunique odour, for whichitisused in both flavour and fragranceindustries. Onemorereason
for increasein demand isthat thisoil cannot be substituted with reconstituted oil and cannot be
made synthetically. It isused for Base-notein flavour and fragrance and the percent usagevaries
from 20-50% to 60-70 %. That meansit has enough market potential and thereisno doubt on
itsconsumption.

Theinterna demand particularly of Northern typeoil alwaysfallsshort of supply. Theworld
production of vetiver oil isaround 300 tons per annum of which Indiacontributes about 20-25
tons. Haiti, Indonesia(only Java), and Reunion produce most of theworld'svetiver ail.

InIndiaitiscultivated inthe states of Rgjasthan, Uttar Pradesh, Karnataka, Tamil Nadu, Kerala
and AndraPradesh, with anannual production of about 20 tonsof oil. Itsdemand for perfumes,
essence, attar, soap and a so asfood flavour etcisgreater than indigenous production. Quantity
wisethelndian vetiver ail, especialy North Indian originisconsidered to bethebest intheworld
market. The Indian consumption at present is about 100 tons and more than 80 % ismet by

import.
@
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Thevetiver oil from North Indian originisconsidered to bethe best in theworld market.
Improved varieties

KS-1 (Bharatpur type) an improved selection released by CIMAP is recommended for
commercial cultivationin Assam. Other improved varietiesare Gulabi, Dharaini and Kesar.

Soil and Climate

Vetiver growsin any type of soil but arich and fairly well drained loam is considered best.
Theloamy soils, which areloose in texture, areideal for root growth and harvesting aswell.

Vetiver plant also grows on a variety of problematic soils like waterlogged soils, sandy
soils and areas with high water table and flood prone. A luxuriant growth of healthier root
is obtained from plants growing under warm and damp conditions on rich, temporary
inundated, marshy land.

The Charlands of The Brahmaputraand its main tributaries and newly silted land that turned
otherwise unfit for most common agricultural crops may be identified as potential areasfor
vetiver cultivation. It grows best in areas with warm summer and well-distributed rainfall.

Propagation

Vetiver can be propagated by tillers and slips. Tillers take longer time for growing and
therefore, dlips are the better planting material for propagation. Preferably it is propagated
by dips. Plantsare cut at 25-30 cm above ground and dug out for preparation of dips. Theculms

aredividedinto dipswith 2-3tillers. Thesedipsare
jabbedintoground likeseedling. Althoughthegrowth | =« »
may bedow initidly, theplantsdevelop quickly once |+
rootsareestablished. Theplant respondstofertilizers [ . =
and irrigation with massivetillering, and each iller [ {4+

can be broken off and planted. s

Raising of initial nursery

A nursery should beset up preferably onlight soil so i .
that plants can be pulled up easily. For quick |
multiplication, nursery should bemanured liberally

by FYM or Compost @20-25 t/ha. DAP @75 kg/
hamay also beapplied at thetimeof plantingto encaouragefast tillering thedipsinthe nursery

should be planted at 30 x 30 cm apart. After second weeding urea @ 60 kg/ha may be top-
dressed. The multiplication rate could be about 80-100 in two stepsayear. Nursery raised on
300-400 sg. mareamay be sufficient for 1 hectareareawithin 6 months.
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Land preparation
Vetiver field should befree of perennial weeds and shrubs. After clearing, theland isdeep
tilled. With the onset of pre-monsoon shower final land preparation is done.

Field layout and bed formation
For uniform cropping and higher root yield thefields arelaid out into beds of convenient size.

Plantingtime

arprsherRiasierdetore MRntsakeer st
NeFreak kpaskted areasthe crop should beestablish

Planting

After divisoninto dipsthefibrousrootsarea so
removed leaving 5-8 cm from thebase of theroot.
Theseareplantedinlinesat 45 x 30 cm spacing.
Hat bed planting followed by ridging (after 30days
of planting) produceshigher rootsand essentid ail.

Panting isdonein holes 5-8 cm deep. The soil
aroundthedipsispressed firmly and leveled. From an average sized clump about 20-30 healthy

dipscan be obtained. One-hectare arearequiresabout 75,000 dipswhen planted at 45x 30 cm
eacing.

If plantingisdoneduring rainfreeperiod, field should beirrigated immediately after planting.
Manuringand fertilization

In poor soils40kg each of nitrogen, phosphorusand potassium per acreisapplied beforefinal
ploughing. In second year of crop growth 40 kg nitrogenistop-dressed after rainin June. Inthe
first year depending on soil fertility and crop growth 20 kg N may be top-dressed at about 4
months after planting. Depending on availability, the crop may be given 10-12 t/ac FY M or
compogt at planting supplemented with ureaone month after planting to stimulate growth.

Fertilizer requirement per crop cycle(18 months)/hectare
A fertilizer dose of 100kg N, 40 kg P,O, and 40 kg KO per hectareisrecommended.

Infertilizer form

Basd gpplication: Urea 90 kg
Single super phosphate (SSP) 250 kg
Muriate of potash (MOP) 67 kg
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Top-dressafter

4monthsof planting  Urea 45kg
In second year
During June Urea 87 kg

Intercultural operations

Initial growth of vetiver for first 60-70 daysisvery dow, henceinter row spacevirtualy remain
vacant allowinginfestation and faster growth of kharif weedswhich compete with crop plants
for light, moisture and nutrients. 2-3 weedingsat an interval of about amonth are needed durl ng

theinitial period of growth. Inthe second year oneweeg* _ﬁ s?gl( .H g
the harvesting and avoid of any root of weeds getting P 3 _,_-."f (“ =
b TR WA

e

mixed with roots of thecrop. '

'r?_.h -

Useof herbicides
Herbicide atrazine @ 0.5 kg ai/ha (50% ai) as pre- |
emergence to weed and before transplanting gives a %
weed free conditionfor first 75-90 days, after whichthe 3
crop isableto cover theground surface.

Earthingup
Earthing up after weeding isbeneficial to the crop. Earthing up encouragesroot growth at the
crown dueto better rhizospheric environment provided to the growing plants.

Shoot cutting

The cutting of aerial portion with commencement of winter (November) increasestillering and
consequently givesmorerootsper plant. Shoot cutting isdonetwiceduring thecrop cycle. Firgt
shoot cutting isdoneat 30 cm height in planting year to achieve regeneration for second year,
while second time cutting isdoneat 15-20 cm height before harvesting to facilitate digging of
roots.

Inter cropping:

Vetiver dipsare planted in rainy season at aspacing of 45x 30 cm. Thecrop growthininitial
stagesisvery dow andintersrow spaceremainsfreefor weed infestation, which grow at afaster
rate and compete with crop plants for moisture and nutrients. The open space can be used
efficiently for raising intercrop without affecting themain crop yield. Growing of early maturing
pulseslike green gram, blackgram, cluster bean (French bean) in kharif and toriaand coriander
inthe subsequent rabi season found to improve the productivity and a so give higher net profit
per unit timeand space. Cowpea, Dhaincha seed can be sownintherow spacesand incorporate
them after 50-60 daysof growth asgreen manure. Thiswill add organic matter, which ultimately is
helpful for better root growth.
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Planting on paddy field levees

Vetiver growswell onthefiedlevees, which can keepthem stabilized. To avoid shading effect the
foliagecanbetrimmedtimetotime. If plantedin July —-August with Sali rice, theroot will beready
for harvestin second year Nov-Deci.e., just after harvest of second crop.

Precaution

Vetiver by its nature grows best by theriverside. The economic part of thecrop isitsdug up
rootsupto adepth of 30-40 cm. Therefore, under any situation vetiver for itsroot production
should not be undertaken in areaswhere soil erosionisacommon feature. Though it can be
grown evenin erosion proneland with proper control measure. Harvesting should berestricted
tothecentra areaof thestanding crop, leaving thick, hedgelikeboundary linetotally undisturbed.

Diseases and pests

Black scaleinsect: Theblack scaleinsectsrarely move, the young nymphs settle and insert
their mouthparts. They suck the sap of the plant and thegrowthis checked and vigour isreduced,
ultimately the plant may die. Spraying of metasystox @ 0.04% will be effectiveto control the
scaleinsect.

Harvesting

Harvesting isdonein between 15-18 monthsto get fully devel oped root system and high quality
of ail. Harvesting earlier than 15 months after planting, theimmaturerootsyield oil of poor
quality with green earthy odour.

Properly devel oped somewhat thicker roots, yieldsan oil of better quaity anditsoptical rotation
and specific gravity arehigher, theodour fuller, richer, morelasting. Oilsderived from ol der roots
areusually of darker colour than the oilsdistilled from the younger roots. If therootsstay in
ground for over two years, theyield of oil diminishesconsiderably astheroot systemtendto
becomewoody and losein essential oil content and the oil becomesvery viscouswith adark
colour but of high quality. In general the crop isharvested after 15-18 monthsduring thedry
season from December to February for best quality ail. Oil content of root startsdecreasing after
20 monthsage considerably.

For harvesting, themoist areasaretaken up first. Thewater logged areas
become dry enough in February for digging up theroots. After February
dueto rising temperature, the soil becomeharder and makesdigging very
difficult. At thisstagethefiner roots stay inthe ground, which contain
moreoil resulting low yield per unit area.
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Characteristicsto determinecorrect harvesting age

Therootsthat possessthefoll owing characteristicshave good oil content. It should

1 expose ahard surface when the skinis peeled off

2. bethick, hard, long and wiry and

3. giveavery hitter tastewhen chewed
Digging
Thestem portioniscut at aheight of 15-20 cm and the clumpsare uprooted. About 50-60 % of
therootscome away with the clump when dig out by spade or tractor drawn singlediscleaving
therestinthesoil. The clumpsare beaten on apiece of log to remove earth adhering to theroots
and therootsare separated from the plantswith asharp knife. Asfar aspossible, re-digging the
s0il also callectstherootsleft inthe soil. Oneirrigation may begiven beforeharvesting tofacilitate
diggingif available. For mechanica harvesting adisc ploughwith singledisc mounted on atractor
can be used which uproot the rootsfrom 30-35 cm depth. This process saves manpower and
also givesabout 15 % higher root recovery over manua digging.

Thelength of therootsvariesfrom 10-35 cm according to the condition of growth, soil, climate
etcof thelocality. Thicker roots produce moreail. Very light or dmost whiteroots contain very
littleail.

Washing/ Cleaning

The harvested roots contain large quantities of earth sticking to them. Immediately after harvest,
therootsarewashed gently in clean running water to removethe adhering earth taking care so
that thefiner rootsarenot lost.

Drying

Thecleaned roots are spread on drying grounds. Therootsareturned over at regular intervals
until dry. During thisprocessforeign
matter if any isremoved fromthemass.
The cleaned and dried roots are sent
toditillery or storage shed wherethey
areallowedto mature. Dryingisdone
under shade for 1-2 days, which
improvesthe olfactory quality of the
essentid oil. Prolonged dryinginthesun | e s
reducestheoil yield. Dry rootscan be
stored in shadefor 60-70 dayswithout
loss of oil but quality improves

appreciably.

Water and steam distillation unit (Direct fired)
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Yield of roots

Theage, thesoil, climatic conditionsand a so the strain areimportant factorsgoverning theyield
of roots. On an average, 30-45 g/haof dry root isobtained under good management. At 0.4%
averagerecovery theail yield of 12-20 kg oil/hamay be obtained.

Digtillation

Theessential ail isextracted from theroots by steam distillation. Freshly harvested rootson
distillation give higher yield of oil than stored roots; theyield decreases progressively with the
period of storage.

Therootsare soaked for 18-20 hoursinwater prior to distillation to render theroot material soft
and thereby further facilitate release of oil. Fresh rootswhen cut to lengths2.5cm—5cm
increasesrecovery. Asthe most val uable quality constituentsare contained in the high boiling
fractions, theroots must bedistilled for aprolonged period ranging from 20-24 hours. North
Indianvarietiesyiedd 0.4t0 0.8 of ail.

During distillation two fractions-lighter and heavier oilsare obtained. Inthestart highly volatile
lighter fraction released first and a considerable amount of which may escape beforeit gets
cooled and collected in liquid phase. To avoid thisloss apiece of markin cloth after cleaning
istied at delivery outlet in the swollen balloon shapein thereceiver keeping it submergedin
water. Thelighter fractionthat islikely to escape along with the steam/gas or running distillate
water would be trapped in the cloth. Asthedistillation progressthe heavier fraction will get
deposited in the cloth and the lighter will passthrough cloth and get collected inthereceiver.
Attheend of thedistillation the clothissqueezed to get theoil. Thispieceof clothisrepeatedly
used till tear off. Before thrown off, the cloth may be washed by diethyl ether (solvent) to get
back the adhering oil. This practice helpsinincreased recovery of oil.

Traditionally copper vessel with S.S condenser isfound good for vetiver sincethe oil react
with free copper turns bluish in colour which fetches more pricein perfumery market. The
traditionally distilled oil which often called“ Ruhekhus’ donein Kannauj type* Deg Vopka’
although recovery iscomparatively low fetchesthe highest pricein perfumery market.

Quality aspects

Didtillation technique playsanimportant rolein oil quality. By adopting theright steam pressure
and by adjusting the post harvest treatment of roots, yield aswell asquality can beimproved.
Therearehundredsof small constituentsin vetiver oil. However, the‘ Khusmol® contentinail,
minimum of which should be 14% or moreand low in caryophyllene. Besidesextraction procedures
theoil quality isgoverned by varietal selection, harvesting at proper age (15-18 months) and
during dry period only.
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Bi-products

Roots|eft after oil extractionisused for making cartonsand many handicraftsitemslike Mats,
Aasa(for sitting), pen-stand etc.

A smplesharbat (syrup) can be prepared by using water obtained during distillation, which on
analysisfound to betasty and best for health also.

Economicsof vetiver cultivation / ha

Expected yield

Yield of air-dry root 30q

Yield of ail at about 0.4 % recovery 12 kg

Cost of cultivation and processing per hectar ebasis(18 monthsduration)
Sl No. | Operations Cost (inRs.)
1 Cost of seedlings 20,000
2 Field preparation and bed formation 3000
3 Panting& gapfilling 3000
4 Manures& fertilizersapplication 4000
5 I nterculture-weeding, hoeing & earthing up 2500
6 Topremoving—twice 1000
7 Harvesting of roots 4500
8 Cost of cleaning/ shadedrying of roots/ packing/ carrying 700
9 Distillation cost @ Rs. 800/kg oil assuming 12 kg per hectare 9600
10 Filtering & packing of ol 700
11 Miscellaneousexpenditures 1000
Total expenditure Rs. 50,000

Grossreturn @ Rs. 10,000/ kg x 12 1,20,000
Total Expenditure 50,000
Net return 70,000
When only dry root isdisposed
Cost upto dry root production 38,700
Grossreturn @ Rs. 25/kg of root 75,000
Net return 36,300

NB: Vetiver isacrop that can beexpanded tolarger area. Increasing yield & improving quality
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can benefit farmers. Thereisscopetoimprovethedidtillation technique. ‘ Khusmol” isconsidered
to bequality marker for vetiver oil the minimum limit should be 14% and low in caryophyllene.
Varietiesand production techniques need to beidentified for higher yield and quality of oil.

Theoil and itsUses

Theoil isused extensively in perfumeindustry and in the manufacture of scented toiletriesas
fixativeand also asodour contributor inbaseetc. It d so hasusesin thefood industry asflavour
agent. Theessentid oil isreddish dark brown when matured and hasawoody, earthy smell that
isalmost musty. Theoil hasastrong odour (that may not beto everyone'staste) and should be
well diluted to avoid it being too overpoweringin ablend.

Vetiver oil isused aspart of thewoody notesfor luxury perfumes. Theoil of vetiver, patchouli
and sandalwood in combination with jasmine and gardeniacompl e, isthe base of thefamous
Crepede Chinenote. Inadditiontoitsimportancein classical perfumery, vetiver oil isalso used
asbasefor many modern men’scolognes.

Medicinal uses

Thergpeuticaly, vetiver oil hasaprofoundly relaxing effect onthenervoussystem, rdievingtension
and stress. It can be used to good effect in the treatment of insomnia. In India, vetiver oil is
known astheail of tranquility. Inbathsor inmassage, vetiver isbeneficia inthetreatment of the
symptomsof disorderssuch asarthritis, rheumatism and achin, stiff muscles. Itiswarming and
comfortingandwill helpto relievethetension that isoften associated with chronic pain.

Vetiver oil dso benefitsthecirculatory system, stimulating and warming, especidly whenusedin
combinationwith massage. In skin care, theantiseptic and dightly astringent propertiesof vetiver
can be used to good effect in the treatment of oily skinthat is proneto spots.
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32 IHAND BOOK ON MEDICINAL & AROMATIC PLANTS| neDs






